Electroless Au Plating on Pt

Room temperature operable 0.7nm Au nanogap

electrodes by electroless Au plating on Pt

Prof. Yutaka MAJIMA (Tokyo Institute of Technology University)

1. Abstract

- Au has not been used Iin several tens of nanometers scaled devices in aroom temperature
for the reason that it could not maintain its shape due to its surface self-diffusion.
» Our unique Electroless Au plating (ELGP) on Pt technology overcame this problem.
- The nanogap electrodes by Hemispheric ELGP (H-ELGP) on Pt can realize:
- Gap separation control: self-termination mechanism without short circuit
- Robustness: thermally stable from room temperature to 573K
- Ultra-small gap: 1.e. 0.7 nm gap

2. Key Features, Principle of the Invention, Structure of the Material
H-ELGP Pt-based nanogap electrodes Uniform ELGP Pt-based nanogap electrodes

SU8000 5.0kV 2.1mm x200k SE(U)
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3. Fabrication Process of H-ELGP

Pt initial electrodes patterned by EBL

Advantages of Pt electrodes
~ 4 » High melting point
T, (Pt)=1768"C, T ,(Au)=1064°C
» Strong adhesion and durability
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. Advantages of ELGP
Electroless Au Plating (ELGP) . J
— » Simple bottom-up process
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» Non-toxic materials

4. Applications

ELGP on Pt

» Biosensor, Power electronics, Automobile

» Advantage: Thermally stable and low contact resistance
H-ELGP nanogap electrodes

» Nanogap sensors, logic transistor beyond 3nm node
» Advantage: Robust nanogap, large gate capacitance
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