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A compact 47 GHz Band 2x16¢ch CMOS Phased
Array Transceiver Chip with Bi-directional IF Phase
Shifter and IQ Mixer

Jun Kobayashi®!, Toshihiro Shimura™, Yohei Yagishita®, Masato Nishimori®, Yoji Ohashi®,

Yoichi Kawano®, Toshihide Suzuki®,
“Fujitsu Limited, Japan
'kobayashi_r.junifujitsu.com, *t.shimurai@ fujitsu.com

Abstract — This paper presents a 4 x4 vertical and
horizontal polarized compact 47GHz fully integrated CMOS
transceiver with bi-directional IF phase shifter, 1Q) mixer and
Antenna in Package (AiP) technology. The proposed bi-
directional IF phase shifter and 1Q) mixer realized less than 1.0
phase resolution with rms phase error of 0.447 and rms
amplitude error of 0.063 dB. and the output third-order intercept
point above +1.0 dBm with TX conversion gain more than 16.5
dB in the RF frequency ranges from 46-49 GHz. TX EVM of a
transceiver chip under 5G NR modulation (100 MHz BW, 256-

space. Achieving sufficient directivity and boresight gain, a
minimum of § X § antenna array composed of at least four 4 x
4 subarrays is required. Typically, a 2D planar antenna is
designed to keep a periodic antenna element spacing within
0.54; ( Ag is free space wavelength) to avoid the scanning
range limitation due to grating lobes. Arranging a 2D planar
antenna and Beam Forming Integrated Circuit (BFIC) chips at
uniform spacing of within 0.54; on a PCB is extremely
difficult due to mechanical, electrical, and thermal limitations.
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1 | Dual-Band: 2T2R Total output power Conducted power : 400W

1 Total output power Up to 640W
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AT&T to accelerate Open RAN
in the US

AT&T (December 4, 2023)
“AT&T expects to have fully integrated open RAN sites in coordination with Ericsson
and Fujitsu, starting in 2024"

https://about.att.com/story/2023/commercial-scale-open-radio-access-network.html

Deutsche Telekom begin deployment of multi-
vendor Open RAN network in Germany

Deutsche Telekom (February 27, 2023)
“First commercial deployment of Open RAN with multiple partners”

https://www.telekom.com/en/media/media-information/archive/first-commercial-open-ran-in-2023-
1027618

Fujitsu 5G Open RAN RU
for DISH Network

DISH Network Corporation (June 30, 2020)
“DISH advances O-RAN network, Selects Fujitsu for 5G radio units and Altiostar for
virtualized RAN software solution”

https://about.dish.com/2020-06-30-DISH-advances-O-RAN-network-Selects-Fujitsu-for-5G-radio-units-and-

Altiostar-for-virtualized-RAN-software-solution
Q )
|
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