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An Implantable Antenna Designed for Loading onto a Cardiac Pacemaker

Satoshi NATAKAT, Kazuyuki SAITO't, Masaharu TAKAHASHI'!, and Koichi ITOf

0000 0OO0O00O0000000000000000000000000000000000000000
gbobooooooooobooooooooOobo0oOoOOoO0OOOO0DOOO0OO0DbOO0OOObOOoOoObOoObOboOODO
00000 FOOOO (Planar Inverted-F Antennal PIFA) 00 0000000000000 0O00O0O0O0OO
0000000000000000D00000000MICS (Medical Implant Communications Services) O
00000 402~405MHz 0000000000000 O00O0O00O0O00O0O00O0O0OODOOOOOOOOO
goboooooooobooooooooOobo0oOoOOoO0oOOOO0DOOO0OO0DbOOOOoObOOoOoObOoObOboOODO
goboooooboooobooooboooobooooOobooOoOooooOoOoobooOoOooOobOOooObooDbbOoOoDo
000000000000 00000000000000000000000000O0000O00000000O0
00000000000000000000000000000000000000O00000000

goooo OboooooooooooOoOoOoOoOoOoOObOOOOO0 FOOOOOFDTDO

1. 0D OO0

00000000000000000000000
0000D0D0O00000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000100kHzO0OOOOODOOOO0000000
000000000000000000000000
000000000000000000 [1,[2)000
000000000000000000000000
000 emO000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

f0ODoDoDoDD0DO0OO0OOO000O0O0O
Graduate School of Engineering, Chiba University, Chiba-
shi, 263-8522 Japan

o000 0D0DO00000000000000000000000
Research Center for Frontier Medical Engineering, Chiba
University, Chiba-shi, 263-8522 Japan

0000000000000 00000 kbit/sOOO
goboooboobooobooboobooboooboono
gboooooooobooooooooboobooooad
goooooocooooooobooOooooobooo
000000000 80

0 00 00ISM (Industrial Scientific and Medical)
000000000 245GHz 00 0OMICS (Medi-
cal Implant Communications Services) 0 0000
0400MHzOODOOODODOOOOOOODOOODOO
000ooooooooooooo0245GHzO0000O
gobooobobooobooboooobooboo
ooooooooooooooboooooooood
goooooocooooooobooOoooooobooo
ooISsMOOO0OOOO0OO0OO0OO0O0O0O0ooDooooo
0000000000 40000 FOOOO (Planar
Inverted-F Antenna : PIFA) 51000000000
0000000000000 ODO0O0ODOOODO
gobooobobooboobooboobooboo
goo4o0MHzOOOOOO0OO0O0O0O0O0O000000
0000000000000000([7,[800000
0000 80000000 DO00obOOooooDo
goooboooooooooobooOoooooobooo
oo [@ooooooooooooUooooooo

0oooooooooOo B Vol J92-B No.9 pp.1407-1415 ©UOMMODOO0OOO 2009 1407



00000000000 2009/9 Vol. J92-B No.9

000000o0o0o00000oo [oooooooon
gbooboooboooboooboooobooboobooon
gbooboooooboooboooobooobobooon
gbooooooobooobooooboboobooon
gboobooooobooooboo
000o0O0oo0oO0o0o000000ooooooooo
00ooO0ooO0oo0o0oo0oOooO0ooOooOOoO0oonoon
OO0OMICS (402 ~ 4056MHz) DO O0OO0O0OOOO
o0ooooOoboOO0oo0oo0o0o0ooooooon
o0oooooOoo0oo0ooboOooOooOOoo0oooon
gboobooooboobooobooooboboobooon
000 PIFADOODO MOOO0D0DOO0ODDO
gbooobooooboobooobooooboboobobooon
gbooooooobooobooooboboOobobooon
00o0oO0ooO0oo0o0000o0oO0ooO0ooO0ooooonon
000000000000 (Finite Difference Time
Domaind0 FDTD) 0000000000 O0O0000OO
ooooooOoo0oo0oooOooOOooOOoOooooon
oooooooooooon

2. PIFAOOOOOOOOOOOOOO
gobobooboooooboogoo

2.1 00000000
01(a)000000 PIFADDODODOO 1(b)
000000000000000000002.200
00000000000000000000000

40 Feeding pin  Dielectric substrate (= 9.8)

—_—
..].Dielectric substrate (5= 9.8)

‘ Feeding point
v

1.6

1.6 ,l Aﬁ/

30

21 Radiation element 89 121
10 : ¥

18.9 Pacemaker

Z(L‘ix xi\i)’

(a) Configuration of whole pacemaker body.

Shorting pin

Unit [mm]

Dielectric substrate (g, 9.8)

Shorting pin Radiation
element

Feeding Feeding
pin point

Pacemaker

(b) Calculation model around feeding point.

01 OoOooooooooo
Fig.1 Configuration of the proposed antenna.
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Fig.3 Reflection characteristics.
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Table 1 Electrical properties of fabricated phantom

at 400 MHz.
Relative permittivity | Conductivity [S/m]
Target 38.1 0.53
Measurement 39.2 0.50
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Fig.12 Reflection characteristics.
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