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SUMMARY

In this study, a TEM horn antenna for measuring EM waves
of an 1mpulse form and for assessing the performance of EMC
chamber 1s designed and manufactured. A principle of TEM
modes generation and the miniaturizing technique for a TEM
horn are analyzed and the characteristics of this antenna are
experimentally investigated.

TEM horn antennas are used for EMC, UWB communication
and GPR systems. Although there are a number of antennas
that have been used in such systems, there is a little published
papers or documents for the TEM horn antennas.

A novel design method for a TEM horn antenna is proposed
on the basis of parallel plate waveguide theory. The proposed
TEM horn antenna has an exponentially tapered structure to
increase matching bandwidth. The measured result shows that
the TEM horn antenna has the frequency band of 100 MHz to
1000 MHz for VSWR less than 2.0. The measured data agree
well with calculated results. It 1s anticipated that the
manufactured antenna is applicable to GPR, UWB systems as
well as EMC measurement systems.

The calibration methods for an antenna and the measurement
methods for the antenna factor are investigated. The antenna
factor 1s a characteristic parameter of EMC antennas. The
antenna calibration methods are classified into standard antenna
methods, standard field methods, standard site methods and

reference antenna methods.



The antenna factor for the manufactured TEM horn is
measured using the reference antenna methods. The measured
result shows the TEM horn antenna has a good performance as
an EMC antenna.

The NIST ultrawideband measurement system and its signal
processing technique are analyzed. It is anticipated that this

ultrawideband system makes it more easy to assess the

performance of EMC chamber.
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vZio =
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-
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frea. MHz) | V(mV ) | vilmv ) | K(dB/m) | K(aB/m)
30 2.976 2.75 182 17.856
50 492 15.466 7.9 2.874
80 111.296 90.718 7 6.112
100 87.799 96.105 9.8 10.193
150 54 46.498 10.7 10.05
200 50.7 34.486 8.3 6.626
250 81.701 75.007 12.2 11.652
300 66.498 72.738 13.1 13.49
350 8.4 21.822 143 18446
400 36.795 28.305 16.2 15.18
450 36.797 16.472 17 13.509
500 12.6 30.795 18 21.881
550 8.4 2.72 199 15.003
600 21,596 17338 19.8 18.846
650 9.6 21.054 20.3 23711
700 9.6 10.4 21.9 22.247
750 9.6 10.1 21.3 2152
800 9.6 9.07 22.6 22.353
850 7.51 6.65 23.2 22,67
900 2.398 2.746 22.9 23.488
950 2.4 1.227 245 21.586
1000 5.1 3158 25.3 23218
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