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Requirement of miniaturized wearable
A UWB device for Wireless Body Area
Network ( WBAN)

UWB frequency range : 3.1 GHz 8 10.6 GHZ ii. C-band (3.2 GHz to 3.6 GHz)

For UWB antenna to work in wearable and indoor
applications (IEEE 802.11a), it should avoid:

B | WLAN(5.15 GHz t0 5.35 GHz)

ii. WIMAX (3.7 GHz to 4.2 GHz)

Highly compact antenna
F 19x 14 mm?2

Support multiple applications

In this work, UWB antenna is proposed for
E wearable applications .

Notch bands for WIMAX. WLAN and C-
bands are introduced to alleviate
electromagnetic  interference .

Useful for wearable applications
(antenna is to be worn on body)

These three bands cause interference with their
neighboring channels.
Specific Absorption Rate (SAR) is a significant
on-body measurements for wearable antennas
SARIimit:

1.6 W/kg averaged for 1 g tissue (FCC)

2.0 W/kg averaged for 10 g tissue (ICNIRP)

Previous work can only reject one band:
D Parasitic strips, T-shaped stubs in elliptical slot, SRR in
feeline , C-shaped parasitic structure

Multiple notch structures are needed to notch multiple
bands




Summary of Previous Work
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Size of antenng Impedance Notch Frequency of notch
Referencg : Substrate
(mm) bandwidth bands bands
WiMAX 3.3 GHZ 3.8 GHz
WLAN 5.15 GHz, 5.825 GHz
2] 12x19 295GHz 1012 GHz | (o 7.25 GHZ 7.75 GHz FR4
[17] 26%16 3.1 GHzt0 10.6 GHz|  WLAN 5.25 GHz Ultra-thin "q‘zfccgaa' polymer
[18] 49 x 34 3.1GHz1t010.6 GHz|  WLAN 5 GHz PET film
Ghband 3.7 GHz; 4.2 GHz Ultra-thin liquid crystal polymer
[24] 2721 31GHz1010.6GHz| v, AN 5.15 GHz 5.825 GHz (LCP)
WLAN 5.15¢ 5.825 GHz
[25] 16x25 3 GHz to 10.7 GHz WiMAX 5.25 GHz 5.85 GHz FR4
Proposed WiMAX 3.2 GHz, 3.6 GHz 3
Chband 3.7 GHz; 4.2 GHz RogerdDuroid(RO300
antenna 19%x14 3.09 GHz to 11.09 GH WLAN 5.15 GHz 5.35 GHz
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Design of UWB Antenna
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Substrate: Rogers Duroid RO3003™
Antenna size: 19 x 14 mm?2

Simulation on software CST MWS
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Simulation Design of UWB Antennas gUurom

1. UWB antenna for WiMAX and-Gands rejection 2. UWB antenna for WLAN rejection

_HJJ

3. UWB antenna for WLAN band rejection
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Antenna Simulation in Bending Condition JUTHM
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1. UWB Antenna e o T o s
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Actual UWB band : 3.1 GHz 0 10.6 GHz
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2. UWB Antenna d WIMAX and C - Bands Rejection
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Actual WIMAX band : 3.2 GHz 06 3.6 GHz
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Actual WIMAX band : 5.15 GHz 085.35 GHz
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3. UWB Antenna d WLAN Band Rejection
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4. UWB Antenna o WIMAX, C - and WLAN Bands Rejection %M

Maximum current

T

3.73 GHz 5.26 GHz

Rejected WIMAX and C - bands
Actual (3.2 GHz 8 3.6 GHz) 316 GHz - 4.20 GHz

Rejected WLAN band

Actual (5.15 GHz 85.35 GHz) 514 GHz 10 5.34 GHz




