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Design of a compact mobile phone antenna with octa-band
reconfigurable characteristics
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(1. Key Lab of Intelligent Computing & Signal Processing y Ministry of Education, Anhui
University, Hefei 230039, China; 2. College of Electrical and Information Engineering ,

Anhui University of Science and Technology, Huainan 232001, China)

Abstract A novel frequency reconfigurable mobile phone antenna of 43mm X 9mm X
3mm in size is proposed. The proposed antenna consists of meander feeding strip, cou-
pling strip and multichannel RF-Switch. To achieve the resonant modes of lower band a-
mong four different working states, the RF-Switch is used to change the inductance val-
ue and the effective electrical length of the feed line. The lower band bandwidth of the
antenna is expanded obviously. The research results show that long term evolution
(LTE) and wireless wide area network(WWAN) can be covered by the proposed anten-
na with the return loss better than 6dB. The proposed antenna was fabricated and meas-
ured, good performances of the radiation efficiency, antenna gain and radiation patterns
are obtained. It has the good prospects for the applications.

Key words RF-Switch; multi-band; frequency reconfigurable; compact mobile phone

antenna

KR EE: 2014-12-01

HHMA: BRAAPIERESE (No. 61172020, No. 61401003) ;5 15 % 2R 28 5 T A R £ (No. 20123401110006) 5
TR PR 26T R 3077 R K R # ¥ (No. 2013gx001)

BA&A: #hE & E-mail: yfsun_ahu@ sina. com

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

HERF AN RONIRBR T EMHF R KR 1171

% 6 4
3 B

WE & PR TC Ll TR BN B PR & i, BB 15
AR ZUIRE LA B B A MBS BB, /AL
1 2 IR B 5 R BB TR i A A R
AEHEBENE XL JERAREN /Y5 WL 55T
TR 3o ol e KRBT AP /N BAL A £ 53 B 75 7]
MERTRBESE R E B SR Bk 7 RED , R Y
RRLHRT IR LR S ERERY RRL
B TAE 43 B B 98, R R F 43 51 K 65 mm X 11
mm X 8.5 mm F1 55 mm X 10 mm X 8 mm, {8 ¥ W/
AT # ik, Bl 4E T E K. CERL7-9]H
BT =ZFF A PIN —REMENFRLEREKWN
R AT AT R SE IR AR W] A, SCHRL10 158 A B 7R B
MR AR R/NSE BT XU B A (R SCHRL7-10 ] ik
THEY R LB 35 B9 TAE S BB b, A BB AR 4 3 v
TEMRBHE LSS X T LB A EL FHRE
it CRRL1-12 ]88 iy 7 F) F U BE A% F PIN — AR
BUWBRREEAEHNITE, TR T EFBRER, K
LT HE A 60 mm X5 mm X5 mm, H RESHE
ZGEM I, AE AT TR SO
[13-14142 &5 T F FH P BB & 48 (Microelectro Me-
chanical Systems, MEMS) A] J H, 25 F1 — 26 H fih 7
BB ARV EM. AT L BRI RRIF AR
B HR AR LTE/WWAN 251 B 3 , B4R
TR AR R BR LA A EA K.

BEXt A ERITREA R, BT T —2CH 45
R EMFPLRLK. % KRLE T RF-Switch 5 ##
A [FHE R LR B T R M IRPLE M A S B K
SR T R T E M. %KL S N B A ik
B LTE/WWAN &3 BB %, BA B 77 8.
RAF/AN AR TE 5 T TR A Uh RERBE
% LTE700/GSM850/900, DCS1800/PCS1900/
UMTS 2100/LTEZ2300/2500 )\~#1 Bt (I 5 Bk 698
~960 MHz, B8 1 710~2 690 MHz) , H [ 457
FEANT —6 dB, SE IR B R & B A BT RY 58 59 80
N A5, S R AR 5.

1 il AR BT

REGHM GRS NE 1 Bros. RE L BAES
TREEAR B ZE A W RRARCR Bk 2 A B R &K HE AR
RF24 120 mm X 60 mm, 4 5 » 2 J 44 B SR AT A X
e E B A4 4, BFEMIEYI O 0. 02, BN 0.8
mm B ER AR (FR-4). RERFALH 43 mm X9

mm X 3 mm, &5 of #8525 R ~F 2 45 mm X 10
mm , 8855 B 73 K 4R 2 1] B0/ B9 18] B2 s 2 B AIRRE
BRI RELIERER . K& Ehiir s 1. K
2., [ 7 & M RF-Switch (PE42440) PU 343 40 K.
HAR 1 & 2 WA R BE R A% 4%, T 4R
1 2 RF-Switch ##l, 77 £k 2 W% 3 2] 99 508 A 59
REC i, i 3 REF-Switch P45 [F] 49 6 AR B 1
22 BT R SE IR B R MR M. BUE LK
BEZIN 0. 664> Aesr 3278 K 2R TE 18 TR M0 2 550 19 A 3K
KA LUTE A
c

Acit e oy

XH: c FEEPFHIEE; f. BREEIRDE;

cur HAHA I HMEA DS o WA R
AN A A

;tgi - , _

AW FHRBL=22 nH
BHEES R&1: 3.6 nH BB (50 © L)
GND 1 Q| GND RA2: 68nH  pp g
] R DIREC RES: 100 b prc rgmam AR

w oy R4 120H g g

RF: 3 mmx3 mm
1 REWENERY

RF-Switch FREE A 2 () frn. FlH REF-
Switch 2 B %% 8 19 5 5, 18 2R3 B IO A A 6 i T
YERZS. HE 2(b) W 41, 2 8% RF 45 O 4 58 - R
B R, HETT U R R A A B K, LG R
AN FE M. RF-Switch TJRER X TR WL 1 A

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

1172 LA

% 30 %

RS EHH V,V, & RE-Switch ¥ HlH# A, i3 1 11
FZ 1t P9 R E T LLAR F] 680 ~752 MHz, 728 ~
825 MHz,810~ 885 MHz,866~990 MHz g/~ 3
WL e R IT b 78 3% LTE700/GSM850/900 = AT,

YRS Bt
RFC
|5
RF3 = ¥
ESD i 4 .é
RF4 —
2 % [comsEmm|e
FIESDHH i B
Drar s b
[ [

v, CTRL CTRL

ad

(a) RF-Switch 3% A R H &

(b) S0 Bk A
2 RF-Switch R REEMNELAE

# 1 RF-Switch B F et R R TIER ST

RE BEI R VeV TAESE/MHz
1 RF1 00 866~990
2 RF2 10 810~885
3 RF3 01 728~825
4 RF4 11 680~752

2 LREIRH M

RESLYWE 3 fin. B 3(a) RN IE S
¥4, RF-Switch H S & ## 2 5 VRERIE REH
B LN & 4 Frow. 15 B 45 Rt Ansoft HFSS13. 0
PEGH. HE 4 TR, WG R SRS REAY
B TR AR 22 2 i AR L 2 A i R 45 A9
M3 A S5 AT T 43 0 A < A A B 310 MHz (680~
990 MH2) F B # B 1 010 MHz(1 690~2 700 MHz).
BEM R LT 1 35 LTE/WWAN A /M7 Bt

(a) IETH

(b HHE
3 R&EZXYHE

—_
<

—
(v
T
pu——

[l BiFE / dB

S
|
%
ﬁ
&

&
}
s’.g.
&
r
o
B

----- RA4=12 nH

w
=]

1.0 1.5 2.0 2.5 3.0
$i# / GHa

@
tn

(@ hE

[l BiFE / dB

0.5 ) 15 20 2.5 3.0
$iH / GHa
(b) Pk
4 XREWEIERFE

T BT BRKERSEWRIZR, 27
X R £k 19 7% T FHL O3 0 A R 0BT X R R HERE A
WA HEAT T 3PS, SRR AR 76 R 45 3 A 1 3R 18 R
A A IE 5 B, H B} RF-Switch TYEZERD 2. B
Bl S AT, 4k 2 @A R BB RIE R,
KA BL I IR (0. 84 GHz) EE & 2 [ A B fr
FEAL X A IR 4, H R R AR R
1. 84 GHz J& py BB 47 22 38 & B 7= 4=, 2. 60 GHz U
BB HE 1 MR E.

I A_per_m]

5746e+001
5037e+001
4328e+001
3819E+001
2910e+001
2201e+001
1492+001
0703e+001

36320-002 0.84 GHz

1.84 GHz

2.60 GHz

5 REEARAPMENRARRSH

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

% 64

FREEE ., AN BN T EHF IR LR 1173

hR 1. 554 2 A0S0 A R £ Ay Bl B AR A i 6
Fi7s. B B A 40 454 1 (DB A 200 B AR A B, 7~
HE— LR 2 GHz IBR &80 2(ETB R &
MIFL DAEFIB, G54 1 77 A4 5918 4 20K 25 ol 224
B, F AT T — AR R AR ST &
2 )5 BICH R, XM T — S IR 2 %
e o B R AR £k 2 AN R SR S R A
BRI A RENREHRSM BB T ULH&
BT TE R LM (94 BN K 2k BB G 32 il

REETETAERTS 2 /Y S0 48 53 7 10 E 4R B 7 Bir
7. HE AT :0. 84 GHz 1 2. 60 GHz #F zoz B (E
AT ) 2% IR HH 00 i 8 S R 1 % L A 1) R 5 Y 42—
R BF R TTI7 EAR L, T 7E yoz T (H HD
BARGF 694 ) 48 55 1. 84 GHz B zoz T (E
T yoz T (L THD 585 J7 1] & R 52 9 4 1] 1 48
SRR, B3 25 78 10 WE BB, B XARARAH XS /.

0

101

2
Z2 ,
% oo R7F1:3.6 nH i
= i IR752:6.8 nH
& 30t
40
R RE
1 1 1 L L L
0.5 L0 L5 2.0 2.5 3.0

W3 / GHz

6 L1, 52X RREHERIRRE

SN ARG
~~§»~}90 270{%-:5)( ; 41

7

1.84 GHz

7 REWEsHHE

By I R AR - S K R R 8 R 4l 0 R R R
i 4 HR AT IX R, H A R E i SRR,
KRB BRI 35 HMRGE R WE 8 fin. m |
8 M4 TEMCARBL, H FRE THERERR, R&ER
WA 0.7~2.3 dBi Z M4, REMHERT
A5 %0 TE RSB, RER IS 28 7E 0. 9~2. 8 dBi Z [a] A8
b, RESLE KT 40%. REWS AR 4 1 6 2 F- AL 15
REMER, AR & 8 TR HME.

9 100
8t e YE e MK 490
7F «—LTE700 / GSM850 / GSM900 —~ 80
6 : : 70
5 60
==}
T4 50 g{_
E 3 40 ¥
S 2L 30 g
1 20
0 10
-1 4 L L i L t 0
065 070 075 0.80 085 090 095 1.00
4% / GHz
(a) TRHER
9
8r - Hi
7 L R
6 -
- 5F N
=] S
S ) 0%
o3l e 3% ; 0
oL ,,x“‘“‘"“"‘ifﬁ I S R ) E
WA N ™ R S
ol DCS1800/PCS1900 J1o
X ; UTMS2100/LTE2300/2500 0
1.6 1.8 20 22 24 26 2.8
4% / GHz
(b) BB
8 XRZEMEIZMPE
2 REGHEHM . RTREBEEHEERR
RF/(mmXmm  EERE
48 4t
REst X mm) /MHz
T-shape 704~960
xmLel Monopole 55X 10x8 1710~2 690
X Loop and 824~960
l1z] IFA 60155 1710~2 170
RF-Switch 680~990
Z X 9X
KR HY 432693 1690~2 700

X RESCIRL6 ] [12] R R& &M T
MBERBIT AR 2 fros. B3R 2 ol 5. 3CRR06 ]
FRERM TIEHR T4, R EE AT FHT
PRI BE (AR R T B, 8 mm B KRR TR B AR XS
FIT B AL SCARL12 100 R A SUR 4R 44 , B S0k

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

1174 LA

,‘%‘.&

¥ R

% 30 %

(61 RERFW/NT 66%, (B3 KELNE S
BrpEz i /b, RAE® % LTE700/2300/2500 =4~
TAESR B s SO R SCBRL6 108/ T 74 %, 7T
DL 35 A\ TAES B, HES MR, 5 T THIE.

3 4 i

Bt 1 — 3 B S R D ROT S5 SR S A L
R, i 18 K RF-Switch B ] TR 451
L iR fig 9 LI LTE/WWAN B 28
#i. FIFH] RF-Switch FF G % R & 09 B HifE, LW
XA B R T B, X R B R AN A R, R
P Wby R R M TE. LIRS R W EH X
2k fE % B &= LTE700/GSM850/900, DCS1800/
PCS1900/UMTS2100/LTE2300/2500 A\~ T 4E #i
B, BRI HFE/NT —6 dB, REE BRI HE SR
RME R IIe E . LWL RS EL R
W& BRI, 3R 12 K 26 Al A8 A1 4 Hh S 30 45 4 A] B 4
Tk, MR HIME R T/ 7 =7 B & 450 Ta]
AEXE ST P RR IR B BB R A S A

S % Uk

[1] SCHAUBERT D, FARRAR F, HAYES S, et al,
Frequency-agile, polarization diverse microstrip an-
tennas and frequency scanned arrays: US, 4367474
[P]. 1983-01-04.

(2] HEHR, TRT. BUFATEMREWSHENI] B
Bl %, 2002, 17(4) . 386-390.
XIAQO Shaoqgiu, WANG Bingzhong. Proliminary re-
search on microstrip reconfigurable antennal]]. Chi-
nese Journal of Radio Science, 2002, 17(4): 386-390.
(in Chinese)

[3] ZEZHE, KKA, T, % TEBHREHTFFRIR
SEEBH)] B FFEMR, 2008, 2(5): 997-
1002,
WANG Angou, ZHANG Jiajie, WANG Peng, et al.
Recent research and developing trends of reconfigu-
rable antennas[J]. Chinese Journal of Radio Science,
2008, 2(5): 997-1002, (in Chinese)

(4] MWK, BEr. MEJEHBETREMELIL &
R 2R, 2012, 27(2) . 222-226,
TIAN Yubo, TAN Guannan. Frequency reconfigu-
rable UWB antenna[ J]. Chinese Journal of Radio Sci-
ence, 2012, 27(2);: 222-226. (in Chinese)

[5] ZHAO G H, WANG A G, LENG W, et al. Wide-
band internal antenna with coupled feeding for 4G mo-

bile phone[J]. Microwave and Optical technology let-

[6]

[7]

(8]

L9]

[10]

[11]

[12]

[13]

[14]

[15]

ters, 2013, 55(3): 513-516.

CHU F H, WONG K L. Internal coupled-fed dual-
loop antenna integrated with a USB connector for
WWAN/LTE mobile handset[J]. IEEE Antennas
and Wireless Propagation Letters, 2011, 59 (11):
4215-4221.

SARANG P H, SHEVGAONKAR R K, CHAN-
DORKAR A N.

reconfigurable microstrip antenna with low photocon-

Optically controlled frequency-

ductivity[ J]. IEEE Antennas and Wireless Propaga-
tion Letters, 2014, 13: 99-102.

GE L, LUK K M. A band-reconfigurable antenna
based on directed dipole[J]. IEEE Transactions on
Antennas and Propagation, 2014, 62(1): 64-71.
T%E, PR, B30, %, — /MBI 708 B v A
BREBIT ] s ERFFIR, 2013, 28(D . 87-91.
WANG Angou, CHEN Bin, LENG Wen, et al. De-
sign of a compact bowtie antenna with five-band
reconfigurable characteristics[ J]. Chinese Journal of
Radio Science, 2013, 28(1): 87-91. (in Chinese)
CHANG D C, LI H C. Novel reconfigurable loop an-
tenna for compact mobile phone[ C]//Proceedings of
International Symposium on Antennas and Propaga-
tion, 2012 818-821.

LI Y, ZHANG Z J, ZHENG ] F, et al. Compact
hepta-band reconfigurable loop antenna for mobile
handset[ ] ].
Propagation, 2011, 10; 1162-1165.

LI Y, ZHANG Z J, FENG Z H, et al. A compact
hepta-band loop-inverted F reconfigurable antenna for
mobile phone[J]. IEEE Antennas and Wireless Prop-
agation Letters, 2012, 60(1): 389-392.

PRASADH R, PETTERT A, ROBERTO G, et al.
Reconfigurable small antenna for mobile phone using
MEMS tunable capacitor[ C]//IEEE Loughborough
Loughbor-

IEEE Transactions on Antennas and

Antennas & Propagation Conference,
ough, 2013: 354-357.

FLZE, BEE, B3, F AFEERFILRELERIT
[J]. s AE243R , 2013, 28(2): 255-260.

WANG Angou, ZHAO Guohuang, LENG Wen, et
al. Design of an internal eight-band antenna for mo-
bile phones[J]. Chinese Journal of Radio Science,
2013, 28(2): 255-260. (in Chinese)

YANG S N, ZHANG C N, PAN H K, et al. Fre-
quency reconfigurable antennas for multiradio wire-
less platforms [ J .
2009. 66-83.

IEEE Microwave Magazine,

(F#% 1181 )

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

% 6 M HF . BARELIE LSRR &S T O Hh e 1181

BREE  (1983—), B,K @A,
BHEETFHERE LG 5 MKE
RELHIF, HE, TEAFHEH X
EHELEHR EFIALREE
wEFE AR,

¥ME (1988—), B, Hé A,
e THERFREY 5 MR
AELH IR AE, EE2ENF KL
REFER . EF DRI EE K

B (1963—), B, K& A,
HEeTHERFREY S AR
RELHZ, FEZAEFHRFPRE K
WERE EIREELEEHRY

(L% 1174 7
EE '

WA S BAREA TR,

DB (1990—), %, ZMA, MEFF R A&, 57
KA &k T MR LR A B EAE R LR

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn

MEER (1966—), 8, %% BA%E (990—), B, %HBA AL R L FR
AEHBRELEFH AT F AN FEAFMREERT EREAY N K &KEKT.

REAREHARF. EMR Q981—), Bz HF A B, £, B
RA QAT H OB EH M5,


http://www.fineprint.cn
http://www.fineprint.cn



