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Waveguide Operating at 60 GHz band
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In recent years, wireless communication with high speed and huge capacity of data transmission at 60 GHz
band is focused. Kiosk downloading which is a short-range wireless communication is one of 60 GHz applications.
Requirements for millimeter-wave devices such as antenna are low loss and broadband operation whose band-
width is from 7 to 9 GHz. In short-range wireless communication applications, omni-directional radiation or large
beam coverage is also required. In this paper, design and evaluation of a dipole antenna fed by rectangular wave-
guide at 60 GHz band are reported. The antenna is fabricated on liquid crystal polymer (LCP) substrate. The pro-
posed antenna has broadband operation and large beam radiation so that it is suitable for the short-range wireless
communication at 60-GHz band.
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Fig. 1. Configuration of waveguide to microstrip-line
transition.
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Fig. 2. Fabricated waveguide to microstrip-line
transition.
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Fig. 3. Frequency characteristics of waveguide to
microstrip-line transition.
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Fig. 5. Waveguide-fed dipole antenna.
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Fig. 6. Simulated and measured input characteristics of
fabricated antenna.
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Fig. 7. Simulated and measured radiation pattern of
fabricated antenna at 60 GHz.

O — MM whooN®O o

—— yz-plane (Sim.)

—— zx-plane (Sim.)

Maximum Gain (dBi)

---- yz-plane (Meas.)
---- zx-plane (Meas.)

55 56 57 58 59 60 61 62 63 64 65
Frequency (GHz)
K8 WIEWREMY A K-V T ¥ FFORKFIED W
Bt
Fig. 8. Simulated and measured frequency
characteristics of maximum gain.




LCP HAit% V7260 GHz i 383%

57-65 GHzIZB W TR KA BB &4 4 dBILLERSS
NTHY, GHEEEHREE BT TGP/ LN
TWbH I EPMERTES.

4. 3 U

REETIE 60 GHz R 12 3BT 5 5 I HE ksl 3 1) 1 o
B ERBR YA R—VT v 7 F ORFFFMIZOVTHR
MLl FAR—NVT YT FR TV TFFET. ERK
Ny Zrva—b7ay 7 X0BREINTEY, 575-
67 GHz D B WA c b 720 | S, | <-10 dBTHE %
L, 60 GHzH &kE HN—FT B L 2MALL 7o,
B OWEZ T, KR =2 SN TS
L HIZ 57-65 GHzIZBW IR AMEA BB O 4 dBi
UEER2Ze%2MRA L. ATV FFEEERERD
T e AR A | R B E ST RE T .

57

AR A R—NT T

Z2 £ X ®

A. Artemenko, et. al.: “Design of Wideband Waveguide
to Microstrip Transition for 60 GHz Frequency Band,”
41th European Microwave Conf., pp. 838-841, Manches-
ter, UK., Oct. 2011.

R. Hosono, et. al. : “A Broadband Waveguide to Mi-
crostrip-line Transition on Multi-layered LCP Sub-
strate,” Proc. IEEE Antennas and Propagat. & USNC/
URSI National Radio Science Meeting, 2015, pp. 1400-
1401, Vancouver, Canada, July 2015.

C. Baolin, et. al. : “A W-Band Low-loss and Wideband
LTCC Transition from Waveguide to Microstrip,” IEEE
Microwave and Wireless Comp. Lett., vol. 23, no. 11, pp.
572-574, Nov. 2013.

A. M. Mangan, et. al. : “De-embedding Transmission Line
Measurements for Accurate Modeling of IC Designs,”
IEEE Trans. on Electron Devices, vol. 53, no. 2, pp. 235-
241, Feb. 2006.



