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Fig. 1. Schematic diagram of the UHV magnetron sputter deposition system and ion milling system.
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Fig. 2. Schematic diagram of micro fabrication process of nano sized CPP junction: (a) Lower terminal formation by lift off method (b) Silicon
dioxide deposition for insulation (c) Protection layer deposition (d) Cell define by e-beam lithography (e) Silicon dioxide wet etching (f) Spin valve

structure and upper terminal deposition.
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Fig. 3. SEM image of CPP junction (a) 500 nm X500 nm size, (b)
300 nm X 300 nm.
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Fig, 4. The R-H curve of CPP spin valve with structure of CoFe(30 A/
Cu(100 A)/CoFe(120 A) (cell size: 500 nm X 500 nm).
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Fig. 5. The R-H curve of CPP spin valve with structure of CoFe(30 A/
Cu(100 A)/CoFe(120 A) (cell size: 200 nm X 300 nm).
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Fig. 6. Resistance (R) vs sweeping DC Ccurrent (@) for CPP spin valve
with structure of CoFe(30 A)Cu(100 A)/CoFe(120 A). The curve
was obtained under 100 Oe magnetic field (cell size: 200 nm X
300 nm).
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The Fabrication and Magnetoresistance of Nanometer-sized Spin Device Driven
by Current Perpendicular to the Plane
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In order to make submicron cell for spin-injection device, lift-off method using Pt stencil and wet etching was chosen. This
approach allows batch fabrication of stencil substrate with electron-beam lithography. It simplifies the process between magnetic film
stack deposition and final device testing, thus enabling rapid turnaround in sample fabrication. Submicron junctions with size of
200 nmx300 nm and 500 nmx500 nm and pseudo spin valve structure of CoFe (30 A)/Cu (100 A)/CoFe (120 A) was deposited into
the nanojunctions. MR ratio was 0.8 and 1.1 %, respectively and spin transfer effect was confirmed with critical current of 7.65x10” A/
cm?.

Key words : current perpendicular plane, spin injection device, spin transfer effect, lift-off process



