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Foreword

The text of the International Standard 
IEC 60747-5-3:1997, prepared by SC 47C, Flat 
panel display devices, of IEC TC 47, Semiconductor 
devices, was submitted to the Unique Acceptance 
Procedure and was approved by CENELEC as 
EN 60747-5-3 on 2000-12-01 without any 
modification.

This standard should be read jointly with 
IEC 60747-1, EN 62007-1 and EN 62007-2.

The following dates were fixed:

Annexes designated “normative” are part of the 
body of the standard. Annexes designated 
“informative” are given for information only. In this 
standard, Annex ZA is normative and Annex A is 
informative. Annex ZA has been added by 
CENELEC.

Foreword to amendment A1

The text of document 47E/210/FDIS, future 
amendment 1 to IEC 60747-5-3:1997, prepared       
by SC 47E, Discrete semiconductor devices, of      
IEC TC 47, Semiconductor devices, was submitted 
to the IEC-CENELEC parallel vote and was 
approved by CENELEC as amendment A1 to               
EN 60747-5-3:2001 on 2002-05-01.

The following dates were fixed:

— latest date by which the 
EN has to be 
implemented at national 
level by publication of an 
identical national 
standard or by 
endorsement (dop) 2002-01-01

— latest date by which the 
national standards 
conflicting with the EN 
have to be withdrawn (dow) 2004-01-01

— latest date by which the 
amendment has to be 
implemented at national 
level by publication of an 
identical national 
standard or by 
endorsement (dop) 2003-02-01

— latest date by which the 
national standards 
conflicting with the 
amendment have to be 
withdrawn (dow) 2005-05-01
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Foreword

1) The IEC (International Electrotechnical Commission) is a worldwide organization for 
standardization comprising all national electrotechnical committees (IEC National Committees). 
The object of the 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, 
the IEC publishes International Standards. 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. The IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two or-
ganizations.
2) The formal decisions or agreements of the 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 National Committees.
3) The documents produced have the form of recommendations for international use and are 
published in the form of standards, technical reports or guides and they are accepted by the National 
Committees in that sense.
4) In order to promote international unification, IEC National Committees undertake to apply IEC 
International Standards transparently to the maximum extent possible in their national and 
regional standards. Any divergence between the IEC Standard and the corresponding national or 
regional standard shall be clearly indicated in the latter.
5) The IEC provides no marking procedure to indicate its approval and cannot be rendered 
responsible for any equipment declared to be in conformity with one of its standards.
6) Attention is drawn to the possibility that some of the elements of this International Standard may 
be the subject of patent rights. The IEC shall not be held responsible for identifying any or all such 
patent rights.

International Standard IEC 60747-5-3 has been prepared by subcommittee 47C: 
Optoelectronic, display and imaging devices, of IEC technical committee 47: 
Semiconductor devices.

This first edition replaces partially the second edition of IEC 60747-5 (1992) and 
constitutes a technical revision (see also Annex A: Cross references index).

It should be read jointly with IEC 60747-1, IEC 62007-1 and IEC 62007-2.

The text of this standard is based partially on IEC 60747-5 (1992) and partially on 
the following documents:

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

Annex A is for information only.

FDIS Report on voting

47C/173/FDIS 47C/186/RVD
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1 Scope

This part of IEC 60747 describes the measuring methods applicable to the optoelectronic devices which are 
not intended to be used in the fibre optic systems or subsystems.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute 
provisions of this part of IEC 60747. At the time of publication, the editions indicated were valid. All 
normative documents are subject to revision, and parties to agreements based on this part of IEC 60747 
are encouraged to investigate the possibility of applying the most recent editions of the normative 
documents indicated below. Members of IEC and ISO maintain registers of currently valid International 
Standards.

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance.

IEC 60270:1981, Partial discharge measurements.

3 Measuring methods for photoemitters

3.1 Luminous intensity of light-emitting diodes (Iv)

a) Purpose

To measure the luminous intensity of semiconductor light-emitting diodes.

The method can be applied to three possible measurement variants:

Variant 1

Rotation of the diode around its mechanical axis for an accurate location of the minimum and/or 
maximum value.

Variant 2

Alignment of the diode optical axis with that of the optical bench.

Variant 3

Positioning according to a reference corresponding to the type of the diode envelope and allowing a 
reproducible mechanical orientation.

b) Circuit diagram 

Figure 1
© BSI 20 January 2003 1
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c) Circuit description and requirements

The spectral sensitivity of the photometer shall be adjusted to the CIE (International Commission on 
Illumination) standard observers curve in the wavelength region of the light emitted by the diode. The 
photometer shall be calibrated in candelas at the distance d, with diaphragm D1 in place.

The distance d shall be such that the solid angle viewed by the light source at the diaphragm D1 (= A/d2) 
is less than 0,01 sr.

For pulse measurements, the current generator should provide current pulses of the required amplitude, 
duration and repetition rate. The photodetector should have a rise time sufficiently small in comparison 
with the pulse duration; it should be a peak-reading instrument.

d) Measurement procedure

The diode being measured is positioned according to the variant chosen.

The specified current is applied and the luminous intensity is measured on the photodetector.

e) Specified conditions 

— Ambient temperature and, where appropriate, the atmospheric conditions.
— Forward current in the diode and, where applicable, duration and repetition rate.
— Variant: 1, 2 or 3.

3.2 Radiant intensity of infrared-emitting diodes (Ie)

a) Purpose

To measure the radiant intensity of semiconductor infrared-emitting diodes.

The method can apply to three possible measurement variants:

Variant 1
Rotation of the diode around its mechanical axis for an accurate location of the minimum and/or 

maximum value.
Variant 2
Alignment of the diode optical axis with that of the optical bench.
Variant 3
Positioning according to a reference corresponding to the type of the diode envelope and allowing a 

reproducible mechanical orientation.

G =  current source;
D = light-emitting diode being measured;
PD = photodetector including the diaphragm D1 of area A;
D2, D3 = Diaphragms intended to suppress parasitic radiations. D2 and D3 shall not limit the solid 

angle;
d = distance between the diode being measured and D1.
2 © BSI 20 January 2003
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b) Circuit diagram

c) Circuit description and requirements

The radiant intensity Ie in the direction of the case axis should be measured by a 
wavelength-independent detector (for example, a thermocouple element) and the radiometer shall be 
calibrated in W/sr at the distance d with diaphragm D1 in place.

The distance d shall be such that the solid angle viewed by the infrared source at the diaphragm 
D1 (= A/d2) is less than 0,01 sr.

For pulse measurements, the current generator shall provide current pulses of the required amplitude, 
duration and repetition rate. The radiometer shall have a rise time sufficiently small in comparison 
with the pulse duration; it shall be a peak-reading instrument.

d) Measurement procedure

The diode being measured is positioned according to the variant chosen.

The specified current is applied to the diode and the radiant intensity is measured on the radiometer.

e) Specified conditions 

— Ambient temperature and, where appropriate, the atmospheric conditions.
— Forward current in the diode and, where applicable, duration and repetition rate.
— Variant: 1, 2 or 3.

Figure 2

G = current source;
D = infrared-emitting diode being measured;
RM = radiometer including the diaphragm D1 of area A;

D2, D3 = diaphragms intended to suppress parasitic radiations. D2 and D3 shall not limit the 
solid angle;

d = distance between the diode being measured and D1.
© BSI 20 January 2003 3
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3.3 Peak-emission wavelength (�p) spectral radiation bandwidth (��) and number of 
longitudinal modes (nm)

a) Purpose

To measure the peak-emission wavelength and the spectral radiation bandwidth of emitting devices and 
to determine the number of longitudinal modes of laser diodes.

b) Circuit diagram 

c) Circuit description and requirements

The wavelength resolution and the bandwidth of the monochromator shall be such that the 
measurement is carried out with adequate accuracy.

The spectral response of the radiometer shall be calibrated. For convenience of measurement, the peak 
of the curve may represent 100 %.

d) Precautions to be observed

If the transmission factor of the monochromator and the radiometer sensitivity are not constant over the 
required range of wavelength, the recorded values should be corrected.

For measurement of the laser diode, radiant power reflected into the laser diode shall be minimized to 
ensure that the spectral response is not significantly affected.

e) Measurement procedure

1) Peak emission wavelength and spectral radiation bandwidth of a light-emitting diode, or an 
infrared-emitting diode, or a single-mode laser diode

The specified current is applied to the device being measured.

The wavelength of the monochromator is adjusted within the required range until the maximum 
reading on the radiometer has been achieved. The wavelength corresponding to this peak value is 
recorded. This is the peak-emission wavelength (�p) (see Figure 4).

The wavelength of the monochromator is then adjusted on either side of �p until the maximum reading 
is halved. These two wavelengths (�1 and �2 on Figure 4) are recorded. Their difference is the spectral 
radiation bandwidth of the infrared-emitting or light-emitting device (see Figure 4).

Figure 3 — Basic circuit

D = device being measured;

L = focusing lens systems;

G = generator (pulsed or d.c.);

M = monochromator;

D2, D3 = diaphragms intended to suppress parasitic radiations, where appropriate;

RM = radiometer (including diaphragm D1).
4 © BSI 20 January 2003
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2) Peak-emission wavelength, spectral radiation bandwidth and number of longitudinal modes of a 
multimode laser diode

2.1) Peak-emission wavelength of a multimode laser diode

A current corresponding to the specified optical power output is applied to the device being measured.

The wavelength of the monochromator is adjusted within the required range until the highest of the 
various maxima is indicated.

The wavelength corresponding to this value is recorded. This is the peak-emission wavelength (�p) 
(see Figure 5).

2.2) Spectral radiation bandwidth of a multimode laser diode

The monochromator is set to a long wavelength and then adjusted progressively to shorter 
wavelengths. Record the first wavelength at which the specified percentage of the highest reading 
recorded under e) 2.1) is obtained or exceeded. The monochromator is set to a short wavelength and 
thus adjusted progressively to longer wavelengths. Record the first wavelength at which the specified 
percentage of the highest reading recorded under e) 2.1) is obtained or exceeded. The difference 
between the two recorded values is the spectral radiation bandwidth of the laser diode (��)  
(see Figure 5).

2.3) Number of longitudinal modes of a multimode laser diode

The spectral radiation bandwidth as in e) 2.2) above is measured and then the number of modes (nm) 
within that bandwidth including the two modes that define the limit of the bandwidth is counted  
(see Figure 5). 

Figure 4 — Radiant power as function of wavelength
© BSI 20 January 2003 5
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f) Specified conditions 

— For LED and IRED: 
• ambient or case temperature;
• forward current (d.c. or pulse), as specified.

— For laser diodes: 
• ambient, case or submount temperature;
• radiant power or forward current;
• percentage of peak emission if other than 50 %.

3.4 Emission source length and width and astigmatism of a laser diode without pigtail

a) Purpose

To measure the emission source size on the facet of the laser diode with respect to a defined axis and the 
astigmatism of the optical beam emitted from the laser diode.

b) Measuring equipment

Figure 5

Figure 6
6 © BSI 20 January 2003
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c) Equipment description and requirements

d) Precautions to be observed

The lens system L shall be substantially achromatic over the range of wavelengths encompassed by the 
light source LS and the device D.

e) Measurement procedure

Emission source size

The light source LS is turned on and the lens system L adjusted to obtain a focused image of the front 
face of the device D on the photodetector SD. Distances d1 and d2 are then read.

The specified d.c. current or the d.c. current corresponding to the specified radiant power �e is applied to 
the device being measured D.

The scanning direction of the photodetector SD is aligned with the major and minor axes of the focused 
image.

The photodetector SD is scanned along the major and the minor axes. The length and width of the 
emission source are given by the distance between the 3 dB power points along the major and minor axes 
multiplied by d1/d2.

Astigmatism dA

The light source LS is turned on and the lens system L adjusted to obtain a focused image of the front 
facet of the device D on the photodetector SD. Distances d1 and d2 are read.

The scanning direction of the photodetectors align with SD the major and the minor axes of the focused 
image.

The lens system L is moved along the optical axis toward the device D until the emission source length 
along the major axis is minimized.

The distance d3 traversed by the lens system L is measured.

The lens system is returned to the original position. The procedure is repeated for the minor axis. The 
distance d4 traversed by the lens system L is measured.

The difference between d3 and d4, multiplied by (1 – d1
2/d2

2), is the astigmatism.

f) Specified conditions 

— Ambient, case or submount temperature.
— Direct forward current or radiant power.
— Reference axes (major and minor axes).

G = current source;
D = device being measured;
L = lens system;
SD = scanning photodetector with a narrow slit;
LS = light source with filter or LED the emission wavelength of which is close to that of the 

device being measured;
BS = beam splitter.
d2 >> d1
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