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== Simple and Easy Control of Electrical Properties of -
Single-Electron Transistors Using Field-Emission-Induced Electromigration
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@ Introduction

Field-Emission-Induced Electromigration (Activation)
= Simple and Easy Technique

Previous Reports Using Activation
Wide-Range Control of Tunnel Resistance of Nanogaps[-3l

= Application of The Current Only Passing Through The Nanogap e e n e i
= Novel Technique for The Fabrication of Tunnel Devices VAN —— [2:{;20‘1;;'&-;;\;:53Jr;emciﬂ-gzvstiﬁ]s[ljs]

= Ferromagne“c TU nne' JU nCtiOnS g p[4] Y. Tomoda et al., IEEE Trans. Mag. 45 (200%) 3480-3483.

= Single-Electron Transistors (SETs) [5] Y. Tomoda et al., J. Phys. Conf. Ser. 200 (2010) 062035.

@ Activation Procedure
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@) Fabrication of SET
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@ Control of SET Properties

Charging Energy of SETs
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® Conclusions -

> Fabrication of SETs by Field-Emission-Induced Electromigration (Activation)
= Periodic Modulation of Coulomb Blockade Voltage @ Is: 500 nA, W: 27 nm, Ec: 500 meV
= Fabrication of SETs with Single Island / Double Tunnel Junctions

> Control of SET Properties Using Field-Emission-Induced Electromigration (Activation)

B _ Is: 100 nA ~ 70 pA
Ec: 1030 ~ 190 meV @ {W: 21 ~ 68 nm

= Control of Charging Energy Ec by Preset Current Is and Initial Gap Width W
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