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Background: Cospas-Sarsat
•Search and Rescue Satellite 

Communication System
•Covers the whole world
•>67.000 people are rescued
• International organization
•406 MHz frequency channel
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Wearable Electronics

•Emerging technology since 1990s
•Dual-Use technology
•Focusing on miniaturization & 

flexibility
•Highlights the embroidered 

electronics 
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Specific Absorption Rate (SAR)

•SAR limit of 1.6 W/kg over 1g of 
human tissue for head / torso
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Specific Absorption Rate (SAR)

•SAR limit of 1.6 W/kg over 1g of 
human tissue for head / torso

•SAR limit of 4.0 W/kg over 1g of 
human tissue for limbs   
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Proposals in Literature

•Aldrigo (2013): Magneto-dielectric substrates
•Karmakar (2020): Fractal designs
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Proposals in Literature

•Aldrigo (2013): Magneto-dielectric substrates
•Karmakar (2020): Fractal designs
•Ziolkowski (2005): Meta-material inspired design
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Ziolkowski’s Proposal

•R. Ziolkowski proposes:

9

•Ultra-miniaturization
•Coaxial fed monopole
•Parasitic lumped inductor inside 

near-field of the monopole
•Lumped element provides 

metamaterial inspired behaviour



Ziolkowski’s Proposal
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The Simulation

Our simulation focuses on:
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•Wearable Electronics Implementation
•Suitability for Cospas-Sarsat 406 MHz



The Simulation

Our simulation focuses on:
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•Wearable Electronics Implementation
•Suitability for Cospas-Sarsat 406 MHz

By using:
•Flexible Polyimide substrate (𝜀𝑟 = 3.5)

• Inductor of 60 nH



The Simulation

•Operating Freqency: 406 MHz 
(Narrow-band Emergency 
Beacon channel)
•Width: 30 mm
•Length: 30 mm
•Thickness: 0.5 mm
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Results and Discussion
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Further Studies

•Suitability for 
Implementation is provided.
• The wearable emergency 

beacon is manufactured
•Antenna radiation analysis for 

the wearable emergency 
beacon will be provided.
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Thanks! / Teşekkürler!

THANK YOU FOR LISTENING. 
FOR QUESTIONS & CRITICISM, PLEASE CONTACT:

Mehmet DOĞAN
(doganm16@itu.edu.tr)

Prof. Mesut KARTAL
(kartalme@itu.edu.tr)
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