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Antenna in IC Package Using Bonding Wire for Millimeter-Wave Proximity High-Speed
Wireless Communication

IR HfEF BA

B TSUTSUMI Yukako EHASHIMOTO Koh

FEATURE ARTICLES

FR ®E
H KASAMI Hideo

AV—=KTARETLY FOBRICHND, KBEDTIOANAV TV ERIWEMPEMLTVS, I-Y—DFEICTY
SNAV TV ERBETEHREZXT D1 427 1—AELT, JUREHEHSRERBERMIPFINTNS, BERICE
JAMLZRASHBHCMOS (HAERERRLEFEHR) 7O0LAZRAVEERICE, BEIAMIBETEZS7 Y TTOER
B, IVRBEBRBEERSEEIATRELRS.

23, JUREEMEERERBERIIC, RT127714v&mRV=BGA (Ball Grid Array) /Ny r—YRB7 77
KiemELl. CMOSTOtRZRWVEICENY =D 0 TRRETIETT V72 ERTES/H, EIAMDIVIE
BRBERETES,

Opportunities to handle large volumes of digital contents have recently been increasing due to the wide dissemination of smartphones and tablets.
As a user-friendly interface for exchanging such data between digital devices, a high-speed wireless communication system including a millimeter-
wave (MMW) proximity high-speed wireless communication system has become essential. Both a complementary metal-oxide semiconductor (CMOS)
technology to realize low-cost MMW transceiver integrated circuits (ICs) in the high-volume manufacturing phase and a technology to produce low-

cost antennas are key technologies that hold the key to the expansion of MMW wireless communication systems.
Toshiba has developed a technology to incorporate an antenna in an IC package using bonding wire for MMW proximity high-speed wireless
communication systems. This technology provides a low-cost MMW transceiver solution because the antenna can be manufactured in the process of

fabricating standard ball grid array (BGA) packages.
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High-speed data transfer application using MMW wireless communication
system
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QOutline of bonding wire antenna in BGA package
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Simulation model of antenna in BGA package on printed circuit board (PCB)
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Results of simulation of current density distribution in metal pattern of 4th
layer of PCBs with and without cut region
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Operation of 1/4-wavelength open stub
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Results of simulation of current density distribution in metal patterns of
PCBs with and without concave region and vias
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Prototype antenna in BGA package
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Antenna gain patterns (copolarization)
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Results of simulation of antenna gain patterns (copolarization) of PCBs
without cut and concave regions and vias
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