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bR A novel method to clarify nonlinear equivalent circuits of tunnel diodes by extracting rate
constants for nonequilibrium electrons
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§ii % Compound semiconductor resonant tunneling diodes (RTDs) have been studied aiming at
realizing high speed devices in the terahertz range. An ultimate property of such a high-speed
operation is limited by nonlinear transport physics of electrons. Recently we found both quantum
inductance and quantum capacitance, which are intrinsically involved in an equivalent circuit
expression of RTDs, are given by rate constants for nonequilibrium electrons. This paper is aiming
at clarification of the nonlinear equivalent circuit by extracting effective escape rate constants
from measured admittance of tunnel diodes. Especially InGaAs/InAlAs triple-barrier RTDs were
examined and nonlinear voltage dependency of quantum inductance and quantum capacitance was
experimentally clarified. (C) 2011 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

A5 WOS:000301540900031

M English

kA Proceedings Paper

2 W 4 FR . 38th International Symposium on Compound Semiconductors (ISCS)/23rd
International Conference on Indium Phosphide and Related Materials (IPRM)/Compound
Semiconductor Week

2 H 1 MAY 22-26, 2011

251U 4 Berling GERMANY

2SPUEIRS  IEEE, IEEE Photon Soc, European Photon Ind Consortium, Laytec, u2t Photon,
AXT Inc, CS Clean Syst, Dockweiler Chem GmbH, Renatech

1E3# 4 resonant tunneling diodes; triple-barrier; nonequilibrium electrons; effective escape
rate constant; nonlinear equivalent circuit

KeyWords Plus: MODEL; CAPACITANCE

Hbht: [Asakawa, Kiyoto; Kurakami, Yuji; Saito, Mitsufumi; Suhara, Michihiko] Tokyo
Metropolitan Univ, Dept Elect & Elect Engn, Hachioji, Tokyo 1920397, Japan

TR ik Asakawa, K (Gl #), Tokyo Metropolitan Univ, Dept Elect & Elect Engn, 1-1
Minami Ohsawa, Hachioji, Tokyo 1920397, Japan

T HB 2 L asakawa-kiyoto@ed.tmu.ac.jp

H 1R : WILEY-V C H VERLAG GMBH

HH R RS s d1k: PAPPELALLEE 3, W-69469 WEINHEIM, GERMANY

Web of Science 43Z5: Physics, Applied

22 RE20): Physics

IDS 5:BZG62



ISSN: 1862-6351
29 P RUE H R 42 746 5 PHYS STATUS SOLIDI C
S H R TR T E 4



