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Development of wearable antenna for preventive healthcare system
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In this progect, wearable antenna for preventive healthcare system is
proposed. To minimize interaction between the antenna and human body, ungrounded conductor plane is
stacked at the bottom of the antenna. Numerical analysis was used to investigate the relationship
between the proposed electromagnetics (EM) coupled feed technique and bandwidth characteristics of

the antenna. Besides, the relationship between the ungrounded conductor plane and the antenna
characteristics, and related operational principles were clarified. Antenna fed by 1/4 wavelength
L-shape microstrip feed line was fabricated and verification was made by comparing the measurement
results with the numerical analysis results. Based on the outcomes of the study, the proposed
antenna has input impedance and radiation pattern with a good tolerance towards human body effect,
which makes it a prospective candidate for wearable antenna in the preventive healthcare system.



WBAN WBAN
WBAN 2.45GHz ,
WBAN
WBAN

WBAN

Industry, Science, Medical (ISM)

FDTD

FDTD
1
IT‘IS Foundation
MSA 3.2
Antenna under test
rd
¥
1 mm SKin
2 mm Fat

10 mm Muscle




3.2mm

3.3

10 dB

MSA

T
g 3.3 tand =0.002,
MSA
1/20
MSA 1S11|
[S11[<-10 dB
ISM
MSA
MSA  P-fed Rect MSA
Er
tand =0.002, 3.2mm
Is L
5 Is 2
5 Is 2 >2.4 GHz
Is [S11[<-
6 , MSA
y
X
Z
10
515
2-20 ’
o-25 Vi
%0 ;
# t T HEZEN
& e N =3l
22 225 2.3 235 24 245 25 255 2.6 265
Frequency (GHz)
50 mm
™ ff; Ia
. e . | — ——r
I | 2 £=3.2mm 3.2mm
!u| g y
NE ERE 2mm
1-‘1/“;-3 . | [ £=3.2mm 0.8mm
fn b 413 | ' ‘
MSA P-fed Rect MSA w,=31.4,

L

1.=27.0, w=6.0, 1s=5.6, w=1.0, 11=17.7, 11,=6.0, g=0.5, 1:=2.4, st=2.0;

mm



MSA

[S11[<-10 dB
, 4 MSA
MSA
3 ;
[S11]
4 L MSA P-fed Rect MSA
7
8(a) 1 mm

1.3dB 2 mm =0.016
[S11] 7 (b) 9
P-fed Rect MSA

P-fed Rect MSA
2.42 GHz [S11] -10dB [S11[<-10 dB
ISM

------- £=0.2 mm

EEETE TP g=05 mim
£=0.8 mm

Simulated
reflection coefficient (dB)
s

Simulated
reflection coefficient (dB)

25 | — «DP-fod Rect-MSA( /,-27mm, /, ~Omm) \/

-20
------ P-fed I-shape MSA (/,=27mm, /;=2.3mm) u
Sl — P-fed I-shape MSA (/,=27mm, /;=5.6mm) 5e
-35 23 23 2.4 25 2.6
2.2 2.3 24 2.5 2.6 29 2.8 Frequency (GHz
Frequency (GHz) 4 ¥ )
ls
0

— free space (simu.)

Simulated
reflection coefficient (dB)

-25 on human body (simu.)*~==%
=-===free space (meas.)
-30 ====0n human body (meas. on wrist)
35 £
23 24 25 2.6
Frequency (GHz)
P-fed Rect MSA
10 10 -
. separation gap = 1 mm o Separation gap = 2 mm
= o s
g ¢ c)
=7 g 7
= 8
g 6 & 6
5 5 T
b4 =}
35 4 34
g E - :
g 3 w3 — free space
2]
2 —free space 2
P =——on human body
. —on human body !
0 0
23 24 2.5 2.6 23 2.6
Frequency (GHz)

: 4Frcqucncy {(in]2 4
@) mm (b) mm
P-fed Rect MSA



Measured
reflection coefficient (dB)
2
-
\
/

ey
A
v
—
-20 ~¢
=== free space 3 g
.25 = = on human bodyl\\'m\g )N
"""" on human body (upper arm)¥

=== on human body (chest)
-30
23 24 2.5 2.6
Frequency (GHz)

P-fed Rect MSA

free space simu. E,
free space simu. Ea (b)
free space meas. £y
B free space meas. £

10 P-fed Rect MSA A =
() yz @2.45 GHz

270

240

free space £,

free space Fy (lbﬂ)(l
- on human body £,
«.on human body Ep

11 P-fed Rect MSA

a xz @245GHz (b)) yz
Antenna under Test
z — .,
_— —
Reflector
X

Multilayers
tissue

SAR (W/kg)
S
L]

00000635 0018127 0027490 0036254 OO4SNE 0054361

0063445

@2.45 GHz

12 yz

9 P-fed Rect MSA
P-fed Rect MSA
242 GHz

IS11] -10 dB

|S11K-10 dB ISM
10  P-fed Rect MSA 2.45GHz

11
Rect MSA
Rect MSA , 1g
12 P-fed Rect MSA  0.64W/kg
SAR 1.6 W/kg

@ 2.45GHz

@ 2.45GHz.

P-fed
P-fed

FCC



C.-E. Guan and T. Fujimoto 9

Design of a Wideband L-Shape Fed Microstrip Patch Antenna Backed by Conductor Plane for Medical 2019
Body Area Network

MDPI Electronics (Switzerland) 1-15

Dol
10.3390/electronics9010021

3 0 1

C.-E. Guan and T. Fujimoto

Reflector-backed Microstrip Patch Antenna For Medical Body Area Network

8th Asia-Pacific Conference on Antennas and Propagation

2019 2020
MBAN
2018 2019

C.-E. Guan and T. Fujimoto

An Enhanced-Bandwidth Antenna For Medical Body Area Network Applications

2018 2019







