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Micron-sized magnonic 3-port
rectilinear circulator

MOt|Vat| ons Chiral excitation of spin-waves
<* Need for miniaturized Circulator » W ]
Breaking the “Ferrite Limit", which rely on bulky ferrite components, which are hard to A A AN

integrate on the on-chip demands [1] - N
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< Need for high frequency communication Ve @‘X@ \ N\ /
Meet the bandwidth demands of the next generation wireless networks such as 6G [2] .

Authors

Kevin WEBER123
Loic TEMDIE?® 24
Vincent CASTEL1?

Carsten DUBS® Circulator Design

Yves HENRY® Three-port measurement Setup
. 6 B [ J

Matthleu BAILLEUL » Three-port spin-wave spectroscopy using a

Vincent VLAMINCK1:2 Rhode&Schwarz-ZNA43 vector network analyzer )

« Matching of the distribution of the microwave

oersted fields with the spin wave phase profile [3]
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*» Ultra low Power Signal Processing
Spin waves enable charge-free information routing, drastically reducing power
consumption and thermal dissipation.

« According to right hand rule: =u,

* Rectilinear design with three geometrically
separated spin wave channels 0
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Attenuation Length L, 3501
 Channel 1 & 2 and 2 & 3 fairly identical
« Channel 1 & 3 has reduced attenuation length

| « Likely due to the longer shape of the port 1 N
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Group Velocity v, (from Port 1 to 3)

 Decreasing v, for k;
* Remarkably invariant and higher v, for k,

* Routed in the Dispersion Relation
* k, (Dipolar Regime):
High sensitivity to the Zeeman.
« k, (Exchange Regime):
Dominated by the quadratic exchange term (o k?)
» Versatile Platform for exploiting different timing

» Demonstrated prototype of micron scale
(100x100um?) three-port-spin-wave circulator

» Implemented a comprehensive three-port spin-wave
spectroscopy
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