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Supplementary Materials
S1. Gate voltage-dependent spin wave transmission spectra
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Figure S1. Gate voltage-dependent transmission spectra S21 for repetitive cycles: (a) cycle-1, (b) cycle-2, and (c) cycle-3.

S2. Systematic spin wave spectra
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Figure S2. Systematic spin wave spectra under incremental voltage application for (a) positive and (b) negative voltages.






S3. Cyclic voltammetry measurement
[image: ]
Figure S3. Cyclic voltammetry measurement of the Au/PEDOT:PSS/Pt gate stack. A total of five sweeping cycles were conducted, all consistently exhibiting oxidation and reduction peaks.

S4. Cyclic voltammetry measurement dependent on sweep rate
[image: ]
Figure S4. Cyclic voltammetry measurement data dependent on sweep rate.
S5. Charge transfer dependent on scan rate 

[image: ]

Figure S5. (a) Absolute current, (b) total charge transfer, and (c) charge transfer density of dynamic redox reaction as functions of scan rate.
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