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S1 MOS

SI MOS FET:
A gateway to “the quantum confinement”
and “two-dimensional (2D) electrons”

SI MOSFET 1968-73

Ph. D thesis work on St MOSFETs :
“the core device in LSI electronics” under
the guidance of “Prof. T. Sugano” (1968-73)
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MOS
(Hawaii, Summer 1972) IBM, U. of Maryland, U of Tokyo, Siemens etc.




Esaki

Extending Concepts and Structures of “Field Effect Devices”
Inspired by “Superlattice (SL)” Research by Leo Esaki

(11-a) 1975-
Planar Superlattices “Conceptual Blend of SLs and FETs ™

(11-b) HEMT °’76
2D Electron Transport in Hetero-Nano Films and HEMTSs

(11-c) FET (1980
Proposal and Developments of “Quantum Wire FETS”




(1) Single Barrier
Tunnel Diode (1958)

(a) N _type (b)

Tunnel Diode with 10nm-
Scale Single Barrier
(1958, Nobel Prize 1973)

(2) Double Barrier (3) Multi-Barrier
Resonant Tunnel Diode Superlattice Diode

(1969-70)
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' Electrons

Imapacts of Superlattice Research

A) Promoted MBE and Nano-Technology
B) Uses of Quantum Confinements and Tunnelling

C) Induced Concepts of Quantum Dots and Wires
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Esaki-Tsu
(1969-70)
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Sakaki
(1975-6)
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Thin Solid Films, 36 (1976) 497-501
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POSSIBLE APPLICATIONS OF SURFACE-CORRUGATED QUANTUM THIN FILMS
TO NEGATIVE-RESISTANCE DEVICES*
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H, SAKAKI, K. WAGATSUMA, J. HAMASAKI AND S. SAITO

Institure of Industrial Science, University of Tokye, Tokyo (Jupan)
{(Received August 25, 1975)
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Nagamune, Kouwenhoven

Appl.Phys.Lett. (1994)

Phys. Rev. Lett (1996)
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(2k ) FET
(Sakaki, 1980) (van Wees et al, 1988)




Si

FET

Inst. of Microelectr. Singapore
N.Singh et al, IEDM 2006
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Esaki

Exploration of New Photonic Devices
Based on Quantum Films, Wires, and Dots”
Inspired by “Superlattice” Research by L. Esaki and Related Studies

-d

Quantum Well Infrared Photodetectors (QWIPs) (1977
-b 1982

Quantum Dot and Quantum Wire Based Lasers
-C (1997

Quantum Dot Based Photodetectors
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( b)

Proposal of Quantum Dot Lasers by Arakawa & Sakaki

Inspired by Dr. K. Hess,, U. of lllinois, a long time friend

Multidimensional quantum well laser and temperature dependence of its
threshold current

Y. Arakawa and H. Sakaki
Institute of Industrial Science, University of Tokyo, Minato-ku, Tokyo 106, Japan

(Received 19 January 1982; accepted for publication 23 March 1982)
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-C) (1997

Quantum Dot Based Photodetectors
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