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INTERNATIONAL ELECTROTECHNICAL COMMISSION

METHODS OF MEASUREMENT FOR WAVEGUIDES -

Part 8: Waveguide power holding capability

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. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 1580-8 has been prepared by subcommittee 46B: Waveguides
and their accessories, of IEC technical committee 46: Cables, wires, waveguides, r.f.
connectors, and accessories for communication and signalling.

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

FDIS Report on voting  

46B/209/FDIS 46B/216/R V D

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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METHODS OF MEASUREMENT FOR WAVEGUIDES -

Part 8: Waveguide power holding capability

1 Scope

This part of IEC 1580 describes the measurement of the power holding of a waveguide by
the use of a multiplying loop. In this case, the input power required is much less (-10 dB to
–12 dB) than when the WUT is directly connected to a high power source.

2 Test equipment

The test set-up shown in figure 1 includes:

a) water load;

b) variable coupler;

c) monitoring couplers (PE, PS, PR);

d) phase shifter;

e) attenuators;

f) slide screw tuner.

3 Principle of operation

A portion of the input power (P0) from the source is coupled into the loop via the variable
coupler. By adjusting the phase shifter to give a resonance length of loop, the power
circulating in the loop (P) can be maximized. At resonance, depending upon loop
attenuation, P can be much greater than Po. The gain in the loop is given by:

where

A is the attenuation in the loop, in dB;

C is the input coupling factor.

The curves of figure 2 give loop gain variation as a function of loop attenuation and coupling
factor.
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Loop power is measured via coupler PS, and reverse power via PR. A slide screw tuner may
be included in the loop to minimise the reflected wave. It is important to minimize loop loss
in order to maximize loop power.

4 Procedure

By adjusting the phase length in the loop, circulating energy combines in phase with coupled
energy from the source to give a cumulative effect. Power builds up in the loop until limited
by the factors discussed in clause 3.

Power in the WUT is then measured via coupler PS. If required the temperature attained by
the WUT can be measured.

NOTE - The water load should be capable of handling the full input power Po when the loop is off resonance, or
when power breakdown occurs in the loop.

5 Reference document

[1]	 K. Tomiyasu: Attenuation in resonant ring circuit, IRE Trans MTT8, pp 253-254.
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	 Charge
LoadGénérateur RF

RF generator

Fréquencemètre
Frequency meter

Puissance
d'entrée
Input power

Adaptateur d'impédance
Impedance matching
transformer
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Coupleur
Coupler

Puissance réfléchie
Reflected power

IEC 423/96

Figure 1 - Boucle résonante
Multiplying loop
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