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RKR9 - A Directional Coupler Measurement System

THE USE OF THE
DirecTioNAL COUPLER
MEASUREMENT SYSTEM

A directional coupler serves as a
useful diagnostic tool to measure the
amount of forward and backward
propagating power in a monomode
waveguide. The directional coupler
provides the operator of a microwave
installation with helpful insigth into his
system and enables him to better
understand the process he is per-
forming. He also can detect trapped
resonances and hence a possible
too high VSWR that if not observed
carefully may jeopardize his instal-
lation.

In microwave processing installa-
tions generally consisting of a

a high power voltage supply

a microwave generator

a isolator

o tuner

a applicator

(figure 1) the directional coupler is
often installed either

a between the generator and the
tuner or

a between the tuner and the
applicator (which is the case in

fig 1)
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In the first case it is used to mea-
sure the amount of backward re-
flected power which helps the opera-
tor to find the optimum position of the
tuner stubs. However after tuning of
the system the directional coupler
can not give any information about
the behaviour of the applicator. Also
in the meantime there are isolators
available that have diode detectors
at different ports allowing an inde-
pendent measurement of the forward
and backward propagating power at
this position.

More useful is a location of the di-
rectional coupler between the tuner
and the applicator. The tuning can
be performed by evaluating of the
signal of the mentioned diode detec-
tors either at the isolator or by ob-
serving both the forward and back-
ward signal of the directional coupler.
The better the system is tuned the
higher is the signal from the direc-
tional coupler. This however leads to
a rough tuning only.

The most useful application of the
directional coupler starts as soon as
the system finally is tuned. This is
because for a tuned system the ap-
plicator and the feed waveguide sec-
tion between applicator and tuner
can be considered as a resonator.
The lower the absorption of the good
in the applicator is the higher is the
quality factor of this resonator and
the higher is the field strength de-
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tected by the directional coupler.
Hence any change of absorption
behaviour of the good during the pro-
cess can be observed.

PriNcIPLE oF OPERATION

The axial dependence of the field
amplitude of the superposition of the
forward and backward propagating
power can be written as:

f(2) = £ [k + ae k)

which means we have three un-
knowns

o the amplitude E, of the forward
propagating signal

o the amplitude aE of the back-
ward propagating signal

o the relative phase between these
signals

For that reason at least three
simultaneos measurements have to
be made at three different positions.
These measurements are perfomed
by means of coaxial antennas and
diodes.

However there are imperfections of
the measurement due to
a the diode characteristic

Q noise
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Fig. 1: A Typical Microwave installation
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RKR9 - A Directional Coupler Measurement System

a power of the magnetron gener-
ated in higher harmonics that are
detected as well and that perturb
the measurements.

For that reason the power is mea-
sured at four different locations. By
means of an in-house developed
algorithmus not only the power
propagating on both directions is
determined but also the precision of
the measurement can be detected.

DESCRIPTION OF THE SETUP

Figure 2 shows the directional cou-
pler for a standard R-9 waveguide.

Four antennas are located along the
waveguide at a distance of a fourth
of the waveguide wavelength. The
diodes attached to the antennas con-
vert the measured signal into a volt-
age signal that is amplified in a box.
The amplified signal is evaluated by
means of a Pentium PC that is
equipped with a A/D card. The total
system is shown in figure 2. The sys-
tem provides either digital informa-
tion, analog signals or a utility for pro-
cess control. Figure 3 shows a
screenshot of the RKR9 measure-
ment software.

Fig.2: The RKR9 Directional Coupler Measurement System
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Fig. 3: Screenshot of the RKR9 Measurement Software

How 10 conTACT RM

For further informations please con-
tact:

Reinhold Miihleisen GmbH
Carl-Zeiss-Stral3e 7
D-70839 Gerlingen
Germany

Phone:

+49 7156 9202 0
Fax:

+49 7156 49126

eMail :
info@muehleisen.de
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