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NO-MoP3 Nanoscale Patterning of NiFe Surface

by SPM Scratch Nanolithography
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Tokyo University of Agriculture and Technology

[1 Fabrication of Nanoscale [l Patterning of NiFe by SPM Scratching
Tunnel Junction Devices Groove Size of NiFe vs Applied Force,
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g [1] J. Shirakashi and Y. Takemura, J. Appl. Phys. 93 6873 (2003). & Scanning Parameters Applied Force
Applied Force: 1~9 pN 50 T T T T
Number of Scan Cycles: 1~9 cycle
Scan Speed: 102~10" pm/s
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SPM Scratching. Wear Coefficient of NiFe, Ni and Si vs Applied Force

— Resistless Lithography and No Bias Voltage |: .
— Metals, Semiconductors and Insulators :
— Sub-20 nm Scratch Nanolithography on Si
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Archard’s Wear Law i

V=kL—x
H

°
@

°
0

V =Wear Volume (m%) L = Normal Load (N)
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Wear Coefficient K

e x = Sliding Distance (m) H = Hardness of Worn Material (Pa)
oS

E 0 k = Wear Coefficient [4] J. F. Archard, J. Appl. Phys 24 (1953) 981.
@ Experimental Conditions : Aovie Forcs N
: Samples [1 Fabrication of NiFe Nanoconstriction
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Increase of the Channel Resistance by SPM Scratching

CONCLUSION

@ Scratch Nanolithography for NiFe Using SPM

— Groove Size Depends on Applied Force, Number of Scan Cycles and Scan Speed.
— Width: 18.6~68.0 nm, Depth: 3.6~23.6 nm (1~9 uN, 1~9 cycle and 0.01~10.0 um/s)
@ Fabrication of NiFe Nanoconstrictions by SPM Scratching

— The Current Through the Channel Decreased from the Order of pA to nA After SPM Scratching.
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