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Design Equations for Broad-Band
Planar Aperture Coupler

K. Rambabu and A. T. Kalghatgi

Abstract—In this letter we present design equations for cou-
pling and directivity of a stripline-to-microstrip line coupler with
apertures in their common ground plane. The concept of broad-
banding using multiple aperture and supporting experimental
results are presented.

Index Terms—Aperture coupler, multilayer coupling.

I. INTRODUCTION

PLANAR couplers are best suited for applications like
integrated antennas, synthesizers, and feedforward cor-

rection techniques. Usage of planar couplers are limited by
the requirement of multiple quarterwave sections for achiev-
ing broad-band performance and their low power-handling
capabilities. Stripline-to-microstrip planar aperture couplers
with a single aperture in their common ground plane [1] can
handle large powers due to their novel construction: Most
of the input power will be in the stripline media, and only
the coupled power will be handled by microstrip media. This
kind of power distribution is not possible in microstripline
proximity couplers because both the main line and coupled
line are in the microstrip medium. But it is still limited by
its narrow bandwidth and the maximum coupling that can be
achieved. The proposed multiaperture stripline-to-microstrip
planar coupler overcomes the above limitations.

II. DESIGN EQUATIONS

The geometry of the proposed multiple aperture coupler is
shown in Fig. 1. Equation (7) for coupling [1] is applicable
to the configuration in which thickness of the microstrip
substrate is one-fourth that of stripline substrate and charac-
teristic impedance of the microstripline is 50 With some
modifications to the coupling equation [1] the generalized
equations for forward coupling and backward coupling
for a multiple aperture coupler are given by

(1)
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Fig. 1. Stripline-to-microstripline aperture coupler.

(2)

(3)

where

width of the stripline;
width of the microstripline;
dielectric constant of stripline;

dielectric constant of microstripline;
effective dielectric constant of microstripline
substrate;
characteristic impedance of the microstripline;
phase constants in microstrip and stripline medi-
ums;
Distance between centre ofth aperture to the
centre of th aperture;
;

number of apertures;
electric and magnetic polarizabilities of the
aperture [2], [3], respectively.
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III. RESULTS

Generally, for a given structure coupling can be increased
to a certain extent by increasing the aperture dimension. Any
further increase in coupling would require a change inand

Experiments have been performed on substrate with
mm, and mm. Fig. 2(a)

and (b) shows the theoretical and measured performance of
a single-circular-aperture coupler and six-aperture couplers,
respectively.

The accuracy of the equation proposed can be seen from
the results of a single-aperture coupler shown in Fig. 2(a).
The deviation in the results beyond 2.5 GHz can be attributed
to the saturation of the coupling. In Fig. 2(b) in the lower side
of the band a difference of 0.9–1.5 dB is observed between
theoretical and experimental results which can be attributed to
inaccuracies in fabrications and assembly.

IV. CONCLUSIONS

Generalized design equations for a multiple aperture coupler
are presented. Designed and tested is a six-aperture planar
coupler which shows a significant improvement in bandwidth
over a single-aperture coupler.
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Fig. 2. (a) Single-aperture coupler. (b) Six-aperture coupler.
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