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(1) Tuning of Tunnel Resistance of Nanogaps by Preset Current in Current-Source-Based Activation
⇒ Preset Current Is: 1 nA → 3.5 µA ⇒ Tunnel Resistance R: 100 TΩ → 70 MΩ (Insulating → Tunneling) @ 300 K

(2) Easy and Effective Migration of Ni Atoms Across The Nanogaps in Current-Source-Based Activation
⇒ Process time of activation procedure is 16 times shorter than that of Voltage-Source-Based Activation.

(3) Precise and Efficient Control of Tunnel Resistance of Nanogaps in Current-Source-Based Activation
⇒ Power consumption dissipated in the nanogaps is approximately 10 times lower than that of Voltage-Source-Based Activation.

These results indicate that Current Source Mode is suitable for tuning of tunnel resistance of nanogaps.

◆ Field-Emission-Induced Electromigration (“Activation”)
The “Activation” is based on moving atoms induced by Fowler-Nordheim (F-N) field emission current.
⇒ Conventional Activation Scheme: Field Emission Current Induced by Voltage Source (Vsource)
Advantages: ① Wide-Range Control of Tunnel Resistance of Nanogaps[1-3]

② Magnetoresistance Properties of Ni/Vacuum/Ni System[4, 5]

Disadvantage: Relatively Large Power Consumption During “Activation” Procedure
⇒ A Newly Investigated Activation Scheme: Field Emission Current Generated by Current Source (Isource)
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② Activation Methods: Voltage Source Mode vs. Current Source Mode
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TVsource = 4480 sec @ Is = 1 µA
TIsource = 281 sec @ Is = 1 µA
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