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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HORTICULTURAL LIGHTING -
LED PACKAGES FOR HORTICULTURAL LIGHTING -

Part 1: Specification sheet

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 63403-1 has been prepared by IEC technical committee 34: Lighting. It is an International
Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

34/1142/FDIS 34/1161/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 63403 series, published under the general title Horticultural lighting
— LED packages for horticultural lighting, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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HORTICULTURAL LIGHTING -
LED PACKAGES FOR HORTICULTURAL LIGHTING -

Part 1: Specification sheet

1 Scope

This part of IEC 63403 specifies the requirements for specification sheets relating to LED
packages designed for horticultural lighting purposes.

LED packages designed for horticultural lighting purposes in this document can be designed
for emission of white light or emission of optical radiation at specified wavelengths.

LED packages for horticultural lighting purposes are usually designed into LED modules or
luminaires.

This document does not contain compliance criteria, which can be affected by module or
luminaire design, and are assumed to be plant species and growth stage dependent.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1
LED package
single electric component comprising principally at least one LED die

Note 1 to entry: An LED package does not include the control unit of the control gear, does not include a cap, is
not connected directly to the supply voltage and does not include active electronic components.

Note 2 to entry: An LED package is a discrete component and part of the LED module or LED lamp.

Note 3 to entry: An LED package can include one or more of the following:
e optical elements;

e light converters (phosphors);

e thermal, mechanical, and electric interfaces;

e components to address ESD concerns.

[SOURCE: IEC 60050-845:2020, 845-27-065]
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3.2

junction temperature

f

temperature at the p-n junction

Note 1 to entry: Junction temperature is expressed in degree Celsius (°C).

[SOURCE: IEC 60050-845:2020, 845-27-068]

3.3

bin

<property of LED dies or LED packages> specification of an LED die or LED package, or a set
thereof, by means of a range of performance characteristics

Note 1 to entry: The characteristic can include chromaticity, photometric, radiometric, and electrical performance.

Note 2 to entry: The designation of a bin is often referred to as the "bin code".

[SOURCE: IEC 60050-845:2020, 845-27-066]

3.4
family
<of LED packages> set of LED packages characterized by common features

3.5

brand name

name used by a manufacturer to distinguish its products from products made by other
manufacturers

3.6

centroid wavelength

ﬂ’C

wavelength at the weighted centre of a spectrum

Note 1 to entry: The centroid wavelength is the weighted average of each wavelength and can be calculated as

[oies()d

[os(z)d

where 1 is the wavelength and S(1) is the spectral power distribution.

Note 2 to entry: The centroid wavelength is normally used for LED packages based on LED die(s) emitting nearly
monochromatic radiation.

3.7

dominant wavelength

<of a colour stimulus> wavelength of the monochromatic stimulus that, when additively mixed
in suitable proportions with the specified achromatic stimulus, matches the colour stimulus
considered in the CIE 1931 x, y chromaticity diagram

Note 1 to entry: The dominant wavelength is expressed in nanometre (nm).

[SOURCE: IEC 60050-845:2020, 845-23-062, modified — Note 1 to entry has been deleted.]

3.8
photon flux efficacy
photon flux emitted divided by the electrical input power of the LED
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Note 1 to entry: The photon flux efficacy for horticultural lighting is expressed in micromole per Joule (umol-J™").
4 General requirements

4.1 Title of the specification sheet

The title of the specification sheet shall indicate the brand name and the product name.

NOTE The product name can be the name of an individual LED package or the name of a family.
The applicability for horticultural lighting shall be clearly indicated either in the title or other
places on the first page of the specification sheet.

4.2 Figures

The specification sheet shall provide photos or renderings of the LED package or a
representative member of the family at the beginning of the specification information.

Figures shall be given in linear scale and fully saturated colours. Any key to figures shall be
placed outside the graphic display area. Graph axes shall be provided with characteristics and
units using a minimum 8-point typeface. No background shall be used behind the figures.

5 Performance characteristics

5.1 General

Typical values and characteristics of LED packages of the same model shall be indicated in the
specification sheet.

5.2 Wavelength and chromaticity

For LED packages based on LED dies emitting monochromatic radiation, the specification sheet
shall indicate

a) the centroid wavelength in nm or

b) the dominant wavelength in nm.

NOTE The wavelength can be given as one typical value or value as minimum and maximum.

For the polychromatic LED packages, the specification sheet shall indicate the chromaticity
coordinates.

5.3 Spectral power distribution and spectral photon flux distribution

The specification sheet shall provide the spectral power distribution or the spectral photon flux
distribution in a graphical format. The distribution shall be normalized by the total power or by
the peak spectral power. Information shall include the following:

a) wavelength on the horizontal axis including a 300 nm to 800 nm or a wider range;

b) relative radiant power or relative photon flux on the vertical axis for a typical spectrum
including information on the basis of the normalization (by total power or by spectral peak
power);

c) forward current used for binning;

d) junction or case temperature.
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5.4 Photon intensity distribution

The specification sheet shall provide the photon intensity (angular) distribution in polar or
Cartesian coordinates in a graphical format together with the following information:

a) coordinates where 0° is assigned to the centre of the intensity distribution;
b) relative photon intensity normalized to the maximum photon intensity;

c) forward current used for binning;

d) junction or case temperature;

e) cross-section angle (e.g. 0° or 45°), if multiple cross-section angles are given.
5.5 Photon flux versus forward current

The specification sheet shall provide the photon flux versus forward current in a graphical format
together with the following information:

a) forward current on the horizontal axis;
b) relative photon flux on the vertical axis;
c) reference current used for the normalization;

d) junction or case temperature.
5.6 Photon flux versus temperature

The specification sheet shall provide the relative photon flux versus temperature in a graphical
format with the following information:

a) junction or case temperature in °C on the horizontal axis;

b) relative photon flux, the ratio of photon flux at a junction or case temperature versus the
reference temperature on the vertical axis with the reference temperature specified;

c) forward current used for binning.
5.7 Photon flux

The specification sheet shall provide the photon flux bins at a junction temperature of 85 °C.

The characteristics can be obtained either

a) by a measurement at 85 °C or

b) by a measurement at 25 °C and a calculation.
5.8 Forward voltage

The specification sheet shall provide the forward voltage bins at 85 °C.

The characteristics can be obtained either

a) by a measurement at 85 °C or
b) by a measurement at 25 °C and a calculation.

5.9 Photon flux maintenance

The specification sheet should specify the photon flux maintenance and projection obtained
according to IEC 63013 if available.

5.10 Spectrum maintenance

The specification sheet should specify the wavelength shift over time obtained according to
ANSI/IES LM-80-20 if available.
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