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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ZHAGA INTERFACE SPECIFICATION BOOK 18 INCLUDING BOOK 1 -

OUTDOOR LUMINAIRE EXTENSION INTERFACE

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
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This PAS shall remain valid for an initial maximum period of 2 years starting from the publication
date. The validity may be extended for a single period up to a maximum of 2 years, at the end
of which it shall be published as another type of normative document, or shall be withdrawn.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This PAS is a reproduction of Zhaga Book 1 Edition 1.9 and Book 18 Edition 2.0 with no change
introduced.

The document layout, terms, and definitions, etc within this PAS therefore do not follow the IEC
drafting rules that would be applied for an International Standard.

Section 1 comprises Zhaga Book 18 Edition 2.0 — Outdoor Luminaire Extension Interface.

Section 2 comprises Zhaga Book 1 Edition 1.9 — Overview and common information.

£ 7l n l 4.0 4o Zla
mZ1TTayd DUURT

Zh n 1 4 ool L 4l H Py L <l la 1
ag DUURTT TS ToSTTIIIAar tUu T T prTiatiulTu O (armuutTicT ZiTaya VUURN .

The intention is for the content of this PAS to be incorporated within one or more International
Standprds following the IEC Directives and drafting rules.
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Section 1

Zhaga Interface Specification Book 18

Summary (informative)

Background

es of
Iders,
electronic control gears (LED drivers), sensors, communication modules and connectiyity fit
systems. This helps to streamline the LED lighting supply chain, and to simplify LED luminaire
design and manufacturing. Zhaga continues to develop specifications based on-the‘inter-related
themes of interoperable components, smart and connected lighting, and serviceable luminaires.

Contgnts

This |Book 18 defines a standardized interface between a LED Luminaire gnd a
sensirg/communication module (Luminaire Extension Module, LEX-M) that can be attacphed to
the Lyminaire. The interface is intended to be used in outdoor applications with high IP rating.
The LEX-M may provide for example sensory inputs to the Luminaire or communication between
the Luminaire and a network.

This Book should be read together with Zhaga Book 1.

Intended Use

The Luminaire Extension Module, Luminaire;, Extension Cap and Luminaire Extjnsion
Receqtacle defined in this Book 18 are intended to be installed and replaced by profesgionals
only.
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1 General

1.1 Introduction

Zhaga is a global association of lighting companies that is standardizing interfaces of
components of LED luminaires, including LED light engines, LED modules, LED arrays, holders,
electronic control gears (LED drivers), sensors, communication modules and connectivity fit
systems. This helps to streamline the LED lighting supply chain, and to simplify LED luminaire
design and manufacturing. Zhaga continues to develop specifications, called books, based on
the inter-related themes of interoperable components, smart and connected lighting, and
serviceable luminaires.

Book ant to
all other Books in the series. In addition, Book 1 defines requirements and complianCg|tests,
which|are applicable across multiple Zhaga books. Such Books refer to those requirements and
compljance tests as applicable.

1.2 |Scope

This [Book 18 defines a standardized interface between a LED(~kuminaire gnd a
sensirjg/communication module (Luminaire Extension Module, LEX-M)&hat can be attached to
the Luminaire. The interface is intended to be used in outdoor applieations with high IP fating.
The LEX-M may provide for example sensory inputs to the Luminajre r communication between
the Luminaire and a network.

For ajtaching the LEX-M to the Luminaire, the Luminaire,\features one or two Luminaire
Extension Receptacles (LEX-R) and the LEX-M feature§ a base plate. Figure 1-1 shows an
informlative 3D-drawing of the LEX-R and the LEX-M base plate.

IEC

Figure*1-1 — 3D-drawings of the Luminaire Extension Receptacle (top view)
aphd/the Luminaire Extension Module base plate (bottom view) as defined in this
Book 18 (Informative)

1.3 Conformance and references
1.3.1 Conformance

All provisions in the Zhaga interface Specifications are mandatory, unless specifically indicated
as recommended, optional or informative. Verbal expressions of provisions in the Zhaga
interface specifications follow the rules provided in ISO/IEC Directives, Part 2. For clarity, the
word "shall" indicates a requirement that is to be followed strictly in order to conform to the
Zhaga interface specifications, and from which no deviation is permitted. The word "should"
indicates that among several possibilities one is recommended as particularly suitable, without
mentioning or excluding others, or that a certain course of action is preferred but not necessarily
required, or that (in the negative form) a certain possibility or course of action is deprecated but
not prohibited.
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1.3.2 References

For references that are not listed in this section, see [Book 1]. For undated references, the most
recently published edition applies.

[Book 1] Zhaga Interface Specification, Book 1: Overview and Common
Information.

[DALI — Part 101] IEC 62386-101:2014, Digital addressable lighting interface — Part
101: General requirements — System components, Edition 2.0,
2014-11.

[DAL] — Part 102] IEC 62386-102:2014, Digital addressable lighting interface =‘Rgrt
102: General requirements — Control gear, Edition 2.0, 201411

[DAL] — Part 103] IEC 62386-103:2014, Digital addressable lighting intérface — Pgrt
103: General requirements — Control devices, Edition*2.0, 2014t11.

[DAL] — Part 207] IEC 62386-207, Digital addressable lighting intetface — Part 207:
Particular requirements for control gear — LED modules (device|type
6).

[DAL] — Part 150] DiiA specification — DALI Part 150 &yAUX Power Supply — Versipn

1.1 — October 2019.

[DAL] — Part 250] DiiA specification — DALI Rart 250 — Integrated Bus Power Suppgly,
Device Type 49, Version .1, October 2019.

[DAL} — Part 251] DiiA specification.=\DALI Part 251 — Memory bank 1 extension,
Device Type 50;-Version 1.1, October 2019.

[DAL] — Part 252] DiiA specification — DALI Part 252 — Energy reporting,
DeviceType 51, Version 1.1, October 2019.

[DAL| — Part 253] DiiA specification — DALI Part 253 — Diagnostics & Maintenancdq,
Device Type 52, Version 1.1, October 2019.

[DAL| — Part351] DiiA specification — DALI Part 351 — Luminaire-mounted Contro
Devices, Version 1.0, October 2019.

[D4i Requirements] DiiA Requirements — D4i Certification and Trademark use, Vergion
1.0, October 2019

[DiiA Database] https://www.digitalilluminationinterface.org/products

[LoC-Luminaire] Template for Letter of confirmation for Book-18 Luminaires,
published on the Zhaga website.

[LoC-LEX-M] Template for Letter of confirmation for Book-18 LEX-Ms, published

on the Zhaga website.

[IEC 60598-1] IEC 60598-1, Luminaires — Part 1: General requirements and tests.
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1.4 Definitions

This section defines terms that have a specific meaning in the context of this Book 18. Terms
that have a specific meaning across all Zhaga Books are defined in [Book 1].

Luminaire Extension Module Module according to the specifications in this book.

Luminaire Extension Module Base plate of the Luminaire Extension Module according to

Base Plate the specifications in this book.

Luminaire Extension Receptacle according to the specifications in this book.
Receptacle

Lumipaire Extension Cap Cap according to the specifications in this book.

1.5 |Acronyms

This gection defines acronyms that have a specific meaning in the context‘of this Bopk 18.
Acronyms that have a specific meaning across all Zhaga Books are definedyin’[Book 1].

LEX-M Luminaire Extension Module
LEX-R Luminaire Extension Receptacle
LEXLC Luminaire Extension Cap
LEX-B Luminaire Extension Bus
PSU Power Supply Unit

1.6 |[Symbols

Symbols that have a specific meaning across all Zhaga Books are defined in [Book 1].

1.7 |Conventions
This section defines the notations and’conventions used in the Zhaga Interface Specifications.

1.71 Precedence

In the|case of any perceived discrepancy between the defined requirements provided in [Part 1
of thisfdocument (i.e. Intetface Definition) and the test specifications provided in Part 2 pf this
document (i.e. Compliance Testing), the test specifications provided in Part 2 take preceldence
over the requirements-provided in Part 1.

1.7.2 Cross.references

Unles$ indieated otherwise, cross references to sections include the sub sections contained
therein.

1.7.3 —informative text
Informative text is set in italics, unless the whole section is marked as informative.

1.7.4 Terms in capitals
Terms that have a specific meaning in the context of this Book 18 are capitalized.

1.7.5 Units of physical quantities

Physical quantities are expressed in units of the International System of Units. All lengths that
omit an explicit unit indication are in millimeters.

1.7.6 Decimal separator

The decimal separator is a point.
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1.7.7

Limits

Values that are indicated as typical, as well as values between parentheses, are informative.

2 Overview (Informative)

2.1

General

General information with respect to the Zhaga Interface Specifications and certification of
products that comply with this Book 18 can be found in [Book 1], section 2.

2.2 Description of the LEX-M, LEX-M base plate, LEX-C and LEX-R
Luminaire Extension Cap Luminaire Extension Module
_______ Ea;e_pl_atg__ ]
N Interface defined
“ {} / in this-book
Luminaire Extension — p
ez Luminaire housing

r———-——-——-——-——-—"=— """ _RX "~ 1

[ |

| Luminaire intefnal |

: electronics :

[ [

———————————————— IEC

Figure 2-1 — Luminaire Extension Medule, Cap and Receptacle in a system

Figurg 2-1 gives an overview of a Luminaire with Luminaire Extension Receptacle, a Lunjinaire
Extengsion Cap and a Luminaire Extension Module with a base plate. The Luminaire Ext¢nsion
Receqtacle is mounted at the exterior of the Luminaire and the contacts of this receptagle are
typically connected to the Luminaire internal electronics.
The Uuminaire Extension Module is a separate unit which can easily be attached {o the
Luminpire Extension Receptacle by means of a twist-lock. Typically, it holds additional
functignality to enrich-the functionality of the total system.
The LEX-M basesplate is intended to be integrated in a LEX-M and provides all featufes for
mating with thelkEX-R. The LEX-M base plate can be independently Zhaga certified.
The Luminaiteé Extension Cap is a separate unit which can also easily be attached [to the
Luminﬁire Extension Receptacle by means of a twist-lock. It does not hold any functionali|ty and
is used to cover the receptacle in case no | EX-M is used

The specifications in this Book 18 guarantee Plug-and-Play when one or two LEX-Ms are
mounted to the Luminaire according to the requirements given in section 4. In the context of
this specification, Plug-and-Play means that the total system functions as specified in the
datasheets of the Luminaire and the LEX-Ms. It does not guarantee performance (e.g. sensitivity
of a motion detector).

The specification of this Book 18 defines the following elements:

e Th
e Th
e Th
e Th

e mechanical interface between the LEX-R and the LEX-M base plate.
e mechanical interface between the LEX-R and the LEX-C.
e keep-in area of the LEX-M.

e keep-out area of the luminaire to allow mounting of the LEX-M or LEX-C.
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e The electrical and communication interface between the Luminaire’s LEX-R(s) and one or
two LEX-Ms.

2.3 Outline of this Book

This Book 18 consists of two parts:

Part 1, Interface Definition, defines the LEX-M(C)/LEX-R interface in terms of the two sub
interfaces:

e The mechanical interface (section 3).

e The electrical & communication interface (section 4).

Part 2[ Compliance Tests T, defines:

e Specific tools, which are used for testing compliance of a LEX-M, a base plate,@)LEX-C or
a LEX-R (section 5).

e Thle Luminaire Extension Module base plate compliance tests (section 6);

e Thie Luminaire Extension Cap compliance tests (section 7).

e Thle Luminaire Extension Receptacle compliance tests (section 8);

e Thle Luminaire Extension Module compliance tests (section 9)-

e Thle Luminaire compliance tests (section 10).

The Apnexes to this Book 18 provide the following additionalhjinformation:

e Application guidelines (Annex A)
e Mg¢gchanical drawings of the gauges (Annex B, Annex C and Annex D)
e Dgscriptions of the mechanical interface tests (Annex E)

e Higtory of changes (Annex F)

1 When a ATC is requested to check compliance of a specific product with book-18, the ATC determines the type

of product (e.g. LEX-M base plate), locates the corresponding section in part 2 of the document (in this example
section 6) and executes all compliance test listed in this section.
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Part 1: Interface Definition
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3 Mechanical interface

The mechanical interface between LEX-R and LEX-M/LEX-M Base Plate/LEX-C is defined in
this section. For the purpose of this section, also the provisions in [Book 1] — section 3.3, apply.

3.1 Drawing principles

The characteristics of the mechanical interface are specified according to the following
principles:

e The dimensions are in millimeters.

e Third angle projection is used.

3.2 Mechanical references

The rgference plane, the reference point and the reference axes of LEX-R and LEXsM/ILEX-M
Base Plate/LEX-C are defined in Figure 3-1.

A
Z-axis
LEX-M/LEX-M Base Plate/LEX-C

_L f— - ———— - ‘_ __ Reference plane

(See mechanical drawing for defirition)

Receptacle Z-axis

Reference point .

—

Y-axis

Top View
IEC

Figure 3-1 — Positions of the reference point, the reference plane
and reference axes of the LEX-R and LEX-M

When|the LEX-M/LEX-M Base Plate/LEX-C is attached to the LEX-R in locking positign, the
referehce (point, the reference plane and the reference axes of both products coincidg. For
applicptigns where the orientation or the LEX-R to the environment of the Luminaife (for

] +h + FAYH H 4 4 HA PN H idad i A A
eXamIJlU uare OUUUL) o IIII'JUILGIIL, HUIUCIIIIUO arc pIUVIUUU T AATTTTCOA A\,

3.3 Definition of the mechanical interface of the Luminaire Extension Module Base
Plate

The Luminaire Extension Module Base Plate shall comply with the definition in Figure 3-2,
Figure 3-3, Figure 3-4, Figure 3-5, Figure 3-6 and Figure 3-7. Unless indicated otherwise, the
tolerance on linear dimensions is £0.12 mm and the tolerance on angular dimensions is +1.0°.

The outer diameter of the LEX-M Base Plate shall be less than or equal to 89 mm.

The gasket of the LEX-R should be the only feature imparting the force on the LEX-M Base
Plate to ensure locking.

When mated with a gauge as defined in 5.1.1, the mechanical stop features of the LEX-M Base
Plate (see Figure 3-6) shall withstand a torque of 5.0 Nm.
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Figure 3-2 — Mechanical interface of the LEX-M Base Plate; Mating face-1
Notes|to Figure 3«2:

e X

bxis and.Y-axis coincide with centerline of locking points as defined in Figure 3-6
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Figure 3-4 — Details of the mechanical interface -of the LEX-M Base Plate: section|B-B
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Figure 3-5 — Details of the mechanical interface of the LEX-M Base Plate: section E-E

The contact areas of the LEX-M Base Plate contacts are indicated by ‘Contact Area’ in

Figure 3-5. The contact areas of each contact of the LEX-M Base Plate shall be completely tin
plated on both sides.
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Informative: Depending on the design of the contacts in the LEX-R, either or both sides of the
LEX-M Base Plate contacts can be used for contact making.

MECHANICAL STOP FEATURE
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Figure 3-6 — Details of the mechanical interface of the LEX-M Base Plate:
section C-C and section D-D
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Figure 3-7"— Details of the mechanical interface of the LEX-M Base Plate: section|F-F
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3.4 Definition of the mechanical interface of the Luminaire Extension Cap

The definition of the mechanical interface of the Luminaire Extension Cap is identical to the
definition of the mechanical interface of the Luminaire Extension Module Base Plate
(section 3.3) except that the Luminaire Extension Cap shall not have contacts.

3.5 Definition of the mechanical interface of the Luminaire Extension Module

The definition of the mechanical interface of the Luminaire Extension Module is identical to the
definition of the mechanical interface of the Luminaire Extension Module Base Plate
(section 3.3).

2 Note that the seal has two functions: ingress protection and a spring function to keep the module in locked
position.
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3.5.1 Recommendation for the keep-in volume of the Luminaire Extension Module

In section 3.3, the LEX-M is only limited in diameter and not in height. Especially for a bottom
mounted LEX-M this may be a problem as the LEX-M may block the light of the Luminaire, for
example in case of an application in a post-top luminaire.

For this reason, it is recommended to limit the outline of the LEX-M such that it fits in the
demarcation model depicted as the green area in Figure 3-8.

Zaxis —___

R
A\
©

3,75

—
[ KN |

Reféerence plane X axis

IEC
Figure 3-8 — Demarcation model of the LEX-M

3.6 [|Definition of'the mechanical interface of the Luminaire Extension Receptaclg

The Uuminaire~Extension Receptacle shall comply with the definition in Figure 3-p and
Figurg 3-10.Unless indicated otherwise, the tolerance on linear dimensions is £0.12 mm and
the tolerance' on angular dimensions is £1.0°.

A LEX'R aha” IIIGItU vv;th thc HCIUUUD ao de;llUd ;II OCbt;UIIO 521 (:IIICIl 522 PV’:UIUUVCI, th LEX_
R shall have 4 contacts and these contacts shall make electrical contact with the corresponding
contacts of the gauges as defined in 5.2.1 and 5.2.2.

The contacts shall be tin plated.

After 5 mating cycles with the gauge defined in section 5.2.3, the torque for un-mating shall be
1.0 Nm or more. During evaluation no downward, axial force shall be applied.

The gasket area as defined in Figure 3-11 shall be free of obstacles that can prevent mating.

The gasket of the LEX-R shall be such that mating and un-mating with a gauge defined in
section 5.2.3 is possible with one hand.
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Eigure 3-9 — Mechanical interface of the LEX-R. Details in next figure

Notes 10 Figure 3-9-

X-axis and Y-axis coincide with centerline of locking point as defined in Figure 3-10.
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Figure 3-10 — Detail of the mechanical interface of the LEX-R

Definition of the mechanical interface of theduminaire

uminaire shall feature one or two LEX:Rs. For each LEX-R of the luminai
ements in section 3.7.1 shall be met.

Mechanical interface of a LEX-Ron the Luminaire

EX-R shall comply with specifications in section 3.6 of this specification.

hsket area and the Luminaire Keep-out area are defined in Figure 3-11. Within Lun

but Area, the top surface.of the Luminaire should have no features that protrude af
4.6 mm below the reference plane.

ACE

IEC

e the

inaire
ove a
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Figure 3-11 — Gasket area and Keep-out'area of the Luminaire
4 El|ectrical & Communication Interface

4.1 |[Overview (Informative)

LED |

|
Mo:ule L@oduf_|

AUX

| | |

@ | ECG : Power :: Power :
PSU |

2 (R Y T e I i

LEX-B

Luminaire

Figure 4-1 — Overview of the Luminaire with LEX-Rs and LEX-Ms

IEC

An overview of the Luminaire with LEX-Rs and LEX-Ms is depicted in Figure 4-1. The Luminaire
holds one to four ECGs driving the LED Modules and one or two LEX-Rs. Additionally, the
Luminaire provides AUX Power supply and a DALI bus power supply. These AUX Power supply
and DALI bus power supply may be integrated in the ECGs or provided by separate units.

Two types of LEX-M as defined in [DALI — Part 351] can be attached to the Luminaire. The

characteristics of these types are partly listed in Table 4-1.
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Table 4-1 — Characteristics of the Type A LEX-M and the Type B LEX-M (informative)

LEX-M Power Maximum Maximum peak Maximum Control
Type source average power power current
consumption consumption consumption
from Aux from Aux from DALI bus
supply supply
Type A AUX 2.0W 5.0W 2 mA In case a Type A LEX-M
AUX 1.0W 1.0W 2 mA and a Type B LEX"M is
Type B : : attached to th(_e Lqmmalre,
Either the DALI Application
Bus Controller of the Type B
power OR LEX-M is disabled, and the
AUX Bus = - 46 mA PALApplication-Centioller
power of the Type A LEX-M
controls the systém,

The system is restricted to Luminaires without internal DALI application caohtrollers o input
devicgs and to luminaires that cannot be connected to an external DALI network.

4.1.1 Plug-and-Play

The specifications in this section 4 aim for Plug-and-Play when maximum one Type A LEX-M
and maximum one Type B LEX-M is mounted to the Luminaire. In the context af this
specifljcation, Plug-and-Play means that the total system<«functions as specified In the
datasheets of the Luminaire and the LEX-M. It does not guarantee performance (e.g. sengitivity
of a motion detector).

Howeyer, the LEX-M installer is advised that there are some further limitations to this Plug-and-
Play principle. This is indicated in Table 4-2.

Table 4-2 — Plug-and-Play in different system configurations

LEX-Ms attached Luminaire with Luminaire with
to the Luminaire single LEX-R double LEX-R
One Tlype A Plug-and-Play Plug-and-Play
One Tlype B Plug-and-Play Plug-and-Play
with iptegrated
Appli¢ation
Contrpller
One Tlype B
w/o integrated LEX-M-cannot control | LEX-M cannot
Appli¢ation therECG control the ECG
Contrpller
For Type A LEX-M: Plug-and-Play

One Tlype A& n.a. For Type B LEX-M: May work depending on the spegcifi
One Tlype B combination of LEX-Ms.

Check datasheets of both LEX-Ms.

4.2 General
The Luminaire shall feature one or two LEX-Rs.

The Luminaire shall meet all requirements for Luminaires as defined in section 7 of [D4i
Requirements].

The Luminaire shall not comprise emergency lighting control gears that are connected to the
LEX-B.

ECGs, Bus power supply units and AUX power supply units shall be in the Luminaire. It is not
allowed that these components are attached to the Luminaire.
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4.3 Pin assignment at the Luminaire Extension Interface

The contacts of each LEX-R of the Luminaire shall be connected to the LEX-B according to the
assignments as indicated in Table 4-3.

The contacts of the LEX-M shall be connected to the rest of the system according to the
assignments as indicated in Table 4-3.

Table 4-3 — Assignments of contacts in the LEX-M and the LEX-R

Contacts
Module pin number Receptacle pin Assignment
with-reference-to aumberwith
Figure 3-2 reference to
Figure 3-9
1 1 e +24 V AUX Power Supply
e DA- (Negative pole for the DALI communication and gower)
2 2 e GND for +24 V AUX Power Supply
3 3 e DA+ (Positive pole for the DALI communication and gower)
4 4 e Not connected.

4.4 Electrical insulation at the Luminaire Extension Interface

Safetyf requirements for devices are covered by IEC standards and national regulations and
complfance with these standards and regulations is the‘responsibility of the manufactureyr.

4.41 Insulation requirements for the LEX-R

All contacts of each LEX-R of the Luminaire shall be isolated versus mains power according to
the refiuirements for basic isolation as definedin [IEC 60598-1.

NOTE |All contacts of each LEX-R of the Luminaitesmay in addition be isolated versus mains power accofding to
the reqliirements as defined in regional standards.or regulations, e.g. UL 1310.

NOTE |To accomplish this, the luminaire must use components and be assembled such that the signal an¢l power
contactp at the LEX-R provide isolation from*mains.

The design of each LEX-R of theruminaire should be such that the total system of luminaire +
LEX-Rs is touch safe if neither.a LEX-M nor a LEX-C is mounted to the LEX-Rs.

When|no LEX-M is used; a LEX-C should be mounted to the LEX-R to ensure sufficient
protedtion against pottution or damage.
4.4.2 Insulation‘requirements for the LEX-M

The LEX-M should provide supplementary insulation as defined in [IEC 60598-1] betwgen its
touchable ednductive parts and its interface contacts.

4.5 |Auxiliary power supply at the Luminaire Extension Interface

4.51 Auxiliary power supply requirements for the LEX-R:

In the case the Luminaire features a single LEX-R, the Luminaire shall be capable to provide
Auxiliary power supply as specified in [DALI — Part 150] at pins 1 and 2 of this LEX-R.

In the case the Luminaire features two LEX-Rs, the Luminaire shall be capable to provide
Auxiliary power supply as specified in [DALlI — Part 150] at pins 1 and 2 of both LEX-Rs.
However, in this case the parameters as defined in [DALI — Part 150] shall be interpreted as
the sum of these parameters of both LEX-Rs.

As an example: "Average output power capability of the power source” is specified in [DALI —
Part 150] to be 23.0W. In case of two LEX-Rs, this luminaire shall be capable to provide e.g.
2.0W at the first LEX-R and 1.0W at the second LEX-R. But the Luminaire does not need to be
capable to provide 2.0W at the first LEX-R and 2.0W at the second LEX-R.
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On top of the requirements for Luminaires as defined in section 7 of [D4i Requirements], the
following requirement shall be met: All AUX power supply units installed in the Luminaire shall
be connected to the LEX-B.

4.5.2 Auxiliary power consumption requirements for the LEX-M

If pin 1 of the LEX-M is connected, the LEX-M shall comply with "Electrical specification of AUX
supply consumption" as defined [DALI — Part 351] (Luminaire mounted control devices).

NOTE In combination with AUX power supply requirements for the LEX-R (section 4.5.1), this restriction guarantees
sufficient AUX power supply for the LEX-Ms if maximum one Type A LEX-M and maximum one Type B LEX-M is
mounted to the Luminaire.

4.6 Pin 4 at the Luminaire Extension Interface

Pin 4 pf each LEX-R of the Luminaire shall not be connected.

Pin 4 pf the LEX-M shall not be connected.

NOTE |These requirements allow for a standardized definition of the functionality of this pin in\future edition$ of this
specifidation.

4.7 |DALI communication & DALI bus power at the Luminaire Extension Interface
4.71 DALI communication & DALI bus power requirements forithe LEX-R

At eagh LEX-R (pins 2 and 3) of the Luminaire, the Luminaire shall,be capable to provide DALI
signalg and DALI bus power supply. On top of the requirements - for Luminaires as defined in
sectioh 7 of [D4i Requirements], the following requirements shall be met.

e Alllnon- emergency ECGs installed in the Luminaireshall be connected to the LEX-B|

e Thie (optional) bus power supply unit in the Luminaire shall be connected to the LEX{B.

e Thie Luminaire excluding the LEX-Ms shall net'comprise DALI application controllefs nor
DALI input devices as defined in [DALI — Part 103].

e A gupply current of at least 48 mA shall be available at each one of the two LEX-R internfaces,
however the sum of the supply cuffent available simultaneously from the two LEX-R
interfaces need not be more than 50:mA.

e Thie Luminaire shall not featurg provisions for connection to an external DALI network.
4.7.2 DALI communicationn& DALI bus power requirements for the LEX-M

The LEX-M shall meet the requirements for a Type A or a Type B control device as defined in
[DALI |- Part 351] (Luminaire mounted control devices). A LEX-M shall be listed as D4i cgrtified
[D4i Requirements] in.the DiiA database [DiiA Database].

In casp the functionality of the LEX-M includes occupancy sensing or daylight sensing, the¢ LEX-
M shall comprise’a DALI application controller as defined in [DALI — Part 103].
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Part 2: Compliance Tests
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5 Compliance test tools

5.1 Test tools for LEX-M and LEX-M base plate

5.1.1 Mechanical-stop-gauge

The Mechanical-stop-gauge is defined in Annex B. This gauge is used to verify whether the
mechanical stop features of the LEX-M under test or LEX-M base plate under test (see Figure
3-6) can withstand a torque of 5.0 Nm.

5.2 Luminaire Extension Receptacle test tools

5.21 Contact-making-gauge-min

The C Iltdbt'llldlr\;lIg‘gduyc'lll;ll rsdefimedmAnmex€—his gauge isusedto vclify whether the
LEX-R under test can mate with a LEX-M that is compliant with this specification and whether
all contacts of the LEX-R under test make electrical contact with all contacts of a LEX~M that is
compljant with this specification.

5.2.2 Contact-making-gauge-max

The Cpntact-making-gauge-max is defined in Annex C. This gauge is used{do verify whether the
LEX-R under test can mate with a LEX-M that is compliant with this spegification and whether
all contacts of the LEX-R under test make electrical contact with allCcontacts of a LEX-M that is
compljant with this specification.

5.2.3 Un-mating-torque-gauge

The Un-mating-torque-gauge is defined in Annex D. This/gauge is used to verify whethefr after
5 mating cycles of the LEX-R under test with the gaugé the torque for un-mating is 1.0 Nm or
more.

6 Luminaire Extension Module Base Plate-Compliance Tests

6.1 Luminaire Extension Module Base Plate mechanical interface tests
6.1.1 Test of LEX-M Base Plate mechanical dimensions

The purpose of this test is to verify~the mechanical dimensions of the Luminaire Ext¢nsion
Module Base Plate under test.
6.1.1.1 Test equipment
None.

6.1.1.2 Test conditions
Not applicable.

6.1.1.8 Test)procedure

e manufacturer provides the mechanical drawing of the Luminaire Extension Modulg Base
Platécdunder test. This drawing shall include for each dimension listed in Table 6-1,|Table

- ab S ab 6-4 ab 6 ard—Fab -6 voieavatde—and preduction

tolerance.

e Check whether for all dimensions listed in Table 6-1, Table 6-2, Table 6-3, Table 6-4, Table
6-5 and Table 6-6 nominal value and production tolerances are available in the drawing
provided by the manufacturer.

o Check whether for all dimensions listed in Table 6-1, Table 6-2, Table 6-3, Table 6-4, Table
6-5 and Table 6-6 the nominal value and production tolerances guarantee products within
the tolerance range defined in Table 6-1, Table 6-2, Table 6-3, Table 6-4, Table 6-5 and
Table 6-6.

e The manufacturer provides a report of the mechanical measurement of the Luminaire
Extension Module Base Plate under test as described in Annex E.

e Check whether measurement results for all dimensions listed in Table 6-1, Table 6-2, Table
6-3, Table 6-4, Table 6-5 and Table 6-6 are available in the report provided by the
manufacturer.
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6-5 and Table 6-6 the measured value is within the tolerance range.
Table 6-1 — Dimension of the LEX-M Base Plate and LEX-C defined in Figure 3-2

Dimension Nom. Description o Number of Tolerance
Value E occurrences _
2| 2| tocheck min max
21 O
(7]
©
o
MO1 28.20 @ indent N 1 -0.18 +0.12
M02 12.0 @ contact y 1 -0.12 +0.12
- Eccentricity contact y 1 - 2p.15
M3 47° Contact angle V 4 -1.0° +1.0°
MQ4 0.80 Thickness of contacts v 4 -0.08 +p.05
MQ5 90.0° Relative Contact position v 4 #.0° +71.0°
MQ7 7 80 Contact position relative to edge V 1 -1.0° +1.0°
’ of indent
Tlable 6-2 — Dimension of the LEX-M Base Plate and LEX-C defined in Figure 343
Dimepsion Nom. Description Q8 Number of Tolerance
Value K occurrences -
1 2 to check min Max
oV O
(7]
©
o
Mps - @ center cut-out N A 1 8.50 -
- Eccentricity cut-out N 1 - a@0.15
Mpo 30.40 g cavity \/ y 1 -0.12 +0.12
- Max. material eccentricity cavity N A 1 - @0.10
Mfio - @ sealing keep-out area N 1 38.50 -
M[l 1 - & center-post A 1 - 490
- Eccentricity contact N 1 - @0.15
M2 135° Pasition of indent (1) y y 1 -1.0° +1.0°
M[i3 90° Position of indent (2) N 1 -1.0° +[1.0°
M[4 16,8937 | Width of indent SR 2 -1.0° +[1.0°
M[I5 25:3° Width of indent y Y 1 -1.0° +1.0°
Tlable” 6-3 — Dimension of the LEX-M Base Plate and LEX-C defined in Figure 34
Dimension Nom. Description ) Number of Tolerance
Value K o | Occurrences -
el to check min Max
o o
7]
©
o
M16 - Length of center post y 1 - 4.30
M17 - Distance to Ref. plane v 1 4.10 -
M18 - Distance to Ref. plane v 1 5.50 -
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Table 6-4 — Dimension of the LEX-M Base Plate and LEX-C defined in Figure 3-5

Dimension Nom. Description o Number of Tolerance
Value ® occurrences )
a| 2| tocheck min Max
2| o
©
[11]
M19 - Blade stand width y 4 - 3.20
M20 3.50 Height of blade y 4 -0.12 +0.12
M21 2.70 Bottom of blade to Ref. plane v 4 -0.12 +0.12
Tlable 6-5 — Dimension of the LEX-M Base Plate and LEX-C defined in Figure 346
Dimehsion Nom. Description o Number of Tolerancgq
Value ® occurrences N
a| 2| tocheck n Max
2| o
©
o
Mp2 0.80 Radius of locking feature y 3 -0.10 +0.10
MR3 1.00 Distance to Ref. plane v 3 -0.12 +(.12
Tlable 6-6 — Dimension of the LEX-M Base Plate and LEX-C defined in Figure 347
Dimepsion Nom. Description Q Number of Tolerance
Value © occurrences _
o % to check min Max
1 O
(7]
©
[11]
Mp4 10° Ramp of sealing surface N A 1 -1.00 +[1.0°
Mbs 3.75 Bottom of sealing-surface to Ref. N N 3 0.12 +0.12
plane
Mp6 0.62 Height of.ramp N 1 -0.12 +0.12

6.1.1.4 Pass criteria

The Luminaire Extension Module Base Plate under test passes if for all dimensions ligted in
Table[6-1, Table 6-2,-Table 6-3, Table 6-4, Table 6-5 and Table 6-6 the following holds:

e Thie mechanijcal drawing shows compliance with the requirements in section 3.3 within the
specified:tolerance and
e Thiefmeasurement report shows compliance with the requirements in section 3.3 within the

S otfind talaran~n
puvlllvu toOTCTarcCo

6.1.2 Test of LEX-M Base Plate outer diameter

The purpose of this test is to verify whether the Luminaire Extension Module Base Plate under
test is within the limit as defined in section 3.3.

6.1.2.1 Test equipment
Caliper

6.1.2.2 Test conditions
This test shall be conducted at 25 + 5 °C.

6.1.2.3 Test procedure

e Measure the outer diameter of the LEX-M Base Plate under test. In case the outer geometry
is not circular, the maximum diameter shall be used in this test.
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6.1.2.4 Pass criteria

The Luminaire Extension Module Base Plate under test passes if the outer diameter of the LEX-
M Base Plate under test is within the limit as defined in section 3.3.

6.1.3 Test of the LEX-M Base Plate mechanical stop features

The purpose of this test is to verify whether mechanical stop features of the LEX-M Base Plate
(see Figure 3-6) can withstand a torque of 5.0 Nm.

6.1.3.1 Test equipment

e Mechanical-stop-gauge as defined in 5.1.1.

o T que meter:
6.1.3. Test conditions
This test shall be conducted at 25 + 5 °C.

6.1.3.8 Test procedure

e Atlach the LEX-M Base Plate under test to the mechanical-stop-gaugec
e Apply for 1 minute a torque of 5 Nm to attach the LEX-M Base Plate-with no axial forge.
e Apply for 1 minute a torque of 5 Nm to detach the LEX-M Base Plate with no axial fofce.
6.1.3.4 Pass criteria
The Luminaire Extension Module Base Plate under test passes if the function of mechanical
stop ig not impaired after the test.

6.1.4 Test of the LEX-M Base Plate sealing surface
The pyrpose of this test is to verify whether the sealing surface as defined in Figure 3-7|of the
LEX-M Base Plate under test is free of obstaclés that can prevent mating.
6.1.4.1 Test equipment

None.

6.1.4.2 Test conditions
None.

6.1.4.3 Test procedure

¢ Ingpect visually the\sealing surface of the LEX-M Base Plate under test and check whether
it is free of obstacles that can prevent mating.

6.1.4.4 Pass criteria

The Lpyminaire-Extension Module Base Plate under test passes if the sealing surface |of the
LEX-M BaSe'Plate under test is free of obstacles that can prevent mating.

6.1.5 L _Test of the LEX-M Base Plate contact plating

The purpose of this test is to verify that the plating to the contact areas of the LEX-M Base Plate
contains the minimum proportion of tin required by this specification.

6.1.5.1 Test equipment
None.

6.1.5.2 Test conditions
None.

6.1.5.3 Test procedure
Inspect the letter of confirmation provided by the LEX-M manufacturer.
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6.1.5.4 Pass criteria

The Luminaire Extension Module Base Plate under test passes if the letter of confirmation
provided by the LEX-M Base Plate manufacturer indicates that the manufacturer guarantees
that the plating of the contacts complies with the restrictions in Table 6-7.

Table 6-7 — Pass criteria for percentage mass of several elements in the contact plating

7 L

7.1
7.1.1
In sec

The tgst for the LEX-C is the same except for two aspects:

e Thle product under test is the LEX-C rather than the. LEX-M Base Plate.

e Only the dimensions with a flag in the column “€AP" in Table 6-1 to Table 6-6 need
verified.

71.2 Test of LEX-C outer diameter

In section 6.1.2 the test of the outer diameter has been defined for the LEX-M Base Plat
test for the LEX-C is the same except for@ne aspect: the product under test is the LEX-C

than t

71.3

In section 6.1.3 the test of thé mechanical stop features has been defined for the LEX-M

Plate.

LEX-Q rather than the LEX~-M Base Plate.

7.1.4

In sec

test for the LEX3C is the same except for one aspect: the product under test is the LEX-C

than t
8 L

8.1
8.1.1

Element % mass
Tin 297.5
Copper <1.5
Zife =07
Total Unnamed Elements <0.2
Lead <0.1

Iiminaire Extension Cap Compliance Tests

Luminaire Extension Cap mechanical interface tests
Test of LEX-C mechanical dimensions
tion 6.1.1 the test of mechanical dimensions has been defined for the LEX-M Base

ne LEX-M Base Plate.

Test of the LEX-C mechanical stop features

The test for the LEX-C is the same except for one aspect: the product under test

Test of the 'LEX-C sealing surface
fion 6.1.4 thetest of the sealing surface has been defined for the LEX-M Base Plat

ne LEX-M Base Plate.

Plate.

to be

e. The
rather

Base
is the

. The
rather

Iiminaire Extension Receptacle compliance tests

Luminaire Extension Receptacle mechanical interface tests
Test of mechanical dimensions

The purpose of this test is to verify the mechanical dimensions of the Luminaire Extension
Receptacle under test.

8.1.1.1 Test equipment

None.

8.1.1.2 Test conditions

Not applicable.
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8.1.1.3 Test procedure

The manufacturer provides the mechanical drawing of the Luminaire Extension Receptacle
under test. This drawing shall include for each dimension listed in Table 8-1 and Table 8-2
the typical value and the production tolerance.

Check whether for all dimensions listed in Table 8-1 and Table 8-2 nominal value and
production tolerances are available in the drawing provided by the manufacturer.

Check whether for all dimensions listed in Table 8-1 and Table 8-2 the nominal value and
production tolerances guarantee products within the tolerance range defined in Table 8-1
and Table 8-2.

The manufacturer provides a report of the mechanical measurement of the Luminaire
Extension Receptacle under test as described in Annex E.

Check whether measurement results for all dimensions listed in Table 8-1 and Table 8-2 are
avpilable in the report provided by the manufacturer.

CHeck whether for all dimensions listed in Table 8-1 and Table 8-2 the measured value is
within the tolerance range.

Table 8-1 — Dimension of the LEX-R defined in Figure 3-9

Dimgnsion Nom. Description Numberof Tolerance
Value occurrences -

to.check min max

RO1 - @ hole for center post 1 5.35 3
- Eccentricity hole for pole 1 - a3(d.15
H02 30.0 @ outline 1 -0.12 +0.12
Max. material eccentricity outline 1 - 20.10
HO3 28.0 @ indent 1 -0.20 +0.00
Ro4 - Width of center ring 1 - 8]12
- Eccentricity of centep ring 1 - a(d.15
RO5 - Height of top surface 1 - 335
HO6 - Height of senter ring 1 - 460

RO7 - Depth-aof.center hole 1 9.75 3

Table'8-2 — Dimension of LEX-R defined in Figure 3-10

Dimgnsion Nonm. Description Number of Tolerance
Value occurrences -

to check min max
3 (01} 3.76 Locking point to edge 3 -0.12 +0.12
RO9 0.90 Curvature of locking point 3 -0.10 +0.10
R10 - Mechanical stop 1 2.00 -
R11 0.60 Lock bump 3 -0.12 +0.12
R12 - Position locking point 3 1.20 -

8.1.1.4 Pass criteria

The Luminaire Extension Receptacle under test passes if for all dimensions listed in Table 8-1
and Table 8-2 the following holds:

The mechanical drawing shows compliance with the requirements in section 3.6 within the
specified tolerance and

The measurement report shows compliance with the requirements in section 3.6 within the
specified tolerance.
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8.1.2 Test of the LEX-R mating & contact making

The purpose of this test is to verify that the LEX-R under test can mate with a LEX-M that is
compliant with this specification and that all contacts of the LEX-R under test make electrical
contact with all contacts of a LEX-M that is compliant with this specification.

8.1.21 Test equipment
e Contact-making-gauge-min as defined in 5.2.1.
e Contact-making-gauge-max as defined in 5.2.2.

e Ohms meter or contact making tester.

8.1.2.I_T_e51_mn.dj.l.i.n.n5
This test shall be conducted at 25 + 5 °C.

8.1.2.8 Test procedure

e Maunt the LEX-R under test, including gasket according to the manufacturer’s instrquction
on|a flat plate.

e Aftfach the contact-making-gauge-min to the LEX-R under test. Chegk whether the gauge
fitg the LEX-R under test without undue force and whether all 4-electrical connectiops are
eslablished.

e Atfach the contact-making-gauge-max to the LEX-R under‘test. Check whether the gauge
fitg the LEX-R under test without undue force and whether all 4 electrical connectiops are
eslablished.

8.1.2.4 Pass criteria

The Luminaire Extension Receptacle under test passes if the test result confirms that both
gauges fit the LEX-R under test and if with beth' gauges, all 4 electrical connections are
establjshed.

8.1.3 Test of the LEX-R mating and un=mating torque
The first purpose of this test is to verify.whether after 5 mating cycles with the gauge defined in
sectionh 5.2.3, the torque for un-mating is 1.0 Nm or more.

The seécond purpose of this testlis'to verify if the gasket of the LEX-R is such that mating and
un-mgting with a gauge defined in section 5.2.3 is possible with one hand.

The third purpose of thestest is to verify that the gasket area as defined in Figure 3-11 [s free
of obsjtacles that can prevent mating.

8.1.3. Test equipment
e Un-matingftorque-gauge as defined in 5.2.3.

e Torque meter.

8.1.3. Test conditions
This test shall be conducted at 25 + 5 °C.

8.1.3.3 Test procedure

e Mount the LEX-R under test, including gasket according to the manufacturer’s instruction
on a flat plate.

e Perform 5 mating sequences with the un-mating-torque-gauge and the LEX-R under test.
The test shall be performed with one hand and no axial force shall be applied.

e Measure the torque required to detach the un-mating-torque-gauge from the LEX-R under
test. During this measurement no axial force shall be applied.

8.1.3.4 Pass criteria

The Luminaire Extension Receptacle under test passes if the test can be performed with one
hand and the measured torque is 1.0 Nm or more.
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Test of the LEX-R contact plating

The purpose of this test is to confirm that the plating to the contact areas of the LEX-R under
test contains the minimum proportion of tin required by this specification.

8.1.4.
None.

1 Test equipment

8.1.4.2 Test conditions

None.

8.1.43 Test procedure

Inspegt the letter of confirmation provided by the LEX-R manufacturer.

8.1.4.

Pass criteria

The Luminaire Extension Receptacle under test passes if the letter of confirmation proviged by
the LEX-R manufacturer indicates that the manufacturer guarantees that,the plating
conta¢ts complies with the restrictions in Table 8-3.

Tabl

9 L

8-3 — Pass criteria for percentage mass of several elements’in the contact p
Element % mass
Tin >97.5
Copper <1.5
Zinc <0.7
Total Unnamed Elements <0.2
Lead <0.1

iminaire Extension Module compliance tests

of the

ating

atures

inaire
est of
X-M is

LEX-M

9.1 Luminaire Extension Module:mechanical interface tests

9.1.1 Test of mechanical dimensions

The purpose of this test is.to“verify the mechanical dimensions of the Luminaire Exténsion
Module under test.

This cpmpliance test(is not required in case the Luminaire Extension Module under test fe
a Zhaga certified Luminaire Extension Module Base plate.

In casp the Luminaire Extension Module under test does not feature a Zhaga certified Lunj
Extension Module Base plate, this test shall be conducted. In section 6.1.1. the t
mechanjcal.ldimensions has been defined for the LEX-M Base Plate. The test for the LE
the sgmeexcept for one aspect: the product under test is the LEX-M rather than the |
Base Plate.

9.1.2 Test of LEX-M outer diameter

The purpose of this test is to verify whether the Luminaire Extension Module under test is within
the limit as defined in section 3.3.

9.1.21 Test equipment

Caliper.

9.1.2.2 Test conditions
This test shall be conducted at 25 + 5 °C.
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9.1.2.3 Test procedure

e Measure the outer diameter of the LEX-M under test. In case the outer geometry is not
circular, the maximum diameter shall be used in this test.

9.1.2.4 Pass criteria

The Luminaire Extension Module under test passes if the outer diameter of the LEX-M under
test is within the limit as defined in section 3.3.

9.1.3 Test of the LEX-M mechanical stop features

The purpose of this test is to verify whether mechanical stop features of the LEX-M (see Figure
3-6) can withstand a torque of 5.0 Nm.

This cpmpliance test is not required in case the Luminaire Extension Module under test features
a Zhaga certified Luminaire Extension Module Base plate.

In casp the Luminaire Extension Module under test does not feature a Zhaga certified Luminaire
Extension Module Base plate, this test shall be conducted. In section 6x1.3. the test of
mechdnical stop features has been defined for the LEX-M Base Plate. The test for the LEX-M
is the [same except for one aspect: the product under test is the LEX-M_rather than the LEX-M
Base Plate.

9.1.4 Test of the LEX-M Plate sealing surface
The plirpose of this test is to verify whether the sealing surface\of the LEX-M under test |s free
of obsftacles that can prevent mating.
9.1.4.1 Test equipment

None.

9.1.4.2 Test conditions
None.

9.1.4.3 Test procedure

e Ingpect visually the sealing surface of the LEX-M under test and check whether it is {free of
obptacles that can prevent mating.

9.1.4.4 Pass criteria
The Lpyminaire Extension Module under test passes if the sealing surface of the LEX-M|under
test is|free of obstacles that can prevent mating.
9.1.5 Test of the LEX-M contact plating

The purpose ofthis test is to check whether the plating to the contact areas of the LEX-M
contaipns the minimum proportion of tin required by this specification.

This cpmpliance test is not required in case the Luminaire Extension Module under test feptures

a Zhagacertified Luminaire Extension Module Base plate-

In case the Luminaire Extension Module under test does not feature a Zhaga certified Luminaire
Extension Module Base plate, this test shall be conducted. In section 6.1.5. the test of contact
plating has been defined for the LEX-M Base Plate. The test for the LEX-M is the same except
for one aspect: the product under test is the LEX-M rather than the LEX-M Base Plate.

9.2 Luminaire Extension Module electrical interface tests

9.2.1 General

In order to perform the compliance tests listed below, the LEX-M manufacturer shall provide a
letter of confirmation with content and format as defined in [LoC-LEX-M].

9.2.2 Test of the LEX-M pin assignment

The purpose of this test is to verify whether pin assignment of the LEX-M complies with Table
4-3.
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9.2.21 Test equipment
None.

9.2.2.2 Test conditions
None.

9.2.2.3 Test procedure
Inspect the letter of confirmation provided by the LEX-M manufacturer.

9.2.2.4 Pass criteria

d-by the

e Pin 1 is either not connected or used for AUX power supply and not used for otherpurposes.

o Pin 2 is used for DA- (Negative pole for the DALI communication and poweér), and optionally
fon GND for +24 VV AUX Power Supply and not used for other purposes.

e Pin 3 is used for DA+ (Positive pole for the DALI communication apd power) and nof used
forl other purposes.

e Pim 4 is not connected.

9.2.3 Test of the LEX-M AUX power requirements
The plrpose of this test is to verify whether the LEX-M meets'the AUX power requirements as
listed jn section 4.5.2.
9.2.31 Test equipment
None.

9.2.3.2 Test conditions

None.

9.2.3.38 Test procedure
Checl whether the LEX-M under:test is listed in [DiiA Database] and whether this [listing
indicafes that the LEX-M is listedas D4i certified [D4i Requirements].
9.2.3.4 Pass criteria

The Luminaire Extension Module under test passes if the LEX-M under test is listed in [DiiA
Databpse] and if this listing indicates that the LEX-M is listed as D4i certified [DA4i
Requifements].

9.2.4 Test'of the LEX-M DALI communication & DALI bus power requirements

The purpose of this test is to verify whether the LEX-M meets the DALI communication & DALI
bus powerrequirements as listed in section 4.7.2.

9.2.41 Test equipment
None.

9.2.4.2 Test conditions
None.

9.2.4.3 Test procedure

e Check whether the LEX-M under test is listed in [DiiA Database] and whether this listing
indicates that the LEX-M is compliant with [DALI — Part 351] (Luminaire mounted control
devices) and that the LEX-M is a Type A Control Device or a Type B Control Device as
defined in [DALI — Part 351].

e In case the functionality of the LEX-M includes occupancy sensing or daylight sensing,
inspect the letter of confirmation provided by the LEX-M manufacturer and check whether it
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is confirmed that the LEX-M comprises a DALI application controller as defined in [DALI —

Pa

rt 103].

9.24.4 Pass criteria

The Luminaire Extension Module under test passes if the LEX-M meets the condition listed in
section 9.2.4.3.

10 Luminaire compliance tests

101

General

In order to perform the compliance tests listed below, the Luminaire manufacturer shall provide
a detailed circuit diagram of the Luminaire that allows the ATC to perform the tests. The

manufacturer shall additionally provide a letter of confirmation with content and forn

defing

10.2

10.2.1
The p
Receq

This g
produ

In cas
mech{
10.2.2

The p
3-11,

a plane 4.6 mm below the reference plane.

10.2.2.

Calip¢g

10.2.2
None.

10.2.2.

Inspeq
featur
10.2.2

The L
Lumin

d in [LoC-Luminaire].

Luminaire mechanical Interface tests

Test of the mechanical interface of the LEX-R

tacle of the Luminaire under test.

ompliance test is not required in case all LEX-Rs of the Lkuminaire are Zhaga ce
Cts.

e a LEX-R of the Luminaire under test is not a Zhaga certified LEX-R, all tests
nical interface of the LEX-R as defined in section-8{1 shall be conducted on that L
Test of the keep-out zone of LEX-R(s)

irpose of this test is to verify that within the*Cdminaire keep-out Area as defined in
he top surface of the Luminaire does notchave mechanical features that protrude

1 Test equipment
r.

.2 Test conditions

3 Test procedure

t the Luminaire_keep-out Area of Luminaire housing and check whether any mech
bs are preseni‘that protrude above a plane 4.6 mm below the reference plane.

.4 Pass criteria

iminaire under test passes if within the Luminaire keep-out Area, the top surface

nat as

urpose of this test is to verify the mechanical interface of each ‘Luminaire Extg¢nsion

rtified

bn the
EX-R.

Figure
above

anical

of the

aite’does not have mechanical features that protrude above a plane 4.6 mm belq

w the

refere

10.3
10.3.1

nce plane.

Luminaire electrical Interface tests
Test of the number of LEX-Rs

The purpose of this test is to verify that the Luminaire features one or two LEX-Rs.

10.3.1
None.

10.3.1
None.

10.3.1

.1 Test equipment

.2 Test conditions

.3 Test procedure

Inspect the Luminaire or its circuit diagram and count the number of LEX-Rs.
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10.3.1.4 Pass criteria
The Luminaire under test passes if it features one or two LEX-Rs.

10.3.2 Test compliance with [D4i Requirements]

The purpose of this test is to verify that the Luminaire meets all requirements for Luminaires as
defined in section 7 of [D4i Requirements].

10.3.2.1 Test equipment
None.

10.3.2.2 Test conditions
None.

10.3.2.3 Test procedure
Inspegt the letter of confirmation provided by the Luminaire manufacturer.

10.3.2.4 Pass criteria
The Uuminaire under test passes if the letter of confirmation provided by the Lunjinaire
manufacturer indicates that the Luminaire meets all requirements for Luminaires as defiped in
section 7 of [D4i Requirements].

10.3.3 Test on Emergency control gears
The plirpose of this test is to verify that the Luminaire under test does not comprise emergency
contrgl gears that are connected to the LEX-B.
10.3.3.1 Test equipment

None.

10.3.3.2 Test conditions

None.

10.3.3.3 Test procedure

Inspeg¢t the Luminaire or its circuit diagram provided by the Luminaire manufacturer and [check
whethpr the Luminaire under test comprises one or more emergency control gears that are
connefcted to the LEX-B.
10.3.3.4 Pass criteria
The Luminaire under test passes if the Luminaire under test does not comprise emeirgency
contrdl gears that-are connected to the LEX-B.

10.3.4 Testof the Luminaire pin assignment

The purpose of this test is to verify whether the pin assignment of the Luminaire compligs with
Table 4-3-

10.3.4.1 Test equipment
None.

10.3.4.2 Test conditions
None.

10.3.4.3 Test procedure

Inspect the circuit diagram of the Luminaire under test and check whether for each LEX-R the
following conditions are met:

e Pin 1is connected to the LEX-B line for AUX power supply and not used for other purposes.

e Pin 2 is connected to the LEX-B line for DA- (Negative pole for the DALI communication and
power) and for GND for AUX Power Supply and not used for other purposes.
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e Pin 3 is connected to the LEX-B line for DA+ (Positive pole for the DALI communication and
power) and not used for other purposes.

e Pin 4 is not connected.
10.3.4.4 Pass criteria
The Luminaire under test passes if all conditions listed in section 10.3.4.3 are met.

10.3.5 Test of the Luminaire electrical insulation

The purpose of this test is to verify whether the Luminaire complies with the requirements on
electrical insulation as listed in section 4.4.1.

10.3.5-t+—Testequipment

None.

10.3.59.2 Test conditions
None.

10.3.5.3 Test procedure

Inspegt the letter of confirmation provided by the Luminaire manufaeturer.

10.3.5.4 Pass criteria
The Uuminaire under test passes if the letter of confirmation provided by the Lunjinaire
manufacturer indicates that all contacts of each LEX-R of,the’Luminaire under test are isplated
versug mains power according to the requirements for basic isolation as defined in IEC 60598-1.
10.3.§ Test of the Luminaire AUX power requiréements
The purpose of this test is to verify whether_the Luminaire meets the AUX power $upply
requirements as listed in section 4.5.1.
10.3.64.1 Test equipment

None.

10.3.6.2 Test conditions

None.

10.3.6.3 Test procedure

Inspe¢t the circuit diagram of the Luminaire under test and check whether the following
conditjon is met:

ch device,providing AUX power supply (either integrated in the ECG or as PSU)|in the
inairexunder test is connected to the LEX-B.

10.3.6.4/, Pass criteria

10.3.7 Test of the Luminaire DALI communication & DALI bus power requirements

The purpose of this test is to verify whether the Luminaire meets the DALI communication &
DALI bus power requirements as listed in section 4.7.2.

10.3.7.1 Test equipment
None.

10.3.7.2 Test conditions
None.
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10.3.7.3 Test procedure

10.3.7.4 Pass criteria
In casg the luminaire contains only D4i ECGs, the Luminaire under test passes if:

In casg the luminaire contains only DALI-2 ECGs, the Lufninaire under test passes if:

In all pther cases the luminaire under testfails this test.

In case the luminaire contains only D4i ECGs, inspect the circuit diagram of the Luminaire
under test and check whether the following conditions are met:

— All ECGs are installed in the Luminaire under test and are connected to the LEX-B.

— The Luminaire under test does not feature provisions for connection to an external DALI
network.

In case the luminaire contains only DALI-2 ECGs, inspect the circuit diagram of the
Luminaire under test and check whether the following conditions are met:

— All ECGs are installed in the Luminaire under test and are connected to the LEX-B.

— [[The Cuminaire under test does not feature provisions for connection to an external DALI

network.
Ingpect the letter of confirmation provided by the Luminaire manufacturer.

llconditions for luminaires with D4i ECGs as listed in section 10:3.7/3 are met and

a
the letter of confirmation provided by the Luminaire manufacturef. indicates that:

— | the Luminaire under test does not contain a DALI application controller nor DAL| input
devices as defined in [DALI — Part 103].

llconditions for luminaires with DALI-2 ECGs as‘listed in section 10.3.7.3 are met and

a
the letter of confirmation provided by the Luniinaire manufacturer indicates that:

— | the Luminaire under test does not contain a DALI application controller nor DAL| input
devices as defined in [DALI — Part 103}.
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Annex A

Application guidelines

The Luminaire Extension Receptacles and the Luminaire Extension Modules are intended to be
used in outdoor applications. In some of these applications, the orientation of the LEX-M with
respect to its environment is essential for proper functioning. For applications where this is the
case, it is important that the orientation is correct also after attaching a new LEX-M, possibly
from another brand. In order to facilitate this, the recommended orientations are defined for
several applications.

Itis al LEX-

Ris a

A.1 [ Street lighting

For the street lighting application, it is recommended that the Luminaire and\thé LEX-R[in the
Luminfire are mounted such that the Y-axis of the receptacle is perpendicular to the rogd and
is pointing towards the center of the road. See Figure A-1.

Also, for this application it is recommended that the LEX-M is constructed assuming that the
Lumingire and the LEX-R in the luminaire are mounted such that the Y-axis of the receptacle is
perpepdicular to the road and is pointing towards the center of‘the road.

LEX-R.and LEX-M mounted on LEX-R and LEX-M mounted at

top of luminaire bottom of luminaire s

Figure A-1 — Orientation for LEX-R and LEX-M in street lighting applications

A.2 Bottom mounted LEX-M

When a LEX-M is mounted to the bottom-side of a Luminaire, it is beneficial that the LEX-M
manufacturer knows upfront which field of view is free for its sensor functionality. For example,
the position and orientation of the LEX-M with respect to luminaire pole can be critical. For this
reason, guidelines for this application have been listed in this annex.

The blocked viewing angle of the LEX-M should be less than 60°. This blocked viewing angle
should be located within an angle of 2x55° with perpendicular reference to the street as depicted
in Figure A-2.
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Annex B

Mechanical drawing of the Mechanical-stop-gauge
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Annex C
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Annex D

Mechanical drawing of the Un-mating-torque-gauge
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Annex E

LEX-M baseplate and LEX-R mechanical
interface tests (Informative)

LEX-M baseplate mechanical interface tests

Test of mechanical dimensions

The purpose of this test is to verify the mechanical dimensions of the Luminaire Extension
Module baseplate under test.

E.1.2
This t
(linea

This t
LEX-M
Altern

E.1.2.

This tg¢st shall be conducted at 25 + 5 °C.

E.1.2.

e Mg
Ta

E.2

E.2.1

The p
Receq
E.2.1.
This t
(linea

This t
LEX-R
topog

E.2.1.

This test shall be conducted at 25 + 5 °C.

Test equipment

st should be conducted with measuring equipment allowing a measurement, ac
and angular) equal or better than 0.2 x tolerance.

st may be conducted by optical or tactile measurement techniques but ih this ca

| baseplate under test will need to be sectioned in order to measure Gertain dime
btively, topographic techniques may be used.
( Test conditions

R Test procedure

asure all dimensions listed in Table 6-1, Table 6<2,»Table 6-3, Table 6-4, Table 6
ble 6-6.

LEX-R mechanical interface tests

Test of mechanical dimensions

tacle under test.

( Test equipment
st should be conducted \with measuring equipment allowing a measurement ac
and angular) equal or better than 0.2 x tolerance.

st may be conducted by optical or tactile measurement techniques but in this ca
under test willlneed to be sectioned in order to measure certain dimension. Alterng
aphic techniques may be used.

P Tést conditions

uracy

se the
nsion.

5 and

urpose of this test is to verify thesmechanical dimensions of the Luminaire Extg¢nsion

turacy

5e the
tively,

E.2.1.

¢ Test prnrndurn

e Measure all dimensions listed in Table 8-1 and Table 8-2.
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Annex F

History of Changes

Table F-1 — Changes from Edition 1.1 to Edition 2.0

Location Change
Section 1.3 New references to DiiA documents
Section 3 Added mechanical interface definition of LEX-M base plate
Section 4 New definition of electrical and communication interface
Sectign 6 Added compliance tests for LEX-M base plate
Sectign 9.2 New compliance tests for electrical and communication interface of the LEX-M
Sectign 10 New compliance tests for the Luminaire
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Section 2

Zhaga Interface Specification Book 1

Overview and Common Information

Summary (informative)

Background

The Z4haga Consortium is a global lighting-industry organization that aimsy'te standprdize

companents of LED luminaires, including LED light engines, LED modules, LED.arrays, hdg
electronic control gear (LED drivers) and connectivity fit systems.

Zhagq has created a set of interface specifications, known as Booksi;>Each Book define
or more components of an LED luminaire by means of the mechanieal, photometric, eleq
thermal, and control interfaces of the component to its environment. This makes such pr
interchangeable in the sense that it is easy to replace one prodQuct with another, even

have been made by different manufacturers.

Contgnts

Iders,

s one
trical,
bducts
f they

This Book 1 is a special book, because it does hot define components of LED luminaires.
Insteald, this book gives an overview of the Zhagaterminology as well as common information
to expllain the general aspects of the interfaces'defined by Zhaga. This book also definesg a set

of generic compliance tests, which are used*to verify if a product meets the require
defined in the relevant Zhaga interface specification.

Intended Use

This ook should be read to become familiar with the basic principles of the Zhaga int

ments

erface

specifljcations. In particular, the*other Zhaga interface specifications rely on the information

provided in this book. This inférmation is not duplicated in those other books.
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1 General

1.1 Introduction

The Z

haga Consortium is a global organization that aims to standardize components of LED

luminaires. A LED luminaire is a lighting fixture for general lighting that contains a light source

based

on solid-state technology. Such light sources, including LED Modules and LED Light

Engines, typically consist of one or more LEDs combined with an Electronic Control Gear (LED
driver). Other components of LED luminaires include LED Arrays, Holders, and connectivity fit
systems.

Zhaga has created a set of interface specifications, known as Books, which define the interfaces

betwe

Each
partic
and aq

This B
most 2
the pr
other
which
neces

1.3 (
1.3.1

All prg
as re
interfg
the wq
Zhagg
indica

provides

s requirements and compliance tests, which are applicable across multiple Zhaga books.

ook 1 defines the common concepts that underlie the Zhaga interfage specificatigns. In
bn, this Book 1 specifies general requirements for Zhaga compliant components qf LED

of the other Zhaga interface specifications details the requirements and the tests for
lar types of Zhaga products. These Books are published separately for ease of rgvision
iditional Books will be added as and when a need forthem is recognized.

ook 1 is to provide a set of requirements and compliance tests which are applicgble to
fhaga products and which can be called up as required by the other Books. Accordingly,
bvisions of this Book 1 apply only in the specific contexts defined in the other Bookg. The
Books, in making reference to any of the,sections in this Book 1, specify the ex{ent to
that section is applicable. The other Books may also include additional requirements as
sary.

Lonformance and references
Conformance

visions in the Zhaga interface specifications are mandatory, unless specifically indicated
commended, optional or)informative. Verbal expressions of provisions in the Zhaga
ce specifications follow the rules provided in ISO/IEC Directives, Part 2. For all ¢larity,
rd "shall" indicate$ta requirement that is to be followed strictly in order to conform|to the
interface specifications, and from which no deviation is permitted. The word "should"
es that among several possibilities one is recommended as particularly suitable, without

mentidning or excluding others, or that a certain course of action is preferred but not necegsarily

requir
not pr

ed, or that(in the negative form) a certain possibility or course of action is deprecatged but
bhibited:

1.3.2

Normative references

[ANSI

[CIE 1

C78.377] American National Standard for electric Ilamps -
Specifications for the Chromaticity of Solid State Lighting
Products, ANSI NEMA ANSLG C78.377

3.3] Method of measuring and specifying colour rendering

properties of light sources, CIE 13.3

[IEC TR 61341:2010] Method of measurement of centre beam intensity and beam

angle(s) of reflector lamps

[IEC TR 62732] Three-digit code for designation of colour rendering and

[IES L

correlated colour temperature

M-79-08] IES Approved Method for the Electrical and Photometric
Measurements of Solid-State Lighting Products, IES LM-79-
08
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INIST TN 1297]

[Zhaga-ECG]
[LEDset-Inf]
[LEDset-Pow]

1.3.3 Informative references
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NIST Technical Note 1297; 1994 Edition — Guidelines for
Evaluating and Expressing the Uncertainty of NIST
Measurement Results

Zhaga Interface Specification, Book 13 Separate Electronic
Control Gear

LEDset1 Information Interface Specification, Edition 1.2,
November 2016, available from md-sig.org

LEDset Power Interface Specification, Edition 1.1, November
2016, available from md-sig.org.

[Zhagh LTLA]
1.4 CGommon definitions3
Ambignt Temperature

Authofized Testing Center

Book
Built-ih ECG

Compahtible
Demarcation

Electrpnic Contrel"Gear

Zhaga Logo Trademark License Agreement

Average temperature of the air in the environment whgre
the Luminaire (or Test Fixture) is applied. A _few typical
examples are:

— In case of an outdoor Luminaire or a suspended |ndoor
Luminaire, the Ambient Temperature is the tempegrature
of the air in the vicinity of the Luminaire.

— In case of a recessed Luminaire, the Ambient
Temperature is the temperature of the air in the|room,
below the ceiling and in the vicinity of the Luminaife.

Organization that is)audthorized by the Zhaga consortjum to
perform compliance tests for a specific Book.

A Zhaga interface specification.

A Separate\ Electronic Control Gear that is designed for
mounting:rinside an enclosure, such as provided|by a
Luminaire or a separate box. The use of a Built-in Eleg¢tronic
Control Gear outside a Luminaire without an enclosufe can
result in relevant standards for electrical product safety| being
violated.

Two or more Zhaga products are Compatible |f the
combination can function as intended.

A component Demarcation is the boundary betwegn the
component and its environment.

A unit that is located between the external power and pne or
more LED Modules to provide the LED Module(s) wjith an
appropriate voltage or current. It may consist of one of more
separate components, and may include addjtional
functionality, such as means for dimming, power |factor

External Power

Holder

Independent ECG

correction, ana radio Interrerence suppression.

The electrical power that is supplied to the LED Light Engine.
Typically this is the mains power, but it can also be from
another source like a battery or an application specific power
grid.

A component that maintains the LED Light Engine, the LED
Module or the LED Array in a functional position, and
establishes electrical contact with the LED Light Engine, LED
Module or LED Array.

An ECG consisting of one or more separate elements so
designed that it can be mounted separately outside the
luminaire, with protection according to the marking of the

3 The definitions are possibly further restricted in the other Zhaga books.
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Integrated ECG

Integrated LED Light Engine

—_ 57—

ECG and without any additional enclosure. This may consist
of a Built-in ECG housed in a suitable enclosure which
provides all the necessary protections according to its
marking.

An ECG of a LLE that is accommodated in the same housing
as the LED module(s) of the LLE. This combination is an
Integrated LED Light Engine.

A LED Light Engine that consists of a single housing. This is
the same as a "LED Light Engine with Integrated ECG". Note
that a module, complying with a specific Book that describes
a LLE with Separate ECG but that is directly connected to

Interchangeable

LED Array

LED Light Engine

LED Module

Light Emitting Surface

Lumingire
Luminpire Optics

Measyrement Uncertainty

external power would be an Integrated LLE and thus|would
be out of scope of that Book.

Two Zhaga products are Interchangeable if replacement of
the first product with the second product in a'system results
in comparable photometric and dimming_ properties ¢f that
system.

A light source that is supplied as a_single unit and intended
to be used in combination with a Hoelder. In addition to pne or
more LEDs, their mechanical~support and their electrical
connection, it may contain’,components to improye its
photometric, thermal, mechanical and electrical propgrties,
but it does not include the Electronic Control Gear.

A combination of one")Electronic Control Gear and gne or
more LED Modules’ and means for interconnecting |these
components. A LED Light Engine may consist of multiple
housings.

A light source that is supplied as a single unit. In addition to
one or _more LEDs, their mechanical support and their
electrical connection, it may contain components to improve
its __photometric, thermal, mechanical and elelctrical
praperties, but it does not include the Electronic Gontrol
Gear.

A surface of a LLE, LED Module or LED Array with specific
dimensions, position and orientation through which thg light
is emitted.

A lighting fixture which provides an appropriate environment
for one or more LLEs and possibly other components.

Set of one or more optical elements, which shape the light
output of the LLE, not being part of the LLE itself.

Measurement Uncertainty is the same as "exppnded
uncertainty" as defined in [NIST TN 1297].

Optics Contact Area

Product Data Set

Rated <parameter>

Rated Operating Temperature

Reference Temperature

Physical surface in the LLE or LED Module with a defined
shape and position which allows for a stable and functional
positioning of the Luminaire Optics on the LLE or LED
Module.

The combined data in the product data sheet, product label
and other public documents related to the product.

The value of the <parameter> as listed in the Product Data
Set. Examples: the Rated voltage, the Rated frequency,
etcetera.

Value of the operating temperature (t.ort,) at which the
Rated LLE, LED Module or LED Array values are specified.

The temperature at a specified position on the Thermal
Interface Surface under steady state operating conditions.
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Relative Partial Luminous Flux

Separate ECG

Test Engine

Test Fixture
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The exact coordinates of this position are defined for each

type of LLE or LED Module in the respective Book.

Percentage of the luminous flux that is emitted by a light
source into the rotationally symmetric solid angle bounded by

two polar angles (see also section 4.4).

An ECG of an LLE that is accommodated in a housing
separate from the LED module(s) of the LLE.

that is

A device that is used to define and measure properties of a

Luminaire.

A device that is used to define and measure properties of a

Therm

Therm

Zhag9g
Zhag9g

1.5 (
ATC
CCT
CRI
DUT
ECG
LED
LES
LLE
NA
OCA
PETF
PCB
PDS

al Interface Material

al Interface Surface

Consumer Product.

Professional Product

fommon acronyms

not applicable

device-under-test

light emitting diode

LED Light Engine, a LED NModule or a LED Array.

Material at the Thermal Interface Surface whigh|ha
purpose to improve the heat transfer from the -LLE
Module or LED Array to the heat sink of the Luminaire

The surface of the LLE, LED Module, LED\Array or Th
Test Engine that makes physical contaGtywith the surf
the heat sink of the Luminaire.

A Zhaga Consumer Product is itended to be applig
replaced by consumers.

A Zhaga Professional Produetvis intended to be applie
Luminaire maker.

Authorized Testing Center
correlated color temperature

color rendering index

Electronic Control Gear

Light Emitting Surface
LED Light Engine

RMS

Optics Contact Area

Photemeétric & electrical Test Fixture
printed circuit board

Product Data Set

root mean square

s the
LED

ermal
ace of

d and

d by a

TIM
TIS
TPTF
TTE
TUTF

Thermal Interface Material
Thermal Interface Surface
thermal power Test Fixture
thermal Test Engine

thermal uniformity Test Fixture

1.6 Common symbols

Pel

Pel,mod
Pvis

Py,

Electrical power consumed by the LLE (unit: W).
Electrical power consumed by the LED Array or LED Module (unit: W).

Radiant flux of the LLE, LED module or LED Array in the wavelength range from

380 nm up to 780 nm (unit: W).

Thermal power generated in the LLE, LED Module or LED Array (unit: W).
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Pih rear Thermal power that is drained from the LLE, LED Module or LED Array through
the Thermal Interface Surface (unit: W).

Pih front Thermal power that is drained from the LLE, LED Module or LED Array by
convection and IR radiation (unit: W).

Rin Thermal resistance from the Thermal Interface Surface to the environment (unit:
K/IW).

Rip, max Value of the thermal resistance from the Thermal Interface Surface to the
environment for which holds: t; = t; 4q (unit: K/W).

Rsp (i, )) Thermal spreading resistance between measurement points i and j (unit: K/W).

R&™ Vaximum thermat spreading resistance (unitr K7vW):

SPD(A Spectral Power Distribution (unit: W/nm). SPD (1) corresponds to what issexpressed
as "total spectral radiant flux" in [IES LM-79-08].

ts Ambient Temperature (unit: °C).

tp The temperature at a specified point on the LLE, LED Module'or LED Array|under
steady state operating conditions (unit: °C). The exact position of this
measurement point is defined for each product in its PDS:

t, The temperature at a specified point on the Thermaldnterface Surface of th¢ LLE,
LED Module or LED Array under steady state opefating conditions (unit: °G). The
exact coordinates of this position are defined for‘€ach type of LLE, LED Module
or LED Array in the respective Book.

tr max Rated Operating Temperature (unit: °*C)*(Used in earlier editions of the
specifications; replaced by ¢, ateq)-

tr rated Rated Operating Temperature relatéd.to ¢, (unit: °C) .

tp rated Rated Operating Temperature rgfated to t, (unit: °C) .

1.7 GCommon conventions

1.7.1 | Cross references

Unles$ indicated otherwise, cross references to sections in either this document or documents

listed |in section 1.3, refer to the,;referenced section as well as the sub sections confained

therein.

1.7.2 | Informative text

With the exception of-sections that are marked as informative, informative text is set in ifalics.

1.7.3 | Terms in-capitals

All terms starting with a capital are defined in section 1.4.

1.7.4 | Units of physical quantities

Physir al quanfifine are nyprneend inunits of the International defnm of Units

1.7.5

Decimal separator

The decimal separator is a comma (",").

2 Overview of Zhaga (informative)

2.1

About Zhaga

Zhaga has created a set of interface specifications, known as Books, which define the interfaces
between a LED Luminaire component and its environment. Examples of LED Luminaire
components are LED Light Engines, LED Modules, LED Arrays, Holders, Electronic Control
Gears (LED drivers) and connectivity fit systems. The Zhaga Consortium aims to facilitate easy
exchange of components in a LED Luminaire. Replacement may be attractive because of
superior characteristics of the new component featuring new technology or for second source
choices for optimizing the logistic process or simply to be open for more cost effective
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alternatives. Another important use case is the replacement of a component by another one
with (photometric) properties that better fit a new application. The replacement of components
is facilitated by defining the following interfaces between the component and its environment:

e mechanical interface

° ph

otometric interface

e electrical interface

e thermal interface

e cCO
Apart

ntrol interface

rom-definitions of the interfaces listed above each 7hagn book also defines rnquirn ents

for thg information in the Product Data Set (section 2.4).

A Zha
Produ

ja interface specification defines either a Zhaga Professional Product or Zhaga Con

Zhagq Consumer Product is intended to be applied and replaced by consumers:

sumer

ct. A Zhaga Professional Product is intended to be applied by a Luminaire~maker while a

The Z4haga interface specifications do not define safety requirements‘{electrical, thermal
etcetgra) of Zhaga products. There may be a recommendation to specify in the Produc
Set of|/the LLE, LED Module or LED Array the implemented electrical insulation.

Note that a LED Luminaire component which is defined in a Book may be categorized

Book,

for example in categories having different dimensiéns, different external pow

differgnt Optics Contact Areas.

2.2 Zhaga building blocks and interfaces

In thig section, the definitions of Zhaga building_blocks are elaborated. Each Book d
interfgces between a LED Luminaire component and its environment (see section 2.1).

In the

context of the Zhaga interface specifications, a Luminaire is a lighting fixture

I Data

n that
Brs or

lefines

which

provides an appropriate environment for-one or more LED Light Engines and possibly| other
compagnents (see Figure 2-1 and Figure 2-2). A Luminaire typically (but not necessa
compriised of a heat sink to carry away the heat generated in the LLE(s), optical devi

resha

connegtivity fit system to attach.an extension module to the Luminaire and means to atta

ily) is
ces to

pbe the light beam of the<LLE(s), means to supply electrical power to the L[LE(s),

ch the

Luminfire to a wall, ceiling, stand, etcetera.
Connetgtivity fit system
Nension module External Power
b I
Luminaire
ECG LED ECG LED ECG LED
Module Module Module

Figure 2-1 — Schematic overview of a Luminaire and one
or more non-integrated LED Light Engines

IEC
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Connectivity fit system

xtension module External Power
| — ]
Luminaire
Integrated Integrated Integrated
LLE LLE LLE

IEC

Figure 2-2 — Schematic overview of a Luminaire and
one or more integrated LED Light Engines

A LED Light Engine is defined as a combination of one Electronic Contrgl.Gear and one of more
LED Modules (see Figure 2-3 and Figure 2-4).

A LEQ Module is defined as a light source that is supplied as a sihgle unit. In addition to pne or
more LEDs, their mechanical support and their electrical connection, it may contain compgonents
to improve its optical, thermal, mechanical and electrical properties, but it does not inclufde the

Electrpnic Control Gear.

The E|ectronic Control Gear is defined as a unit that iSdocated between the External Powgr and
one ol more LED Modules to provide the LED Module(s) with an appropriate voltage or ciirrent.
It may| consist of one or more separate components, and may include additional functionality,
such as means for dimming, power factor corregtion, and radio interference suppression

The LED Module(s) and the Electronic Conttol Gear can be in one housing as depicted in Figure
2-3. Such a system is denoted as a LED-Light Engine with Integrated ECG, or alternativiely as

an Intgegrated LED Light Engine.

LED-Light Engine

LED Module

ExternakPower | ECG % LED Module

() : Functional unit

: Physical unit
IEC

AN >3 —Scf . . o B-HrahtBad rhrt FFee

Alternatively, the LED Light Engine consists of an Electronic Control Gear and one or more LED
Modules in separate housings as depicted in Figure 2-4. Such a system is denoted as a LED
Light Engine with Separate ECG.
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LED Light Engine o

External Power

LED Module

ECG LED Module

|:| : Physical unit

IEC

Figure 2-4 — Schematic overview of a LED Light Engine with Separate ECG

2.3 Compatibility and Interchangeability

The Zhaga Consortium aims to define LED Luminaire components which arexInterchangeable
in the|sense that LED Luminaire components, possibly designed by different manufacfurers,
can bg¢ interchanged without complications. Practically speaking this means that a professional
lighting expert can replace one component by another one while maintaining essentially the
same |functionality. The Zhaga defines two concepts which are<relevant in this cgontext:
Comphtibility and Interchangeability:

e Two Zhaga products are Compatible if the combination e¢an function as intended.

e Two or more Zhaga products are Interchangeable if replacement of the first product wjth the
sepond product in a system results in comparable photometric and dimming properiies of
that system.

Note [that to ensure Interchangeability, the “Luminaire also should be designgdd for
Interchangeability. As an example, the Luminaire Optics should incorporate diffusing elements
to accpunt for different granularity of light emission by different LLEs or different LED Modules.

2.4 PRroduct Data Set

The Pfoduct Data Set is defined as‘the combined data in the product data sheet, product label
and other public documents related:to the product. The requirements with respect to the Pfoduct
Data $et of a Zhaga product are.defined in the applicable Book. These requirements guafantee
that the Product Data Sets of Zhaga products contain the information which

1) enpbles a check on"Compatibility and
2) enpbles a prediction of the (photometric) properties of a combination of Zhaga produfts.
2.5 (Compliance testing

As anlexampte-one manufacturer brings to the market a Zhaga certified product A while apother
manufacturer brings to the market a Zhaga certified product B. At a later point in time, a
profegsional lighting expert may combine product A and product B in a Luminaire (prodl.lct C)

for a gpesific-apphecation-

One of the challenging issues is that the characteristics of the product A-B-C combination in
terms of performance and lifetime depend on the characteristics of all three products and on
how these three sets of characteristics match. In order to effectively cope with this situation,
Zhaga has defined procedures with tests to be conducted by manufacturers and Authorized
Testing Centers and checks to be conducted by the one who intends to use these products.
The checks are described in section 2.6 while the test related procedures are described in
sections 2.5.1 and 2.5.2.

2.5.1 Certification
Before market introduction of a Zhaga product, the following procedure is conducted. See also
Figure 2-5.

e Next to measurements and tests that may be required for internal purposes and regulations,
the manufacturer of a Zhaga product performs all measurements that are needed to
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generate the Product Data Set that is required by the Zhaga interface specification. The
measurements are performed as defined in the Zhaga interface specification. The outcome
of these tests is laid out in the Product Data Set that is provided with the product.

e The manufacturer sends the product with associated Product Data Set to an Authorized
Testing Center. The ATC performs all compliance tests that are listed in the corresponding
Zhaga book and returns a test report and a test report summary to the manufacturer.

e The manufacturer sends the test report summary to the Zhaga Logo License Administrator.
If the test report summary indicates that the product has passed all tests, the Zhaga Logo

— 63 -

License Administrator certifies the product.

‘Manufacturer

/" Product Data\\

Product " Set )

Authorized Testing Center
A 4

‘Manufacturer O |

Perform compliance tests

[

_ v .
‘/ Test report and \\
\__ summary J

N

[ Testsummary )
X

, /

v

Zhaga Logo License Administrator

\\
~
.
A

Certified
product

Verified I
N Product Data Set J

2.5.2 | Market surveillance

IEC

Eigure 2-5 — Overview of test and certification of Zhaga products

After market introduction of a Zhaga product, a market surveillance procedure may be initiated
to check for the compliance of the product. For details on the market surveillance procedure

and consequences of non-compliance see [Zhaga LTLA].

2.6 Compatibility check

Using the Product Data Set of the Zhaga certified products, the Luminaire maker or, for some
LLEs the end-user, can check whether two or more Zhaga products are Compatible.
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Certified |/ Product Data / Product Data \ Certified

product A K Set /) ‘\\7 Set J product B

Luminaire maker

Compatibility check

/ \

Match No match

IEC
Figure 2-6 — Compatibility check

2.7 Zhaga product certification

The Zhaga Consortium prohibits use of its trademark on products and on product documentation
withoyt a trademark license. Members can obtain a conditional trademark license by sjgning
the sg-called Zhaga Logo Trademark License Agreement [LTLA]. This ‘agreement licenses the
Zhagq Logo for use on products that have certified.

3 Mechanical interface

3.1 Drawing principles

Unles$ indicated otherwise, the characteristics of the)‘mechanical interface are specified
accordling to the following principles:

e Thle dimensions are in millimeters.

e Thle minimum and maximum values provided in tables that accompany the drgwings
represent absolute limits, without any implied tolerance (neither positive, nor negativg).

e Typical values as well as values between parentheses are informative.
3.2 echanical interface between-Separate ECG and Luminaire

The mechanical interface betweén'the Separate ECG and the Luminaire is defined in [4haga-
ECG].

3.3 Thermal expansion

The mechanical dimgnsions are verified at a temperature in the range 25 + 5°C. This|is the
tempefrature at which" a LED Luminaire component is typically mounted in a Lumjnaire.
Manuflacturers should take all necessary measures to ensure that thermal expansfon or
contrgction is@ccommodated for the complete operating temperature range.

array, an LLE or an ECG has been deflned by means of a so- caIIed Demarcatlon model. In this
section the principle of the Demarcation model will be elaborated by means of an example.

IEC

Figure 3-1 — Example of a Demarcation Model (2-dimensional)
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A demarcation model defines a 3-dimensional space. The product shall fit in this space and at
the same time the environment of the product (generally the luminaire) shall not intrude this
space.

Figure 3-1 shows a Demarcation model. For simplicity, this is a 2-dimensional model rather
than a 3-dimensional model but the principle is exactly the same. The green area is the keep-
in zone for the product and the keep-out zone for the product’s environment. It shows that the
product can have any shape as long as it does not cross the outline and it does not cross the
boundaries of the screw holes. It also shows that the Luminaire, including screws can have any
shape as long as it does not cross the outline and it does not cross the boundaries of the screw
holes.

Figure SNOWS an example OoT a produc at Is compliant wi e demarcation mo

_ Qq/

Figure 3-2 — Example of a product which is compliant \@: the Demarcation Model

Figurg 3-3 and Figure 3-4 show two examples of pr@@ts that do not comply with the
Demarcation model.

Figufre 3-3 — Example of a r\sguct which is not compliant with the Demarcation Model

( ) IEC

Figum&;Examl&nLa.nmﬂuﬂM&h.is.nﬂ.mmpﬂaﬂﬂth&QemamaﬂmModel

Guidelines for measuring compliance with the Demarcation model are provided in Annex B.

4 Photometric interface

4.1 Light Emitting Surface

A Light Emitting Surface (LES) is a surface associated to a LED Light Engine or a LED
Module/LED Array with specific dimensions, position and orientation through which the light is
emitted and that has the following characteristics:

o All substantial light generated by the LED Light Engine or the LED Module/LED Array is
emitted through this surface.

e The center of the Light Emitting Surface coincides with the reference point of the luminous
intensity distribution (See Figure 4-1).
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e The LES is generally described by simple a geometrical shape, for example a circle or a
rectangle. It has a physical boundary or is a virtual surface in the surrounding area of the
LLE or the LED Module/LED Array.

(Informative)

For each type of LLE or LED Module/LED Array the definition of the LES may be further
restricted in the respective Book according to the following principles:

e When seen along the axis perpendicular to the LES, all parts of the light emitting area (LEDs,
diffuse cover and/or mixing chamber) are covered by the LES.

e The position of the LES is chosen in a way, that all light emitting parts are behind the LES,
wHen seen along the axis perpendicular to the LES.

e Ingide a circular shaped LES, the LEDs may be placed in any arrangement, forcexanple in
a Nectangular arrangement.

e A ¢tlear dome or cover above one or more LEDs is allowed to exceed the I'ES height,
Examples LES definitions:

e The LES is the domed cover of a multichip, phosphor covered +LE or LED Module/LED
Artay.

e The LES is a circle or a rectangle which is large enough to’encompass all silicone omes
of packaged LEDs in the LLE or LED Module/LED Array completely.

e In|case the LEDs are encircled by the nearly vertical walls of a light guiding, mixing or
diffusing element, the LES is described by the opening of this element.

e Inlthe case of a diffuse cover covering the LEDs, the LES is described by the light emitting
arg¢a of the diffuse cover.

For egch type of LLE, LED Module or LED Array the requirements for the LES are defiped in
the regpective Book.

4.1.1 | LES categories
The Zphaga interface specifications déefine circular LES categories as listed in Table 4-1.

Table 4-1=-Definition of circular LES categories

LES category designation Minimum LES diameter? Maximum LES diametef

LES6.3 4,5 6,3

LES9 6,3 9,0
LES43.5 9,0 13,5

LES19 13,5 19,0

LES23 19,0 23,0

LES30 23.0 30.0

LES40 30,0 40,0

4.2 Operating conditions for measuring photometric parameters

In general, the characteristics of the light generated by a LED Light Engine, a LED Module or a
LED Array depend on the operating conditions. This section defines the operating conditions
that shall be applied when measuring the photometric parameters defined in this chapter.

In case the device-under-test is a LED Module or a LED Array the operating conditions for
photometric tests shall be as follows:

4 The range of LES diameter values for a specific LES category is excluding the lower bound and including the
upper bound. For example, a LES with a diameter of 9,0 mm shall have a designation LES9.


https://iecnorm.com/api/?name=fe8e3ebfe7649848fdecc3610cfabdb8

IEC PAS 63421:2022 © |IEC 2022 - 67 -

tests ghall be as follows:

The LED Module/LED Array shall be mounted in Test Fixture PETF according to the
manufacturer’s mounting instructions.

The LED Module/LED Array shall be connected to a power source according to the
manufacturer’s instructions. The input current and voltage shall be within 0,2% of the Rated
values.

The ambient temperature shall be stable within the range 25 + 1 °C.

The heat sink of the test fixture shall maintain the temperature ¢ or t, within the range
trrated T 1°C OF t, rateq £ 1 °C respectively.

The photometric output of the LED Module/LED Array shall not be affected in any way by
obj i i i xterior

e the device-under-test is a LED Light Engine the operating conditions for-photometric

Thie LLE or LED Module(s) in case of an LLE with Separate ECG shall he*mounted ip Test
Fixture(s) according to the manufacturer’s mounting instructions.

Thie frequency of the External Power of the LLE shall be within 0;,2% of the Rated [value.
Dgpending on the Rated voltage range of the LLE, the LLE sh@ll'be tested at one pr two
values of the test voltage as indicated in Table 4-2.

Table 4-2 — Test voltages for different Rated input.voltages of the LLE

Rated voltage Test voltage(s)
100...127 120 VAC
200...254 230 VAC
250...288 277 VAC
100...288 120 & 277 VAC

Thl: ambient temperature shall bestable within the range 25 + 1 °C.

Thie heat sink(s) of the test fixture(s) shall maintain the temperature t, or ¢, within the|range
trrhted T 1°C OF t, rateq £ 1 9€ t€SpPECtively.

Thie photometric output of the LLE shall not be affected in any way by objects (reflgctors,
glgdss or plastic windows, heat sink features, etcetera) that are exterior to the LLE anpd the
Telst Fixture(s).

In [case of an tLE with Separate ECG, the ECG should be mounted at a distance frgm the

ted to

or de-

rating settings), these settings shall be according to the manufacturer’s instructions.

In case of an LLE with Separate ECG and more than one LED Module, photometric
properties shall be measured on one LED Module, while the other LED Modules are also
operated according to the manufacturer’s instructions to enable equal photometric output.
If no instructions are provided, the other LED Modules shall be operated in environmental
conditions equal to the conditions of the LED-Module-under-test. The measurement setup
should be such that the light output of the other LED Modules has no effect on the
measurement result.

4.3 Luminous flux

In the operating conditions as defined in the corresponding book, the LLE, LED Module or LED
Array shall produce a luminous flux equal to the Rated luminous flux specified in the PDS. In
case of an LLE with multiple LED Modules, luminous flux is defined per LED Module.
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4.4 Luminous intensity distribution

For each type of LLE, LED Module or LED Array, the required luminous intensity distribution
may be defined in the respective Book. In case of a LLE with multiple LED Modules, the
luminous intensity distribution is defined per LED Module.

The luminous intensity distribution may be defined in terms of Relative Partial Luminous Fluxes.
The Relative Partial Luminous Flux is the percentage of the total luminous flux emitted into the
rotationally symmetric solid angle bounded by the polar angles y, and vy,, as shown in Figure

4-1.

LED Light Engine,
LED Module or
LED Array

Light Emitting Surface

Reference poinf

IEC

Figure 4-1 — Rotationally symmetric solidhangle bounded by the polar angles y; and vy,
which is used to define the Relative Partial Luminous Flux

4.4.1 | Beam angle and beam angle-categories

The bpam angle shall be defined\as in [IEC TR 61341:2010] and the beam angle categories
shall e defined as in Table 4-3:

Table 4-3 — Definition of beam angle categories

Beam angle Minimum beam Maximum
category angle beam angle

(°) (°)

6 3 9

12 9 15
17,5 15 21
25 21 29

35 29 41

55 41 70
90 70 110
120 110 150

4.5 Luminance uniformity

For each type of LLE, LED Module or LED Array, the required luminance characteristics may
be defined in the respective Book. In case of a LLE with multiple LED Modules, luminance
characteristics are defined per LED Module.
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4.6 Correlated color temperature (CCT)

The CCT category of an LLE, LED Module or LED Array shall comply with the provisions of
[ANSI C78.377], with the exception that the target color points may be chosen freely within the
quadrangles defined therein. Only the nominal CCT categories as specified in [ANSI C78.377]
shall be used. The value, in combination with the CRI value shall be expressed using the three-
digit code as defined in [IEC TR 62732]. In case of an LLE with multiple LED Modules, CCT is
defined per LED Module.

4.7 Color rendering index (CRI)

The CRI value of the LLE, LED Module or LED Array is defined in [CIE 13.3]. The value, in
combination with the CTT value shall be expressed using the three-digit code as defined in
[IEC TR ©2732]. Tn case of an LLE with multiple CED Modules, CRT1s defined per LED Mpdule.

4.8 Luminaire Optics (informative)

The Luminaire Optics (e.g. reflectors, refractors or diffusers) are not defined.in the Zhaga
interfgce specifications. It is recommended to design Luminaire Optics in sughla way, that the
nominal parameter values of the LES and luminous intensity distributionresult in the desired
photometric characteristics of the LLE-Luminaire Optics combination..Dué to the compound
naturg of many LED Module solutions, it is expected that Luminaire Opties designed for Zhaga
complfant LLEs takes into account the structure of LED clusters, e.g.,) by using frosted suffaces
or facetted structures to achieve comparable light output with all(kinds of module technglogies
enablgd by the Zhaga interface specifications. The luminance uniformity of the LED Module can
provide information on the measures that need to be taken to achieve proper light distybuted
with Luminaire Optics. The larger the uniformity the moressimple the measures are that neped to
be taKken for a proper light distribution.

5 Electrical interface

5.1 Hlectrical insulation (informative)

Interngtional and national regulations require”that products on the market must be comppliant
with pyoduct safety standards (for example*UL standards in the USA, EN standards in Hurope
and JIS-Standard and PSE-Law in Japan) and individual manufacturers are responsible for this.

The electrical insulation of a complete LLE-Luminaire system is a safety item and depends on
the electrical insulation implemented in the components and in the Luminaire. Like all| other
safety| requirements, electrical insulation is explicitly out of scope of the Zhaga interface
speciffcations and it is thewsole responsibility of the manufacturer that brings the product|to the
market.

6 Th
6.1

One of the most challenging issues in LED lighting is related to the temperature of the LHD. On
the one hand this component is made of a semiconductor material and therefore it is sensitive
to opgrating temperature, both in terms of performance and lifetime. On the other hand the
operati i i i e LED
Module but also by the design of the Luminaire. Manufacturers of Zhaga LLEs or LED Modules
have no knowledge in which Luminaire the LLE or LED Module will be used. In order to
effectively cope with this situation, a model of LLE-Luminaire or LED Module-Luminaire
combination with respect to thermal behavior is defined in this section. This thermal interface
model allows prediction of the operating temperature t, or t, of a specific LLE — Luminaire
combination or LED Module — Luminaire combination.

rmal interface

ackground-information (informative)

In section 6.2, the generic thermal interface model is defined whereas a simplified model is
defined in section 6.3. The simplified model is applicable when a Luminaire maker applies a
LLE or LED Module in a Luminaire.
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6.2 Generic thermal interface model

6.2.1

General case

In the thermal interface model, the light generating (and heat generating) component can be
any one of the following devices:

1) A LLE with Integrated ECG. In this case the thermal interface is defined as the contact

Su

rface of the LLE and the Luminaire.

2) A LED Module. In this case the thermal interface is defined as the contact surface of the
LED Module and the Luminaire.

ECG does not influence the thermal behavior of the Luminaire — LLE combinationAS

Se

Figure
the Ly

brmal interface with the Luminaire.

Thermal Interface Surface

b

N .
P 0r Py mod $ ULE @ Thermal Interface Material

A4

A’\QLED Module
xO

vis Pih front e

Rigure 6-1 — Thermal model of a LLE — Luminaire or
a LED Module — Luminaire combination

6-1 illustrates the model of the thermal interface between the LLE or LED Modu
minaire» The LLE or LED Module consumes an amount of electrical power P, and

ction 6.1.12). In case of an LLE with multiple LED Modules, each LED Modul€ has its

e and
Pel,mod

respedctively. This power is converted into visible light and heat:
EQ 6'1: Pel=Pvis+Pth or
EQ 6‘2: Pel,mod = PViS + Pth

Here, P, is defined as the radiant flux in the visible light spectrum (380 nm< A < 780 nm)>.

5

IR radiation is not included in P, and it is assumed that radiation in the range A < 380 nm is negligible.
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v Pth, front

/\ Pth, rear
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Figure 6-2 — Power conversion
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EQ. 6

of the thermal power Py, is drained by convection and infra-red radiation. The sum
bl power drained by convection and IR radiation is denoted by Pth,fmnﬁ. Typia

ntial part of the thermal power will be drained through the Thermal Interface Surf|
at sink of the Luminaire’. This portion is denoted by Py, rcar-

3: Pth = Pth,rear + Pth,front

hermal Interface Surface is defined as the surface of the LLE{Or'LED Module that

al contact with the surface of the heat sink of the Luminaire(The temperature t, is d
temperature at a specified position on the Thermal Interface Surface under steady
ing conditions®. The exact position of this temperaturé point is defined for each t
r LED Module in the respective Book.

haga defines the Rated Operating Temperatur® (t;,.x) and the value of t. . Sh
hat if t, = t,max, @ sample of the LLE or LED Module at zero burning hours

cations of the Zhaga interface specifications.

cference Temperature t, depends on:the Ambient Temperature (t,), the thermal resig
heat sink of the Luminaire (Ry,).@nd the thermal power that is transferred throu

4. tr=1t;+ Ry - Pth,rear

rformance equal _te.or better than the Rated values, the LLE or LED Module sho
ed under the condition

F = Trmax or

. tr,max_ta
5: Rth < Rth,max with Rth,max -
P th,rear

of the

ally a
ace to

akes
fined
state
ype of

all be
shows
e test

stance
gh the

al Interface Surface (Py ear)- Using a simple 1-dimensional model, the following relation
is obtained:

uld be

6.2.2

FestFixttre—TPTF
rrir

The relation between the thermal power drained by convection and IR radiation (Py, #ont) ON the
one hand and the thermal power drained via the heat sink (P, o) On the other hand depends
on the geometry of the LLE-Luminaire system or the LED Module—-Luminaire system. For each
type of LLE or LED Module a Test Fixture TPTF may be defined in the respective Book. This
Test Fixture TPTF shall be used to measure Py, -

Py eone 1S defined to be the thermal power that is drained by convection and IR radiation to the environment and

not

re-absorbed by the LLE, the LED Module or the heat sink.

7 Heat transfer via conduction through other parts of the system is assumed to be negligible.

8 “ste

ady state” is defined in section A.1.3.5.
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6.2.3 Rated Operating Temperature and safety (informative)

The Rated Operating Temperature (t,qieqa) OF (tpratea) iS Used to define the conditions for the
measurement of the temperature dependent parameters of the LED Light Engine or LED
Module. In practical applications the Reference Temperature may be higher or lower than the
Rated Operating Temperature. Also, the Rated Operating Temperature is not the absolute
maximum temperature related to safety.

In order to comply with safety regulations, the LLE manufacturer has to make sure that the LLE
or LED Module operates safely under normal operating conditions. However, this is not
mandated by Zhaga and will not be verified by the ATC. In typical products, the maximum
temperature related to safety will be considerably higher than the Rated Operating Temperature
(tr ratefi—OFtprarea)—HRHS-admum-tompeorature—related-to-safety—may-be-tisted+nthe—-Product
Data bet of the LLE or the LED Module/LED Array. Alternatively the LLE or LED Module/LED
Array |manufacturer may specify the maximum thermal resistance related to safety n the

Produrt Data Set.

6.2.4 | Thermal overload protection (Informative)

The tgmperature t. or t, in a specific LLE-Luminaire or LED Module-Ltiinaire combination
depends on many characteristics of the LLE or the LED Module, the Luniinaire and the moynting
(for example the TIM and the contact pressure). Zhaga does not miandate a protection|in the
LLE of LED Module that guarantees the temperature t, or t, notto exceed an upper limit (for
example by reducing power or shut down).

6.2.5 | Ambient Temperature

As indicated in EQ. 6-5, the maximum thermal resistance of the LLE or LED Module (R max)
depends on the Ambient Temperature. With increasing’Ambient Temperature Ry, o decrgases.
This efffect can be significant and shall be taken into"account in the thermal compatibility |check
(section 6.2.7).

The LLE or LED Module manufacturer may list values of Ry, max fOr several values of the Ambient
Température. For each type of LLE or LED)Module, Product Data Set requirements with réspect
to Ry hax are defined in the respective"Book. In case the Ambient Temperature is not ligted in
the Prpduct Data Set, a value of 25*°€ shall be used.

For each type of LLE or LED_ Module it is defined in the respective Book whether the Ambient
Temperature shall be listed on-the Luminaire Product Data Set or not.

In casfe the Ambient Temperature is listed in the Product Data Set of the Luminaire this|value
shall e used in the thermal compatibility check (section 6.2.7) to determine the corresponding
Rinmay Of the LLE orthe LED Module.

In cage the Ambient Temperature is not listed in the Product Data Set of the Luminalire an
indepg¢ndent;judgment of the Ambient Temperature shall be made and this value shall bg used
in the|thermal compatibility check (section 6.2.7) to determine the corresponding Ry, max|of the
LLE of LED Module.

6.2.6 Luminaires with multiple LLEs or multiple LED Modules

Within Zhaga, a Luminaire is a lighting fixture which provides an appropriate environment for
one or more LED Light Engines. Each LED Light Engine is a combination of one Electronic
Control Gear and one or more LED Modules. In this section two cases for Luminaires with
multiple LLEs or Multiple LED Modules are described.

6.2.6.1 Separate heat sinks

In case a Luminaire contains more than one LLE or more than one LED Module and these LLEs
or LED Modules are mounted on separate heat sinks, it is assumed that the LLEs or LED
Modules do not influence each other from a thermal point of view. The general model described
in section 6.2.1 can be applied to each LLE or LED Module individually.
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6.2.6.2 One heat sink

In case a Luminaire contains more than one LLE or more than one LED Module and these LLEs
or LED Modules are mounted on a single heat sink, all LLEs or LED Modules shall be identical®.

For su

ch systems, the thermal resistance of the Luminaire is defined as:
MAX (tq;)—t
EQ. 6-6: Ry = MAX (tri)~ta
Pth,rear

with ¢,

; :temperature t, of a LLEi or LED Module;i

Py rear - Thermal power per LLE or LED Module

6.2.7

In gen
Therm
valuegq

In order to determine whether a particular LLE or LED Module is thermally-compatible 10
partic%lar Luminaire, it should be verified that the applicable thermal resistance Ry, specified in

the P

resistance Ry, m.x specified in the Product Data Set of the LLE jor LED Module. Her
appliceble thermal resistance can be linearly approximatéd from thermal resisf

correy
power
actual

Thermal compatibility check

eral, the thermal resistance of a heat sink depends on the thermal power applied
al Interface Surface (Py, o). FOr that reason several values of Py, .., andrcorrespd
of Ry, are listed on the Product Data Set of the Luminaire.

duct Data Set of the Luminaire is less than or equal to the applicable maximum th

ponding to thermal powers above and below the actual LLE or LED Module tH
. In cases of doubt or incomplete data, the thermal’resistance of a power lower th
LLE or LED Module power shall be chosen fof ‘evaluation. The applicable ma

to the
nding

with a

ermal
e, the
ances
ermal
an the
imum

thermal resistance Ry, max IS the maximum thermal resistance that corresponds with the Ambient

Tempegrature.

As arn

example (Informative), consider the.information listed in the Product Data S

ets of

particlilar LLEs and Luminaires:

Data sgheet of LLE #1 Data sheet of LLE #2

tr,max (OC) 65 tr,max (OC) 80

Pth,rear (W) 18 Pth,rear (W) 35

ta (°C 30 40 50 ta (°C) 30 40 50
Rin,max (K/W) 19 14 0.8 Rinmax  (K/W) 1.4 1.1 0.9
Data sheet of Luminaire#1 Data sheet of Luminaire #2

Max. ta (°C) 30 Max. ta (°C) 40

Rinat Pen resr =10 W (K/W) 1.8 Rihat Pip rear =10 W (K/W) 0.9

Rinat Pavesr =20 W (K/W) 1.6 Rihat Pip rear =20 W (K/W) 0.8

Rihat Piprear =30 W (K/W) 1.5 Rihat Pip rear =30 W (K/W) 0.7

Rinhat Peprear =40 W (K/W) 1.4 Rinat Piprear =40 W (K/W) 0.6

From these numbers it can be concluded that

9 In case a Luminaire contains more than one LLE or more than one LED Module/LED Array and these LLEs or
LED Modules/LED Arrays are mounted on the same heat sink the temperature t, of each LLE or LED Module/LED
Array depends on the characteristics of all LLEs or LED Modules/LED Arrays and on the geometry of the system.
In general this will result in a complex dependency matrix that cannot be translated into a simple model
characterized by one thermal resistance (Ry,). For that reason the model has been restricted to Luminaires with
identical LLEs or LED Modules/LED Arrays. In later editions of the document the model may be expanded to
other configurations.

10 “thermally compatible” means that the LLE-Luminaire or LED Module/LED Array-Luminaire combination will

ope

rate at t, < &, pax-
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e LLE #1 is thermally compatible with Luminaire #1 as R, at Py, c., = 10 W (1,8 K/W) is less

than R, may at 30 °C (1,9 K/W).

e LLE #1 is thermally compatible with Luminaire #2 as Ry, at Py, ., = 10 W (0,9 K/W) is less

than R, max at 40 °C (1,4 K/W).

e LLE #2 is not thermally compatible with Luminaire #1 as Ry, at Py, e,r = 30 W (1,56 K/W) is

more than Ry ., at 30 °C (1,4 K/W).

e LLE #2 is thermally compatible with Luminaire #2 as R, at Py, e., = 30 W (0,7 K/W) is less

than R, ma.. @t 40 °C (1,1 K/IW).
6.2.8 Thermal uniformity

The thermal interface model defined in section 6.2.1 is a one-dimensional model. Implicifly it is

assumed that the temperature across the Thermal Interface Surface is independent

f the

positign. In typical applications this is not exactly the case. When replacing the“LED| Light

Enging or LED Module by a Thermal Test Engine, the thermal interface model can only b
to preflict the temperature ¢, if the temperature non-uniformity of the LED Light/Engine d

e the construction of the heat sink of the Luminaire.
The non-uniformity of the temperature distribution across the Thermal Interface Surf

used
r LED
rature

ace is

expregsed in a set of thermal spreading resistance values. Here, the thermal sprgading

resistance between two measurement points i and j is defined as:

.. ti—t;
EQ. 617: Rsp(i,)) = Py oo

Here ¢ and ¢; are the temperatures at the measurement points i and j located on the TH
Interfdce Surface. For each type of LLE-or LED Module/LED Array the positions of
measyrement points may be defined in the respective Book.

The parameter R{™ is defined as the'maximum value of all spreading resistance values!
EQ. 618: Rp™ = MAX(Rs£(i;7))

The Zhaga interface speeification may restrict the thermal non-uniformity in the case of
or LED Module being-operated in a Test Fixture TUTF. For each type of LLE or LED M
the Test Fixture TUTE and the requirements for thermal uniformity in this test case m
defingd in the respective Book.

6.2.9 | Thermal'Interface Material
In order to.guarantee good thermal contact between the LLE or LED Module/LED Array a

ermal
these

a LLE
odule
ay be

nd the

heat gqink,7a Thermal Interface Material (TIM) is typically applied to this interface. The

TIM is

defined To be part of the LLE or LED Module/LED Array and the Thermal Inierface suriac
the interface of the Luminaire and the TIM as depicted in Figure 6-3.

e is at
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