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Zhaga Interface Specification Book 2

Summary (informative)

Background
The Zhaga Consortium is anwide organization tht aims to standardize LED light engines.

The Zhaga Interface Specification consists of a series of books, which have been approved by the general
assembly of the Zhaga Consortium. Each book defines a LED light engine by means of its mechanical,
photometric, electrical, thermal, and control interfaces to a luminaire. This makes the LED light engines
interchangeable in the sense that is easy to replace one LED light engine with another, evehdfvihégen
made by different manufacturers.

Each LED ligletngine belongs to one of the following categories:
TypeA:socketable with integrated electronic control gear.

Type B: socketable with separate electronic control gear.

Type C: noisocketable with integrated electronic control gear.
Type D: norsocketablewith separate electronic control gear.

Contents

This book 2 of the Zhaga Interface Specification defines a type A socketable LED light engine with integrated
control gear. It has a round drum shape with maximum dimensions ofiiih 2liameter and 4%nm hdght. It

has a light emitting surface dimension of (typicallyn®® diameter round and a PHJ65d type base.

This book must be read together with book 1 of the Zhaga Interface Specification.
Intended Use

The light engine can be locked into a luminaire gans of a twisting motion. Mechanical fit keying is present
to ensure that the luminaire provides the correct mains voltage.

The light output is essentially lambertian, which enables the luminaire optics to shape the light distribution to
the needs of theapplication.

The light engine is primarily intended for use in LED downfighiminaires.

Conformance
All provisions in the Zhaga Interface Specification are mandatory, unless specifically indicated as
recommended, optional or informative.

© Zhaga Consortium
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COPYRIGHT

The Zhagalnterface Specificationis published by theZhagaConsortium, and has been prepared by the
members ofthe ZhagaConsortium. All rights are reserved. Reproduction in whole or in part is prohibited
without express and prior written permission of the ZhagaConsortium.

DISCIAIMER

The information contained herein is believed to be accurate as of the date of publication. However, neither
the ZhagaConsortium, nor any member of theZhagaConsortium will be liable for any damages, including
indirect or consequential, from use othe Zhagalnterface Specificationor reliance on the accuracy of this
document.

CLASSIFICATION
The information contained in this document is for public use.

NOTICE

For any further explanation of the contents of this document, or in case of any perceived inconsistency or
ambiguity of interpretation, visit www.zhagastandard.oig or contactinfo@zhagastandard.org
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1 DSY SNJ

1.1 Introduction

The Zhaga Consortiumis a worldwide organization that aims to define LED Light Engines, which are
interchangeable? in the sense that products designed by diffeme manufacturers can be exchanged
without complications. A LED Light Engine (LLE) is a light source for general lighting that is based on
solid state technology, and typically consists of one or more LEDs combined with stabilization and control
electronics (Electronic Control Gear).

Different types of LED Light Engines are defined in different books of the Zhagrgerface Specification
Each book defines at least the following set of interfaces that are connected with interchangeability:

1  Mechanical interface.
1 Optical interface.

9 Electrical interface.
9 Thermal interface.

The individual books of theZhagalnterface Specificationare approved by the general assembly of the
Zhaga Consortiumand published in the form of technical specifications.

1.2 Scope

This Book 2, LED Light Engine Type A: socketable with integrated control gear 70 mm x 45 mof the
Zhaga Interface Specificationdefines the interfaces for LED Light Engines with integrated Electronic
Control Gear that haveatypical diameter of 70 mm, atypical height of 45 mm, anda PHJ65d type Base.

1.3 Main features

A Socketable LED Light Engine, which can be locked into a Luminaire by means of a twistirajion. This
document defines:

1 A Socketable LED Light Engine with integratedlectronic Control Gear, which is operated on
mains power.

I Variants of the Socketable LED Light Enginayhich use mechanical fit Keying to ensure that
operation is possible at theRatedmains voltage only.

1 Anappropriate environment inside the Luminaire for the Socketable LED Light Engine to operate
correctly.

1.4 Conformance and references

1.4.1 Conformance

All provisions in the Zhaga Interface Specification are mandatory, unless specifically indicated as
recommended or optional or informative. Verbal expression of provisions in the Zhaga Interface
Specificationfollow the rules provided in Annex H of ISO/IEC Directives, Part 2for all clarity, the word
Ghalldindicates a requirement that is to be followedstrictly in order to conform to the Zhagalnterface
Specification and from which no deviation is permitted. The word3hould dindicates that among several
possibilities one is recommended as particiarly suitable, without mentioning or excluding others, or that
acertain course of action is preferred but not necessarily required, or that (in the negative forng certain
possibility or course of action is deprecated but not prohibited The word Gnay indicates a course of
action permissible within the limits of the ZhagaInterface Specification The word @and indicates a
possibility or capability, whether material, physical or causal.

1.4.2 References

The documents listed in this Sectiori.4.2 provide information that supports or adds to the requirements
and procedures provided in thisBook 2 of the Zhagalnterface Specification

© Zhaga ConsortiumJune 2013 1
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[ANSIC78.377]

[Book 1]
[CIE121]
[CIE13.3]

[CIE84]

[IEC60061]

[IEC60061-a]

[IEC60061-b]

[IEC60061-C]

[IEC60061-d]
[IEC60598]
[IEC60838]

[IEC62031]
IEC/PAS62717]
[IEC/TR 61341]

[1S0128], [ISO128-X]

[IESLM-79-08]

[NEMASSL7A]

1.5 Definitions

American National Standard for electric lamps Specifications for the
Chromaticity of Solid State Lighting Products, ANSI NEMA ANSC®&3.377.

Zhagalnterface Specification, Bok 1: Overview andCommon Information.
The photometry and goniophotometry of luminaires, CIH21.

Method of measuring and specifying colour rendering properties of light
sources, CIEL3.3.

The measurement of luminous flux, CIB4.

Lamp caps and holders together with gauges for the control of
interchangeability and safety Part 4: Guidelines and general information,
IEC60061-4.

New cap (base)/holder fits; requirements for increased safety, IEG0061-4
standard sheet 70074.

Creepage distances and clearances for caps on finished lamps, 68061-4
standard sheet 70076.

Guidelines for the retention of caps in holders, IEG0061-4 standard sheet
7007-8.

Designation of Lamp Caps and Holders, IE&GD061-4 standard sheet 70071.
Luminaires? Part 1: General requirements and tests, IEGD598-1.

Miscellaneous lampholders Part 1: General requirements and tests,
IEC60838-1.

LED modules forgeneral lighting? Safety specifications, IE62031.
LED modules for general lighting Performance requirements, IEC/PAS 62717.

Method of measurement of centre beam intensity and beam angle(s) of
reflector lamps, IEC/TR61341.

Technical Drawing® General principles of presentation Part x,1S0128-x (all
parts).

IES Approved Method for the Electrical and Photometric Measurements of
Solid-State Lighting Products, IES LM9-08.

PhaseCut Dimming for Solid State Lighting: Basic Compatibility, NEMA SSL-7A
2013.

For the purpose of this Book of the Zhagalnterface Specificaton, the following definitions apply:

Base

Electronic Control Gear

Holder

Keying

LED Light Engine

The part of a Socketable LLE that fits in the Holder.

A unit that is located between the mains power supply and a LED Module to
provide the LED Module with an appropriate voltage or current.lt may consist
of one or more separate components, and may include additional functionality,
such as means for dimming, power factor correction, radio interference
suppression, etcetera.

The part of a Luminaire that locks the Socketable LLE in dear, stable, and
functional position.

Differentiation? usually mechanicab to distinguish between options that are
non-interchangeable (for example different mains voltage ranges). Keying is a
safety feature.

A light source that conbines one or more LED Modules and a single Electronic
Control Gear. The LED Modules and Electronic Control Gear are not necessarily
integrated into a single housing.

© Zhaga ConsortiumJune 2013
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LED Module

Light Emitting Surface

Luminaire

Mechanical Force Pin

Rated<parameter>

Socketable LLE

Test Fixture

A light source that is supplied as a single unit, but which cannot normally be
operated without additional components, such as Electronic Control Gear, an
enclosure, etcetera.

The surface of a LED Light Engine through which the light is emitted. The Light
Emitting Surface may be a virtual surface (i.e. not solid surface such as a
cover).

A lighting fixture, which consists of one or more light sources, one or more
reflectors, one or more apertures, an enclosure, a connection to a power source,
optional Electronic Control Gear, and one or more optial Holders.

An extrusion of the Socketable LLE, which has the purpose for a Holder to apply
an axial force thereon, such that the Thermal Interface Surface is firmly pressed
against the heat sink of the Luminaire.

The value of the<parameter>as listed on the data sheet of the Socketable LLE,
respectively Luminaire. Examples: the Rated voltage, the Rated frequency,
etcetera.

A LED Light Engine that contains one or more LED Modules and the associated
Electronic Control Gear in a single enclosure, and which can be inserted into or
removed from a Holder by means of a twisting motion.

A Luminaire that is used to define the optical or thermal properties of a
Socketable LLE. Thisdition 1.3 of Book 2 of the Zhagalnterface Specification
defines several Test Fixtures.

Thermal Interface Material

Substance at the Thermal Interface Surface, which has the purpose to improve
the heat transfer from the Socketable LLE to the heat sink of the Luminaire.

Thermal Interface Surface

Thermal Test Engine

1.6 Acronyms
AWG
CCT
CIE
CRI
IEC
ISO
LED
LLE
MFG
MTG
NA
NMI
OETF
RMS
TIM

The surface of the Socketable LLE or Thermal Test Engine that makes physical
contact with the surface of the heat sink of the Luminaire.

A device that is used to define the thermal properties of a Luminaire. This
edition 1.3 of Book 2 of the Zhaga Interface Specificationdefines a single
Thermal Engine

American Wire Gauge

correlated color temperature

#1 1 1 EOOETT )1 OAOT AGEIT T AT A AA 138%Al AEOACA
color rendering index

International Electrotechnical @mmission
International Organization for Standardization
light emitting diode

LED Light Engine

Mechanical Force Gauge

Mechanical Test Gauge

not applicable

National Metrology Institute

optical/electrical Test Fixture

root mean square

Thermal Interface Material

© Zhaga ConsortiumJune 2013 3
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TPTF Thermal power Test Fixture

TTE Thermal Test Engine

TUTF thermal uniformity Test Fixture

UL Underwriters Laboratories

1.7 Symbols

Oa | total effective electrical power consumed by the Socketable LLE [W]

06 A A total optical power radiated by the Socketable LLE [W]

O & total thermal power generated in the Socketable LLE [W]

VoER £01 T 6

thermal power flowing through the front side of the Socketable LLE [W]

O6ER OAAO thermal power flowing through the rear side of the Socketable LLE [W]

Yi thermal spreading resistance between measurement point§€and "QK/W]

Yh5 92 measured maximum spreading resistance [K/W]

YoEh 0AAOD thermal resistance from the Thermal Interface Surface to the environment
[K/W]

i distance for luminous intensity distribution measurement [m]

O ambient temperature [ C]

QG oAk temperature difference between measurement point§and ' C]

o} temperature at measurement pointQ C]

® highest of the temperatures at the predefined measurement points €]

® temperature of the Thermal Test Engine close to the TIMC

30 ) - temperature drop over the TIM [°G

i polar angles (for defining the luminous intensity distribution)

1.8 Conventions
This Sectionl.8 defines the notations and conventions used in #nZhagalnterface Specifi@ation.

1.8.1 Cross references

Unless indicated otherwise, cross references to Sections in either this document or documents listed in
Sectionl.4, refer to the referenced Section as well as the sub Sections contained therein.

1.8.2 Informative text
With the exception of Sections that are marked as informatgjinformative text is set in italics.

1.8.3 Terms in capitals
All terms that start with a capita are defined in Sectionl.5.

1.8.4  Units of physical quantities

Physicd quantities are expressed in units of the Iternational System of Units All linear dimensions that
omit an explicit unit indication are in millimeters.

1.8.5 Decimal separator
The decimal separator is aomma.

4 © Zhaga ConsortiumJune 2013
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2 {eaiusSY hOSNBVBASg OLYFTZ2NXNIUADSU
The Zhaga Interface Specification consists of a series of books, which define the interfaces between
various kinds of LED Light Engines (LLE) and the Luminaires in which these LED Light engines can be
applied. A LED lght Engine is a light source that complies with the provisions in one or more of the books
in the Zhagalnterface Specification Typically, a LED Light Engine consists of one or more LED Modules,
assaiated Electronic Control Gear, and additional mechanical and/or optical components, which may be
distributed across several separate enclosures. In the context of ttghaga Interface Specification a
Luminaire is a lighting fixture, which is designed to operate with a LED Light Engine. Interchangeability of
a LED Light Engine and a Luminaire can be recognized from tidagalogo, which is appliedto the
product and/or its associated documentation.

This Book 2 of the Zhaga Interface Specificationdefines a Socketable LLE with integrated Electronic
Control Gear. This is a particular kind of LED Light Engine, which contains both the light sourcéypically

one or more LED Modules and the necessary Electronic Control Gear in a single enclosure. A Socketable
LLE can be easily inserted into and removeddm a Luminaire, without requiring the use of a special or
generalpurpose tool! In particular, the Socketable LLE defined in this BooR of the Zhagalnterface
Specificationcan be locked into position by means of a twistingnotion. For this purpose, this Book of

the Zhagalnterface Specificationalso defines a Holder, which is mounted inside the Luminaire to lock the
Socketable LLE into a clear, stable, and functional position.

A Luminaire typically comprises a Holder to lock the Socketable LLE into position, a heat sink to carry
away the heat generatedn the Socketable LLE, a reflector to reshape the optical output of the Socketable
LLE, means to supply electrical power to the Socketable LL&nd means to attach the Luminaire to a wall,
ceiling, stand, etcetera.

Figure 2-1 below illustrates the arrangement of Socketable LLE, Holder, and Luminaichematically.
From this diagram, it is clear that there are several interfaces between these three components that affect
interchangeability, namely:

1 The mechanical interface, whicldefines the fit of the Socketable LLE in the Luminaire.

I The optical interface, which defines the light output characteristics from the Socketable LLE.
1 The electrical interface, which define the mains power requirements of the Socketable LLE.
1

The thermal interface, which defines the heat management between the Socketable LLE and the
Luminaire.

1 The control interface, which defines the functionality to adjust the light output characteristics
from the Socketable LLE.

Mains Power Protective Earth

Holder

/ Socketable \
/ LED Light Engine \

Light Emitting Surface

Figure 2-1: Schematic view of the assembly of a Socketable LLE, Holder and Luminaire

However, note that depending on the industrial design of the Luminaire, it may be necessary to use al to
to open the Luminaire in order to reach the Socketable Led Light Engine.
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Section3 defines the mechanical interface. The enclosure of a Socketable LLE consists of a Base and a top

construction. The Base is the part of the enclosure that locks in the Holder, and includes the electrical
contacts and the mechanical fit Keying to distinguish between different mains voltages. Sectibdefines
the maximum ouline of the complete enclosure including Base and top construction as well as details

of the Base (including three variants for high, low and universal mains power). In addition, Sectié
defines the Holder (including two vaiants for high and low mains power) that locks the Socketable LLE in
the Luminaire.

Section 4 defines the photometric interface, which is characterized by the size and shape of the Light
Emitting Surface of the Socketable LLEhe luminous flux, the luminous intensity distribution, color
temperature, and the color rendering index (CRI). Sectiof defines a number of discrete ranges for the
total luminous flux.

Section5 defines the electrical interface. The mains power interface of the Socketable LLE includes the
mains voltage ranges for different regions as well as safety features such as insulation and protective
earth.

Section 6 defines the thermal interface. Thisedition 1.3 of Book 2 of the Zhagalnterface Specification
does neither limit the amount of heat that a Socketable LLE may generate, nor the amount of heat a
Luminaire should drain away.

Section7 defines the control interface in terms of genericfunctionalities.2 This edition 1.3 of Book 2 of
the Zhagalnterface Specificationdoes not require a specific method to implement a generic functionality.
Instead, relevant information is to be made available from the prA OA 08 O AThidduitiod ER & O 8
Book 2 of the Zhagalnterface Specificationdoes notrequire control functionality other than mains power
on/off.

Annex Adefines a set of compliance testing procedures for both LED Light Engig and Luminaires.
Products have to pass these tests in order to obtain th&haga logo, as a sign of guaranteed
interchangeability between LED Light Engines, now and in the future. The tests definedAnnex Averify
compliance with the provisions that are specific to Book of the Zhaga Interface Specification only.
Products may be subject to additional testing as well, e.g. to show compliance with (local) regulations.
However, such additional testing is outside the scope of this document.
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3.1 Drawing principles

All technical drawings that define the mechnical interfaces in Section 3 are made according to the
principles defined in [ISO128]. In general, the drawings use the first angle projection method defined in
[ISO 12830].

The minimum and maximum values provided in tables that accompany the drawingspresent absolute
limits, without any implied tolerance (neither positive, nor negative); typical values as well as values
between parentheses are informative, unless indicated otherwise.

3.2 Socketable LLE

This Section 3.2 defines the mechanical properties of the Socketable LLE, which has a PHJ65d Base
[[EC60061-d]. Two mechanically norinterchangeable variants are defined for operation with different
mains voltages. An additional variant is defined for operation with any ma@voltage. (See Sectiob.1 for

the relation of the mechanical fit Keying and the mains voltage).

3.2.1 Maximum outline

Figure 3-1 and Table 3-1 define the maximum outline of the 8cketable LLE, in the case that it is not
locked into a Holder. The demarcation line divides the Socketable LLE into a Base and a top construction.
The Base is defined in detail in Sectio.2.2 The top construction shall povide for a Light Emitting
Surface that complies with the provisions of Sectiod.1. Moreover, the extent of the top construction shall

not exceed the volume defined by the diameteAA and the height BB above the demarcationline.
(Informative) Note that a Socketable LLE product does not need to have a clearly visible indication of the
position of the demarcation line.

BB

\E N @ &
(3) (2) \(l)

Figure 3-1: Maximum outline of the Socketable LLE

Notes toFigure 3-1:

D The reference planecorresponds tothe Thermal Interface Surface. The Thermal Interface Surface
shall consist of Thermal Interface Material (TIM), which may be compressible..

(2) The reference Zaxis is at the center othe diameter AA.
3) Demarcation line between the Base and top construction of the Socketable LLE.

Table 3-1: Maximum outline of the Socketable LLE

Dimension Minimum Typical Maximum Notes
AA NA NA 70,20
BB (35,00) NA 45,00 4

Notes toTable 3-1:
(4) The minimum value for the height BBs due to the position of theLES(see Sectiord.1).
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3.2.2 CommonBase dimensions

Figure 3-2 and Table 3-2 define the common dimensions of the BaseThe Base typically has a cylindrical
shape, anl contains the following features:

1 Three Mechanical Force Pinswhich a Holder shall use to apply an axial foreeparallel to the
reference Zaxis? to the Socketable LLE, in order to press the Thermal Interface Surface to the
heat sink of the Luminaire (enabling proper thermal contact to be established).

9 An electrical contact carrier, which contains both a line and aeutral contact on each side. See
Figure 3-3 for details.

A protection tab underneath the electrical contact carrier.

Mechanical fit Keying features, which ensure that Socketable LLEs having different Rated mains
voltages are notinterchangeable. See Sectio.2.3 for the specific combinations of Keying
features that may be present.

(80
(eo°] (eo-]
(5) (9) (6) (7) (5) (5)
- \ ot
N
Q
# | x 3 +2
w w w
W O, w w W
(s)/ \(m 3x
Schematic Representation
Physical Representation
(6) (5) 0

Gl

(12)—"] B —(8) o

Figure 3-2: Dimensions of the Base

Notes toFigure 3-2:

(5) Mechanical Force Pinsg numbered clockwise(top view; shown at the righthand side ofFigure
3-2) starting from the reference Xaxis. (Informative) In Section3.3.2it is required that a Hdder
uses mechanical force pin #1 to stop any twisting motion for locking the Socketable LLE. Dimension
D1 fixes the stopping edge of this mechanical force pin relative to the refereradsX

(6) Electrical contact carrier.
@) Protection tab. See also notél8) to Table 3-2 below.

(8) The reference plane corresponds to the Thermal Interface Surface (see also n¢itgto Figure 3-1
in Section3.2.1).

(9) The reference Zaxis is at the center of the diameter A.

(10) The reference XAxis corresponds to the central edge of the electrical contact carrier (see also
Figure 3-3).
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(12) The corners shall be slightly chamferedor rounded as with a dimension 'Y it mm, in
accordance with[[EC60061].

(12) Demarcation line between the Base and top construction of the Socketable LLE.

Table 3-2: Dimensions of the Base

Dimension Minimum Typical Maximum Notes
A 65,20 65,30 65,80 (13)
B 20,00 NA (45,00) (14)
c 36,30 36,65 37,00

(A 72,60) (A 73,30) (A 74,00)

D 435 450 495 (15)
D1 2,18 2,25 2,33

5,70 6,00 6,10 (14)

1,00 3,00 NA (14), (16), (17)
Gl 4045 40,65 40,85
G2 3745 37,65 37,85
G3 34,30 34,60 34,90
H 3,35 3,50 3,65
J 535 5,50 5,65 (18)
K 8,25 8,60 8,85 (14)
L 1,10 1,30 1,50 (19)
N 8,00 8,50 9,00 (18)
@] 3,70 4,250 450 (14)
R 0,80 1,00 1,50

Notes toTable 3-2:

(13) Exceptions to the minimum value of dimension A are permitted where necessary for (a) the
construction of a Base that consists of multiple components (such as the elec&icontact carrier,
Mechanical Force Pins, and keying elements), and for (b) ease of insertion into a Holder.

(14) The minimum value shall not be violated due to any compression of the TIM. Moreover, the
dimension E should not decrease by more tha®,2 mm (including any compression of the TIM), if
a force of 20N or less is applied parallel to the reference -Axis in the direction of the Thermal
Interface Surface, and at most inm from the tip of the Mechanical Force Pin.

(15) This is the width of the mechanical foce pin.

(16) Dimension F is provides preguidance during insertion of the Socketable LLE into the Holder, and
should be the same for all Mechanical Force Pins as well as the protection tab.

a7 The minimum value of dimension R shall not be violated in the case dfit Mechanical Force Pins.
(18) The protection tab shall not extend beyond the electrical contact carrier in either direction.

(29) The thickness of the electrical contact carrier includes any additional electrical contact material.
The conductive surface of theelectrical contacts shall be elevated above any neronducting
surfaceof the electrical contact carrier.
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Figure 3-3 and Table 3-3 define the electrical contacts othe Base.

Figure 3-3: Base electrical contact definition

Notes toFigure 3-3:

(20) The reference XAxis corresponds tothe central edge of the electrical contact carrier.

(21) Electrical contact outlines. Within anelectrical contact outline, the shortest distance from an
arbitrary point to the nearest conductive part of the electrical contact surface shall be at most
0,2mm. The conductive surface shall extend up to or beyond the boundary of the minimum
electrical contact outline. Both sides of the contact carrier shall havelectrical contactsof the
same polarity within the defined electrical contact outlines

10 © Zhaga ConsortiumJune 2013
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Table 3-3: Base electrical contact definition
Dimension Minimum Typical Maximum Notes
Gl (40,45) (40,65) (40,85) (22)
G2 (37.45) (37,65) (37,85) (22)
Gal NA NA 37,10
Ga2 40,20 NA NA
Gb1 NA NA 34,10
Gb2 37,20 NA NA
GC 3,00 NA NA (23)
H (3,35) (3,50) (3,65) (22)
Hal NA NA 0,70 (23)
Ha2 3,10 NA NA
Hbl NA NA 2,40 (23)
Hb2 4,80 NA NA
J (5,35) (5,50) (5,65) (22)
RH NA NA 0,90

Notes toTable 3-3:

(22)
(23)

SeeTable 3-2.

Dimension GC defines the minimum distance between the electrical contacts.

© Zhaga ConsortiumJune 2013
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3.2.3  Keyingspecific dimensions

Figure 3-4 and Table 3-4 define the Keying for the mechanical fit othe Base. The Keying enabls the
design of Luminaires and Holders that ensure that a Socketable LLE can be operated at its Rated mains
voltage only. The mechanical fit Keying features consist of the following set:

1 A tab directly adjacent in the counterclockwise direction (top view) to either Mechanical Force
Pin #1 or Mechanical Force Pin #2.

A tab at different positions in between Mechanical Force Pins #2 and #3.

An L-shaped slot, which runs in the counteiclockwise direction (top view) from the reference
plane at a position in between the electrical contact carrier and Mechanical Force Pin #3.
(Informative) The L-shaped slot is functional only during the axial insertiaf the Socketable LLE
into a Holder , and allows for additional Keying combinations to be made in futedé&ions of Book2

of theZhagalnterface Specifiation.

As shown inFigure 3-4, the mechanical fit Keying features shall be used in specific combinations only.

(s2)

\\%24)

Schemat ic Representation

Physical Representation

(o) (@)

(25) (32) (25) (52)

N Y

#1l X *Z:sl + +l! Z J:i_oé] m*m 2] 4
N ! Neze ! H

Schemat ic Representation Schematic Representation

Phusical Representation lw‘ Physical Representation lw

Figure 3-4: Base mechanical fit Keying definition (top view)

Notes i Figure 3-4:

(24) The reference planecorresponds tothe Thermal Interface Surfacgsee also notg(1) to Figure 3-1
in Section3.2.1).
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(25) The reference Zaxis is at the center of the reference plane.
(26) The reference XAxis corresponds to the central edge of the electrical contact carrier.

Table 3-4: Base mechanical fit Keying definition

Dimension Minimum Typical Maximum Notes
F (1,00) (3,00) (NA) (27),(28)
P1 34,90 35,10 35,30 (29)
P2 34,80 35,10 37,00 (30)
P3 NA NA 30,50
S 430 5,00 550 (28)
Ul 6,80 7,15 7,30 (29)
U2 5,70 6,10 6,50 (30)
U3 4,20 4,40 4,60 (32)
U3l 2,10 2,20 2,30 (32)
Y, 14,15 1455 NA (28)
7,80 10,25 10,50 (28)
Y 3,80 5,00 5,35 (28)
NA 120° NA (33)
1P NA 130° NA (34)
1¢ NA 30° NA
T 25,50° NA NA (35)

Notes toTable 3-4:
27) SeeTable3-2in Section3.2.2

(28) The minimum value shall not be violated due to any compression of the TINbee also notg14) to
Table3-2 in Section3.2.2

(29) Dimensions P1 and U1l define the maximurand minimum outline of the tab betweenMechanical
Force Pin#2 and #3.

(30) Dimensions P2 and U2 define the maximurand minimum outline of the tab directly adjacent to
either Mechanical Force Pin#1 or #2.

(31) This is the width of the vertical part of the Lshaped slot.

(32) This is the position of the clockwise edge (top view) of the-shaped slot relative to the anglg ¢.
(33) Base PHJ65d.

(34) Base PHJ65¢.

(35) The length of the .shaped slot enables rotational motion between Base and Holder.

3.24 Mass
The mass of the Socketable LLE shalbt exceed0,2 kg.
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3.3 Holder PHJ65d

This Section3.3 defines the mechanical properties of a Holder for a Socketable LLE with a PHJ65d Base
[[EC60061-d]. Two mechanically noninterchangeable variants are defined for use with di#frent mains
voltages. (See Sectiob.1for the relation of the mechanical fit Keying and the mains voltage).

3.3.1 Maximum outline

Figure 3-5 and Table 3-5 define the maximum outline of the Holder(both with and without a Socketable
LLE locked therei. Some of the details shown iRigure 3-5 apply to a PHJ65dL Holder only, see Section
3.3.3 The Holdershall be mounted on aheat sink of a Luminaire.

AC AE

AD
!

N-(3)

\m

(2)

Figure 3-5: Maximum outline of a Holder (bottom view on the left)

Notes toFigure 3-5:

D The reference planecorresponds to the sirface of the heat sinkon which the Holder is mounted.
Part or all of the Holder may be lifted if a Socketable LLE is lockedtinthe Holder. In that case,
the (lifted part of the) bottom of the Holderis not located at the reference plane any more.

(2) Reference XAxis.

3) Holes for ataching the Holder to a heat sink using M3 screws. It is recommended that the heat
sink provides screw holes of at least 80 mm depth. Fixing screws that may be part of the Holder
are allowed to extend beyond the maximum outline of the Holder.
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Table 3-5: Maximum outline of a Holder
Dimension Minimum Typical Maximum Notes

AB NA 95,00 96,00

AC NA 100,00 120,00 4)
AD NA 20,00 40,00 4)
AE NA 19,00 35,00 4
AF 79,20 79,50 79,70 (5)
| NA (120°) NA (5)
I G 50,00° 65,00° 75,00° (5)

Notes toTable 3-5:

4) The Holder shall provide mains wire connection terminals within the outline defined by

dimensions AC, AD, and AE, as shown kigure 3-5. Instead of a dedicated connection box, the
section between the two mounting holes on either side of the electrical contact opening can be

used for connecting means.

(5) Pitch circle of the holes for screwing the Holder down to a heat sink. The spacing of the holes is

equidistant along the pitch circle, with the first hole located at an angle¢ from the reference x
axis in clockwise direction (bottom view).

© Zhaga ConsortiumJune 2013
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3.3.2

Common Holder dimensions

Figure 3-6 and Table 3-6 define the common dimensions of the Holder Some of the details ifrigure 3-6
apply to a PHJ65dL Holder only, see Sectior8.3.3 The Holder has a circular opening to receive the
Socketable LLE, and contains the following features:

il

Cut-outs for the Mechanical Force Pins and electricabntact carrier, such that the Socketable LLE
can be inserted in a single orientation only.

Guides for rotating the Socketable LLE to a stable and functional (locked) position, during which
pressure between the Thermal Interface Surface and the heat sigkadually increases.

Line and neutral contacts for the top side as well as the bottom side of the electrical contact
carrier of a Socketable LLE that is locked into the Holder

Mechanical fit Keying features, which ensure that the Holder can receive a Salse LLE of the
appropriate Rated mains voltage only. See Sectiéh3.3 for the specific combination of Keying
features that may be present.

( [120° ] ¢ [120° (10
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/
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x <o
(9)
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. \ !

r J(%Lr i H ~
— I

\(9) etail A/(\Deto‘\ | ué (6) /

Schemat ic Representation

w Detail A Detail B

Physical Representation

Figure 3-6: Dimensions of Holder ( containing some details of a PHJ65d -1 Holder)

Notes toFigure 3-6:

(6) The reference planecorresponds to the surface of the heat sink on which the Holder is mounted
@) In the case of an empty Holder, this is the referenceakis.
(8) In the case that a Socketable LLE is locked in the Holder, this is the refereneaxis.
9) The end face of the guide for Mechanical Force Pin #1 of the Socketable LLE shall stop the rotation
when locking a Socketable LLE into the Holder.
(10) The top and bottom electical contacts of the Holder shall be constructed such that the Holder can
make electrical contact with the Socketable LLE, if the Socketable LLE is locked into the Holder.
16 © Zhaga ConsortiumJune 2013
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Table 3-6: Dimensions of Holder PHJ65 d

Dimension Minimum Typical Maximum Notes
A 66,10 66,40 66,50 (112)
AA 70,50 NA NA
B (12,90) 19,00 19,30 (11), (12)
37,25 37,50 37,75 (112)
D 510 5,20 5,50
D1 233 240 245
D1A 245 NA NA
D2 NA 4,70 NA
E 5,70 6,00 6,10 (12),(13)
E2 NA 02 NA (12),(13)
Gl 41,30 4150 4250
G2 38,30 38,50 39,50
G3 35,10 35,25 NA
H 3,70 3,80 5,00
5,70 5,80 7,00
J1 NA 0,20 NA (14)
K1 NA NA 740
K2 9,70 NA NA
0 4,60 5,00 NA (12)
RH 1,00 NA NA
1 2450° 25,00° 25,50° (15)

Notes toTable 3-6:

(11)

(12)
(13)

(14)
(15)

The minimum and maximum dimensions for diameters A and C apply along height B; the
diameter A does not have to be continuous over th@rcumference.

Dimensions B, E, K1, K2 and O apply with a Socketable LLE locked into the Holder.

The Holder shall apply a force to the Mechanical Force Pins that is locked into the Holder, such
that the Thermal Interface Surface applies a force of at least B and at nost 50N to the heat
sink on which the Holder is mounted. These limits to the force are independent of the orientation

of the system.
This is the play that enables insertion of the Socketable LLE into the Holder.

This is the twisting angle for locking theSocketable LLE into the Holder.

© Zhaga ConsortiumJune 2013 17



Zhaga Interface Specificat ion
Book 2: LED Light Engine Type A: socketable with integrated conttgear 70 mm x 45 mm
Mechanical Interface Edition 1.3

Figure 3-7 and Table 3-7 define the electrical contactoutlines ofthe Holder.

Figure 3-7: Holder electrical contact defi nition

Notes toFigure 3-7:

(16) The reference Xaxis corresponds to the central edge of the electrical contact carrier of Socketable
LLE that is locked into the Holder

an Electrical contact outlines. The Holder shall be able to make ettrical contact to the Socketable
LLE at any location within the electrical contact outlines, at two positiors the top and bottom
sides of the electrical contact carrier of the Socketable LkEalong the combined dimensions K
and L; it is recommended that he Holder employs lineshaped contacts for this purpose. In
addition, the Holder should be designed in such a way that it does not apply an axial remaining
force to the electrical contact carrier of the Socketable LLE.
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Table 3-7: Holder electrical contact definition

Dimension Minimum Typical Maximum Notes
Gal NA NA 38,55
Ga2 39,95 NA NA
Gb1 NA NA 35,05
Gb2 36,45 NA NA
Hal NA NA 150
Ha2 2,80 NA NA
Hbl NA NA 3,20
Hb2 450 NA NA
1 (24,50°) (25,00°) (25,50°) (18)

Notes toTable 3-7:
(18) SeeTable 3-6.
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3.3.3  Keyingspecific dimensions

Figure 3-8 and Table 3-8 define the Keyng of the mechanical fit of Holder PHJ65dThe Keying enables a
Holder to discriminate between Socketable LLEs that have different Rated mains voltage requirements.
The mechanical fit Keying features consist of the following set:

1 An additional cut-out directly adjacent in the counterclockwise direction (top view) to either the
Mechanical Force Pin #1 or the Mechanical Force Pin #2 eatt.

A cut-out at different positions in between the cutouts for Mechanical Force Pins #2 and #3.

A tab in between the cut-outs for the electrical contact carrier and Mechanical Force Pin #3.
(Informative) This tab allows for additional Keying combinations to be made in futwgditions of
Book?2 of theZhagalnterface Specification

As shown inFigure 3-8, the mechanical fit Keying features shall be used in specific combinations only.

(31) (31)
(32) (32)

S Ly g e g

Schemat ic Representation Schematic Representation

Physical Representation PH\J65d - 1 Physical Representation PHJ65d - 2

Figure 3-8: Holder mechanical fit Keying definition (top view)
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Table 3-8: Holder mechanical fit Keying definition

Dimension Minimum Typical Maximum Notes
P1 35,40 35,60 35,80
P2 37,25 37,50 37,75
P3 30,70 31,05 31,30

S 5,60 6,00 NA (19)
ul 7,70 7,80 795
Ull 3,85 NA NA
u2 6,80 7,00 720
U3 3,00 3,70 3,80

v 12,50 14,00 14,10 (19)

10,80 11,00 11,50 (19)

NA 120° NA (20)

e NA 130° NA (21)
1¢ NA 30° NA

1¢ 2550~ NA NA (22)

Notes toTable 3-8:
(19) Dimensions S, T, V and W apply with a Socketable LLE latleto the Holder.

(20) Holder PHJ65d1.
(21) Holder PHJ65d2.
(22) The lengthof the keying slot shall exceed the twistingingle.
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4.1 Light Emitting Surface

As shown inFigure 4-1 and Table 4-1, the dimensions AO and BO define the size, shape and position of the
Light Emitting Surface relative tothe Thermal Interface Surface.

Figure 4-1: Definition of Light Emit ting Surface

Table 4-1: Definition of Light Emitting Surface

Dimension Minimum Typical Maximum Notes
AO 57,00 59,00 (70,20)
BO 35,00 36,00 40,00 1)

Notes toFigure 4-1:

(1) Neither the minimum nor the maximum value of the heightBO shall be violated due to any
compression of the TIM.

4.2 Operating conditions

In general, the optical output of a Socketable LLE depends on the operating conditions. For exampie, t
total luminous flux depends on the applied mains power and the temperature of the Thermal Interface
Surface. This SectioA.2 defines the operating conditions that shall apply for the provisions of the optical
interface asdefined in Section4 of this Book2 of the Zhagalnterface Specification If the Socketable LLE is
operated under different mnditions, the optical properties of the Socketable LLE may differ from the
provisions defined in Sectiord.

If a Socketable LLE is operated under the conditions listed beldinthe Socketable LLE shall comply with
the provisions in Sectiord:

i The Socketable LLE shall be locked into position in the Holder of Test Fixture OETFThe
orientation of Test Fixture OETFPHJ65dx shall be vertical base up, unless the data sheet of the
Socketable LLE indicats otherwise.

3(Informative) These conditions closely follow the operating conditions specifiedESLM-79-08].
4See AnneXA.1.1.2for a definition of Test Fixture OETHPHJI65dx.
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1 Test Fixture OETHPHJ65dx shall be mounted in a draught free room. The ambient air
temperature in the room shall bestable at ¢ v v C. Motion of the ambient air in the closed
room shall be limited to air flow caused by the operation oftte Socketable LLE in Test Fixture
TUTRPHJI65dx.

1 Test Fixture OETHPHJ65dx shall be connected to mains power. The mains voltagand
frequency shall be within 02% of the Rated voltage and Rated frequencyrhe RMS summation of
the harmonic components inthe mains voltage shall not exceed 3% of the fundamental frequency.

1 Test Fixture OHF-PHJ65dx shall actively regulate the temperature at the Thermal Interface
Surface (ypoint, see Sectior6.3.1) to be stable within 1" C of the appropriate Rated value. The
temperature shall be deemed stable if the difference between two consecutive temperature
measurements, taken at least 1/in apart, isless than 05%.

1 The optical output of the Socketable LLE shall not be affected inyaway, by object(sp reflectors,
glass or plastic windows, heat sink features, etceterathat are exterior to the Socketable LLE and
Test Fixture OB F-PHJ65dx.

4.3 Luminous flux

The luminous flux of a Socketable LLE shall be in one of the flux categories lisiadTable 4-2. For
reporting the luminous flux on the data sheet of the Socketable LLE, the flux category name shall be used.

Table 4-2: Luminous flux categories

Flux category Luminous flux [Im]

TS Minimum Maximum
C006 540 800
C008 720 1100
C011 990 1500
C015 1350 2000
C020 1800 2500
C025 2250 3000
C030 2700 4000
C040 3600 5000
C050 4500 NA

4.4 Luminous intensity distribution

The partial relative luminous flux (i.e percentage of the total luminous flux) emitted into the rotationally
symmetric solid angle bounded by the polar anglgs andf , as shown inFigure 4-2, shall be as defined in
Table 4-3. Measuwements of the partial relative luminous flux shall be made at a distance of at least

p m from the center of the Light Emitting Surfacé.

In addition, it is recommended that the Socketable LLE has a luminous intensity distribution that is as
close as pssible to a lambertian intensity distribution.

5See [CIEL21], Section 6.2.1.4.
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Socketable
LED Light Engine

Light Emitting Surface

Figure 4-2: Luminous intensity distribution

Table 4-3: Luminous intensity distributio n

Partial relative luminous flux [%]
? ? Minimum Nominal Maximum
0 414 35 55
414 60 25 40
60 755 10 30
755 90 0 10

4.5 Luminance uniformity

This edition 1.3 of Book 2 of the Zhaga Interface Specificationdoes not define limits on he uniformity of
the luminance of a Socketable LLE.

4.6 Correlated color temperature

The correlated color temperature (CCT) of a Socketable LLE shall comply with the provisions of
[ANSIC78.377], with the exception that the target color points may be chosen ekly within the
quadrangles defined therein® It is recommended to use the nominal CCT values specified in
[ANSIC78.377] only.

4.7 Color rendering index

This edition 1.3 of Book 2 of the Zhaga Interface Specification does not define limits on the color
rendering index of a Socketable LLE. However, thisdition 1.3 of Book 2 of the Zhaga Interface
Specificationdoes require the data sheet of a Socketable LLE to provide the color rendering index at the
Rated operating temperature (see AnneB.1).

6Note that notwithstanding this exception, a Socketable LLE shall have a CCT that is within the quadrangle
of the Rated CCT.
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5 9f SO
5.1 Mains input

511

NA Ol f

Socketable LLE mains power requirements

Table 5-1 lists the relation of the Keying of the mechanical fit to the appropriate mains power sources. In
addition, Table5-1 defines the maximum amount of power that a Socketable LLE shall consume.

LYOGSNFI OS

Table 5-1: Mains power mechanical fit codes Socketable LLE

Fit code Rated Voltage [V] et E_:i]quency Maximl[Jva]Power
PHJ65d pmtm8 ¢ XX 50 or 60 50
PHJ65d1 pmmt8pcgyx 50 or 60 50
PHJ65d2 Cmm8 ¢ XX 50 or 60 50

© Zhaga ConsortiumJune 2013
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6.1 Thermal interface model

Figure 6-1 illustrates the model for the thermal interface. The Socketable LLE is locked into position in

the Holder and makes thermal contact with the heat sink of the Luminaire. The Socketable LLE generates
an amount of heat, which is represented byhe total thermal power Ose Upe i o Alak i £0TheDoE i £01 1 6
part of the heat is transferred to the environment of the Luminaire through the front side of the
Socketable LLE by means of radiation and/or convection. The ¢, ®ai ®f the heat is transferrel to the
environment of the Luminaire through the Thermal Interface Surface.

&

N
Rh rear
’ Th Interf f
Luminaire Heat Snk ermal Interface Surface
Mains Power Protective Earth
Holder
—
/ l l Rh,rear \
/ \
/ \
I Rh,front \
! |
Socketable LLE R front Light Emitting Surface

Figure 6-1: Thermal model

After switching on the Socketable LLE, the temperature of the Thermal Intexde Surface starts to rise. In
the steady state with the Socketable LLE switched om the Thermal Interface Surface reaches a
temperature y(see Sectior6.3.1for the location of the measurement point). This temperaturéydepends
on the temperature ¢ of the environment of the Luminaire, the thermal resistance of the Luminaire, and
the amount of hea generated in the Socketable LLE. Using a simpledimensional model, the following
relation is obtained:

© & Yoer SRawi 0AAO
Here, Yo e 1 43 thg thermal resistance, which the Luminaire presents to the Socketable LLEote thatin

general the temperature distribution across the Thermal Interface Surface is not uniform. See also Section
6.3.

This edition 1.3 of Book 2 of the Zhagalnterface Specificationdoes neither define a maximum for the
thermal resistance of the Luminaire, nor a maximum for the amount of heat generated in the Socketable
LLE. Instead, thisedition 1.3 of Book 2 of the Zhagalnterface Specificationrequires a Socketable LLE
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manufacturer characterize the thermal performance in terms of Usgand Og ¢ , 3 £f $he Socketable LLE
under the condition that the Socketable LLE is operated in Test Fixture TU-HHJ65dx,”8 and provide the
results on the data sheet of the Socketable LLEee AnnexB.1 Similarly, this edition 1.3 of Book2 of the
Zhagalnterface Specificationrequires a Luminaire manufacturer characterize the thermal performance

in terms of Ys & ; @ 20f ghe Luminaire under the condition that the Luminaire is operated with Thermal
Test Engine TTEPHJ65d locked into position? and provide the results on the data sheet of the Luminaire.
SeeAnnex B

In order to determine if? from a thermal point of view? a particular Socketable LLE can be used reliably

in a particular Luminaire, it shall be verified that the applicable thermal resistance specified in the data
sheet of the Luminaire is less than or equal to the maximm thermal resistance specified in the data sheet

of the Socketable LLE. Here, the applicable thermal resistance is the thermal resistance in the case of a
power that is greater than or equal to themaximum thermal power applied at the Thermal Interface
SQurface listed in the data sheet of the Socketable LLE. (Informativl) case of a closed Luminaire design,
the maximum total thermal power should be used instead of the maximum thermal power applied at the
Thermal Interface Surface.

(1) (Informative) As an eample of an open Luminaire, consider the information listed in the data sheets
of particular Socketable LLEs and Luminaires (note that the numbers in this example are not
necessarily realistic):

Socketable LLE data sheets: data sheet#1l data sheet #2
1 Maximum total thermal power [W] 23 38
1 Maximum thermal power applied at the Thermal Interface [W] 18 35
1 Maximum allowable thermal resistance of the Luminaire [K/W] 2 1
Luminaire data sheets data sheet #1 data sheet #2
1 Thermal Resistance at 10V [K/W] 2,2 15
1 Thermal Resistance at 2W [K/W] 1,9 14
1 Themal Resistance at 30V [K/W] 1,7 12
1 Thermal Resistance at 40V [K/W] 1,6 09

From these numbers is can be seen that Socketable LLE #1 can be used reliably in both Luminaire #1 and #2
(becauseplw ¢, andph  ¢), wheeas Socketable LLE #2 can be used reliably in Luminaire #2 only
(becauseplp pandtiw p).

6.2 Luminaire heat sink
The heat sinksurfaceto which the Socketable LLE is mounted shall extend to a diameter of at le&Stmm.

6.3 Temperature uniformity

6.3.1 Thermal interface temperature uniformity requirement

The nonruniformity of the temperature distribution across the Thermal Interface Surface depends on the
details of the construction of both the Socketable LLE and the Luminaire. Tieadition 1.3 of Book?2 of the
Zhagalnterface Specificationdoes not restrict this nonuniformity in the case of a arbitrary Socketable
LLE being operated in an arbitrary Luminaire. Instead, thigdition 1.3 of Book 2 of the Zhagalnterface
Specificationrestricts the non-uniformity in the case of an abitrary Socketable LLE being operated in Test
Fixture TUTRPHJ65dx:

"Note that Og ¢ f, o58R e determined from the heat flow through the heat sink of the Luminaire to the
environment. In addition, g gcan be determined from the electrically consumed powebg jand radiated
optical power U 4 Wsing the relationOge Oa; Up 44 See Annex.2.4for details on specific measurement
methods.

8See AnnexA.1.1.3for a definition of Test Fixture TUTFPHJ65dX.

9See AnnexA.1.3.1for a definition of Thermal Test Engine TTEPHJ65d.
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The nonrruniformity of the temperature distribution across the Thermal Interface Surface shall be such
that the thermal spreading resistanceY between any pair of the measurement points shown ifrigure
6-2 is at most 02 K/W. Here, the thermal spreading resistance between two measurement poinig&and 'Q
is defined as:

0 o

Yy
UGER OAAD

Here 6 and 0 are the temperatures at the measurements point&and Qlocated on the heat sink surface of
Test Fixture TUTFPHJ65dx that makes physical contact with the Thermal Interface Surface, amg ¢ f, d% 4 o
the amount of heat that is tensferred through the Thermal Interface Surface (see Section 6.1).
Measurement point O is at the center of the Thermal Interface Surface (i.e. at the center of dimension A of
the Socketable LLE, seEigure 3-2 and Table 3-2 in Section3.2.2 Measurement pointsQ plti8 fp are
located equidistantly on a circle, which is centered on measurement point 0 and has a diameter of
T ¢ 1fp mm. Moreover, the orientation of the measurement points is such that measurement points 1
and 4 are located on the reference -&xis d the Socketable LLE (se&igure 3-2 in Section 3.2.2), with
measurement point 1 closest to the mechanical force pin that is parallel to the referenceaXis. The
highest temperature value 0, "Q tiphcH8 fp, at these measurement points shall be used as the
temperature Oydefined in Section6.1.

The exact operating conditions for the above restriction are listed in Sectiorg3.2below.

Reference X-Axis

Figure 6-2: Temperature distribution at the thermal interface

6.3.2 Socketable LLE operating conditions

The temperature nonruniformity in the case of an arbitrary Socketable LLE beingperated in Test Fixture
TUTRPHJ65dx shall be determined under the conditions listed belowt?

1 The Socketable LLE shall be locked into position in the Holder of Test Fixture TUPHJI65dX.
The orientation of Test Fixture TUTHPHJ65dx shall be vertical bae up, unless the data sheet of
the Socketable LLE indicates otherwise.

1 Test Fixture TUTFPHJ65dx shall be mounted in a draught free room. The ambient air
temperature in the room shall bestable at ¢ v v C. Motion of the ambient air in the closed
room shall be limited to air flow caused by the operation of the Socketable LLE in Test Fixture
TUTRPHJI65dx.

I Test Fixture TUTFPHJ65dx shall be connected to mains power. The mains voltagand
frequency shall be within 02% of the Rated voltage and Rateddquency. The RMS summation of
the harmonic components in the mains voltage shall not exceed 3% of the fundamental frequency.

10(Informative) These conditions closely follow the operating conditions specifiefEELM-79-08].
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1 The temperature of the Thermal Interface Surface shall be stable. The temperature shall be
deemed stable if the difference betwee two consecutive temperature measurements at the same
measurement point (all measurement points’Q Ttiplgh8 lp , taken at leat 15min apart, is less

than 05% of the average of the two measured temperatures
6.4 Maximum temperature(informative)

Under normal operating conditions, the maximum temperature at any position of the Thermal Interface
Surfaceshould not exceed 110 C.
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7.1 Dimming (optional)

If a Socketable LLE supports dimming functionality, such dimming functionality shall comply with the
provisions of [NEMASSL7A].

© Zhaga ConsortiumJune 2013 33



Zhaga Interface Specification
Book 2: LED Light Engine Type A: socketable with integrated control gear 70 mm x 45 mm
Control Interface Edition 1.3

This page is intentionally left blank.

34 © Zhaga ConsortiumJune 2013



Zhaga Interface Specification
Book 2: LED Light Engine Type Asocketable with integrated control gear 70 mm x 45 mm
Edition 1.3 Compliance Testing (Normative)

~ A

AnnexA / 2YLX Al yOS BS68A@BSY3I Ob2NY

A.1 Specific testing tools

A.1.1 Socketable LLE testing tools

Each Socketable LLE testing tool includes a Holder. This Holder may be exchangeable in order to enable a
single physical realization of a Socketable LLE testing tool to be used for any SocketdhlgE under test. If
the Holder is permanently attached, two variants of that tool are necessary.

A.1.1.1 Gauges

Unless specified otherwise, all sharp angles should be chamfered or rounded with dimension Y
g mm, in accordance with [IEG0061]. In addition, unless specified otherwise, the gauges shalle
manufactured from stainless steel, which is hardened to at least 55 HRC asfibuld havea surface finish
of YA it pm.

No undue force shall be used to fit a Socketable LuBder testto any of the gauges.
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A1.1.11 Gaugs MTGB1 and MT@E2

Figure A-1 and Table A-1 define gauges MT&1 and MTGB2. The purpose of gauges MTB1 and MTG
B2 is to verify the maximum of Base dimensions A, C, D, G1, G2, H, J, P1, RH, Ul12;aas Wkll as the
minimum of Base dmension B. The Base of a PHJ658 Socketable LLEInder test shall fit into gauge
MTGB1; the Base of a PHJ652 Socketable LLEInder test shall fit into gauge MTGEB2.

o\»{

i

Figure A-1: Dimensions of MTG-B1 (left) and MTG -B2 (right)

Table A-1: Dimensions of MTG-B1 (left) and MTG -B2 (right)

Dimension Nominal Tolerance Notes
A 65,85 111184
B 19,95 TG
C 37,05 111184
D 5,00 111184
D1 2,50 i p
G1 40,90 111184
G2 37,90 111184
H 3,70 Ti ¢
5,70 Ti ¢
P1 35,35 T ¢
RH 0,95 T ¢
U1l 735 Tt ¢
u2 6,55 Tt ¢
120~ L 6 (1)
1p _ —
130 mu 0 (2)

Notes toTable A-1:
Q) MTGB1
(2) MTGB2
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A.1.1.1.2 Gauge MTGB3

Figure A-2 and Table A-2 define gauge MT@3. The purpose of gauge MT®3 is to verify the minmum of
Base dimension A. The Base of 8ocketable LLEinder test shall not fit into gauge MTGB3.

B
<]

T

D1

C (4x)

Uz,
&y
|

ISy

NS

Figure A-2 : Dimensions of MTG-B3

Table A-2: Dimensions of MTG-B3

Dimension Nominal Tolerance Notes
A 65,15 T ¢
B 8,10 Tip T
C 38,00 Tip T
D 5,80 Tip T
D1 2,90 Tip T
G1 41,85 Tip T
H 4,65 Tip T
J 6,65 Tip T

Ula 14,60 Tip T
u2 7,00 Tip T
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A1.1.1.3 Gauge MTEB4

Figure A-3 and Table A-3 define gauge MT@4. The purpose of gauge MT®4 is to verify the minmum of
Base dimensions C, D, U1, and the combination of D1 and. Ukhe Base of &ocketable LLEInder test
shall not fit through gauge MT@4, with the Socketable LLE under test and gauge ME3 in axial
alignment. Mechanical Force Pin #1 and the adjacent tab of a PHJ6bd5ocketable LLEInder test shall
not fit in the slot of gauge MT@4 labeled DU2;Mechanical Force Pin #2 and the adjacent tab ofRHJ65d
2 Socketable LLEunder test shall not fit in the slot of gauge MT@B4 labeled DU2. The tab between
Mechanical Force Pins #2 and #8f a Socketable LLE under testhall not fit in the slot of gauge MTEB4
labeled U1. Mechanical Force Pins #2 and #8 a PHJ65dl Socketable LLEinder test shall not fit in the
slot of gauge MT@EB4 labeled D; Mechanical Force Pins #1 and #3 of a PHJéB&ocketable LLEinder test
shall not fit in the slotof gauge MT@4 labeled D.

O — + — —
|
bu2 Ui D
X X ||
buz et | s
Figure A-3: Dimensions of MTG-B4
Table A-3: Dimensions of MTG-B4
Dimension Nominal Tolerance Notes
B 10,00 Tip T
C 72,55 i ¢
D 4,30 i ¢
U1l 6,75 i ¢
DU2 783 i ¢
X 6,00 Tip T
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A1.1.1.4 Gauges MTdB5a, MTGEB5b, and MTE&5c

Figure A-4 and Table A-4 define gauge MT@5a. Figure A-5 and Table A-5 define gauge MT@5b. Figure
A-6 and Table A-6 define gauge MT@&5c. The purpose of gauges MTB5a, MTGB5b, and MT@EB5c is to
verify the minimum of Base dimensios E, K, and Las well as the maximum of Base dimensions E, K, L,
and O.

Gauges MTdB5a, MTGB5b, and MTGB5c¢ shall be used in three configurations:
1 Configuration A: The Socketable LLE under test rests on its Thermal Interface Surface.

1 Configuration B As configuration A. In addition, guge MTGB5a rests on the Mechaital Force
Pinsof the Socketable LLE under test. Gauge MBBb rests ontop of gauge MTE&5a.

f Configuration C Seeconfiguration B. In addition,a mass of ¢lv it okg shall be positioned on

top of gaugeMTG-B5b.
. B, £
V% % O
— T
: e <| =gl ¢
ASUIST IS
;

=1

bR NG JL;

o 82
Figure A-4: Dimensions of MTG-B5a
Table A-4: Dimensions of MTG-B5a

Dimension Nominal Tolerance Notes

A 65,85 Tt G
Al 90,00 Tip T
A2 80,20 it Tt
A3 @ G Tt v
B1 10,00 Tip T
B2 8,00 ip T
B3 1,00 ip T
C 38,00 ip T
D 5,80 Tip 10
D1 2,90 ip T
Ula 14,60 ip T
u2 7,00 ip T
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B6

B4

- s
Figure A-5: Dimensions of MTG-B5b
Table A-5: Dimensions of MTG-B5b
Dimension Nominal Tolerance Notes
AA 70,50 it T
A2 80,00 it
B4 32,00 it T
B5 8,00 i T
B6 (90,00) ? Q)

Notes toTable A-5:
D Dimension B6 shall be adjusted such that the combined mass of gauges MB%aand MTGB5b is

¢l v T K.
&
Ea

I
0 B Lb La 0 j

(D* 5
i

0
K

[T
g

Lx
g

Lx

La

°|

usy

K2
[

Figure A-6: Dimensions of MTG-B5c
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Table A-6: Dimensions of MTG-B5c
Dimension Nominal Tolerance Notes

a 10,00 it T
15,00 it T

c 35,00 it T

Ea 5,65 TiT g

Eb 6,15 Tt G

G 340 it T

K1 745 i ¢

K2 9,65 TiT g

La 1,50 Ti ¢

Lb 1,10 TiT G

Lx 2,80 Tip T

o 455 TiT g

1 Configuration A

(0]

The mechanical Force Pins of the Socketable LLE under test shall fit underneath the blade
labeled Eb of gauge MTGc, with gauge MTGEc resting on the support for the Thermal
Interface Surface of the Socketable LLE under tegthis verifies the maximum of
dimension E).

The electrical contact carrier of the Socketable LLE under test shall fit into the slot
labeled K of gauge NMIG5c, such that gauge MTGC touches the main body of the
Socketable LLE under test, with gauge MT&C resting on the support for the Thermal
Interface Surface of the Socketable LLE under test (this verifies the maximum of
dimension K combined with the maimum of dimension L, as well as the maximum of
dimension O).

The electrical contact carrier of the Socketable LLE under test shall fit in the slot labeled
La and shall not fit in the slot labeled Lb (this verifies the minimum and maximum of
dimension L).

1 Configuration B

(o]

The blade labeled Eaf gauge MT@bc shall fit underneath gauge MT&a at any position
(this verifies the minimum of dimension E) with gauge MTGbc resting on the support
for the Thermal Interface Surface of the Socketable LLE under test.

1 Coniguration C:

(0]

The blade labeled Ea of gauge MT%& shall fit underneath gauge MT&a at any position
(this verifies the minimum of dimension E), with gauge MT&c resting on the support
for the Thermal Interface Surface of the Socketable LLE under test

The electrical contact carrier of the Socketable LLE under test shall fit into thelot
labeled K of gauge MT&Gc, such that gauge MTGBC touches the main body of the
Socketable LLE under test, with gauge MT&C resting on the support for the Thermal
Interface Surface of the Socketable LLE under test (this verifies the minimum of
dimension K combined with the maximum of dimension L, as well as the maximum of
dimension O).
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A.1.1.15 Gauge MTE6

Figure A-7 and Table A-7 define gauge MT&6. The purpose of gauge MT@®6 is to verify the minimum of
Base dimensios Ga2, Gb2, Hazand Hb2; as well asthe maximum of Base dimensions G1, Gal, Gb1l, Hal,

and Hb1.

Gauge MTA6 shall be used as follows: The Socketable LLE @ndest shall be inserted into the gauge,
and twisted until a stop is reached. In the end position, the electrical contacts of the Socketable LLE under
test shall be visible through the windows of the gauge (see detail A Figure A-7). It shall be verified that

the electrically conductive material of the electrical contacts extends to all edges of the windows.

K2

Sl

K1
Sl

—

|, Dla

uz,

~—
Detail B //{\

Detail A
o]

]
- S

Figure A-7 : Dimensions of MTG-B6
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Table A-7: Dimensions of MTG-B6

Dimension Nominal Tolerance Notes
A 65,85 T ¢
B 15,00 Tip T
Bl 5,00 Tip T
C 38,00 it 11
D 5,65 it Tt
D1 2,25 Tt

Dila 2,83 Tip 10
E 6,15 Ti ¢
Gl 40,90 Ti ¢
Gal 37,50 i p
Ga2 39,80 i p
Gb1 34,50 i p
Gbh2 36,80 i p
H 415 it 10
Hal 1,15 i p
Ha2 2,65 THTT P
Hb1 2,85 i p
Hb2 4,35 i p
J 6,15 i T
J1 5,70 Tit ¢
K1 7,20 Tip T
K2 9,80 Tip T
P3 30,55 T ¢
S1 1,50 T, 10
Ula 14,60 ip T
u2 7,00 ip T
us3 4,00 111184
\Y; 14,00 Tip T
w 10,65 Tip T
X1 6,60 it T
X2 8,30 it T
X3 30,00 it T
1¢ 30,00° pTMee
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A.1.1.2 Test Fixture OETPHJ656k (optical and electrical)

Figure A-8illustrates Test Fixture OETFPHJ65dx schematically. The Holder used in a physical realization
of Test Fixture OETHPHJ65dX shall comply with the provisions of Section3.3. The temperature
controlled heat sink shall be constructed to have aurface planarity of 005 mm/ A65mm, a surface
roughness'Yy oftt I, a thickness of at least8 mm across the Thermal Interface Surface, and a heat
conductivity of at least160 W/m K.

Mains Power
Thermocouple
Holder

Socketable
LED Light Engine

~ Light Emitting Surface

Figure A-8: Definition of Test Fixture OETF -PHJ65d-x
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A.1.1.3 Test Fixture TUFPHJ65€ek (temperature uniformity)

Figure A-9, Figure A-10, andTable A-8 define Test Fixture TUTFPHJ65dx. InFigure A-9,"Y8 Y represent
thermocouple positions for measuring the temperature at the measurement points defined in Section
6.3.1with an accuracy of p K. Thewire thickness shall not affect the measurement result

3 2 4 1 5
-

Figure A-9: Definition of Test Fixture TUTF-PHJ65d-x? composition

Components inFigure A-9:
D Heat sink, AIMgSiMn 100HV (AA6082) or equivalent.

(2) Mounting ring, 30% glassfilled PBT or equvalent.
3) Holder PHJ65d1 respectively Holder PHJG65€R.
4) Screw M3x20, stainless steel.

(5) Cooling device (schematic).

DETAIL A

=

1y

Figure A-10: Test Fixture TUTF-PHJ65d-x 2 heat sink (left) and mounting ring (right)

Notes toFigure A-10 (above):
(1) Position of a thermocouple in the groove.
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Table A-8: Heat sink (top) and mounting ring (bottom) dimensions

Dimension Nominal Tolerance Notes
50,00 +0,05
B 20,00 +0,1
C 44,00 +0,05
D 2,00 +0,1
E 35,00 0,1
F 10,00 10,1
G 10,00 10,1
H 3,00 +0,1
J 30,00 10,1
K 3,20 0,1
L 0,50 +0,05
M 1,50 +0,1
N 1,00 +0,1
P 10,00 +0,1
R 2,00 +0,1
S 1,00 +0,1
T 3,00 +0,1
U 2,00 +0,1
\% 48,00 +0,1
| 120 +1°
f 45° +1°
A 92,00 0,2
B 52,00 0,2
C 66,00 0,2
D 10,00 0,2
E 2,00 0,2
F 60,00 +0,2
G 79,50 10,2
H M3 NA
J 6,00 +0,1
K 3,30 +0,1
L 5,00 +0,1
| 120 +1°
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A.1.1.4 Test Fixture TPTPHJI65€ (thermal power)

Figure A-11 illustrates Test Fixture TPTFPHJ65dx schematically. The Holder used in a physical
realization of Test Fixture TPTFHPHJ65dx shall comply with the provisions of Sectior8.3.

-

7
=

SECTION A-A
Figure A-11: Definition of Test Fixture TPTF -PHJ65d-x? composition
Components inFigure A-11:
Q) Holder PHJ65d1 respectively Holder PHJ65€R.
(2) Holder mount, AIMgSiMn 100HV (AA682) or equivalent.

3) Thermocouple, which enables temperature measurements with an accuracy op K. Itshall be
ensured that the wire thickness does not affect the measurement result

// | N
DETAIL B /
SCALE 2:1 N \
iz @ \
= o _
J
.-
4=t
x| | >
DETAIL A
SCALE 5:1 —]
B F

Figure A-12: Holder mount dimensions
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Table A-9: Holder mount dimensions

Dimension Nominal Tolerance Notes
98,00 +0,1
B 6,00 +0,1
C 79,50 +0,1
D M3 NA
E 41,60 +0,1
F 3,20 0,1
G 1,80 10,1
H 1,00 0,1
J 0,55 +0,05
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A.1.2 Holder testing tools

A.1.2.1 Gauges

Unless specified otherwise, all sharp angles should be chamfered or rounded with dimension Y
Tig mm, in accordance with [IEG0061]. In addition, unless specified otherwise, the gauges shatie
manufactured from stainless stee] which ishardened to at least 55 HR@nd should havea surface finish
of ' YA Tt pm.

The Holder under test shall be mounted on #at surface prior to applying the gauges. No undue force
shall be used to fit ay of the gauges to theHolder under test.
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A12.11 Gauges MT&lla, MTGH1b, MTGH2a, and MTG&12b

Figure A-13 and Table A-10 define gauges MTGH1A, MTGH1B, MTGH2A, and MTEGH2B. The purpose of
these gauges is to verify the minimum of Holder dimensions C, G1, G2, G3, H, J, P1, aresSyell as the
maximum of Holder dimensions B and E. It shall be possible folly insert gauges MTEH1A and MTG

H1B into a PHJ65dl Holder under test, and rotate these gauges to the stop position in a dwdse

direction. It shall be possible tdully insert gauges MTEH2A and MTGH2B into a PHJ65€e2 Holder under

test, and rotate these gauges to the stop position in a clockwise direction.

B AA

K2

E (3x)
IS

@ AA

E (3x)
F (3x)

Figure A-13: Dimensions of MTG-H1A, MTG-H1B (top), MTG-H2A and MTG-H2B (bottom)
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Table A-10: Dimensions of MTG-H1A, MTGH1B, MTG-H2A, and MTG-H2B

Dimension Nominal Tolerance Notes
A 65,80 i ¢
AA 71,00 TipTT
B 19,35 T ¢
BB 35,00 pht 11
C 37,20 T ¢
D 465 T ¢
Dla 2,33 Tt p
E 6,10 T ¢
F 0,95 T ¢
G1 41,30 T ¢
G2 38,30 T ¢
G3 35,10 T ¢
H 365 T ¢
J 5,65 T ¢
K1 8,10 11188 (1)
7,50 111188 (2)
K2 9,60 111188 (1)
9,00 Tt G (2)
o 4,50 111184
P1 3535 T ¢
P2 37,20 111184
P3 30,50 111184
R 0,80 T ¢
RH 0,90 111184
R1 0,50 Tip T
S 5,55 Tt ¢
U1 7,30 111184
u2 6,50 111184
U3 4,60 Tt ¢
\Y} 14,15 i ¢
10,75 111184
Y 5,35 Tt ¢

Notes toTable A-10:
Q) MTGH1A andMTGH2A
(2) MTG-H1Band MTGH2B
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A.1.2.1.2 Gauge MT@GH3

Figure A-14 and Table A-11 define gauge MT@&H3. The purpose of gquge MTGH3 is to verify the
maximum of Holder dimension A. Thegauge MTGH3 shall not fit into the Holderunder test.

A

X

u3

P3

Figure A-14 : Dimensions of MTG-H3

Table A-11: Dimensions of MTG-H3

Dimension Nominal Tolerance Notes
A 66,55 TiT g
P3 62,80 ip T
u3 6,00 ip T
X 50,00 p,00
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