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Metamaterial Based Absorber for Wearable Applications
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Abstract

In this paper, we propose a textile metamaterial absorber that using screen printing technology. A unit cell of the proposed absorber
is motivated from the commercial Chanel logo for wearable applications. The complex impedance of the designed unit cell is analyzed
by full-wave simulation. To verify its performance, the proposed metamaterial absorber is fabricated where the silver conductive ink
is screen printed on an ordinary textile. From experimental results, the absorptivity of the proposed absorber is around 93 % at 10.8
GHz under normal incidence.
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Fig. 1.

A e R e e ze QAT &

S T+ZE; a=0.7, d=1.5, =2,

Layout of proposed absorber; a=0.7, d=1.5, r=2,
w=0.5, #=1.2 [unit: mm].
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Reflection coefficient variation when the design pa-
rameters of unit cell are changed. (a) When a
varies from 7 to 9 mm, (b) When d varies from 0.5
to 2 mm, (c) when r varies from 2 to 3.25 mm,
and (d) when w varies from 0.25 to 1 mm.



stell wret WIAMA|S] WMstE FEM AlEd oS 3l
Uebd 2golth 18 2()E A A 2719 g
7b 7~9 mmZ vHE wj o] v S WEE Ueidth
2 Fakere IA WsEkA AR a9 gl S7He
w}E} HHALA 4 gk 57}3}b
T atol Al whg} Q1% =
3t7] Wioltt. 131 2(b)% AFd o|F=
H2) & Ato]9] Azl ¢9] Hstel] w2 WAL <]
UreRd 1‘%1015} d7} 0.5~2 mmE Wl whe}
A}ﬁﬂﬂ} % S AT F Utk o2 I7 2(o)
o] 2.5~325 mmz W wj o] WA}
UrEPH . rol 7t wheh FAFIkE Tt
T Utk v e R T9 2(d)~ 124
we] W] mE WAMAIFE YERfH,

2 7l wel FAF ok B3 Z
2] Atk I A, AME A
mm, d=1.5 mm, =3 mm, w=0.5 mm, 7| &% F°] h=12
mme] W4 Fo T A

A9 FFAZ OWQ o A E = AR S 9}
ENSE FHaggozn A S5 U
A F Atk I FolA FAFE 7139 &4 B4

[o
of

O

O JE
o 8
s
> oo
=
5 ol
N
o

r
o

) ml"
o,

°

2 4
N,
F}
fu
[
wu o
W
il
o,

re o
(]
Jud)

]

{
gl
e

¢

ok
mlm
N9

o g
ra o

b
E[O gj
e

2
—z
M
lo ot

=
N
(an)
[\o]
whn
L

ro

> 5 J‘“ ik

Moo X orr = R Hd
—n
e
lo
rf

ot
il
ot §
[e3
ot

o EAL Tl EM WA ORA HAas A F
Utk wH, whAbA e E S lﬁ‘r F7] Ateldl %‘Ttdé
Ad<s Tl Aot AVE‘ F otk FFAY A 43d
2 ZAw)ye T8 (e )aJr FAE(p)® Fol wet
wstsin s 2 (1)1Jr o] Yepd £ vk

Z(LL)) Noﬂr(w) ,

e, (W) (1)
€08t pov 247 371 T A& FAES vERith
EF 4 @F T F719 S Aole] e

A2 FFAY frE e FAES AT o
9E FolEs ¢ Ak

Zw)— Z,

F J—
(w) Zw)+ 7, ° )

Zw)t Zo= 247 AKE FFAS 3719 1 o

—=— Real (2)
—e— Imaginary (Z

Normalized impedance
o
N

T T T T T

8 9 10 1" 12 13 14

Frequency (GHz)
()

10

Los
—

3 o6 g
[0) 1 7]
= 1 e
5 '\. to4 S
Q \ <
1 - —
w \ r <

02+ » J|—=— Reflection coefficient  [-0-2

\_ _/ —s— Transmission coefficient
\/ —e— Absorptivity
0.0 T T T T T T 00

Frequency (GHz)
(b)

J8 3. () AE S7AY 545 FEe] FskE 1
 YIEs, (b) AEdoldE WS, F3A
2~ F2~0

T, wTE

Fig. 3. (a) Normalized complex impedance of the proposed
absorber. (b) Simulated reflection coefficient, trans-

mission coefficient, and absorptivity.
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Fig. 5. Prototype of the proposed absorber using screen
printing technology.
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Fig. 6. Waveguide measurement setup.
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