
Contents

Part I Hot-Electron Dynamics

Modelling of High Electron Velocity Effectsfor Devices

By R.Castagne (With 7 Figures) 2

BallisticTransport and Electron Spectroscopy in Tunnelling Hot

Electron Transfer Amplifiers(THETA)

By M.Heiblum (With 6 Figures) 11

Hot Electron Transistors,By J.R.Hayes,A.F.J.Levi,

A.C.Gossard,and J.H.English (With 4 Figures) 19

Tunneling Through Ⅲ―ⅤLow-Barrier Heterostructures

By P.Gueret,A.Baratoff,S.Bending, H.Meier,E.Marclay,

and M.Py (With 3 Figures) 24

Velocity Overshoot and Suppression of Diffusivityand Microwave

Noise in Short n+-n-n+ Structures of GaAs

By V.Bareikis,K.Kibickas,J.Liberis,A.Matulionis,R.MiliuSyte,

J.ParSeliunas,J.Pozela,and P.Sakalas (With 4 Figures) 28

Mobility Overshoot of Hot Electrons

By V.N.Freire, A.R.Vasconcellos,and R.Luzzi 32

Monte-Carlo Simulation of the EffectsInduced by Real-Space
Transfer in a HEMT . By M.Mouis, P.Dolfus, B.Mougel,J.-

F.Pone,and R.Castagne (With 7 Figures) 35

Application of the Integral Boltzmann Equation to the Hot

Electron Problem in an Inhomogeneous Submicron Structure

By P.Kuivalainen and K.Lindberg (With 5 Figures) 40

Three Picosecond Oscillationsin Avalanche Electron- Hole Plasma

Induced by Energy Relaxation Phenomena

By D.Lippens and J.L.Nieruchalski (With 4 Figures) 44



Part II Heterostructures, Superlattices and Quantum Wells

Resonant Tunneling Transistors,Tunneling SuperlatticeDevices

and New Quantum Well Avalanche Photodiodes

By F.Capasso (With 12 Figures) 50

Novel Real-Space Transfer Devices
By A.Kastalsky (With 8 Figures) 62

Transport Characteristicsin Heterostructure Devices

By S.Muto,S.Hiyamizu,and N.Yokoyama (With 8 Figures) 72

Technical Issues of High-Speed Heterostructure Devices

By T.Ikegami,K.Yamasaki,T.Mizutani,T.Ishibashi,

and M. Fujimoto (With 10 Figures) 79

Hot-Carrier-Excited Two-Dimensional Plasmon in Selectively

Doped AlGaAs/GaAs HeterointerfaceUnder High ElectricField

Application

By T.Kobayashi,N.Okisu,and Y.Sambe (With 5 Figures) 88

Optical High-Field-Transport Experiments in GaAs Quantum

Wells. By J.Shah and R.A.Hopfel (With 3 Figures) 93

Optical Time-of-Flight Investigationin Ambipolar Carrier

Transport in SpeciallyDesigned GaAs/GaAlAs Quantum Well

Structures. By H.Hillmer,G.Mayer,A.Forchel,K.S.Lochner,

and E. Bauser (With 3 Figures) 97

An Ultra-Fast Optical Modulator: The Double-Well GaAs/GaAlAs

Superlattice(DWSL). By B.Deveaud, A.Chomette, A.Regreny,

J.L.Oudar,D.Hulin, and A.Antonetti (With 2 Figures) 101

High-Velocity VerticalTransport in Graded Gap GaAs/GaAlAs

Superlattices.By B.Lambert, B.Deveaud,A.Chomette,

A.Regreny,and R.Romestain (With 3 Figures) 104

Modelling of Mobility Degradation in Submicron MOSFETs After

ElectricalStressing

By B.Cabon-Till and G.Ghibaudo (With 2 Figures) 108

Negative DifferentialMobility and Drift Velocity Overshoot in a

Single Quantum Well of AlGaAs/GaAs/AlGaAs Heterostructure

By C.Hamaguchi,K.Miyatsuji,and H.Tanimoto

(With 5 Figures) 112

Monte Carlo Study of Hot Electron Transport in GaAs-AlGaAs

Quantum Wells

By S.M.Goodnick and P.Lugli (With 3 Figures) 116



Part Ⅲ High-Speed Electronic Devices

High-Speed Bulk Unipolar Structuresin Silicon

By J.M.Shannon 122

SiliconBulk Barrier Diodes Fabricated by LPVPE

By H.Beneking,L.Vescan,A.Gruhle,J.M.Cloos,and M.Marso

(With 4 Figures) 123

Impact Ionization Breakdown of GaAs Current Limiters

By K.Lehovec (With 2 Figures) 127

The New High Speed Devices: The Barrier Transistor and the

TEG-Base Transistor

By C.Y.Chang,W.C.Liu,and Y.H.Wang (With 6 Figures) 132

Monte Carlo Investigation of the High Electron Mobility

Transistor. By U.Ravaioli and D.K.Ferry (With 4 Figures) 136

Excess Gate Current Due to Hot Electrons in GaAs-Gate FETs

By D.J.Frank,P.M.Solomon, D.C.La Tulipe,Jr.,H.Baratte,

CM. Knoedler,and S.L. Wright (With 3 Figures) 140

Potential Barriersin Doped GaAs by OM-VPE

By P. Roentgen, G.Fernholz, and H.Beneking (With 6 Figures) 144

Low Noise High Electron Mobility Transistors Grown By MOVPE

By M.Wolny,P.Chambery,A.Briere,and J.-P.Andre

(With 3 Figures) 148

Emitter-Coupled Logic Ring OscillatorsImplemented with

GaAs/GaAlAs Single and Double Heterojunction Bipolar

Transistors: A Comparison. By C.Dubon-Chevallier,

P.Desrousseaux,A.M. Duchenois,C.Besombes,J.Dangla,

C.Bacot,and D.Ankri (With 4 Figures) 151

Self-Aligned Technology Using Refractory Ohmic Contacts for

GaAs/GaAlAs Heterojunction Bipolar Transistors

By K.Daoud-Ketata, C.Dubon-Chevallier,J.Etrillard,

and J.F.Bresse (With 3 Figures) 156

Novel Cryoelectronic Device Concept Based on Magnetically

Controlled Current Flow in Bulk Semiconductors

By J.Mannhart,J.Parisi,and R.P.Huebener (With 7 Figures) 160

InGaAlAs/InGaAs/InGaAlAs NnpnN Double Heterojunction

Bipolar Transistors:Experimental Characteristicsand Monte-

Carlo Interpretation. By J.L.Pelouard,P.Hesto,J.P.Praseuth,

and L.Goldstein (With 5 Figures) 164



Lattice-Strained Double Heterojunction InGaAs/GaAs Bipolar

Transistors. By L.P.Ramberg,P.M.Enquist,Y.K.Chen,

F.E.Najjar, L.F.Eastman, E.A.Fitzgerald,and K.L.Kavanagh 168

Cryogenic GaAs Integrated Circuits Using a Lightly Doped

GaAs FET Structure. By J.Kamdem, M.Henry,J.P.Klein,

F.Alexandre, and M.Gloanec (With 8 Figures) 172

GaAs-on-Insulator Structure Prepared by Heteroepitaxy of

Fluorides and GaAs. By T.Asano,K.Tsutsui,H.Ishiwara,

and S.Furukawa (With 5 Figures) 177

Part IV High-Speed Opto-Electronics

Optoelectronic Generation of Very High Speed Electromagnetic

Transients. By D.H.Auston, M.C.Nuss,and P.R.Smith 184

Picosecond Electro-Optic Sampling

By G.A.Mourou (With 9 Figures) 191

High-Speed Integrated Circuit Testing by Time-Resolved

Photoemission. By R.Clauberg, H.K.Seitz, A.Blacha,J.A.Kash,

and H.Beha (With 2 Figures) 200

Overview of Optical Switching and Bistability

By N.Peyghambarian, H.M.Gibbs, D.Hulin,A.Antonetti,

A.Migus,and A.Mysyrowicz (With 2 Figures) 204

Monte Carlo Investigation of High-Speed GaAs Schottky Barrier

Photodiode

By M.A.Osman, U.Ravaioli,and D.K.Ferry (With 5 Figures) 210

A High-Speed Au/In0.53Ga0.47As/InP Schottky Barrier

Photodiode for 1.3-1.65μm Photodetection

By J.H.Kim and S.S.Li (With 3 Figures) 214

High SensitivityPicosecond Optical Pulse Detection by

Semiconductor Laser Amplifiers Via Cross-Correlation

By K.Ketterer, E.H.Bottcher, and D.Bimberg (With 5 Figures) 218

GaAs Photoconductors to Characterize Picosecond Response

in GaAs Integrated Devices and Circuits. By R.B.Hammond,

N.G.Paulter,and A.J.Gibbs (With 2 Figures) 223

Characterization of On-Chip PolycrystallineSilicon

Photoconductors. By D.K.Fitzpatrick, D.R.Bowman,

and R.B.Hammond (With 3 Figures) 226

Index of Contributors 231


	page1
	page2
	page3
	page4

