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Narrow-Band and Low-Loss Bandpass Filter for Quasi Millimeter-wave 5G Application

Y. Uemichi, S. Tsuchiya, X. Han, O. Nukaga, S. Amakawa, and N. Guan
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A 28-GHz bandpass filter (BPF) with a 2-GHz bandwidth (7% fractional bandwidth) built of silica-based post-wall
waveguide (PWW) is presented for 5G-applications. The filter is composed of 5 cylindrical resonators. The dielectric
loss-tangent of the substrate is as low as 0.00036 at 44 GHz. The dimensions of the BPF is 11X10 mm® The insertion
loss of the BPF, not including I/0 interfaces for probing measurement, is less than 0.8 dB. Design of 1/0 interfaces for
the BPF is also presented.
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Fig. 1. I/0 interface for PWW.
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Fig. 2. Proposed 1/0 interface by a bundle of 5 blind-vias.
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Fig. 5. Cross-sectional side view of the fabricated blind-

vias based I/0 interfaces.
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Fig. 6. Test structure of PWW.
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Fig. 7. Fabricated test structures of PWW.
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based 1/0 interfaces.

. —— L=6mm
4 —— L =18mm

20 22 24 26 28 30 32 34
Frequency (GHz)
X9 EkHE 6 mm& 18 mmOPWWEEM+ > 7 Lo
| S21 | Al s A
Fig. 9. Measured |S21 | of 6 mm- and 18 mm-PWW with

blind-vias based I/0 interfaces.
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Fig. 10. Proposed geometry of bandpass filter.
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Fig. 11. Fabricated bandpass filter.

X 11

16

7

W 551345

LEV, Z20720H%ICEHIRGOT A X2 HiE L 2idh
X% 6% < 5 v ) REFEARETLO 7 1 )V & 1IN
RARETRED D B A%, B HAEIIRER O I AL —
RV EE S, AV —F— )b & HER A B o Rk
AT A LTI OMBEBRLEY. k) 71
WV E RS B & 4 OFHERIREG O P2 1ZIZE UiE (R
2mm) ZERETDH I ENUREE T o7z, 11 TBfEL
7274 VI OER (FHEK) Ths 1 HFHE 5 FHO
IR & THRNAEIC AR IIEED R T O T2
EDOID. TANYEEDOY A4 XE 11 X 10 mm*Tdh
L. 12 1CHIE L7z 9 ORI 7V DS A — %
OBERERE GREMR) Ly Ial—va VR FaEm)
2RT. Y3al—3arEFNVER 10 ITRLZDDT
Hy, AMOEEZETRVERTH L. IR LTH
ERRIARNIEEZEATEY, Widossy) 1 EFH
&5 HHOHEIRIICE THRWMEICRESINS. 1
LD L THEREREE Y I 2L —Y 3 VERIZITIZES
W—HLTBY, REMOESVEEHEEZ RS & &b I2H
L7 ABIEEOFE AR L TV 5. @laiisic B
LI AIRKIE 13 ~ 16 dBEIEHICEWETH D, AT
HEEOEEE 04 dB/EEIET L &7 4 VY ORBEN %
WAL 05 ~ 08 dBL ML=l %2 5. $HAIR
25K E RBOMAGFQO MR X v R A b EEFIH IR
DX 805 ~ 1290 L HFED 5 EHTE 2.

—— Measurement }
Simulation

apL1sl

Frequency (GHz)

K12 wWHEE7 1 VY ORERERE Y I 2 V- 3 ViFE

Fig. 12. Measured and simulated results of bandpass filter.
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