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Preamble
1.
The World Forum for Harmonization of Vehicle Regulations (WP.29), 

2.
DESIRING to harmonize technical requirements while ensuring high levels of safety, environmental protection, energy efficiency and anti-theft performance of wheeled vehicles, equipment and parts which can be fitted and/or be used on wheeled vehicles,

3.
DESIRING to facilitate the trade of wheeled vehicles, equipment and parts with harmonized performance requirements among its participating countries,

4.
BEARING IN MIND that the assessment of compliance with the technical prescriptions of Regulations concerning lighting and light signalling requires the specification of light sources in light source category sheets and/or information on which light source categories are applicable or excluded for use in particular lamps,

5.
DESIRING to simplify the regulatory process for all stakeholders, while the technical specifications of the characteristics of light source categories and/or information on which light source categories are applicable or excluded for use in particular lamps, are subject of evaluation by the WP.29 Working Party on Lighting and Light-Signalling (GRE),

6. 
DECIDED that the specification of light sources in light source category sheets and/or the information which light source categories are applicable or excluded for use in particular lamps, are issued in a Resolution on the specification of light source categories.
Introduction

1.
This Resolution finds its origin in the 1958 Agreement and its attached Regulations:

-
Regulation No. 37 "Filament lamps", up to and including Supplement No. 44;
-
Regulation No. 99 "Gas-discharge light sources", up to and including Supplement No. 11;

-
Regulation No. 128 "Light emitting diodes (LED) light sources", up to and including Supplement No. 5.
2.
This Resolution is intended for reference from and approval of light sources according to:

-
Regulation No. 37 "Filament light sources";**
-
Regulation No. 99 "Gas-discharge light sources";

-
Regulation No. 128 "LED light sources".

3.
This Resolution may also serve as a reference for other Regulations or standards.

1.
Scope

This Resolution contains the specifications of light source categories and/or information on which light source categories are applicable or excluded for use in particular lamps. 

In the case of "design to conform" requirements, reference should be made to values of characteristics of light sources of normal production, while values for standard (high accuracy) light sources may be ignored.

2.
Definitions

2.1.
General
2.1.1.
"Light source" means one or more elements for visible radiation, with a base for mechanical and electrical connection, possibly assembled with one or more components to control the elements for visible radiation;
2.1.1.1.
"Filament light source" means a light source where the only element for visible radiation is one or more filaments producing thermal radiation;
2.1.1.2.
"Gas-discharge light source" means a light source where the only element for visible radiation is a discharge arc producing electroluminescence;
2.1.1.3.
"Light-emitting diode (LED) light source" means a light source where the only element for visible radiation is one or more solid state junctions producing electroluminescence possibly completed with one or more elements for fluorescence-based conversion.

2.1.1.3.1.
“LED substitute light source” means a LED light source of a category which has a counterpart light source category producing light by another light generating technology.
2.1.5.1.
“LED replacement light source” means a LED light source designed to replace in a device, a counterpart light source with the same category designation but producing light by another light generating technology than LED technology.
2.1.2.
"Standard (étalon) light source" means a special light source used for the testing of lighting and light-signalling devices. It has reduced tolerances for dimensional, electrical and photometric characteristics as specified on the relevant data sheet.
2.1.3.
"Ballast" means one or more components, either between supply and light source or integrated with a light source, to control the electrical current of the gas-discharge light source;
2.1.4.
"Objective value(s)" means design value(s) to be achieved within specified tolerances when the light source or the ballast of the gas discharge light source is energized at specified test voltage(s)
2.2.
Dimensional characteristics

2.2.1
"Reference axis" means an axis defined with reference to the cap and to which certain dimensions of the light source are referred.
2.2.2.
"Reference plane" means a plane defined with reference to the cap and to which certain dimensions of the light source are referred.
2.2.3.
"Light centre" means a point that represents the origin of the light emitted.  
2.2.4.
"Light centre length" means the distance between the reference plane and the light centre.
2.2.5.
"Viewing axis on to the light source" means an axis through the nominal light centre at defined polar and azimuthal angle.
2.3.
Electrical characteristics

2.3.1.
"Test voltage" means the voltage, at the input terminals of the light source or at the terminals of the ballast for the gas-discharge light source, for which the electrical and photometric characteristics of the light source are intended and are to be tested.
2.3.2.
"Rated voltage" means the voltage (in volts) marked on the light source or on the ballast.
2.3.3.
"Rated wattage" means the wattage marked on the light source or on the ballast.
2.4.
Photometric characteristics

2.4.1.
"Reference luminous flux"means an accurately specified luminous flux value of a standard light source serving as a reference for the optical characteristics of a lighting or light signalling device.
2.4.2.
"Measuring luminous flux"means specified value of the luminous flux for testing a filament light source with an internal shield to produce the cut-off.
2.4.3.
"Cumulative luminous flux" means the luminous flux emitted by the light source under operating conditions, within a cone enclosing a specified solid angle and centred on the reference axis
.
2.4.4. 
"Normalized luminous intensity" means luminous intensity divided by the luminous flux of the light source.
2.5.
Thermal characteristics

2.5.1.
Thermal point Tb means an optional point on the base of an LED light source of which the temperature is stabilised during photometric measurements.
3.
Light source categories and their use

3.1.
Filament light sources

Characteristics* of categories of filament light sources as listed below are shown in Annex 1.

Luminous flux values in the light source category sheets concern white light unless otherwise specified in these sheets.
List of categories of filament light sources, grouped according to restrictions on use and their sheet numbers:

	Group 1

	Filament light source categories (or types within these categories) without general restrictions:

	
	Category
	Note(s)
	Sheet number(s)
	

	
	H1
	*6
	H1/1 to 3
	

	
	H3
	*6
	H3/1 to 4
	

	
	H4
	
	H4/1 to 5
	

	
	H7
	
	H7/1 to 4
	

	
	H8
	
	H8/1 to 4
	

	
	H8B
	
	H8/1 to 4
	

	
	H9
	*3
	H9/1 to 4
	

	
	H9B
	*3
	H9/1 to 4
	

	
	H10
	
	H10/1 to 3
	

	
	H11
	
	H11/1 to 4
	

	
	H11B
	
	H11/1 to 4
	

	
	H13
	
	H13/1 to 4
	

	
	H15
	
	H15/1 to 5
	

	
	H16
	
	H16/1 to 4
	

	
	H16B
	
	H16/1 to 4
	

	
	H17
	
	H17/1 to 6
	

	
	H18
	
	H18/1 to 4
	

	
	H19
	
	H19/1 to 5
	

	
	H20
	
	H20/1 to 4
	

	
	H21W
	*2
	H21W/1 to 2
	

	
	H27W/1 
	
	H27W/1 to 3
	

	
	H27W/2
	
	H27W/1 to 3
	

	
	HB3
	
	HB3/1 to 4
	

	
	HB4
	
	HB4/1 to 4
	

	
	HIR2
	
	HIR2/1 to 3
	

	
	HS1
	*6
	HS1/1 to 5
	

	
	HS5
	*5
	HS5/1 to 4
	

	
	PSX24W
	*2
	P24W/1 to 3
	

	
	PSX26W
	*2
	PSX26W1 to 3
	

	
	S2
	*5,*6
	S1/S2/1 to 2
	


	Group 2

	Filament light source categories (or types within these categories) only for use in signalling lamps, cornering lamps, reversing lamps and rear registration plate lamps:

	
	Category
	Note(s)
	Sheet number(s)
	

	
	C5W
	*6
	C5W/1
	

	
	H6W
	
	H6W/1
	

	
	H10W/1
	
	H10W/1 to 2
	

	
	HY6W
	
	H6W/1
	

	
	HY10W
	
	H10W/1 to 2
	

	
	HY21W
	
	H21W/1 to 2
	

	
	P13W
	
	P13W/1 to 3
	

	
	P21W
	*6
	P21W/1 to 2
	

	
	P21/4W
	
	P21/4W/1
	(P21/5W/2 to 3)

	
	P21/5W
	*6
	P21/5W/1 to 3
	

	
	P27W
	
	P27W/1 to 2
	

	
	P27/7W
	
	P27/7W/1 to 3
	

	
	PR21W
	
	PR21W/1
	(P21W/2)

	
	PR21/5W
	
	PR21/5W/1
	(P21/5W/2 to 3)

	
	PS19W
	
	P19W/1 to 3
	

	
	PS24W
	
	P24W/1 to 3
	

	
	PSY19W
	
	P19W/1 to 3
	

	
	PSY24W
	
	P24W/1 to 3
	

	
	PW13W
	
	P13W/1 to 3
	

	
	PW16W
	
	PC16W/1 to 3
	

	
	PWR16W
	
	PC16W/1 to 3
	

	
	PWY16W
	
	PC16W/1 to 3
	

	
	PW19W
	
	P19W/1 to 3
	

	
	PWR19W
	
	P19W/1 to 3
	

	
	PWY19W
	
	P19W/1 to 3
	

	
	PW24W
	
	P24W/1 to 3
	

	
	PWR24W
	
	P24W/1 to 3
	

	
	PWY24W
	
	P24W/1 to 3
	

	
	PY21W
	
	PY21W/1
	(P21W/2)

	
	PY21/5W
	
	PY21/5W/1 to 3
	

	
	PY24W
	
	P24W/1 to 3
	

	
	PY27/7W
	
	PY27/7W/1
	(P27/7W/2 to 3)

	
	R5W
	*6
	R5W/1
	

	
	R10W
	*6
	R10W/1
	

	
	RR5W
	
	R5W/1
	

	
	RR10W
	
	R10W/1
	

	
	RY10W
	*6
	R10W/1
	

	
	T4W
	*6
	T4W/1
	

	
	W2.3W
	
	W2.3W/1
	

	
	W3W
	*6
	W3W/1
	

	
	W5W
	*6
	W5W/1
	

	
	W10W
	*6
	W10W/1
	

	
	W15/5W
	
	W15/5W/1 to 3
	

	
	W16W
	
	W16W/1
	

	
	W21W
	
	W21W/1 to 2
	

	
	W21/5W
	
	W21/5W/1 to 3
	

	
	WR5W
	
	W5W/1
	

	
	WR21/5W
	
	WR21/5W/1
	(W21/5W/2 to 3)

	
	WT21W
	
	WT21W/1 to 2
	

	
	WT21/7W
	
	WT21/7W/1 to 3
	

	
	WTY21W
	
	WT21W/1 to 2
	

	
	WTY21/7W
	
	WT21/7W/1 to 3
	

	
	WY5W
	*6
	W5W/1
	

	
	WY10W
	*6
	W10W/1
	

	
	WY16W
	
	W16W/1
	

	
	WY21W
	
	WY21W/1 to 2
	


	Group 3

	Filament light source categories (or types within these categories) only for use in lamps as replacement parts for lamps on vehicles in use originally equipped with such lamps:

	
	Category
	Note(s)
	Sheet number(s)
	From date onwards**

	
	C5W
	*7, *8
	C5W/1
	26 July 2013

	
	C21W
	*8
	C21W/1 to 2
	11 June 2008

	
	H1
	*7
	H1/1 to 3
	26 July 2013

	
	H3
	*7
	H3/1 to 4
	26 July 2013

	
	H12
	
	H12/1 to 3
	15 July 2015

	
	H13A
	
	H13/1 to 4
	15 July 2015

	
	H14
	
	H14/1 to 4
	26 July 2013

	
	HB3A
	
	HB3/1 to 4
	15 July 2018

	
	HB4A
	
	HB4/1 to 4
	15 July 2018

	
	HIR1
	*3
	HIR1/1 to 3
	15 July 2015

	
	HS1
	*7
	HS1/1 to 5
	26 July 2013

	
	HS2
	*7
	HS2/1 to 3
	26 July 2013

	
	
	*6
	
	1 September 2018

	
	HS5A
	*5
	HS5A/1 to 3
	1 September 2018

	
	HS6
	*4
	HS6/1 to 4
	15 July 2018

	
	P19W
	*8
	P19W/1 to 3
	28 October 2016

	
	P21W
	*7, *8
	P21W/1 to 2
	26 July 2013

	
	P21/5W
	*7, *8
	P21/5W/1 to 3
	26 July 2013

	
	P24W
	*8
	P24W/1 to 3
	1 September 2018

	
	PC16W
	*8
	PC16W/1 to 3
	28 October 2016

	
	PCR16W
	*8
	PC16W/1 to 3
	28 October 2012

	
	PCY16W
	*8
	PC16W/1 to 3
	28 October 2016

	
	PR19W
	*8
	P19W/1 to 3
	28 October 2012

	
	PR21/4W
	*8
	PR21/4W/1 ;

(P21/5W/2 to 3)
	15 July 2015

	
	PR24W
	*8
	P24W/1 to 3
	28 October 2012

	
	PR27/7W
	*8
	PR27/7W/1 ;

(P27/7W/2 to 3)
	15 July 2015

	
	PSR19W
	*8
	P19W/1 to 3
	28 October 2012

	
	PSR24W
	*8
	P24W/1 to 3
	28 October 2012

	
	PX24W
	*2
	P24W/1 to 3
	1 September 2018

	
	PY19W
	*8
	P19W/1 to 3
	28 October 2016

	
	R2
	
	R2/1 to 3
	11 June 2008

	
	R5W
	*7, *8
	R5W/1
	26 July 2013

	
	R10W
	*7, *8
	R10W/1
	26 July 2013

	
	RY10W
	*7, *8
	R10W/1
	26 July 2013

	
	S1
	
	S1/S2/1 to 2 
	11 June 2008

	
	S2
	*7
	S1/S2/1 to 2
	26 July 2013

	
	S3
	
	S3/1
	26 July 2013

	
	T1.4W
	*8
	T1.4W/1
	15 July 2015

	
	T4W
	*7, *8
	T4W/1
	26 July 2013

	
	W3W
	*7, *8
	W3W/1
	26 July 2013

	
	W5W
	*7, *8
	W5W/1
	26 July 2013

	
	W10W
	*7, *8
	W10W/1
	26 July 2013

	
	WP21W
	*8
	WP21W/1 to 2
	1 September 2018

	
	WPY21W
	*8
	WP21W/1 to 2
	1 September 2018

	
	WY2.3W
	*8
	WY2.3W/1
	15 July 2015

	
	WY5W
	*7, *8
	W5W/1
	15 July 2014

	
	WY10W
	*7, *8
	W10W/1
	26 July 2013


*
Tables, Electrical and Photometric characteristics: 


Voltage is expressed in V;


Wattage is expressed in W;


Luminous flux is expressed in lm.


In a case of a category of filament light source where more than one value of reference luminous flux is specified, the value at approximately 12 V for a lighting device and 13.5 V for a light-signalling device shall be applied unless otherwise specified by the regulation used for the device.

*2
Not for use in passing beam headlamps.

*3
Not for use in front fog lamps marked "B" as defined in Regulation No. 19.

*4
Not for use in Regulation No. 112 headlamps.

*5
Not for use in headlamps other than Regulation No. 113 class C headlamps. 

*6
All types except from 6 V type.
*7
6 V types only.
*8
Only for use in signalling lamps, cornering lamps, reversing lamps and rear registration plate lamps.
** 
From the original version of this Resolution onwards, this date is 1 September following the date of adoption of (the amendment to) this Resolution by WP.29, plus a multiple of 12 months thereafter.
3.2.
Gas-discharge light sources

Characteristics of categories of gas-discharge light sources as listed below are shown in Annex 2.

Luminous flux values in the light source category sheets concern white light unless otherwise specified in these sheets.
List of categories of gas-discharge light sources, grouped according to restrictions on use and their sheet numbers:

	Gas-discharge light source categories
only for use in passing beam, driving beam and cut-off front fog lamps: 

	
	Category
	
	Sheet number(s)
	

	
	D1R
	
	DxR/1 to 7
	

	
	D1S
	
	DxS/1 to 6
	

	
	D2R
	
	DxR/1 to 7
	

	
	D2S
	
	DxS/1 to 6
	

	
	D3R
	
	DxR/1 to 7
	

	
	D3S
	
	DxS/1 to 6
	

	
	D4R
	
	DxR/1 to 7
	

	
	D4S
	
	DxS/1 to 6
	

	
	D5S
	
	D5S/1 to 5
	

	
	D6S
	
	D6S/1 to 5
	

	
	D8R
	
	D8R/1 to 6
	

	
	D8S
	
	D8S/1 to 5
	

	
	D9S
	
	D9S1 to 5
	


3.3.
LED light sources

Characteristics of categories of LED light sources as listed below as shown in Annex 3.

Luminous flux values in the light source category sheets concern white light unless otherwise specified in these sheets.
List of categories of LED light sources, grouped according to restrictions on use and their sheet numbers:

	Group 1

	LED light source categories without general restrictions:

	
	Category
	
	Sheet number(s)
	

	
	L1A/6 
	
	L1/1 to 5
	

	
	L1B/6
	
	L1/1 to 5
	

	
	
	
	
	


	Group 2

	LED light source categories only for use in signalling lamps, cornering lamps, reversing lamps and rear registration plate lamps:

	
	Category
	
	Sheet number(s)
	

	
	LR1
	
	LR1/1 to 5
	

	
	LW2
	
	LW2/1 to 5
	

	
	LR3A
	
	Lx3/1 to 6
	

	
	LR3B
	
	Lx3/1 to 6
	

	
	LW3A
	
	Lx3/1 to 6
	

	
	LW3B
	
	Lx3/1 to 6
	

	
	LY3A
	
	Lx3/1 to 6
	

	
	LY3B
	
	Lx3/1 to 6
	

	
	LR4A
	
	LR4/1 to 5
	

	
	LR4B
	
	LR4/1 to 5
	

	
	LR5A
	
	Lx5/1 to 6
	

	
	LR5B
	
	Lx5/1 to 6
	

	
	LW5A
	
	Lx5/1 to 6
	

	
	LW5B
	
	Lx5/1 to 6
	

	
	LY5A
	
	Lx5/1 to 6
	

	
	LY5B
	
	Lx5/1 to 6
	


	Group 3

	RESERVED

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Group 4

	LED substitute light source categories1 only for use in lamps approved with filament light source(s) of their counterpart light source category

	
	
	
	
	

	
	Category
	
	Counterpart filament light source category
	Sheet number(s)

	
	C5W/LEDK
	2
	C5W
	C5W/LED/1 to 4

	
	H11/LED/6
	
	H11
	H11/LED/1 to 7

	
	PY21W/LED
	
	PY21W
	PY21W/LED/1 to 4

	
	R5W/LED
	
	R5W
	R5W/LED/1 to 4

	
	W5W/LEDK
	2
	W5W
	W5W/LED/1 to 4

	
	WY5W/LED
	
	WY5W
	W5W/LED/1 to 4


1
not for use in conformity of production control of lamps
2
not for use behind red and amber lenses

	Group 5

	LED replacement light source categories3, 4 only for use in lamps approved with filament light source(s) with the same category designation

	Category
	Sheet number(s)

	PY21W
	PY21W/LED/1 to 4

	
	


3
not for use in type approval of lamps
4
not for use in conformity of production control of lamps
Annex 1



Sheets for filament light sources

List of sheets for filament light sources and their sequence in this annex:

	Sheet number(s)
	

	
	

	C5W/1
	

	C21W/1 to 2
	

	H1/1 to 3
	

	H3/1 to 4
	

	H4/1 to 5
	

	H7/1 to 4
	

	H8/1 to 4
	

	H9/1 to 4
	

	H10/1 to 3
	

	H11/1 to 4
	

	H12/1 to 3
	

	H13/1 to 4
	

	H14/1 to 4
	

	H15/1 to 5
	

	H16/1 to 4
	

	H17/1 to 6
	

	H18/1 to 4
	

	H19/1 to 5
	

	H20/1 to 4
	

	H6W/1
	

	H10W/1 to 2
	

	H21W/1 to 2
	

	H27W/1 to 3
	

	HB3/1 to 4
	

	HB4/1 to 4
	

	HIR1/1 to 3
	

	HIR2/1 to 3
	

	HS1/1 to 5
	

	HS2/1 to 3
	

	HS5/1 to 4
	

	HS5A/1 to 3
	

	HS6/1 to 4
	

	P13W/1 to 3
	

	P19W/1 to 3
	

	P21W/1 to 2
	

	P21/4W/1
	

	P21/5W/1 to 3
	

	P24W/1 to 3
	

	P27W/1 to 2
	

	P27/7W/1 to 3
	

	PC16W/1 to 3
	

	PR21W/1
	

	PR21/4W/1
	

	PR21/5W/1
	

	PR27/7W/1
	

	PSX26W/1 to 3
	

	PY21W/1
	

	PY21/5W/1 to 3
	

	PY27/7W/1
	

	R2/1 to 3
	

	R5W/1
	

	R10W/1
	

	S1/S2/1 to 2
	

	S3/1
	

	T1.4W/1
	

	T4W/1
	

	W2.3W/1
	

	W3W/1
	

	W5W/1
	

	W10W/1
	

	W15/5W/1 to 3
	

	W16W/1
	

	W21W/1 to 2
	

	W21/5W/1 to 3
	

	WP21W/1 to 2
	

	WR21/5W/1
	

	WT21W/1 to 2
	

	WT21/7W/1 to 3
	

	WY2.3W/1
	

	WY21W/1 to 2
	

	
	



Category C5W
Sheet C5W/1

….



Sheet P21W/2
Category PY21W 
…..

Category WY21W 
Sheet WY21W/2

Category P21W
Sheet P21W/2

Screen projection requirements

This test is used to determine, by checking whether the filament is correctly positioned relative to the reference axis and reference plane and has an axis perpendicular, within (15°, to the plane through the centre line of the pins (P21W) or of the reference pin (PY21W and PR21W) and the reference axis, whether a filament light source complies with the requirements.

Side elevation 
Front elevation


[image: image2]
	Reference
	a
	b
	h
	k

	Dimension
	3.5
	3.0
	9.0
	1.0


Test procedures and requirements

1.
The filament light source is placed in a holder capable of being rotated about its axis and having either a calibrated scale or fixed stops corresponding to the angular displacement tolerance limits. The holder is then so rotated that an end view of the filament is seen on the screen on to which the image of the filament is projected. The end view of the filament shall be obtained within the angular displacements tolerance limits.

2.
Side elevation


The filament light source placed with the cap down, the reference axis vertical and the filament seen end-on, the projection of the filament shall lie entirely within a rectangle of height "a" and width "b", having its centre at the theoretical position of the centre of the filament.

3.
Front elevation


The filament light source placed with the cap down and the reference axis vertical, the filament light source being viewed in a direction at right angles to the filament axis:

3.1.
The projection of the filament shall lie entirely within a rectangle of height "a" and width "h", having its centre at the theoretical position of the centre of the filament.

3.2.
The centre of the filament shall not be offset by more than distance "k" from the reference axis. 

Category PY21W
Sheet PY21W/1

The drawings are intended only to illustrate the essential dimensions (in mm) of the filament light source.


[image: image3]
	Dimensions in mm
	Filament light sources of normal production
	Standard filament light source 4/

	
	Min.
	Nom.
	Max.
	

	e
	12 V
	
	31.8 3/
	
	31.8 ( 0.3

	
	24 V
	30.8
	31.8
	32.8
	

	f
	12 V
	
	
	7.0
	7.0 +0 / -2

	Lateral deviation 1/
	12 V
	
	
	3/
	0.3 max.

	
	24 V
	
	
	1.5
	

	(
	75°
	90°
	105°
	90° ( 5°

	Cap BAU15s in accordance with IEC Publication 60061 (sheet 7004-19-2)

	Electrical and photometric characteristics

	Rated values
	Volts
	12
	24
	12

	
	Watts
	21
	21

	Test voltage
	Volts
	13.5
	28.0
	13.5

	Objective values
	Watts
	26.5 max.
	29.7 max.
	26.5 max.

	
	Luminous flux
	280 ( 20 %
	

	Reference luminous flux at approximately 13.5 V: 
	White:
460 lm

Amber:
280 lm


1/
Maximum lateral deviation of filament centre from two mutually perpendicular planes both containing the reference axis and one containing the axis of the reference pin.

2/
The light emitted from production filament light sources shall be amber (see also footnote 4/).

3/
To be checked by means of a "Box system"; sheet P21W/2.

4/
The light emitted from standard filament light sources shall be amber or white.

5/
In this view the filament of the 24 V type may be straight or V-shaped.  If it is straight, the screen projection requirements, sheet P21W/2, apply. If it is V-shaped, the filament ends shall be at the same distance within ±3 mm from the reference plane.


Annex 2



Sheets for gas-discharge light sources

List of sheets for gas-discharge light sources and their sequence in this annex:
	Sheet numbers
	

	DxR/1 to 7
	(Sheet DxR/6: two pages)

	DxS/1 to 6
	

	D5S/1 to 5
	

	D6S/1 to 5
	

	D8R/1 to 6
	

	D8S/1 to 5
	

	D9S/1 to 5
	



Categories D1R, D2R, D3R and D4R
Sheet DxR/1

…..

…..

…..

Category D9S
Sheet D9S/5
Annex 3



Sheets for LED light sources 
List of sheets for LED light sources and their sequence in this annex:

	
	Sheet number(s)
	

	
	C5W/LED/1 to 4
	

	
	H11/LED/1 to 7
	

	
	LR1/1 to 5
	

	
	LW2/1 to 5
	

	
	L3/1 to 6
	

	
	LR4/1 to 5
	

	
	L5/1 to 6
	

	
	PY21W/LED/1 to 4
	

	
	R5W/LED/1 to 4
	

	
	W5W/LED/1 to 4
	



Category LR1 
Sheet LR1/1

….

…. Category PY21W/LED
….


Categories LR5A, LR5B, LW5A, LW5B, LY5A, LY5B 
Sheet L5/6


Categories PY21W and PY21W/LED
Sheet PY21W/LED/1


The drawings are intended only to illustrate the essential dimensions (in mm) of the LED light source.
Figure 1

M
ain drawing

[image: image9.jpg]
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Reference plane

Reference pin

Reference axis





Table 1

Essential electrical and photometric characteristics of LED light sources

	Dimensions in mm
	LED light sources of normal production
	Standard LED light source

	
	min.
	nom.
	max.
	nom.

	e
	
	31.8 2/
	
	31.8 2/

	h
	
	9.0 2/
	
	9.0 2/

	(
	75°
	90°
	105°
	90°(10°

	PY21W

PY21W/LED 
	Cap BAU15s in accordance with IEC Publication 60061 (sheet 7004-19-2)
Cap [BAU15s-3(110°)] in accordance with IEC Publication 60061 (sheet 7004-[19A-1])

	Electrical5/ and photometric characteristics

	Rated values
	Volts
	12
	24
	12

	
	Watts
	7 3/
	7 3/

	Test voltage
	Volts
	13.5
	28.0
	13.5

	Objective values
	W
atts
	9 max. 3/
	10 max. 3/
	9 max. 3/

	
	E
lectrical current (in mA at 9-16V DC)
	P21W 6
	1900 mA min. 
2200 mA max.

	
	
	P21W/LED
	150 min. 
750 max.

	
	Luminous flux3/, 4/
(in lm at 13.5 V DC)
	280 ( 20 %
	280 ( 10 %

	
	Luminous flux3/
(in lm at 9 V DC)
	56 min.
	56 min.


1
The light emitted from the LED light source shall be amber.
2
To be checked by means of a "Box-System"; sheet PY21W/LED/2.
3
Operated in flashing mode for 30 minutes (frequency = 1.5 Hz, duty cycle 50 per cent ON, 50 per cent OFF) and measured in the ON-state of flashing mode after 30 minutes of operation.
4
The value measured at elevated 
ambient temperature 
of 80(C shall be at least 65% of this value.

5
In case of a failure of any of the light emitting elements, the LED light source shall either still comply to the requirements concerning luminous flux and luminous intensity distribution or stop emitting light whereby/in the latter case the electrical current draw, when operated between 12 V and 14 V, shall be less than 50 mA for PY21W/LED and [
xxx mA}.
6
In the case of electrical/electronic controls outside the LED light source, the measurement of the electrical current of the LED light source shall be made including these controls.

Categories PY21W and  PY21W/LED
Sheet PY21W/LED/2

Screen projection requirements


The following test is intended to define the requirements for the apparent light emitting area of the LED light source and to determine whether the light emitting area is correctly positioned relative to the reference axis and reference plane in order to check compliance with the requirements.


The position of the light emitting area is checked by means of a box system defined by the projections when viewing along direction  = 0° (top view), = ± 45° (inclined view) and = ± 90° (front and rear view) in the plane C0 (C,  as defined in Figure 3).


The proportion of the total luminous flux emitted into these viewing directions from the area(s) as defined in figure 2:

· A, B and C together shall be 80 per cent or more;
· B shall be 25 per cent or more;
· A and C shall each be 15 per cent or more.

Figure 2

Box definition of the light emitting area with dimensions as specified in table 2


[image: image5]

The lateral position of the light emitting area needs to be centred in the plane containing the reference axis and being perpendicular to the plane containing the reference axis and the reference pin.
Table 2

Dimensions of the box system in figure 2

	Dimensions in mm
	a
	h
	k

	Top view ( = 0°)
	5.0
	9.0
	1.0

	Inclined view ( = ± 45°)
	7.0
	
	

	Front / Rear view ( = ± 90°)
	5.0
	
	


6
This dot and dash line applies to front and rear view only.


Categories P21W and  PY21W/LED
Sheet PY21W/LED/3

Normalized luminous intensity distribution


The following test is intended to determine the normalized luminous intensity distribution of the light source in the planes containing the reference axis as described in figure 3. The intersection of the reference axis and the edge of the box is used as the coordinate system origin.


The light source is mounted on a flat plate with the corresponding mounting lug features. The plate is mounted to the goniometer table by a bracket, so that the reference axis of the light source lines up with one of the rotating axis of the goniometer.

Luminous intensity data is recorded with a standard photo-goniometer. The measurement distance should be chosen appropriately, to make sure that the detector is located in the far field of the light distribution.
Figure 3

Setup to measure the luminous intensity distribution (Definition of C-Planes and angle )


The measurements shall be performed in C-planes, which contain the reference axis of the light source. The C-planes shall be C0, C30 and C330. The test points for each plane and multiple polar angles ( are specified in Table 3. 


The measured luminous intensity values, normalised to the measured luminous flux of the individual light source under test, shall be converted to normalised luminous intensity values of a 1000 lm light source. These data shall comply with the tolerance band as defined in Table 3.

C-planes: See CIE publication 70-1987: "The measurement of absolute luminous intensity distributions".

Categories PY21W and PY21W/LED
Sheet PY21W/LED/4

Table 3

Test point values of normalized intensity in the planes C0, C30, C330
	
	LED light source of normal production
	Standard LED light source

	( 
	Minimum intensity 
in cd /1000 lm
	Maximum intensity 
in cd/1000 lm
	Minimum intensity 
in cd /1000 lm
	Maximum intensity 
in cd/1000 lm

	-150°
	60
	140
	80
	120

	-125°
	60
	140
	80
	120

	-100°
	60
	140
	80
	120

	-75°
	60
	140
	80
	120

	-50°
	60
	140
	80
	120

	-25°
	60
	140
	80
	120

	0°
	60
	140
	80
	120

	25°
	60
	140
	80
	120

	50°
	60
	140
	80
	120

	75°
	60
	140
	80
	120

	100°
	60
	140
	80
	120

	125°
	60
	140
	80
	120

	150°
	60
	140
	80
	120



The luminous intensity distribution as described in table 3 shall be “substantially uniform”, i.e. in between two adjacent grid points the relative luminous intensity requirement is calculated by linear interpolation using the two adjacent grid points.
STUDY on LED replacement light sources introduction into R37
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	** 	The title was harmonised with the other light source Regulations on the occasion of introduction of this Resolution.


	� 	Based on term 17-267 from CIE standard CIE S 017/E:2011: ILV: International Lighting Vocabulary, online version � HYPERLINK "http://eilv.cie.co.at/" �eILV�





�The Secretariat apparently tried to resolve the problem of the numbering of Amendments and Versions of R.E.5 but unfortunately mixed them up in this way. The table is to indicate the status of R.E.5 in THIS document.


The numbers indicated below are of Amendments and not of the version of this consolidated R.E.5 as indicatred in the title of this table. 


�Arbitrary example


�Define also max outline for cap


�And/or max temperature for the fit system?


�Insert additional requirements for PWM operation and dimming


�Comment made during TFSR#8 on H11/LED that the elevated temperature should be more on the foreground and not in a footnote


�Insert additional requirements and move to a more prominent position


�R37 Rev 2 Amendm. 1: PY21W: 25 W +/- 6% means 23,5…26,5W at 13,5 V DC is  1741mA….1963mA; to vehicle manufacturers: what is the trigger level for PY21W ?
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