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Development of Millimeter-Wave Band Wireless System with
Effective Throughput of 1 Gbps

& O f X ® IE & ol R X

Toru Taniguchi Masatoshi Nagayasu Toshifumi Shirosaki
= H F H E W F 5 NB MO
Hideaki Yoshida Yasuhiro Toriyama Kazuya Kojima

= 5

L, =T ARy T =7 Y — ALV A R R E T AL I ) P EREE Y A T A0 FEB E BIRL C,
R HE L EQAMAEM I 2 X L & § 5 = 2Ny NMEGHE 2t H S 7:2S0C, EHFEE L EFSIGe-MMIC, K UNA
BRI GaAs MMIC L W o 72 — 7N 22 %L, SNHEIVEDRELAEL LETA VL —3 a3 vk
SEMERIT 7 LA GbER 2 LI2X Y, ANEL - BIRAEZ, #IS BT Z R TDD /2 0 38GH z s [ 7 AR 7
7YX AT AT LNERE Lz, R 0y 2 HEB200MHz, 220y v 7V F 1 1) 7 64QAMIC T KFE 5% HE1Gbps D 1

MEx FEH S 7,
Abstract

In preparation for achieving the millimeter-wave broadband wireless system aimed at seamless connection with the optical
fiber communication network, JRC has developed key devices such as baseband signal processing SoC with the high-speed
multi-level QAM modem, SiGe 1/Q quadrature modulator and demodulator MMIC, and GaAs frequency converter MMIC.
JRC has also prototyped the small and broadband 38 GHz band point-to-point wireless system using TDD mode with
dynamic radio resource control that adopts the configurations of dual antennas with high spatial isolation capitalizing on the
characteristic of smaller antenna area in the millimeter-wave band. The performance that the maximum effective throughput
of 64QAM is 1 Gbps at the radio clock frequency of 200 MHz, has been achieved.
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Fig.1 Example of the system configuration.
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Fig.4 Co-polarization dual antennas with high spatial
isolation.
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Fig.5 Block diagram of RF circuit.
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Fig.10 Performance of bit error rate.
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Fig.11 Performance of effective throughput.
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Fig.12 Example of behavior of radio link in rainfall.
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CMOS : Complementary Metal Oxide Semiconductor

R 4 R A LR~ 35 )
CNR : Carrier power to Noise power Ratio (¥ ') 778 It)
CPU : Central Processing Unit (o LEE % )
CSP : Chip Size Package (F v 734 X8 —2)
FWA : Fixed Wireless Access (BEEHEMT 7+ A)
MAC : Media Access Control (X7 ¢ 7 7 7 & AHllf)
MMIC : Monolithic Microwave Integrated Circuit

(B )Yy 7~4 7o EmEng)
PLL : Phase Locked Loop (fiAH [ [ml %)
QAM : Quadrature Amplitude Modulation (15 ZZ4REIEZEFH)
QoS : Quality of Service (¥ — ¥ AihE)
QPSK : Quadrature Phase Shift Keying (417 AHRFZEH)
SoC : System-On-Chip (v 27 4% v F v 7)
TDD : Time Division Duplex (F4%I#i(3)
VLAN : Virtual Local Area Network ({XZHLAN)
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