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Pt/Ta/Ta2O5/Pt TaOx
(Ta2O5)

No Ta No No No Yes -1.5, 1 1.5 No 1

Ta/(TaO2)Ta2O5/Pt TaOx
(Ta2O5)

No Ta No No No Yes -3, 2 60 No 2

Pd/Ta2O5-x/TaOy/Pd Ta2O5-x/
TaOy

No Pd No Yes No Yes -2, 2 2 Yes 3

Pt/ Ta2O5-x/Ta Ta2O5-x No Pt Yes Yes No Yes -1, 2 1 Yes 4

Ti/Ta2O3-x/Pt Ta2O3-x No Ti Yes Yes No Yes -1.5, 1.5 3 No 5

Ta/Ta2O5/Pt Ta2O5 No Ta No No No    No 6

Pt / Zr /Ta2O5-x / Pt Ta2O5-x Yes Zr Yes Yes Yes Yes -2, 2 0.2 Yes This w
ork

Supporting Table 1. Comparison of different inert top electrode materials on the electrical properties of TaOx-
based VCM ReRAMs.
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Cu/Ta2O5/Pt TaOx
(Ta2O5)

Yes Cu No No No Yes -3, 3 6 100 No 7

Cu/TaOx/Pt TaOx Yes Cu No No No No No No

com
pare

No 8

Ag/ TaOx/TiN TaOx Yes Ag No No No Yes -1, 1 No 1 No 9

Ag/TaOx/Pt TaOx Yes Ag No No No Yes -.1, .15 No 3 No 10

Al/TaOx/Pt TaOx Yes Al Yes No No Yes -15, 15 Yes 1.2n No 11

Pt / Zr /Ta2O5-x / Pt Ta2O5-x Yes Zr Yes Yes Yes Yes -2, 2 0.2 Yes

This w
ork

Supporting Table 2. Comparison of different active top electrode materials on the electrical properties of TaOx-
based ECM ReRAMs.
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Supporting Figure S1| IV characteristics of the resistive switching memory device with different top 
electrodes of Al, Ag, and Cu.
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Supporting Figure S2| Energy band diagram for Zr and Pt electrodes in contact with Ta2O5 insulator layer.



Supporting Figure S3| linear IV characteristics of the resistive switching memory device
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