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Design of a terahertz ultra—wideband duplexer based on the
ridge waveguide structure
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Abstract: In radio astronomy field, the development of terahertz superconducting coherent receivers
with ultra—wideband performance is required to achieve the simultaneous observation of multi-spectral
lines in much wider frequency band. In response to the application requirements of the next—generation
terahertz ultra—wideband receivers, an ultra—wideband ridge waveguide duplexer with a frequency band
covering 180-420 GHz (the fractional bandwidth up to 87%) is developed. The main contents include the
design and conversion of broadband ridge waveguide filters in 180-300 GHz and 320-420 GHz band, as
well as the optimization of terahertz multi-stage coupled ridge waveguide duplexer. The simulation results
show that this structure can be in duplex operation in the 180-300 GHz and 320-420 GHz bands with an
overall return loss better than 15 dB and the isolation more than 20 dB.
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Fig.1 (a) geometric construction of the ridged resonator; (b) configuration of the proposed 180-300 GHz wideband ridged waveguide filter;
(c) top view photomicrograph of the etched ridged waveguide filter structure
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Fig.2 Simulated and measured relative transmission response width(a)/mm
for 180-300 GHz wideband ridged waveguide filter Fig.3 Resonance frequency of the ridged resonator versus a
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Fig.4 (a) 320-420 GHz ridged waveguide filter structures;

(b) responses including Filter-1 and Filter-2
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Fig.5 Equivalent circuit diagram of this duplexer
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Fig.6 (a) Structure diagram of terahertz ridge waveguide diplexer; (b) Full wave simulation response of ridged waveguide diplexer
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Tablel Performance comparison of different terahertz waveguide multiplexers

Ref. fo/GHz FBW/(%) IL/dB RL/dB technology comments
[5] 320/439 30.6/26.2 2/1.5 15/15 CNC —
[6] 94.4/95/95.5 0.5/0.4/0.5 1.5/1.5/1.5 15/15/15 CNC Triplexer
[71 265/300 7.5/6.7 7.6/8 10/13.4 SU-8 —
[8] 132/145 3/5.1 1.2/0.8 20/18 DRIE —
[9] 417.3/442.3/467.3 5/5.6/5.3 1.7/2.3/2.6 15/15/15 CNC Multiplexer
this work 240/370 51/27.2 12 15/15 — simulated performance

fo:center frequency of each passband; FBW: relative bandwidth of each passband; IL:insertion loss of each passband; RL: return loss of each passband
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