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MEMS rectangular waveguide filter at 140 GHz
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Abstract: The D-band MEMS rectangular waveguide iris filter was designed and fabricated. The effects of thicknesses of
both metalized layer and iris, and their roughness on the performances of the filter were investigated. The prototypes
were fabricated using DRIE method. Several techniques including deep etching, electroplating and bonding were em-
ployed for the fabrication of the filter. The MEMS waveguide iris filter with a central frequency of (140 +3) GHz, in-
sert loss 0.4-0.7dB, and isolation larger than 18dB has been accomplished for the first time. The test results were in a-

DOI:10.3724/SP. J. 1010. 2013. 00165

greement with the simulations.
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Fig. 1 Inductive irises in a rectangular waveguide (a)
cross section view of the inductive iris, and(b) an equiva-
lent circuit
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Fig. 2 Simulation results of the 140 GHz bandpass filter
metalized by a 6 pm-thick gold layer with surface roughness
0.5 pm RMS
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Fig. 3  Effects of the electroplated layer thickness and
roughness on the filter insertion loss
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Fig. 4 Effects of the electroplated layer thickness on the fil-
ter Q factor
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Fig. 5 Effects of iris thickness on the S parameters ( Sup-
posing the lengths of resonate cavities are unaltered in HF-
SS simulations )
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Fig.6 MEMS fabrication processes of the waveguide filter
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Fig.8 A photograph of the test fixture for the filter

5 #Hig

FETE B v R B A E BN RS & SR R
HY R BT R B2 LA B R R TR BE R A . R
JRIRBEROR, RN, 3 KB — R, A
AR HURE BERR , 3 A SR FEBUR s (H MRS B2 /N T
PRHZRBE (210 nm) B, 387 A 78 32 80/ B8 7 i R
FEMR , i SE /N, Bl A FE A BT . R A
MEMS ZZIhEA (DRIE) B AN T # T 140 GHz
FEIE B IR RS . XSS R B R , JRH 4% B4R Afi#E



2 A D4G 4 1 140GHz MEMS %78 3 S0 0 2% 169

BO URIEAREL (a) WERGSHY, (b) Bk
Fig. 9 Photographs of the filter prototypes (a) inner
structure, (b) packaged filters
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