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High-Speed File Transfer Based on Millimeter-Wave Wireless Communication Technologies
to Enhance File Mobility
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With increasing opportunities to handle large volumes of video contents and high-definition (HD) picture files on constantly evolving digital consumer
electronics (CE) products, millimeter-wave (mmw) communication systems using the 60 GHz frequency band are expected to serve as a high-speed wire-
less interface for transferring such data between individual CE products.  To further expand the market for mmw communication systems, the realization
of a mmw transceiver integrated circuit (IC) using an advanced complementary metal-oxide semiconductor (CMOS) process technology is required.

Toshiba has been engaged in research and development of mmw wireless communication technologies, including built-in antennas that can be
easily mounted in CE products, as well as mw-band analog circuits and analog-to-digital converter circuits using CMOS process technology, in addi-
tion to communication schemes and protocols to reduce the radio reflection effects of CE product housings.  Through these technologies, we are
aiming to realize an easily implementable mmw CMOS transceiver IC with a high transmission rate exceeding 1 gigabit per second (Gbps) for various
types of CE products including mobile phones, digital cameras, and so on.
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High-speed file transfer between mobile CE products with mmw wireless
communication system
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High-speed file download service from infrastructure equipment to person-
al CE product with mmw wireless communication system
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Internal structure of mmw wireless transceiver IC
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Experimental setup to evaluate propagation characteristics including mul-
tipath effects through CE product housings
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Received power density variation over signal bandwidth of mmw wireless
communication between CE products
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Received power density variation over signal bandwidth of mmw wireless
communication between CE products

%= 2. FERP 1% UTELRDBAE
Coverage area ratio achieving FER of 1% or less

FERH1 % LIT &2 B (%)

RHS _ e ICEiRE /—NPCE
ICHMEEMIARLEVES | o0 5y SIcNRLESA

MCS 1 99.9 85.2
MCS 2 100 99.1

10

4 HEHE

Mtkid, Feem ~E T em o, THEHC BB O
T rANVEFEDOHEEEEL, AIECMOS7rt A2k 5
ICRE 7o r =YW T v 7, BIEW - 155 XE Hol:
) P AR BAS HAT O ZERI S & O TV D,

ZZTHARIZIC DR LM - #5 S, 77+
T L7280 — Y Th 72O~ DEENERG T, H
D, ZREARTY, TOLEETHD SN S EHR LTtk
BB o BAHET I XY FERF¢E 2 GFAl L 724528, 99 % DL L
DT GEYNsEMA AL MENFEHTEL I LN
b, P TEEEEE L EE L HRICBNT, - —
WEWAESEZ It & 2 2 e IR s B,

COWFZER S O —EBI, 224 (20104E %) B EA
BB IR KO 70 OWFFEHFE [ 88 w5 15 P e AR 25 B
WrEEDOMFER % | O—B e LTEi sz,

X Wk

(1) EEPEfAo—F~y7RHS ITRSZEHS). International Technol-
ogy Roadmap for Semiconductors. <http://www.itrs.net/>, (S
2011-02-09).

(2) Mitomo, T. et al. A 60-GHz CMOS Receiver Front-End With Frequency
Synthesizer. IEEE J. Solid-State Circuits. 43, 4, 2008, p.1030 -1037.

(3) =AM . CMOSHMCTEBILAIVEL—FHT v F v T %ZEIC
WE LY a2—.65, 8, 2010, p.44-47.

(4) Tto, T. et al. A 3-Gs/s 5-Bit 36-mW Flash ADC in 65-nm CMOS. IEEE
ASSCC. 2010, p.181-184.

(5) Tsutsumi, Y. et al. A Triangular Loop Antenna Mounted Adjacent to
a Lossy Si Substrate for Millimeter-wave Wireless PAN. IEEE AP-S.
2007. p.1008 - 1011.

(6)  YEJAE—HB Atb. 3T HEAE ) 3 845 O AR 3 0 58 A 12 H 0 CHEPE R (3) ~
OFDM PHY IZBF 230 550~ B HHEESSBERE Wt
H#TRAE, 201103, W EHRMEEY% (CD-ROM).

(7) BRHPRE] Al "3 HEE X ) Dk 845 O AR 08 i 2D Chp R BT (2) ~
RN ORI E~". B HHOREESRE RS BT R,
2011-03, - H#HEE% 2 (CD-ROM).

MF —Bf SETO Ichiro

RSty ¥ — TAX VAV AT LT ART M) — 58 355,
RIS S AT ADRE Y AT L S OG5 LB O 172 - B %6
IZhEH, BTG Y %, IEEERH.

Wireless System Lab.

¥R ®E KASAMI Hideo

WERSE Ly ¥ — TAXY VATV ATLATRT M) —I3E 1%,
MRS 2 AT A O 5 U RO LSIOWIZE - BT HE
BN HRBEYS, IEEERH.

Wireless System Lab.

R #—B8 BAN Koichiro

WERTE LY 5 — TAVVAY AT LTRT M) — W T B
RIS 2 AT A OE T U RO LSIOWISE - FFSIZHE S
IEEE & Ho

Wireless System Lab.

RZ L Ea1—Vol.66 No.4 (2011)



