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Supplementary Figure S1. Transport properties of the studied MTJs after a soft-

breakdown. (a) The I-V characteristic of the studied MTJ. (b) The I-V curve of the soft-

breakdown MTJ, where the linear I-V curve is observed. (c) The conventional MR 

(marked as DC) and TRMR (marked as AC) results.
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Supplementary Figure S2. Frequency dependence of the TRMR. The low 

temperature TRMR measured at different AC frequency, which keeps a constant up to 

the highest measurable frequency of the Keithley 6221. 


