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National foreword

This British Standard is the English language version of EN 60315-4:1998. It
1s identical with IEC 60315-4:1997.

The UK participation in its preparation was entrusted by Technical Committee
EPL/100, Audio, video and multimedia systems and equipment, to
Subcommittee EPL/100/1, Receiving equipment, which has the responsibility
to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the UK
interests informed;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to
the old number. For instance, IEC 27-1 has been renumbered as IEC 60027-1.
For a period of time during the change over from one numbering system to the
other, publications may contain identifiers from both systems.

Cross-references

Attention is drawn to the fact that CEN and CENELEC standards normally
include an annex which lists normative references to international
publications with their corresponding European publications. The British
Standards which implement these international or European publications may
be found in the BSI Standards Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Find”
facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
the EN title page, pages 2 to 56 and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.

Amendments issued since publication

Amd. No. Date Comments
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Foreword

The text of document 100A/58/FDIS, future
edition 2 of IEC 60315-4, prepared by SC 1004,
Multimedia end-user equipment, of IEC TC 100,
Audio, video and multimedia systems and
equipment, was submitted to the IEC-CENELEC
parallel vote and was approved by CENELEC as
EN 60315-4 on 1998-01-01.

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

— latest date by which the
national standards
conflicting with the EN
have to be withdrawn

(dop) 1998-10-01

(dow) 1998-10-01

This part 4 of EN 60315 is to be used in conjunction
with HD 560.1 S1.

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, Annex B, Annex C and Annex D are

informative. Annex ZA has been added by
CENELEC.

Endorsement notice

The text of the International Standard
IEC 60315-4:1997 was approved by CENELEC as a
European Standard without any modification.
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1 General

1.1 Scope

This part of IEC 60315 applies to radio receivers
and tuners for the reception of frequency-modulated
sound-broadcasting emissions with rated maximum
system deviations of + 75 kHz and + 50 kHz in ITU
Band 8. It deals mainly with methods of
measurement using radio-frequency signals applied
to the antenna terminals of the receiver. The
measurements and specified conditions of test are
selected to permit the comparison of results
obtained by different observers and on other
receivers. Performance requirements are not
specified in this standard.

Radiation and immunity tests and requirements are
not included since these are described in CISPR 13
and CISPR 20.

1.2 Normative references

The following normative documents contain
provisions which, through reference in this text,
constitute provisions of this part of IEC 60315. 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 60315 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 60098:1987, Analogue audio disk records and
reproducing equipment.

TEC 60268-1:1985, Sound system equipment —
Part 1: General.

TEC 60268-3:1988, Sound system equipment —
Part 3: Amplifiers.

IEC 60315-1:1988, Methods of measurement on
radio receivers for various classes of emission —
Part 1: General considerations and methods of
measurement, including audio-frequency
measurements.

IEC 60315-3:1989, Methods of measurement on
radio receivers for various classes of emission —
Part 3: Receiver for amplitude-modulated
sound-broadcasting emissions.

TEC 60315-7:1995, Methods of measurement on
radio receivers for various classes of emission —
Part 7: Methods of measurement on digital satellite
radio (DSR) receivers.

TEC 60315-9:1996, Methods of measurement on
radio receivers for various class of emission —

Part 9: Measurement of the characteristics relevant
to Radio Data System (RDS) reception.

IEC 60651:1979, Sound level meters.

IEC 61260:1995, Electroacoustics — Octave-band
and fractional-octave-band filters.

CISPR 16-1:1993, Specification for radio
disturbance and immunity measuring apparatus
and methods — Part 1: Radio disturbance and
immunity measuring apparatus.

CISPR 20:1996, Limits and methods of
measurement of immunity characteristics of sound
and television broadcast receivers and associated
equipment.

ITU-R Recommendation 468-4:1990, Measurement
of audio-frequency.

ITU-R Recommendation 559-2:1990, Objective

measurement of radio-frequency protection ratios in
LF, MF and HF broadcasting.

1.3 Definitions

For the purposes of this part of IEC 60315, the
following definitions apply.

1.3.1
carrier frequency

the mean value of the instantaneous frequency or
the frequency generated in the absence of
modulation. With a perfect modulation system in
which no d.c. component and no non-linear
distortion are involved, the two values are the same

1.3.2
instantaneous frequency deviation

the difference between the instantaneous frequency
of the modulated radio-frequency signal and the
carrier frequency

1.3.3
peak frequency deviation

the peak value of the instantaneous frequency
deviation

1.3.4
peak-to-peak deviation

twice the peak frequency deviation

NOTE 1 To avoid confusion between “peak frequency deviation”
and “peak-to-peak frequency deviation”, peak-to-peak deviation
is expressed as, for example, = 50 kHz.

NOTE 2 “Peak-to-peak frequency deviation” is generally
abbreviated to “deviation” in this standard.

1.3.5
rated maximum system deviation

the maximum peak-to-peak frequency deviation
(see 1.3.4) specified for the system under
consideration
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1.3.6
modulation factor

the ratio of the peak-to-peak deviation of the signal
to the rated maximum system deviation, usually
expressed as a percentage

NOTE This definition arises by direct analogy with the case of
amplitude modulation.

1.3.7
— 3 dB limiting level

the input signal level at which the audio-frequency
output voltage level is 3 dB below the value at a
specified high r.f. input signal level,

preferably 80 dB(fW)

1.3.8
amplification reserve

the attenuation in decibels of the volume control
when adjusted to produce rated (distortion-limited)
output voltage or power, with a specified high r.f.
input signal level, preferably 80 dB(fW)

NOTE This characteristic is undefined for a receiver or tuner
without a volume control.

1.3.9
deviation sensitivity

the value of deviation required to produce rated
(distortion-limited) output voltage or power with the
volume control set at maximum and a specified high
r.f. input signal level, preferably 80 dB(fW)

1.3.10
ultimate signal-to-noise ratio

the value of signal-to-noise ratio for r.f. input signal
levels sufficiently high that no further increase in
signal-to-noise ratio occurs when the input signal
level is increased

1.3.11
stereo threshold

the r.f. input signal level at which the stereo decoder
begins to operate

NOTE A marked decrease in signal-to-noise ratio is usual at
this signal level unless signal-strength dependent cross-talk
circuits are included.

1.3.12
stereo indicator threshold

the input signal level at which the visual indicator
shows that the receiver is operating in the stereo
mode

NOTE This level may or may not be identical to the stereo
threshold.

1.3.13
muting threshold

the input signal level at which the muting circuits
allow the a.f. output signal to appear at the output
terminals

NOTE The threshold may be different for increasing and
decreasing signal levels. This hysteresis is usually intentional as
it prevents unsatisfactory operation with r.f. input signals at or
near the threshold level.

1.3.14
muting attenuation

the reduction in a.f. output, selectively measured
at 1 kHz, due to an input signal modulated at 1 kHz
at rated maximum system deviation, when muting
oceurs

1.3.15
50 dB quieting sensitivity

the r.f. input signal level at which an increase in a.f.
output of 50 dB occurs under defined conditions
(see 2.3) when the modulation is changed from none
(except the pilot-tone if the measurement is to be
made in stereo mode) to the standard value of
deviation (see 1.4.2.1)

1.4 Standard measuring conditions

1.4.1 Measurements at audio-frequency output
terminals

1.4.1.1 Standard audio-frequency output level

Standard audio-frequency output level 1s the
reference output level for audio-frequency
measurements and shall be 10 dB below the rated
output voltage or power. Alternatively, a stated
value of output voltage or power selected

from 500 mV, 1 W, 500 mW, 50 mW, 5 mW or 1 mW
may be used (see IEC 60315-1).

1.4.1.2 Audio-frequency substitute load

The audio-frequency substitute load is a stated
physical (usually resistive) impedance for
terminating audio-output terminals,

(see IEC 60315-1).

1.4.1.3 Audio-frequency filters

When making measurements at audio-frequency
output terminals, unless it is specifically intended to
measure low audio-frequency and ultrasonic
components in the output voltage, it is desirable to
Iinterpose a band-pass filter between the output
terminals and the measuring instrument. To allow
the use of practicable impedances in this filter the
substitute load shall be connected directly to the
audio-frequency output terminals. If the filter has
significant insertion loss this shall be allowed for
when determining the results.
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Table 1 — Audio-frequency filters

Type of filter Figure Reference Notes
200 Hz — 15 kHz band-pass Figure 1 1.4.1.3 With 19 kHz notch
22,4 Hz — 15 kHz band-pass Figure 2 2.2.1 With 19 kHz notch
200 Hz — 1,5 kHz band-pass Figure 3 Figure 8 With 19 kHz notch
15 kHz low-pass None 1.4.2.3 60 dB/octave attenuation slope
1 kHz band-stop Figure 4 Figure 8 See also Annex A
1 kHz band-pass None Figure 6 Ys-octave: IEC 61260
A-weighting None Figure 8 See IEC 60651
Weighting filter for measurement of noise | Annex A of 2.2.1 Consistent with ITU-R
IEC 60315-1 Recommendation 468-4
Weighting filter for coloured noise Figure 5 1.4.2.3 Consistent with ITU-R
Recommendation 559-2

Table 2 — Standard values of deviation

Mode/signal RMSD + 50 kHz RMSD + 75 kHz
Mono + 50 kHz + 75 kHz
Stereo + 45 kHz + 67,5 kHz
Pilot-tone + 4,5 kHz + 6,75 kHz

parentheses: for example, (+ 50 kHz).

countries, are given in Annex B.

NOTE 1 Where a single value for deviation is stated in the text, it applies to a system with RMSD = + 75 kHz. For a system
with RMSD =+ 50 kHz, the stated value is reduced in proportion. In some cases, the value for RMSD =+ 50 kHz is given in

NOTE 2 The deviations for supplementary services (such as SCA, RDS and ARI), which may vary in different ITU regions or

It is advisable to use the same filter for both
monophonic and stereophonic receivers. This filter
prevents errors due to the presence of pilot-tone or
subcarrier components in the receiver output. The
pass-band of this filter shall be 200 Hz to 15 kHz, for
which frequencies the attenuation relative to that
at 1 kHz shall not exceed 3 dB. Below 200 Hz the
attenuation slope shall tend to at least 18 dB/octave.
At 19 kHz the attenuation shall be at least 50 dB,
and above 19 kHz it shall be at least 30 dB

(see Figure 1). This filter usually prevents the
results of measurements from being affected by
hum.

Filters for octave and third-octave band

measurements shall comply with the requirements
of IEC 61260.

Table 1 lists the audio-frequency filters which are
used In measurements in this standard.

1.4.2 Radio-frequency signal(s)
1.4.2.1 Standard value of deviation

The standard value of deviation for measurements
shall be the rated maximum system deviation
(RMSD) given in Table 2. The deviation shall be
stated with the results. Measurements at lower
deviations are useful in some cases: where these are
carried out the deviation used shall be stated with
the results.

1.4.2.2 Standard modulating frequency

The standard modulating frequency shall be the
standard reference frequency (1 000 Hz). When
required, other frequencies may be chosen, if
possible, from the one-third octave band centre
frequencies given in Table I of IEC 60315-1.

1.4.2.3 Standard modulation using coloured
noise

The noise weighting is chosen so that the spectrum
of the noise resembles that of modern (western
European) dance music, which is a particularly
critical form of modulation in the case of adjacent
channel interference.

The noise signal is obtained from a Gaussian white
noise generator by passing the signal through a
weighting filter as specified in Figure 5, followed by
a low-pass filter with a cut-off frequency of 15 kHz
and a slope of 60 dB/octave, and then through a
pre-emphasis network (50 Us or 75 Us as
appropriate).

The audio-frequency amplitude versus frequency
characteristic of the modulation stage of the signal
generator should not vary by more than 2 dB up to
the cut-off frequency of the low-pass filter.
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The accuracy of the measurement depends very
much on the precision with which the frequency
deviation of the signal generators can be set; this is
especially true for the unwanted transmitter. The
line-up procedure therefore should be carried out
very carefully.

The deviation of the signal shall be adjusted by
means of the arrangement shown in Figure 6.
The meter V; shall be a quasi-peak voltmeter
(see Annex A of IEC 60315-1). To obtain the
required deviation conditions, the switch S, is
placed in position 1 and the modulation at 500 Hz
from the audio-frequency generator adjusted

to + 32 kHz (+ 21,3 kHz) deviation. The meter
reading is noted. The switch S, is then placed in
position 2 and the noise modulation adjusted to give
the same reading on the quasi-peak meter.

NOTE The deviation with 500 Hz modulation should be

checked with a deviation meter unless the deviation meter, if
any, included in the signal generator is known to be accurate.

1.4.2.4 Standard modulating signal

This 1s the base-band signal with standard
modulating frequency (see 1.4.2.2) and standard
value of deviation (see 1.4.2.1). In case of
stereophonic mode measurements, a pilot tone
signal with the standard deviation shall be
included.

1.4.2.5 Standard carrier frequencies

The standard carrier frequency depends on the
frequency allocation(s) for f.m. broadcasting in the
region where the receiver is to be used. Receivers
within the scope of this standard usually cover the
bands given in Table 3. For these bands, the
standard measuring frequencies are shown in the
table.

Table 3 — Standard measuring frequencies

Band coverage MHz Standard measuring
frequency MHz
65,8 to 73,0 69
76,0 to 90,0 83
87,5 to 104,0 94
87,5 to 108,0 98

1.4.2.6 Standard radio-frequency test signal

The standard radio-frequency test signal is a signal
at the appropriate standard carrier frequency

(see 1.4.2.5), modulated with the standard
modulating signal (see 1.4.2.4). The available power
from the source, at the receiver antenna terminals,

shall be 70 dB(fW) [equal to 40 dB(pW)].

1.4.2.7 Standard radio-frequency input
arrangements

a) Antenna simulation networks (artificial
antennas)

Whereas the rated source impedances of signal
sources for measurement purposes (signal
generators, etc.) are usually resistive and
well-defined, the source impedances of antennas
have a wide range of values and are neither
resistive nor independent of frequency. It is often
necessary, therefore, to insert between the signal
source and the receiver input an antenna
simulation network which matches the signal
source correctly and presents to the receiver a
source impedance simulating that of the
appropriate antenna. Requirements for antenna
simulation networks and examples are detailed
in IEC 60315-1.

Measurements on receivers with external
antenna terminals should be made using a signal
generator whose rated output impedance is the
same as the rated input impedance of the
receiver.

Antenna substitution networks, and combining
networks for the injection of more than one
signal, should match the appropriate impedance
at both ends, so as to allow insertion loss to be
defined accurately. Networks with minimum
insertion loss should be used while minimizing
intermodulation between multiple signal
sources. Figure 7 gives simple and practical
examples which are suitable for use with signal
generators that have a 50 ) output impedance.

b) Balanced inputs

Certain f.m. broadcast receivers are equipped
with a balanced antenna input circuit, usually
with a rated characteristic impedance of 240 Q.
or 300 Q. Such receivers shall be measured with
an impedance-matched, balanced signal source.
Where a balanced source is not available, a
balun transformer may be used, allowing for its
insertion loss. Care shall be taken that
impedance matching is preserved throughout the
circuit between the signal source and the
antenna terminals of the receiver.

1.4.2.8 Standard measuring conditions

A receiver is operating under standard measuring
conditions when:

a) the power supply voltage and frequency are
equal to, or within the range of, the rated values;
b) the standard radio-frequency test signal is
applied via the appropriate artificial antenna to
the antenna terminals of the receiver;
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¢) the audio-frequency output terminals for
connection to loudspeakers, if any, are connected
to audio-frequency substitute loads;

d) the receiver is tuned to the applied signal
according to 1.4.4.2;

e) the volume control, if any, is adjusted so that
the output voltage at the main audio-frequency
output terminals is 10 dB below the rated
distortion-limited output voltage. Measurements
may also be made at other stated values of output
voltage or power;

NOTE If, during the course of measurement, the a.f. output
voltage rises to approach the rated output voltage, it is
essential to adjust the volume control so that the a.f. amplifier
is not driven into overload distortion. Such adjustments
should be reported with the results.

f) the environmental conditions are within the
rated ranges;

g) for stereo receivers, the balance control or its
equivalent, if any, is adjusted so that the output
voltages of the two channels are equal;

h) the tone controls, if any, are adjusted for the
flattest possible audio-frequency response

(e.g. for equal response at 100 Hz, 1 kHz

and 10 kHz);

1) the automatic frequency control (AFC) is
moperative, if this can be achieved by means of a
user control;

NOTE Where a user control of automatic frequency control
operation is provided, measurements should be made both
with the automatic frequency control off (which will allow
easy analysis of the results), and with automatic frequency
control on (which represents the situation when the receiver
is in normal use). The two sets of results should be clearly
identified.

If the automatic frequency control cannot be made inoperative
by means of a user control, it may nevertheless be necessary
(or desirable) for the automatic frequency control to be
disabled for certain measurements. In this case the automatic
frequency control should be disabled by temporarily
modifying the receiver, the action taken being detailed with
the results (see 1.4.4.1).

J) the muting control, if any, is in the muting off
position.

1.4.3 Power supply and relevant measuring
conditions

1.4.3.1 Types of power supply

The receiver under test shall be operated by the type
of power supply specified by the manufacturer.
Some receivers are designed to be operable by more
than one type of power supply. Methods of
measurement of receiver characteristics relating to
the type of power supply are detailed in

IEC 60315-1.

1.4.4 Tuning
1.4.4.1 Effect of automatic frequency control

All tuning operations shall be carried out, having
made arrangements to render the automatic
frequency control inoperative, if this is possible,
except when the performance of the automatic
frequency control is being investigated. When
provision is made for the user to render the
automatic frequency control inoperative,
measurements may be made both with the
automatic frequency control in operation and
disabled. The results shall clearly show whether the
automatic frequency control was in operation or not.

1.4.4.2 Preferred tuning method

If the receiver has a tuning indicator, the receiver
shall be tuned according to the manufacturer’s
instructions on the use of the indicator: this
corresponds to the way that the receiver is tuned
when in use.

If there is no tuning indicator, or the tuning
indicator does not function correctly, the receiver
shall first be tuned approximately to the signal and
the audio output signal observed on an oscilloscope.
The deviation shall then be increased until the
audio signal becomes distorted, and the receiver
shall be tuned for symmetrical clipping of the audio
signal, the volume control, if any, being adjusted to
prevent overload of the audio-frequency part of the
receiver from occurring.

If an alternative method of tuning is used, this shall
be stated with the results.

1.5 General notes on measurements
1.5.1 Values for voltage and current

Unless otherwise stated, the terms voltage, current
and so on refer to root mean square (r.m.s.)
quantities.
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1.5.2 Audio-frequency measurement
techniques

The characteristics of devices such as loudspeakers
and audio-frequency distribution lines, for the
connection of which output terminals are provided
on receivers, are defined (for example, in

IEC 60268-1) in terms of constant input voltage
rather than constant input power. This applies not
only to audio-frequency outputs but also to other
outputs, for example intermediate-frequency
outputs and multiplex signal outputs. For this
reason, it is at present accepted practice to make
most measurements at output terminals in terms of
the voltage across a substitute load. From this
voltage, the power in the load may be calculated, if
required, according to the following formula:

where the suffix 2 refers to output terminals as
opposed to input terminals.

Where the output signal is a substantially pure sine
wave (with less than 10 % noise and distortion
content), measurements may be made with an
average-reading meter scaled in r.m.s. values for
sinusoidal input. Under any other conditions, a true
r.m.s. meter shall be used, unless otherwise stated.

Where several pairs of output terminals are
provided, the manufacturer shall state for each pair:

a) the rated value of the substitute load,
(see IEC 60315-1);

b) whether the pair of terminals shall be or shall
not be connected to a substitute load when
measurements are made at another pair of
terminals.

NOTE It is usual to connect all terminals intended for
loudspeakers to substitute loads for all measurements, while
pairs of terminals for other devices are loaded only when
measurements are made at those terminals.

1.5.3 Presentation of radio-frequency signal
level or voltage

Radio-frequency signal levels may be stated as
dB(W), dB(pW), dB(mW) or e.m.f. in microvolts
with stated source or load impedance. The
relationship among these values is given in Table 4.

1.5.4 Climatic and environmental conditions

For information on environmental conditions,
reference shall be made to section 1 of IEC 60315-1.
Measurements and mechanical checks may be
carried out at any combination of temperature,
humidity and air pressure within the limiting
values specified in IEC 60315-1. Furthermore, to
prevent unnecessary disturbance from external
interfering signals, it is desirable to carry out the
measurement in a screened enclosure or room,
(see also IEC 60315-3).

Table 4 — Presentation of radio-frequency signal level or voltage

Documents

Available power EMF (75 Q) EMF (300 Q)

w dB(fW) dB(mW) v dB(uV) v dB(uV)
10-15 0 —120 0,55 -5 1,1 1
10-14 10 - 110 1,75 5 3,5 11
10-13 20 —100 5,5 15 11 21
10-12 30 ~-90 17,5 25 35 31
10-11 40 — 80 55 35 110 41
10-10 50 ~170 175 45 350 51
1079 60 — 60 550 55 1100 61
10-8 70 —50 1750 65 3500 71
107 80 — 40 5 500 75 1.1%10% 81
1076 90 —30 1,75 x 104 85 3,5 x 10* 91
107° 100 - 20 5,5 x 10* 95 1,1 x 10° 101
1074 110 - 10 1,75 x10°  |105 3,5 x 105 111
1073 120 0 5,5 x 10° 115 1,1 x 108 121
1072 130 10 1,75 x108 125 3,5 x 108 131
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1.5.5 Preconditioning and preliminary
measurements

Before recording the results of measurements, the
receiver under test should be maintained for at
least 10 min in the state of standard measuring
conditions, (see IEC 60315-1).

As the results of the various measurements
described in this part may be influenced by other
properties of the receiver, the related
measurements given in IEC 60315-1 (if applicable)
should normally be carried out first.

1.5.6 Test equipment and accuracy of
measurements

In general, this standard calls for the use of the
simplest test equipment that gives acceptably
reliable results. This does not preclude the use of
more complex equipment which can be shown to
produce the same, or more reliable, results.

For information on the accuracy of measuring
Iinstruments, the presentation of results and
deviations from the recommended methods,
reference shall be made to section 1 of

IEC 60315-1.

Care should be taken to ensure that any possible
shift of the mean carrier frequency due to
modulation is sufficiently small to avoid affecting
the measurements.

1.5.7 Rated values

In this part the term rated is used in the special
sense of the value specified by the manufacturer.
This term is used when describing rated conditions
and rated values of characteristics.

1.5.7.1 Rated conditions

To define the conditions under which the
performance of the receiver is specified and shall be
tested, the manufacturer shall state the following
values:
— rated power supply voltage(s) and frequency
(or frequency range);
— rated characteristic impedance of the r.f.
signal input (where applicable);
— rated value of the substitute load (for each pair
of output terminals) (see 1.4.1.2);
— rated total harmonic distortion at which the
rated (distortion-limited) output voltage or power
1s specified;
— rated environmental conditions (ranges of
temperature, pressure and humidity).
These values, by their nature, cannot be determined
by measurement.

1.5.7.2 Rated values of characteristics

The climatic and environmental conditions given
in 1.5.4 and the electrical conditions given in 1.5.7.1
enable the manufacturer to specify, and the testing
authority to verify, the performance characteristics
of the receiver. The manufacturer shall specify rated
values for important characteristics.

Examples of such characteristics are as follows:

— adjacent and alternate channel selectivity
(see 3.2);

— usable sensitivity for a specified
signal-to-noise ratio (see 2.5);

— ultimate signal-to-noise ratio (see item c)
of 2.7.1 and 1.3.10);

— distortion-limited output voltage or power
(see item b) of 5.2.1);

— maximum usable source available power
or e.m.f. (see item c) of 5.2.1).

The manufacturer shall clearly define whether
these rated values are limit values or median
values. In the latter case a tolerance shall be given
(see IEC 60315-1).

1.5.8 Presentation of measuring results

The relation between two or more quantities may
often be more clearly presented as a graph rather
than as a table. Values based on theoretical
expectation and those based on real measurement
shall be clearly distinguished from each other
(see IEC 60315-1).

2 Sensitivity and internal noise

2.1 Explanation of terms

The sensitivity of a receiver is a measure of its
ability to receive weak signals and produce an
audio-frequency output of usable magnitude and
acceptable quality. Sensitivities may be defined
with respect to many different characteristics of the
output signal, including the following:

a) signal-to-noise ratio (see 2.2 and 2.3);

b) output voltage or power (with the volume
control, if any, at maximum) (see 2.4);

¢) limiting level (see item a) of 2.7.1).

For sensitivity measurements a circuit such as that
shown in Figure 8 is used.
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2.2 Signal-to-noise ratio (weighted and
unweighted) and SINAD

2.2.1 Introduction

The signal-to-noise ratio of a receiver, under
specified conditions, is the ratio of the
audio-frequency output voltage due to the signal to
that due to random noise. The noise may be
measured:

a) using the band-pass filter with a 3 dB
bandwidth of 22,4 Hz to 15 kHz (see 1.4.1.3 and
Figure 2), together with a true r.m.s. meter or an
average-responding meter calibrated in r.m.s.
values for a sinusoidal signal;

b) using the A-weighting defined in IEC 60651
and a true r.m.s. meter;

¢) using the weighting filter and meter defined in
Annex A of IEC 60315-1;

d) using a band-pass filter with a 3 dB bandwidth
of 200 Hz to 15 kHz (see Figure 1) together with
either of the meters given in item a) above.

Since these different methods give significantly
different results, it is essential that the method used
be clearly stated with the results.

2.2.2 Method of measurement
2.2.2.1 Sequential method

Using the circuit of Figure 8, the receiver is brought
under standard measuring conditions, with S; and
S3 set to the positions introducing the required filter
and meter (see 2.2.1), and the reading of the
relevant voltmeter noted. The modulation of the
signal is then removed and the reading on the
voltmeter being noted as before. The signal-to-noise
ratio is then equal to the ratio of the voltmeter
readings.

The measurement may be repeated at other signal
frequencies and with other settings of the tone
control(s), if any. For measurements on stereo
receivers in the stereo mode, pilot-tone modulation,
where applicable, is retained when the 1 kHz
modulation is removed.

2.2.2.2 Simultaneous method

The presence of a modulated signal can under
certain circumstances increase rather than reduce
the noise output of an f.m. receiver. The following
method allows for this effect. Using the method

of 2.2.2.1, instead of removing the modulation, Sy is
moved to position 2 so that the output due to the
fundamental of the modulation frequency is filtered
out. The ratio of the two readings on the voltmeter
is then equal to the ratio of the (signal plus noise
plus distortion) to the (noise plus distortion)
(so-called SINAD measurement).

The measurement should be repeated at other
values of deviation.

For stereophonic reception, the two channels shall
be modulated in phase opposition. Each output
channel is measured in turn, using the circuit of
Figure 8.

2.2.3 Presentation of results

Curves are plotted showing the signal-to-noise ratio
expressed in decibels, as ordinate on a linear scale,
as a function of the input signal level, expressed in
decibels, (referred to 1 fW, preferably) as abscissa on
a linear scale.

The method employed (see 2.2.2.1 or 2.2.2.2) shall
be clearly stated.

For the simultaneous method, families of curves
with deviation as a parameter may be plotted. An
example 1s shown in Figure 9 (see also 2.7).

2.3 Noise-limited sensitivity
2.3.1 Introduction

The noise-limited sensitivity of a receiver is the
minimum value of radio-frequency input signal
level producing a specified signal-to-noise ratio at
the audio-frequency output. Normally, unweighted,
band-limited signal-to-noise ratios of 40 dB (50 dB
for high-fidelity receivers) for the sequential
method, and 30 dB for the simultaneous method,
should be used.

The reference audio-frequency output signal level is
that produced by rated maximum system deviation.

Sensitivities are defined according to varied criteria
of signal-to-noise (and/or distortion) as follows:

a) noise-limited sensitivity (S/N ratio method);
b) 50 dB quieting sensitivity;

¢) noise-limited sensitivity (SINAD ratio
method).

2.3.2 Method of measurement

The results can be deduced from the measurements
according to 2.2.2. It is advisable to measure the
signal-to-noise ratio for sufficient values of input
signal level in order to ensure that rapid changes in
the signal-to-noise ratio are fully explored.

The measurement may be repeated at several input
signal frequencies.

2.3.3 Presentation of results

The noise-limited sensitivity is plotted linearly in
decibels (preferably referred to 1 fW) as ordinate, as
a function of input signal frequency plotted linearly
in megahertz as abscissa. An example is given in
Figure 10. Families of curves may be plotted with
signal-to-noise ratio as a parameter. The
measurement method used shall be clearly stated as
that of 2.2.2.1 or 2.2.2.2.

Documents

12

Full document details: BS EN 60315-4:1998

B m Sharing Hub


http://www.avadocuments.com/doc/bs-en-60315-4-1998
http://www.avadocuments.com/doc/bs-en-60315-4-1998

EN 60315-4:1998

2.4 Gain-limited sensitivity
2.4.1 Introduction

A receiver 1s said to be gain-limited if the
audio-frequency output voltage or power, measured
selectively at the modulation frequency with a small
signal input, is less than the rated distortion-limited
output voltage or power.

NOTE The receiver may be capable of producing a reference
output voltage or power (e.g. 100 mV or 50 mW) with a very small
input signal, but this may be much less than the output claimed
by the manufacturer and required to operate correctly with
associated equipment.

The gain-limited sensitivity is the least value of
radio-frequency input signal level, modulated with a
standard modulating signal (see 1.4.2.4), which
produces the rated distortion-limited
audio-frequency output voltage or power with the
volume control, if any, at maximum.

NOTE A reduced deviation and proportionally reduced output
level may be used to avoid overloading effects.

2.4.2 Method of measurement

The method of 2.2.2.2 is used, but keeping the
switch S, in position 3 so that only the fundamental
of the modulation frequency is measured. The input
signal level is adjusted to give the rated
distortion-limited output.

The measurement may be repeated at other input
signal frequencies, and for the stereophonic mode.

2.4.3 Presentation of results

The gain-limited sensitivity is plotted linearly in
decibels (preferably referred to 1 fW) as ordinate, as
a function of the input signal frequency plotted
linearly in megahertz as abscissa.

Pairs of curves may be plotted for monophonic and
stereophonic operation. An example is shown in
Figure 11.

2.5 Usable sensitivity
2.5.1 Introduction

The usable sensitivity of a receiver is the
noise-limited sensitivity or gain-limited sensitivity,
whichever is the greater value of the input signal
level.

NOTE 1 If the usable sensitivity is equal to the noise-limited
sensitivity, the criterion of the noise-limited sensitivity should be
stated (see 2.3.1).

NOTE 2 For some receivers, the distortion caused by
insufficient bandwidth at very low input signal levels may
present a practical limit to usable sensitivity.

2.5.2 Method of measurement

The noise-limited sensitivity and the gain-limited
sensitivity are measured by stated methods chosen
from those specified in this standard, and the
results are compared. The usable sensitivity is the
higher of the two input signal levels.

2.5.3 Presentation of results

Curves are plotted with the noise-limited sensitivity
and gain-limited sensitivity expressed in decibels
(fW) as ordinate and radio-frequency expressed in
megahertz as abscissa, both with linear scales.

The method used should be stated with the results.

2.6 Deviation sensitivity
2.6.1 Introduction

The deviation sensitivity of a receiver is defined
in 1.3.9.

2.6.2 Method of measurement

The standard radio-frequency test signal

(see 1.4.2.6) is applied to the receiver and the
deviation is set to zero. The volume control is then
set to maximum and the deviation increased until
rated output voltage or power is obtained.

2.6.3 Presentation of results

The deviation sensitivity is stated as being the
deviation measured according to 2.6.2. The signal
frequency shall also be stated.

2.7 Input-output characteristics
2.7.1 Introduction

One of the most important and informative
characteristics of a receiver is the relationship
between the audio-frequency output voltage or
power and the radio-frequency input available
power, particularly if the audio-frequency noise
output voltage or power (see 2.2) is plotted as a
function of input signal level on the same graph.

Many characteristics of the receiver, such as the
following, may be determined from such a graph:

a) — 3 dB limiting level;

b) noise-limited and gain-limited sensitivities;
¢) ultimate signal-to-noise (S/N) ratio;

d) amplification reserve;

e) deviation sensitivity;

f) overloading effects not shown by the
measurements in 5.2,

For stereophonic reception, the following
characteristics, among others, may also be
determined:

g) signal-to-noise (S/N) ratio in the stereo mode;
h) stereo threshold;
1) stereo indicator threshold;
j) muting threshold;
k) muting attenuation.
These terms are defined in 1.3.
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2.7.2 Method of measurement

Using the circuit arrangement of Figure 8, with S;
in position 3, the receiver is brought under standard
measuring conditions (see 1.4.2.8). The
radio-frequency input signal level is then reduced to
a low value [for example, 0 dB(fW)] and the

audio-frequency output voltage or power measured.

The radio-frequency input signal level is then
increased in steps measuring the output voltage or
power at each step.

For measurement at low input signal levels where
the signal-to-noise ratio is poor, Sy may be put in
position 3, so that the output voltage is measured
selectively at 1 kHz. If this is done, it shall be
reported in the results. After every increase in input
signal level, the receiver shall be retuned

(see 1.4.4.2). Any significant change of tuning in
relation to the input signal level shall be reported in
the results.

If the receiver has an audio-frequency power
amplifier, this may become overloaded as the input
signal level is increased above 70 dB(fW). This shall
be avoided by increasing the volume control
attenuation by a known amount whenever the
output voltage or power would otherwise have been
greater than one-third of the rated
distortion-limited value.

The measurement may be repeated at other values
of deviation, particularly 100 % utilization in the
stereophonic mode.

2.7.3 Presentation of results

A curve is drawn with the radio frequency input
power level (preferably referred to 1 fW), plotted
linearly as abscissa and the audio-frequency output
voltage or power, expressed in decibels, referred to a
stated reference, plotted linearly as ordinate.
Corrections shall be made for any increases in the
volume control attenuation to avoid overloading.
Families of curves may be plotted for different
values of deviation, and curves for monophonic and
stereophonic reception may be plotted on the same
graph, together with the respective signal-to-noise
ratio characteristics.

An example is given in Figure 12.

3 Rejection of unwanted signals

3.1 Capture ratio
3.1.1 Introduction

The capture ratio of a receiver describes its ability to
receive a stronger signal in the presence of a weaker
interfering signal with the same carrier frequency.
If the ratio of the signal strengths exceeds the
capture ratio the measured audio-frequency
signal-to-interference ratio is large (of the order

of 30 dB), but if both signals are modulated audible
interference may still occur (co-channel hiss).

The capture ratio is defined as half the difference
between the signal level of an interfering carrier at
the wanted frequency which reduces the receiver
audio-frequency output level due to a wanted signal
of the standard modulating signal (see 1.4.2.4)

by 1 dB, and the signal level of the interfering
carrier which reduces the receiver audio-frequency
output by 30 dB, with the receiver in the
monophonic mode, the unwanted signal being an
unmodulated r.f. signal.

3.1.2 Method of measurement

The wanted and unwanted signals are applied
simultaneously by means of a combining network
according to IEC 60315-1 or by means of a 2-signal
artificial antenna (see 1.4.2.7).

As a preliminary, the tuning and output levels of the
two signal generators shall be cross-calibrated, as
the required accuracy for this measurement
normally exceeds that of direct calibrations. One
signal is set to zero output and the other adjusted to
standard r.f. input signal (see 1.4.2.6).

The receiver is carefully tuned according to 1.4.4.2
and the audio output voltage or power noted (the
volume control, if any, may be adjusted to give a
convenient value of output). The modulation is then
removed and the other, unmodulated, generator
adjusted to an output level of 60 dB(fW) and tuned
for a low frequency beat note (e.g. 200 Hz) at the
receiver audio output.

The second generator output level is then adjusted,
preferably by means of a continuously variable
attenuator, until the amplitude of the beat note is at
a maximum. The frequency of the second generator
is then adjusted so as to obtain zero beat.
Alternatively, a counter may be used to set the two
generators accurately to the same frequency, after
the output levels have been cross-calibrated as
above.

The output frequencies and levels of the two
generators are then equal for the purposes of the
following measurement.
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The modulation is re-applied and the output signal
level of the unmodulated generator is adjusted until
the audio output signal level is 1 dB below the
previously noted value. The output signal level of
the unmodulated generator is noted.

NOTE In this condition the modulated signal has captured the
receiver.

The output signal level of the unmodulated
generator 1s then increased until the audio output
signal level is 30 dB below the previously noted
value, and the output signal level of the
unmodulated generator is again noted.

NOTE In this condition, the unmodulated signal has captured
the receiver.

The capture ratio is calculated as half the difference
between the two previously noted values of
generator output signal level.

Since the capture ratio depends on the receiver
amplitude modulation suppression and bandwidth,
which in turn are functions of the signal level, it
may be desirable to repeat the measurement at
other input signal levels.

3.1.3 Presentation of results

Curves are plotted with the input signal level, in
decibels, of the modulated carrier as abscissa on a
linear scale and the capture ratio, in decibels, as
ordinate on a linear scale. An example is given in
Figure 13.

3.2 Selectivity and nearby channel
rejection (two-signal)
3.2.1 Introduction

Receivers are required to reject signals whose
carrier frequencies are near to the wanted carrier
frequency. This test measures the ratio of the
unwanted to wanted r.f. input signal levels at which
the audio-frequency signal-to-interference ratio
(S/T ratio) is 30 dB. The a.f. output produced by the
wanted r.f. signal of the standard modulating signal
(see 1.4.2.4) is the reference level.

Unwanted r.f. input signals having different
characteristics give rise to different measures of
selectivity, as shown below:

a) Selectivity using sinusoidal signal modulation

The unwanted r.f. input signal is modulated with
the standard modulating signal.

b) Selectivity using coloured noise modulation
The unwanted r.f. input signal is modulated with
standard coloured noise (see 1.4.2.3).

NOTE The appropriate method may be selected according to
the purpose of the measurement. The method used should be
stated with the results.

The wanted signal frequency may be chosen so as to
avoid interference from broadcast transmitters.

Measurements shall be made for unwanted signal
frequencies spaced each side of the wanted signal
frequency by 0 kHz, 100 kHz, 200 kHz, 300 kHz
and 400 kHz at least.

Measurements may be made at frequencies ranging
between these values if necessary, particularly on
receivers intended for use in countries having
transmitters with offset frequencies.

3.2.2 Method of measurement

Both the wanted and unwanted signals are applied
simultaneously by means of a combining network,
according to IEC 60315-1, or by means of a 2-signal
artificial antenna (see 1.4.2.7) to the receiver.

The measurement procedure includes the following
steps:

a) bring the receiver under standard measuring
conditions (see 1.4.2.8) and set the switch Sy
(Figure 6) to position 3 (use of 200 Hz to 15 kHz
band-pass filter);

b) set the unwanted signal level to the minimum
output level and the wanted signal to the
standard test signal (see 1.4.2.6);

¢) tune the receiver carefully according to 1.4.4
and then measure the audio output voltage or
power. Adjust the volume and/or balance control,
if any, for equal output of each channel of a stereo
receiver;

d) remove the modulation of the wanted signal,
but retain the pilot-tone signal for stereo-mode
measurements;

e) modulate the unwanted signal in mono mode
with the appropriate modulating signal specified
in 3.2.1;

f) adjust the frequency of the unwanted signal so
that the frequency difference between the
unwanted signal and the wanted signal is one of
the values specified in 3.2.1. Check the frequency
difference using a frequency counter or any other
suitable technique;

g) adjust the unwanted signal level to obtain an
audio-frequency S/I ratio of 30 dB for unwanted
sinusoidal modulation, or 50 dB for noise
modulation (if the ultimate signal-to-noise ratio
(see 1.3.10) of the receiver exceeds 60 dB), or
other stated value. Thus, the ratio of the
unwanted to wanted r.f. input signal levels can be
determined. Ensure that the audio- frequency
output falls by at least 10 dB when the
modulation of the unwanted signal is removed,;

h) make measurements for other values of
wanted signal level. Measurements may be made
using stated audio-frequency S/I ratios other
than 30 dB or 50 dB, and/or an unwanted signal
modulation of + 40 kHz deviation if required, the
value of deviation, the level of invented signal

and the S/I ratio being stateBﬁ&ﬁm @Ht%
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