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Abstract — This paper presents experimental and numerical
results concerning Transmission Line Excited Chamhbe(TLEC).
This chamber is an alternative for electromagneticcompatibility
tests, notably radiated immunity. The E-field profie, frequency
response, SWR, and S parameters are addressed anohipared.
Besides application regarding performance assessntesf electro-
medical equipment, this chamber could also be ap@d as a way
to reload intra-body devices or to get biotelemetrynformation.

In this work, the main focus is to evaluate theETL
parameters that affect the chamber performancerder to
satisfy specified merit indexes.. A suitable TLE&fprmance
is associated to a high working volume, and E-fialéérage
values. In order to compare these results, a nealeapproach
has been implemented by applying Finite
Technique (FIT).

The TLEC is proposed as a test environment foctede
electronic and electro-medical devices, as anradtare for the
canonical chambers. The canonical chambers - Reragibn
Chambers (RC) and TEM Chambers - are generally feed
electromagnetic immunity testing. RCs using meatalni
paddles or frequency stirring provide a statistiéafield
uniformity in all the directions inside the work lume.
Nevertheless, the frequency operation of RCs iergely
proportional to the chamber dimensions, and it esgnts a
constraint for low frequencies tests. The Inteorsl
Standards recommend the RC configuration for imiguests
over 80 MHz frequencies [1].

The TEM Chambers present, at low frequencies,
deterministic E-field uniformity over a work areargpllel to
the septum, but not in all directions in the chanjBg

Recently, the TLEC concept has been proposed based
phase-shifting excitation of several transmissiamed [3].
After this, other works has been carried out forECL
performance evaluation through different approackesvell
as numerical modelling and optimization [4]-[5].

At this paper we present both experimental and migale
approaches. The TLEC configuration, here preselgdohsed
on two-wire excitation configuration, Fig. 1, witharallel
wires, z-axis oriented.

Another possibility is to use this chamber in a wayeload
a device installed inside a body or recover infdioma for
biotelemetry [6].

Section Il presents the experimental procedureth sétup
details. Section Il describes some numerical dspe
concerning the simulation parameters. Section Idshsome

INTRODUCTION

Integration

experimental and numerical results. A comparison is
addressed, and some comments are presented. Fmthe

remarks are made.

Fig. 1 - Sketch of two-wire TLEC configuration

A TLEC prototype was build which steel walls, dirsems
(0.6m, 0.6m, 1.2m), and two conductor set, given2bym
diameter conductors, parallel to z axis placed aditjpns
(x1=0.1m, y1=0.45m) and (x2=0.5m, y2=0.5m), resipebt.

Each transmission line was excited by a 5.0W siilaso
signal, and the resulting E-field was measured atous
points, for two different load conditions: 8D and open
circuit. Thus, the frequency response behavior taedspatial
E-field profile of the chamber can be obtained.

After, S parameters were measured by using a wetori
network analyser, at the same conditions.

a

EXPERIMENTAL PROCEDURES

The simulated E-field calculation was performed by
applying the FIT method [4], [7], [8]. Proposed bsés
methodology is based on the E-field values as etifum of the
position and frequency, and network S parameteoth Bata
are exported in ASCIl format and read by Maflafihe
analysis is based on graphical results allowing pamation
between experimental and simulated data.

SIMULATION PROCEDURES

RESULTS

Some results were obtained based on measuring=Tiedd
results, at frequency domain, at chamber centant 6i3m,
0.3m, 0.6m) were compared with the numerical sitinfa
ones, as show at Fig. 2 and Fig. 3. The values were
(parameterized by the maximum value of E-field farcke
curve. We can note that the curves shapes are tth@same.

On the other hand, a frequency shift at maximurss lgnan
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10%, can be realized (Fig. 3). It can be probablysed by the
PVC material placed inside the TLEC used to hokl ghobe o Chamber S11 Angle with 50 Ohm lozd
fixed at the pré-defined point that was not consdeat o s
simulations. B

E-field at 0.3, 0.3, 0L6) for LT1-5% excitation, load 50 Ohm
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Fig. 5 — Measured and simulated S11 Phase Diagrahf with 50Q load.
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Fig. 2 - E-field (dBV/m) for LT1 excitation. Mea®d and Simulated values
for 50Q load

E-field at (0.3, 0.3, 0.6) for LT1-5W excitation, open load
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Fig. 6 - Measured Smith Chart for LT1 with &0load.
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Fig. 4 - Measured and Simulated S11 (dB) for LTthv&0Q load.



