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Abstract Diplexer Overview

We present a novel miniaturized metamateri-

al-enabled diplexer, together with measure- Parameter RX passband TX passband

ment methodologies to characterize noncon- Peak amplitude -0.26 dB -0.32 dB

tiguous channels, within a wavequide struc- i i

ture. The studied diplexer efficiently separates Peak freque.ncy 18.53 GHz 23.01 GHz

receive (17.3 - 20.2 GHz) and transmit (27 - 31 1 dB bandwidth 3.83 GHz 4.47 GHz

GHz) Ka-band satellite communication channels Lower freq. bound 17.19 GHz 27.45 GHz

utilizing a design approach.that integrates lo- Upper freq. bound 21.02 GHz 31.92 GHz

cally resonant metamaterials (LRMs) and an o .

evanescent mode junction. This integration Typical insertion loss 0.64 dB 0.58 dB

allows for high rejection and low loss in an ultra- Rejection 68.48 dB 67.91 dB

smqllvolume, effectively showca.sing the capa- RX/TX isolation 66.34 dB 64.61 dB

bilities of the diplexer. We precisely measure _

the passband and stopband of both the receive Properties of the measured diplexer Port numbering scheme Fabricated diplexer prototype
and transmit channels and compare the results and nomenclature

with simulations.

Methods & Techniques

Three major measurement challenges were addressed: multi-port networks (measuring a three-port device in a two-port measure-

Metamaterial Filters

(a) Locally resonant metamaterials consist of ment setup), non-standard flanges (adapting proprietary waveguide dimensions to standardized values), and asymmetric networks
electrically small resonators placed with (different waveguide dimensions for different ports).
sub-A separations
(b) A standard waveguide with Z, k, f, is used De-Embedding & Unterminating Frequency Fusion Port Augmentation
as a host . . . . .
, . , , * To isolate the DUT, the contribution of the test » Using multiple waveguide stan- » Integrating a three-port device into
(c) Scat.terlnﬁ of |nrc]!?tent£||eld3|{1dtjr1ce?n Op- structure must be de-embedded [3] dards requires frequency fusion a two-port measurement setup re-
osin ase shift and lead to the forma- : : L
fion o% :E\)hybridization bandgap (HBG) in + The S-parameters of the test structure can be de- techniques quires proper termination
a waveguide below cutoff [1], [2] termined via a 2x-thru measurement [4] * The embedding structure must be » Appropriate  techniques include
, N T properly characterized for each em- impedance renormalization [5]
(d) Simplified structure as a 1D periodic array - R - oloyed waveguide and wave identification [6]
q . —— b — g -  Continuity of measurements indi- * The diplexer can be simplified by tak-
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