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Abstract

In this paper, a MIMO antenna is proposed for LTE/DCS1800/USPCS1900 handset applications. The proposed antenna is
based on the IFA and its wide bandwidth is obtained by using a stagger tuning technique. To improve the isolation, a
suspended line is connected to the shorting points in two antennas, and capacitors and inductors are added to the
connected suspended line. - Two identical antennas of which dimension is 2.8cc(40x10x7mm) are mounted on the two end
lines of the system ground plane(40x60mm). Analysis of the antenna performance and optimization is performed using
CST Microwave Studio. The bandwidths are satisfied for LTE band class 13(746-787MHz), class 14(758-798MHz) and
DCSI1800/USPCSI900 band (1710-1990MHz). The isolations between two antermas are about -12dB for LTE band and
-10dB for DCSI800/USPCSI900 band. And the radiation efficiency of each antenna is about for LTE band 33% and 45%
for DCS1800/USPCSI900 band respectively.
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Fig. 1. Configuration of the antennas.
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Fig. 2. Simulated S-parameters of the antennas without
suspended fine.



82 LTE/DCS1800/USPCS1900 BHZI7|8 MIMO QEILIS| ZE|E i Bet 17 z&7 9

QteL} Atole] Az g AAdEr] 8 29 39 2
o] suspended line& T <Helvte) A4 44 A
olo] AZA(Type-A) 3tAY, ‘=’z B4 & d&dr g
A%3 o 929 94%E d4(Type-B) A,
gy oA 2o ¢ dEyy oluEn e de
Hol o}f&FE Ad(Type-C) & o]& 749 AYxE
E4 & CSTE o8& Agdci4S 53 vag ¢

328 3. Suspended line2l o1& FE|
Fig. 3. Type of a connected suspended line.

I «—‘-»-TypeA,;. -

po $3
-

o £ W
14 15 18 17 18 18 20 29
Fequency(GHz)

8. oY 08 09

24 3 ', our \,’;, gt : i e
OF: 07 B 98 14 15 18 17 18 19 20 21

Feequency(BHz)
%l 4. Suspended line HZ #ejoll w2
S—parameters

Fig. 4. Simulated S-parameters for different type of a
suspended line.

p=S

19 4% suspended line®] 974 o] W& A&
A Agxe el T2 Fag dYdA
suspended line?] A@4gel whe WAEAT Fee
7} aA 84ge ¢ & grk 53] Type Co 247t 7}
# %3389 suspended line A3 AMESA] @
H(a¥2) Bt 22 giddA Aert o 2dB HAH
Aet. ;

19 5% suspended lined] AMT BFH} XFE
el Aol o7jA Lig 2AYS W &R 3
#5997t yehds 19 63 2t Lig Akl w
2 JH 9 At YolAE FaGvt dEES ¢ F

. 60 , Unrt(mm}
6.3 5 —'—‘
5 W

38 5. Suspended fine®l 7=
Fig. 5 Geometry of a suspended line.

.2 4 il E e
‘f.. . . Ek-.«ws '*mt“ i’ *M By ém
U S e 4 4mm =
<28 4 : N 3 X : ’ }

o
!4 iﬁ 1817 1B %Q 28 .21
Frequency(GHz)

o8 07 08 09

e
L4 1618 A7 18 18 20 21
Frequency(GHz)

06 D7 03 09

2 6 Suspended line Zolof whE S-parameters
Fig. 6. Simulated S-parameters for different length of a
suspended line.



20108 108 NASHE =2X M 47 A TCH A 102 83

60 Unit{mm) - o
L Ld L |;3‘4*G.3

Capacitor -—)’;

(8pF)

a8 7. HmAE ¢ el=E{e] FI} Y|
Fig. 7. Position of added capacitors and inductors. ,

O R DI DUP SN TN N-JU SO

15 16 17 18 19 20 21
Frequency(GHz)

Fooefreede e don i ik

: ; T1e 20 21
Frequency(GHz)

i % : ! . : ' : t :
06 0r 08 08 14 15 16 17 18 15 280 2
Frequency(GHz)

%l g AujAE S Halol| WE S-parameters
Fig. 9. Simulated S-parameters for different capacitance
of capacitors.

ERI I

ENE SCARN VIR M
16 17 18 19 20 24

Frequency(GHz)

a8 8 HuAE Xl e S-parameters
Fig. 8 Simulated S-parameters for different position of
capacitors.

Aot w2 Fag dYelxe st Lig) ol
Aol Tz

" 72 e di9edAd APz de A8
suspended linedl JHEIS} ANAEE F718 Aotk

o714 AYEE 1nHIE 3AANT) 3, 3718 AHAH 60 Unit{mm)
1‘4 AACE AARE of WAkEAT} ARz W LI L L ‘};3_‘%03
= 19 89 A, I lgductor Capacntor
L7t 3mme) 4% 850MHz, 4mme! %% 780MHz, (inH)
5mm¢l A$700MHz A A9 Ay =r} Jehg, a2 10, &/XaE et & suspended line| 37|
&0 AGAEY L3 wE WAl A Fig. 10. Dimension of the optimized antenna and

suspended line.
W3 p

o

© I8 9% Zth &3] 7pFIY W 80MHz,

(875)



84

ﬁ “a;. " ; h ?‘ . o
T4 .
et ] T - < }
e o B 458 B T . W
§~12w«4 i ¥ 8,88, ¥ : \
g P E 5] By &8y e
g o o M .: N
s B N s
A8 .
o S
T o BRES SR R 5 e R
5 07 08 08 1.6 51 1213 14 15 16 17 18 19 20 21

Frequency(GHz)

a8 1. HHEE oE|ute| S-parameters
Fig. 11. Simulated S-parameters of the optimized
antennas.

Eriehopa

T8 12 AxEE oL 58

Fig. 12. Simulated Efficiency of the optimized antennas.
8[pFI1¥ w 770MHz, 9[pFI1¥ ™ 720MHzelA 32 <]
AYErt dojzivh 9 & Fy gigdA AdA
He X9 &% Agd BE Az Wuse AY
YA EgTh

ol }o] ATE FYs HAE HHY < Y
# A4E 29 109 YEiR L, 2 2dE 39 1H
2} 219 1114 LTE g class 13/14 %476
-798MHz) % DCS1800/USPCS1900 oh9(1710-1990
MHz)ol| A WAl 47} -6dB olstoli A EE
Z}z} -12dB9; -10dBE ¥4em™, o]3& suspended
line& AME-3A 92 7% R LTEUYAA < 9dB,
DCS1800/USPCS1900 oA ¢ 15dBAE A&7}
A=A

a9 12+ ¢V wAla g AA 8¢ vERd

LTE/DCS1800/USPCS1900 THE7I8 MIMO QHEILIS H2|E HM0f ket A

(876)

ZEI 9

Aoz WAFEE LTE A 33-40%, DCSI800/
USPCS1900 t%ollA 45-90% °lt

mz g

B =Fd A+ LTE/DCSI800/USPCSI900 ©E7]4
MIMO <¢teluE AASE 5 el Abole] Ak
E /44317 $18l suspended lined 9231, 9Z2¥
suspended lines] #AZAE} AYEE F7IeHAT

HAstg MIMO ¢telu= LTE W4 class 13/14 df
gl 746-T98MHz¢+ DCSI800/USPCS1900 thHE el
1710-1990MHzE wH&3t). 5 <Heu Alol9] Aok
Z4z} -12dB € -10dB ©]3}o]®, suspended lines} # 5
AHE, A9E7}t Qe A9 uvls] LTEHNHA 9dB,
DCS1800/USPCS1900 914l 15dB A=At

3kx % DCS1800/USPCS1900 thdol A <tev w
AEEO] H-N0%E T ATHE YA, LTE Y
g E 3B-40%2 FF dHY 2 NS A 97
7t 288,

[1] Mohammed M. Bait Suwailam, Muhammed S.
Boybay, Omar M. Ramahi, “Mutual Coupling
Reduction in MIMO antennas Using Artificial
Magnetic Materials,” International Symposium
on Antenna Technology and Applied Electro-
magnetics and the Canadian Radio Sciences
Meeting, pp. 1-4, 2009.

Fan Yang, Yahya Rahmat-Samii, “Microstrip
Anternmas Integrated With  Electromagnetic
Band-Gap (EBG) Structures: A Low Mutual
Coupling Design for Array Applications,” IEEE
Trans. Antenma and Propagation, Vol. 51, No.
10, pp. 2936-2946, Oct.. 2003.

M. Karaboikis, C. Soras, V. Makios, “Compact
Dual-Printed Inverted-F Antenna Diversity
System for portable Wireless Devices,” IEEE
Antennas and Wireless Propagation Lett, Vol
3, pp. 9-14, 2004.

Ding Yuan, Du Zhengwei, Gong Ke, Feng
Zhenghe, “A Four-Element Antenna System for
Mobile Phones,” IEEE Antennas and Wireless
Propagation Lett, vol. 6, pp. 6565-658, 2007.
Soon Ho Hwang, Tae Sik Yang, Joon Ho Byun,
Kim, A.S., “Complement pattern on metamaterial

(2l

i3

[4])

5]



(6]

2010 108 HxZes =2X XM 47 A TCEHH 10 & 85

antenna for reducing mutual coupling in MIMO
systems,” European Conf. on Antenna and
Propagation, pp. 204 -207, 2009.

Seokjin  Hong, Jaewon Lee, Jachoon Choi,
“Design of UWB Diversity Antenna for PDA
Applications,” International Conf on Advanced

[8] Aliou Diallo, Cyril Luxey, Philippe Le Thuc,

Rpbert Staraj, Georges Kossiavas, “Syudy and
Reduction of the Mutual Coupling Between Two
Mobile Phone PIFAs Operating in the DCS1800
and UMTS Bands®, IEEE Tran. Antennas and
Propagation, Vol. 11, pp. 3063-3074, 2006.

Communication Technology, Vol. 1, pp. 583-585.
2008.

[71 Yong Cheng, Wen-jun Lu, Chong-hu Cheng,
Wei Cao, “Printed diversity antenna with cross
shape stub for ultra-wideband applications,”
IEEE  Singapore International Conf on
Communication Systems, pp. 813-816, Singapore,
2008.

PSP N A

= 5 71(439)

1999 7 4kth st
AREEHH A £

2001 ZAAd g
AAF A A EY

2004 ~ & A At

~ AAZ et oA B

2000 ~2008 &= 1A A}

20109~ #A ALFHAA

<FBARF: FHEFA, FH>

23 HHIY

20093 A4t st
AAFe3 Al 29

| 20099~ A AT

AAZ 0 44 37

<FUAROF: FHFA, >

of & 2(339)
2001 73/g e

ARF A B} Y
20033 7/ digtal

AABEH A4 5
2002 ~2004'3 ojo]x <tHIUA
2
20043 ~2007d He FYATA
20089 ~AA FEFH AT4
<FHARE : FHL>

ol & 2(439)
2007 A &) etiL
ARz b 29
20093 o}t gt
AAFLE A4} F
2009d ~AA AFEFH QP2

2% <tdY, RFID ®l1 <reEILY

20043 1€¥-~20053 2€ WAAlY oistw WE-uS
19879 ~d A Adustn AxFea Jus
<FHAEOE : vlojaz g FAFA, ¢tElY, Metamaterial>

IR



