— it @ X

SR ERBIEATLICHBPTEER
HHES7 7T

Automatic Tunable Antenna Applicable to Various Wireless Communication Systems
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Built-in antennas for wireless communication terminals including smartphones are susceptible to changes in the matching condition with the
transceiver due to disturbance of the radio waves caused by objects in the vicinity such as the user's hand or head, a desk, and so on. The resulting
degradation of matching characteristics can lead to a reduction in the receiver sensitivity and/or an increase in the output power of the transmitter.

To address this issue, Toshiba has developed an automatic tunable antenna to achieve both reduction of the space required for installation of
the antenna and automatic optimization of its characteristics in real time. Wider bandwidth and downsizing of the antenna system were realized by
adopting microelectromechanical system (MEMS) variable capacitors between the antenna and transmitter together with an optimization controller.
Experiments on a prototype antenna system have confirmed that it can reduce the output power of the transmitter by improving the matching condition

in real time.
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Tunable antenna capable of breaking through physical limitations of antennas

BB L7z L — AT 24T 358 LT, Fa—F7
7T FRUEIALMSNTBYEY, WELRF L TEZ,
T TFHARXINEL bl B (@R TIHICHE R
HH O FAT AWM TER VIR AR E S, ZofEE:
RHCTELDNF 2—FTNT V57 FThb, Fa—FTNLT
YTHE, Ty T E RO T v 7 OB MR
WEIZTAZF#ERLIZDDOT, MIDDIHZ, TVFF

36

DEWERE B Z MRS 5F ¥ AT 2—= 7 LCTHENRE
R THIENTE D,

3 B#BRET7VTTS

INEABIZAE, Fa—FTNT v FFThFa—= v L
—ODIRE TR B OT AL b D720, T

RZ L E21—Vol69 No.10 (2014)



(1) FHT7>TFIER

(2) 72T T HROECERRE

= 7HTT @ﬁ@%
Y ﬁ HIERE

HEMES

() 7T FEESE
T HRDDHE

(4) BARBADEZIL T
A FEERIE

2. B9HEST7VTTOBEBRE — 707 FEEOOREN LD
TA—= RNy ZHIEINC XY, FLRENSER T2 AEEZIBIET 5.
Overview of operation of automatic tunable antenna
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Reduction of output power of transmitter by automatic tunable antenna
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Comparison of conventional coupler method and newly developed probe
method

[

WRDHT T I RL, BA WL RO IR S
T T EoTT T+ 2L WO T 2 557205
PO MY, ZOOIEH AFEO LR R A FIH T %
BHY, —EROETEIY BB BOHP, T4bbE)
YERHIEASHIBR S %6

—J, 7u—=7 R 7 T FOLmMN TN R T T —
TREELTENREEZITI. 77T odimdEkiic
LI EMVD-EDEMITLHETTHY, Tu—TLEFERME
Tho 0RO, FEBICEST I a—7ToMMENHIZ
HICHIETIET 7 F TOHEMBATHHIKL, #FLL
TT v 7T OELGREILET S,

4.2 TPC RUA#lE

TPCHHBEAET YT FICITTHE N ZRS5ICR T,
FH L, BRGSO RAE SN EROZEE NI
U COi R MNC TPC D4R 7R" % 3, Sk, ZOfRIHE-
TENIMIESGZHHLUCEREENEZ R T 5. —F, HHBT
PHENZ-HEE ST > 7 HI2B A MIEE, TPCIZHE)
LTELT 2L B AEDBEREDOEAL, Hlz2I1E1—
F—DFOEER, BEANMBHNOWEIY T % Cs LU Cy

SREREIR (XY —h 71> 5E)
( mowms  awmarirr )

o

Ce ==

7 Jo—v | (EDEED) !

TPC ORI | D L% I (s

BNHEREHD | BB | ==
TR m

- ) o

5. TPCHEBEST7 T HICRIFTMBER — mILE oL B %
KA, HEpEE G, HUBE, RO TPCO=2DWITNTHL:hE T2
ZLIIWEETH B,

Issues related to effects of transmit power control (TPC) on automatic tun-
able antenna
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Operation of TPC trigger control
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Prototype and future miniaturization of automatic tunable antenna

ERBERBEIATLICHIS RGBS ERT VT T

Cs DIRREES

70—7
=)

0O 2 4 6 8 10 12 14 16
Co DIRHEES

8. HEMDENEH — TPCRLTIER LM EIYF U+ 5
MBI DN T —~< v 7 EiZHiv7z, @ERO TPCAH 5 % COBfE
W CTH 5o

Example of output power trace obtained by prototype with TPC trigger
control overlaid on map of output power without TPC trigger control

HRELTHWT WS, MIBEIEIML, 7v 7 FoEaIR
REDSUET A7 RN HBENIZHIBITE TWA I EDSb 5,

6 HEHE

TYTFREELEL, RMERENEKETELIABEST
YT F R L. BARIEKICMEMSW Ay 7 %2 M
W, 7a—=7F I X BIEH ALK TPC M)A HilENc L 5
HIEB~NORIETE D 2R LT,

Ltpid, HEVEGT7 7 FHICEBIFEL, Kk /AL
PSR~ O E DT,

X

(1) Gustafsson, M. et al. Physical limitations on antennas of arbitrary
shape. Proc. R. Soc. A. 463, 2086, 2007, p.2589 - 2607.

(2) Yang, S. et al. "Novel Reconfigurable Multi-band Antennas for Multi-
radio Platforms". IEEE Radio and Wireless Symposium. Orlando, FL,
USA, 2008-01, IEEE Microwave Theory and Techniques Society.
2008, p.723 - 726.

(3) Mak, A. C. K. et al. Reconfigurable Multiband Antenna Designs for
Wireless Communication Devices. IEEE Transaction on Antennas
and Propagation. 55, 7, 2007, p.1919 - 1928.

(4) Jung, C. W. et al. "Reconfigurable Antenna for Concurrent Operation

over Cellular and Connectivity Bands". IEEE Antennas and Propaga-
tion Society International Symposium, San Diego, CA, USA, 2008-07,
IEEE Antennas and Propagation Society. 2008, p.1 - 4.

(5) PHREE fil. BAERLENET T F2ERTLEF2—F 7NV 778
i, ®WZLEa—. 66, 4, 2011, p.16-19.

#iE  #H HIGAKI Makoto

RS>y — TAXY VLAY AT AT RS M) =58 W0
7 VT O - BICIES. BT IEEYSAH,
Wireless System Lab.

39




