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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INFRARED FREE AIR APPLICATIONS

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 maximumy 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 provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

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‘1EC’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.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61920, has been prepared by technical area 3, Infrared systems
and applications, of IEC technical committee 100: Audio, video and multimedia systems and
equipment.

This second edition cancels and replaces the first edition published in 1998. This edition
constitutes a technical revision.

This bilingual version (2012-08) corresponds to the monolingual English version, published in
2004-01.

The text of this standard is based on the following documents:

FDIS Report on voting
100/717/FDIS 100/749/RVD

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

The French version of this standard has not been voted upon.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
2006. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INFRARED FREE AIR APPLICATIONS

1 Scope and object

This International Standard describes the classification of IR devices into groups and classes
in order to identify and clarify problems caused by mutual interference. Mutual interference is
caused by the increasing parallel application of different infrared (IR) systems.

Due to its physical characteristics, the possibility of local limitation is a special feature of IR
radiation.

In this standard, the wavelength range from 700 nm to 1 600 nm is considered. All systems
based on free air application which intentionally or unintentionally use IR radiation in this range,
are included. Products which unintentionally emit IR radiation, such as illumination equipment
are not deemed to be IR application systems. They are, however, integrated into this standard
in order to enable facility planners to take into consideration and to foresee provisions against
disturbance of IR application systems by such unintentionally emitted radiation.

The object of this standard is to prevent or at least to minimize mutual interference and to allow
the coexistence of different IR products. It is intended to identify each IR product by its
characteristics, according to the.classification’criteria.

It is not the object of this standard to' describe! the consequences of interference between IR
systems or safety aspects of optical radiation.

All applications of fibre-opti¢.technologylare:excluded:
In this context “free air” means freely radiated IR in indoor or outdoor applications.

If the IR systems are used for information transmission, this standard is only relevant in
connection with the physical layer of the open systems interconnection (OSI) reference model
(1SO 7498-1).

NOTE The reader should be aware that a risk of interference between different infrared systems as assessed by
this standard is based on general parameters and therefore cannot take all the parameters involved into account. In
many cases the practical results may differ from those expected, for example the positioning of sender and receiver
and the choice of advanced coding and decoding schemes. All these factors beyond the physical layer may have an
effect on the final result.

2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 60050-713:1998, International Electrotechnical Vocabulary (IEV) — Part 713: Radio-
communications: transmitters, receivers, networks and operation

IEC 60050-845:1987, International Electrotechnical Vocabulary (IEV) — Chapter 845: Lighting

IEC 60417-DB:20021, Graphical symbols for use on equipment

1 DB’ refers to the IEC on-line database.
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IEC 60747-5-1:1997, Discrete semiconductor devices and integrated circuits — Part 5-1:
Optoelectronic devices — General

ISO/IEC 7498-1:1994, Information technology — Open systems interconnection — Basic
reference model: The basic model

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

3.1

bandwidth (of a receiver, amplifier or network)

extent of a continuous range of electrical frequencies or optical wavelengths over which the
response does not differ from its nominal value by more than a specified amount

[IEV 713-06-19, modified]

3.2

directivity

defined by two angles S, and fBg for describing the dependence of the receiver’s sensitivity
from the direction of incidence. The direction in which the receiver output ¥V [mV] is maximum
might be called optical receiver axis.

IEC 2895/03

Figure 1 — Directivity and related characteristics

In a sensitivity diagram, the two angles £, and £z within which the sensitivity is greater than or
equal to half of the maximum sensitivity (see Figure 1) characterize the directivity

[IEC 60747-5-1, 6.3.5.2, modified]

3.3

fluorescent lamp

discharge lamp of the low pressure mercury type in which most of the light is emitted by one or
several layers of phosphors excited by the ultraviolet radiation from the discharge

[IEV 845-07-26]

3.4
harmonic
integer multiple of a basic frequency
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3.5

interference

disturbance experienced in the reception of a wanted signal, caused by an unwanted signal or
noise

3.6
infrared radiation
optical radiation for which the wavelengths are longer than those for visible radiation

[IEV 845-01-04]

NOTE For infrared radiation, the range between 780 nm and 1 mm is commonly subdivided into:

IR-A 780 nm to 1 400 nm;
IR-B 1,4 um to 3 um;
IR-C 3 um to 1 mm.

3.7
infrared system
system which uses IR radiation in free air application consisting of IR radiator and IR receiver

3.8

irradiance

E

irradiance (at a point of a surface) is the quotient of the radiant flux d@. incident on an element
of the surface containing-the point; by the area d4 of that.element

E=dd./dA

NOTE Irradiance is expressed in [mW/m?].

[IEV 845-01-37]

3.9
modulation frequency
electrical signal frequency which modulates the IR radiation

3.10

peak intensity

I

P

maximum intensity 1, [mW/sr] of the optical radiation inside the optical radiation pattern

NOTE It should be taken into account that a different radiation pattern may occur in different wavelength ranges in
the same application.

3.1

radiant intensity
Ie

quotient of the radiant flux d@, leaving the source and propagated in the element of solid angle

dQ containing the given direction, by the element of solid angle
Iy = d®,ldQ

NOTE Radiant intensity is expressed in [mW/sr].
[IEV 845-01-30]

3.12

radiation characteristic

defined by two angles «, and oy for describing the beam characteristic of IR emission.
References are the points of half optical radiant intensity. o, is the angle of maximum
divergence, op is the angle perpendicular to the plane expanded by a,, where a, > og (similar
to 3.2)
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3.13

relative spectral electrical output

Vrf

of a receiver is its output Vy [mV/Hz] as a function of the frequency f divided through its
maximum value V., [mV/Hz]

Vl'f = Vf/Vmax x 100
NOTE Relative spectral electrical output is expressed in [%].

3.14
relative spectral sensitivity

St
ratio of the sensitivity s, of the detector at wavelength A to a given reference value s,

S = 5y ISmax X 100

NOTE Relative spectral sensitivity is expressed in [%].

[IEV 845-05-57, modified]

3.15

(maximum) spectral sensitivity

s(max)

quotient of the (maximum) current of the photo diode I(max) [WA/nm] and the irradiance E
[mMW/m?2] as a function-of-the wavelength 4

Smax = Imax/E

NOTE Spectral sensitivity is expressed in [(LA x m2)/(mW x nm)].
[IEV 845-05-56, modified]

3.16

steradian

Sl unit of solid angle. Solid angle that, having its vertex at the centre of a sphere, cuts off an
area of the surface of the sphere equal to that of a square with sides of length equal to the
radius of the sphere

[IEV 845-01-20]

3.17

wavelength

distance in the direction of propagation of a periodic wave between two successive points at
which the phase is the same

[IEV 845-01-14]

3.18

radiator

IR emitting source, consisting of one or more emitter components, with a specific radiation
characteristic

3.19

(selective) receiver

one or more IR detectors, which are mostly embedded in signal processing components and
representing a specific IR receiving directivity

NOTE Selective receivers have a limited spectral bandwidth within the whole IR spectrum.
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4 Symbols

4.1 General

As this document is concerned with interference, commonly between two different IR systems
(for example between the radiators of a system 1 and the receivers of a system 2), symbols of
similar or equal meaning such as bandwidths B;, wavelengths A4; or frequencies f; shall be
identified in the following by the index 1 for radiators (= system 1) and index 2 for receivers (=
system 2).

4.2 Radiators

Bys electrical bandwidth [kHZz]

By optical bandwidth [nm]

1 modulation frequency [kHz]

Jo frequency at the modulated peak intensity Lot [kHZz]
Y lower band limiting frequency [kHZz]

f1u upper band limiting frequency [kHz]

1 time averaged total optical radiant intensity [mW/sr]
Iy total optical peak intensity [mMW/sr]

Iy, spectral optical peak intensity [mMW/(sr x nm)]

I, spectral optical'radiant intensity [mW/(sr-x nm)]

Lot spectral modulated radiant intensitysimW/(sr.xIHz)]
Lot spectral modulated peak intensity [mW/(sr x Hz)]
sr steradian

op angle of maximum divergence

o angle perpendicular to a,

A4 wavelength [nm]

lp wavelength at the optical peak intensity Ipa [nm]
A4 lower band limiting wavelength [nm]

Au upper band limiting wavelength [nm]

4.3 Receivers

Boys electrical bandwidth [kHz]

Boy optical bandwidth [nm]

/o received frequency [kHZz]

JSmax frequency at maximum response [kHz]

S lower band limiting frequency [kHz]

Sfou upper band limiting frequency [kHz]

E irradiance [mW/m?]

Iax maximum photo current [uA/nm]

Sp relative spectral sensitivity [%]

Smax maximum spectral sensitivity [uA m*/mW x nm]

Vit relative spectral electrical output [%]
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Vmax maximum spectral electrical output [mV/Hz]
Ba angle of maximum reception

Br angle perpendicular to S,

Ao wavelength [nm]

Amax wavelength at maximum sensitivity [nm]

Aol lower band limiting wavelength [nm]

Aoy upper band limiting wavelength [nm]

5 Classification

5.1 General

The classification considers four main aspects for description of IR systems consisting of
radiators and receivers:

— physical characteristics of radiators (see 5.2);

— physical characteristics of receivers (see 5.3);

— product groups (see 5.5);

— user areas (see 5.6).

5.2 Physical characteristics of radiators
5.21 General

There are five criteria, 1 to 5, on which the(classification for physical characteristics of
radiators is based.|Theyare operating.characteristics, selected fromthe;rated values given by
the manufacturer (see Table 1).

5.2.2 Ranges of wavelength (criterion 1)

The lower (44,) and the upper (44,) optical wavelengths determine the optical range of an IR
radiator. Both the lower and the upper optical wavelengths of an IR radiator are defined by the
reduction of the peak intensity Ipa by 3 dB, taking into account the effects of temperature and
component deviations (see Figure 2).
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Figure 2 — Spectral-emission"and 'definition"of optical bandwidth



-12 - 61920 © IEC:2004

5.2.3 Ranges of frequency (criterion 2)

The lower (f};) and upper (f;,) modulation frequencies determine the bandwidth B,; of the
modulated IR radiant intensity. These frequencies are defined as those two utmost frequencies
including any harmonics and measured with a meter having a bandwidth of at least 10 times
the operating frequency, at which the intensity is 10 dB below the modulated peak intensity ot
(see Figure 3).

Harmonics greater than 1/10 of the highest intensity /; should be taken into account, notably
with respect to the influences of temperature and component tolerances. For criterion 2 it is
only important to know the upper and lower band limiting frequencies; the possible influence of
modulation is not taken into account in this definition.
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Figure 3 — Spectral emission and definition of electrical bandwidth

5.2.4 Radiant intensity (criterion 3)

The intensity of IR radiators is characterized by the time averaged total optical radiant intensity
I, [MW/sr] and the total optical peak intensity I, [mW/sr].

5.2.5 Angle of radiation (criterion 4)

The angle of radiation « is related to the points of half intensity of beam divergence. This is the
angle between the directions which are specified by points of half radiant intensity. Two angles
ap and og lying in two planes perpendicular to each other define the radiation characteristic of
the IR radiator.

5.2.6 Duration of radiation (criterion 5)

The time characteristic of IR radiation is described by its duration. If an IR transmission is the
consequence of a momentary operation, the result is called a short duration radiation
(repetition in case of error handling included). Long duration operation occurs when the IR
system is working in a continuous mode.
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5.2.7 Identification example for a radiator

In order to illustrate the application of the characteristics introduced in 5.2.1 to 5.2.5, an
example is given for the radiator of a home and building electronic system having the following
characteristics:

[llumination control with A1 =930 nm
A1y = 980 nm
JS11=38 kHz
Sf1u = 60 kHz
I, = 45 mW/sr
I =20 mW/sr
ap = 60°
o = 30°

Class S: momentary activation of a push button
5.3 Physical characteristics of receivers
5.3.1 General

There are another 4 criteria (6 to 9) on which the classification for physical characteristics of
receivers is based. They-are operating,characteristics,selected fromthe rated values given by
the manufacturers (see Table 2).

5.3.2 Ranges of wavelength and selectivity (criterion 6)

The lower (Ay) and the upper (1y,) optical ‘wavelength determine the optical range of an IR
receiver. They are'defined bysthe reduction’of the ' maximum'sensitivity $ax by 6 dB (50 %)
taking into account the effects of temperature/’and'component deviations. Figure 4 shows the
spectral sensitivity in terms of relative values sy = s3/smax X 100 [%]. The optical bandwidth By;
is a measure for the selectivity of the IR receiver.
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Figure 4 — Spectral sensitivity and definition of optical bandwidth
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