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Topology

Location

Image of integrated
antenna structure

Antenna detail

$11 performance in
50 Ohm system
(worn)

511 performance in
50 Ohm system
(removed)

Radiation pattern -
Realized gain at
center of band
(worn)

Comments

WiFi + Bluetooth
Broadband planar
Inverted-F
Conformal to side
of watch case

o
i
i

US A0t

GSM
Offset-fed dipole

Formed using watch
case and strap ground
reference plane
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lation, and Simulation M40j|

Electromagnetic Interference Modeling of a Smartwatch
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GPS (integrated)
Planar Inverted-F

Conformal to side of watch

case

25.61 mm

511448}

N\ ¥

0 24
Frequency [Ghr)
311 (48]

2 14
Frequency (GHI]

Peak: -5.7 dBi
Average: -9.0 dBi
Antenna operates
acceptably in both worn
and removed scenarios.
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Antenna defined by the
casing, strap structure
and module connector
design.
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Peak: -13.6 dBi
Average: -23.0 dBi

SAR needs careful
consideration.

Impedance match goal net
achieved in removed scenario
(Adaptive matching required].

Radiation efficiency very low
in worn scenario.

511 {08}

150 16
Erequency (GH1)

$11 (o8]

158 165
Frequency [GHI)

RHC polarization

Peak: -8.2 dBi
Average: -16.7 dBi

GPS reception will be limited due
to polarization losses.

Paor mateh in removed scenarios
could be improved with adaptive

matching.
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System Co—design Modeling, Corre-

Wearable Device using Structural and Electromagnetic
Co-design Methodologies”0|Ct, 3D MA7 | & 647 |E 7St

GPS (strap module)
Truncated pin-fed
patch

Embedded in optional
strap module

15)(1 5x9 mm T o

slot around
£ 54 feed-pin
Truncated
corners
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RHC polarization

Peak: 0.7dBi
Average: -3.5dBi

Antenna shows good
immunity to environment
and has correct polarization.

Some passive matching
required in feed to achieve
full bandwidth.
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