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Summary (informative)

Background
The Zhaga Consortium is a worldwide organization that aims to standardize LED light engines.

The Zhaga Interface Specification consists of a series of books, valvielbeen 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
interchangeal® in the sense that is easy to replace one LED light engine with another, even if they have been
made by different manufacturers.

Each LED light engine 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: norsocketable with separate electronic control gear.

Contents

This book 8 of the Zhaga Interface Specification defines aAygmcketable LED light engine with integrated
control gear. It has a round drum shape with maximum dimensions pfrBsliameter and 435nm height. It
has a light emitting surface dimension of (typicallyn®® diameter round and a PHJ65d type base.

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

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

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

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

Conformance
All provsions 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 bythe ZhagaConsortium, and has been prepared byhe
members of theZzhagaConsortium. All rights are reserved. Reproduction in whole or in part is prohibited
without express and prior written permission of the ZhagaConsortium.

DISCLAIMER

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

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.orgor contactinfo@zhagastandard.org
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1 DSY SNJ €

1.1 Introduction

The Zhaga Consortiumis a worldwide organization that aims to standardize LED Light Engines. A 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 stabilization and control electronics (Electronic Control
Gear). Different types of LED Light Engines @& defined in individual books of theZhaga Interface
Specification LED Light Engines that comply witha particular book ofthe Zhagalnterface $ecification
are interchangeable in the sense that it is possible taeplace one ofsuchLED LightEngines by another,
regardless ofits manufacturer.

Each bookof the Zhagalnterface Specificationdefines at least the following set of interfacedetween the
LED Light Engine and an appropriate Luminaire

Mechanicalinterface.
Optical interface
Electrical interface.
Thermal interface.

Control Interface.

= =4 4 - -2

1.2 Scope

This edition 1.1 of Book 8, LED Light EngineType A: socketable with integrated control gear 95 mm x 45
mm, of theZhagalnterface Specificationdefines thefunctional interfaces for LED Light EnginegLLE) with
integrated Electronic Contol Gear that have a typicatliameter of 95 mm, a typical height of45 mm, and a
PHJ&d type Base.This edition 1.1 of Book 8 of the Zhagalnterface Specificationdoes not define LLE and
Luminaire product safety aspects, unless these aspedtke shape in thefunctional interface.

1.3 Main features

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

1 ALED Light Engine with integrated Electronic Control Gear, which is operated on mains power.

1 Variants of the LED Light Engine, which use mechanical fit Keying to ensure that operation is
possible at the Rated mainpower only.

1 An appropriate environment inside the Luminaire for the 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 tke Zhaga Interface
Specificationfollow the rules provided in Annex H of ISO/IEC Directives, Part 2or all clarity, the word
Ghalldindicates a requirement that is to be followed stictly 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 particularly suitable, without mentioning or exchling 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 Gnay6 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.

© Zhaga ConsortiumJune 2013 1
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1.4.2 References

For undated references, the most recenthypublished version applies. In the case of any perceived
discrepancy between the provisions of thisedition 1.1 of Book 8 of the Zhagalnterface Specificationand
the most recently published version ofan undated reference, an earlier version of it reference may be

applied.
[ANSIC78.377]

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

[IEC60061 (a)]

[IEC60061 (b)]

[IEC/TR 61341]

[IESLM-79-08]

[NEMASSL7A]

1.5 Definitions
Base
Holder

Keying

LED Light Engine

Least Material Condition

Luminaire

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

Zhagalnterface Spediication, Book 1: Overview and Common Information.
The photometry and goniophotometry of luminaires, CIH21.

Method of measuring and specifying colour rendering properties of light
sources, CIE3.3.

Lamp caps and holders together with gauges for the control of
interchangeability and safety Part 4: Guidelines and general information
Designation of Lamp Caps and Holders, IE&D061-4 standard sheet 70071.

Lamp caps and holders together with gauges forthe control of
interchangeability and safetyy Part 4. Guidelines and general informatiom
Recommended tolerances for gauges in IBBD061, IEC60061-4 standard sheet
7007-11.

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

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

Phase Cut Dimming for Solid State Lighting: Basic Compatibility, NEMA SSE 7A
2013.

The part ofthe LED Light Enginghat fits into the Holder.

The part of the Luminaire that locks the LLE in a functional position and
establishes electrical contact with the LLE

Mechanical differentiation in a fit system, which discriminatedetween options
that are not interoperable? for example discrimination between a LLE and a
Luminaire, which are designed for operation with different mains voltages
Keyingtypically is a safgy feature.

In this edition 1.1 of Book 8 of the Zhagalnterface Specification the term LED
Light Engine specifically refers to a light source that offers a PHJ85d, PHJ85d
or PHJ85d2 mechanical fit to a Luminaire.

The minimum volume of the LLE or the Luminaire.This minimum volume does
not necessarily have a fixed outline. The Least Material Condition is the
different for the LLE and the Luminaire.

In this edition 1.1 of Book 8 of the ZhagaInterface Specification the term
Luminaire specifically refers to a lighting fixture that offers a PHJ85d or
PHJ85d2 mechanical fit to a LED Light Engine.

Maximum Material Condition

Thermal Fit Code

The absolute boundary of the mechanical interface between the LLE and the
Luminaire. Rigid parts of neither the LLE nor the Luminaire shall extend
through this boundary. The Maximum Matefal Condition is identical for bah
the LLE and the Luminaire.

A code consisting of a capital letter followed by two decimal digitsepresenting
an operating temperature-thermal power combination. A Thermal Fit Code
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assists with the verification of the thermal compatibility of a specific LLE and a
specific Luminaire.

Thermal Test Engine A device that is used to define the thermal properties od Luminaire. This
edition 1.1 of Book 8 of the Zhaga Interface Specificationdefines a single
Thermal TestEngine.

1.6 Acronyms

Acronyms that appear in thisedition 1.1 of Book 8 of the Zhagalnterface Specification but are not listed
in this Section1.6, are defined in [Book 1].

AC Alternating Current

DC Direct Current

LMC Least Material Condition
MMC Maximum Material Condition
1.7 Symbols

Symbols that appear in thisedition 1.1 of Book 8 of the Zhagalnterface Specification but are not listed in
this Sectionl.7, are defined in [Book 1].

G( % electrical power applied to the heating element of the heat flux measurement
system

Ya surface roughness

X &3 output voltage of the heat flux sensor of the heat flux measurement system

c‘)ﬁ\?,p,; @ expected maximum ambient temperature

g eid Ag lowest and highesttemperature measured at the Thermal Interface Surface of a
LLE

® temperature measured at the center of the Thermal Interfac&urface of TTE
PHJ85d

® temperature of the Thermal Test Engine close to the TIMC]

c‘é?iDA @ expected maximum operatingemperature

30 ) - temperature drop over the TIM [°G

[0 bounding angles of a luminous flux category

Il inverse response of the heat flux sensor in the heat flus measurement system

1.8 Conventions
This Sectionl.8 defines the notations and conventions used in #tnZhagalnterface Specification

1.8.1 Cross references

Unless indicated otherwise, cross ref@ences 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 capital are definedeither in Section1.5or in [Book 1].

1.8.4  Units of physical quantities

Physical quantities are expressed in units of the ternational System of Units All linear dimensions that
omit an explicit unit indication are in millimeters
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1.8.5 Decimal separatr
The decimal separator is &omma.

1.8.6 Limits

All limits specified in this edition 1.1 of Book 8 of the Zhagalnterface Specificationare absolute, without
any implied tolerance (neither positive, nor negative) Values that are indicated as typicahs well as
values between parentheses are informative.
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2 {aA0SY hOSNIWASSH

2.1 PHJ85d fit system

This edition 1.1 of Book 8 of the Zhagalnterface Specificationdefines the interface betweena LED Light
Engine (LLE), which consistsof a single housing that integrates a LED Module and an Electronic Control
Gear, and anassociated Luminaire which typically consists of a heat sink, a Holder, and a reflectoiThe
LLE can be locked into and removed from the Holder without the use of gemc or specialized toolst
Typically, this involves arotational motion of the LLE.

A typical application of the LLE-Luminaire system defined in this edition 1.1 of Book 8 of the Zhaga
Interface Specificationis downlighting, from arecessed mountof the systemin a ceiling.

The mechanical interface betweerhe LLE and the associatedLuminaire is shown schematically inFigure

2-1. This mechanical interface is designated as a PHJ85d fit, according to the classificagigstem defined
in [IEC60061 (a)]. In addition to thissocA Al 1 AA O Od vithidhhiifiehdedfor &iplidation by LLES
that can operate on any mains voltage two additional mutually exclusive,mains voltage specific fits are
defined? namely PHJ85d1 and PHJ85€eR.2

>
—<N

3)

=

Figure 2-1: 3-D illustration of the me chanical interface

From a LLE point of view, lhe mechaical interface consists of the following elements ¢efer to the
corresponding labels inFigure 2-1):

Q) Base This is the» typically cylindrical? part of the LLE that is locked into the Holder. As
described below, the Base contains several functional elements for electrical contact making,
mains voltagediscrimination, and heat removal.

(2) Thermal Interface Surface.This is the main surface through whichthe LLEexpects to remove its
heat. If the LLE is locked into the Luminaire, this surface is firmlgressed againstthe heat sink of
a Luminare. In order to minimize the thermal resistance across the interface, the Thermal
Interface Surface typically consists of compressibles Thermal Interface Material (TIM).

3) Force pin. The Holder canapply a relatively largeaxial force to these ping in order to minimize
the thermal interface resistance to the heat sink without risking damage to the LLE. The first

LApart from any tools? ladders, screwdrivers, etc2 that could be necessary to reach and access the inside
of the Luminaire.

2The definition of the test fixtures and Luminaire compliance tests in Pa use the notation PHJ85¢k in
order to refer to both the PHJI85€L fit and the PHJI85¢R fit.
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force pin in the clockwise direction from the electrical contact tab (in a top view of the LLE) is
typically used as a stop for anyotational motion during locking of the LLE into the Holder.

(4) Protection stub. This element is optionally present. Its function is to protect the electrical contact
tab during insertion of the LLE into the Holder.

(5) Electrical contact tab. The electrical contat tab contains two electrical contacts one line and
one neutral contact on each side. Opposing contactm the two sideshave the same polarity.

(6) Keying element adjacent to a force piThis isthe first of the Keying elements, which areused to
discriminate between mains voltages. This element is located adjacent to different force pins for
a PHJ85d1l and a PHJ85 fit. It is functional only during axial insertion of the LLE into the
Holder.

@) Solitary Keying elementThis isthe secondof the Keying elements, which areused to discriminate
between mains voltages. This element is located at different positions for a PHJ8bdand a
PHJ85d2 fit. It is functional only during axial insertion of the LLE into the Holder.

(8) L-shapedSlot This slot provides smce for a Holder stub which protrudes into the central
opening of the Holder, during axial insertion and rotation of the LLE into a Luminaire. The
purpose of this Holder stub is to prevent d LE force pin from accidentally entering the electrical
contact opening of a Holder,in the case thatit is attempted to incorrectly insert the LLE into the
Luminaire.

9) Top construction The top construction can have any shape, provided that it does not exceed the
maximum boundaries. In addition, the top construction containsthe Light Emitting Surface(LES).
The luminous intensity distribution emitted from the LESis approximately lambertian.

2.2 Outline of this book
This edition 1.1 of Book8, of theZhagalnterface Specificationconsists oftw o parts:
Part 1 Interface definition defines the LLELuminaire interface in terms of five sub interfaces.
1 The mechanical interface in SectioB defines thePHJ85dfit between a LLE and a Luminaire.

1 The photometric interface in Sectio defines the luminous flux and luminous intentsity
distribution provided but the LLE tothe Luminaire.

1 The electrical interface in Sectiorb defines the properties of the mains power provided by the
Luminaire to the LLE.

The thermal interface in Sectio 6 defines the heat transfer from the LLE to the Luminaire.

The control interface in Section7 defines the methods for modifying the behavior of the LLE
Luminaire system

Note that an arbitrary LLE and an arbitray Luminaire, which both comply with the definitions in Part 1 of
this edition 1.1 of Book 8, of the Zhagalnterface Spedication need not necessarily be compatible! In
particular, as defined Sectior6.5, an enduser should verify thethermal compatibility between a LLE and a
Luminaire before using that LLELuminaire system in a particular environment.

Part 2 Compliance testglefines the tools(Section8) and tests, which may be used toverify compliance of
a LLE(Section9), Luminaire (Section10), or Holder (Section11) with the definitions provided in Part 1 of
this edition 1.1 of Book8, of the Zhagalnterface Specification In the case of any perceived discrepancy
between the definitions provided in Part 1 and the definitionsprovided in Part 2, the definitions provided
in Part 2 override those provided in Part 1.

The Annexes to thisedition 1.1 of Book 8, of the ZhagaInterface Specifcation provide the following
additional information :

1 Annex A This Annex provides an alphabetic list of all interface dimensions, showing the
minimum and maximum values for both a LLE and a Holder. These values are derived from the
MMC and LMC dimensins defined in Section 3, the gauge dimensiondefined in Sections8.1.1
and 8.2.1 In addition these values contain recommendations for a Holder LMC, such that the
Holder can satisfy the functional requirements given in Sectio8.9.
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1 Annex B This Annex provides an overview of the information, which is required or recommended
to be listed on the data sheet of a LLE, Luminaire, and/or Holder pdact.

1 Annex C This Annex provides references to relevant standards for product safety.

T Annex D This Annex defines the mechanical interface between a Holder and a Luminajne the
case that the Holder is not integrated into the Luminaire.

1 Annex E This Annex defines the Thermal Fit Code, which helps to determine if a LLE and
Luminaire are (thermally) compatible.
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Part 1: InterfaceDefinition
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3 aSOKFEyAOlf LYGSNFIOS
This Section3 defines the mechanical propertiesof the PHJ85d fit system, which forms the basis of the
LLE-Luminaire mechanical interface. Specifically, thiSection3 defines two LLE-Luminaire fits that are

mutually exclusive? fit codesPHJ85d1 and PHJ85eR>? as well as one LLEspecific fit? fit code PHJ85¢
which matches with any Luminaire See also Sectiob, detailing the electrical interface.

The Thermal Interface Surface of the LLE is the reference plane for vertical dimensions. Typically, the
Thermal Interface Suirface of the LLE consists of a compressible TIMJnless indicated otherwisethe MMC
and LMC of vertical dimensions apply with the TIM in a compressed state.

Unless indicated otherwise, all dimensions applfor a LLE or Luminairetemperature of ¢ v v °C
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3.1 Outline of the LLE.uminaire fit

The left hand side ofigure 3-1 and Table 3-1 define the maximum outline of the LLELuminaire fit.

From a LLE point of view, thedemarcation line divides the LLE into a Base and a top constructiorihote
that the LLE does not need to haw a clearly visible demarcation line.The details of the Base are defined in

Sections3.3, 3.4, 3.5, and 3.6. The top construction shallcontain a Light Emitting Surfaceas shown in the
right hand side ofFigure 3-1.

A Luminaire may contain flexible elements that violate the maximum outline of the fiif there is no LLE
locked in theLuminaire.

BB

[ L

Figure 3-1: Outline of the LLE-Luminaire fit (left) and position of the Light Emitting Surface (right)

Notes toFigure 3-1 (above):

D This is the reference plane for vertical dimensions.
(2) The axis at the center of diameter A#s the reference for axial dimensions
3) The demarcation line marks the division between the Base andhe top construction of aLLE.

4) This is theposition of the Light Emitting Surface(LES)inside the maximumoutline of aLLE. The
LESneed not be circular. The height BO of thedLES above the reference plane applies with the
TIM in a compressed state i.e. with the LLE locked intahe Luminaire.

Table 3-1: Dimensio ns of the fit outline and Light Emitting Surface

Dimension LMC MMC Notes
AA NA 95.00
BB NA 45.00
BO 35.00 40.00
Dimension MMC LMC Notes
AO 57.00 71.00
B 20.00 (45.00)
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3.2 System references for contact making
The PHJS85 fit systenfior contact makingrelies onthree references, namely:
1 The center of thefit system(the center point of diameter A).
1 The two contactcenters (defined bydimensions GHc, Hc; and GJc, Jc).

1 The rotation stop (the line that is displaced by dimensiorDref/2 from the angle| a).
Figure 3-2 and Table 3-2 define these system referenes.

/,/ \\
/ AN
/ N
/ \
/ \ \\u
; [/ GGJHE }f\gﬁ
\\ \\ C /j 7
\ N
\ \ /
\\\ ("51

Figure 3-2: System references for contact making

Table 3-2: System references for contact making

Dimension Nominal Notes
Dref/2 2.25
GHc 49.35
GJc 45.90
Hc 1.90
Jc 4.30
1A 60.00°

(Informative) Note that if a LLE is locked into a Holder, the LLE and the Holder should make physical contact
at the rotation stop. This implies that if the position of the relevant edge of force pin #kdFigure 3-3 in

Section3.3) deviates from the reference, LLE should have a larger contact in order to guarantee proper
contact making in any Holder. Similarly, if the position of the rotation stop in the Holder degdtom the

reference, the Holder should be able to make contact across a larger area, in order to guarantee proper
contact making with any LLE.
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3.3 PHJ85d fit

Figure 3-3 and Table 3-3 define the MMC of the PHJ85d fit In addition, Figure 3-4 and Table 3-3 define
the LMCof the associatedBase For details of the electrical contact tab see Seoti 3.6.

v
W
:~ g
(3) )
| (2) "
M
(1)
(4) Ka
Kb

[

_E__ §
&
E (3x) e
F_(3x) e
Figure 3-3: PHJ85d fit, MMC
B
“4) [W:
n L
XH,,, S

. E (3x) ]

Figure 3-4: PHJ85d fit, BaseLMC

Notes toFigure 3-3 and Figure 3-4 (above):
(1) The electrical contact tab(as seen from the perspective cd LLE).
(2) The protection stub(as seen from the perspective od LLE).
(3) The L-shaped Keying elemen{as seen from the perspective oi LLE).

(4) The force pins (as seen from the perspective afLLE). The two corners at theunderside of the
force pins(i.e. closest to the Thermal Interface Surfageshould be slightly chamfered or rounded
with a dimension less than0,20 mm.

Notes toTable 3-3 (below):

Q) The cylindrical body of the Base may have gaps around the protruding elements. Such gaps shall
not interfere with the centering functionality of this cylindrical body.
(2) The MMC of this dimension shall not be violated if the TIM is in an uncompreskstate.

3) The thickness of the electrical contact talof a LLE, including any additional electrical contact
material, shall not exceedl,50 mm. The conductive surface of the electrical contacts shall be
elevated above any nofconducting surface of the eleical contact tab.

(4) The protection stub of a LLE shall not exceed beyond the electrical contact tab of the LLE on
either side.
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Table 3-3: Dimensions of the PHJ85d fit

Dimension LMC MMC Notes
A 85.20 86.00 (1)
C 46.40 47.20
D 4.30 5.20
E 5.70 6.10 (2)
Gc NA 45.05
GH NA 51.45
GJ NA 48.00
H NA 3.80

NA 6.20

Kb NA 9.60 (2). (3)
L 1.10 NA (3)
M NA 455 (2)
N NA 10.00 (4)
Pc NA 40.60
RH NA 1.00
w 9.60 10.75 (2)
1A (60.00°)
LA 180.00°
1A 60.00°
r A 26.30° 27.50°

Dimension MMC LMC Notes
F 1.00 4.00 (5)
Ka 7.50 NA (3)
RD 0.50 1.50
RW 0.50 NA (6)
\% 14.15 NA
r A 32.50° 33.70°
r A 58.00° 68.00°

Notes toTable 3-3 (continued):

(5) Dimension F should be the same for allements involved
(6) Instead of a radius, a chamfer of the same dimension may be used.
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3.4 PHJ85dL fit

Figure 3-5, Table 3-3 (in Section 3.3), and Table 3-4 define the MMC of the PHJ85¢d1 fit. In addition,
Figure 3-6, Table 3-3 (in Section3.3), and Table 3-4 define the LMC of the associatedBase For details of
the electrical contact tab see Sectio8.6.
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Figure 3-5: PHJ85d1 fit, MMC
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Figure 3-6: PHJ85d1 fit, Base LMC

Notes toFigure 3-5 and Figure 3-6 (above):
(1) The electrical contact tab(as seen from the perspective oi LLE).
(2) The protection stub (as seen from the perspective od LLE).
(3) The L-shaped Keying elemen{as seen from the perspective o LLE).
(4) The force pins (as seen from the perspective afLLE).
(5) The solitary Keying element(as seen from the perspective od LLE).
(6) The Keying element adjacent to a force pin (as seen from the perspectiveadfLE).
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Table 3-4: Additional d imensions of the PHJ85d-1 and PHJ85d-2 fit s
Dimension LMC MMC Notes
Pa 44.90 45.35 D)
Pb 44.80 47.20 Q)
NA 6.05 2)
T NA 1.00
Ua 7.00 7.85 Q)
Ub 5.20 7.00 Q)
120.00° 3)
[
130.00° (4)
Dimension MMC LMC Notes
Y 1.00 NA

Notes toTable 3-4 (above):

(1) In the LMC of the Base, &LE shall have materialthat extends up to the edgeof the Keying
element in at least one position The LLE mayhave material at any other position within the

outline of the Keying element.

(2) The MMC of this dimension shall not be violated if the TIM is in an uncompressed state
3) PHJ85d1 fit.

(4) PHJ85d2 fit (See Sectior8.5).

© Zhaga ConsortiumJune 2013

17



Zhaga Interface Specification
Book 8: LED Light Engine Type A: socketable with integrated control gear 95 mm x 45 mm
Mechanical Interface Edition 1.1

3.5 PHJ85eR fit

Figure 3-7, Table 3-3 (in Section3.3), and Table 3-4 (in Section3.4) define the MMCof the PHJ8562 fit. In
addition, Figure 3-8, Table 3-3 (in Section 3.3), and Table 3-4 (in Section 3.4) define the LMC of the
associatedBase For details of the electrical contact tab see Sectid6.

- &

E (3x)_|

Figure 3-8: PHJ85d 2 fit, Base LMC

Notes toFigure 3-7 and Figure 3-8 (above):
(1) Theelectrical contact tab(as seen from the perspective o LLE).
(2) The protection stub (as seen from the perspective od LLE).
(3) ThelL-shaped Keying elementas seen from the perspective cd LLE).
(4) The force pins (as seen from the perspective afLLE).
(5) Thesolitary Keying element(as seen from the perspective od LLE).
(6) The Keying element adjacent to a force pin (as seen from the perspectiveadfLE).
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3.6 Electical contact tab detail{LLE)

Figure 3-9 and Table 3-5 define the minimum outline of the contact pads on the electdal contact tabof a

LLE, in the casehat the edge of force pin #1 is located at the rotation stogsee Section3.2) exactly, and

the Base diameter A is equal to either the MMC or the LMC. Clearly, a smaller Base diameter implies a
larger contact pad. Similarly, any deviadbn of the edge of force pin#1 from the rotation stop shall be
compensated by an increase of the contact pad size in the tangential directtonwith on each sidean
amount that is equd to the deviation of the edge from the rotation stop.

Both sides of the &ctrical contact tab shall have contact pads. The minimum outline of the contact pads is
the same on both sides of the electrical contact tab.

Within a contact pad outline, the shortest distance from an arbitrary point to the nearest conductive part
of the electrical contact surface shall be at mo€),20mm. Both sides of theelectrical contact tab shall
have contactpads, with opposite contact pads havinghe same polarity.
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Figure 3-9: Electrical contact tab details

Table 3-5: Electrical contact tab dimensions

Base dimension A at MMC Base dimension A at LMC

Dimension LMC MMC LMC MMC
GHb 50.20 NA 50.60 NA
GJb 46.75 NA 47.15 NA

Hb 2.75 NA 2.75 NA

Jb 5.15 NA 5.15 NA
Dimension MMC LMC MMC LMC
GHa NA 48.50 NA 48.10
GJa NA 45.05 NA 44.65

Ha NA 1.05 NA 1.05

Ja NA 3.45 NA 3.45
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3.7 LLE mss
The mass ofiLLE shall notexceed300 g.

3.8 Luminaire heat sink

The Luminaire shall have a heat sink to drain the thermal power from the LLEThe surface of thisheat
sink shall extend to a diameter of at least 85,0&nm, should have a planarity of 0,05mm or better across
the diameter of the Thermal Interface Surface, anshould havea surface roughnessy; oft mum.

3.9 Luminairefunctional requirements
It shall not be physically possible to locla PHJI85€l Baseor a PHJI85€e2 Base into the same Holder.

The Holder shall press the Thermal Interface Surface (of thiocked LLE) to the heat sink of the Luminaire,
with a force of at least 40N and at most 75N.

The Holder shall establish an electrically conductive circuit through the contact pads of thacked LLE.

The Holdershould not apply an axialforce? i.e. perpendicular to the surface of theontact pad® to the
electrical contacttab of thelocked LLE.

3.10 Thermal expansion

At the expected operating temperature, thermal expansion of the LLE should not result in a violation of
the MMC dimensions provided in Sectio3.

At the expected oprating temperature, thermal expansion of the Luminaire and in particular its
Holder? should not result in a violation of the MMC dimensions provided in Sectich

3.11 Product Data Set
The Product Data Sets of the LLE and Luminaiskall list the appropriate mechanical fit code
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4.1 Operating conditions
The photometric properties defined in Sectiord apply if the following conditions are satisfied:

1 The LLE is mounted vertical, Base down, without obstructing the convective air flow originating
from the LLE.

1 The voltage and frequency of the electrical power applied to the LLE are within 0,20% of the
Rated voltage and Rated frequency.

1 The temperature at the of center the Thermal Interface Surface is within °C of the Rated
Operating Temperature®yp, i-4 g

See [Bod 1] for background information.

4.2 Luminous flux

Whereas this edition 1.1 of Book 8 of the Zhagalnterface Specificationdoes not limit the luminous flux of
a LLE, the Product Data set of the LLE shall list one of the luminous flux categories definedable 4-1.
The luminous flux of the LLE shall be within the limits of the flux category listed in the Product Data Set.

Table 4-1: Luminous flux categori es

Luminous flux [Im]
Luminous f lux category
Minimum Maximum

CO006 540 800

Coo08 720 1100
Cco11 990 1500
CO015 1350 2000
C020 1800 2500
C025 2250 3000
C030 2700 4000
C040 3600 5000
C050 4500 N.A.

4.3 Luminous intensity distribution

The luminous intensity distribution of a LLE is characterized by the luminous flux emitted into four solid
angles ofe “ sr each As shown inFigure 4-1, these solil angles are rotationally symmetric around the
vertical axis of the LLE, and bounded by the angles and[ . The reference point for these solid angles is
the intersection of the LES and the vertical axis of the Base.

The percentage of luminous flux, Wich a LLE emits into each solid angle, shall be within the limits defined
in Table4-2.
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Table 4-2: Luminous intensity d istribution

Percentage of luminous flux
? ? Minimum Maximum
0 41,40° 35% 55%
41,40° 60,00 25% 40%
60,00 75,50° 10% 30%
75,50° 90 0% 10%

Base diémeter A

/A

N

LED Light Engine
|
|

Light Emitting Surface

Vertical Axis :

~~~~~~

Figure 4-1: Luminous intensity distribution

4.4 Luminanceuniformity
This edition 1.1 of Book 8 of the Zhagalnterface Specificationdoes not define limits on the luminance

uniformity of aLLE.

4.5 Correlated color temperature
The correlated color temperature of a LLE shall comply with the provisionsf [Book 1].

4.6 Color rencering index
The correlatedrendering index of a LLE shall comply with the provision®f [Book 1].
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5.1 Mains power

Table 5-1 lists the mains power characteristicsassociated withthe three mechanical fits defined in this
edition 1.1 of Book 8 of the Zhagalnterface Specification

Table 5-1: Mains power characteristics

Fit code Voltage [V] Frequency [Hz] Power [W]
PH385d pmmt8¢XX 50 and/or 60 T %60
PH35d-1 pmTm8pCgX 50 and/or 60 T &0
PH35d-2 ¢mm8 ¢ XX 50 and/or 60 T &0

As shown inFigure 5-1, the contact pads oneachside of the electrical contact tabof a LLE shallhave
opposite polarity; and facing contacts on opposite sides of thelectrical contact tab shall have the same
polarity. Either set of same polarity contacts may be designated as line or neutral.

Figure 5-1: Polarity of the electrical contacts

The Product Data Set of LLE shall list the mains power, voltage and fequency of the LLE It is
recommended that the Product Data Set @ Luminaire list the mainsvoltage and frequency.
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6.1 Operating Emperature
This edition 1.1 of Book8 of the Zhagalnterface Specificationdoes not define limits on the temperature at

the Thermal Interface Surface. However, it is recommended that under normal steady state operating
conditions, the temperatureat any position of the Thermal Interface Surface does not exceed 110.

The Product Data Sebf a LLE shall list the temperature Oy i gizthe center of the Thermal Interface
Surfaceas theoperating temperature at which the photometric properties are ddined (see Sectiord.1).

6.2 LLE temperature uniformity

In normal steady state operation, the thermal spreading resistanc¥s goetween any two of the Reference
Temperature positions at the Thermal Interface Surfacedefined in Figure 6-1 shall be at most0,3 K/W.
Here,the thermal spreading resistancebetween Reference Temperature position¥and ‘(s defined as
... 0 0
Yo @Q = (3]
UGER OAAO

Reference Temperature position O is located at the center of the Thermal Interface Surface. Reference

Figure 6-1: Reference Temperature positions

6.3 LLE thermapower

The Product Data Set of LLE shalllist the thermal power 0 ¢ , oWhigh the LLE generatesat the Thermal
Interface Surface The accuracy othis Ratedthermal power Ug ¢ 7 shalkbe3%.

6.4 Luminaire thermalresistance

This edition 1.1 of Book 8 of the Zhagalnterface Specificationdoes not define limits on thethermal

resistance "Ysgfrom the Thermal Interface Surface to theenvironment of the LLELuminaire system

However, the Product Data Set od Luminaire shall list the thermal resistanceYa @at an applied thermal

powerof pm UPW, ¢cmubPW, omuvbW,and T ™ v P W, and an ambient temperature of
¢ U v C The accuracy ofhis Ratedthermal resistance"Ya shall be 10%.

6.5 Thermalcompatibility

From a thermal point of view, an arbitrary LLEgenerally is not necessarily compatible with an arbitrary
Luminaire. The reason is that the temperaturdéy,at ReferenceTemperature position O depends on the
thermal power Us ¢ 1, @€Reyated by the LLE tthe Thermal Interface Surfacethe thermal resistance 'Y go

the environment of the LLE-Luminaire system, and the ambient temperature in the environment of the
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LLE-Luminaire system. Thermal compatibility of a specific LLE and a specific Luminaighould be
verified prior to the use of that LLELuminaire systemin a specific environment See [Book 1] for details.

Annex Edefines a simple coding scheme that aidwith the verification of the thermal compatibility of a
specific LLE and a specific Luminaire.
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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].
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Part 2 Compliance Testing
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8.1 LLE testing tools

8.1.1 Gauges

This Section8.1.1defines gauges thashall beused to verify the complianceof a LLE with the mechanical
properties the PHJ85d fit system. Sefection 9.1 for the application of these gauges.

(Informative) Thermal expansion at the operating temperature causes most LLE dimensions to be slightly
increased over those in the switcheddf state. Therefore, the gauges defed in this SectioB.1.1lare based on

the MMC dimensions plus @,1mm clearance from the MMC to compensate for any expected thermal
expansion at temperatures thiaare different from those at which thenechanical interface testslefinedin
Section9.1are performed (LLE switcheoff).

Gauges MT&B1-PHI&d-1 and MTGB2-PHJ8%I-2 verify the Maximum Material Condition ofthe LLE
dimensions(radial and tangential).

Gauges MT&B3a-PHJI&d, MTGB3b-PHJ85d, MT&3c-PHJ85d, and MT@3d-PHJ85d verify the
Maximum Material Condition of the LLE dimensiongaxially).

Gauges MT&4-PHJ85d1 and MTGB5-PHJ85d2 verify the contactmaking and Keying functionality .

Unless specified otherwise, the material composition of the gauges shall be stainless steel, which is
hardened to at least 55 HRC.

The gauges should have a surda finish of'Y; 1t Tum. Sharp angles should be chamfered or rounded
with a radius of at most0,20 mm, as defined iIEC 60061 (b)].
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8.1.1.1 MTGBI1-PHJ85¢l and MTGB2-PHJ856R2
Figure 8-1 and Table 8-1 define gauge MT@1-PHJ85d1.
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. ®
(o4 ?[’
Pcy) 6 \J
y ’ ° -
_ G \ i o<
D7 C 6y SIS

e

e

0/

Figure 8-1: MTG-B1-PHJ850-1

Figure 8-2 and Table 8-1 define gaugeMTG B2-PHJ85d2.
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Figure 8-2: MTG-B2-PHJ850-2
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Table 8-1: MTG-B1-PHJ85d-1 and MTG-B2-PHJ85d-2 dimensions
Dimension Nominal Tolerance Dimension Nominal Tolerance

A 85.96 +0.03 Ub 6.96 +0.03
B 20.04 +0.03 Y, 14.19 +0.03
C 47.16 +0.03 1A 60.00° +10'
D 5.16 +0.03 1A 180.00° +10'
Gc 45.01 +0.03 1A 60.00° +10'
GH 51.41 +0.03 r i 44 120.00° +10'
GJ 47.96 +0.03 r { q  130.00° +10'
H 3.76 +0.03 rA 27.45° +10'
J 6.16 +0.03 r A 32.55° +10'
Pa 45.31 +0.03

Pc 40.56 +0.03 a 110.00 +0.20
RH 0.94 +0.05 b 47.00 +0.20
Ua 7.81 +0.03 c 6.00 +0.20

(1) PHJ85d-1
(2) PHJ85d-2
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8.1.1.2 MTGB3aPHJI85d, MT®3b-PHI85dMTGB3¢PHJI85d, and MT-83d-PHJ85d

Figure 8-3, Figure 8-4, Figure 8-5, Figure 8-6, and Table 8-2 define gauges MT&3a-PHJ85d, MTE&3b-
PHJ85d, MGB3c-PHJ85d, and MT3d-PHJ85d.
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\%@/

0

D/2

Ub

Figure 8-3: MTG-B3a-PHJ85d

bf

bd

D AA

'

Figure 8-4: MTG-B3b-PHJ85d
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- e
Diﬁé"z i
BN

Figure 8-5: MTG-B3c-PHJ85d

Notes toFigure 8-5 (above):

(1) This is the reference plane.
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Figure 8-6: MTG-B3d-PHJ85d

Notes toFigure 8-6 (above):
(1) This is the reference plane.

Table 8-2: MTG-B3a-PHJ85d, MTGB3b-PHJ85d, MTGB3c-PHJ85d and MTGB3d-PHJ85d dimensions

Dimension Nominal Tolerance Dimension Nominal Tolerance
A 86.60 +0.10 ab 100.40 +0.10
AA 94.96 +0.03 ac 88.00 +0.10
Cc 47.60 +0.10 ad 100.00 +0.10
D 5.70 +0.10 b 15.00 +0.20
Ea 5.71 +0.03 ba 10.00 +0.20
Eb 6.09 +0.03 bb 8.00 +0.20
F 1.04 +0.03 bc 1.00 +0.20
Ka 7.54 +0.03 bd 33.00 +0.20
Kb 9.56 +0.03 be 8.00 +0.20
La 1.09 +0.01 bf (1) 147.00
Lb 151 +0.01 c 35.00 +0.20
M 4.51 +0.03 d 12.00 +0.20
Ub 7.60 +0.10 GcA 3.40 +0.20
1A 60.00° +10' Km 2.50 +0.20
1A 180.00° +10' Ux 16.00 +0.20
1A 60.00° +10' [ @ 125.00° +10'

1 A 10° +1°
AC 4.50 +0.20 1 A 40° +1°
a 10.00 +0.20 1 A 30° +1°
aa 110.00 +0.20

(1) The height bf of gauge MTG-B3b-PHJ85d shall be adjusted such that the combined
of gauges MTG-B3a-PHJ85d and MTG-B3b-PHJ85d is (7,50 + 0,07) kg.
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8.1.1.3 MTGB4-PHJ85dl and MTGB5-PHJ85€e2
Figure 8-7 and Table 8-3 define gauge MT@4-PHJ85d1.
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SECTION A-A secTioN B-B

Figure 8-7: MTG-B4-PHJ850-1

Figure 8-8 and Table 8-3 define gauge MTE&5-PHJ85d2.
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Figure 8-8: MTG-B5-PHJ850-2
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Table 8-3: MTG-B4-PHJ85d-1 and MTG-B5-PHJ85d-2 dimensions
Dimension Nominal Tolerance Dimension Nominal Tolerance

A 86.60 +0.03 w 10.71 +0.03
C 47.60 +0.10 1A 60.00° +10'
D 5.70 +0.10 1A 180.00° +10'

Dref/2 2.25 +0.03 1A 60.00° +10'
E 6.60 +0.10 r i dQ 120.00° +10'
Ge 45.45 +0.10 r i 4 q 130.00° +10'
GH 51.85 +0.10 r A 29.00° +10'
GHa 49.00 +0.03 r A 31.00° +10'
GHb 49.70 +0.03
GJ 48.40 +0.10 a 110.00 +0.20
GJa 45.55 +0.03 b 5.00 +0.20
GJb 46.25 +0.03 f 48.00 +0.20
H 4.20 +0.10 d 1.00 +0.20
Ha 1.25 +0.03 e 49.00 +0.20
Hb 2.55 +0.03 r 5.00 +1.00
J 6.60 +0.10 xa 8.60 +0.20
Ja 3.65 +0.03 xb 6.00 +0.20
Jb 4.95 +0.03 XC 38.00 +0.20
Ka 7.40 +0.10 xd 3.00 +0.50
Kb 9.70 +0.10 zKa 1.00 +0.50
Pa 45.75 +0.10 zKb 1.00 +0.50
Pc 41.20 +0.03 ) 25.50° +10'
RH 1.40 +0.10

Ua 8.45 +0.03

Ub 7.60 +0.03
\% 14.19 +0.03

(1) PHJ85d-1
(2) PHJ85d-2
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8.1.2 Test fixture TUTHPHJIB5ek (thermal uniformity)

Test fixture TUTFPHJ85dx consists of a temperature controlledheat sink and a Holder. In this edition
1.1 of Book 8 of the Zhagalnterface Specification the Holder shall be any commercially availde Holder
having a PHJ85dL or a PHJ85€R fit, which applies a force ofat least 40N and at most 75N. The Holder,
Holder mount, and heat sink shall be assembled and mounted on a cooling device; Bagure 8-9 for an
illustration. Proper thermal contact between test fixture TUF-PHJ85dx shall be ensured.

| Holder |

Heat sink
Holder mount

24 “1%’.41

Cooling device

Figure 8-9: TUTFPHJ85d-x? illustration

Figure 8-10 and Table 8-4 define the heat sink of test fixture TUTHPHJ85dx. The heat sink shall be made
of AIMgSiMn 100HV (AA6082) or equivalen. The side of the heat sink facing the LLE shall have a
planarity of 0,01 mm across the diameter of the heat sink, and shall havesarrface roughness ofYz

oft Tum. Thermocouples shall be mounted into the groove to measure the temperature at Reference

Figure 8-10: TUTFPHJ85d-x? heat sink

Notes toFigure 8-10 (above):

(1) Position of a thermocouple in the groove.

3With respect to mechanical and thermal properties.
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Figure 8-11 and Table 8-4 define the Holder mount of test fixture TUTHPHJ85dx. The Holder mount shall
be madeof 30% glassfilled PBT, or equivalent?

H (3%) D
il
E
N
> )
7 il
|
% 1Sy y
L
Figure 8-11: TUTFPHJ85d-x? Holder mount
Table 8-4: TUTFPHJ85d-x? dimensions
Heat sink Holder mount
Dimension Nominal Tolerance Dimension Nominal Tolerance
A 80,00 +0,05 A 112,00 10,2
B 20,00 10,1 B 82,00 10,2
C 74,00 +0,05 C 86,00 10,2
D 2,00 10,1 D 10,00 10,2
E 50,00 10,1 E 2,00 10,2
F 78,00 0,1 F 90,00 10,2
G 10,00 10,1 G 99,00 10,2
H 10,00 0,1 H M3 NA
J 90,00 0,1 J 6,00 10,1
K 3,20 10,1 K 3,30 10,1
L 0,50 +0,05 L 5,00 10,1
M 1,50 +0,1 | 120~ p°
N 1,00 10,1
P 10,00 0,1
R 2,00 10,1
S 1,00 0,1
T 3,00 0,1
U 2,00 10,1
| 120 p°
I 45° p°

4With respect to mechanical and thermal properties.

© Zhaga ConsortiumJune 2013 39



Zhaga Interface Specification
Book 8: LED Light Engine Type A: socketable with integrated control gear 95 mm x 45 mm
Compliance testing tools Edition 1.1

8.1.3 Testfixture PETHPHJ85ek (photometric and electrical)

Test fixture TPTFPHJ85dx consists of a temperature controlled heat sink and a Holderln thisedition 1.1
of Book 8 of the Zhagalnterface Specification the Holder shall be any commercially availdbe Holder
having a PHJ85€L or a PHJ85€R fit, which applies aforce of at least 40N and at most 759N. The Holder
shall be mounted on the heat sink.

The temperature controlled heat sink shallhave a surface planarity 0f0,01 mm across its surfaceshall
have a surface roughness'Y;y oftt | Bhall have a thickness of at least8 mm across the Thermal
Interface Surface and a heat conductivity of at leasi60 W/m ‘K. The temperature of the temperature
controlled heat sink shall be measuredt the surfaceof the heat sink and centeredwith Holder.

8.1.4 Test fixture TPTHPHJI85ek (thermal power)

Test fixture TPTFPHJ85dx consists of a heat flux measurement system, a Holder mount, and a Holden.
this edition 1.1 of Book 8 of the Zhaganterface Specification the Holder shall be any commercially
available Holder having a PHJ85d or a PHJ85eR fit, which applies aforce of at least 40N and at most
75N. The Holder shall be mounted on the Holder mount, and the combination shall be mounted on the
heat flux measurement system. See [Bookl], A.1.3.2.1for more details. It shall be ensured that the
Holder mount and the heat flux measurement system have proper thermal contact.

(Informative) The heat flux measurement systeypically consists o stackcomprisinga heating element, a
first heat spreading elementa heat flux sensor, aecond heat spreading elemenand a temperature
controlled heat sink. SeeFigure 8-12 for a schematic illustration. The purpose of the two heat spreading
elements is to tragform the heat input to a uniform heat flux through the heat flux sensdrhe purpose of
the heating element is to provide the means to quickly conttioé temperature at the Thermal Interface
Surface to a specified tengpature. The test procedures in thisdition 1.1 of Book8 of the Zhagalnterface
Specificationassumethat an electrical powerf)( o4p 10100 W can be applied to the heating element.

Holder

Holder Mount

J

Heating Element

R

Heat Spreading Element

Heat Flux Sensor
Virs

Heat Spreading Element

Temperature Controlled Heat Sink

Figure 8-12: TPTRPHJ85d-x?» heat flux measure ment system (illustration)
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Figure 8-13 and Table 8-5 define the Holder mount of test fixture TPTHPHJ85dx. The Holder mount shall
be made ofAIMgSMn 100HV (AA6082) or equivalentt The side of the Holder mount facing the LLEshall
have a planarity of 0,01 mm across the diameter of the Holder mountand shall have a surface roughness
of Y4 oft Tum. A thermocouple shall be mounted into the groove (dimensions H an J) to measure the
temperature at the center of the Holder mount with an accuracyof p °C.
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DETAIL C
SCALE 2:1
Figure 8-13: TPTRPHJ85d-x? Holder mount

Table 8-5: TPTFPHJ85d-x? Holder mount dimensions

Dimension Nominal Tolerance

115,00 +0,1

B 6,00 +0,1

C 99,50 +0,1

D M3 NA

E 41,60 +0,1

F 3,20 10,1

G 1,80 10,1

H 1,00 0,1

J 0,55 +0,05

SWith respect to mechanical and thermal properties.
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8.2 Luminaire testing tools

8.2.1 Gauges

This Section8.2.1 defines gauges thatshall be used to verify the compliance ofa Luminaire with the
mechanical properties the PHJ85d fit system. See Sectitth1 for the application of these gauges.

(Informative) Thermal expansion at the operating temperature causes most Luminaire dimensions to be
slightly increased over those in the switchedf state. Therefore, the gauges defined in this SecBdhlare
based on the MMC dimensions plusOd mm clearance from the MMC to compensate for any expected
thermal expansion at temperatures that are different from those at which the mechanical interface tests
defined in Sectio®.1are performed (no heating due to a LLE).

Gauges MTGH1-PHJI&d, MTGH2-PHJ%d, and MTGH3-PHJ&d-1 verify the Maximum Material Condition
of the Luminaire dimensions.

Gauges MTaH4-PHJ85d1 and MTGH5-PHJ85d2 verify the contact making and Keying functionality.

Unless specified otherwise, the materiacomposition of the gauges shall be stainless steel, which is
hardened to at least 55 HRC.

The gauges should have a surface finish af & 1t Tum. Sharp edgesshould be chamfered or rounded
with a radius 0,20mm, as defined iIEC 60061 (b)] .

Elementsthat aid in the manufacturing and handlingof the gaugesmay be added in such a way that the
functionality of the gauges is notthanged (Informative) For example, marks may be made on the top or
bottom surface, to enabl@entification of the gaugeand verification of its dimensions.As another example
holes may be made through the central part of the top or bottom surface, in order to attach hanulle
similar, facilitating rotation of the gaugean the Holder of a Luminaire.
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8.2.1.1 MTGH1-PHJI85dMTGH2-PHJ88 and MTGH3-PHJ85d
Figure 8-14 and Table 8-6 define gauge MT@{1-PHJ85d.
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Figure 8-14: MTG-H1-PHJ85d

Figure 8-15 and Table 8-6 define gauge MT@12-PHJ85d.
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Figure 8-15: MTG-H2-PHJ85d

Figure 8-16 and Table 8-6 define gauge MT@H3-PHJ85d.
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Figure 8-16: MTG-H3-PHJ85d
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Table 8-6: MTG-H1-PHJ85d, MTG-H2-PHJ85d and MTG-H3-PHJ85d

Dimension Nominal Tolerance Dimension Nominal Tolerance
A 86.04 +0.03 RD 0.44 +0.05
AA 95.04 +0.03 RH 1.06 +0.05
B 19.96 +0.03 RW 0.44 +0.05
C 47.24 +0.03 S 6.09 +0.03
D 5.24 +0.03 Ua 7.89 +0.03
E 6.11 +0.03 Ub 7.04 +0.03
F 0.96 +0.03 Vv 14.11 +0.03
Gc 45.09 +0.03 W 10.79 +0.03
GH 51.49 +0.03 Y 0.96 +0.03
GJ 48.04 +0.03 1A 60.00° +10'
H 3.84 +0.03 1A 180.00° +10'

6.24 +0.03 1A 60.00° +10'
Ka 7.46 +0.03 [ i dQ 120.00° +10'
Kb 9.64 +0.03 r i 4 Q 130.00° +10°
L 1.49 +0.01 r A 27.55° +10'

4.59 +0.03 r A 32.45° +10'
N 10.08 +0.03 r A 68.00° +2°
Pa 45.39 +0.03
Pb 47.24 +0.03 bb 5.00 +0.20
Pc 40.64 +0.03

(1) PHJ85d-1
(2) PHJ85d-2

44 © Zhaga ConsortiumJune 2013



Zhaga Interface Specification

Book 8: LED Light Engine Type A: socketable with integrated control gear 95 mm45 mm
Edition 1.1 Compliance testing tools

8.2.1.2 MTGH4-PHJ85¢l and MTGH5-PHJ85€eR2
Figure 8-17 and Figure 8-18 define gauge MT&H4-PHJ85d1.

(1 (1)
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Figure 8-17: MTG-H4-PHJ85d-1

Notes toFigure 8-17 (above):
(1) Insulating layer (does not extend underneath the contact pads)

DETAIL A

g
E (3x) e
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Figure 8-18: MTG-H5-PHJd-2

Notes toFigure 8-17 (above):
(1) Insulating layer (does not extend underneath the contact pads)
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Table 8-7: MTG-H4-PHJ85d-1 and MTG-H5-PHJ85d-2 dimensions

Dimension Nominal Tolerance Dimension Nominal Tolerance
A 85.20 +0.03 Pa 44.90 +0.03
B 45.00 +0.10 Pb 44.80 +0.03
C 46.40 +0.03 Pc 40.20 +0.10
D 3.40 +0.03 RD 1.50 +0.05

Dref 4.50 +0.03 RH 0.60 +0.05
E 5.69 +0.03 RW 0.30 +0.10
F 0.96 +0.03 S 5.65 +0.10
GH 51.05 +0.10 Ua 7.00 +0.03
GHa 48.30 +0.03 Ub 5.20 +0.03
GHb 50.40 +0.03 W 9.60 +0.03
GJ 47.60 +0.10 Y 0.60 +0.10
GJa 44.85 +0.03 1A 60.00° 110’
GJb 46.95 +0.03 1A 180.00° +10'
H 3.40 +0.10 1A 60.00° +10'
Ha 1.25 +0.03 r § pq@ 120.00° +10'
Hb 2.55 +0.03 r 4 ¢q 130.00° +10'
J 5.80 +0.10 rA 26.30° 110’
Ja 3.65 +0.03 r A 33.70° +10'
Jb 4.95 +0.03 r A 57.95° +10'
Ka 8.00 +0.03

L 1.11 +0.01 z 0.05 +0.05

(1) PHJ85d-1
(2) PHJ85d-2
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8.2.2 Test Engine TFEHJ85d (thermal)
The Thermal Test Engine TTEPHJ85d consists of twgarts:

1 Apower inducer, which contains a heat generating part as well as a part that conducts the heat to
the Thermal Interface Surface of the TTE.

1 A force inducer, which implements themechanical interface of the TTE to the Holder.
Figure 8-19, Figure 8-20, Figure 8-21, andTable 8-8 define the Thermal Test Engine TTEPHJ85d.

Reference X-Axis

N

%

=
S
H
S

RN _ e L

L\

IR

Figure 8-19: TTE-PHJ85d» Composition

The components inFigure 8-19 are the following:
(1) Force inducer(seeFigure 8-20), 30% glassfilled PBT or equivalent®
(2) Power induce (seeFigure 8-21), AIMgSiMn 100HV (AA6082) or equivalert.

(3) Power resistors, typeVishayLTO-30 or equivalent. Alternatively, a single power resistor (Vishay
LTO-100 or equivalent) may be usedif a proper thermal and mechanical balance is ensured.

(4) Screw M3x18, stainless steel.
(5) Helical compression spring, p T p N in compressed state.
(6) Laird Technologies HR620 TIM plus liner (maximum thickness: 0,6@m)

— |

- ;
5 N 1
<\7// |
o | a
/ @

Eesmwmrx NN RGN
45 W
) o P ” =
- \ ' 7

\ |
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—
— 01
Cg |

‘ =]
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A

a1

Figure 8-20: TTE-PHJ85d? Force Inducer

6With respect to mechanical and thermal properties.
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Notes toFigure 8-20 (above):
(1) Thru hole for the wire connection to the power resistor, shall be sealed after attaching the wires.

<9>
B
— el

jole

Figure 8-21: TTE-PHJ85d?» Power In ducer

Table 8-8: TTE-PHJ85d? Dimensions

Force inducer Power inducer
Dimension Nominal Tolerance Dimension Nominal Tolerance
85,30 ip T A 78,00 ip Tt
B 24,00 Tip T B 1,00 it L
C 31,00 ip T C 10,00 ip 10
D 17,00 Tip T D 30,00 Tip T
E 37,00 mip T E 15,20 mip T
F 75,00 mip T F M3 NA
G 2,00 mip T G 1,00 mip T
H 4,40 mip T
L 4,50 mip T
P 15,20 mip T
RN 1,00 Tip T
RT 46,65 Tip T
3,20 mip T
78,00 mip T
U3 5,00 Tip T
w 7,50 Tip T
| 120,00° phrt ft
I 30,00° pht ft
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8.3 Holder testing tools

8.3.1 Gauges

The gauges that shall be used to verify the compliance of a Holder with the mechanical properties the
PHJ85d fit system are identical to the gaugebat shall be used to verify compliance of a Luminaire.
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9 [[9 (Saia
All tests defined in this Sectior® shall be performed on 1 LLE specimen. For the purposes of efficiently

performing these tests two or more tests may be combined, provided that the measurement accuracy is
not affected adversely.

9.1 Mechanical interface tests

Several of the tests defined in this SectioB.1 make use of one or more gauges. When executing those
tests, no undue force shall be used to fit a gauge and the LLE under test together.

9.1.1 Test#1 maximumoutline

The height BB as defined inFigure 3-1, see Sectior8.1? of the LLE under testshould be determined
using a caliper.

Test #1 passes if the measured height BB is at most 4B,6hm (including the measurement uncertainty).’

9.1.2 Test#1 gauge MTE1-PHJI85€L or MTGB2-PHJ85€P
Test #2 depends on the fit of the LLE under test:

1 PHJ85dt. If the LLEunder test has a PHJ85d fit, the LLE under test shall be inserted in either
gauge MTEB1-PHJ85d1 or gauge MTEB2-PHJ85d2. SeeFigure 9-1(a).

Test #2 passes if the Thermal Interface Surface of the LLE under tasioves through the gauge
such the LLE under test and the gaugman bealigned as shown inFigure 9-1(b).

1 PHJ85dL fit. If the LLE under test has a PHJ851 fit, the LLE under test shall be inserted in gauge
MTGB1-PHJ85d1. SeeFigure9-1(a).

Test #2 passesif the Thermal Interface Surface of the LLE under teshovesthrough the gauge
such the LLE under test and the gauge can be aligned as showFigure 9-1(b).

1 PHJ85&2 fit. If the LLE under test has a PHJ852 fit, the LLE under test shall be insged in gauge
MTGB2-PHJ85d2. SeeFigure 9-1(a).

Test #2 passes if the Thermal Interface Surface of the LLE under tasibves through the gauge
such the LLE under test and the gauge can be aligned as showFigure 9-1(b).

(b)

Figure 9-1: Test #2

9.1.3 Test#8t1 gauge MTE@BX-PHJ85d

Test #3 passes iftests #3(a)z(e) all pass. Unless indicated otherwise, in these tests, the LLE under test
shall be positioned vertical, Base down on #at surface

“Note that fail criteria are not stated explicitly for any LLE test. Instead, each LLE test shall be deemed to
fail if its pass criteria are not satisfied fully.
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9.1.3.1 Test#(a)

The reference planeof gauge MTGB3c-PHJ85dshall be positioned on theflat surface such thatthe left-

hand side ofgauge MT@EB3c-PHJ85c as shown inFigure 8-52 is in physical contact with the vertical
part of the Basenext to the electrical contact tabof the LLE under test. Gauge MT@3c-PHJ85d shall be
slid to the other sideof the electrical contact tab, vithout losing physical contact with the vertical part of
the Base of the LLE under testSeeFigure 9-2.

Test #3(a) passes ifthe electrical contact tabcan be movedthrough the slot in gauge MT&3c-PHJ85d
without lifting either gauge MTGB3c-PHJ85d or theLLE under test from the flat surface. (Informative)t
shouldnot be necessary to keep the LLE under test in position while moving gauge- BBE®HJI85d

e (B

a Jgauge

Figure 9-2: Test #3(a)

9.1.3.2 Test8(b)

Test #3(b) is identical to test #3(a), with the addition that (i) gauge MTGB3aPHJ85d shall be stacked on
the LLE under test, such that gauge MTB3a-PHJ85d rests on the force pins of the LLE under test; afid)
gauge MTGEB3b-PHJ85dshall be stackedon top of gauge MT&3aPHJ85d. SeeFigure 9-3(a-c)

Test #3(b) passes ifgauge MTGEB3b-PHJ85d rests on gage MTGB3a-PHJ85d, andhe electrical contact
tab can be moved through the slot in gauge MTB3c-PHJ85dwithout lifting either gauge MTGB3c-
PHJ85d or thestack ofLLE under test gauge MT&3a-PHJ85d, and gauge MFB3b-PHJ85dfrom the flat
surface. Seé&igure 9-3(d) (and Figure 9-2 for the movement of gauge MT@&3c-PHJ85d). (Infemative) It
shouldnot be necessary to keep tls¢ackin position while moving gauge MT83¢PHJ85d

(@) (b)

Figure 9-3: Test #3b)
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(c)

Figure 9-3: Test #3b) (continued)

9.1.3.3 Test #3(c)

Test #3(c) is identical to test #3(b), except that the righthand side of gauge MT®3c-PHJ85¢ as shown
in Figure 8-57? shall be in physical contact with the vertical part of the Base next to the electrical ctatt
tab of the LLE under test.SeeFigure 9-4(a). Gauge MT@3c-PHJ85d shall be slid to the other sidef the
electrical contact tab, without losing physical contact with the vertical part of the Base of the LLE under
test. SeeFigure 9-4(b).

Test #3(c) passes if the gauge MT-B3c-PHJ85d can be slid along the circumference of the LLE under test,
passing the three force pinswithout lifting the stack of LLE under test, gauge MTF83a-PHJ85d and gauge
MTGB3b-PHJ85d from the flat surface (Informative) Gauge MTE&B3c¢PHJ85d should slide underneath
gauge MTEB3aPHJ85d without obstruction

(a)

Figure 9-4: Test #3(¢)
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9.1.3.4 Test#3(d)

The reference plane of gauge MT83d-PHJ85d shall be positioned on the flat surface, such thather the
left-hand side orthe right-hand side of gauge MT®3d-PHJ85c as shown inFigure 8-67 is in physical
contact with the vertical part of the Base next to the electrical contact tab of the LLE under test. Gauge
MTGB3d-PHJ85d shall be slid to the other sidef the electrical contact tab, without losing physical
contact with the vertical part of the Base of the LLE under tesSeeFigure 9-5.

Test #3(d) passes if the gauge MTB3d-PHJ85d can be slid along the circumference of the LLE under test,
passing the three force pins without lifting gauge MTGB3d-PHJ85dor the LLE under testfrom the flat
surface (Informative) It should not be necessary to &p the LLE under test in position while moving gauge
MTGB3cPHJ85d

Figure 9-5: Test #3(d)

9.1.3.5 Test#B(e)
For test #3(e) it is not required to position the LLE undertest on a flat surface.

Test #3(e) passes if the electrical contact tab of the LLE under test can be moved through exactly one of
the two slots in gauge MTA3d-PHJ85d.SeeFigure 9-6.

LLE (J

gauge

Figure 9-6: Test #3(e)

9.1.4 Test#1 gauge MT@B4PHJI85€L or MTGB5-PHJ85€R
Test #4 passes if both tests #(a) and#4(b) pass, insofar as these tests are applicahle

9.1.4.1 Test#(a)
Test #4(a) depends on the fit of the LLE under test:

1 PHJ85 fit. If the LLE under test has a PHJ85d fit, the LLE under testadl be inserted in either
gauge MT@EB4-PHJ85d1 or gauge MTE&5-PHJ85d2, and rotatedto the stop position(seeFigure
9-7(a))? force pin #1 shows through the slotted window in the gaugésee Figure 9-7(b)). In the
stop position, the LLE under test shall be movebetween positions 1and 2, as defined inFigure
9-8.

Test #4(a) passes if the electrical contacts of the IH under test show throughthe two gauge
windows, such that the onductive material of the electical contacts extends up to each side of
the windows, throughout the movement of the LLE under test between positions 1 and See
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also Figure 9-9. (Informative) A microscope should be used to observe the conpacis of the LLE
under test through the gauge windows.

1 PHJ85dL fit. If the LLE under test has a PHJ85 fit, the LLE under test shall be inserted in gauge
MTGB4-PHJ85d1, and rotated tothe stop position (see Figure 9-7(a)) ))? force pin #1 shows
through the slotted window in the gauge (sed-igure 9-7(b)). In the stop position, the LLE under
test shall be moved between positions 1 and 2, as defid in Figure 9-8.

Test #4(a) passes if the electrical contacts of the LLE under test show throughe two gauge
windows, such that the conductive material of theelectrical contacts extends up to each side of
the windows, throughout the movement of the LLE under test between positions 1 and See
also Figure 9-9. (Informative) A microscope should be used to observe the conpacis of the LLE
under test through the gauge windows.

1 PHJ85€R fit. If the LLE under test has a PHJ852 fit, the LLE under test shall be inserted in gauge
MTG-B5-PHJ85d2, and rotatedto the stop position (see Figure 9-7(a)) ))? force pin #1 shows
through the slotted window in the gauge (sed-igure 9-7(b)). In the stop position, the LLE under
test shall be moved between positions 1 and 2, as definedkigure 9-8.

Test #4(a) passes if the electrical contacts of the LLE under test show through theo gauge
windows, such that the conductive material of theelectrical contacts extends up to each side of
the windows, throughout the movement of the LLE under test between positions 1 and. 2See
also Figure 9-9. (Informative) A microscope should be used to observe the canpacis of the LLE
under test through the gauge windows.

(a) (b)

Figure 9-7: Test #4(a)

Figure 9-8: Positions 1 (left) and 2 (right) for verifying the LLE contact pads
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@)

(b)

Figure 9-9: Examples of(a) test #4(a) pass, topview; (b) fail, top view; and(c) fail, bottom view
9.1.4.2 Test #(b)
Test #4(b) depends on the fit of the LLE under test:
PHJ85d fit.In this case, test #(b) is not applicable

PHJ85€l fit. In this case, test #(b) passes if the LLE under test cannot be inserted into gauge
MTGB5-PHJ85d2.

1 PHJ85€R fit. In this case, test #(b) passes if the LLE under test cannot be inserted into gauge
MTGB4-PHJ85d1.

9.1.5 Test#HT mass
The mass of the LLE under tests shall be determined with an accuracy g g.

Ted #5 passes if the measured mass is lesisan or equal to 301g.
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9.2 Photometriclnterface tests

9.2.1 Test#t luminous flux

The LLE under test shall be locked into test fixture PETPFHJ85dx as appropriate for the LLE under test
and operated according to the conditions defined in Sectio4.1. For this purpose, nains power shall be
applied to the LLE under test, as appropriate, and theemperature of the heat sink of test fixture PETF
PHJ85dx shall be corrolled to the Rated Opeating Temperature &y, | @fghe LLE under test.The stability
of the mains power shall be verified to comply with the operating conditions defined in SectioA.1
directly before and directly after the luminous flux measurement. The stability of the dat sink
temperature shall be verified to comply with the operating conditions defined in Sectiod.1 throughout
the luminous flux measurement.

The measurement of the luminous flux shall be carried ouaccording to the guidelines given in [I[EEM-
79-08]. Theluminous flux shall be determined with anaccuracy ofat least 1%.

Test #6 passes if themeasured luminous flux is comprised in thduminous flux category listed in the

Product Data Set ofthe LLE under test. For the comparison, the boundaries of the luminous flux
categories defined inTable 4-1 in Section4.2 shall beextended with the measurement accuracy on either

side. (Informative) For exampleAT U | AAOGOOAA 1 61 ETT 00 Al 0hAincudirghe T OEA
boundarieg is considered to be comprised in the C006 category, assuming a measurement accuracyoof

9.2.2 Test#1 luminous intensitydistribution

The LLE under test shall be locked into test fixture PETFHJ85dx as appropiliate for the LLE under test
and operated according to the conditions defined in Sectiof.1. For this purpose, mainspower shall be
applied to the LLE under test, as appropriate, and the temperature of the heat sink of test fixture PETF
PHJ85dx shall be controlled to the Rated Operating Temperaturé, , i @fghe LLE under test. The stability
of the mains power shall be verified to comply with the operating conditions defined in SectioA.1
directly before and directly after the luminous intensity distribution measurement. The stability of the
heat sink temperature shall be verified to comply with the operating conditions defined in SectioA.1
throughout the luminous intensity distribution measurement.

The measurement of the luminous intensity distribution shall be carried out according to the guidelines
given in [IEC/TR61341] sections 5 and 6, using a goniophotometer system. See also [C2f]. The
luminous intensity distribution shall be determined with an accuracy of at least ¢%.

Test #7 passes if the measured luminous intensity distribution complies withthe luminous intensity
distribution defined in Table 4-2 in Section4.3. For the comparson, the boundaries of the percentage of
luminous flux into each solid angle defined in Table 4-2 in Section 4.3 shall be extended with the
measurement accuracy on either side.(Informative) For example,n the case of the first solid angie

r ) T fr TeJthe minimum percentage becomes 33% and maximum percentage bec&@més

9.2.3 Test 8t correlated color temperature

The LLE under test shall be locked into test fixture PETPHJ85dx as appropiiate for the LLE under test
and operated according to the conditions defined in Sectio#.1. For this purpose, mainspower shall be
applied to the LLE under test, as appropriate, and the temperature of the heat sink of test fixture PETF
PHJ85dx shall be controlled to the RatedDperating Temperature®; j @fghe LLE under test. The stability
of the mains power shall be verified to comply with the operating conditions defined in Sectiod.1
directly before and directly after the correlated color temperature measurement. The stability of the heat
sink temperature shall be verified to comply with the operating conditions defined in Sectiors.1
throughout the correlated color temperature measurement.

The measurement of the correlated color temperature shall be carried out according to the guidelines
given in [ANSIC78.377]. Thecorrelated color temperature shall be determined with an accuracy of at
least 1@t 1 for each chromaticity coordinate.

Test #8 passes if the measuredccorrelated color temperature is comprised in the quadrangle that is
associated with the correlated colortemperature listed in the Product Data Set of the LLE under test. For
the comparison, the boundaries of the quadrangles defined in [ANSIF8.377] shall be extended by 0.002
in each chromaticity direction.
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