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28 GHz Beamforming Antenna System

Keisuke Sato and Susumu Miura
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AR—NVT v FFOMFEZD LI, V=L T7+—I 7 ICET VT FEEA—HRE
IHEPELT, 28GHz W =L 74—V 77 VT VAT L OREEEE ML 72
V=L 7+—3IV 7 ICOMELETAR—LT VT FOREIZXD, 3dB ¥—4EFRK
14 80° OHPHIZDIzo TRIFRBSIE -2 2B TE /2,

A dual-polarization dipole antenna with broadband characteristics suitable for 28 GHz
beamforming antenna systems was developed. The developed antenna has achieved wideband
characteristics covering the domestic 5G band (27 GHz - 29.5 GHz) in terms of VSWR and
isolation. Based on the study of dipole antennas, the radiation characteristics of a 28 GHz
band beamforming antenna system was evaluated, in which a beamforming IC and antenna are
mounted on the same board. By using the beamforming IC function and the characteristics of
the dipole antenna, a good radiation beam over a 3 dB beam scanning angle range of 80

degrees was realized.
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Passive Metasurface with Reconfigurable Reflection Angle

Yoshiki Shirasawa, Takayoshi Sasaki, Katsumori Sasaki,
Keisuke Sato and Ichiro Oshima
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PRS2 TR RE 22 8w 7 RIA ¥ — 7 = AT B3 2 & - ik L 72b o
T& 5% (copyright©2023 by IEICE),

Metasurface (MTS) reflector allows a free design of the direction and beam width of
reflected waves. A passive MTS reflector that does not require a power source for the 28 GHz
band is proposed for the purpose of improving flexibility and lowering costs for area
improvement by using MTS reflectors.

This paper introduces a method to change the horizontal reflection angle while maintaining
the incident angle to the MTS reflector, and results of electromagnetic field analysis. The
proposed MTS reflector consists of six unitcells per cell period, which is the period of the
diffraction grating, and is arranged in the vertical direction. This is a reflector using a
dielectric substrate, and 36 unitcells are arranged vertically and horizontally. To change the
reflection angle in the horizontal direction, the MTS reflector is divided into strips, and each
strip of MTS reflector is slid vertically by a fixed amount. By sliding it, the positions of
adjacent elements of each strip-shaped MTS reflector mechanically change and a change in the
reflection phase in the horizontal direction is created. As a result of electromagnetic field
analysis, we confirmed that it is possible to achieve a reflection angle variation of £11.2
degrees when the slide distance difference between adjacent strip-shaped MTS reflectors is set
to 12 mm at most. With a normal passive MTS reflector, the reflection angle is fixed when

* R&D XLy — T4 %L AW
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maintaining the incident angle, so it can be expected to improve flexibility in area

improvement and reduce costs.

This paper is a revised and reprinted version of the "Study on passive metasurface that can

reconfigure the reflection angle" reported at the IEICE General Conference held in March

2023 (copyright © 2023 by IEICE).
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Efforts Towards Developing Microwave WPT Equipment

Noboru Sekino, Keisuke Sato and Susumu Miura

<A 7 ade B L2EEE (LY, WPT*!) Th 5 22/M£%M WPT ¥ A5 A
WZoOWT, HEHPEF > TWnbH, AT, BT TV B ZR{E%ER WPT ¥ A
7 A OEMLIZINT TORGHLR BFSIRIEE IO WTRAT 5,

Space transmission type Wireless Power Transmission (WPT) systems, which use

microwaves to transmit power, are attracting attention. In this article, we introduce our efforts

and development status towards the practical realization of a space transmission type WPT

system.
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WX B BHEROBEREE R EVAREL 7D 21 v b
VoD PrETCIDAY v MEENLFIHFEE
LT, EED ToT ** &2 K2 51 v FHEEE~ D
BELT, THNTHHENS Ay b7 =2k
> RS, BEMS *? 7 ©CZEREHT A 20 OB
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S OF B QYLK BNT 2B A L LT, #Ear
KRR R— 7 TN~ OTBEZ L T 5EIF]
FHZ T T OHEATBAFE R HIEEAL IS A T OMEd b
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1 IIRBAOHA

1 ZREEEE WPT & 27 LANOHAFO
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HLY RHAIZDWTHANT S,
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*1 - WPT : Wireless Power Transfer
*2  TJoT : Internet of Things
*3  BEMS : Building Energy Management System
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*4  JWPT:Japan Coordinating Council for Wireless Power
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*5 BWF : Broadband Wireless Forum

*6  SIP : Cross-ministerial Strategic Innovation Promotion
Program

*7  JoE : Internet of Energy
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Crankshaft Induction Hardening and Tempering Equipment for a
Wide Variety of General-Purpose Engines

Haruo Fujimaki, Knihro Okada,
Keita Kazuie and Makoto Komiya
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The mainstream of crankshaft quenching and tempering equipment is the tracking type,
where the center of the heating coil tracks the movement of the pin shaft when the crankshaft
is rotated, and heats it. The pin shaft is eccentric to the journal axis, which is the axis of
rotation of the workpiece. In the case of crankshaft equipment for general-purpose engines, the
crankshafts to be hardened have small shaft diameters and widths at the parts to be hardened,
which posed challenges in terms of coil manufacturing and durability. In addition, the tracking
type requires a complex mechanism and many mechanical operations, making it difficult to
shorten the cycle time and requiring larger equipment. Due to these problems, the tracking
type required changeovers and was unsuitable for general-purpose equipment used to process
a wide variety of products.

To solve these problems, the received order for induction hardening and tempering
equipment for crankshafts for a wide variety of general-purpose engines uses a clamshell-type
coil that divides the heating coil into upper and lower halves. This makes the shape of the
heating coil simpler than the tracking type, and achieves high efficiency and durability of the
coil. For the crankshaft transport system, a gantry loader with simple but fast operations is
used to shorten cycle times, resulting in highly productive equipment with high speed
transport and flexible setup.

This paper introduces a new crankshaft hardening and tempering system that combines a
clamshell-type coil and a gantry loader.
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Opening of a Local 5G System Open Laboratory at Kanuma Factory

Masato Fujita, Ichiro Oshima, Tomonori Mukai,
Hajime Fujinuma, Ryota Fujinuma, Kohei Uchisawa and Isamu Saito
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This article introduces an overview of a local 5G system open laboratory built at the Kanuma
Factory after obtaining a commercial license of the local 5G system for the purpose of
developing, verifying, and expanding sales of local 5G systems. The local 5G system uses a
Full gNB type RAN device that integrates RU™!/DU**/CU™*?* provided by Airspan Japan Co.,
Ltd. (hereinafter referred to as Airspan), and a 5G core provided by NTC Corporation
(hereinafter referred to as NTC). Two RAN devices are installed, one indoors and one
outdoors, to create two cells, and these can demonstrate handover. The open laboratory allows
demonstrations of communication performance, and introduces the differences from Wi-Fi and
the advantages of local 5G systems. In addition to the introductions of local 5G systems and
antennas, the exhibition provides demonstrations of applications such as parts inspection,
human flow analysis, and human detection using Al. The 5G open laboratory is a place where

visitors can experience advantages of the local 5G systems firsthand.
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*1 RU : Radio Unit
*2 DU : Distributed Unit
*3  CU : Central Unit
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5G / LTE #}& 2 Band-indoor DAS ® B3¢
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Development of 2-Bands indoor-DAS for 5G and LTE

Nozomu Sasaki, Hiroyasu Madate, Kazuya Yabu, Yasutoshi Suzaki,
Daisuke Yamada and Masayuki Oki
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WAETIE, 2021 4EFEICHI%E L 72 3Band XIE O R NIAT DAS 28 Vikin T, #ik
WZ/NEI DDA B BT O 2Band WIS O EHNIAF DAS 28 % A% L 72O THE$ %,

The deployment of 5G base stations is progressing in Japan's mobile communications
market, but in order to further expand the service area, it is urgent to support not only outdoor
base stations but also indoor environments such as large-scale commercial facilities.

Following the 3-Band indoor DAS W we developed in 2021, we would like to report that we

have developed a new compact and low power 2-Band indoor DAS.
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1 DAS REOHEHHH

*1 - DAS : Distributed Antenna System
*2 - MIMO : Multi Input Multi Output
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*3 LTE : Long Term Evolution
*1 5G-NR : 5th Generation New Radio
*5 SISO : Single Input Single Output
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10 Port Omni Antenna for Street Cell
for North American Market

Sadayuki Makiyama and Tetsuya Yama

JeRIZBW T HAREPN TR LT 600MHz 4 (Band71) 2 B 8hilfE (2l
AL THY, 2021 4E1213 5G R E L L T 3.7-4.2GHz 47 (C-band) 25#i 72128 &
720 72, MIMO * M2 X 2 EHREN ED72DE TS50 FTHHI L RDONS,
AT INSICHIET A7 7+ & LT3 L7, 600MHz 47 (Band71) % 2 75
¥ F, 1.7-26GHz i B & N 37-42GHz 4 (C-band) # ZNEFh 4 75 ¥ FHEHK L L2 A
F)=FEMVHI0R=FT ¥ T FIZOWTRANT 50

In North America, the 600 MHz band (Band 71), which is not used in Japan, is used for
mobile communications, and in 2021, the 3.7-4.2 GHz band (C-band) was newly added as 5G
frequency. Additionally, multiple branches are required to improve communication speed with

MIMO*1. This paper introduces a developed 10-port antenna for street cells with two
branches in the 600 MHz band (Band 71) and four branches each in the 1.7-2.6 GHz band and

3.7-4.2 GHz band (C-band).
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1 ANEESE, RHEX
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*2  Citizens Broadband Radio Service : 3.55-3.7GHz
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K1 10R—bFLZT7>FF EXRMEE
A DKZORWDKD-576F
JR——— 600-800MHz % 1.7-2.6GHz & 3.5GHz &
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RAL Code of Band Band
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RAL 3020 Red R
RAL 6029
RAL 5015 Blue B

RAL 4006
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Purple P
Orange o

5|F% : AISG Standard Antenna Port Colour Coding V3.2.1
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Improving The Performance of 6.5/7.5 GHz
Parabolic Antennas for Public Business Use

Shinya Morimoto and Yusuke Kaneko
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720

AT, BEPSDOFEHEBDP LW TH % 65GHz/75GHz 1 KA AR E /N
SR T VT FIZOWT, M 2N o 72 Bt i owTEEZHAT 5,

We have a lineup of parabolic antennas in the 6.5 GHz, 7.5 GHz, and 12 GHz bands as
antennas for public business use (disaster prevention administration, fixed station radio for
electric power, gas, railway business, etc.). We offer two types of antennas for each
transmission capacity, a parabolic antenna for large-capacity transmission has low aperture
efficiency and cannot be accommodated depending on the gain specifications requested by a
customer. Therefore, we improved gain performance by implementing structural changes.

This article provides an overview of the main specifications and structure of the parabolic
antenna for high-capacity transmission in the 6.5 GHz/7.5 GHz band, which is the model that
receives many inquiries from customers.
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Case Study on Robot Use in High-Frequency
Induction Heating Equipment

Yuki Iwasawa
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Our high-frequency induction heating equipment is manufactured with specifications
determined according to customer requests. Production line construction methods vary
depending on the customer requests and a wide variety of methods are used. There are line
methods in which a work to be processed is manually loaded and unloaded into the machine
and automated line methods using specialized machines. In recent years, the use of robots at
production sites for saving labor is increased, and there are many cases where robots perform
loading and unloading works.

In this article, we will discuss pros and cons of line construction with robots performed in our
company, case studies of robot use, and the combinations of printing (engraving) process for
improving traceability and cleaning process for stabilizing the appearance quality of the work.
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