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Wideband Conformal Antenna for Endoscopic Capsule Application

S8 A

(Hyoungsuk Yoo)

Abstract - In this study, a novel wideband conformal thin antenna is presented for endoscopic capsule application at the 915
MHz Industrial, Scientific and Medical (ISM) band. The thickness of the antenna is only 0.2 mm which can be wrapped
inside a capsule’s inner wall. By cutting meandered slots on patch, open end slots on ground and utilizing long arm, the
proposed antenna can obtain significant size reduction. The net volume of the proposed antenna including substrate and
superstrate is only 37.4 mm® (187mm? surface area). This conformal antenna has shown good performance through simulation
and measurement with maximum gain of -23 dBi and wide bandwidth from 137 MHz - 205 MHz depending on different
environment. In addition, the effect of internal materials specially metallic battery is discussed briefly.
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WAE ATk AlAHE 453 XEU Jts QoA HHEA]
sttt fHA02 H A Y EoAs, than ZEe
AHEA] E1 28 AT 120 cm@Q} 47 YRT] GASIEC =
CHEo] AT EATAl 231 Holle JYe dalstety] flaiAl,
tHEAIZolZH= ZE AIAEIO] AT} SEAIEE ol2st FERC)]
AlAHIS SIAF9) BHEolL 18E el TE exloAl o
g H ARBEY| 2o Aol 2 TS Utk APl RASE
H UWAIE AIAEOCREE FEFES OIgYgde Hdske A2
Ad3s| ofgt). Jgst olRE, He WAIZO] olgst Meks =
Ho7] o AEEHRAL 0] A& UHAIZT tHEWAIE &
o] sAlo] ZhssitH1l.

gmFoz ASWAIAL 26mm x 11mm I7E 7R W
Hol #e 7}, B4 32 &=417], LED, HiHdl, &5t =,
Jea CHEILE Eghetal QUut2]. A8t 7ol nekst [U1A
54 5o TESHHMLE F2 e Aloj= Qo] FEE7] Q5]
A, g WAIZo AISEE FEsh oEUE dAlslke A2 o
< of#f TAoItE AT ElolH AES A He Fat
¢ Y YAl FQsith Aol F2 AT ¢ A= Fuke O
oo] Exfel] wheol AAs & Fuleg ddoke A YAl
ZQ5HA 1o}k ST o]& E0] 402 MHz9] Medical Implant
Communication Service (MICS) THY2 AAZCZ Tlo]AA @l
O] BRRE AT £ A= F2 Fik¢ UYUZ He WAIZd
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= ZAGHA] ZTh I8, 245 GHzO] Industrial, Scientific and
Medical (ISM) W92 W Fuke tie 7RI 1GHzS] =
2 FoFE 7IRA A0 AHZ FEE TA A & BAREAO]
LojHTH3-4].

2 =FoAles Zuiddolal g2 (FA 0.2mm)9] AxH HE)
£ XAl 915 MHz ISM thejo] sZtst= WAl QLS At
SHILt QLS AYSHE fIsiAl, 2ol e FEAT = FEiY
£20] X0 A3l open end HERQ ground SFO] AR
C} QL ARE #dst 2 |EQ 50 mm okl Zlojo] 4}
ot AlEEoldE TSIt sy AlEd ol dFog, 3
O 180 MHzO| thoiZi} -23 dBi] 0|5 A& + AJUCL A
& Ohof] XISt UL AlEd01A AoA AR fAFSE Q1A
g9 Ao AREA siY ARA A} AMEsE
(Specific Absorption Rate, SAR) T3t BAEQIC

282 B
2.1 Antenna Design

2 =Rk ISMAEA =7 7hHsohd, Jtielolx s
7hsst HEE OHEHUE AOStIon, QREZHAY QL
CIRIQIE 9I5to] FDTDEIAIE 0|88 SimdlifeE AMSSIYICE 1
g 1@oA He ZXE, AtE AXY OHELE 47 mm x 8
mm x02mm (75.2mm%2 IA7E 7KW AR ZREH= B
& 374 mm®0lth 2cm 2019l F A9 71 = HYS VKM,
o EZol| 45k 7|07 FETESH HAF XV 5Q% Q4
olt}. Fg¢ot QL X4E I8 1@l LERL} At 71250
E mojlaz=AEY 3ix] eEuol, o # ZekolA 0.3 mm
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Fig. 1 Proposed antenna model: (a) Antenna’s flat side view,
ground and patch details ((all units are in mm) (b)
Capsule internal structure

HoJZl o] coaxial feedE 7IXICL TIE HIUHE & W0 A=
ground9]oll A= slotS T CHE parasitic AES 7KW, 0]
slot9] RIRE ZFOEN, U JTFuE WHEe = U
Ch AxY oy FJEiE ol Qlstd, AE Zoim AMEQ
Rogers ULTRALAM® 3850 HT (g =3.14, tand =0.002,
thickness = 0.025 mm)E substrate % superstrateZ AFESIS
c}. ok J8 1oAY 26 mm x 11 mm IVNE 7K AsE
orzo] E2A "otd SETFsSHA SIALE e FAE 0.1
mmoO|H, MHHFEZHC ZC|o|HHE (g =225, tand = 0.001)
AMESIGTHB]. I9 2@ Zo] AXY CHEUE He oo 4f
st & #A&sH £S8 WE 50 mm Qo] 22 AEjoA AFH
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Fig. 2 Simulation environment :
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Fig. 3 (@ Antenna fabrication (b) Antenna testing for
reflection coefficient with network analyzer

AEP0HE St ¢S 28d WY SHEUE FHF
sigt S0l 18 2(b)olA HE ZXE, Duke HE (324 H4)
A% otol dstol O AAIeH Zi7ke g oA BEst 2tk Gt
S TESINCE I8 3@ MAE Axd oLt 3D ZRIE
£ 0|88 #He WAIE prototypeOlTt.
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Fig. 5 Far-field gain radiation patterns of proposed conformal
antenna for homogeneous phantom and measurement
model. (a) Azimuthal (XY plane), (b) Elevation (XZ
plane)

2.2 Simulation & Measurement Z}

AFE  AIEHoIHAE  9dl  FDTD-based AZE Q]
SEMCAD XE AFZSIQLE AlBEolMojAel ZA 280 47
2 FAuEd [6]g olgsl¥omn, &4 Fikre 915 MHzO[Th
AEHold 2t e B8sh] flotol, wEst &5 WE (220
mm x 150 mm x 100 mm) & O|&3l%on, Ax| SHoA= &
A AW HRUZE OlESIATHA™E 3(b). #EsH &8 Y,
QA 4% el Ad ZHoA9] [S11] Hl o] I8 40] LiEt
L} Qlom, -10 dB TiY9Eg 7|1Eex FAst dMEoliE 176
MHz (882 MHz - 1085 MHz)9] thel = o1x] MEojAE 137
MHz (832 MHz-969 MHz), =& #HolAE 205 MHz (825
MHz - 1030 MHz) 9] theiZg ZH2 7RIt

QIAIO] OFAITIE (RF safety)E €I5H0], 1 g, 10 g QAAIESES

g LHAIZol S8 7ttt dtHe Z=E ot
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(Specific Absorption Rate, SAR) #t& &4 Fu}491 915 MHz
oAl 18 2(b)olA9] eZolA AL 1 g, 10 g SAR
g UEAPIE FJo 518 A¥e 22 6.3 mW, 30.16 mWol
L gurdog o] g2 QA AYd gur7oM QFEE &
g FMYHD AN & golEE AWMFoZ EM U2 SARE 7t
AA Eoh
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2 =2oMs 24 e WA 88 kst 3uiY Ax
g CHEIUE Aetelnt. # &S 2 Wy AdolA o -23
dBi 0|52 floH, o] 7IX egolA9] HFE AlEHold
I FF Aol GRS ISMMEQ! 915 MHz thojolAl 5
SRl Al 8D ZEEH Mz ool R FE] OHELEE Al
srold B deglor 1 dss FVRIRICL oAl Eve B
Al pHSe Bt U oS B tl9Es sl & A
OHEl COHELk= e UAE ARV fleiM CElL A
SAR 24 EHAXE, Tefot olAlg ogrI7iolME 11 889
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