— fix 3 X

Fa1—FTIV7 V5T

Tunable Antenna Technologies
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The frequency range allocated to mobile applications is expanding with the diversification of customer uses and the progressive development

of wireless communication technologies.

Devices are now being equipped with convenient features including electronic money, mobile

"Suica" services, digital radio and TV, wireless LAN, Worldwide Interoperability for Microwave Access (WiMAX), multiple-input multiple-output

(MIMO), and ultra-wideband (UWB) capabilities, with the result that the frequency range extends from 13.5 MHz to 5 GHz.

On the other

hand, information devices, especially cellular phones, are required to be thin and compact but with full consideration given to design. In

terms of space, integrating the necessary number of antennas is becoming a difficult issue.
developed to realize multiple wireless systems that occupy less space.
Toshiba has been developing tunable antenna technologies for multiple wireless systems.

Antenna design technologies thus need to be

The use of active components has made it

possible to overcome the bandwidth limitation and realize antennas such as a UHF/VHF band switching antenna and an internal UHF band

antenna with 50 % bandwidth coverage.
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Configuration of multiple-resonance antenna

DHR o

CZOM—FA 7R ERRL, R L ZEH T 5 —D
DFERELT, 7T 7O D2 (B1). ZIRT
T IEHRREEDD A /AR OFET ZBARICEE 3 5 MK
EHARLELTWD, ITEOEF IR F ZIETZ>H 554,
T bbb 2ROLER, ENOOR O RERIZ, —Ho
B oA OO ERIRETH 565 HIRE—FHBN
LR D o WHIILIRIT, FE MR GND ERICIZEA L
BIWABRNT, TV T FEFICELREBRPWENSLE—FT
HY, FHRELET T TR FEFEL TR RESE
FOZENTERWEEIE, BERHEZEDDIIT YT+
DRI TA>TLE D B2, Wik (2 g as
H 5t IT—% GSM (Global System for Mobile communication)
~ UMTS (Universal Mobile Telecommunications System)
Tl&, FIHL Z2Wwaiigilc ) FEF R Z &b, Btz
DRWVEFIIRZ T ZFHT 2 EDTEETDH 528, Hii
Y 72 R BT I 2 BEOR S B %R (T e T GE L 470~
770 MHz) T, FrZ o ik 50 %%, W53k % & F 3712
EHTHZLIIHEETH 5,

a7 7a—FLLT, BIRDFA K= T T F R
TEAREAR % 2505 £ L7 UWB (Ultra Wide Band) &2 & CHw
LNBRBILTIT > 7T F 250, 3.1 GHz YL LD T >~
TFELTHEERFPEDOLN TS (E2), L2LARDD,

KRB ICBWTIE, 2OFFIRLAAMEREZEHT 20
EHREETH Bo Bl ZI1E, 500 MHZICBWT A /2% E =
30ecm DT YT FRERY, WAEGO L TEREO D%
TrvTrFEL, ETVEKOTMETORERME L XTS5 40
b oL, Bkt Lk L 2 3 i % o 2wl
DD Do

SO, WEEARE EOZHFEF IR SN0
KTy 7T, BUTOEHWFEGEIIB I LT 7 FHAX
ISR ECTHI LR, MEROT YT+ 0, FIZHE
ILOEHIZWETDH 5,

22 Fa—+IJIWFPUTF

WAV avEHWIEAM I Vb Fa—F TN TV T
FEMARDEHD, S2TRT7Y T FOIREZREE T 2T
Wik i L@ OV B 2 27 v 7 R EFa—F7
VT v T FEMER, BREIE T L LTI F vy 70k
ALy F, W2, KK TNA 2L LTI & b RF-MEMS
(Radio Frequency - Micro Electro-Mechanical Systems)
Wb, WERBLIIWEALA VT 25 HTELTHV LA
W2UE, ALy F U7 BERICIEI LT O AR E OFREDS
HY, FERIMEIIEZZFOILZ LBHICBLELRD S,
WHCHF G527y T FRT O EGICREE T2 H 5
Bty, R Fa—F IV Ty 7 FELTHMTE L,
BT 2 —F TNV T7 T FELTHAT 2 e H 5,

e F 2 — F 7OV EANE, BRI L BROEN S
FERNAZEZ DL TN =02 V25X TH
5o BEBRORFRREZ G > — 2305 T, (28 (TAID)
BREREDSBI N — VPR APERTHHILENE &
DLTVREEICEHA ST, SHBMEIEGSHTH S,

AW T 2 —F T NEANE, sl o XHIEro Ty T+
FRTREMIETERVEEEICB T AR ERLET VT
FHRT, ZOBMAFPIIIE Ve RAELTIE, FEZIZ)L
Wil & IN—=TE L WIZ ETHHH, FELEOQENI T
UTTHhAZTEND, usA—FOYWHEZIEITETH 5.
S OME T, RBREIHE T L TRERZASy F 2 ioT W05,

R2. BLFEEY VT — RRERE R EL2RERT > 7+ 0
WP TH B
UWB antenna

34

3 RAYFUIRFET VT FTOHEGEH

T3, PEAZSfyF Oy R Ty T FEEMAG DY
B1% B3 D EEHKXTRS, UHF# & VHF#H#H D 1 AD %
BHT Y7 T OBEASNEIMPICALy F2HITTW5D,
SPDT (Single Pole Double Throw) #{ 7 M A A v F % Hw,
UHF# & VHF#HOM FTA v ¥ —F Y ABEBEND LD
IZLTWb,

BAERIZ A Ay F &2 Fv 528 TEA T BH O fi#E1L,
EOR G SERBEOMTEZEIL, KDALY F L
DEEEZH 2T T T HEROBMEZHERL TV %,

HZlEa21—Vol.61 No.7 (2006)



7ITH
Veont/Vad \%
o BOEE 1
SW-IC -— VHF
- EAEE 2
~—— UHF

Veonr © HlfHIEEE Voo © BIREBE SW-IC : R v FFRKEREEE

3. BRERICRAAy FEBERAULREH — oy NIRT v 7 F o413,
AR TR Z 21T,

Example of antenna and impedance matching circuit with switch
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Comparison of antenna types with tunable operation
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Configuration, voltage standing wave ratio (VSWR) characteristics,
and example of mounting of switchable loop antenna
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Configuration, VSWR characteristics, and example of mounting of
T-shaped antenna
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Configuration, VSWR characteristics, and example of mounting of
small-size loop antenna
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