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Abstract

The broadwall coaxial-microstrip
launcher has been studied from the point
of view of modelling the reactance seen
at the coaxial port. It turns out that,
for the purpose of writing the input
reactance, the feeding probe can be
treated as a thin cylindrical antennsa
situated in an homogeneocus infinite
space,

Summary of the Paper

The use of coaxial probes to feed
microstrips ahd striplines is quite wellw
established, The most commonly employed
techniques consists in launching the
electromagnetic energy from the edge of
the line (called 'end launcher! ), There,
however, are situations in which it
becomes convenient to launch into the
microstrip/stripline through the ground
plane rather than from the edge, Such a
configuration, called a broadwall laun-
cher, is shown, in its microstrip form,
in Fig. 1. In this configuration, the
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Fig., 1: Broadwall coaxial-microstrip
launcher,
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coaxial line is mounted on the ground
plane and the central conductor of the
coaxial line penetrates the substrate
through a cylindrical hole to feed the
strip,

The broadwall launcher is parti-
cularly useful when small ground plane
spacings are involved. Although some
discussion on this kind of launchers is-
available in literature [1], directly
usable results regarding the analysis/

synthesis of such launchers seem to be
génerally unreported. The intent of the
present paper 1is to report an investi-

gation on the input reactance seen by the
coaxial line in such a launcher, The
equivalence established herein will help
in quantitative modelling of such laun-
chers,

The basic idea used in the investi-
gation is quite simple. Ve let the free-
end of the coaxial line be terminated
into a movable short-circuit, as shown
in Fig. 2. The transmission coefficient
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Fig. 2: Proposed resonant structure,
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Sio between the microstrip ports will
then exihibit a sharp minimum in its
variation with the position of the
movable short, as shown qualitatively in
Fig, 3%, In fact, an accurate closed =
form expression for Syp can easily be
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Fig. 3: Variation of transmission-
coefficient with the position
of the movable short.

derived by first converting the resonant
structure of Fig. 2 into an equivalent
planar waveguide configuration ( for
details on planar waveguide equivalence

configuration along lines identical to
those followed in Ez]. The condition
for minimum transmission between the
microstrip ports, or the resonance condi=-
tion, can then easily be derived and the
equivalent circuit at resonance be shown

to be as given in Fig. 5. Subsequent
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Fig. 5: Near-resonance equivalent
circuit.

experimental verification of this reso-
nance condition (see Tables I and I1I)
reveals that the prove characteristic
impedance Zo should be chosen to be

given by
_ 120 h
Zop = TTE £77 [1n 5 - 1]

of a microstrip, see [3]) as Shown in ;2 order to get the best possible agree-
N : s nt between theoretical and experimental
Fig. 4, and then by analysing this values of the resonant length,
y
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Fig., 4: Planar waveguide equivalence of the proposed structure.

*Such a behavior was first reported by
the authors [2] in case of similar confi-
gurations using rectangular waveguide.

A close look at the equivalent
circuit shown in Fig. 5 shows that the
reacttance of the feeding probe has been
modelled by an expression similar to the
one used for writing the input reactance
of a thin-wire gantenna situated in an
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unbounded space. Also, the expression
for Zop (eqes (1)) tallies with the well-
known expreéssion for the characteristic
impedance of a thin-wire antenna, of
length h and of radius rp, radiating into
an homogeneous unbounded dielectric =
field space. Thus we establish that,for
the purpose of writing its input react-
ance, the feeding probe can be accu-
rately modelled if we let it be equive-
lenced to a thin cylindrical antenna
situated in an infinite homogeneous space
with dielectric constantzere(f).

Table I: Comparison between theoretical
and experimental values of re-
sonant length (rE=O.4l mm,
Zom=50 ohms, p=2.55, h=3.175mm,
Z,=55 ohms ).
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Table II: Comparison between theorctical

and expoerimental values  of
resonant length (rp = C.755 mm,
Zom = 40 ohms, = 2,55,
he3.175 ma, Z_ = 55 ohms).

Frequency Resonant length in mm Frequency tlesonant length in mm

in GHz Theoretical Experimental in CHz. Theoretical Experimental
2,00 67.87 68.58 2,00 71,95 69,82
2.25 59.57 60.40 2.25 63,61 62,39
2.50 52.94 54,10 2.%0 56,94 55,34
2.75 47,52 46,74 2,75 £1.48 48,40
3.00 43.02 42,70 3.00 46,92 43,81
3.25 39.21 38,90 3.2 43.C7 39.74
3.50 35,96 34.98 3.20 39.76 37,72
3.75 33.78 31.78 3.75 36,8 34.04
4,00 30.69 30.13 4,00 34.323 30.60
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