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INTERNATIONAL ELECTROTECHNICAL COMMISSION
_________

MEASURING METHOD FOR THE LEVEL OF INTERMODULATION
PRODUCTS GENERATED IN A GYROMAGNETIC DEVICE

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
organizations.

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 61843 has been prepared by IEC technical committee 51: Magnetic
components and ferrite materials.

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

FDIS Report on voting

51/440/FDIS 51/459/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.
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MEASURING METHOD FOR THE LEVEL OF INTERMODULATION
PRODUCTS GENERATED IN A GYROMAGNETIC DEVICE

1 Scope and object

This International Standard describes the measuring method for the level of intermodulation
products generated in a gyromagnetic device.

When two or more signals of different frequencies enter into a device and/or equipment having
non-linear characteristics (contact point, flexible waveguide, ferrite device, etc.), harmonics are
generated in that device and/or equipment. Moreover, differential or added frequencies occur in
the device due to mixing of harmonics or a harmonic and the fundamental frequency. These
resultant frequencies create noise causing interference.

In transmitter/receiver duplexing systems and radio relay systems, many frequencies are
allocated to a specified band so that combinations of transmitting frequencies and harmonics
may fall on the receiving band. This causes deterioration of communication quality due to
intermodulation.

Since the intermodulation interferences cannot be prevented by filtering, it is important to
evaluate the intermodulation products level of the device to be employed in such a system.

2 Principle of measurement

When a number of different frequencies, denoted by subscript i, exist, intermodulation
frequency (fout) is represented as follows:

fout = ± n1f1 ± n2f2 ± ... ± nifi

where n1, n2, ... , ni are integers.

Since, in many cases, third order intermodulation products are the most probable, the
measuring method for third order intermodulation will be described hereinafter.

Two signals of specified power levels and frequencies (f1 and f2) are combined utilizing a
power combiner.

The residual intermodulation product (2f1 – f2 or 2f2 – f1) of the measuring system by connecting
the combined signal directly to receiver should be less than –90 dBm.Then the intermodulation
product of device under test is determined by connecting the device between the signal source
and receiver.

3 Measuring arrangement

The measuring arrangement is shown in figure 1.

It comprises two generators with specified power levels and frequencies, a power combiner, a
low-pass filter, band-pass filters, a receiver and other components.
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Use of components with low insertion loss, lowest possible intermodulation product and
adequate power handling capability is recommended.

Requirements for the individual components are as follows:

3.1 Generators (1 and 2)

It is required that power levels at port A and frequencies are specified to simulate practical
conditions causing intermodulation products. The recommended conditions are shown on table 1.

Table 1 – Recommended conditions for generators

Application Frequency band Power Separation of frequency

Land mobile system 400 MHz, 800 MHz
1,5 GHz

1 W to 40 W 4 MHz to 130 MHz

Microwave relay system 4, 5, 6, 11, 15,
20 GHz

1 W to 4 W 160 MHz

Satellite broadcast and
communication system

4, 6, 12, 14, 20,
30 GHz

30 W to 300 W 160 MHz

3.2 Directional couplers

3.2.1 Directional couplers (1, 2 and 3)

These couplers are used to provide partial power from the generator to the frequency meter
and the power meter for monitoring.

3.2.2 Directional coupler (4)

This coupler is used to reduce the power entering the receiver and to suppress the influence of
fundamental signal reflection from the band-pass filter 3.

3.3 Frequency meters (1 and 2)

These frequency meters are used to monitor the frequencies of the generators.

A resonant cavity type wave meter or digital frequency counter is recommended.

3.4 Power meters

3.4.1 Power meters (1 and 2)

These power meters are used to monitor the power levels of the generators.

3.4.2 Power meter (3)

This power meter is used to set the output level at port A.

3.5 Band-pass filters

3.5.1 Band-pass filters (1 and 2)

These filters are used to eliminate unwanted spectra of the fundamental signals. Attenuation of
40 dB or more is required in the out of band range.
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