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National foreword

This British Standard has been prepaved under the direction ol the Electronic
Equipment Standards Pelicy Comunittee and is identical with HC 1147 : 1993
Uses of infra-red transmission aud the precention ov control of interference
beticeen systens, published by the International Electrotechnical Commission
{1EC).

Compliance with a British Standard does not of itsell confer immunity from
legal obligations,
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USES OF INFRA-RED TRANSMISSION AND THE PREVENTION OR
CONTROL OF INTERFERENCE BETWEEN SYSTEMS

1 Scope

This report gives recommendations for prevenling disturbances from primary or un-
imtended infra-red sources so as {o leave intended transmission undisturbed.

Typical specifications of existing IR transmission systems and a summary of disturbing
sources are listed in clause 3. v

Excluded from this report are:

safety requirements;

optical fibre communications;
alarm systems;

infra-red telemetry;

traffic information systems.

2 Infra-red transmission

2.1 The use of infra-red radiation as a transmission medium

The medium is focussed and/or ditfuse mfra red radlanon at wavelengths of approxsmately
830 nm, 870 nm and 8950 nm.

The transm:tier/radlalor elements commonly in use are gallium arsenide or gallium
aluminium arsenlde luminescent diodes. .

The receiver/detector elements commonly in use are silicon photodiodes with a daylight
filter, usually built into a plastic housing designed as a collecting lens.

v ik O
2.2 Advantages of IR transmission

This medium ofiers advantages which can be summarized as tollows:

—~ no use is made of eleclromagnetic radiation in the radio frequency band. Conse-
quently, permISS|on from regulatory authorities for its use is elther not necessary ‘or
more’ eas:ly ‘obtained;

- there is a relatively broad frequency range available for transmissions permitting,
for example, multi-channel audic transmissions with good transmission quality;

L a &
- radiation can be limited to the room in which il is used, therefore operation of iden- -
tical systems in adjacent rooms is possible as long as the radiation, which behaves

sirni[arly to light, cannot pass from one room to any other room; Documents _

0813
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- unwanied monitoring is relatively difficult, when compared with othe: media, such

as radio or magnetic induction;

— itis relatively insensitive to external electrical and magnetic interference; .
Jf:f’r

- equipment can be designed with low power consumption, {remote control-trans-

mitters, for example)}. '

2.3 Limitations of IR transmission

The medium has cerlain disadvantages, as follows:

The radiation travels in straight lines, with little usable diffraction, therefore no receplion
or at least degraded reception, results if:

- the line-of-sight path between radiator and receiver is deteriorated or interrupted
_-"- ' e.g. when the receiver diode is masked or covered;

_ - the receiving sensor is hit by a certain amount of external light (sunlight, artificial
light source etc.) also carrying energy in the IR-range (similar to r.f.-interference
caused by carriers operating on identical frequencies).

- IR-systems with mutual interference are being operated simultaneously in the same
room.

NOTE - As with visible light, strong reflection may occur from smooth surfaces.

[

3 Transmission systems and disturbing sources

3.1, Transmission systems

Main characteristics of the modulation

System application
: Frequency range Type

=y 450 kHz - 1 500 kHz

Biphase
L .
-Remots control

33 kHz - 40 kHz and 100 kHz Pulsa distance ...

Audio transmission 55 kHz — 1 000 KHz N M

- . : 0 MHz - 1 MHz
“ pulse repetition rate
‘ (harmonics up to sevaral MHz)

Pulse modulation -
Data transmission

3 MH:2 | Pulsa distance

NOTE - The ré\nge 33 kHz 10 40 kHz is recommended lor home use. Up to 200 kHz is envisaged.

o

sul
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4.1 Remaote control
4.1.1 Applications

- audio, video equipment;
-~ household equipment;
- lighting control.

4.1.2 Systems and characteristics

A large number of remote control systems with different modulation techniques exists
today. Each system has its own modulation frequency range and corresponding harmonics
and therefore produces a different frequency spectrum. As examples, two out of many
types are:

a) figure 1 -~ a biphase modulation system, with a carrier frequency of 36 kHz, 14 bits,
t, = 0.888 ms and t, = 1,777 ms;

b) figure 2 — a pulse distance modulated sysiem, with frequencies of 5 kHz, 10 kHz
and 100 kHz, 10 bits, ¢, = 20 ps, £, = 0,1 ms andt, = 0,2 ms.

~ By seleciing a proper decoding algorithm, each system can decode its own unique coding
and will neither respond to other systems, nor make mistakes when more than one of its
own codes is simultanecusly present

Initially, infra-red diodes with a wavelength of about 940 nm £ 25 nm were used. These
diodes can economically transmit modulation frequencies up to 450 kHz. Later, intra-red
diodes with a wavelength of about 860 nm % 25 nm came into use. Today also 830 nm &
20 nm is used (see figure 3). Some diodes allow the transmission of carrier frequencies up
fo 10 MHz.

Therefore, a second modulation frequency range is proposed tor remote control use, from
450 kHz to 1 500 kHz.

4.1.3 Performance

4.1.3.1  Sensitivity level for disturbances

This can be determined by the use of iwo graphs, as shown in figures 4 and S.

Figure 4 shows typical sensitivity attenuation (dB) versus modulation frequency (kHz) tor
the two frequency ranges in which remote controi receivers operate.

I

Figure 5 shows thé maximum permitted disturbing irradiance £ on the receiver diode of
a particularly sensitive receiver, plotted against wavelength. (The disturbing irradiance is
assumed to be modulated with frequencies within the reception band of the receiver.)
Graphs corresponding to figures 4 and 5, for the receiver and diode being considered,
may be‘used to calculate the minimum distance D between disturbing source and receiver.

For example, figure 5 shows that a disturbing infra-red light sourbe of 740 nm may still be
modulated between 33 kHz and 40 kHz, providing that the |rrad|ance E is less than or
equal to 100 uW/ma.



http://www.avadocuments.com/doc/bs-7693-1993
http://www.avadocuments.com/doc/bs-7693-1993

