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Antenna Efficiency Variation by the Influence of
Human Body

AA L) <

gl o el 3

gae W3

Yong Joo Lee’, Jun Hee Han™> Woon Geun Yang'

o] & F,

- = Rk O
LI R

A
T

In this paper, PIFA(Planar Inverted F Antenna) which operates in PCS(Personal Communication System) band is designed
and characteristics are investigated. Designed PIFA was installed in three types of handsets, folder, bar, slide, and the
performance was evaluated. Head and hand phantom were added to make the most similar environment to real condition of
mobile phone use, and influences on antenna performance were analyzed. The simulation results confirm radiation patterns are
greatly changed and antenna efficiency is decreased by the effect of human body. Performance variation of the mobile handset
antenna was observed as changing the angle between mobile handset and head phantom from 0° to 2; 4° to confirm the variation
caused by the relative position of mobile handset and head phantom. Directivity was decreased gradually as the antenna goes
away from head phantom, and showed the trend of increasing efficiency. But in the case of bar type, where the position of
antenna is relatively close to head phantom, that trend didn’t show. It was confirmed that the shape of handset has a great

effect on the performance.
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Table 1. Simulation results of the designed PIFA.
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Table 2. Simulation results for the performance of handsets.
i 2. TV REd MMM mo| MY ot

Directi | Efficie | Resonant
vity ncy | frequency
(dBi) | (%) (MHz)

TRP | TIS |Gain
(dBm) | (dBm) | (dBi)

Folder
type
(without
phantom)

2911 |-105.13] 379 | 4.64 | 81.48 1,854

unit: dBi

Folder
type
(with

phantom)

2568 |-101.70| 328 | 7.55 | 36.95 1,808

Bar

WP | s934 |-10536| 304 | 360 | 8598 | 1852
(without

phantom) W

Bar type (a)Folder
(with | 2680 |-102.82| 447 | 766 | 47.88 1,858

phantom)

Slide
type
(without
phantom)
Slide
type
(with
phantom)

20.15 |-105.17| 4.16 | 481 | 8223 1,814

2759 |-10361| 526 | 7.38 | 57.35 1,814

333 A= WA FHE B

AAl AR dEisk F o frAksHA B el A= WE A

Z7late] A mo] AL AAsgtt 18 7S W] e
dz AE B 2 F B9 AR woln glom,
T3] A4 2o) 49 Ass vehign,

(b)Bar

(191)



8 M| M XtHets] =2X|(Journal of IKEEE) Vol.

- unit: dBi
4 0n

: —
128
54

2453

30,60

(c)Slide

Fig. 7. Simulation results for the radiation patterns of
handsets (with head & hand phantom).
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Table 3. Simulation results for the performance of handsets
(with head & hand phantom).
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Fig. 8. Simulation results on the performance for each
case of touch angle (with phantom).
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Table 4. Simulation results on the performance of touch angle
(Folder type).
X 4, HF 42" MM 2ol AME Zu (EH Ef
&)
TRP | TIS | Gain D're;“v” Efficiency
(dBm) | (dBm) | (dBi) (dBI) (%)
0’ 2568 | -101.70 | 328 7.55 3695
2° 26.48 -102.50 3.9%6 723 44.45
4° 27.18 -103.20 4.69 7.31 52.27
Table 5. Simulation results on the performance for each case
of touch angle (Bar type).
% 5 MEF Z4zY MM mo| MY ZI} (HIEFY)
TRP TIS Gain |Directivity | Efficiency
(dBm) | (dBm) | (dBi) (dBi) (%)
0° 2680 | -10282 | 447 7.66 47.88
2° 25.79 -101.81 343 761 3791
4° 2612 | -102.14 | 376 7.61 4093
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Table 6. Simulation results on the performance for each case
of touch angle (Slide type).
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27.80 -10383 | 526 721 60.31

=

-103.95 62.00

£
lo

o &

19 ot
e r}tto

N
o

rplr
e o
@ o M

9
Td
dx

N
-

%

(AU
=)
N

o
o

o r_?_, 1"‘1
2

;

I
A

£

o
% 3

M e
o,

g2 et
TFEola
g k97
Hb% bl

>

N

2y
ENACH
> 9

N
0%
2
£

BT
1o,

o2

>

T

e

N

N

)
X
o
K

ol
ol
rlr
(M

:{I)L_"
tlo
i}

HS Bk
>
wy o=
)
2

it =
R

fuj
|
Py

(
|

>~
-
2

=2 o

ﬁd
rm I:m X 2

w 30 % 712

Cwwe AeE AF sl v
wEy] A A QA A
SEREIS Sre|L
Aoz AztET}
e e W e 9
EEREE R

s}a} =

HUHE‘

o

o
o

7ol

off &
T
]

T

>~
-
oo
2L

Aol

oft £ X % ox 2 of |0 &

O
&



& AA A
o 47€ PIFAE PCS tidel Al Saahe etz
A1 VSWR 31 7] 1,776MHz~2,047MHz2] 14.18%
o WYEL Ak AAE HLE Eos o

ghol= BYes 2T G A&t WAdd

& Avnw, qAger AP PAEL 0
RE A

o wwy] efefzoz WAsEe] X154
X

L=
ol
Lo o =
)

=

o

b3
e 2

o

Ho

fz

O oy (2T odd M 30 hu
o oo oo o
o o

ol\
)
_?L‘
rir
N
=
il

1
252
5
i

7y AR
ok thel vk el
o 2w AREE
CEEROE LR
o A A3E wg
AR grevte] Abols} WolAw che}
e AMHoR wiE Aol P4

?_]

g

do flo rlo Jo
N to o

o oX O{‘l'N
o o

2
o,

B Lo
X

N
%r“

&2

;10_‘

lo 1

:E’.:

off

&U“

13
=4

x0 fob
Yl e

LM
o

PN

[o fL oo
U S kB O N g 2 (1O
of
N
N
g (tl
=2
>
rlt

>

ox O it e
N 2
sl o
_u °
-0,

£

=
oft

o
X
o
[>
o

T, A, AR gl uet of
A AT Atk WG e ol

Wl 27 2 R Yol theA

T
E R
S

rot

(194)

MI7| M A&s| =2 X[ (Journal of IKEEE) Vol. 12. No.4

duz mEsd A4 432 4ae @ ug
d otEluE AEE AHUES dF GFd wds
SAR 9#714 1@ 15, LELS ol wE7|
§ 229 devel W@ A7 Aol A&How I
2% Aow Arft

ZHoeEs
OlM Y, ZET, “olSS4l HHI|E e

rHAate Z/z M43, 235,

(1] ol3 =,
LV, Bt = X Af ot 5t 5

pp.68-74, 20034 44,
[2] D. Manteuffel, A. Bahr, "Design considerations for
integrated mobile phone antennas”, /EEE Trans.

Antennas Propagat, vol.49, no.48, pp.252-256, Apr.
2001.
3] &A= “EMCEMIE I2{st FUi& cTHZT| o
o Jls", MApmists Es/Af, vol9, no.3, pp.53-64,
1998.

[4] NTT O|SSAMU(F) HHLATOE, ZZFof of
EHLf Z|F2f O|E&EA ote|r) AIAH, ZMHIE H
Hod A 1999,

(5] ol&tg, o|xd, AMld=, 5| F o|Zs|, “ols&EA
€ 1 28, N SAR WY L 7|87, HE&EA
oAPXNEH [ITA] HESAATE S &7 AL

6] ZAMal, ZEZT, s22, “Head &

o|st o|SEAl otetT|ol MsHE,
HE5tetE 83 =24, vol.33, pp.253, 20064 7H.
(71 271, “&8 ote|Lle] WAl g SHY", =4
Apafstsl MApm I/, M14H, M2F, pp.18-23, 2003
H 49

SIPNEEP

o & F(AE9Q)
? 20074 2%:

(F8AD

20074 39~ @A) ARk AA-ES

3} AA 4

G PARP B grel, AT E

)
T

QA ARed 9



Antenna Efficiency Variation by the Influence of Human Body

2006 29 <1Hd)
(33D
20089 29: Q1%
SHAh)
20089 29: (FLGHA A

19834 29: Agugtn Axys 3}
(8D

19854 29 Agugtn Axws 3}
(@D

19949 29 Neujetn Az 3}
(F-8hakAl)

1988y 3¥ ~&AA: eyt 4 Aw

st} AQZA}, Zaulg, BuE Wl
19979 3¥€ 720019 12¢, 2004 2€¥€ 720059 19¥: (
LGAA (F (—r)LGZéEE*J 2 AT

20004 FEALE A3t $-5 2 HuolE A7
20019 5¢ 720024 29 S AAFAIATY TS
2 &1 Q79

20024 39 T @Al (FNT 7]EA 0T

2003, 2004, 2005d%: AAIIBARA wk2F= "Who's Who
in the World" S4)

20051 T 200613 % AAIQIEALE ml2 = "Who's Who in
Science and Engineering" 57

<G AR o]FEA vy, oty ARk vESE

B
)

rQ o
—H o

(195)

11



