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Foreword

This Japanese Industrial Standard has been revised by the Minister of Economy, Trade
and Industry through deliberations at the Japanese Industrial Standards Committee as
the result of proposal for revision of Japanese Industrial Standard submitted by Japan
Lighting Manufacturers Association (JLMA)/Japanese Standards Association (JSA) with
a draft being attached, based on the provision of Article 12, paragraph (1) of the Indus-
trial Standardization Act applied mutatis mutandis pursuant to the provision of
Article 16 of the said Act. This edition replaces the previous edition (JIS C 8152-2:
2014), which has been technically revised.

This JIS document is protected by the Copyright Act.

Attention is drawn to the possibility that some parts of this Standard may conflict with
patent rights, published patent application or utility model rights. The relevant Minister
and the Japanese Industrial Standards Committee are not responsible for identifying
any of such patent rights, published patent application or utility model rights.

JIS C 8152 series consists of the following 3 parts under the general title Photometry
of white light emitting diode for general lighting:

Part 1: LED packages

Part 2: LED modules and LED light engines

Part 3: measurement methods for lumen maintenance
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JAPANESE INDUSTRIAL STANDARD JIS C 8152-2:2019

Photometry of white light emitting
diode for general lighting—Part 2:
LED modules and LED light engines

Introduction

This Japanese Industrial Standard was established in 2012, and has gone through
two revisions including this one. The last revision was made in 2014, and the revision
at this time is to respond to the progress in LED luminaire products and the advances
in photometric technology.

No corresponding International Standard has been established at this point.

1 Scope

This Standard specifies the methods for obtaining the total luminous flux and the
quantities concerning the light source colour of white light emitting diode (LED) modules
and LED light engines for general lighting (hereafter referred to as the light source
under test), using an integrating sphere. This method is applicable to the photometry
of double-capped linear LED lamp and LED luminaire.

The photometry of light sources for general lighting (including bulb-type LED lamps)
shall be in accordance with JIS C 7801. Furthermore, see JIS C 8152-1 for the LED
packages, and JIS C 8105-5 for the LED luminaires etc. using a light distribution mea-
surement device.

2 Normative references

The following standards contain provisions which, through reference in this text, con-
stitute provisions of this Standard. The most recent editions of the standard (including
amendments) indicated below shall be applied.

JIS C 1609-1 Illuminance meters Part 1: General measuring instruments

JIS C 62504 General lighting—Light emitting diode (LED) products and related
equipment—Terms and definitions

JIS Z 8103 Glossary of terms used in measurement
JIS Z 8113 Lighting vocabulary
JIS Z 8724 Methods of colour measurement—Light-source colour

JIS Z 8725 Methods for determining distribution temperature and colour tempera-
ture or correlated colour temperature of light sources

JIS Z 8726 Method of specifying colour rendering properties of light sources
JIS Z 8781-1 Colorimetry—Part 1: CIE standard colorimetric observers

3 Terms and definitions

For the purpose of this Standard, the terms and definitions given in JIS Z 8103, JIS
Z 8113 and JIS C 62504, and the following apply.
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3.1

high-output LED package

LED package of high output among LED packages
NOTE It may be referred to as an LED module.

3.2
LED light engine

light source unit of an LED luminaire consisting of LED packages or LED modules ar-
ranged in planar or steric alignment together with a lighting device, and also of mul-
tiple mechanical, electrical/electronic and optical components

Some are without a lighting device.

3.3
bulb-type LED lamp

LED device of such a structure that one or more LEDs, controlgears and Type E, Type B
or Type GX53 cap are integrated

NOTE It may be referred to as a retrofit LED lamp.

3.4
standard light source

light source of which total luminous flux, etc. have been calibrated, used as a reference
for comparison in photometry

3.5
centroid wavelength

in a measurement device in which a selective response is shown to the specific wave-
length range, wavelength that represents the selective response

The centroid wavelength is expressed by the following formula.

L I;i x R(A)dA

I:R(A )dA

where, A : centroid wavelength (nm)
A: wavelength (nm)

R(A) : relative spectral responsivity of photometer

3.6
polychromator

device that makes parallel detection of spectral components of emission, with the aid of
light-receiving elements arranged in an array placed on the image-formation face of a
spectrum distributed by a diffraction grating, etc.
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3.7
spectral slit width

one of the quantities representing the transmitted wavelength band characteristics of a
spectrophotometer, which indicates the effective wavelength width of the transmitted
wavelength band of the spectrophotometer

The spectral slit width is either the spectral entrance slit width or the spectral exit
slit width. The spectral entrance slit width is expressed by the following formula.
W

)
Y dA

where, b; : spectral entrance slit width (nm)

w; : mechanical width of entrance slit (mm)
46,
i’

fi + focal distance of collimator (mm)

angular dispersion in entrance side (rad-nm-1)

The spectral exit slit width is expressed by the following formula. If the spectropho-
tometer is a polychromator, the width in the dispersion direction in the light-receiving
surface of one of the light-receiving elements arranged in an array is regarded as the
mechanical width of an exit slit.

wO
bo = f X dao
° dA
where, b, : spectral exit slit width (nm)

wo : mechanical width of exit slit (mm)
deé

7
fo - optical focal distance of formation of dispersed im-
age on the exit slit when the spectrophotometer is

a monochromator (mm)

angular dispersion in the exit side (rad -nm™)

optical focal distance of formation of dispersed im-
age on the light-receiving element when the spectro-
photometer is a polychromator (mm)

The transmitted waveband characteristics of the spectrophotometer with the spec-
tral entrance slit width b; and the spectral exit slit width b, show the shape of a trap-
ezoid of which the lower base (b +b,) touches the wavelength axis and the upper base
becomes | bi— b,|. The spectral slit width of a monochromator uses b; or b,, whichever is
larger.

3.8
junction temperature, T;
temperature of the pn junction of an LED chip

NOTE The photometric values such as total luminous flux, and electric character-
istics such as forward voltage are influenced by this junction temperature.
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3.9
enclosure temperature, T,
temperature of the specified part of an LED, which is correlated to the junction tempera-
ture
The position to measure this temperature is specified by the manufacturer, etc.

NOTE It may be referred to as solder joint part temperature, case temperature or
board temperature.

3.10
ambient temperature, T,, T,
temperature of air or a medium near an LED, which is correlated to the junction tem-

perature

The location to measure the ambient temperature is specified by the manufacturer,
etc.

3.11
self-absorption correction factor
factor used for correction of the integrating sphere efficiency, which is defined as the rate
of the total luminous flux of a lit light source transmitted to the photodetector, and
which varies depending on the installation/removal of a light source, lighting jig, etc.
inside the integrating sphere

In the measurement of the total luminous flux, this factor corrects the variation of

the photodetector output between the measurement with the standard light source in-
stalled and the measurement with the light source under test installed.

4 Standard light source

4.1 General

The standard light source that meets the conditions in 4.2 and 4.3 shall be used. For
the graduation of the standard light source used for the total luminous flux measure-
ment or the light source colour measurement, traceability to national standards shall
be established. For the lighting of the standard light source, the conditions at the time
of calibration of the standard light source shall apply.

NOTE Traceability to national standards should be established through receiving
calibration undertaken by a calibration organization (registered under-
taker) that satisfies the requirements of Japan Calibration Service System
(JCSS) based on the Measurement Act.

4.2 Standard light source for total luminous flux measurement

The standard light source used for the total luminous flux measurement shall be in
accordance with one of the following.

a) Total luminous flux standard lamp
b) Spectral total radiant flux standard lamp

c¢) Light sources calibrated in total luminous flux or spectral total radiant flux, such
as lamp, LED lamp, high-output standard LED and fluorescent lamp
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4.3 Standard light source for light source colour measurement

The standard light source of spectral distribution used for the light source colour
measurement shall be as follows.

a) For the measurement of the radiation under geometric condition corresponding to
total luminous flux, one of the following shall apply.

1) Spectral total radiant flux standard lamp

2) Total luminous flux standard lamp calibrated with the average value of relative
spectral distribution in each radiation direction

3) Light sources of which the spectral total radiant flux or the relative spectral dis-
tribution is calibrated without omission of spectrum in the measurement wave-
length range, such as lamp, LED lamp, high-output standard LED and fluorescent
lamp

b) For the measurement of the radiation in the specific direction, either of the follow-
ing shall apply.

1) Spectral irradiance standard lamp

2) Light sources of which the spectral irradiance or the relative spectral distribution
is calibrated without omission of spectrum in the measurement wavelength range,
such as lamp, LED lamp, high-output standard LED and fluorescent lamp

NOTE 1 The graduation of relative spectral distribution is obtained by the calcu-
lation of relative value from the spectral total radiant flux standard or
by the method in which the distribution temperature of lamp is estimated
in accordance with Annex C of JIS Z 8725.

NOTE 2 Due to the characteristics of a light source, the uncertainty concerning
the estimation of the spectral distribution from the distribution tempera-
ture may become large.

5 Photodetector

5.1 General

General matters of a photodetector (photometer) used for measurement shall be in
accordance with JIS C 1609-1.

5.2 Performance

The performance of a photodetector used for measurement shall be in accordance
with either of the following. When the spectra of a standard light source and a light
source under test differ, as necessary, correction shall be made by multiplying a mea-
sured value by a colour correction factor (see Annex C).

a) General class AA illuminance meter specified in JIS C 1609-1.

b) Special illuminance measuring instrument in which the linearity and the visible
region relative spectral responsivity characteristics are equivalent to those of Gen-
eral class AA illuminance meter of JIS C 1609-1 or spectrophotometer that has a
performance equivalent to this and meets requirements of JIS Z 8724.
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