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IEEE Standard on Radio Receivers: Open
Field Method of Measurement of
Spurious Radiation from FM and
Television Broadcast Receivers

1. Introduction

Spurious radiations from the local oscillator of modern broadcast radio receivers of the superheterodyne type are
possible sources of interference with other radio services. In addition, in the case of television broadcast receivers,
there may be radiation from sources other than the local oscillator.

This standard describes the potential sources of spurious radiation from frequency modulation (FM) and television

broadcast receivers and sets up methods of measurement. This standard is not intended to apply to equipment other
than FM and television broadcast receivers.

1.1 References
This standard shall be used in conjunction with the following publications:

[1] C63.2-1987, American National Standard Specifications for Electromagnetic Noise and Field Strength, 10 kHz to
40 GHz (ANSI)!

[2] IEEE Std 100-1988, IEEE Standard Dictionary of Electrical and Electronics Terms—ath ed. EANSI).

[3] IEEE Std 213-1987, IEEE Standard Procedure for Measuring Conducted Emissions in the Range of 300 kHz to 25
MHz from Television and FM Broadcast Receivers to Power Lines (ANSI).

1.2 Definitions
Definitions in this standard are in accordance with IEEE Std 100-1988 [2].

1This publication is available from the Sales Department, American National Standards Institute, 1430 Broadway, New Yorkg Y fi6)
the Institute of Electrical and Electronics Engineers, Service Center, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331.
2IEEE publications are available from the Institute of Electrical and Electronics Engineers.

3The numbers in brackets correspond to those of the references listed in 1.1.
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2. Sources of Spurious Radiation

Possible sources of spurious radiation may be as follows:

1) The local oscillator circuits, which may radiate fundamental, harmonics, and intermodulation products
formed from the local oscillator fundamental and harmonics

2) Intermediate frequency amplifier, which may radiate spurious signals at the fundamental and harmonics of
the intermediate frequency

3) In some television receivers, the high-voltage circuits for the cathode-ray tube incorporating radio frequency
oscillators, which may be a potential source of radiation at fundamental and harmonic frequencies

4) In television receivers, the sweep circuits, which may radiate harmonics of their fundamental frequencies

5) In television receivers, the video amplifier and any nonlinear circuit element that may produce signals by
demodulation of radio or intermediate frequency signals

6) Digital circuits incorporated for a channel display or any other digital control unit, or both

3. Modes of Spurious Radiation for Spurious Signals

Possible modes of spurious radiation from sources enumerated in Section 2. may occur as follows:

1) Spurious radiation signals emanating from any internal source, such as those described in Section 2., may
appear on the receiver antenna terminal(s) and be radiated from antenna systems(s) attached thereto. Such
signals may be balanced or unbalanced to ground.

2) Radiation from the sources enumerated in Section 2. may appear in the vicinity of the receiver due to direct
electric fields or magnetic fields or both, created by the components assembled on or within the chassis or by
cavity resonance.

3) Radiation from any of the sources may be propagated through the power supply cord and any peripherals that
may be attached to the receiver. Such radiation may be due to balanced or unbalanced current in the power
cord or connection leads. This standard does not cover the radiation measurement of this type.

NOTE — See IEEE Std 213-1987 [3], or latest revision thereof, for details.

4. Method of Measurement

4.1 General

This standard defines a system whereby the radiation described in Sections 2. and 3. may be measured. It also
establishes operating conditions and equipment specifications necessary for accomplishing these measurements. In
this method, the receiver and measuring equipment are set up under reproducible conditions as described below, and
the field strength of the various radiations is measured under specified conditions. This method is applicable to the
measurement of spurious radiation in the frequency range of 30 to 1000 MHz from those sources producing an
appreciable field at 3 m. For radiation in other bands, other methods of measurement may be necessary.

4.2 Equipment Required and Setup Details
4.2.1 Receiver Platform and Antenna

A nonconducting antenna mast shall be at the center of rotation of the platform upon which the receiver under test is
placed. For convenience, it may be desirable to have the mast and the platform rotatable as a unit. A fixed-length
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horizontally polarized dipole antenna shall be at a height of 4 m above ground. The antenna shall be constructed of
0.013 m outside diameter tubing. A transmission line of the type and characteristic impedance, for which the receiver
under test is designed, shall be attached to this dipole at its center and be vertically positioned under the center of the
dipole with the plane of the maximum cross-section dimension of the transmission line parallel to the dipole. Further
construction details are given in Figs I(a) to I(d). This transmission line shall be secured to the mast to prevent
unexpected error, which may be produced by movement of the transmission line.

When testing receivers designed for use with unbalanced shielded transmission line, the antenna terminal of the

receiver shall be connected to the transmission line through a balanced-to-unbalanced transformer of the type specified
by the manufacturer. In such a case, the insertion loss of the balanced-to-unbalanced transformer used shall be small
enough so that the connection does not affect the measurement. If the receiver is designed to operate from either an
unbalanced transmission line or a balanced line, the latter shall be used in these measurements. The balanced
transmission line shall not be shielded.

The receiver under test shall be placed on a rotatable nonconducting table, the top of which is 0.8 m above ground, as
shown in Fig 2. The plane of the front panel of the cabinet shall be parallel to the dipole, and the center of the cabinet

shall be directly below of the center of the dipole. In the event that the receiver under test does not fit on the table, such

as may be the situation for console receivers, the height of the table may be 0.4 m above ground.

42.1.1

For VHF television receivers, the dipole antenna shall measure 2.24 m from end to end. For UHF television receivers,
the length shall be 0.3 m from end to end. Further construction details are given in Figs 1(a) to 1(d).

42.1.2

For frequency modulation receivers operating in the frequency range of 88 to 108 MHz, having a terminal or terminals
for an external antenna, the dipole antenna shall be 1.47 m from end to end.

Copyright © 1990 IEEE All Rights Reserved 3
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42.1.3

The transmission line shall be 3.60 m long and shall proceed horizontally directly back from the antenna terminal(s)
of the receiver, then vertically up to the height of 2 m above ground, and then horizontally to a position directly under
the center of the dipole antenna. After the first bend, it shall not approach closer than 0.12 m to the cabinet at any point.
Fig 2 illustrates a possible method of routing the transmission line.

4.2.2 Field-Strength Meter

A field-strength meter conforming to ANSI C63.2-1987 [1], or latest revision thereof, shall be used. Other measuring
equipment may be used if the measurements correlate to those obtained by the field-strength meter as specified in
ANSI C63.2-1987.

4.2.3 Field-Strength Meter Antenna

The antenna used with this meter shall be a half-wave tuned dipole antenna capable of being adjusted for horizontal or
vertical polarization. Other types of antennas may be used, provided that measurement using such an antenna can be
correlated with that obtained by a half-wave tuned dipole antenna.

4.2 .4 Distance Considerations

The field-strength meter antenna shall be located at a distance of 3 m horizontally from the center of the antenna of the
receiver under test. The transmission line from the field-strength meter antenna shall be routed horizontally for a
distance of at least 0.6 m in a direction directly away from the receiver under test, then dropped vertically to the
ground. The field-strength meter should be placed for minimum effects on the measurement, for example, as shown in
Fig 3.

Provisions shall be incorporated whereby the height of the antenna above ground may be varied from 1 m to 4 m.

If a 3 m distance measurement is not practical, a 10 m or a 30 m distance measurement may be used, provided that an
inverse proportionality factor of 20 dB/decade is used and the field-strength meter antenna height is varied from 1 to
4 m above ground (3 or 10 m distances) or 2 to 6 m (30 m distance) searching for highest maximum.

4.2.5 Power Supply

Power lines to both the receiver under test and the field-strength meter shall be buried to a depth of 0.3 m or more in
open field measurements not employing a metallic ground plane. The power outlet at each location shall be at the top
of a metal conduit that extends not more than 0.4 m above the level of the ground. The receiver location shall not be
more than 0.3 m from the vertical axis of the antenna. The power supply cord of the receiver under test shall be

oriented vertically and shall be as short as possible. Any excess length shall be bundled in a serpentine fashion 30 to
40 cm length as close as possible to the plug end. Adequate isolation shall be incorporated in the supply line to the
receiver so that a negligible amount of signal will appear at the field-strength meter from this source. Each side of the

line shall be bypassed to the conduit at the receiver outlet.

NOTE — Cables do not need to be buried if placed underneath a metallic ground plane.

4251

Unless otherwise specified, the line voltage shall be maintained in all measurements at within 5% of the line voltage
specified by the manufacturer for use during normal receiver operation.

Copyright © 1990 IEEE All Rights Reserved 9
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4.2.6 Measurement Site

At the measurement site, an environment is required that assures valid repeatable measurement results. For radiation
measurement, testing is normally conducted in an open, fiat area characteristic of cleared, level terrain. Such a site
shall be void of buildings, electric lines, fences, trees, etc., and free from underground cables, pipelines, etc., except as
required for the measuring equipment and the receiver under test. It is recommended that the measurement site employ
a wire-mesh ground screen or metal plane having dimensions of mas shown in Fig 3. No extraneous metallic

objects having any dimension in excess of 5 cm shall be in the vicinity of the receiver under measurement or the field-
strength meter. Alternative sites may be used, provided that the measurements at the site correlate with those obtained
in an open site having environmental conditions as described in this subsection.

4.3 Measurements to Be Made
431

The receiver under test shall be tested with the specified transmission line and dipole antenna. A second set of
measurements shall also be made with the balanced line connection reversed at the receiver terminals or baluns.

10 Copyright © 1990 IEEE All Rights Reserved
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4.3.2

If the receiver is supplied with a built-in antenna, measurements shall also be made with this antenna connected to the
antenna terminal(s). If adjustments are provided for turning the built-in antenna, they shall be set at the position that
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produces maximum radiation. If it can be demonstrated that the disconnected dipole antenna and transmission line
mounted on the platform affect the field strength, they shall be removed for this test.

4.3.3

For measuring direct chassis radiation, the receiver shall be tested with the antenna terminal(s) terminated in a
noninductive resistor or resistors equal to the impedance for which the receiver is designed. The antenna and
transmission line shall be removed to ensure that they do not affect the field strength to be measured.

4.4 Method of Measurement

The receiver under test shall be checked over the frequency range to which it is intended to be tuned, i.e., from 30 MHz
to 1000 MHz. The number of test frequencies shall be adequate to ensure measurement of maximum emission levels
within this range.

In the case of automatic tuning receivers, such as scanning receivers, the desired signal may be fed to the receiver
under test by means of a radiated field in order to fix its local oscillator at a certain frequency to be measured. In this
measurement, precaution must be taken so as not to affect the measurement due to the existence of the signal.

The field-strength meter shall be tuned to the frequency of the spurious radiation being measured. The antenna shall be
aligned for horizontal polarization with its broadside to the receiver under test. The receiver and its dipole antenna
shall be rotated together about a vertical axis until maximum signal at the field-strength meter is obtained.

The antenna of the field-strength meter is now varied in elevation between 1 and 4 m above ground (for 3 or 10 m
separation) or between 2 and 6 m (for 30 m separation), holding its broadside to the receiver under test. The maximum
reading of the field strength observed is recorded as an emission of the receiver under test.

These tests are now repeated with the receiver antenna terminals reversed, as described in 4.3.1. These tests shall be

repeated with the field-strength meter antenna aligned for vertical polarization. Care should be taken that the lowest tip
of the dipole is kept 25 cm or more from the ground plane.
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