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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ZHAGA INTERFACE SPECIFICATION BOOK 1 AND BOOK 10

FOREWORD
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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of which it shall be published as another type of normative document, or shall be withdrawn.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 1.8 and Book 10 Edition 1.0 with no changes
introduced.

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

Subdivision 1 comprises Zhaga Book 10 Edition 1.0 — Circular LED modules for spot lighting.

Subdiyision2-com : oh—1-8—Overview-ahd-comme
is essential to the interpretation of Zhaga Book 10 (and future Zhaga books).

~which

The fliture intention is for the content of this PAS to be incorporated within‘orne or| more
Interngtional Standards and at this time any conflict with IEC Directives and_drdfting rules will
be addressed.
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Subdivision 1

Zhaga Interface Specification Book 10

Summary (informative)

Background

The Zhaga Consortium is a global lighting-industry organization that aims to standardize LED
light engines and associated components such as LED modules, Holders and electronic control

gear (

Zhag9g
LED |
electri
produ
if they

| ED drivers).

has created a set of interface specifications, known as Books. Each Book defin
ght engine and/or associated components by means of the mechanigal; photon
cal, thermal, and control interfaces of the product to its environment(THis makeg
Cts interchangeable in the sense that it is easy to replace one product with another
have been made by different manufacturers.

Contegnts

The L
also p
collim

ED Modules defined in this Book have an essentially circdlar outer shape with a
referably circular Light Emitting Surface, so that they,~are well suited to be use
ating Luminaire Optics in spot lighting applications¢/The LED Modules are disc sl

and arne grouped into several size categories, to allow for different LES sizes and flux cate

The L
specif]

This B

Inteng

The L
conne

ed in Zhaga Book 13.
ook should be read together with Zhaga Book 1.

ed Use

ED module defined in this specification is intended to be screwed to a heat sink ang
cted to a separate electrohic control gear. The light output is essentially Lamber

enabl¢ the luminaire optics to_shape the application’s desired light distribution from a d

input.

The L

EFD modules defined in this Book 10 are intended to be installed and replaced by lun

manuflacturers only\

es an
netric,

such
L even

small,
d with
aped,
gories.

ED Modules are intended to be used with a.separate Electronic Control Gear, which is

to be
ian to
efined

inaire
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1 General

1.1 Introduction

The Zhaga Consortium is a global organization that aims to standardize LED Light Engines and
associated components. An LED Light Engine is a light source for general lighting that is based
on solid state technology, and typically consists of one or more LEDs combined with Electronic
Control Gear. Examples of associated components are LED Modules, Electronic Control Gear,
and Holders. Zhaga has created a set of interface specifications, known as “Books” defining
interfaces between LED Light Engines, associated components and Luminaires.

Book mwmmmmmwm the
series| In addition, Book 1 defines requirements and compliance tests which are applicable

acrosg multiple Zhaga Books. The Books refer to these requirements and compliance’tgsts as
applichble.

1.2 |[Scope

This Book 10 defines interfaces between LED Modules, associate components (Holder$) and
lumingires. Not all interface descriptions are applicable to LED Modules or Holders, but where
applichble they are identical.

The sg¢ope of the interface descriptions is focused on a range of LED Modules with a cjrcular
shape|and high luminance LES. A LED Module is intended to be fixed to a luminaire heat sink
by medans of screws. Its light output distribution is primarily Lambertian, to enable Luminaire
Opticq to shape an application-specific light distribution’independently of that of the LED Module.

Zhagd Book 12 defines an LED (Chip on Board) Array component, which shares dertain
interfgdce descriptions with this Book 10 (mainly-photometric). It is possible to combine g Book
12 compliant LED Array with a Holder that ensures mechanical and electrical fit of the ass¢mbly.
The Holder provides its own set of mechanical/electrical/thermal interfaces to a luminaire. If
these finterfaces are compliant with the-interface descriptions in this Book 10, the Holder+LED
Array pssembly can be used in the same way as an LED Module compliant with this Book| Thus
this Bpok can also be used to check-compliance of Holders with respect to the Holder-Luminaire
interfgce.

This Book 10 defines several size categories of the LED Module
e 35/mm, 50 mm maximum outer diameter
The sigze categofies can have different LES diameters and different LES categories:

e LHES6.3,"LES9, LES13.5, LES19, LES23

The LEDWodules are intended to be installed and replaced by professionals only.

1.3 Conformance and references
1.3.1 Conformance

All provisions in the Zhaga interface Specifications are mandatory, unless specifically indicated
as recommended, optional or informative. Verbal expressions of provisions in the Zhaga
interface specifications follow the rules provided in Clause 7 of ISO/IEC Directives, Part 2:2018.
For clarity, the word “shall” indicates a requirement that is to be followed strictly in order to
conform to the Zhaga interface specifications, and from which no deviation is permitted. The
word “should” indicates that among several possibilities one is recommended as particularly
suitable, without mentioning or excluding others, or that a certain course of action is preferred
but not necessarily required, or that (in the negative form) a certain possibility or course of
action is discouraged but not prohibited. The word “may” indicates a course of action
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permissible within the limits of the Zhaga interface specifications. The word “can” indicates a
possibility or capability, whether material, physical or causal.

1.3.2 References

For references that are not listed in this section, see [Book 1]. For undated references, the
most recently published edition applies.
[Book 1] Zhaga Interface Specification, Book 1: Overview and Common Information

[Book 12] Zhaga Interface Specification, Book 12: Rectangular LED arrays with circular LES
and corresponding Holders

[CIE §52] Calculations for interior lighting — Applied Method, CIE 52

1.4 Definitions

This sgection defines terms that have a specific meaning in the context of thisBgok 10. [Ferms
that have a specific meaning across all Zhaga Books are defined in [Book H.
Book-[10 LED Module LED Module according to the specifications’in this book.

LED Module Demarcation The mechanical boundary between @n' LED Module apd its
environment.

Spot Application Application of a Luminaire in which.fight is to be focused to albeam
with FWHM of typically <40°.
LED Array A light source that is supplied as a single unit and intended to be

used in combination witty'a Holder to build a LED Moddle. In
addition to one or more LEDs, their mechanical support and their
electrical connectiony)it may contain components to imprgve its
photometric, thermal, mechanical and electrical properties,|but it
does not include*theé Electronic Control Gear.

1.5 |Acronyms

This gection defines acronyms thatihave a specific meaning in the context of this Bopk 10.
Acronyms that have a specific mganing across all Zhaga Books are defined in [Book 1].

TTE-Spot Thermal Test Engine for Spot LED Modules
1.6 [Symbols

This gection defines.symbols that have a specific meaning in the context of this Bopk 10.
Symbgls that have\a specific meaning across all Zhaga Books are defined in [Book 1].

<HgcA> Average height of the OCA (unit: mm)

L Average Luminance in Area i (unit: cd/m2)

S Luminance rotational symmetry parameter

U Luminance uniformity parameter

N Number of Luminaire camera pixels within LES

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 definitions provided in Part 1 of this
document, Interface Definition and the definitions provided in Part 2 of this document,
Compliance Testing, the definitions provided in Part 2 take precedence over the definitions
provided in Part 1.


https://iecnorm.com/api/?name=209b11055824f91513837c97ed5b0c71

- 16 - IEC PAS 63324:2020 © |IEC 2020

1.7.2 Cross references

Unless 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 10 are capitalized. See section
1.4.

1.7.5 Units of physical quantities

Physi¢al 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 dgécimal separator is a comma.

1.7.7 Limits

Values$ that are indicated as typical, as well as values’between parentheses, are informgtive.
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2 Overview (Informative)

2.1 General

General information with respect to the Zhaga Interface Specifications and certification of
products that comply with this Book 10 can be found in [Book 1], section 2.

If components are treated differently in a section, this will be marked at the beginning. Possible
components are:

e LED Module
e LHED Array Holder which forms an LED Module, using suitable Zhaga compliant LED. Arrays

2.2 |Description of the LED Module and LED Array Holder

This Book 10 defines an LED Module typically applied in spot lighting applications. The LED
Module or Holder is to be mounted onto or into a Luminaire by an OEM Luminaire manufgcturer
typically by means of M3 screws.

The LED Modules defined in this Book 10 have preferably a circulat/Light Emitting Surfgce. In
case df a LED Array Holder, the Zhaga compliant LED Array will have this Light Emitting Spurface.

The olptline of the LED Modules and Holders described is gssentially round. Three maximum
outer fliameters are possible, corresponding to two LED Module categories:

e D35 (35 mm maximum outer diameter)

e D3J0 (50 mm maximum outer diameter)

Adjacent to the Light Emitting Surface is a mechanical surface, called the Optics Contacft Area
(OCA) which serves as reference for Luminaire Optics.

Figure 0-1 — Example 3D-drawing of a Book 10 D35 LED Module (informative)

The Luminaire typically includes the means to guide heat away from the LED Module in order
to keep the temperature of the LED Module at a level necessary to reach the performance and
lifetime specified by the LED Module manufacturer. To ensure this capability, testing procedures
as well as certification and marking specifications are defined in this document.

The light output of the LED Module itself does not have a ‘spot light’ distribution but a general
distribution (defined in section 0) which can be tailored into a specific distribution by means of
Luminaire Optics. The photometric interface of the LED Module is specified here in such a way
that using suitable Luminaire Optics, similar Luminaire performance in spot applications is to
be expected using different LED Modules with the same LES category. The specification has
been carefully evaluated to yield as similar performance as possible without restricting the inner
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structure of the LED Module or the LED technology used inside. This has been done to leave
as much room as possible for technical innovation in this field.

2.3 Outline of this Book

This Book 10 consists of two parts:

Part 1, Interface Definition, defines the LED Module-Luminaire interface and LED Array Holder-
Luminaire interface in terms of the four sub interfaces:

e The mechanical interface (section 0).

e Thle photometric interface (section 0).
e Thie electrical interface (section 0).

e Thie thermal interface (section 0).
Part 2f Compliance Tests, defines:

e Specific tools, which are used for testing compliance of a LED Module or a Lunjinaire
(section 0).
e Thie LED Module tests (section 0).

e Thie Luminaire tests (section 0).
The Apnexes to this Book 10 provide the following additiénal information:

e Rdquirements on the information that shall be partiof the Product Data Set (Annex A).
e GuJidelines for mechanical interface test (Annex’B)

e Gyidelines for LES and Luminance measutement (Annex C)

e Rgmarks on photometric interchangeability and color effects (Annex D)

e Luminaire test tools (Annex E)
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Part 1: Interface Definition
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3 Mechanical interface

31 Drawing principles

For the purpose of this section, the provisions in [Book 1] — section 3.1, apply. To simplify
drawings and associated text, they are normally labelled only as “LED Module”. Where
appropriate (as indicated in the text), the items labelled with “LED Module” can also depict a
LED Array Holder for the purposes of this Book.

3.2 Mechanical references

The referenrce-planeand-thereferencepointofat erwith-respect
to (optional) TIM are defmed in Figure 0-1. Dimensions are specified relative to gither the
reference point or reference plane unless indicated otherwise. Moreover, dimensions are
specifled with TIM (if present) in compressed state.

| E
=

O

ED Arrav Hald~re) v
=

[ H
e oy rote Vv

Cross section A-A i-"—“Z-axis _LLE

S$&7TIM (optional)

“reference plane

_>*reference point

I | o . Ar'-

O

“Y-axis

Figure 0-1 — Positions of the reference point and
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Figure 0-2 — Positions of the reference point, plane and axis
in a sketch of the LED Module (example for D50 category).
Similar for Holders, exceptthat they do not have an LES.

Definition of the mechanical interface of the LED Module (and Holder)
LED Module demarcation

FD Module Demarcationshare defined in the following section. In case of a LED
the demarcation is verified with a recommended LED Array attached to the Holdeg
bly is treated as antLED Module for this purpose within this section.

No p

rt of the LED ‘Module (excluding interconnect) shall cross the boundaries of th

maximum height H (D35 category) or g (D50 category).

Array
r. The

LED
s the

O—D

TIM is
(while
d the

Additionally, for the purpose of this section, the provisions in [Book 1] — section 3.3, apply.

3.3.1.1 D35 LED Module Demarcation

D35 LED Modules shall have a Demarcation according to the drawing in Figure 0-3 and with

dimen

sions according to Table 0-1.
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Izr: CAOSS SECTIONG-0
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‘\\617
Figure 0-3 - D.rgv&ing of the demarcation of the D35 LED Module
Notes fo Figure: C)O
e (RR) Reference
e (X)|Referenc is. This is a symmetry axis for the complete model.
e (Y)|Refer -axis. This is a symmetry axis for the complete model.

o (2) I@Jce Z-axis
e (P)Reference point

e The blue area indicates the keep-in zone for the LED Module and the keep-out zone for the Luminaire.

Table 0-1 — Mechanical dimensions of D35 LED Module Demarcation

Dimension Value
PA 35
B 25
@C 3,15
H 4,0
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3.3.1.2 D50 LED Module Demarcation

- B ——
o) jo]e ‘> E 0
1 ‘
|
.
SECTION A-2 l 1
- -t =
-t B —
5
x
N

Exg
o
sdf
@h

| \ 1
| ﬂ\\ T
r |
|
Frk?grgg}r?r‘]em /

Figure 0-4 — Drawing of the demarcation of the D50 LED Module

Table 0-2 — Mechanical dimensions of D50 LED Module Demarcation

Dimension Value Remark

a 52

e 6,4

f 3,4

g 72 Note that this is the maximum outline height, in contrast to D|7/'5
1') h 50,25 No minmum value specified, in contrast to Book 3
Ld 35

k 45°

m 15

P 27,5
¢d 28,4 To be evaluated at actual OCA height (<Hy,>)
ha 4

@c See Table 0-3 — Maximum |To be evaluated at actual OCA height (<Hy:,>)

inner OCA diameter

D50 LED Modules including the electrical interconnect shall be within the dimension specified
in Figure 0-4 and Table 0-2.
3.3.2 Optics Contact Area

The optics contact area (OCA) is used as a mechanical reference plane for Luminaire Optics.
The maximum inner diameter of the OCA is determined by the LES category of the LED Module
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and can be seen in Table 0-3. The minimum outer diameter of the OCA depends on the size
category of the LED Module. The average height of the OCA is denoted <Hgp>

For D35 Modules, the minimum outer diameter of the OCA is the outer diameter of the Module
(i.e. nominal 35mm). All the module surface is used as the OCA. The OCA of the LED Module
features mounting holes and may also show additional recessed features. No such features
(e.g. screw heads) are allowed to extend above the OCA. The average height of the OCA
(<Hpca>) shall be in the range given in Table 0-4.

For D50 Modules, there is a fixed minimum outer diameter of the OCA, denoted by ed in
Table 0-2. It is measured at the actual height of the plane surface which extends between the

diame
protru

range

Positipn of the OCA in the,Z-axis will be determined by the 3 highest points of the LED M

OCA

ters od and ec. A simplified image is shown in Figure 0-7. No mechanical (fe
Hing from the OCA are allowed. The average height of the OCA (<Hyc>) shall|be

given in Table 0-4.

Optics Contact Area
/

Figure 0-5 — Optics Contact Area of the 35mm LED Module

see Figure 0-6).

atures
in the

odule

Reference
Plane

Figure 0-6 — Height of the Optics Contact Area of the D35 LED Module
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Table 0-3 — Maximum inner OCA diameter

LES category POCA .., C
LES6.3 11,67
LES9 13,67
LES13.5 19,17
LES19 23,2
LES23 26,2

(informative)
In order to have an effective landing spot for the Luminaire Optics, the OCA should\be jas flat
as pogsible.

— ¢d —

ha

Figure 0-7 — Dimensions of OCAs for a D50 category

Table 0-4 — Allowed minimum and maximum OCA heights within demarcation

LED Module category Relevant dimension in Actual OCA height
demarcation
<Hoca>
D35 H 3,0mm — 4,0mm
D50 ha 3,5mm - 4,0mm

3.3.3 Requirements on screw holes
3.3.3. D35"Module

The DB5,LLED Module shall have either counterbored screw holes or countersunk screw holes.
In eiter<case, the LED Module maker shall specify in the PDS the screw type for which the
LED Modufte as been designed by referencing a public standard (for exampie a DINStandard).

The geometry of the screw holes shall be such that a screw compliant with the specification in
the PDS fits in the screw hole and the maximum height of the assembly (LED Module + screws)
is less than or equal to <Hgca>.

3.3.3.2 D50 Module

No special requirements

3.34 LED Module Connection
3.3.4.1 D35 Module

No special requiremtents.
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D50 Module
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An electrical interconnect? should be placed symmetrically at the LED Module X axis (see
Figure 0-2). The interconnect should not exceed the maximum outline given in Figure 0-4 and
Table 0-2. If a Plug is used it should have a width of maximum 14 mm and a length (in plugging

directi
Any w

3.3.5

3.3.5.4—D35-Module

No sp

3.3.5.
The L

NOTE

3.3.6

LED Nodules may contain any kind of mechanical “inner feature” like light mixing eler

mech{
a cert

Within

kind of mechanical “inner feature” provided it does not exceed the height b as defined in

0-5 an
an O(Q

on) of maximum 8 mm.
ires exiting the module should be within the dimension m.

Luminaire keepouts for interconnect

bcial requirements.

p D50 Module

iminaire design should foresee space for a connection as specifiedgin-section 3.3.

Inner Feature

nical holding elements, electrical insulation elements, etc., provided they do not e
hin height.

the diameter oc defined in Figure 0-4, and, Figure 0-8 the LED Module may conta

d Figure 0-8. In particular, the inner feature may contain an extension of the OCA o
A of smaller size.

QOc

| |

NS

N

\ I

Figure 0-8 — Maximum Inner Feature outlines (dense hatched area)

In addition to these connection keepouts, the thickness of connection wires-needs to be taken into account.

nents,
xceed

in any
Table
reven

Table 0-5 — Maximum height of inner feature (b)

LES Category D35 D50
LES6.3 4,0 mm
LES9 4,0 mm 5,0 mm
LES13.5 4,0 mm 5,5 mm
LES19 6,4 mm
LES23 7,2 mm

A dome or cover above one or more LEDs shall be allowed to exceed the height b, if optical
behaviour is not changed from a similar LES without dome or cover (See section 4.2). The

1 e.g. by means of a Receptacle / Plug system or a set of wires.
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maximum height of the dome or cover shall not exceed 20 mm (measured from the Reference
Plane).

3.4 Additional LED Array Holder properties (informative)

A LED Array Holder which complies to this Zhaga Book is required also to comply to the
requirements laid out in Zhaga Book 12, such that it is compatible to Zhaga compliant LED
Arrays as well as to Zhaga compliant luminaires.

3.5 Luminaire mechanical properties

ou 3_surface G = I aire diameter of more than the
demailcation diameter with means for screwing the (e.g. M3 threads or_holes for
tting screws) at points corresponding to the LED Module geometry.

3.6 |Optional “Locking Ring System” (LRS)

The 50 mm LED Module may contain features described in this sectiofi~in order to Inable
toollegs mounting by means of a holder (“locking ring”). The detailsCof the dimensions are
descriped in Zhaga [Book 3] Edition 1.3.
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4 Photometric interface

4.1

General

This section contains the Photometric Interface of the LED Module. LED Array Holders are not
affected by the specifications in this section. The LED Module shall emit light of a Lambertian
distribution in the direction of the module’s reference axis. Associated to the specific light
emission of the LED Module is a Light Emitting Surface characterized by its height and diameter.

4.2
For th

Light Emitting Surface

FS for

Book
defing]
surroy

The L

p S o -
0 LED Modules shall be described by a circular flat plane parallel to the reference
d in Figure 0-1. It has a meaningful physical boundary or it is a virtual surface
nding area of the LED Module.

ar

e |t
thd

The h

light emitting parts are behind the LES, when seen in atop view. This height should be

asar

The L
allows
within

4.2.1

covered by the LES.

ncircles all pixels in the luminance image of the LED Module that have a value >1
maximum (See Annex C).

. ern seen from above, all light emitting parts (LED, diffuse cover and / or mixing chgmber)

bight of the LES shall be as small as possible while complying with the condition t

bference by the Luminaire manufacturer in desighing Luminaire Optics.

ES categories are defined in [Book 1] — section 4.1. For each LED Module catego

the range defined by its LES category.

Table 0-1 — Association. of LES Category to LED Module Category

LES Category D35 D50
LES6.3 Yes
LES9 Yes Yes
LES13.5 Yes Yes
LES19 Yes
LES23 Yes

Additional hints for LES features to improve interchangeability with Lumin

plane
in the

S shall have the smallest possible diameter while complying with the following conditions:

D % of

hat all
taken

y, the

d LES categories are shown in Table 0~1. The actual LES of the LED Module shall be

aire

$iva)
—Opties-({informative)

e The center of the LES should not be off from the Z-axis of the LED Module by more than
1 mm in any direction.

e Inside the circular shaped LES, the LEDs could be placed in a rectangular arrangement.
The aspect ratio of this rectangle should be >= 0,8 to produce almost rotational symmetric
light distributions even with reflectors for small beam angles. Within any direction
mechanical parts of the LEDs may exceed the diameter of the OCA as long as top surface
of the OCA is not intersected and all light emitting parts are within the diameter ¢ of the
OCA. The area of the light emission should be equal to the area of a circle with the diameter
of the LES.

e A dome or cover above one or more LEDs should be allowed to exceed the LES height hp,
keeping the mechanical limits laid down in 3.3.6. This dome / cover should have mainly
hemispherical shape.
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When designing an optical system for a general Zhaga-compliant module, the typical LES height
should be taken as reference. The actual LES height of an individual Zhaga Module is allowed
to vary in a range shown in Table 0-2.

Table 0-2 — Categorization of LES height

LED Module Category D35 D50
Typical LES height 2,0 mm 4,0 mm
Minimum LES height

Maximum LES height 4,0 mm 7,2 mm

4.3 |Operating conditions

For tHe LED Module defined in this Book 10, the operating conditions defined in [Bpok 1]
sectionh 4.2 apply. In addition, the mounting position of a Spot LED Module jis not considgred to
have a significant influence on the photometric properties and can thus bechosen arbitrarily.

4.4 Luminous flux

For the purpose of this section, the provisions in [Book 1] — section 4.3 apply. The luminous
flux offa LED Module shall be measured under the conditions, specified in section 4.3.

4.5 |Luminous intensity distribution

For the purpose of this section, the provisions in [Book 1] — section 4.4 apply. The luminous
intensjty distribution of a LED Module shall be*measured under the conditions specified in
sectionh 4.3 with the exception that Reference Temperature may be stabilized at any tempgrature
as only relative values are considered for the\luminous intensity distribution.

It is recommended that the LED Module has a light intensity distribution that is as clgse as
possilile to a Lambertian intensity distribution. The light intensity distribution shall comply with
the refuirements listed in Table 0-3.

Table 0-3 — Requirements for a Lambertian light intensity distribution

Y1 Y2 CIE cumulative Relative Partial
flux zones Luminous Flux
[CIE 52]
Min. Max.
0° 41,40° FC1 39 % 56 %
41,40° 60,00° FC2-FC1 31 % 37 %
75,50° 90° FC4-FC3 0 % 7%

4.6 Luminance uniformity

For the purpose of this section, the provisions in [Book 1] — section 4.5 apply. The luminance
uniformity of a LED Module should be measured under the conditions specified in section 4.3
with the exception that the Reference Temperature may be stabilized at any temperature as
only relative values are to be considered for the luminance uniformity.

The luminance of the LED Module should be symmetric with respect to the reference Z-axis.
Using the definition of the five segments 4; (i=1...5) of the LES as shown in Figure 0-1, the
following symmetry parameters are defined as follows:


https://iecnorm.com/api/?name=209b11055824f91513837c97ed5b0c71

1)

2)

3)

4.7

- 30 - IEC PAS 63324:2020 © |IEC 2020

Luminance rotational symmetry
The luminance rotational symmetry parameter S is calculated from the average luminance
L; in forward direction in each of the four segments 4; (i=1...4) as ::;:((LL‘)) . Note that the

definition of segments does not have a coupling with the orientation of the module. For that

reason, r:‘;:((LLL)) is calculated for different orientation (see C.3) and luminance rotational
symmetry (S) is defined as S = max (%}. The value of S should not be lower than 0,5.

Luminance center balance
Lg

————— The value of B should not
Average (Lq ..Ly )

The Luminance center balance is defined as: B =
be|higher than 4.

LuLninance uniformity

Th

luminance uniformity U is defined as U = LL“ﬂwith
RMS

Lag: the average luminance over the actual LES area 2.

Lrits = \/%ELJZ-: the RMS luminance values over every pixel in the aetual LES area.

LES category
Diameter

Figure 0-1 — Luminance property evaluation areas

Correlated color temperature

For the purposeof this section, the provisions in [Book 1] — section 4.6 apply. The corrglated
color temperature of a LED Module shall be measured under the conditions specified in sjection

4.3

4.8

Color rendering index

For the purpose of this section, the provisions in [Book 1] — section 4.7 apply. The color
rendering index of a LED Module shall be measured under the conditions specified in section

4.3

4.9

Luminaire Optics (Informative)

Luminaire Optics (e.qg., reflectors) should be designed in such a way that the nominal values of
LES diameter and height with a Lambertian emission pattern result in the desired performance.

2

For this requirement, not the LES category diameter but the actual LES diameter as given in the PDS or determined
according to Annex C shall be used.
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Luminaire Optics may be mounted in contact with the OCA corresponding to the LES diameter
category it is designed for.

NOTE Due to the compound nature of many LED Module solutions, it is expected that Luminaire Optic designs for
Zhaga compliant Spot LLEs take into account the structure of LED clusters, e.g. by using frosted surfaces or faceted
structures to achieve the comparable light output with all kinds of module technologies enabled by the Zhaga
Specifications. The luminance uniformity factor U of the LED Module can give a hint on the degree of effort necessary
to achieve properly distributed light with Luminaire Optics.
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5 Electrical interface

This section addresses the electrical interface of the LED Module. This section does not affect
LED Array Holders.

5.1 Electrical interface to the ECG

The LED Module defined in this Book 10 shall comply with the provisions of [LEDset-Inf] and
[LEDset-Pow].

(Informative)
A LED Module that is compliant with [LEDset-Inf[ can have either a 2-wire electrical jnterface
(2 wirgs configured to be connected to a current source) or a 3-wire electrical interface (4 wires
configured to be connected to a current source and the third wire is used to control\the qurrent
of that current source. Moreover, such a LED Module may have additional” wires and
functionality as long as the LED Module can be used in the 2-wire or the 3 wire configyration
as deflined in [LEDset-Inf].

5.2 Electrical insulation

For the purpose of this section, the provisions in [Book 1] — section 5.1 apply.

The Product Data Set of the LED Module should include a-specification of the implemented
electrical insulation according to applicable standard(s).
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6 Thermal interface

This section addresses the Thermal Interface of the LED Module. It does not affect LED Array

Holde

6.1
For th

6.2
6.2.1

For th

6.2.2

For th

6.2.3

For th

6.2.4

In ord
Lumin

tr,max .

model
by:

The 4
combi
chose

The v

rs.

Background information (informative)

e purpose of this section, the provisions in [Book 1] — section 6.1 apply.

Generic thermal interface model

General case

e purpose of this section, the provisions in [Book 1] — section 6.2.1 apply.

Rated Operating Temperature and safety (informative)

e purpose of this section, the provisions in [Book 1] — section 6.2.3 ‘apply.

Thermal overload protection

e purpose of this section, the provisions in [Book 1] — seétion 6.2.4 apply.

Thermal compatibility check

br to determine whether a particular LED Module’is thermally compatible with a par
Rire, it should be verified that the LED Module=Luminaire combination will operate
The value of t, . is listed in the LED Module.Product Data Set. Using the generic tH
as defined in [Book 1] — section 6.2.1ycthe operating temperature t. can be deter

tr =ta+ R Pth,rear E

mbient temperature t, js\determined by the application of the LED Module-Luni
hation. The value of Rj-is a characteristic of the heat sink. Both t, and Ry, sho
h appropriately by a‘skilled person.

plue Of Py, eq iSOt listed in the LED Module Product Data Set. However, it ¢

estimated, using.the*Rated value of P, in the LED Module Product Data Set.

(Informative)

Deper
used.

ticular
at ¢, <
ermal
mined

Q. 6-1

inaire
uld be

an be

ding.on the required accuracy of the estimation of Py, ..., the following methods npay be

Method 1 — Ignore P zon

In this case P reqr = Py

Method 2 — Estimate Pz, using a thermal simulation.

In this case, Py, ,eqr IS calculated using: Py, ear = Pey — Puyfrone @NA Py fione IS €Stimated using a
thermal simulation of the LED Module in the specific application. This allows the characteristics

of the

6.2.5

Luminaire also to be taken into account.

Thermal Interface Material

For the purpose of this section, the provisions in [Book 1] — section 6.2.9 apply.
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Surface planarity and roughness

For the purpose of this section, the provisions in [Book 1] — section 6.2.10 apply. It is
recommended that the surface in the Luminaire which serves as a thermal interface has a

surfac

6.2.7

e planarity smaller than 0,1 mm and a surface roughness smaller than 3,2 ym.

Aging of LED Module (informative)

For the purpose of this section, the provisions in [Book 1] — section 6.2.11 apply.

6.3

Luminaire Thermal requirements

The Ltminaire is supposed to contain features that enable the heat generated by ¢th¢

Modul

6.4

The th

6.5

The A
where

e In
is
e |In
the

The tH
Therm
where

As a ¢
on the
in the

manuflacturer defines a setup for measuring the thermal resistance of the Luminaire. This

should
setup
examf

to be conducted to the ambient.

Compatibility check

ermal compatibility check including an example is described in section’6.2.7 of [Bq

Ambient temperature and thermal resistance (Informative)

mbient Temperature is defined as the average temperature-of the air in the enviro
the Luminaire (or Test Fixture) is applied. A few typical examples are:

case of an outdoor Luminaire or a suspended indoof/A uminaire, the Ambient Tempe
he temperature of the air in the vicinity of the Lumjinaire.

case of a recessed Luminaire, the Ambient Teémperature is the temperature of thg
room, below the ceiling and in the vicinity*of'the Luminaire.

ermal resistance of the Luminaire (Ry i) is defined as the thermal resistance frg
al Interface Surface to the environment. The environment corresponds to the p
the Ambient Temperature is defined.

onsequence of these definitions, the thermal resistance of the Luminaire (Ry, ;ym) de
mounting instructions)‘how the Luminaire shall be applied. Next to that, the Lun
be a good modet{for the actual application of the Luminaire. Note that this measur

can be anything ranging from a free air setup to measurement boxes as defined
le UL and IEE for safety tests.

e LED

ok 1].

hment

rature

air in

m the
psition

pends

application of the Luminaire. The Luminaire manufacturer defines in the PDS (generally

inaire
setup
ement
by, for
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Part 2: Compliance Tests
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7 Compliance test tools

7.1 LED Module test tools
7.1.1 Test Fixture PETF (photometric and electrical)

The PETF for Book 10 LED Modules is a temperature controlled heat sink that allows for
mounting the LED-Module-under-test and for attachment to the photometric measurement
system.

The Thermal Interface Material to be used shall be supplied by the LED Module manufacturer
when submitbingthe LEEB-module B Hothe- ATGC

for com a
TO o7

ioneon tac
SO pPTaTct—CoS

7.2 Luminaire test tools

No spgecial luminaire testing tools are defined.
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8 LED Module Compliance and LED Array Holder Tests

This section defines compliance tests to be done on LED Modules. Only the mechanical tests
in section 8.1 and the PDS tests in section 8.5 are also relevant for LED Array Holders.

8.1 LED Module and LED Array Holder mechanical interface tests
8.1.1 Test of the mechanical interface of the LED Module or LED Array Holder

The purpose of this test is to verify that the LED-Module-under-test meets the requirements of

the demarcation model as defined in section 3.3.13. LED Array Holders must also pass this test,

with asuitable EED-Array-inserted-

8.1.1. Test equipment

The mechanical interface should be tested with (semi) automated 3D measuring equipment
such as a non-contact optical measuring system. The measurement accuracy)shall be af least
+0,05/mm.

Alternptively, the mechanical interface may be tested with a gauge 'made of a material that
s the accuracy mentioned below (for example 3 mm alumifium). In that case, it shall be
that the gauge complies with the corresponding demarcation model. This verification
e done with a (semi) automated 3D measuring equipment such as a non-contact ¢ptical

Test conditions

The mechanical interface shall be verified at a temperature in the range of 25+ 5 °C.

8.1.1.

e Verify that the LED-Module-under-test does not cross the LED Module Demarcatjon as
defined in section 3.3.1. Note that\such verification includes the outline of the LED-Mpdule-
under-test as well as the size, shape and position of the mounting holes within that outline.
Additional guidelines for this fest are provided in Annex B.

Test procedure

e For a LED Array Holder insert the suitable LED Array in the Holder and treat the assembly
as|a LED Module for the purpose of this test.

The LED-Modulerunder-test or Holder passes if the result of the LED Module Demarcation
verificption is(positive. Using (semi) automated 3D measuring equipment, verification jof the
odule-Demarcation is positive if all measurement points are in the keep-in zone |of the
odule’ Demarcation with a tolerance of 0,05 mm. Using a gauge, verification of the LED
Demarcation is positive if the LED Module or Holder fits in the gauge.

8.1.2 Test OCA of the LED Module or LED Array Holder for the D35 Category

The first purpose of this test is to verify that the LED-Module-under-test (in combination with
the TIM) meets the requirements for the OCA as defined in section 3.3.2. The second purpose
of this test is to verify whether the LED-Module-under-test meets the requirements for the screw
holes as defined in section 3.3.3.1.

8.1.2.1 Test equipment
e Caliper

3 As the TIM is defined to be part of the LED Module, the height of the LED-Module-under-test shall be verified
including TIM (in its compressed state). This verification is implemented in the OCA test (section 8.1.2).
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e Flat metal ring with an outer-diameter of 35 mm, inner-diameter equal to @OCA_,,,, and a
known thickness, constant within £0,05 mm.
8.1.2.2 Test conditions

The mechanical interface shall be verified at a temperature in the range of 25 + 5 °C. The LED-
Module-under-test shall be tested in combination with the TIM and screws which shall be
provided with the test sample. The LED Module — TIM combination shall be tested with the TIM
in compressed state with a contact pressure or torque as defined in the PDS.

8.1.2.3 Test procedure

o Ddtermine the designation of the LES category from the Product Data Set of the| LED-
Madule-under-test.

e Measure the diameter of the light opening at the top of the LED Module (3OCA).

e Mqunt the LED Module on a plate by means of the supplied screws with a ‘contact prgssure
or torque according to the specification in the PDS.

e Pagsition the ring on top of the LED Module such that the center of the.ring is concentr|c with
the center of the LED Module.

o Verify that there is visual clearance between the top of the screws and the ring.

e Maasure the height of the top of the ring at 4 positionsi<0°, 90°, 180° and 270°) on a
copcentric circle on the ring with a diameter of 20 mm.

e Cdlculate the average height of the OCA <Hgpgia> as the average height of the
4 measurement points minus the thickness of the‘ing.

e Fof a LED Array Holder insert the suitable LEDR)Array in the Holder and treat the Asgembly
as|a LED Module for the purpose of this test:

8.1.2.4 Pass criteria
The LED-Module-under-test or Holder passes if the following conditions are met:

e Thle inner diameter of the OGA (@OCA) is less or equal than gOCA
depending on the LES category according to Table 0-3.

with OCA

max max

e Thiere is visual clearancé.between the top of the screws and the ring.
e Thie average height'of‘the OCA <Hyca> is in the range of 3,0 mm < <Hgycp> < 4,0 mm.

8.1.3 Test OCA'of the LED Module or LED Array Holder for the D50 Category

8.2 |The QCA requirements as shown in section 3.3.3.2 are already covered hy the
mechdnicalVerification from section 8.1.1, LED Module photometric interface tests.

8.2.1 L -Testonluminousflux

For the purpose of this section, the provisions in [Book 1] — section A.0.2.1 apply. The Test
Fixture PETF is defined in section 7.1.1. The test conditions are defined in section 4.3.

8.2.2 Test on relative partial luminous flux and beam angle.

For the purpose of this section, the provisions in [Book 1] — section A.0.2.2 apply. The Test
Fixture PETF is defined in section 7.1.1. The test conditions are defined in section 4.3. The
relative partial luminous flux shall meet the requirements defined in section 4.5.

8.2.3 Test on correlated color temperature (CCT)

For the purpose of this section, the provisions in [Book 1] — section A.0.2.3 apply. The Test
Fixture PETF is defined in section 7.1.1. The test conditions are defined in section 4.3.
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8.24

Test on color rendering index

For the purpose of this section, the provisions in [Book 1] — section A.0.2.4 apply. The Test
Fixture PETF is defined in section 7.1.1. The test conditions are defined in section 4.3.

8.3

This s

8.3.1
For th

LED Module thermal interface tests

ection does not apply to LED Array Holders.

Test on thermal power (Py,)

purpose of this section, the provisions in [Book 1] — section A.0.3.1 apply. Th

e Test

Fixtur

8.3.2

For th

8.3.3

For th

8.4

All LE
Modul

All LE
Modul

This s

8.5
For th

174

b PETF is defined in section 7.1.1. The test conditions are defined in section 4.3

Temperature stabilization

e purpose of this section, the provisions in [Book 1] — section A.1.3.5 apply.

Position of measurement point for the Reference Temperature

e purpose of this section, the provisions in [Book 1] — section A.1.3.6 apply.

LED Module electrical interface tests

D Module compliance tests as defined in [LEDset-Pow] shall be conducted and thq
e-under-test passes if all these tests pass.

D Module compliance tests as defined in [EEDset-Inf] shall be conducted and theg
e-under-test passes if all these tests pass-

pction does not apply to LED ArraycHolders.

LED Module and LED Array‘Holder Product Data Set test

b purpose of this section,\thie provisions in [Book 1] — section A.0.5 apply.

LED-

LED-
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9 Luminaire compliance tests

9.1
9.1.1

Luminaire mechanical interface tests

Test on the mechanical interface of the Luminaire for mounting the LED
Module(s)

The purpose of this test is to verify the mechanical LED Module interface of the Luminaire-
under-test.

9.1.1.1 Test equipment

The m

echanical interface should be tested with a (semi) automated 3D measuring equipment

such as a non-contact optical measuring system. The measurement accuracy shall-be atleast
+ 0,08 mm.

Altern

ensures the accuracy mentioned below (for example 3 mm aluminum). In(that case, it sk
verified that the gauge complies with the corresponding demarcation model. This verifi
shall he done with a (semi) automated 3D measuring equipment sueh\as a non-contact
measyring system. The measurement accuracy shall be at least £ 0505 mm.

9.1.1.

p Test conditions

The mechanical interface shall be verified at a temperature in the range of 25 £ 5 °C.

9.1.1.

Verify

B Test procedure

that the Luminaire-under-test, including-mounting means such as screws does not

the LED Module Demarcation as defined in section 3.3. Additional guidelines for this te
provided in Annex B.

9.1.1.

The L

| Pass criteria

Lminaire-under-test passes’if the result of the LED Module Demarcation verifica

positiye for all LED Module pesitions in the Luminaire.

9.2

For th

Luminaire Product Data Set test

e purpose of this section, the provisions in [Book 1] — section A.2.6 apply.

htively, the mechanical interface may be tested with a gauge made, of 'a material that

all be
cation
bptical

cross
st are

tion is
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Annexes
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Annex A

Product Data Set requirements

Listed in this section are the requirements with respect to the Product Data Sets of Zhaga
products defined in this Book 10.

LED Module Product Data Set

The LED Module Product Data Sets shall contain the following information:

B

Th
co
C

Th
Th
Th
Th
Th
Th
Th
Th

Th
std

ok 10 LED Module Category (D35, D50)
luminous flux category according to section 4.4

CCT and CRI category at the Rated Operating Temperature t, .,,, usingithe three digit
e as defined in [IEC TR 62732]. Only the nominal CCT categories asspecified in|[ANSI
8.377] shall be used.

LES category according to section 4.2

actual LES size according to section 4.2

luminance rotational symmetry (S)

luminance uniformity (U)

Rated Operating Temperature t; nax

thermal power Py,

properties or type of TIM to be used with¢this LED Module
contact pressure or torque required for'mounting the LED Module

type of screws to be used for mounting the LED Module by referencing an international
ndard (for D35)

If {he LED Module is suited for use with the Locking Ring System, the following statement

sh
Bo

On toq
relateq

LED Array Holder Product Data Set

The L

Bo

bll be used: “This LED Module'is suited for use with a Locking Ring System according to
ok 3 Edition 1.3 of the Zhaga Interface Specification”.

of the parameters listed above, the LED Module PDS shall also include those parameters
to the electrical interface that are mandated PDS items in [LEDset-inf] and [LEDset-pow].

ED Array.Holder Data Sets shall contain the following information:

ok’ A0’diameter category (D35, D50)

Th
Th
Th

€ properties or type of TIM 10 be used with this LED Array Holder
e contact pressure or torque required for mounting the LED Array Holder

e type of screws to be used for mounting the LED Array Holder by referencing an

international standard (for D35).

Luminaire Product Data Set

Book 10 diameter category (D35, D50)
Number of LED Modules if greater than 1.

Th
As

e intended operating conditions specifying Luminaire orientation and t,.

it is expected that the Luminaire is only suited up to a maximum LLE power Py, rear max:

this maximum shall be stated in the datasheet.
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Annex B
(informative)

Guidelines for mechanical interface test

The procedure for the compliance test on the mechanical interface of the LED Module or the
Luminaire requires verification that the LED Module or the Luminaire does not cross the
corresponding LED Module Demarcation. Such verification can be performed using (semi-)
automated 3D measuring equipment such as a non-contact optical measuring system. This
annex provides some guidelines on the number of measurement points and their positions to
be used for such verification. The example in Figure B-1 will be used to provide these guidelines.

As afi
with a

denot¢d by ..

As a §
result

)

Figure B-1 — Example of a LED Module

Fst step, the outline of the LED Moddle (including mounting holes) is divided into seg
bproximately equal curvature. Ineach section x, the minimum curvature in that secd

econd step, measurement points are defined at the boundaries between section
of these steps is shown'in Figure B-2.

. 2
3 rz)

QS

ments
tion is

5. The

rs

Figure B-2 — Example of a LED Module with sections

As a third and final step, each section is divided into sub-sections with a maximum length d with

the va

lue of d fulfilling the following requirements:

e d<Zand

2


https://iecnorm.com/api/?name=209b11055824f91513837c97ed5b0c71

- 44 — IEC PAS 63324:2020 © |IEC 2020

e d<10mm

Additional measurement points are defined at the boundaries of these subsections. The result
of these steps is shown in Figure B-3.

Figure B-3 — Example of a LED Module with measurement points
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Annex C
(informative)

Guidelines for LES and Luminance measurements

The Light Emitting Surface and the LES diameter for a Book 10 LED Module are defined in
section 4.2 while the luminance uniformity parameters B, S and U are defined in section 4.6.
This annex provides guidance on how to measure these parameters. Note that this section is
informative only. Other methods to determine the value of these parameters may also be used.
As an example one may calculate these values from ray-set data of the device under test.

CcA

The lyminance uniformity and the LES diameter can be measured using a setup as depic

Figurg
pixels
be +/-

-m

Cc.2

See s

C.3

e P¢g
ge

Test equipment

C-1. The luminance camera should have sufficient resolution to measure at lea
over the actual LES area. The measurement uncertainty for the luminance value s

10 % or less4.

luminance

camera
/\—‘\

| LED Module ¢ %~

Heat sink LES

gure C-1 — Set-up for measurement of luminance uniformity and LES diameter

Test conditions
pction 4.3.

Test procedure

rform<a“suitable geometrical calibration to relate the size of the luminance image
pmetrical dimension of the LES. This should be done at least after any modification

ted in
5t 500
hould

to the
of the

teg

t'setup.

e Mount the LED-Module-under-test on a suitable heat sink. The luminance camera should
measure the luminance directly looking at the LED-Module-under-test along the Z-axis
(Figure 0-1). Ensure that the whole LED-Module-under-test is in the field of vision of the
luminance camera.

e Choose the focus of the luminance camera to be in the plane of the OCA, not on the LEDs.

e Tu

rn on the LED-Module-under-test.

e As only relative data is to be taken, it is not necessary to wait for thermal stabilization if the
duration of the measurement is less than 1 s. Otherwise, wait for stabilization of the
temperature t, (see [Book 1], section A.0.3.2).

4 Evaluation of measurements is always relative in this specification. Thus, the tolerance for the luminance

rota

tional symmetry, center balance and uniformity parameter is expected to be much lower.
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Measure the luminance image of the LED-Module-under-test. Trim the image in such a way
that the LED Module is in the center of the image, and that it fills at least 80 % of height and
width of the image.

Determine the center of gravity of the luminance image. The “center of gravity” of a
luminance image is by definition the point which has the least summed distance to all pixels
in the image. Use only pixels above the background noise level for this determination. A
typical threshold level is 10 % of the maximum intensity. Shift the center of the evaluation
areas (section 4.6) such that it coincides with the “center of gravity”.

Evaluate the average luminances L; in the areas A; as defined section 4.6. Note that the
LES category diameter shall be taken for this evaluation.

Dgtermime—theactaa ctrameteras—tmemmmuom S
of |gravity of the luminance image that encloses all pixe
(i91..5).

Rdtate the orientation of the segments diagram defined in section 4.6 with\respect|to the

lurmhinance image by 90° in steps of 5°. For every step, evaluate the rotational symmetry
pafameter (S). The maximum shall be taken as value for S.

Is with >10 % of the maxi

Evaluate center balance (B) as defined in section 4.6.

Evialuate the average luminance L,,, over the actual LES area.

Cdlculate the luminance uniformity (U) as defined in section“4.6. The number of pixels N
shall not be less than 500.
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D.1

Annex D
(informative)

Remarks

Photometric interchangeability

The main objective of the Zhaga Interface Specification is to promote interchangeability of LED
Light Engines while allowing maximum design freedom, especially regarding LED technology.
Consequently the light emission cannot be defined to the very last detail; in particular, the

lumingnce distribution over the Light Emitting Surface cannot be tightly toleranced.

The définitions in this book have been carefully balanced in order to make the besf compromise
betwegn freedom in LED technology and a secure platform for Luminaire Optics design.

This

and 4
19. P4
beam
during

Howe

mpromise has been found using a set of test reflectors with target-beam angles

of 20°

¢, using both specular and frosted surface. These reflectors havedbeen optimized for LES

rameters in this specification have been set such that variations in-beam angle and

center

ntensity are not larger than 12,5 %. This has been verified with all available LES 19 LLEs

phase B testing.

er, it cannot be foreseen whether in a specific reflector design the 12,5 % criteri

be meft automatically. Specific optics design for interchangeability is recommended.

As LE
draftin
Workdg
criteri

D.2

Curre
realiz
luming
specif]
Optics
using
met in

D technology evolves, there may be solutions that have not been foreseen duri

bn will

ng the
haga

g of this specification. New optics solutions.'should be reviewed regularly by the

roup and incorporated into newer editiois of this specification if they fulfill the 12,5 %
DN,

Color effects

t LED technology at the.titme of finalization of this specification comes in many teghnical
tions. Some of them shaw effects of color variation over the emission angle and/or|in the

nce distribution. Neither effect has been taken into account in this edition

bf the

cation, as the effects can be managed by proper light mixing properties of the Lunminaire
. However, it is"always recommended to evaluate the performance of a Luminaireg Optic

multi-color rayfiles and/or real samples of LLEs to ensure the intended performa
a specifieccombination of LLE and Luminaire Optic.

hce is



https://iecnorm.com/api/?name=209b11055824f91513837c97ed5b0c71

- 48 — IEC PAS 63324:2020 © |IEC 2020

Annex E
(informative)

Luminaire thermal test tools

Thermal Test Engine TTE - Spot (informative)

A Thermal Test Engine TTE-Spot can be used to simulate a general Zhaga Spot module in a
luminaire. A typical construction is shown schematically in Figure E-1. A technical drawing of
the Aluminium part is shown in Figure E-2. Preferably a device such as a Vishay LTO 100

shoulg
heat t
therm

By ap
power
evalug
easily

ansfer area of approximately 11,5 mm x 14 mm can be used. The heater must beir
bl contact, for example, by use of thermal grease.

| ___———Heating
M\w———_*__ element
i i __7——-Therr'r|10—
A SR = couple
% A /\é:@ positien

~Thermally
insulating
rmaterial
(Sptional)

Figure E-1 — Thermal Test Engine TTE-Spot schematic

blying the TTE — Spot in a luminaire and paowering the heater with the same ele
as the Pth of an intended LED Module, the’thermal behavior of the Luminaire g
ted without the actual LED Module. A . ce@mparison of the conditions for different
possible.

be used as a heater. If not available, another heater with sufficient power capability and

good

ctrical
an be
Pth is
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Figure E-2 — Thermal Test Engine TTE-Spot — technical drawing of the aluminum part
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Annex F
History of changes

Table F-1 — Changes

Location Change Reason

TCWG Issue of Edition 1.0 — Initial version, thus no changes

Subdivision 2

Zhag

h Interface Specification Book 1

Summary (informative)

Background

The 4haga Consortium is a global lighting-industry organization~that aims to stand

compd

electrgnic control gear (LED drivers) and connectivity fit systems:

Zhagd

or mo
therm

intercmangeable in the sense that it is easy to replace one product with another, even

have

een made by different manufacturers.

Contents

This B

ardize

nents of LED luminaires, including LED light engines, LED modules, LED arrays, haglders,

has created a set of interface specifications, known‘as Books. Each Book defings one
e components of an LED Iuminaire by means of thé. mechanical, photometric, elegtrical,
b, and control interfaces of the component to it§ erivironment. This makes such products

f they

ook 1 is a special book, because”it does not define components of LED luminaires.

Insteald, this book gives an overview(of the Zhaga terminology as well as common inforgation

to exp|

lain the general aspects of the“interfaces defined by Zhaga. This book also defineg a set

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

Intended Use

This Yook should be Ffead to become familiar with the basic principles of the Zhaga int

specif]
provid

led in this"book. This information is not duplicated in those other books.

erface

cations. dAn‘particular, the other Zhaga interface specifications rely on the inforqation
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1 G

1.1

eneral

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

betwe
comm

define

Such

1.2

bn a component and its environment. Book 1 is a special Book in the sense that it pp
bn information, which is relevant to all other Books in the series. In addition; B

Books refer to those requirements and compliance tests as applicable.

Scope

This Book 1 defines the common concepts that underlie the Zhagarinterface specificatig
addition, this Book 1 specifies general requirements for Zhaga compliant components @

Lumin

Each
partic
and a

pires.

of the other Zhaga interface specifications details, the requirements and the tef
lar types of Zhaga products. These Books are pdblished separately for ease of rg
ditional Books will be added as and when a ne€ed for them is recognized.

This Book 1 is to provide a set of requirements,and compliance tests which are applics

most 4

the pr
other
which
neces

1.3

1.3.1

pvisions of this Book 1 apply only in the Specific contexts defined in the other Book
Books, in making reference to anyyof the sections in this Book 1, specify the ext
that section is applicable. The other Books may also include additional requireme
sary.

Conformance and references

Conformance

All prdvisions in the Zhaga interface specifications are mandatory, unless specifically ind
as re¢gommended, ‘eptional or informative. Verbal expressions of provisions in the
interfdce specifications follow the rules provided in Clause 7 of ISO/IEC Directives, Part 2

For al

confonm to-the Zhaga interface specifications, and from which no deviation is permitted|

word
suitab

clarity,(the word “shall” indicates a requirement that is to be followed strictly in of

should” indicates that among several possibilities one is recommended as parti

| | . " et | Boof ich-defi et faces

bvides
ook 1

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

ns. In
f LED

sts for
vision

ble to

'haga products and which can be called’up as required by the other Books. Accordingly,

5. The
ent to
nts as

icated
Yhaga
2018.
der to
The
cularly

e\ Wwithout mentioning or excluding others, or that a certain course of action is preferred

but not necessarily required, or that (in the negative form) a certain possibility or course of

action is deprecated but not prohibited.

1.3.2 Normative 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.
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[IES LM-79-08]

INIST TN 1297]

[Zhaga-ECG]

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

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

Zhaga Interface Specification, Book 13 Separate Electronic
Control Gear

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

[LEDsgt-Pow]

1.3.3 |Informative references
[Zhaga LTLA]

1.4 [Common definitions5
Ambignt Temperature

Authofized Testing Center

Book
Built-in ECG

Compatible

Demafcation

Electrpni¢ Control Gear

CEDSet Power Interface Specitication, Edition] 1.1,
November, 2016 available from md-sig.org

Zhaga Logo Trademark License Agreement

Average temperature of the air in»the environment where
the Luminaire (or Test Fixture){is applied. A few typical
examples are:

e In case of an outdooriLUminaire or a suspended |ndoor
Luminaire, the Ambiént Temperature is the temperature
of the air in the yiCinity of the Luminaire.

e In case of ‘@ recessed Luminaire, the Ambient
Temperaturenis the temperature of the air in theroom,
below the ceiling and in the vicinity of the Luminajre.

Organization that is authorized by the Zhaga consortjum to
perfornmi:compliance tests for a specific Book.

A Zhaga interface specification.

A-Separate Electronic Control Gear that is designgd for
mounting inside an enclosure, such as provided| by a
Luminaire or a separate box. The use of a Built-in
Electronic Control Gear outside a Luminaire withqut an
enclosure can result in relevant standards for electrical
product safety being violated.

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

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

A unit that is located between the external power arjd one

External Power

Holder

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

A component that maintains the LED Light Engine, the LED
Module or the LED Array in a functional position, and

5 The definitions are possibly further restricted in the other Zhaga Books.
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Independent ECG

Integrated ECG

— 53 —

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.

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

Interchangeable

LED Array

LED Light Engine

LED Module

Light Emitting Surface

Lumin[aire

Integrated LED Light Engine.

A LED Light Engine that consists of a single hotsing. This
is the same as a “LED Light Engine with Integrated ECG”.
Note that a module, complying with a specific Bogk that
describes a LLE with Separate ECG buithat is dlirectly
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 rlesults
in comparable photometricand dimming properties ¢f that
system.

A light source that is supplied as a single unit and intended
to be used in combination with a Holder. In addition {o one
or more LEDs, théir mechanical support and their electrical
connection, it <may contain components to improye its
photometric, thermal, mechanical and electrical propgrties,
but it doeset include the Electronic Control Gear.

A combination of one Electronic Control Gear and ¢ne or
more2ED Modules and means for interconnecting|these
components. A LED Light Engine may consist of mlultiple
housings.

A light source that is supplied as a single unit. In aﬂdition
to one or more LEDs, their mechanical support and their
electrical connection, it may contain components to improve
its photometric, thermal, mechanical and el€ctrical
properties, but it does not include the Electronic GQontrol
Gear.

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

Luminaire Optics
Measurement Uncertainty

Optics Contact Area

Product Data Set

A lighting fixture which provides an apprgpriate

H 4 £ L1l - ol ol
crvinuriimeti 191 Uric Ul IMuTT LLLo daliu pPuUSsSSIVUTY other
components.

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

Measurement Uncertainty is the same as “expanded
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
positioning of the Luminaire Optics on the LLE or LED
Module.

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

Rated Operating Temperature

<parameter>

Reference Temperature

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

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

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

Percentage of the luminous flux that is emitted by a light

cotrca inta tha ratatinnally cummatric cnlid anala ha nded
SO e ot eotatdoharty—SyHh eSO gre—oo

Separ
Test H
Test R

Therm

Therm

Zhag9g
Zhag9g

1.5
ATC
CCT
CRI
DUT
ECG
LED
LES
LLE

hte ECG
ngine
ixture

al Interface Material

al Interface Surface

Consumer Product
Professional Product

Common acronyms

device-under-test

light emitting diode

LED Light Engine

Authorized Testing Center
correlated color temperature
color rendering index

ElectroniciControl Gear

Light.Emitting Surface

by two polar angles (see also section 4.4).

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

A device that is used to define and measUre’propertigs of a
Luminaire.

A device that is used to define and measure propertigs of a
LED Light Engine, a LED Moduleyora LED Array.

Material at the Thermal Intefface Surface which has the
purpose to improve the hedtl transfer from the LLE, LED
Module or LED Array to the heat sink of the Luminairg.

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.

A Zhaga Consumer Product is intended to be appligd and
replaced byconsumers.

A Zhaga, Professional Product is intended to be appljed by
a Luminaire maker.

NA
OCA
PETF
PCB
PDS
RMS
TIM
TIS
TPTF
TTE
TUTF

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 Fixture

thermal Test Engine

thermal uniformity Test Fixture
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1.6 Common symbols

Py Electrical power consumed by the LLE (unit: W).

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

Pyis Radiant flux of the LLE, LED module or LED Array in the wavelength range from 380nm
up to 780nm (unit: W).

Py Thermal power generated in the LLE, LED Module or LED Array (unit: W).

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

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

Rin Thermal resistance from the Thermal Interface Surface to the environmentunit:| K/W).

Rinmax| Value of the thermal resistance from the Thermal Interface Surface to the environment
for which holds: t. = t; aeq (unit: KIW).

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

RO Maximum thermal spreading resistance (unit: K/W).

SPD(A) Spectral Power Distribution (unit: W/nm). SPD (1) 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 LELE, LED Module or LED Array|under
steady state operating conditions (unit: °C).The exact position of this measurgment
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 t;ateq)-

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

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

1.7 |Common conventions

1.7.1 |Cross references

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

listed |n section 1.3, refer to the referenced section as well as the sub sections contained therein.

1.7.2 Unformative text

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

1.7.3 Terms in capitals

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

1.7.4 Units of physical quantities

Physical quantities are expressed in units of the International System of Units.

1.7.5 Decimal separator

The decimal separator is a comma (“,”).


https://iecnorm.com/api/?name=209b11055824f91513837c97ed5b0c71

- 56 — IEC PAS 63324:2020 © |IEC 2020

2 Overview of Zhaga (informative)

2.1 About Zhaga

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

e mechanical interface

e phptometric interface

e elgctrical interface

e thermal interface

e coptrol interface

Apart from definitions of the interfaces listed above, each Zhaga book also defines requirements
for thg information in the Product Data Set (section 2.4).

A Zhaga interface specification defines either a Zhaga'‘Professional Product or Zhaga Consumer
Produft. A Zhaga Professional Product is intended+te be applied by a Luminaire maker while a
Zhagq Consumer Product is intended to be applied and replaced by consumers.

The Z4haga interface specifications do net define safety requirements (electrical, thermal
etcetera) of Zhaga products. There may'be a recommendation to specify in the Product Data
Set offthe 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 |n that
Book,|for example in categories having different dimensions, different external powgrs or
differgnt Optics Contact Areas.

2.2 (Zhaga building blocks and 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 Engines and possibly| other
components (see Figure 2-3 and Figure 2-4). A Luminaire typically (but not necessarily) is
comprised of a heat sink to carry away the heat generated in the LLE(s), optical devices to
reshape the light beam of the LLE(s), means to supply electrical power to the LLE(s),
connectivity fit system to attach an extension module to the Luminaire and means to attach the
Luminaire to a wall, ceiling, stand, etcetera.
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Connectivity fit system

WI‘]SIOF\ mOdIUIe External Power

Y

Luminaire

ECG = ECG T=s ECG LED
Module Module Module

Figure 2-3 — Schematic overview of a Luminaire
and one or more non-integrated LED Light Engines

C@nnectivity fit system

tension module External Power
T

 —

Luminaire

Integrated Integrated Integrated
LLE LLE LLE

Figure 2-4 — Schematic overview of a Luminaire
and one or more integrated LED Light Engines

A LED Light Engine is defined as a combination of one Electronic Control Gear and one of more
LED Modutes(see Figure 2-5 and Figure 2-6).

A LEDModutetsdefimredas—= iigilt sourcethats buppiicu' as a b;llgic unit—radditiontoone 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 in
Figure 2-5. Such a system is denoted as a LED Light Engine with Integrated ECG, or
alternatively as an Integrated LED Light Engine.
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LED Light Engine

LED Module

External Power _| ECG yﬁ LED Module

{7 : Functional unit

[ ] :Physical unit

Figure 2-5 — Schematic overview of a LED Light Engine with Integrated ECG

htively, the LED Light Engine consists of an Electronic Control Gear and ©ne or mor
es in separate housings as depicted in Figure 2-6. Such a system is)ydenoted as
Fngine with Separate ECG.

LED Light Engine

LED Module

ECG LED Module

|| : Physical unit

Figure 2-6 — Schematic overview of a LED Light Engine with Separate ECG

Compatibility and\Interchangeability

haga Consortium aims to define LED Luminaire components which are Interchang
sense that LED Luminaire components, possibly designed by different manufac

g expert can replace one component by another one while maintaining essentia
funetionality. The Zhaga defines two concepts which are relevant in this cd

e LED
8 LED

eable
urers,
sional
ly the
ntext:

htibility 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.

Note

2.4

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.

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
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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

e enables a prediction of the (photometric) properties of a combination of Zhaga products.

2.5 Compliance testing

As an example one manufacturer brings to the market a Zhaga certified product A while another
manufacturer brings to the market a Zhaga certified product B. At a later point in time, a
professional lighting expert may combine product A and product B in a Luminaire (product C)
for a specific application.

One of the challenging issues is that the characteristics of the product A-B-C combiration 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,
Zhagq has defined procedures with tests to be conducted by manufacturers)'and Authprized
Testing Centers and checks to be conducted by the one who intends tojuse 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, the following procedure is conducted. Sele also
Figurg 2-7.

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
mgasurements are performed as definedsin'the Zhaga interface specification. The outcome
of these tests is laid out in the Product Data Set that is provided with the product.

e Thle manufacturer sends the product with associated Product Data Set to an Authprized
Tejsting Center. The ATC performsyall compliance tests that are listed in the correspgnding
Zhiaga Book and returns a testjreport and a test report summary to the manufacturer

e Thle manufacturer sends thé.tést report summary to the Zhaga Logo License Administrator.
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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’/’Manufacturer
Product
§ Measure |
Product /Product Data
\ Set

A'uthorized Testing Center

Perform Compliance tests

Test report & summary

{Manufacturer
| A4

Test summary

v

Zhaga Logo License Administrator

N

Certified «\ | Verified )

Product \ Product Data Set

Figure 2-7 — 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 consequencges-of non-compliance see [Zhaga LTLA].

2.6 |Compatibility check

Using|[the’Product Data Set of the Zhaga certified products, the Luminaire maker or, for]some
LLEs the end-user, can check whether two or more Zhaga products are Compatible.
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2.7
The Z

Certified / Product Data Product Data\ Certified
Product A \\ Set Set / Product B

/ Luminaire maker

Compatibility check

/N

Match No Match

Figure 2-8 — Compatibility check

Zhaga product certification

naga Consortium prohibits use of its trademark on products and)on product documentation

withoUt a trademark license. Members can obtain a conditionalrademark license by signing
the so-called Zhaga Logo Trademark License Agreement [LTLA], This agreement licenses the

Zhagq Logo for use on products that have certified.

3 M

3.1

Unles

according to the following principles:

e Th

e Th
re

o Ty
3.2

lechanical interface

Drawing principles

5 indicated otherwise, the characteristics of the mechanical interface are spegcified

dimensions are in millimeters-

minimum and maximum\ivalues provided in tables that accompany the drgwings
resent absolute limits, without any implied tolerance (neither positive, nor negative).

pical values as well as values between parentheses are informative.

Mechanical interface between Separate ECG and Luminaire

The mlechanical inferface between the Separate ECG and the Luminaire is defined in [4haga-

ECG].

3.3

The n—r\r\hnnir\nl dimaoncinne ara vyarifind A+
cCHarcar— o e oo —arc—v Cret—at

Thermal expansion

25—+ 5°C—Fhislis the

ot

&
>

temperature at which a LED Luminaire component is typically mounted in a Luminaire.
Manufacturers should take all necessary measures to ensure that thermal expansion 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, a LED

array,
sectio

an LLE or an ECG has been defined by means of a so-called Demarcation model. In this
n the principle of the Demarcation model will be elaborated by means of an example.
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Figure 3-1 — Example of a Demarcation Model (2-dimensional)

A demarcation model defines a 3-dimensional space. The product shall fit in this sp and at
the sgme time the environment of the product (generally the luminaire) shall n de this
space

Figurg 3-1 shows a Demarcation model. For simplicity, this is a 2-dimensio é@b‘hodel rather than
a 3-dimensional model but the principle is exactly the same. The green is the keep-im zone
for thg product and the keep-out zone for the product’s environment.%«hows that the product
can hgve any shape as long as it does not cross the outline and it d ot cross the boundaries
of the|screw holes. It also shows that the Luminaire, including s s can have any sh3ape as
long as it does not cross the outline and it does not cross the daries of the screw hogles.

N

Figurg 3-2 shows an example of a product that is compliQt ith the demarcation model.

O

N-

©
Figure 3-2 — Example of a product which is

O&ompliant with the Demarcation Model

Figurg 3-3 and § 3-4 show two examples of products that do not comply with the
Demafcation ng~

Y
(OC)

Figure 3-3 — Example of a product which is
not compliant with the Demarcation Model
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Figure 3-4 — Example of a product which is
not compliant with the Demarcation Model

Guide

4 P

4.1

A Lig
Modul
emitte

e Al
en

ines for measuring compliance with the Demarcation model are provided in Annex

notometric interface

Light Emitting Surface

t Emitting Surface (LES) is a surface associated to a LED Light Engine or T LED
I

/LED Array with specific dimensions, position and orientation through which the
d and that has the following characteristics:

substantial light generated by the LED Light Engihe or the LED Module/LED A
itted through this surface.

ight is

ray is

e Thie center of the Light Emitting Surface coincides with the reference point of the luminous

int

ensity distribution (SeeFigure 4-1).

e Th

LES is generally described by simplé.a geometrical shape, for example a circle or a
re¢tangle. It has a physical boundary of\is a virtual surface in the surrounding area
LLE or the LED Module/LED Array.

(Informative)
For e@ch type of LLE or LED Medule/LED Array the definition of the LES may be 1
restridted in the respective Book-according to the following principles:

o When seen along the axis'perpendicular to the LES, all parts of the light emitting area
diffuse cover and/ormixing chamber) are covered by the LES.

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

of the

urther

[ EDs,

e LES,

e Ingide a circular shaped LES, the LEDs may be placed in any arrangement, for example in
a nectangular arrangement.

e A ¢lédrdome or cover above one or more LEDs is allowed to exceed the LES height.

Examples LES definitions:

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

e 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.

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

e In the case of a diffuse cover covering the LEDs, the LES is described by the light emitting
area of the diffuse cover.

For each type of LLE, LED Module or LED Array the requirements for the LES are defined in
the respective Book.
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4.1.1 LES categories

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

4.2

In ge
LED
that s

In cag
photo

Table 4-1 — Definition of circular LES categories

a'eral, the characteristics of the light generated by a LED kight Engine, a LED Modu

LfeSSi;a;:ﬂg;y Minimum LES diameter6 | Maximum LES diameter

LES6.3 4,5 6,3

LES9 6,3 9,0
LES13.5 9,0 13,5

LES19 13,5 19,0

LES23 19,0 23,0

LES30 23,0 30,0

LES40 30,0 40,0

Operating conditions for measuring photometric parameters

e the device-under-test is a LED Module or a/LED Array the operating conditio

Th
ma

Thie LED Module/LED Array shall-be connected to a power source according

ma3
va

Thie ambient temperature shalb’be stable within the range 25 + 1 °C.

Th
tr,r

Th
ob

[etric tests shall be as follows:

le photometric putput of the LED Module/LED Array shall not be affected in any W
ects (reflectors; glass or plastic windows, heat sink features, etcetera) that are ekterior

nufacturer’s mounting instructions.

nufacturer’s instructions. The input current and voltage shall be within 0,2 % of the
ues.

e heat sink of the test-fixture shall maintain the temperature t, or t, within the
Lted T 1 °C OF £}, rareasti1 °C respectively.

2020

eora

rray depend on the operating conditions. This section. defines the operating conditions
all be applied when measuring the photometric parameters defined in this chapter.

ns for

LED Module/LED Array shall be motnted in Test Fixture PETF according o the

o the
Rated

range

ay by

to the LED Module/LED Array and the Test Fixture.
In casle the<device-under-test is a LED Light Engine the operating conditions for photometric
tests ghallbe as follows:

Th ih Test

Fixture(s) according to the manufacturer’s mounting instructions.

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

va

lues of the test voltage as indicated in Table 4-2.

6 The range of LES diameter values for a specific LES category is excluding the lower bound and including the

upper bound. For example, a LES with a diameter of 9,0 mm shall have a designation LES9.


https://iecnorm.com/api/?name=209b11055824f91513837c97ed5b0c71

IEC PAS 63324:2020 © |IEC 2020 - 65—

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

e 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 t, within the|range
trrhtea £ 1°C OF t, rareq = 1 °C respectively.

e Thle photometric output of the LLE shall not be affected in any way by objects/(reflgctors,
glgss or plastic windows, heat sink features, etcetera) that are exterior tothe 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 not 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 Infcase the LLE features adjustable settings (for exampletoutput current of the ECG |or de-
rafing settings), these settings shall be according to the manufacturer’s instructions.

e Inj|case of an LLE with Separate ECG and meore/than one LED Module, photometric
properties shall be measured on one LED Module, while the other LED Modules arg also
op}rated 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 thesLED-Module-under-test. The measurement|setup

shpuld be such that the light outputsof the other LED Modules has no effect on the
measurement result.

4.3 Luminous flux

The Zhaga interface specifications define luminous flux categories as listed in Table 4-3. In
case of an LLE with multiple LED Modules, luminous flux is defined per LED Module.
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Table 4-3 — Definition of luminous flux categories

Luminous flux category Minimum luminous flux Typical luminous flux Maximum luminous flux
[Im] [Im] [Im]

100 90 100 150

150 135 150 250

250 225 250 350

350 315 350 500

500 450 500 800

800 720 800 1000

1000 900 1000 1500

1500 1350 1500 2000

2000 1800 2000 3000

3000 2700 3000 4000

4000 3600 4000 5000

5000 4500 5000 6000

6000 5400 6000 8000

8000 7200 8000 10000

10000 9000 10000 15000

15000 13500 15000 20000

20000 18000 20000 30000

30000 27000 30000 40000

40000 36000 40000 60000

60000 54000 60000 80000

80000 72000 80000 100000
4.4 |Luminous intensity distribution
For each type of LLE, LED-Module or LED Array, the required luminous intensity distripution
may he defined in the respective Book. In case of a LLE with multiple LED Modulgs, the
luminqus intensity distrfibution is defined per LED Module.
The Iuminous intensity distribution may be defined in terms of Relative Partial Luminous Flluxes.
The Relative Partial Luminous Flux is the percentage of the total luminous flux emitted into the
rotatignally «<symmetric solid angle bounded by the polar angles y; and vy,, as shdwn in
Figurg 4-1.
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LED Light Engine,
LED Module or
LED Array

Light Emitting Surface

Reference point

igure 4-1 — Rotationally symmetric solid angle bounded by the polar angles y;
and y, which is used to define the Relative Partjal Luminous Flux

-

4.4.1 |Beam angle and beam angle categories

The bpam angle shall be defined as in [IEC TR 6134:2010] and the beam angle categories
shall e defined as in Table 4-4.

Table 4-4 — 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

85 29 41

55 41 70
90 70 110
120 110 150

4.5 tumimance uuifuunity

For each type of LLE, LED Module or LED Array, the required luminance characteristics may
be defined in the respective Book. In case of a LLE with multiple LED Modules, luminance

characteristics are defined per LED Module.

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.


https://iecnorm.com/api/?name=209b11055824f91513837c97ed5b0c71

- 68 — IEC PAS 63324:2020 © |IEC 2020

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.

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
naturg 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|suffaces
or facetted structures to achieve comparable light output with all kinds of modulecteehnglogies
enablé¢d 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 distrybuted
with Luminaire Optics. The larger the uniformity the more simple the measures are that nped to
be taken for a proper light distribution.

5 Electrical interface

5.1 Electrical insulation (informative)

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

The electrical insulation of a complete LLE-Lunmiinaire system is a safety item and depends on
the elgctrical 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
markett.

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 terms of performance and lifetime. On the other hand the
operaling temperature of the LED is not 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 Modules
have ﬁo Knowledge in which Luminaire the LLE or LED Module will be used. In orfder to
effectively cope with this situation, a model of LLE-Luminaire or LED Module-Luminaire
combination with respect to thermal behavior is defined in this section. This thermal interface
model allows prediction of the operating temperature ¢, or t, of a specific LLE — Luminaire
combination or LED Module — Luminaire combination.

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

6.2 Generic thermal interface model
6.2.1 General case

In the thermal interface model, the light generating (and heat generating) component can be
any one of the following devices:
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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) A LLE with Separate ECG. In this case the thermal interface is defined as the contact
surface of the LED Module and the heat sink 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.

B o t,

; ,Thermal Interface Surface

Pel or Pel,mod LLE or ™ Thermal Interface Material
LED Module

\\ 74

l)vis l)th,front

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

Figurg 6-1 illustrates theymodel of the thermal interface between the LLE or LED Module and
the Lyminaire. The LLE or LED Module consumes an amount of electrical power Py and| Pe mog
respegtively. Thisspower is converted into visible light and heat:

Pel=Pvis+Pth EQ 6'1

or

Poimod = Pyis + P EQ. 6-2

Here, P, is defined as the radiant flux in the visible light spectrum (380 nm< A < 780 nm)7.

7 IR radiation is not included in P, and it is assumed that radiation in the range A < 380 nm is negligible.
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Figure 6-2 — Power conversion
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resistance of the heat sink of the-Luminaire (Ry) and the thermal power that is trans

throug
follow

For pe
opera

of the thermal power P, is drained by convection and infra-red radiation. The_sum
hl power drained by convection and IR radiation is denoted by Py 0n8C) FYpIo
ntial part of the thermal power will be drained through the Thermal Interface Surf
at sink of the Luminaire®. This portion is denoted by Py, rear-

Py = Pth,rear + Pth,front E

of the
ally a
ace to

Q. 6-3

hermal Interface Surface is defined as the surface of the LLE or LED Module that
al contact with the surface of the heat sink of the Luminaire</The temperature ¢, is d
temperature at a specified position on the Thermal Interface Surface under steady
ing conditions10. The exact position of this temperature point is defined for each t
r LED Module in the respective Book.

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

cations of the Zhaga interface specifications.

Reference Temperature t, depends on the Ambient Temperature (t,), the th

h the Thermal InterfacesSurface (Pyreqr). Using a simple 1-dimensional modsg
ng relation is obtained:

tr =ty + Ry~ Pth,rear E

rformancé/equal to or better than the Rated values, the LLE or LED Module sho
ed under _the condition

IA

akes
fined
state
ype of

all be
shows
e test

ermal
ferred
I, the

Q. 6-4

Lld be

tl‘ tl‘ max

tr,max_ta

Pth,rear

Rth < Rth,max with Rth,max -

EQ. 6-5

Py rone 18 defined to be the thermal power that is drained by convection and IR radiation to the environment and

not

9 Hea

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

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

10 “Steady state” is defined in section A.1.3.5.
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6.2.2 Test Fixture TPTF

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

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
measyremen of thetem Be c-dependen parameters-ofthe-LED Light Erginee D-Adodule.

Opera imum
temp
In ord elLLE

or LEp Module operates safely under normal operating conditions. However, this |s not
ated by Zhaga and will not be verified by the ATC. In typical products, the maximum
temperature related to safety will be considerably higher than the Rated Operating Temp@rature
(trratel) OF (tpratea). This maximum temperature related to safety-may be listed in the Product
Data Pet 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 fn the
Produft Data Set.

6.2.4 |Thermal overload protection (Informative)

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

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, max decrgases.
This efffect can be significant and shall be taken into account in the thermal compatibility [check
(section 6.2.7).

The LLE or LED\Module manufacturer may list values of Ry, max for several values of the Ambient
TemperaturexFor each type of LLE or LED Module, Product Data Set requirements with respect
to Ry, hax-are ‘defined in the respective Book. In case the Ambient Temperature is not ligted in
the Prpdaet Data Set, a value of 25 °C shall be used.

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

In case the Ambient Temperature is listed in the Product Data Set of the Luminaire this value
shall be used in the thermal compatibility check (section 6.2.7) to determine the corresponding
Rinmax Of the LLE or the LED Module.

In case the Ambient Temperature is not listed in the Product Data Set of the Luminaire an
independent judgment of the Ambient Temperature shall be made and this value shall be used
in the thermal compatibility check (section 6.2.7) to determine the corresponding Ry, max Of the
LLE or LED Module.
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6.2.6 Luminaires with multiple LLEs or multiple LED Modules

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

6.2.6.1 Separate heat sinks

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

6.2.6.2 One heat sink

In casp a Luminaire contains more than one LLE or more than one LED Module @and thesg LLEs
or LED) Modules are mounted on a single heat sink, all LLEs or LED Modules shall be identjical11.
For sych systems, the thermal resistance of the Luminaire is defined as:

R = MAX (t)—ta EQ. 6-6

Pth rear

with t.i : temperature t, of a LLE; or &4ED Module;

P rear - Thermal power per LLE or LED Module

6.2.7 [Thermal compatibility check

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

In order to determine whethet a particular LLE or LED Module is thermally compatible 12|with a
particlilar Luminaire, it should be verify that the applicable thermal resistance Ry, specified in
the Prpduct Data Set of-the Luminaire is less than or equal to the applicable maximum thermal
resistance Ry, . specified in the Product Data Set of the LLE or LED Module. Herg, the
appliceble thermal réesistance can be linearly approximated from thermal resisfances
corregponding testhermal powers above and below the actual LLE or LED Module thermal power.
In cases of daubt or incomplete data, the thermal resistance of a power lower than the factual
LLE or LED<Module power shall be chosen for evaluation. The applicable maximum thermal
resistance . Ry, max 1S the maximum thermal resistance that corresponds with the Ambient
Tempé¢ratdre.

As an example (Informative), consider the information listed in the Product Data Sets of
particular LLEs and Luminaires:

11 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.

12 “thermally compatible” means that the LLE-Luminaire or LED Module/LED Array-Luminaire combination will
operate at t, < t;ax
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Data sheet of LLE #1 Data sheet of LLE #2

trmax (°C) 65 trmax (°C) 80

Pnrear (W) 18 Perear (W) 35

ta (°C) 30 40 50 ta (°C) 30 40 50
Rinmax  (K/W) 19 14 0.8 Rinmax  (K/W) 14 11 0.9
Data sheet of Luminaire #1 Data sheet of Luminaire #2

Max. ta (°C) 30 Max. ta (°C) 40

R at P =16 -8 ReatPrer =0 WA 89

Rinat Peprear =20 W (K/W) 1.6 Rinat Piprear =20 W (K/W) 0.8

Rinat Pin rear =30 W (K/W) 1.5 Rinat Peprear =30 W (K/W) 07

Rinat Pip rear =40 W (K/W) 14 Rihat Piprear =40 W (K/W) 0.6

From these numbers it can be concluded that

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

o LLF #1 is thermally compatible with Luminaire #2 as R at' Py, ., = 10 W (0,9 K/W) |s less
than R, max @t 40 °C (1,4 K/W)

o LLF #2 is not thermally compatible with LuminaireS#1"as Ry at Py, e., = 30 W (1,56 /W) is
maqre than R, ., at 30 °C (1,4 K/W)

o LLF #2 is thermally compatible with Luminaire:#2 as Ry, at Py .,r = 30 W (0,7 K/W) |s less
thgn Ry, . at 40 °C (1,1 K/W)

6.2.8 |Thermal uniformity

The tHermal interface model defined jn section 6.2.1 is a one-dimensional model. Implicifly it is
assumed that the temperature across the Thermal Interface Surface is independent jof the
positign. In typical applications ¢this is not exactly the case. When replacing the LED Light
Enging or LED Module by a Thermal Test Engine, the thermal interface model can only b¢ used
to prefict the temperature t; if the temperature non-uniformity of the LED Light Engine gr 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 constrdction of the heat sink of the Luminaire.
The npon-uniformity of the temperature distribution across the Thermal Interface Surface is

expregsed’ in a set of thermal spreading resistance values. Here, the thermal sprgading
resistance between two measurement points { and j Is defined as.

t:
Rsp(i'j) = Pt:'] re;r EQ. 6-7

Here t; and t; 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 Rg;*™ is defined as the maximum value of all spreading resistance values:

RI3 = MAX (Rgp (i, ) EQ. 6-8
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The Zhaga interface specification may restrict the thermal non-uniformity in the case of a LLE
or LED Module being operated in a Test Fixture TUTF. For each type of LLE or LED Module the
Test Fixture 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 and the
heat sink, a Thermal Interface Material (TIM) is typically applied to this interface. The TIM is
defined to be part of the LLE or LED Module/LED Array and the Thermal Interface Surface is at
the interface of the Luminaire and the TIM as depicted in Figure 6-3.

N Thermal lhterface
Surface

' LLE or LED Module/LED Array

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

The LLE or LED Module/LED Array shallibe 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 forZhaga 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 gink of the.kuminaire, both the surface of the LLE or LED module/LED Array apd 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.

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

Due to aging of the LED, the radiated power (P,;s) 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.

6.2.12 Empty

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

6.2.13 Ambient Temperature and thermal resistance (Ry,)

The Ambient Temperature is defined as the average temperature of the air in the environment
where the Luminaire (or Test Fixture) is applied. A few typical examples are:
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e In case of an outdoor Luminaire or a suspended indoor Luminaire, the Ambient Temperature
is the temperature 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 room, below the ceiling and in the vicinity of the Luminaire.

In section 6.2.1, the thermal resistance of the Luminaire (Ry,) is defined as the thermal
resistance from the Thermal Interface Surface to the environment. The environment
corresponds to the position where the Ambient Temperature is defined.

As a consequence of these definitions, the thermal resistance of the Luminaire (Ry,) depends
on the mounting conditions of the Luminaire. The Luminaire manufacturer defines in the PDS
(geneEIIy in the mounting instructions) how the Luminaire shall be mounted. Next to ihat, the

Luminpire manufacturer shall define a setup for measuring the thermal resistance pf the
Lumingire. This setup should be a good model for the actual application of the Luminairel. Note
that this measurement setup can be anything ranging from a free air setup to. measurgment
boxes|as defined by, for example UL and IEC for safety tests. It is recomménded to uge the
same [test setup for Ry, measurement as for safety measurement. The ATCG.will use the[setup
as defined by the Luminaire manufacturer to measure the thermal resistance of the Luminaire.

6.3 |Simplified thermal interface model
6.3.1 |General case

See sgction 6.2.1.

6.3.2 |Rated Operating Temperature and safety (informative)

See sgction 6.2.3.

6.3.3 |Thermal overload protection (informative)

See sgection 6.2.4.

6.3.4 [Thermal compatibility check

In order to determine whether.a particular LLE or LED Module is thermally compatible with a
particlilar Luminaire, it should be verified that the LLE-Luminaire combination or LED Mpdule-
Luminpire combination~will operate at t. < t, . The value of ¢ is listed in the LLE of LED
Module/LED Array Product Data Set. Using the generic thermal model as defined in sjection
6.2.1,|the operating:temperature t, can be determined by:

tr =ty + Ry Pth,rear EQ. 6-9

The ambient temperature ¢, is determined by the application of the | | F-1 uminaire combination
or LED Module-Luminaire combination. The value of Ry, is a characteristic of the heat sink. Both
t, and Ry, should be chosen appropriately by a skilled person.

The value of Py, ., is not listed in the LLE or LED Module/LED Array Product Data Set. However,
it can be estimated using the Rated value of Py, in the LLE or LED Module/LED Array Product
Data Set.

(Informative)
Depending on the required accuracy of the estimation of Py, ..., the following methods may be
used.
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Method 1 — Ignore Pz

In this

case Pth,rear = Ptlz

Method 2 — Estimate P z,,, using a thermal simulation.

In this case, Py eqr IS calculated using: Py, ear = Py — Py fions @Nd Py fione 1S €Stimated using a
thermal simulation of the LLE or LED Module in the specific application. This allows the
characteristics of the Luminaire also to be taken into account.

6.3.5

See s

6.3.6

See s
therm
than 3

6.3.7
See s
7 C
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