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NRD Guide Stepped-Impedance Duplexer in Millimeter Wave Band
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Abstract

In this paper, we have designed the duplexer using non-radiative dielectric(NRD) guide in millimeter wave band.
The designed duplexer is composed of two stepped-impedance filters and T-junction. Stepped-impedance filters are
designed with an equivalent circuit model of evanescent waveguide and the T-junction is optimized to minimize retumn
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loss of -20 dB or more. The characteristics of duplexer show good agreements with the expected results.
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Fig. 1. Equivalent circuit of bandpass filter with im-
pedance inverter,
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Fig. 2. Inverter circuit.
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Fig. 3. T-equivalent circuit of an evanescent waveguide.
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Fig. 6. S-parameters of T-junction.
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Fig. 7. Structure of an NRD duplexer.
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Table 1. Size of two NRD filters(a=348 mm, 5=3.1 mm).

R
Center T, Center y
Frequen 38.275 Frequenc 39.275

Ll =l (mm)| 157

{1n=z,5 (mm)| 3.8
(173:17'4 (mm)) 485

dp=dp (mm) 570

\4n (mm)| 588

lR1= lm (n’l.m) 255

! = I g5 (mm) 5.96
! g5~ 1 gy (mm) 7.09
derdps (mm) 3.66

d}Q: dR4 (m-m) 3.61

1

dg (mm) 3.61

# 2. 3339 T-junction?] 3|
Table 2. Size of an optimized T-junction.

Parameter Size (mm)
Height of dielectric 348

Width of dielectric 3.10

Length of main-arm 3.89

Length of sub-arm 3.01

Width of metal patch 0.77
I

Height of metal patch 0.91
Lzhickness of metal patch 0.54
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Table 3. Simulated and measured results of the duplexer.

Tx Rx
Spec. Simulated Measured Spec. Simulated Measured
IL (dB) -0.01 -0.17 -1.75 -0.01 -0.3 -2.35
RL (dB) < -20 < -14.9 -134 < -20 -12.18 -12.6
g;':zmy G| B 38.290 38270 39275 39380 39390
Bandwidth (%) 1.18 0.83 0.82 1.15 1.14 1.08
Isolation (dB) > 40 81 45 > 40 ) 40
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Fig. 8. Photo of an NRD duplexer.
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