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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of which it shall be published as another type of normative document, or shall be withdrawn.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 20 Edition 1.0 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 20 Edition 1.0 — Smart interface between indoor luminaires
and sensing/communication modules.

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

).

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

7

Zhagq Book 1 is essential to the interpretation of Zhaga Book 20 (and other Zhaga beok
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Section 1:

Zhaga Interface Specification Book 20

Summary (informative)

Background

Zhaga is a global association of lighting companies that is standardizing interfaces of

syster]
design
theme

nic control gears (LED drivers), sensors, communication modules and connecti
ns. This helps to streamline the LED lighting supply chain, and to simplify LED,lan
and manufacturing. Zhaga continues to develop specifications based on the inter-r|
s of interoperable components, smart and connected lighting, and serviceable lumir

Contents
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aires.

20 defines a smart interface between an indoor LED Iluminaire a
g/communication module. The module connects to the LED<driver and control sy

nents. Modules can be installed and replaced in the field.
bnefits are provided for

ninaire makers, as certified sensors from multiple suppliers are available with a ra
ferent functions
tallers, as certification on interoperability of\Components exists

d-users, as the luminaire can be adapted with modules for different functions, |

quplity, presence detection, light levelstetc.

This B

Inteng

ook should be read together with\Zhaga Book 1.
ed Use

The Ijminaire extension moduledefined in this Book 20 is intended to be installed and rej

by pr

fessionals and non-professionals.

nd a
stem,

inputs or enable communication between neétwork

nge of

ke air

laced
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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.

1.2

Book
sensir

and typically can provide sensory

compq

1.3
1.3.1

All prg
as re
interfg
word
Zhagd
indica
mentig
requir
not pr

1.3.2
Forre

recenfly published edition applies.

er Books in the series. In addition, Book 1 defines requirements and complianCe

ant to
tests,

are applicable across multiple Zhaga books. Such Books refer to those requiremenfs and

ance tests as applicable.

Scope

20 defines a smart interface between an indoor LED(~luminaire a
g/communication module. The module connects to the LED driver and control sy

nents. Modules can be installed and replaced in the field.

Conformance and references
Conformance

visions in the Zhaga interface Specifications aremandatory, unless specifically ind
ommended, optional or informative. Verbal expressions of provisions in the

ce specifications follow the rules provided in\]SO/IEC Directives, Part 2. For clari
shall" indicates a requirement that is to be followed strictly in order to conform
interface specifications, and from which~no deviation is permitted. The word "s

nd a
stem,

inputs or enable communication between ng¢twork

icated
haga
ly, the
to the
hould"

es that among several possibilities one‘is recommended as particularly suitable, without

ning or excluding others, or that a gertain course of action is preferred but not nece
bd, or that (in the negative form) a\certain possibility or course of action is deprecat
phibited.

References

ssarily
ed but

ferences that are not listed in this section, see [Book 1]. For undated references, th¢ most
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Zhaga Interface Specification, Book 1: Overview and Common
Information.

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

IEC 62386-102:2014, Digital addressable lighting interface — Part
102: General requirements — Control gear, Edition 2.0, 2014-11.

IEC 62386-103:2014, Digital addressable lighting interface — Part
103: General requirements — Control devices, Edition 2.0, 2014-11.

[DALJ — Part 207]

[DALJ — Part 250]

[DALJ — Part 251]

[DAL] — Part 252]

[DAL] — Part 253]

[DAL] — Part 351]

[D4i Requirements]

[DiiA|Database]

[LoCiLuminaire]

[LoCILEX-M]

[IEC [50598-1]

[IEC l60529]

IEC 62386-207, Digital addressable lighting interface — Part201:
Particular requirements for control gear — LED modules (deviCe(type
6).
DiiA specification — DALI Part 250 — Integrated Bus Power Supply,
Device Type 49, Version 1.1, October 2019.

DiiA specification — DALI Part 251 — Memaoty bank 1 extension,
Device Type 50, Version 1.1, October 2019.

DiiA specification — DALI Part 252 ~Energy reporting,
Device Type 51, Version 1.1, October 2019.

DiiA specification — DALI Rart 253 — Diagnostics & Maintenance
Device Type 52, Version 1.1, October 2019.

DiiA specification = DALI Part 351 — Luminaire-mounted Contro
Devices, Version;4.0, October 2019.

DiiA Requirements — D4i Certification and Trademark use, Versjon
1.0, October 2019.

https://www.digitalilluminationinterface.org/products

Jemplate for letter of confirmation for Book-20 Luminaires,
published on the Zhaga website.

[
o

Template for letter of confirmation for Book-20 LEX-Ms, publish
on the Zhaga website.

IEC 60598-1, Luminaires — Part 1: General requirements and tests.

IEC 60529 I')pgrpnc. of prntprfinn pmvidpd hy enclosures

[LoC-LEX-LP]

[LoC-LEX-MR]

1.4 Definitions

Template for Letter of confirmation for Book-20 LEX-LP, published
on the Zhaga website.

Template for Letter of confirmation for Book-20 LEX-MR, published
on the Zhaga website.

This section defines terms that have a specific meaning in the context of this Book 20. Terms
that have a specific meaning across all Zhaga Books are defined in [Book 1].
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Luminaire Extension Module Module attachable to the Luminaire according to the
specifications in this book.

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

Luminaire Extension Module Module Receptacle according to the specifications in

Receptacle this book.

Luminaire Extension Luminaire Luminaire Plug according to the specifications in this

Plug book.

Lumipaite ExXtension BuUs —___{ntra Cominaire bus according to the specifications in
this book.

1.5 |Acronyms

This dection defines acronyms that have a specific meaning in the context>of this Bopk 20.
Acronyms that have a specific meaning across all Zhaga Books are defined-in [Book 1].

LEX-M Luminaire Extension Module
LEX-S Luminaire Extension Slot
LEX-MR Luminaire Extension Module Receptacle
LEXALP Luminaire Extension Luminaire Plug
LEX-B Luminaire Extension Bus

1.6 |[Symbols

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

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

1.7.1 Precedence

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

1.7.2 Cross references

Unles$ indicated 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 20 are capitalized. See
section 1.4.

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 20 can be found in [Book 1], section 2.

2.2 Overview of the indoor connectivity system

LED Module - 7
~
| | Y
LEX-B LEX-S
ECG
Luminaire

IEC

Figure 2-1 — Schematic overview of a typical Book 20 Luminaire
and a Luminaire Extension Module

A schématic overview of a typical Book 20 Luminaire and a Luminaire Extension Module|(LEX-
M) is dlepicted in Figure 2-1.

The Lyiminaire features:
e An opening in the housing fon_mounting a Luminaire Extension Module. This opening is
depoted Luminaire Extension'\Slot (LEX-S)

e An ECG with appropriate“functionality and a connection to the Luminaire Extension Bus
(LEX-B)

e A LEX-B cable with\a’LEX Luminaire Plug (LEX-LP)

The LEX-M is a separate unit which can easily be mounted in the LEX-S. Typically, it/ holds
additignal functiohality to enrich the functionality of the total system.

The LEX-MtYeatures a Luminaire Extension Module Receptacle (LEX-MR) for mating w{th the
LEX-LP,

This Book 20 defines:
e The mechanical interface of 4 categories of the LEX-M and the LEX-S with different
dimensions and identified by designations:
— R44x17 (rectangular 44x17 mm)
— R60x22 (rectangular 60x22 mm)
— C22-T1 (round @ 22 mm)
— C22-T2 (round @ 22 mm)
e The mechanical interface of the LEX-LP
e The mechanical interface of the LEX-MR

e The electrical and communication interface of the LEX-B defined at the interface between
LEX-LP and LEX-MR.
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2.3 Plug-and-play and Performance

The aim of this standard is to enable interoperability by design of the LEX-M and the Luminaire.
This means that any LEX-M compliant with this specification is interoperable with any Luminaire
compliant with this specification. The specification aims for plug-and-play operation. At the
same time, there are no guarantees for the performance of the combination. For example, when
adding a presence sensor with a poor performance to the Luminaire the combination will operate
but obviously the presence detection will be poor.

2.4 Outline of this Book
This Book 20 consists of two parts:

VAR W |

L 4 L i - L b L L 41 1 . > A N : 4 L > e
Part , HIertdce UCTITTIUOTT, dcTiices e LUllliitalire/ A=V ITTteltace 11T elifs O
interfqces:

f—the—two sub
. Thf mechanical interface (section 3).
c

o EI
Part 2| Compliance Tests, defines:

trical & Communication Interface (section 4).

e Cdmpliance test tools (section 5).

e LBX-MR compliance tests (section 6).
e LBEX-LP compliance tests (section 7).

e LHBX-M compliance tests (section 8).

e Luminaire compliance tests (section 9).

The Apnexes to this Book 20 provide the following additional information:

e Product data set requirements (Annex A).
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Part 1: Interface Definition
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3 Mechanical interface
For of this section, also the provisions in [Book 1] — section 3.3, apply.

31 Drawing principles

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

e Third angle projection is used.

3.2 Mechanical references

The reference plane, the reference point and the reference axes of LEX-M and LEX-S are
defined in Figure 3-1.

«—Y-axis =Y -axis
Top view Top view
\X-ast \X- Xis
Refergnce poi Reference point
Referdnce plane £maxis Referepce, plane £-axis
Outside Luminaire Outside Luninaire
- \ /e N /e
\X—a><|s ™~ -axis
Inside Luminaire Inside Lumipaire
IEC

Figure 3-1 — Positions of‘the reference point, the reference plane and the
eference axes of the LEX=S and LEX-M for circular and rectangular formfactolns

-

3.3 |Overview (informative)
The specification of the.mechanical interface allows the LEX-M to be mounted in the Luminaire
in thrge different ways:

Configuration A

e LEX-Missmounted from the inside of the Luminaire into the LEX-S

Outside luminaire

I+ S

Inside luminaire

Configuration 2:

¢ LEX-M is mounted from the outside of the Luminaire into the LEX-S
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Outside luminaire

Inside luminaire

Outside luminaire

Inside luminaire

Configuration 3:

e Thle Luminaire features an opening larger than LEX-S and a bracket that,fits”in that oy
e Thie bracket features a LEX-S

e Th

3.4

For al
interfg
The fd

) ThE LEX-S with-nominal dimensions + tolerances.

e Th
e Ar

IEC

LEX-M is mounted from the outside of the Luminaire by
Removal of the bracket
Attachment of the LEX-M to the bracket
Attachment of the bracket + LEX-M to the Luminaire

| |

Outside luminaire

Inside luminaire IEC

Method used to specify the-mechanical interface of the Luminaire and the LE
(informative)

ce of the Luminaire-and the LEX-M. This method is schematically depicted in Figu
llowing aspects-are specified:

thickness of the mounting plate with lower and upper limit.

ba around the LEX-S where the mounting surface shall be even.

e The'deémarcation inside the Luminaire and outside the Luminaire.

LEX-S (min/max)

Even area

Mounting plate
thickness (min/max)

|

|

| L_

| | Demarcation

L ————————————— J IEC

Figure 3-2 — Method of specification of the mechanical
interface of the Luminaire and the LEX-M

ening

X-M

categories, specified in this section 3 the same method is used to specify the mechanical

e 3-2.
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3.5 Mechanical interface of the Luminaire and LEX-M — Category R44x17
3.5.1 LEX-M demarcation model

The geometry of the LEX-M shall be such that the total set of LEX-M + (optional) wire to LEX-
MR + LEX-MR + maximum LEX-LP in mated position does not cross the boundaries of the LEX-
M Demarcation as defined in Figure 3-3. The keep-in volume for the total set of LEX-M +
(optional) wire to LEX-MR + LEX-MR + maximum LEX-LP is indicated by the green area. The
maximum size of the LEX-LP is defined in section 3.9.3.2.

Note that the height of the external part of the demarcation (A.4) is defined with reference to
the top surface of the mounting plate whereas the height of the internal part of the demarcation
(Ax.3) is defined with reference to the bottom surface of the mounting plate. The Luminaire

housifg has a variable thickness as defined in section 3.5.3.3.
A 7= 60.0
© 3 Top view
<T ™~
v
| Y-axis eV
o7 ‘ Wt
" | | B CQ < i _
N2 - i Lross section A-A
=7l |
T A= |L4.0 :
| l
[ —Z-axis, N | , o
| ( | Oufside Luminaire
I |
S - ~X-axis
~ ~
i " Inside Luminaire
m ~
< <
| |
| |
N Bottom view
< o
A.6= 60.0

Figure 3-3 — Demarcation model for the LEX-M — category R44x17
Notes to Figure 3-3:

e X-axis, Y-axis and Z-axis are symmetry axes.

e The X-axis, Y-axis and Z-axis in this figure coincide with those in other figures of section
3.5.

3.5.2 Fixation of the LEX-M to the Luminaire

The fixation of the LEX-M to the Luminaire shall be provided by features of the LEX-M and shall
not depend on specific features in the Luminaire other than the LEX-S as defined in section
3.5.3.3.
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The means of fixation implemented in the LEX-M shall be such that the LEX-M can be detached
from the Luminaire without damaging the LEX-M nor the Luminaire.

The means of fixation implemented in the LEX-M shall be such that it works for all thicknesses
of the mounting plate within the allowed range as defined in section 3.5.3.3.

3.5.3 Luminaire

3.5.31 Multiple LEX-Bs

The Luminaire may hold multiple sections with independent LEX-Bs, each connecting ECGs,
Bus Power supply unit and one LEX-LP. In this case, each section of the Luminaire shall comply
with all the requirements for Luminaires and LEX-S in sections 3.5.3.2 and 3.5.3.3 .

3.5.3.2 General
The Lyminaire shall provide at least one LEX-S according to the definitions in sectien 3.5.3.3.

The Luminaire shall provide exactly one LEX Luminaire Plug according to, the”definitipns in
sectiop 3.9.3.

The Uuminaire (including optional bracket) shall not cross the boundaries of the LEX-M
Demafcation as defined in Figure 3-3. The keep-out volume for thesliiminaire is indicajed by
the grgen area.

3.5.3.3 Luminaire Extension Slot (LEX-S)

The Lbuminaire or the bracket shall have a LEX-S with dimensions as depicted in Figune 3-4.
The thickness of the mounting plate shall be in the range 0.4 < D < 1.5 mm and the typical value
is 0.7 mm.

\
>
SN
. 5
— Y-axis
- ( : P
o
3
- ! \X—axis
@ A Y,
B.2= 44.2+0.1

IEC

Figure 3-4 — Dimensions of the LEX-S— category R44x17

Notes to Figure 3-4:

e X-axis and Y-axis are symmetry axes.
e The X-axis and Y-axis in this figure coincide with those in other figures of section 3.5.

The surrounding area of the LEX-S as indicated in yellow in Figure 3-5 shall have an even
surface at the exterior of the Luminaire as well as at the interior of the Luminaire.
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23.0

X-axis

C.2=
—

m
+
an
4
P

Notes

e X

e The X-axis and Y-axis in this figure coincide with those in otherfigures of section 3.§.

3.6
3.6.1

The g
MR +

M Defnarcation as defined in Figure 3-6. The keep-in volume for the total set of LE

(optio
maximn

Note that the height of the external part ofthe demarcation (D.4) is defined with refere

the to
(D.3)
housir

1EC

Figure 3-5 — Border of the LEX-S — category R44x17
to Figure 3-5:

bxis and Y-axis are symmetry axes.

Mechanical interface of the Luminaire and LEX-M - category R60x22
LEX-M demarcation model

bometry of the LEX-M shall be such that the total-s€t of LEX-M + (optional) wire td
| EX-MR + maximum LEX-LP in mated position does not cross the boundaries of th¢

nal) wire to LEX-MR + LEX-MR + maximum-DEX-LP is indicated by the green are
um size of the LEX-LP is defined in section 3.9.3.2.

D surface of the mounting plate whéreas the height of the internal part of the demar|
s defined with reference to the“bottom surface of the mounting plate. The Lun
g has a variable thickness as<defined in section 3.6.3.3.

LEX-
LEX-
X-M +
h. The

nce to
cation
inaire
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Figure 3-6 — Demarcation model for the LEX-M - category R60x22
Notes|to Figure 3-6:
e X-pxis, Y-axis and-Z-axis are symmetry axes.
e Thle X-axis, <¥-axis and Z-axis in this figure coincide with those in other figures of slection
3.6.
3.6.2 Fixation of the LEX-M to the Luminaire
The fixation of the LEX-M to the Luminaire shall be provided by features of the LEX-M and shall

not depend on specific features in the Luminaire other than the LEX-S as defined in section
3.6.3.3.

The means of fixation implemented in the LEX-M shall be such that the LEX-M can be detached
from the Luminaire without damaging the LEX-M nor the Luminaire.

The means of fixation implemented in the LEX-M shall be such that it works for all thicknesses
of the mounting plate within the allowed range as defined in section 3.6.3.3.

3.6.3 Luminaire

3.6.3.1 Multiple LEX-Bs

The Luminaire may hold multiple sections with independent LEX-Bs, each connecting ECGs,
Bus Power supply unit and one LEX-LP. In this case, each section of the Luminaire shall comply
with all the requirements for Luminaires and LEX-S in sections 3.6.3.2 and 3.6.3.3.
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3.6.3.2 General
The Luminaire shall provide at least one LEX-S according to the definitions in section 3.6.3.3.

The Luminaire shall provide exactly one LEX Luminaire Plug according to the definitions in

sectio

n 3.9.3.

The Luminaire (including optional bracket) shall not cross the boundaries of the LEX-M
Demarcation as defined in Figure 3-6. The keep-out volume for the Luminaire is indicated by
the green area.

3.6.3.3 Luminaire Extension Slot (LEX-S)

The L
The th
is 0.7

Notes

e X

e Thle X-axis and Y-axis in this.figure coincide with those in other figures of section 3.86.

The s
surfad

ol atlea A tha heoanleat albholl bhaovn o 1 NV _Q (it Al ool oo deuoietad | PR

3-7.

CrraT T OT O Te— oTatie T STrar ave—a 7o with UrireTTSToTTtS—as Ut pPToteyT H T '3“'

ickness of the mounting plate shall be in the range 0.4 < D < 1.5 mm and the typica
mm.

O \\,;I\\

?)
e\
*
L Y_axis /

i \X—axis

E1= 22.0:0.2

E2= 60.0+0.2

IEC
Figure 3-7 — Dimensions of'the LEX-S— category R60x22
to Figure 3-7:
bxis and Y-axis are symmetry“axes.
Lrrounding area of the EEX-S as indicated in yellow in Figure 3-8 shall have an

e at the exterior of.tie Luminaire as well as at the interior of the Luminaire.

|_— Y-axis

28.0

Notes

X-axis

F.2

F.1= 69.0

IEC

Figure 3-8 — Border of the LEX-S — category R60x22

to Figure 3-8:

e X-axis and Y-axis are symmetry axes.

e Th

e X-axis and Y-axis in this figure coincide with those in other figures of section 3.6.

value

even
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3.7 Mechanical interface of the Luminaire and LEX-M - category C22-T1
3.71 LEX-M demarcation model

The geometry of the LEX-M shall be such that the total set of LEX-M + (optional) wire to LEX-
MR + LEX-MR + maximum LEX-LP in mated position does not cross the boundaries of the LEX-
M Demarcation as defined in Figure 3-9. The keep-in volume for the total set of LEX-M +
(optional) wire to LEX-MR + LEX-MR + maximum LEX-LP is indicated by the green area. The
maximum size of the LEX-LP is defined in section 3.9.3.2.

Note that the height of the external part of the demarcation (G.3) is defined with reference to
the top surface of the mounting plate whereas the height of the internal part of the demarcation
(G.2) is defined with reference to the bottom surface of the mounting plate. The Luminaire
housifg has a variable thickness as defined in section 3.7.3.3.

Top view

Cross section A-A

|
: Oufside Luminaire
A [ S I = N .
= S X-axiIs
rri . . .
o " Inside Luminaire
= m
(Wal o
"
o~
0.

Bottom view

IEC
Figure 3-9 — Demarcation model for the LEX-M - category C22-T1
Notes to Figure 3-9:

e X-axis, Y-axis and Z-axis are symmetry axes.

e The X-axis, Y-axis and Z-axis in this figure coincide with those in other figures of section
3.7.
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3.7.2

Fixation of the LEX-M to the Luminaire

The fixation of the LEX-M to the Luminaire shall be provided by features of the LEX-M and shall
not depend on specific features in the Luminaire other than the LEX-S as defined in section
3.7.3.3.

The means of fixation implemented in the LEX-M shall be such that the LEX-M can be detached
from the Luminaire without damaging the LEX-M nor the Luminaire.

The means of fixation implemented in the LEX-M shall be such that it works for all thicknesses

of the

3.7.3

mounting plate within the allowed range as defined in section 3.7.3.3.

Luminaire

3.7.3.

The L
Bus P
with a

3.7.3.
The L

The L
sectio

The L
Dema
green

3.7.3.

The L
The th
is 0.7

Multiple LEX-Bs

Liminaire may hold multiple sections with independent LEX-Bs, each connecting
bwer supply unit and one LEX-LP. In this case, each section of the Luminaire shall ¢
| the requirements for Luminaires and LEX-S in sections 3.7.3.2 and 3.7.373.

P General
iminaire shall provide at least one LEX-S according to the definitions in section 3.

uminaire shall provide exactly one LEX Luminaire Plug according to the definiti
h 3.9.3.

uminaire (including optional bracket) shall not cross the boundaries of the |
rcation defined in Figure 3-9. The keep-out volumefor the Luminaire is indicated
area.

B Luminaire Extension Slot (LEX-S)

iminaire or the bracket shall have a LEXSS with dimensions as depicted in Figure
ickness of the mounting plate shall be\in'the range 0.4 < D < 1.5 mm and the typica
mm.

|_— Y-axis

+0.78
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FCGs,
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bNs in
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by the

3-10.
value

Notes
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Figure 3-10 — Dimensions of the LEX-S- category C22-T1

to Figure 3-10:

e X-axis and Y-axis are symmetry axes.

e The X-axis and Y-axis in this figure coincide with those in other figures of section 3.7.

The surrounding area of the LEX-S as indicated in yellow in Figure 3-11 shall have an even

surfac

e at the exterior of the Luminaire as well as at the interior of the Luminaire.
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—— Y-axis

Notes

e X

e Thle X-axis and Y-axis in this figure coincide with those in other figures of section 3.7

3.8
3.8.1

The g
MR +

M Deifnarcation as defined in Figure 3-12. The keep-in volume for the total set of LE

(optio
maxini

Note that the height of the external part.of the demarcation (K.6) is defined with refere

the to
(K.2)
housir

IEC

Figure 3-11 — Border of the LEX-S - category C22-T1
to Figure 3-11:

bxis and Y-axis are symmetry axes.

Mechanical interface of the Luminaire and LEX-M —‘category C22-T2
LEX-M demarcation model

pometry of the LEX-M shall be such that the total set of LEX-M + (optional) wire tq
| EX-MR + maximum LEX-LP in mated position:does not cross the boundaries of th¢

nal) wire to LEX-MR + LEX-MR + maximium LEX-LP is indicated by the green are
um size of the LEX-LP is defined in section 3.9.3.2.

D surface of the mounting plate whereas the height of the internal part of the demar|
s defined with reference to, the bottom surface of the mounting plate. The Lun
g has a variable thickness(as defined in section 3.8.3.3.

LEX-
2 LEX-
X-M +
. The

nce to
cation
inaire
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Figure 3-12 — Demarcation model for the LEX-M - category C22-T2
Notes|to Figure 3-12:

o X-axis, Y-axis and Z-axis are(symmetry axes.

. Thf X-axis, Y-axis and Z-axis in this figure coincide with those in other figures of section
3.8.

3.8.2 Fixation of the LEX-M to the Luminaire

The fixation of the LEX-M to the Luminaire shall be provided by features of the LEX-M and shall
not dgpend on gpecific features in the Luminaire other than the LEX-S as defined in slection
3.8.3.8.

The means_of fixation implemented in the LEX-M shall be such that the LEX-M can be defached
from thel-minaire without damaging the LEX-M nor the Luminaire.

The means of fixation implemented in the LEX-M shall be such that it works for all thicknesses
of the mounting plate within the allowed range as defined in section 3.8.3.3.

3.8.3 Luminaire
3.8.3.1 Multiple LEX-Bs

The Luminaire may hold multiple sections with independent LEX-Bs, each connecting ECGs,
Bus Power supply unit and one LEX-LP. In this case, each section of the Luminaire shall comply
with all the requirements for Luminaires and LEX-S in sections 3.8.3.2 and 3.8.3.3.

3.8.3.2 General
The Luminaire shall provide at least one LEX-S according to the definitions in section 3.8.3.3.

The Luminaire shall have exactly one LEX Luminaire Plug according to the definitions in section
3.9.3.
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The Luminaire (including optional bracket) shall not cross the boundaries of the LEX-M
Demarcation defined in Figure 3-12. The keep-out volume for the Luminaire is indicated by the
green area.

3.8.3.3 Luminaire Extension Slot (LEX-S)

The Luminaire or the bracket shall have a LEX-S with dimensions as depicted in Figure 3-13.
The thickness of the mounting plate shall be in the range 0.4 < D £ 1.5 mm and the typical value
is 0.7 mm.

__—Y-axis

+0.78
H1= 82223041 s X-axig

-_ H

IEC
Figure 3-13 — Dimensions of the LEX-S—,category C22-T2

Notes|to Figure 3-13:

e X-pxis and Y-axis are symmetry axes.
e The X-axis and Y-axis in this figure coincideywith those in other figures of section 3.8.

The sprrounding area of the LEX-S as indicated in yellow in Figure 3-14 shall have arn even
surface at the exterior of the Luminaire.

_— Y-axis

r X-axis

IEC

Figure 3-14 — Border of the LEX-S - category C22-T2

Notes to Figure 3-14:

e X-axis and Y-axis are symmetry axes.
e The X-axis and Y-axis in this figure coincide with those in other figures of section 3.8.

The surrounding area of the LEX-S as indicated in yellow in Figure 3-15 shall have an even
surface at the interior of the Luminaire.
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Notes|to Figure 3-15:

e X

e The X-axis and Y-axis in this figure coincide with those in other figures of section 3.8.

3.9
3.9.1
A sch

conneftion system consists of a LEX-MR and a LEX-LP.-This specification is inteng
support two configurations:

_— Y-axis

dah
\_/

X-axis

L.1= 36.0

L.2= 355 L.3= 605

TEC

Figure 3-15 — Internal border of the LEX-S — category C22-T2

bxis and Y-axis are symmetry axes.

Mechanical interface of the LEX-MR and LEX-LP
Overview (informative)

bmatic overview of the connection system of the LEX-M is depicted in Figure 3-1§

ire-to-board configuration, shown on the left side in Figure 3-16. In this case the LE
ixed to the LEX-M.

ire-to-wire configuration, shown on the.right side in Figure 3-16. In this case the LH
connected to the LEX-M via a wire.

Wire-to-board Wire-to-wire

-

Figure 3-16 — Supported configurations and scope of the specification

. This
ed to

X-MR

X-MR

This specification defines the interface indicated in Figure 3-16 by the red dashed box further
referred to as the mating area. On top of that, the maximum sizes of the LEX-LP and the LEX-
MR are specified. Apart from that, the designs of the LEX-MR and the LEX-LP are not restricted.

3.9.2

LEX Module Receptacle (LEX-MR)

For illustration purposes, examples of the wire-to-wire LEX-MR (left) and the wire-to-board LEX-
MR (right) are shown in Figure 3-17. These drawings are informative and not part of the

specif

ication.
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IEC

Figure 3-17 — Examples of the wire-to-wire LEX-MR
and the wire-to-board LEX-MR (informative)

3.9.2. LEX-MR mating area
The LEX-MR shall comply with the definitions in Figure 3-18 and Figure 3-19\

=— M1=6.90£0.05 —
M2=0.66+0.05
2PLCS

e

M3=2.80+0.10 —

M4= 0.66+0.05 Al
2PLCS

1]

-t ____I___.a -

M5= 3.80+0.05

! ' |
I

M6= 2.13£0.10 [ ! A
AJel 1—|\/|7= 0.73+0.05
M9= R0.30 MAX

4 PLCS
CONTACT PIN 1

CONTACT PIN 2

M8= 2.50+0.05

IEC

Figure'3-18 — Mechanical interface of the mating area of the LEX-MR

MATING PLANE
— _\ =—— N1=2.60 MIN

N2= 3 80 MAX ——f

f—

LATCH
/

4 X /
TRANSITIONAL ‘—[,
LEAD IN

——I =——N3=3.30+0.10
=—N4=6.45+0.10 —=

IEC

Figure 3-19 — Mechanical interface of the mating area of the LEX-MR -
cross section A-A
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Both contact pins shall be coined on all 4 sides of the pins.

3.9.2.2 LEX-MR wire-to-wire demarcation model

In case the LEX-MR is of type wire-to-wire, it shall not cross the boundaries of the LEX-MR
Demarcation as defined in Figure 3-20. The keep-in volume for the LEX-MR is indicated by the
green area.

Note that the maximum length in this demarcation model is defined with reference to the mating
plane.

Note that the keep-in volume does not include the volume that is necessary for the wires. The
Luminaire maker should reserve some extra space for this.

ol
LEX-LP | |
inserted here \ﬂ \
o
A
‘ ‘ ‘ Mating plane
o |
LEX-LP - A
inserted here c&,
o A P3= 9.5

IEC

Figure 3-20 — Demarcation model of the LEX-MR
(top view and side view) — wire-to-wire type

3.9.2.3 LEX-MR wire-to-board demarcation model

In casfe the LEX-MR is of type-wire-to-board, it shall not cross the boundaries of the LEX-MR
Demafcation as defined invFigure 3-21. The keep-in volume for the LEX-MR is indicated py the
green|area. When checking compliance with the demarcation model, the possible alighment
pins gnd contact pins which are intended to be plugged in the PCB of the LEX-M shall be
ignoregd.

Note that the maximum length in this demarcation model is defined with reference to the mating
plane.
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Figure 3-21 — Demarcation model of the LEX-MR
(top view and side view) — wire-to-board type

L LEX-MR additional requirements

0 mating cycles with the gauge defined in section 5 15 the force for un-mating sk
more.

ontact pins of the LEX-MR shall be completely<in“plated.

the gauge defined in section 5.1 is fully inserted in the LEX-MR, the latch-on pin h
LEX-MR shall not be bent up.
LEX Luminaire Plug (LEX-LP)

Istration purposes, an example of'a LEX-LP is shown in the 3D drawing in Figureg
rawing is informative and not.part of the specification.

Figure 3-22 — Examples of a LEX-LP (informative)
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Figure 3-23 — Mechanical interface of the mating area of the' LEX-LP
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Figurg 3-24 — Mechanical interface of the mating area of the LEX-LP - cross section A-A

3.9.3.2 LEX-LP demarcation model

Exceptt for the detefnt)element, the LEX-LP shall not cross the boundaries of the LEX-LP
Demafcation as defined in Figure 3-25. The keep-in volume for the LEX-LP is indicated py the

green|area. At the-position of the retention feature the maximum height is restricted to 4
instead of 3.7'\mm.

Note that the keep-in volume does not includes the volume that is necessary for the wire

5 mm

s. The

Lumingire’maker should reserve some extra space for this.
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T.1= 6.8

T.2= 3

‘f T.3= 12,6

IEC

A
|

Figure 3-25 — Demarcation model of the LEX-LP (top view_and side view)

3.9.3.3 LEX-LP additional requirements
Both dqontacts of the LEX-LP shall be completely tin plated.

4 Electrical & Communication Interface

4.1 |[Overview (Informative)

Luminaire
A
LED | LED
Maedule L L/Ioduf |
| __I__ _____
' : | DALI bus :
ECG : ECG | : power |
suppl
L _ 1L pply |

IEC
Figure 4-1 — Overview of the LEX-M and the Luminaire with LEX-LP

An overview of a typical Luminaire with LEX-LP and the LEX-M with LEX-MR is depicted in
Figure 4-1. The Luminaire holds one to four ECGs driving the LED Modules and one LEX-LP.
Additionally, the Luminaire provides DALI bus power supply which may be integrated in the
ECG or in a separate bus power supply unit.

The specification in this section 4 aims for plug-and-play. 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-M. It does not guarantee performance (e.g. sensitivity of a presence
detector).
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In this edition of the specification, the system is restricted to Luminaires without internal DALI
application controllers or input devices and to Luminaires that do not provide provisions for
connection to an external DALI bus.

4.2 Multiple LEX-Bs

The Luminaire may hold multiple sections with independent LEX-Bs, each connecting ECGs,
Bus Power supply unit and one LEX-LP. In this case, each section of the Luminaire shall comply
with all the requirements for Luminaires and LEX-LP in sections 4.3, 4.4, 4.5, 4.6 and 4.7.

4.3 General

The Luminaire shall meet all requirements for Luminaires as defined in section 7 of [D4i
Requiremmentst:

ECGs|and Bus power supply units shall be in the Luminaire. It is not allowed(that|these
comp@nents are attached to the Luminaire.

4.4 |Pin assignment at the Luminaire Extension Interface

The contacts of the LEX-LP of the Luminaire shall be connected to the LEX-B according|to the
assignments as indicated in Table 4-1.

The contact pins of the LEX-MR shall be connected to the rest of-the LEX-M system accprding
to the|assignments as indicated in Table 4-1.

Table 4-1 — Assignments of contacts in the LEX5MR and in the LEX-LP

LEX{MR contact LEX-LP contact Assignment
number with number with
reflerence to reference to
Figure 3-18 Figure 3-23
1 1 e DA- (Negative pole for the DALI communication and bus ppwer)
2 2 e DA (Positive pole for the DALI communication and bus p¢wer)

4.5 |Contact resistance of the LEX-LP
Each ¢ontact of the LEX-LP shall.allow for a contact resistance less than 500 mQ when mated
with the contact making gauge as defined in section 5.2.

4.6 |Electrical insulation at the Luminaire Extension Interface
Safety requirements(for devices are covered by IEC standards and national regulations and
compliance with these standards and regulations is the responsibility of the manufacturers.
4.6.1 Insulation requirements for the LEX-LP

All contacts of the LEX-LP shall be insulated versus mains power according to the requirements
for basgic insulation as defined in IEC 60598-1.

Note: All contacts of the LEX-LP may in addition be insulated versus mains power according to
the requirements as defined in regional standards or regulations, e.g. UL 1310.

The design of the LEX-LP should be such that any conductive part of the LEX-LP cannot be
touched with a straight unjointed test finger having the same dimensions as the standard test
finger specified in [IEC 60529].

When no LEX-M is mounted, a cover should be mounted to the LEX-S to ensure sufficient
protection against pollution, damage and electrical shock.
4.6.2 Insulation requirements for the LEX-M

The LEX-M should provide supplementary insulation as defined in [IEC 60598-1] between its
interface contacts and touchable conductive parts when the LEX-M is attached to the Luminaire.
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4.7 DALI communication & DALI bus power at the Luminaire Extension Interface

4.7.1 DALI communication & DALI bus power requirements for the LEX-LP

At the LEX-LP of the Luminaire, the Luminaire shall be capable to provide DALI signals and
DALI bus power supply. On top of the requirements for Luminaires as defined in [D4i
Requirements], the following requirements shall be met.

e All non-emergency ECGs installed in the Luminaire shall be connected to the LEX-B.

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

e The Luminaire excluding the LEX-M shall not comprise DALI application controllers nor DALI
input devices as defined in [DALI — Part 103].

. Thle Luminaire shall not feature provisions for connection to an external DALI bus.

e Atjthe LEX-LP interface, the guaranteed supply current provided shall be at least48 mA and
the maximum supply current shall not exceed 250 mA.

4.7.2 DALI communication & DALI bus power requirements for the LEX-M
The LEX-M shall meet the requirements for a Type C control device, or albus powered Tlype D
contrgl device as defined in [DALI — Part 351] (Luminaire mounted confrol devices).

The UEX-M shall be listed as D4i certified [D4i Requirements]. in. the DiiA databasg [DiiA
Databpsel].
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Part 2: Compliance Tests
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5 Compliance test tools

5.1 GO-Gauge for the LEX-MR
5.1.1 Mechanical drawings of the GO-Gauge for LEX-MR
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Figure 5-1 — Mechanical interface of the mating area‘of the LEX-MR GO-Gauge
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Figure 5-2 — Mechanical interface of the mating area of
the LEX-MR GO-Gauge - cross section A-A

5.1.2 Material of the GO-Gauge for the LEX-MR
The GO-Gauge for the LEX-MR shall be made of hardened tool steel.
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5.2 Contact making Gauge for the LEX-LP
5.2.1 Mechanical drawings of the Contact making Gauge for the LEX-LP
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Figure 5-3 — Mechanical interface of the mating area of'the LEX-LP GO-Gauge
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Figure 5-4 — Mechanical interface of the mating area
of the LEX-LP GO-Gauge — cross section A-A

5.2.2 Material of the contact making Gauge for the LEX-LP

The contact making Gauge for the LEX-LP shall be made of hard copper alloy with tin over
nickel plating.

The Gauge shall meet the requirements in section 7.2.3.
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6 LEX Module Receptacle compliance tests

6.1

General

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

6.2
6.2.1

LEX Module Receptacle mechanical interface tests
Check compliance with section 3.9.2.1 (dimensions of mating area)

The purpose of this test is to check whether the LEX-MR under test meets all requirements as

listed

6.2.1.

in section 3.9.2.1.

Test equipment

This test shall be conducted with measuring equipment allowing a measurement, ac
(linea and angular) equal to or better than 0.2 x tolerance.

6.2.1.

p Test conditions

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

6.2.1.

J Test procedure

The tgst procedure to be conducted depends on the label listed in column ‘Verified by’ in
6-1. In case the cell shows ‘MF’ the procedure is:

e Thle manufacturer provides the mechanical drawing of.the’LEX-MR under test. This di

sh

Bll include for each dimension listed in Table 6-1 with the label ‘MF’, the typical valy

the production tolerance.

e CHeck whether for all dimensions listed in Table'6-1 with the label ‘MF’, nominal valy
preduction tolerances are available in the drawing provided by the manufacturer.

e CHeck whether for all dimensions listed.in-Table 6-1 with the label ‘MF’, the nominal

an

6-1.

d production tolerances guarantee products within the tolerance range defined in

e Thle manufacturer provides a report of the mechanical measurement of the LEX-MR
tegt.

e CHeck whether measurement results for all dimensions listed in Table 6-1 with the labg
are available in the report provided by the manufacturer.

e CHheck whether for alhdimensions listed in Table 6-1 with the label ‘MF’, the measured

is

In cas

vithin the tolerance range.

e the cell shows ‘ATC’ the procedure is:

e Maasure al-dimensions listed in Table 6-1 with the label ‘ATC’.

uracy

Table

awing
e and

e and

value
Table

under

el ‘MF’

value
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Table 6-1 — Dimension of the LEX-MR defined in Figure 3-18 and Figure 3-19

Dimension Nominal Description Number of Min. Max. Verified
occurrences by
to check
M1 6.90 Cavity length 1 6.85 6.95 ATC
M2 0.66 Pin width 2 0.61 0.71 ATC
M3 2.80 Pin pitch 1 2.70 2.90 MF
M4 0.66 Pin height 2 0.61 0.71 ATC
M5 3.80 Cavity height 1 3.75 3.85 ATC
M6 2.13 Pin position 2 2.03 2.23 MF
M7 0.73 Poke yoke feature height 1 0.68 0.78 ATC
M8 2.50 Poke yoke feature width 1 2.45 2,55 ATC
M9 0.20 Cavity radius 4 - 0,30 ATC
N1 - Pin length 2 2.60 - MF
N2 - Length of transitional lead in 2 - 3.80 MF
N3 3.30 Poke yoke feature length 1 3.20 3.40 ATC
N4 6.45 Cavity depth 1 6.35 6.55 ATC
6.2.1.4 Pass criteria

The LEX-MR under test passes if the measured values)of all dimensions listed in Table -1 are
within|the specified tolerance range.

6.2.2

Check compliance with section 3.9.2;2 or 3.9.2.3 (demarcation model)

The purpose of this test is to check whether, the LEX-MR under test meets the requirements of
the dgmarcation model as defined in section 3.9.2.2 or section 3.9.2.3.

6.2.2. Test equipment
Calipqr.
6.2.2.2 Test conditions

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

6.2.2.

Test procedure

e CHheck whether:the LEX-MR under test is applicable in a wire-to-wire system or a wjire-to-
boprd system.(see section 3.9.1).

o |Inrase-the LEX-MR under test is applicable in a wire-to-wire system, check whether it does
nof cross the Demarcation as defined in section 3.9.2.2. Guidelines for this test are provided

in [Beok-1]

e |In case the LEX-MR under test is applicable in a wire-to-board system, check whether it
does not cross the Demarcation as defined in section 3.9.2.3. Guidelines for this test are

provided in [Book-1].

6.2.2.4

The LEX-MR under test passes if the result of the demarcation verification is positive.

6.2.3

Pass criteria

Test of the LEX-MR un-mating force

The purpose of this test is to check whether after 10 mating cycles with the gauge defined in

section 5.1, the force for un-mating is 5 N or more.

6.2.3.1

Test equipment

e Gauge defined in section 5.1.

e Force meter.
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6.2.3.2 Test conditions
This test shall be conducted at 25 + 5 °C.

6.2.3.3 Test procedure

e Perform 10 mating/un-mating sequences with the gauge and the LEX-MR under test.
e Measure the force required to detach the gauge from the LEX-MR under test.
6.2.3.4 Pass criteria

The LEX-MR under test passes if the measured force is 5.0 N or more.

6.2.4  Test of the LEX-MR — bending of the latch-on pin housing

The pyrpose of this test is to check whether the latch-on pin housing of the LEX-MR.dogs not
bend Up when the gauge defined in section 5.1 is fully inserted.

6.2.4. Test equipment

e (Gguge defined in section 5.1.
6.2.4.2 Test conditions

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

6.2.4.3 Test procedure

o Fully insert the gauge in the LEX-MR under test.
e Ingpect the latch-on pin housing.

6.2.4.4 Pass criteria

The LEX-MR under test passes if the latch-on pin housing of the LEX-MR does not bend pp but
snaps|into place around the gauge.

6.2.5 Test of the LEX-MR contact plating
The puirpose of this test is to verify that the€ plating to the contact areas of the LEX-MR contains
the minimum proportion of tin required by this specification.
6.2.5. Test equipment

None.

6.2.5.2 Test conditions

None.

6.2.5.3 Test/procedure

Inspegt the lefter of confirmation provided by the LEX-MR manufacturer.

6.2.5.4 Pass criteria

The LEXAMR Uunder—testpasses it thetetter of confimmatiom —provided—by —the—tEX-MR

manufacturer indicates that the manufacturer guarantees that the plating of the contacts
complies with the restrictions in Table 6-2.
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Table 6-2 — Pass criteria for percentage mass
of several elements in the contact plating

Element % mass
Tin 297.5
Copper <1.5
Zinc <0.7
Total Unnamed Elements <0.2
Lead <0.1

6.2.6
The p

6.2.6.
None.

6.2.6.
None.

6.2.6.
Inspeq

6.2.6.4
The L

7 L

7.1

In ord
letter
7.2
7.21
The p
listed
7.21.

This t
(lineaf

Test of the LEX-MR contact pins
irpose of this test is to verify that both contact pins are coined on all 4 side§)of thg

Test equipment

p Test conditions

B Test procedure
t the contact pins of the LEX-MR under test.

i Pass criteria

EX-MR under test passes if both contact pins\are coined on all 4 sides of the pins.

EX Luminaire Plug compliance tests

General
br to perform the compliance tests'listed below, the LEX-LP manufacturer shall pro
bf confirmation with content and’format as defined in [LoC-LEX-LP].
LEX Luminaire Plug mechanical interface tests

Check compliancé with section 3.9.3.1 (dimensions of mating area)
irpose of this tests to check whether the LEX-LP under test meets all requireme
n section 3.9.3.1,

Test/equipment

est shall-be conducted with measuring equipment allowing a measurement ac
and-angular) equal to or better than 0.2 x tolerance.

pins.

vide a

nts as

uracy

7.2.1.1

b Test liti

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

7.21.3 Test procedure

The test procedure to be conducted depends on the label listed in column ‘Verified by’ in Table
7-1. In case the cell shows ‘MF’ the procedure is:

e The manufacturer provides the mechanical drawing of the LEX-LP under test. This drawing
shall include for each dimension listed in Table 7-1 with the label ‘MF’, the typical value and
the production tolerance.

e Check whether for all dimensions listed in Table 7-1 with the label ‘MF’, nominal value and
production tolerances are available in the drawing provided by the manufacturer.
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e Check whether for all dimensions listed in Table 7-1 with the label ‘MF’, the nominal value
and production tolerances guarantee products within the tolerance range defined in Table

7-1.

e The manufacturer provides a report of the mechanical measurement of the LEX-LP under

test.

e Check whether measurement results for all dimensions listed in Table 7-1 with the label ‘MF’
are available in the report provided by the manufacturer.

e Check whether for all dimensions listed in Table 7-1 with the label ‘MF’, the measured value
is within the tolerance range.

In case the cell shows ‘ATC’ the procedure is:

e Measure all dimensions listed in Table 7-1 with the label ‘ATC’.
Table 7-1 — Dimension of the LEX-LP defined in Figure 3-23 and Figure|3-24
Dimension Nominal Description Number of Min. Max. Verified
occurrences by
to check
R1 2.00 Detent element width 1 1.95 2.05 ATC
R2 2.80 Contact hole pitch 1 2.70 2.90 ATC
R3 0.50 Corner radius 4 0.35 - ATC
R4 6.70 Plug width 1 6.65 6.75 ATC
R5 3.60 Plug height 1 3.55 3.65 ATC
R6 2.03 Contact hole position 2 1.93 2.13 ATC
R7 - Poke yoke feature width 1 2.65 - ATC
R8 - Poke yoke feature height 1 0.78 - ATC
R9 - Contact lead in width 2 1.00 - MF
g1 4.50 Detent element patameter 1 4.45 4.55 MF
§2 0.80 Detent elementparameter 1 0.75 0.85 MF
3 20° Detent element parameter 1 18° 22° ATC
$4 0.80 Detent element parameter 1 0.80 0.85 ATC
85 45° Detent element parameter 1 44° 46° ATC
§6 45° Contact hole lead in 8 40° 50° MF
g7 - Contact lead in height 2 1.00 - MF
§8 45° Outer Chamfer 4 40° 50° MF
§9 - Poke yoke feature length 1 3.40 - ATC
S| o 0.20 Outer Chamfer length 4 0.12 0.28 MF
7.21.4 Pass criteria

The LEX-LP under test passes if the measured values of all dimensions listed in Table 7-1 are
within the specified tolerance range.

7.2.2 Check compliance with section 3.9.3.2 (demarcation model)

The purpose of this test is to check whether the LEX-LP under test meets the requirements of

the demarcation model as defined in section 3.9.3.2.

7.2.21
Caliper.

7.2.2.2

Test equipment

Test conditions

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

e Check whether LEX-LP under test does not cross the Demarcation as defined in section
3.9.3.2. Guidelines for this test are provided in [Book-1].

7.2.2.4 Pass criteria
The LEX-LP under test passes if the result of the demarcation verification is positive.

7.2.3 Test of the LEX-LP contact plating

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

7.2.3.+—TFest cqu;plllcllt
None.

7.2.3.2 Test conditions

None.

7.2.3.38 Test procedure

Inspegt the letter of confirmation provided by the LEX-LP manufacturer:

7.2.3.4 Pass criteria

The LEX-LP under test passes if the letter of confirmation provided by the LEX-LP manufgcturer
indicajes that the manufacturer guarantees that the plating-of the contacts complies with the
restrigtions in Table 7-2.

Tablg 7-2 — Pass criteria for percentage mass of'several elements in the contact plating

Element % mass
Tin 297.5
Copper <1.5
Zinc <0.7
Total Unnamed Elements <0.2
Lead <0.1

7.3 |LEX Luminaire Plug electrical interface tests
7.3.1 Test contact-resistance

The purpose ofdhis test is to check whether the contact resistance of the LEX-LP undeér test
meets|the requirements in section 4.5.

7.3.1. Test equipment

¢ (Gdugedefinedinsection 52,
7.3.1.2 Test conditions

None.

7.3.1.3 Test procedure

Fully insert the LEX-LP under test in the gauge and measure the resistance between the gauge
and each of the two contacts of the LEX-LP.

7.3.1.4 Pass criteria

The LEX-LP under test passes if both measured resistance values are less than 500mQ.
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8 LEX-M compliance tests

8.1 General

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

8.2 LEX-M mechanical interface tests
8.2.1 Test of the LEX-M demarcation

The purpose of this test is to verify that the LEX-M under test is compliant with the applicable
demarcation model as defined in section 3.

8.2.1. Test equipment
Calipqr.

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

8.2.1.38 Test procedure
e Ddtermine the category of the LEX-M under test from its Product Data Set.
e Find the corresponding LEX-M Demarcation model in section’3.

e Verify that the total set of LEX-M under test + (optional) wire to LEX-MR + LEX{MR +
mgximum LEX-LP (as defined in section 3.9.3.2) isawithin the keep-in volume of the LEX-M
Dgmarcation model. Additional guidelines for this\test are provided in [Book 1] — Annex B.

8.2.1.4 Pass criteria

The LEX-M under test passes if the total set. of&ZEX-M under test + (optional) wire to LEX-MR
+ LEX-MR + maximum LEX-LP (as defined, in*section 3.9.3.2) is within the keep-in volyme of
the Demarcation model.

8.2.2 Test of the LEX-M fixation,~-detachment and dependency on mounting plate
thickness

The purpose of this test is to verify that the means of fixation implemented in the LEX-M|under
test is|such that:

e Thie fixation does npt.depend on specific features in the Luminaire other than the LEX-S as

or the

efined

e Aluminum mounting plate with a LEX-S in the same category as the LEX-M under test, with
minimum dimensions and a thickness equal to the minimum thickness as defined in section
3.5.3.3.

e Aluminum mounting plate with a LEX-S in the same category as the LEX-M under test, with
minimum dimensions and a thickness equal to the maximum thickness as defined in section
3.5.3.3.

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

8.2.2.3 Test procedure

e Mount the LEX-M under test to the mounting plate with minimum thickness and verify that
the fixation is proper.
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8.2

Detach the LEX-M under test from the mounting plate and verify that the LEX-M can be
detached from the mounting plate without damaging the LEX-M nor the mounting plate.

Mount the LEX-M under test to the mounting plate with maximum thickness and verify that
the fixation is proper.

Detach the LEX-M under test from the mounting plate and verify that the LEX-M can be
detached from the mounting plate without damaging the LEX-M nor the mounting plate.

2.4 Pass criteria

The LEX-M under test passes if:

8.2

mounting the LEX-M under test to a mounting plate with minimum thickness as well as to a
maunting plate with maximum thickness results in a proper fixation.

thI]LEX-M can be detached from the mounting plate with minimum thickness as wellas from

a mounting plate with maximum thickness without damaging the LEX-M nor theé mounting
plgte.
.3 | Test of the LEX-MR of the LEX-M under test

The puirpose of this test is to verify the mechanical interface of the LEX-MR-of the LEX-M|under
test. Tlhis compliance test is not required in case the LEX-M under test features a Zhaga certified

LEX-MR.

In casge the LEX-M under test does not feature a Zhaga certified’ LEX-MR, all tests in segtion 6

shall e conducted.

8.3
8.3

| General

LEX-M electrical interface tests

In ordgr to perform the compliance tests listed bélew, the LEX-M manufacturer shall provide a

letter pf confirmation with content and format as’defined in [LoC-LEX-M].

8.3.2 Test of the LEX-M pin assignment

The pprpose of this test is to verify whether pin assignment of the LEX-M complies with[Table
4-1.

8.3.2. Test equipment

None.

8.3.2.2 Test conditions

None.

8.3.2.3 Test{procedure

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

8.3

2.4 Pass criteria

The LEX-M under test passes if the letter of confirmation provided by the LEX-M manufacturer
indicates that:

8.3

Pin 1 is used for DA- (Negative pole for the DALI communication and bus power) and not
used for other purposes.

Pin 2 is used for DA+ (Positive pole for the DALI communication and bus power) and not
used for other purposes.

.3 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 power requirements as listed in section 4.7.2.

8.3

3.1 Test equipment

None.
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8.3.3.2 Test conditions
None.

8.3.3.3 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).

o Check letter of confirmation provided by the LEX-M manufacturer.
8.3.34 Pass criteria
The LEX-M under test passes if

e the LEX-M meets the condition listed in section 8.3.3.3 and

e the letter of confirmation provided by the LEX-M manufacturer indicates that-the LEK-M is
a Type C control device, or a bus powered Type D control device as defined inm [DALI |- Part
35[1] (Luminaire mounted control devices).

9 Luminaire compliance tests

9.1 General

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

9.2 |Luminaire mechanical interface tests

In cage the Luminaire under test holds multiple \independent LEX-Bs, each section pf the
Luminfire containing a single LEX-B shall pass the tests as defined in sections 9.3.1,(9.3.2,
9.3.3 and 9.3.4.

9.21 Test of the number of LEX-Ss
The purpose of this test is to verify thatithe Luminaire under test features at least one LEX-S.

9.2.1. Test equipment
None.

9.2.1.2 Test conditions
None.

9.2.1.3 Test procedure
Inspeg¢t the Luminaire under test and count the number of LEX-Ss.

9.2.1.4 Pass criteria

The Luminaire under test passes if it features at least one LEX-S
9.2.2 Test of the number of LEX-LPs

The purpose of this test is to verify that the Luminaire under test features exactly one LEX-LP.

9.2.2.1 Test equipment
None.

9.2.2.2 Test conditions
None.

9.2.2.3 Test procedure

Inspect the Luminaire under test and count the number of LEX-LPs.
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4 Pass criteria
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The Luminaire under test passes if it features exactly one LEX-LP.

9.2.3

Test of the LEX-S

The purpose of this test is to verify that the LEX-S of the Luminaire under test is compliant with
the applicable mechanical specifications as defined in section 3.

9.2.3.

1 Test equipment

This test shall be conducted with measuring equipment allowing a measurement accuracy
(linear and angular) equal to or better than 0.2 x tolerance.

9.2.3.
This t

I Test conditions

9.2.3.3 Test procedure
e Des
e |In

in [FTable 9-1.

st shall be conducted at 25 + 5 °C.

defined in Figure 3-4 and Figure 3-5

termine the category of the Luminaire under test from its Product Data\Set.

Table 9-1 — Dimensions of the LEX-S for category R44x17

case the category of the Luminaire under test is R44x17, measure all dimensions| listed

Dimjension Nominal Description Ndamber of Min. Max
occurrences to
check
B1 17.2 LEX-S width 1 171 17.3
B2 44.2 LEX-S length 1 44 1 44.3
B3 2.3 Curvature of corners 4 2.2 24
C1 - Border length 1 61
C2 - Border width 1 23
e In[case the category of the.lluminaire under test is R60x22, measure all dimensions| listed
in [Fable 9-2.
Table 9-2'— Dimensions of the LEX-S for category R60x22
defined in Figure 3-7 and Figure 3-8
Dimension Nominal Description Number of Min. Max
occurrences to
check
E1 22.0 LEX-S width 1 21.8 22.2
E2 60.0 LEX-S length 1 59.8 60.2
E3 - Curvature of corners 4 - 0.5
F1 - Border length 1 69 -
F2 - Border width 1 28 -

e In case the category of the Luminaire under test is C22-T1, measure all dimensions listed

in

Table 9-3.
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Dimension Nominal Description Number of Min. Max.
occurrences to
check
H1 22.23 LEX-S diameter 1 21.82 23.01
J1 - Border diameter 1 36.0 -

in Table 9-4

In case the category of the Luminaire under test is C22-T2, measure all dimensions listed

Table 9-4 — Dimensions of the LEX-S for cat. C22-T2
defined in Figure 3-13, Figure 3-14 and Figure 3-15

Dimjension Nominal Description Number of Min. Max.
occurrences to
check
H1 22.23 LEX-S diameter 1 21.82 23101
J1 - Border diameter 1 36.0
L1 - Internal border width 1 36.0
L2 - Internal border length | 1 35.5
L3 - Internal border length Il 1 60.5
9.2.3.4 Pass criteria
The Uuminaire under test passes if the measured values of all dimensions listed jn the

appro

9.2.4

Thep
dema

9.2.4.
Calip¢g

9.2.4.

priate table are within the specified range:

Test of the Luminaire demarcation

ation model as defined in section 3.

Test equipment
r.

D

Test conditions

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

9.2.4.
Ds

J

termine the category of the Luminaire under test from its Product Data Set.

Test)procedure

Fin

rpose of this test is to verify that the Luminaire under test is compliant with the applicable

A

d\the corresponding LEX-M Demarcation model in section 3.

Ad

9.2.4.4

ditional guidelines for this test are provided in [Book 1] — Annex B.
Pass criteria

Verify that the Luminaire provides the keep-out volume of the LEX-M Demarcation model.

The Luminaire under test passes if the Luminaire provides the keep-out volume of the LEX-M
Demarcation model.

9.2.5

Test of the LEX-LP of the Luminaire under test

The purpose of this test is to verify the mechanical interface of the LEX-LP of the Luminaire
under test. This compliance test is not required in case the Luminaire under test features a
Zhaga certified LEX-LP.

In case the Luminaire under test does not feature a Zhaga certified LEX-LP, all tests in section

7.2 sh

all be conducted.
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9.2.6 Test of the thickness of the mounting plate

The purpose of this test is to verify that the thickness of the mounting plate of the Luminaire
under test is in the range 0.4 < D < 1.5 mm.

9.2.6.1 Test equipment
Caliper.

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

9.2.6.3 Test procedure

Measure the thickness of the mounting plate in the region of the LEX-S border as defined in
sectionh 3.

9.2.6.4 Pass criteria

IA
O
IN

The Luminaire under test passes if the thickness of its mounting plate is inthé& range 0.4
1.5 min.

9.3 |Luminaire electrical interface tests
In cage the Luminaire under test holds multiple independent LEX-Bs, each section pf the
Luminfire containing a single LEX-B shall pass the tests as defined in sections 9.3.1,(9.3.2,
9.3.3 and 9.3.4.

9.3.1 Test compliance with [D4i Requirements]
The purpose of this test is to verify that the Luminaire mneets all requirements for Luminaires as
defined in section 7 of [D4i Requirements].
9.3.1. Test equipment

None.

9.3.1.2 Test conditions
None.

9.3.1.3 Test procedure

Inspegt the letter of confirmation provided by the Luminaire manufacturer.

9.3.1.4 Pass criteria

The Uuminaire under test passes if the letter of confirmation provided by the Luminaire
manufacturer indicates that the Luminaire meets all requirements for Luminaires as defiped in
sectioh 7 of [D4) Requirements].

Y
TS

9.3.2 Test of the Luminaire pin assignment
h

The pbrpese—oft retherthepirassighmento fthe-tLuminaire

under test complies

ot ot vnarifiy
ST TO tO—VCTITy Vvt

o
ith Table 4-1.

s ¢

9.3.21 Test equipment
None.

9.3.2.2 Test conditions
None.

9.3.2.3 Test procedure
Inspect the circuit diagram of the Luminaire under test and check whether for the LEX-LP the
following conditions are met:

e Pin 1is connected to the LEX-B line for DA- (Negative pole for the DALI communication and
bus power) and not used for other purposes.
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Pin 2 is connected to the LEX-B line for DA+ (Positive pole for the DALI communication and
bus power) and not used for other purposes.

9.3.2.4 Pass criteria

The Luminaire under test passes if all conditions listed in section 9.3.2.3 are met.

9.3.3

The purpose of this test is to verify whether the Luminaire complies at its LEX-LP with the
requirements on electrical insulation as listed in section 4.6.1.

Test of the Luminaire electrical insulation

9.3.31 Test equipment

None.

9.3.3.

None.

9.3.3.
Inspeq

9.3.3.4
The L

manu
insula
IEC 6

p Test conditions

B Test procedure
t the letter of confirmation provided by the Luminaire manufacturer.

L Pass criteria
uminaire under test passes if the letter of confirmation_provided by the Lun

9.3.4

The p
DALI

9.3.4.

None.

9.3.4.
None.

9.3.4.

Ing
co

ed versus mains power according to the requirements,for basic insulation as defi
598-1.

rcturer indicates that all contacts of each LEX-LP .of.the Luminaire under te

Lirpose of this test is to verify whether thetkuminaire meets the DALI communic
bus power requirements as listed in section 4.7.1.

Test equipment

p Test conditions

B Test procedure

pect the circuit diagram of the Luminaire under test and check whether the fol
hditions are met:

All non-emergency ECGs are installed in the Luminaire under test and are conneg
the LEX=B.

bus;

Test of the Luminaire DALI communication & DALI bus power requiremenI

inaire
st are
ned in

ion &

owing

ted to

The-Luminaire under test does not feature provisions for connection to an externa| DALI

e {optiomalt) bus power suppty unit s instatted i the tuminmaire and s conne
the LEX-B.

Inspect the letter of confirmation provided by the Luminaire manufacturer.

9.3.4.4 Pass criteria

The Luminaire under test passes if:

all

conditions as listed in section 9.3.4.3 are met and

ted to

the letter of confirmation provided by the Luminaire manufacturer indicates that the
Luminaire under test does not contain a DALI application controller nor DALI input devices

as

defined in [DALI — Part 103].
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Annexes
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Annex A

Product Data Set requirements

In this section the requirements with respect to the Product Data Sets of Zhaga products defined
in this Book 20 are listed.

A.1 LEX-M Product Data Set
The LEX-M Product Data Sets shall contain the following information:

e The mechanical category (R44x17, R60x22, C22-T1, C22-T2).
A.2 Luminaire Product Data Set
The LEX-M Product Data Sets shall contain the following information:

e Thle mechanical category (R44x17, R60x22, C22-T1, C22-T2), for each LEX-S.
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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 aims to Istandagrdize

companents of LED luminaires, including LED light engines, LED modules, LEDarfays, hd
electrgnic control gear (LED drivers) and connectivity fit systems.

Zhagq has created a set of interface specifications, known as Books. Each Book define
or mofe components of an LED luminaire by means of the mechanical;"photometric, eleq
thermal, and control interfaces of the component to its environment.<I'his makes such pr
interchangeable in the sense that it is easy to replace one produet with another, even
have peen made by different manufacturers.

Contgnts

This Book 1 is a special book, because it does not)define components of LED lumir
Insteald, this book gives an overview of the Zhaga terminology as well as common inforr
to expllain the general aspects of the interfaces defined by Zhaga. This book also defines
of generic compliance tests, which are used. o verify if a product meets the require
defined in the relevant Zhaga interface specification.

Intended Use

This Yook should be read to become familiar with the basic principles of the Zhaga int
speciflcations. In particular, the othér Zhaga interface specifications rely on the inforr
provided in this book. This infotmation is not duplicated in those other books.

Iders,

s one
trical,
pducts
f they

aires.
nation

a set
ments

erface
nation



https://iecnorm.com/api/?name=e795e9e19f56be1c51a519c3cd1325fa

- 60 - IEC PAS 63422:2022 © |EC 2022

1 General

1.1 Introduction

The Zhaga 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 i i B j ial Book i it provides
commpn information, which is relevant to all o Hook 1

ns. In
additign, this Book 1 specifies general requirements for Zhaga compliant components gf LED

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

This Book 1 is to provide a set of requirements and compliance tests which are applicgble to
most Zhaga products and which can be called up as required by the other Books. Accordglingly,
the prpvisions of this Book 1 apply only in the specific contexts defined in the other Bookg. The
other Books, in making reference to any of the,sections in this Book 1, specify the exient to
which|that section is applicable. The other Books may also include additional requiremepnts as
necesgary.

1.3 Conformance and references
1.3.1 |Conformance

All prgvisions in the Zhaga interface specifications are mandatory, unless specifically indficated
as re¢ommended, optional or)informative. Verbal expressions of provisions in the Zhaga
interfgce specifications follow the rules provided in ISO/IEC Directives, Part 2. For all ¢larity,
the ward "shall" indicate$ia requirement that is to be followed strictly in order to conform|to the
Zhagq interface specifications, and from which no deviation is permitted. The word "should"
indicates that among several possibilities one is recommended as particularly suitable, without
mentigning or excluding others, or that a certain course of action is preferred but not necesgsarily
requirgd, or that (in the negative form) a certain possibility or course of action is deprecated but
not prphibited:

1.3.2 |Nermative references

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

[CIE 13.3] 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 correlated colour
temperature

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

[NIST TN 1297] NIST Technical Note 1297; 1994 Edition—Guidelines for Evaluating and

Expressing the Uncertainty of NIST Measurement Results
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[Zhaga-ECG] Zhaga Interface Specification, Book 13 Separate Electronic Control Gear

[LEDset-Inf] LEDset1

Information Interface Specification, Edition 1.2, November,

2016 available from md-sig.org

[LEDset-Pow] LEDset

Power Interface Specification, Edition 1.1, November, 2016

available from md-sig.org

1.3.3 Informative references

[Zhaga LTLA] Zhaga Logo Trademark License Agreement

1.4 Common definitions
Ambient Temperature

Average temperature of the air in the environment where the

Authofized Testing Center

Book
Built-in ECG

Compahtible
Demafcation

Electrpnic Control Gear

External Power

Holdef

Larminalre (Oor rest Fixture) s app ed. A few typlcal Exaliiples

are:

e In case of an outdoor Luminaire or a suspénded |ndoor
Luminaire, the Ambient Temperature is thetemperafure of
the air in the vicinity of the Luminaire.

e In case of a recessed Luminaire, the Ambient Temperature
is the temperature of the air in the foom, below the ¢eiling
and in the vicinity of the Luminaire.

Organization that is authorized, by the Zhaga consortium to
perform compliance tests for a-Specific Book.

A Zhaga interface specification.

A Separate Electronics~Control Gear that is designed for
mounting inside an enclosure, such as provided by a Luminaire
or a separate box. The use of a Built-in Electronic Contro] Gear
outside a Luminaire-without an enclosure can result in relevant
standards for gléctrical product safety being violated.

Two or more\Zhaga products are Compatible if the combipation
can function as intended.

A component Demarcation is the boundary betweeh the
compoenent and its environment.

Acunit that is located between the external power and ¢ne or
more LED Modules to provide the LED Module(s) wjth an
appropriate voltage or current. It may consist of one or more
separate components, and may include additional functignality,
such as means for dimming, power factor correction, and radio
interference suppression.

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

A component that maintains the LED Light Engine, the LED

Independent ECG

Integrated ECG

Module or the LED Array in a tuncfional 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 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.

1 The definitions are possibly further restricted in the other Zhaga Books.
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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 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 of that system.

A light source that is supplied as a single unit and intended to
be used in combination with a Holder. In addition to one or more

LED Uight Engine

LED Module

Light Emitting Surface

Lumingire
Lumingire Optics
Measyrement Uncertainty

Opticq Contact Area

Produpt Data Set
Rated|<parameter>

Rated|Operating Temperature

LEDs, their mechanical support and their electrical conngction,
it may contain components to improve its photometric, thermal,
mechanical and electrical properties, but it does net\inclufe the
Electronic Control Gear.

A combination of one Electronic Control Gearyand one off more
LED Modules and means for interconnecting.these compohents.
A LED Light Engine may consist of multiple housings.

A light source that is supplied as a single unit. In addition fo one
or more LEDs, their mechanical~support and their electrical
connection, it may contain {eomponents to improve its
photometric, thermal, mechanical and electrical propertigs, but
it does not include the Electronic Control Gear.

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

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

Set of one.ormore optical elements, which shape the light putput
of the LLE, not being part of the LLE itself.

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

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

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

exppnded

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

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

Reference Temperature

The temperature at a specified position on the Thermal Interface
Surface under steady state operating conditions. The exact
coordinates of this position are defined for each type of LLE or
LED Module in the respective Book.

Relative Partial Luminous Flux Percentage of the luminous flux that is emitted by a light source

Separate ECG

Test Engine

Test Fixture

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 that is
separate from the LED module(s) of the LLE.

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 LED
Light Engine, a LED Module or a LED Array.
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Thermal Interface Material Material at the Thermal Interface Surface which has the purpose

to improve the heat transfer from the LLE, LED Module or LED
Array to the heat sink of the Luminaire.

Thermal Interface Surface The surface of the LLE, LED Module, LED Array or Thermal Test

Engine that makes physical contact with the surface of the heat
sink of the Luminaire.

Zhaga Consumer Product A Zhaga Consumer Product is intended to be applied and

replaced by consumers.

Zhaga Professional Product A Zhaga Professional Product is intended to be applied by a

1.5 [Common acronyms

ATC
CCT
CRI
DUT
ECG
LED
LES
LLE
NA
OCA
PETF
PCB
PDS
RMS
TIM
TIS
TPTF
TTE
TUTF

1.6 [Common symbols

Pel

Pel,mod
Pvis

Luminaire maker.

Authorized Testing Center
correlated color temperature
color rendering index
device-under-test

Electronic Control Gear

light emitting diode

Light Emitting Surface

LED Light Engine

not applicable

Optics Contact Area
Photometric & electrical Test Fixture
printed circuit board

Product Data Set

root mean square

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

thermal uniformity Test Fixture

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

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

Py,

P th,rear
P th,front
Rin

Rth,max

Rep (i, 1)

max
Rgy

FEO-Amtp-to—FSOAm{untt—A-
Thermal power generated in the LLE, LED Module or LED Array (unit: W).

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

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

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

Value of the thermal resistance from the Thermal Interface Surface to the
environment for which holds: t; = t; 4eq (Unit: K/IW).

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

Maximum thermal spreading resistance (unit: K/W).
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SPD(A)  Spectral Power Distribution (unit: W/nm). SPD(4) corresponds to what is expressed
as "total spectral radiant flux" in [IES LM-79-08].

ta 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 Thermal Interface Surface of the LLE,
LED Module or LED Array under steady state operating conditions (unit: °C). The
exact coordinates of this position are defined for each 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 related to t, (unit: °C) .

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

1.7 |Common conventions

1.7.1 |Cross references

Unless 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 infgpmative, informative text is set in ifalics.

1.7.3 |Terms in capitals

All terms starting with a capital are defined inseétion 1.4.

1.7.4 [Units of physical quantities

Physi¢al quantities are expressed in units of the International System of Units.

1.7.5 |Decimal separator

The dg¢cimal separator is a comma (",").

2 Oyerview of Zhaga (informative)

2.1 |About Zhaga

Zhagd has createdia set of interface specifications, known as Books, which define the inteffaces

betwepn a LED\ Luminaire component and its environment. Examples of LED Luminaire

compagnents.are LED Light Engines, LED Modules, LED Arrays, Holders, Electronic Gontrol

Gears| (LED drivers) and connectivity fit systems. The Zhaga Consortium aims to facilitate easy

exchapg€ of components in a LED Luminaire. Replacement may be attractive becalyise of

superiwmmmmmﬁmm—mm—l‘ource

choices for optimizing the logistic process or simply to be open for more cost effective
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

e photometric interface

e electrical interface

e thermal interface

e control interface

Apart from definitions of the interfaces listed above, each Zhaga book also defines requirements
for the information in the Product Data Set (section 2.4).
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A Zhaga interface specification defines either a Zhaga Professional Product or Zhaga Consumer
Product. A Zhaga Professional Product is intended to be applied by a Luminaire maker while a

Zhaga

Consumer Product is intended to be applied and replaced by consumers.

The Zhaga interface specifications do not define safety requirements (electrical, thermal
etcetera) of Zhaga products. There may be a recommendation to specify in the Product Data

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 in that
Book, for example in categories having different dimensions, different external powers or
different Optics Contact Areas.

2.2 [Zhaga buitdingblocksand-interfaces
In thig section, the definitions of Zhaga building blocks are elaborated. Each Book, 'defines
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 (which
provides an appropriate environment for one or more LED Light Enginesfand possibly| other
compgnents (see Figure 2-1 and Figure 2-2). A Luminaire typically (butonot necessarily) is
compifised of a heat sink to carry away the heat generated in the LLE(s), optical deviges to
reshape the light beam of the LLE(s), means to supply electrical power to the L{LE(s),
connegtivity fit system to attach an extension module to the Luminaire and means to attach the
Lumingire to a wall, ceiling, stand, etcetera.
Connetgtivity fit system
Nension module External Power
b I
Pl N Luminaire
@_ LED L&'_ LED &}_ LED
Module Module Module
N\
IEC
Figure 2-1 — Schematic overview of a Luminaire and
one or more non-integrated LED Light Engines
Connegtivity fit system
Xtension module External Power
— Lerinaire

Integrated
LLE

Integrated
LLE

Integrated
LLE

Figure 2-2 — Schematic overview of a Luminaire
and one or more integrated LED Light Engines
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A LED Light Engine is defined as a combination of one Electronic Control Gear and one or more
LED Modules (see Figure 2-3 and Figure 2-4).

A LED Module is defined as 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 optical, thermal, mechanical and electrical properties, but it does not include the
Electronic Control Gear.

The Electronic Control Gear is defined as a unit that is located between the External Power and
one or more LED Modules to provide the LED Module(s) with an appropriate voltage or current.
It may consist of one or more separate components, and may include additional functionality,
such as means for dimming, power factor correction, and radio interference suppression.

The LED Module(s) and the Electronic Control Gear can be in one housing as depicted\infigure
2-3. Such a system is denoted as a LED Light Engine with Integrated ECG, or altethatively as
an Int¢grated LED Light Engine.

LED Light Engine

External Power | ! ECG Q}/ LED Medule \‘

_ ) : Functional unit

B : Physical unit

IEC
Figure 2-3 — Schematic overview of a LED)Light Engine with Integrated ECG

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

LED Light Engine.

Hxternal Power - ~—_

|
|
7 /1: LED Module

N ECG - LED Module /

|:] : Physical unit

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 are Interchangeable
in the sense that LED Luminaire components, possibly designed by different manufacturers,
can be 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 context:
Compatibility and Interchangeability:

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

e Two or more Zhaga products are Interchangeable if replacement of the first product with the
second product in a system results in comparable photometric and dimming properties of
that system.
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Note that to ensure Interchangeability, the Luminaire also should be designed for
Interchangeability. As an example, the Luminaire Optics should incorporate diffusing elements
to account for different granularity of light emission by different LLEs or different LED Modules.

2.4 Product Data Set

The Product 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 Product
Data Set of a Zhaga product are defined in the applicable Book. These requirements guarantee
that the Product Data Sets of Zhaga products contain the information which

e enables a check on Compatibility and

Cts.

nother
me, a
profegsional lighting expert may combine product A and product B in a Luminaire (product C)

One of the challenging issues is that the characteristics of the produet A-B-C combination in
terms |of performance and lifetime depend on the characteristics.of{all three products gnd on
how these three sets of characteristics match. In order to effectively cope with this sityation,
Zhagd has defined procedures with tests to be conducted by manufacturers and Authprized
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
sectiops 2.5.1 and 2.5.2.

2.5.1 |Certification

Beforg market introduction of a Zhaga product,dhe following procedure is conducted. Seje also
Figurg 2-5.

o Ngxt 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
geperate the Product Data Set ‘that is required by the Zhaga interface specification. The
megasurements are performed-as defined in the Zhaga interface specification. The oufcome
of these tests is laid out in"the Product Data Set that is provided with the product.

e Thie manufacturer sends-the product with associated Product Data Set to an Authprized
Tejsting Center. The-ATFC performs all compliance tests that are listed in the correspgnding
Zhiaga Book and returns a test report and a test report summary to the manufacturer

e Thle manufacturer sends the test report summary to the Zhaga Logo License Adminisitrator.
If fhe test report summary indicates that the product has passed all tests, the Zhagg Logo
Ligense Administrator certifies the product.
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Figure 2-5 — Overview of test and certification of Zhaga products

2.5.2 |Market surveillance

After narket introduction of a(Zhaga product, a market surveillance procedure may be injtiated
to chgck for the compliance of the product. For details on the market surveillance progedure
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, forfsome
LLEs {he end-User, can check whether two or more Zhaga products are Compatible.

Certified Product Data / Product Data Certified
product A Set j \_ Set product B
‘Luminaire maker | |
| I 2 v |
| |
| Compatibility check |
| |
4\ |
| |
| |
| |
| /\ |
i Match No match }

e IEC

Figure 2-6 — Compatibility check


https://iecnorm.com/api/?name=e795e9e19f56be1c51a519c3cd1325fa

IEC PAS 63422:2022 © |EC 2022 - 69 -

2.7 Zhaga product certification

The Zhaga Consortium prohibits use of its trademark on products and on product documentation
without a trademark license. Members can obtain a conditional trademark license by signing
the so-called Zhaga Logo Trademark License Agreement [LTLA]. This agreement licenses the
Zhaga Logo for use on products that have certified.

3 Mechanical interface

31 Drawing principles

Unless indicated otherwise, the characteristics of the mechanical interface are specified
according to the following principles:

e Thie dimensions are in millimeters.

e The minimum and maximum values provided in tables that accompany the- drgwings
represent absolute limits, without any implied tolerance (neither positive, ndr|negative).

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

The mlechanical interface between the Separate ECG and the Lumijnaire is defined in [4haga-
ECG].
3.3 |Thermal expansion

The mechanical dimensions are verified at a temperature‘in the range 25 + 5°C. This|[is the
tempefrature at which a LED Luminaire component s<typically mounted in a Lumjnaire.
Manugacturers should take all necessary measures) to ensure that thermal expans|on or
contraction is accommodated for the complete operating temperature range.

3.4 |Demarcation (Informative)

In many Zhaga books the mechanical interface of a product, for example a LED Module, g LED
array,|lan LLE or an ECG has been defined-by means of a so-called Demarcation model. [In this
sectioh the principle of the Demarcation,model will be elaborated by means of an examp]e.

C}\c‘}‘
Q-
&

IEC
Figure 3-1 — Example of a Demarcation Model (2-dimensional)

A denarcation model defines a 3-dimensional space. The product shall fit in this space gnd at
the sgme-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 3-2 shows an example of a product that is compliant with the demarcation model.
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Figure 3-2 — Example of a product which is compliant with the Demarcation Model

Figure 3-3 and Figure 3-4 show two examples of products that do not comply with the

Dema

rcation - model

Figure 3-3 — Example of a product which is not complian

Figure 3-4 — Example of a product @&h is not compliant with the Demarcation M
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ines for measuring comphml&%lth the Demarcation model are provided in Annex|
hotometric mterfaceC)\\

Light Emitting Su@s
t Emitting Su (LES) is a surface associated to a LED Light Engine or

d and tha the following characteristics:

sub al light generated by the LED Light Engine or the LED Module/LED A
itt rough this surface.

e Th

/LED Arrag specific dimensions, position and orientation through which the lj

intensity distribution (See Figure 4-1).

the Demarcation Model

lodel

B.

LED
ght is

ray is

inous

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

LL

E 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.
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Inside a circular shaped LES, the LEDs may be placed in any arrangement, for example in
a rectangular arrangement.

A clear dome or cover above one or more LEDs is allowed to exceed the LES height.

Examples LES definitions:

The LES is the domed cover of a multichip, phosphor covered LLE or LED Module/LED
Array.

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

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

In fthe case of a diffuse cover covering the LEDs, the LES is described by the light/emitting

arg¢a of the diffuse cover.

For eqch type of LLE, LED Module or LED Array the requirements for the LES, ‘are defipned in

the

4.1

4.2

LED

tha

.1 |LES categories
The Zhaga interface specifications define circular LES categories as’/listed in Table 4-1.

In gea‘eral, the characteristics of the light generated by a LED Light Engine, a LED Modul|e or a

regpective Book.

Table 4-1 — Definition of circular LES categories

LES category Minimum LES diameter? Maximum LES diameter
designation
LES6.3 4,5 6,3
LES9 6,3 9,0
LES13.5 90 13,5
LES19 13,5 19,0
LES23 19,0 23,0
LES30 23,0 30,0
LES40 30,0 40,0

Operating conditions for measuring photometric parameters

rray depend_on_the operating conditions. This section defines the operating conditions

t shall be applied*when measuring the photometric parameters defined in this chaptel.

In cage the device-under-test is a LED Module or a LED Array the operating conditigns for

photometric tests shall be as follows:
ThLﬂMAW_WMMMMm 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 t. or t, within the range
trratea £ 1°C OF tprateq = 1 °C respectively.

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.
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e The photometric output of the LED Module/LED Array shall not be affected in any way by
objects (reflectors, glass or plastic windows, heat sink features, etcetera) that are exterior
to the LED Module/LED Array and the Test Fixture.

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

e The LLE or LED Module(s) in case of an LLE with Separate ECG shall be mounted in Test
Fixture(s) according to the manufacturer’s mounting instructions.

e The frequency of the External Power of the LLE shall be within 0,2% of the Rated value.
Depending on the Rated voltage range of the LLE, the LLE shall be tested at one or 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 & 277VAC

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

e The heat sink(s) of the test fixture(s) shall maintain the.temperature t, or ¢, within the|range
trrhted £ 1°C OF t, 1ateq £ 1 °C respectively.

e Thle photometric output of the LLE shall not beraffected in any way by objects (reflgctors,
glgss or plastic windows, heat sink features, &lcetera) that are exterior to the LLE apd the
Test Fixture(s).

e Injcase of an LLE with Separate ECG, the ECG should be mounted at a distance fraqm the
LED Module such that the ECG does @ot influence the results of the measurement.

e Infase of an LLE with Separate ECG, the LED Module(s) shall be electrically connegted to
the¢ ECG according to the LLE manufacturer’s instructions.

e In[case the LLE features adjustable settings (for example output current of the ECG [or de-
rafing settings), these settings shall be according to the manufacturer’s instructions.

e Inj|case of an LLE-Wwith Separate ECG and more than one LED Module, photometric
properties shall be'measured on one LED Module, while the other LED Modules arg also
op(/Erated according to the manufacturer’s instructions to enable equal photometric qutput.

If no instructions are provided, the other LED Modules shall be operated in environiental

conditions equal to the conditions of the LED-Module-under-test. The measurement|setup

shpuld bevsuch that the light output of the other LED Modules has no effect aon 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.

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.
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Figure 4-1 — Rotationally symmetric solid angle bounded by the polar
angles y; and y, 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 [IEC61341:2010]and the beam angle categories shall
be defined as in Table 4-3.

Table 4-3 — Definition of beam angle categories

Beam angle category Minimum_beam angle Maximum 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 eqch\type of LLE, LED Module or LED Array, the required luminance characteristicls may
be defined in the respective Book. In case of a LLE with multiple LED Modules, luminance
characteristics are defined per LED Module.

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 62732]. In case of an LLE with multiple LED Modules, CRI is defined per LED Module.
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4.8 Luminaire Optics (informative)

The Luminaire Optics (e.g. reflectors, refractors or diffusers) are not defined in the Zhaga
interface specifications. It is recommended to design Luminaire Optics in such a way, that the
nominal parameter values of the LES and luminous intensity distribution result in the desired
photometric characteristics of the LLE-Luminaire Optics combination. Due to the compound
nature of many LED Module solutions, it is expected that Luminaire Optics designed for Zhaga
compliant LLEs takes into account the structure of LED clusters, e.g. by using frosted surfaces
or facetted structures to achieve comparable light output with all kinds of module technologies
enabled 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 distributed
with Luminaire Optics. The larger the uniformity the more simple the measures are that need to

b t kan for a2 nronar liaht dictrihiiting
e takenfor-a-propertight-distribution-

5 Electrical interface

5.1 Electrical insulation (informative)

Interngtional and national regulations require that products on the marketymtst be conppliant
with product safety standards (for example UL standards in the USA, ENStandards in Burope
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 the sole responsibility of the manufacturer that brings the product|to the
market.

6 Thermal interface
6.1 Background information (informative)

One of the most challenging issues in LED lighting is related to the temperature of the LED. On
the one hand this component is made of a . semiconductor material and therefore it is sensitive
to opgrating temperature, both in termscof performance and lifetime. On the other hand the
operaling temperature of the LED is net only determined by the design of the LLE or the LED
Module but also by the design of the Luminaire. Manufacturers of Zhaga LLEs or LED Mgdules
have ho knowledge in which Luminaire the LLE or LED Module will be used. In orfer to
effectively cope with this situation, a model of LLE-Luminaire or LED Module-Lunjinaire
combipation 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 — Lunjinaire
combipation or LED Mgdule — Luminaire combination.

In segtion 6.2, thetgeneric thermal interface model is defined whereas a simplified madel is
defingld in sectioh:6.3. The simplified model is applicable when a Luminaire maker applies a
LLE of LED Module in a Luminaire.

6.2 Generic thermal interface model
6.2.1 lGenheral 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
surface 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.

3) ALLE with Separate ECG. In this case the thermal interface is defined as the contact surface
of the LED Module and the heat sink of the Luminaire and it is assumed that the ECG does
not influence the thermal behavior of the Luminaire — LLE combination (See also section
6.1.12). In case of an LLE with multiple LED Modules, each LED Module has its thermal
interface with the Luminaire.
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Figure 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

the Lyminaire. The LLE or LED Module consumes an amount of electrical power P, and

respe
EQ. 6
EQ. 6

Here,

ttively. This power is converted into visiblg light and heat:

1: Pe1=Pvis+Pth or
2: Peimod = Pyis + P
P, is defined as the radiantflux in the visible light spectrum (380 nm< A < 780 nm

vis

P

F%“pe, or

el.mod , ; Pt front

Pt

Pth, rear
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Figure 6-2 — Power conversion

e and
Pel,mod

Some of the thermal power P, is drained by convection and infra-red radiation. The sum of the
thermal power drained by convection and IR radiation is denoted by Py .t Typically a
substantial part of the thermal power will be drained through the Thermal Interface Surface to
the heat sink of the Luminaire®. This portion is denoted by P, rear-

not

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

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

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

Py rone 1S defined to be the thermal power that is drained by convection and IR radiation to the environment and
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EQ. 6-3: Pth = Pth,rear + Pth,front

The Thermal Interface Surface is defined as the surface of the LLE or LED Module that makes
physical contact with the surface of the heat sink of the Luminaire. The temperature t, is defined
as the temperature at a specified position on the Thermal Interface Surface under steady state
operating conditions®. The exact position of this temperature point is defined for each type of
LLE or LED Module in the respective Book.

The Zhaga defines the Rated Operating Temperature (t.n.x) and the value of t. .« shall be
such that if t, = t.hax, @ sample of the LLE or LED Module at zero burning hours shows
photometric values equal to the Rated values within tolerances defined in the compliance test
specifications of the Zhaga interface specifications.

The Reference Temperature t, depends on the Ambient Temperature (t,), the thermal resistance
of the|heat sink of the Luminaire (Ry) and the thermal power that is transferredythrough the
Thermal Interface Surface (Py eqr). Using a simple 1-dimensional model, the following relation
is obtained:

EQ. 614: t,=1t,+ Rth ) Pth,rear

For pgrformance equal to or better than the Rated values, the LLE"of LED Module sholld be
operafed under the condition

4 < tymax OF:

t =t
EQ.615: Ry < Ripmax With  Rypax = e
R th,rear

6.2.2 |Test Fixture TPTF

The rglation between the thermal power drained’by convection and IR radiation (Py ont) pn the
one hand and the thermal power drained via the heat sink (B reqr) On the other hand depends
on thg geometry of the LLE-Luminaire syStem or the LED Module—Luminaire system. Fof each
type of LLE or LED Module a Test Fixture TPTF may be defined in the respective BooK. This
Test Hixture TPTF shall be used to measure Py, reor-

6.2.3 |Rated Operating Temperature and safety (informative)

The Rated Operating Temperature (t, ,qteq) OF (tpratea) IS Used to define the conditions for the
measyrement of the temperature dependent parameters of the LED Light Engine of 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
maximjum temperature related to safety.

In ordgr to comply with safety regulations, the LLE manufacturer has to make sure that the LLE
or LEDp Module operates safely under normal operating conditions. However, this |s not
mandted by Zhaga and will not be verlfled by the ATC In typical products the maximum

y o ¢ g drature
(trmted) or (tp mted) This maximum temperature related to safety may be l/sted in the Product
Data Set 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 in the
Product Data Set.

6.2.4 Thermal overload protection (Informative)

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

6 “steady state” is defined in section A.1.3.5.
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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, . decreases.
This effect 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
Temperature. For each type of LLE or LED Module, Product Data Set requirements with respect
to Ruymax are defined in the respective Book. In case the Ambient Temperature is not listed in
the Product Data Set, a value of 25 °C shall be used.

For egeh i ired-ir-the-respee f W nbient
Tempégratu

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

In cage the Ambient Temperature is not listed in the Product Data Set of the Luminalire an
indepgndent judgment of the Ambient Temperature shall be made andthis 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 prevides an appropriate environmént for
one of more LED Light Engines. Each LED Light Engine is a combination of one Elegtronic
Contrgl Gear and one or more LED Modules. In this' section two cases for Luminaires with
multipje LLEs or Multiple LED Modules are described.

6.2.6.1 Separate heat sinks

In casp a Luminaire contains more than one'LLE or more than one LED Module and thesg LLEs
or LED Modules are mounted on separate heat sinks, it is assumed that the LLEs of LED
Modules do not influence each other from a thermal point of view. The general model desgribed
in seclion 6.2.1 can be applied to.each LLE or LED Module individually.

6.2.6.20ne heat sink

In casp a Luminaire contains ‘more than one LLE or more than one LED Module and thesg LLEs
or LEI) Modules are mounted on a single heat sink, all LLEs or LED Modules shall be idertical”.
For sych systems, the thermal resistance of the Luminaire is defined as:

MAX (tq))—t
EQ. 6{6: Ry, = ———=
Pth,rear

with t}; {temperature t, of a LLEi or LED Module;

Pirear : Thermal power per LLE or LED Module

6.2.7 Thermal compatibility check

In general, the thermal resistance of a heat sink depends on the thermal power applied to the
Thermal Interface Surface (Py, ). FOr that reason several values of Py, ., and corresponding
values of Ry, are listed on the Product Data Set of the Luminaire.

7 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.
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In order to determine whether a particular LLE or LED Module is thermally compatible® with a
particular Luminaire, it should be verified that the applicable thermal resistance Ry, specified in
the Product Data Set of the Luminaire is less than or equal to the applicable maximum thermal
resistance Ry m.x specified in the Product Data Set of the LLE or LED Module. Here, the
applicable thermal resistance can be linearly approximated from thermal resistances
corresponding to thermal powers above and below the actual LLE or LED Module thermal
power. In cases of doubt or incomplete data, the thermal resistance of a power lower than the
actual LLE or LED Module power shall be chosen for evaluation. The applicable maximum
thermal resistance Ry, m.xiS the maximum thermal resistance that corresponds with the Ambient
Temperature.

As an_example (Informative). consider the information listed in the Product Data Sets of
particlar LLEs and Luminaires:

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

trmax [(°C) 65 trmax (°C) 80

Punrear] (W) 18 Punrear (W) 35

ta (°C 30 40 50 ta (°C) 30 40| 50
Rinmad (K/W) 19 14 0.3 Rinmax  (K/W) 1.4 1.1 0.9
Data sheet of Luminaire #1 Data sheet of Ldminhaire #2

Max. tla (°C) 30 Max. ta (°C) 40

Rinat Pep rear = 10 W (K/W) 1.8 Rih atPinrear = 10 W (K/W) 0.9

Renat P rear =20 W (K/W) 1.6 Repat Py rear =20 W (K/W) 0.8

Rinat Peprear =30 W (K/W) 1.5 Rinat Peprear =30 W (K/W) 0.7

Rinat Pinrear =40 W (K/W) 14 Rinat Peprear =40 W (K/W) 0.6

From these numbers it can be concludeddhat

o LLF #1 is thermally compatible with Luminaire #1 as Ry, at Py, .., = 10 W (1,8 K/W) |s less
thgn R, .y at 30 °C (1,9 K/'W).

o LLF #1 is thermally compatible with Luminaire #2 as Ry, at Py, .., = 10 W (0,9 K/W) |s less
thgn R, .y @t 40 °C (134 K/W).

o LLF #2 is not thermally compatible with Luminaire #1 as R, at Py, .., = 30 W (1,5 K/W) is
maqre than Ry, 4 at’30 °C (1,4 K/W).

o LLF #2 is thetmally compatible with Luminaire #2 as R, at Py, .., = 30 W (0,7 K/W) |s less
than R, mavat 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. Implicitly it is
assumed that the temperature across the Thermal Interface Surface is independent of the
position. In typical applications this is not exactly the case. When replacing the LED Light
Engine or LED Module by a Thermal Test Engine, the thermal interface model can only be used
to predict the temperature t, if the temperature non-uniformity of the LED Light Engine or LED
Module and the Thermal Test Engine are limited. The non-uniformity of the temperature
distribution across the Thermal Interface Surface depends on:

e the construction of the TTE, LLE, or LED Module and

e the construction of the heat sink of the Luminaire.

8 “thermally compatible” means that the LLE-Luminaire or LED Module/LED Array-Luminaire combination will
operate at t, < t;pax-
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The non-uniformity of the temperature distribution across the Thermal Interface Surface is
expressed in a set of thermal spreading resistance values. Here, the thermal spreading
resistance between two measurement points i and j is defined as:

.. ti—t;
EQ. 6-7: Rep,(i,)) = T

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

The parameter R} is defined as the maximum value of all spreading resistance values:

EQ. 618: R = MAX(Rgp (1, 1))

The Zphaga interface specification may restrict the thermal non-uniformity in then¢case of|a LLE
or LED Module being operated in a Test Fixture TUTF. For each type of LLE or LED Modyle the
Test Hixture TUTF and the requirements for thermal uniformity in this test case may be defined
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 ahd the
heat qink, a Thermal Interface Material (TIM) is typically applied to this interface. The [[IM is
defin%d to be part of the LLE or LED Module/LED Array and the Thermal Interface Surface is at
the inferface of the Luminaire and the TIM as depicted in/Figure 6-3.

\O “Thermal Interface
1 : Surface

IEC

Figure '6-3 — Position of the Thermal Interface Surface
in case of a configuration with TIM

The LLE or LED_Module/LED Array shall be tested with the TIM prescribed by the LLE gr LED
Module/LED .Array manufacturer, and the LLE or LED Module/LED Array manufacturef shall
provide the prescribed TIM to the Zhaga Authorized Testing Center (ATC) when offering the
LLE or LED-Module/LED Array for Zhaga compliance testing. The Luminaire shall be testgd with
a TIM[that is specified in the test specification of the respective Book.

6.2.10 Surface planarity and roughness

In order to guarantee good thermal contact between the LLE or LED Module/LED Array and the
heat sink of the Luminaire, both the surface of the LLE or LED module/LED Array and the
surface of the heat sink shall meet planarity and roughness requirements. For each type of LLE
or LED Module/LED Array these requirements may be defined in the respective Book.

6.2.11Aging of LED Light Engine or LED Module/LED Array (informative)

Due to aging of the LED, the radiated power (P,;;) will decrease over time and consequently the
thermal power will increase. Although this effect is relatively weak it is recommended that the
Luminaire manufacturer takes it into account in the design of the Luminaire.

6.2.12Empty
This section is empty because its contents in a previous version has become obsolete.
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