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Abstract

Wireless communication has made dramatic development by
communication skill which is transmitted voice and data with
advantage of a convenient and movement. The wireless
communication is constantly developing in a variety of fields in
offering a new service.

This thesis presents internal antenna and/or RFID tag
antenna  miniaturization and broadband skill for mobile
communication. First, it describes about a personal digital
assistant antenna’s miniaturization and broadband skill, after
improving isolation. Second, it appeared the feature about the
RFID tag antenna’s miniaturization, broadband skill and
application. To apply for the vehicles that going in and out
system and traffic, tag antenna’s position takes advantage of the
side-view mirror because most of reader is located on side of a
car. Directivity that radiation patterns of tag antenna which is
attached on inside of the side-view mirror shows influence of car
body(conductor). Readable ranges have been evaluated as reader
had received the information from the tag.

This thesis is shown very high isolation and resonable
antenna characteristics such as radiation pattern, antenna gain,
broadband, antenna size, etc.. Due to these merits of the proposed
design techniques, it is expected the proposed design techniques

could be applied in the wireless communication and RFID system.
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E(t,f)
Array
element
Near Field
Scatterer
Dielectric Dielectric Constant, £,
thickness, h

2% 11 95 SHHY A" A sk o a9l
Fig. 1.1 The external factors which occurs from multiplex

antenna system.
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A 2% 2-CH WiBro band MIMO ¢t&l4-$}
PCS ¢tElY 29 A= F4S A% 44

2.1 2-CH WiBro band MIMO ¢HeEIY

PCS ¢te|YE A S 93 2-CH WiBro band MIMO <]
o] 2= 7 719 WiBro 9ol A s2tst= vy SHHUE -
Aeo vy Fxo gt s F otHu 3 A5 A 54

o] -18 dB o]3&tql SA = 7FIHI7I.

Unit : mm
Thickness : 1.6
€r=46
& I Copper
B Fre
z
T_VY
X

a9 2.1. 2-CH WiBro band MIMO <t upe] =%
Fig. 2.1 Structure and specification of 2-CH WiBro band MIMO

antenna.
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2.2.1 PCS&WiBro£ 2D <¢tH Y
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Fig. 2.3 A proposed 2D antenna structure for PCS/WiBro band.
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Fig. 2.4 S—parameters of proposed antenna.
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Fig. 2.5 Radiation patterns of proposed antenna.

19 2.6 WiBro§ ¥

puls g e

ek PCSE SHEIUZE fl& w(a)et PCSHE

_10_

SR

Hazlles

=

=

B

S
=

e

FH 0w



AASES Wb FAHES YERHATE vy QFELY Aol 9
e =7E glojfomA olyE gk tE BWe ARV 527
Hol WAtsido] Tt ofgFo R V| golxl YFHE YERHAA T,

245 YA A Fes S FAGS FARA

——
-

[deg.]

(a) PCS <HHIY7F gls o (b) PCS <tEIYUZE 1S o
(a) Without PCS antenna. (b) With PCS antenna.

18 26. WiBro® mlelt] Ste|Lhe] HiAlg e,

Fig. 2.6 Radiation patterns of meander antenna for WiBro
band.

2.2.2 PCS&WiBro$£ 3D <¢HH Y

a9 272 3D PCS ¢HHYe] #+x2E yEldn ~3told
o] AtE PIFAS 5H2 22 F3gofx
PIFA ®Htt 378 A A 57 W&

:l

My s 2 (i oy
N
X
il i,
s
ri
ri
M
K-y

a

delgond AL AL 5
telbE A6l mestgr. Fxol @ Aage A 9%

-11 -



AFeA s AAE e Zstold ohebel
bgold P22 AAES AAsdG Y 270
A e G4, WAAFE HAse] 9la

A

Port” port
"o B Copper
3 FR4 | 25

Thickness : 1.6
£r= 4.6

Y |
Air, £=1 .
L Feeding
X Unit : mm Point

a9 27, Aet¥ 3D PCS ¢HHUE ¥35Hsk A A <t +%
Fig. 2.7 Design antenna structure included proposed 3D PCS

Slit

=

40 Unit: mm

antenna.

a9 282 vl 45AF 54 v sl OPHMA £
S waAlEA A4es Bass

fr <o
4
w
3
=
lo
Ir
S
=2,
)ﬁ
O
v
ofo
O
o
=
L
S
do
ﬁ,
et
o,
o
N
X
ol
L

_12_



Unit : mm

—— 1

—— 2

—#— 3

—~— 4

30— 2. ‘ ' '

M5 1.6 1.7 1.8 1.9
Frequency [GHZ]

9 28, o] h W3lo] o3 WhAMA S

Fig. 2.8 Return loss by height h variation.
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Fig. 2.9 Return loss according to parameters of PCS antenna.
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Fig. 2.10 Current distribution of PCS antenna.
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Fig. 2.11 Isolation characteristics of each antenna.
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Fig. 2.12 Calculated S—parameters of 2-channel WiBro band
MIMO with PCS band antenna.
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25t

1 5 2 3
Frequency [GHz]

ad 214, 2-A12 WiBro ] MIMO <te| vk PCS th <
QrelLbe] S-stehvlE 37 g

Fig. 2.14 Measured S—parameters of the 2-channel WiBro band
MIMO/PCS band antenna.
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(a) Measured radiation patterns of PCS antenna at 1.8 GHz.
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(b) Measured radiation patterns of WiBro band MIMO
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Fig. 2.15 Measured radiation patterns of 2- channel WiBro band
MIMO.
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Fig. 2.16 Gain of the 2-channel WiBro band MIMO and PCS

antenna.
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(a) 2D PCS/WiBro antenna (b) 3D PCS/WiBro antenna
a9 2.14. AzrE FEHYV AR
Fig. 2.14 A photograph of the fabricated antenna.
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3.1 RFID System
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Fig. 3.1 Configuration of RFID system.
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Fig. 3.11 Readable range of tag antenna.

¥ 3.1. Bz ekElLte] <12 A
Table 3.1. Readable range of tag antenna.

=)0 15 30 45 60 75
A2 (M) 4.6 | 4.1 3.7 | 3.5 3 2.6
90 105 | 120 135 | 150 | 165 | 180
2 25 2.8 3.7 3.8 4.1 | 4.4
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Fig. 4.1 Example of the virtual use RFID tags attached to the

car's sideview mirror.
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radiation box

Unit : mm

(b) H-3 A A

(b) Partial design
I 42, B2 SHHUE Egks 34 AJEd oA

Fig. 4.2 Environment simulation including tag antenna

¥ 41 A= A9

table 4.1. Vehicle specification.

9 mm
% 4,800 A E 1,830
4L 1,475 | Alel=nlE | 190 x 135
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mirror in simulation environment Fig. 4.2(b).
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Fig. 4.8 Readable range of a tag in measurement environment.
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Table 4.2 Readable range of tag in measurement environment.

=) 0 15 30 45 60 75
A2 (m)] 4 3.84/3.352.98/2.65|2.41
90 105 | 120 135 | 150 | 165 | 180
2.2 2.3 | 2.4 12.73|3.16 3.853.93
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Fig. 4.9 Structure of proposed tag antenna.
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Fig. 4.12 Comparison between calculated and measured return
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(b) 50 @ XE
(b) 50 Q port
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Fig. 4.13 Fabricated tag antenna.
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(a) 910 MHzol A& Axk
(a) Calculation at 910 MHz.
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(b) 710 MHzell A & A4k3t 54
(b) calculation and measurement at 710 MHz.
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Fig. 4.14 Comparison of calculated radiation pattern(a) and

calculated and measured radiation patterns(b) with 50 Q port.
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(a) Measured radiation pattern with car body(710 MHz).
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(b) comparison of readable range between with and without car
body.
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Fig. 7 Radiation pattern with car body and comparison of

readable range.
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Table 1. Readable range of tag antenna(up : without car body,

down : with car body).

7L = (°) 0 15 30 45 60 75

Agm)| 9.9 | 9.2 | 85 | 7.5 | 6.7 6
90 105 | 120 | 135 | 150 | 165 | 180
5.5 59 | 65 | 75 | 82 | 89 | 9.5

ZF = (°) 0 15 30 45 60 75

Ae(m)| 9.3 9 85 | 74 | 6.8 7
90 105 | 120 | 135 | 150 | 165 | 180
7.3 6.9 | 65 [ 6.7 | 7.9 | 8.5 9
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Fig. 4.17 Measured results of a commercial tag.
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Fig. 4.18 Comparison of readable range between commercial tag

antenna and proposed tag antenna.

4.4 Summary
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