
CONTENTS

Preface.................................................................xv

Acknowledgments .....................................................xvii

Materials Research Society Symposium Proceedings...................xviii

PARTI: NEW TECHNIQUES IN DEFECT STUDIES

•Radioactive Isotopes in Photoluminescence Experiments:
Identification of Defect Levels ...........................................3

R. Magerle

•True Atomic Resolution Imaging on Semiconductor
Surfaces with Noncontact Atomic Force Microscopy.....................15

V. Sugawara, H. Ueyama, T. Uchihashi, M. Ohta, Y. Yanase,
T. Shigematsu, M. Suzuki, and S. Morita

Optical NMR from Single Quantum Dots..................................25
S. W. Brown, T.A. Kennedy, and D. Qammon

Low-Temperature Infrared Absorption Measurement for
Oxygen Concentration and Precipitates in Heavily-Doped
Silicon Wafers...........................................................31

M. Koizuka, M. Inaba, and H. Yamada-Kaneta

A New Measurement Method of Microdefects Near the

Surface of Si Wafers; Optical Shallow Defect Analyzer
(OSDA) .................................................................37

Kazuo Takeda, liidetsugu Ishida, and Atsushi Hiraiwa

Inspection of Recombination Active Defects for SiGe and
Solar Cells ..............................................................43

O. V. Astafiev, V.P. Kaiinushkin, and H. V. Abrosimov

PART II: PROCESSING INDUCED DEFECTS:
PLASMA-INDUCED POINT DEFECTS

•Electrical Characterization of Defects Introduced During
Plasma-Based Processing of GaAs.......................................51

P. D. Auret, O. Myburg, W.E. Meyer, P.ri.K. Deenapanray,
fi. liordhoff, M. Murtagh, Shu-Ren Ye, II.J. Masterson, J.T. Beechinor,
and Q.M. Crean

Damage Induced by a Low-Biased 92-MHz
Anode-Coupled Reactive Ion Etcher Using
Chlorine-Nitrogen Mixed Plasmas........................................63Tadashi Saitoh, Hideki Qotoh, Tetsuomi Sogawa, and Hiroshi Kanbe

•Invited Paper

v



Donor Reactivation in Plasma-Irradiated GaAs Under Laser
Illumination .............................................................69

K. Wada and H. Makanishi

Optical and Electrical Characterization Study of SiCI 4
Reactive-lo-Etched GaAs ...............................................75

M. Murtagh, Shu-Ren Ye, H.J. Masterson, J.T. Beechinor, Q.M. Crean,
F.D. Auret, P.n.K. Deenapanray, W.E. Meyer, S.A. Qoodman,
and Q. Myburg

Field Drift of Plasma-Induced Defects in Phosphorous-
Doped Si by Reverse Bias Annealing (RBA) ...............................81

J. Takeuchi, Y. Zaitsu, T. Shimizu, S. Matsumoto, and K. Wada

Electronic Properties of Defects Formed in n-Si During
Sputter-Etching in an Ar Plasma..........................................87

P.ñ.K. Deenapanray, F.D. Auret, C. Schutte, Q. Myburg, W.E. Meyer,
J.B. Malherbe, and M.C. Ridgway

PARTIN: PROCESSING INDUCED DEFECTS:
DEFECTS AND GATE OXIDE INTEGRITY

'Octahedral Void Defects Causing Gate Oxide Defects in
MOSLSIs ................................................................95

Manabu Itsumi

Structure of the Defects Responsible for B-Mode
Breakdown of Gate Oxide Grown on the Surface
of Silicon Wafers.......................................................107

T. Mera, J. Jabionski, M. Danbata, K. Magai, and M. Watanabe

Characterization of Grown-in Defects in CZ-Si Crystals by
Bright Field IR Laser Interferometer......................................113

Katsuhiko Makai, Masami tiasebe, Toshio Iwasaki, and Yasuo Tsumori

TEM Observation of Grown-in Defects in CZ-Si Crystals and
Their Secco Etching Properties..........................................119

Masahiro Kato, Hiroshi Takeno, and Yutaka Kitagawara

Crystallographic Analysis of Flow Pattern Defects in
Dislocated Czochralski Silicon Crystals.................................125

Y. Ikematsu, T. iwasaki, H. Harada, K. Tanaka, M. Fujlnami,
and M. tiasebe

Behavior of Point Defects in CZ Silicon Crystal Growth -
Formation of Polyhedral Cavities and Oxidation-Induced
Stacking Fault Nuclei ...................................................131

K. Tanahashi, M. Inoue, and Y. Mizokawa

'Invited Paper

vl



Impact of Chemical and Epitaxial Treatment on Surface
Defects on Silicon Wafers ..............................................137

R. Schmolke, D. Qräf, M. Suhren, R. Kirchner, H. Piontek,
and P. Wagner

Positron Beam Technique for the Study of Defects at the
Si/SiC >2 Interface of a Polysilicon Gated MOS System ...................143

M. Clement, J.M.M. de Ilijs, ti. Schut, A. van Veen, R. Maliee,
and P. Balk

PART IV: PROCESSING INDUCED DEFECTS:
POINT DEFECTS AND REACTION

An Investigation of Vacancy Population During Arsenic
Activation in Silicon....................................................151

O. Dokumaci, tl-J. Qossmann, K.S. Jones, and M.E. Law

Enhanced Dissolution of Extrinsic Dislocation Loops in
Silicon Annealed in NH 3 .................................................157

S.B. tierner, V. Krishnamoorthy, K.S. Jones, T.K. Mogi,
andti-J. Qossmann

Depth Profile of Point Defects in Ion Implanted n + p and
p + n Junctions Formed by 450°C Post-Implantation
Annealing and Impact of Defects on Junction
Characteristics ........................................................163

Mauricio Massazumi Oka, Akira riakada, Yukio Tamai,
Kei Kanemoto, Tadashi Shibata, and Tadahiro Ohmi

Gettering of Fe by Aluminum in p-Type Cz Silicon........................169
S. fi. Ahn, S. Zhao, A.L. Smith, L.L. Chalfoun, M. Piatero,
H. iiakashima, and L.C. Kimerling

Effects of Gettering on Device Characteristics .........................175
Mitsuhiro tiorikawa, Akihiko Yaoita, Tsuyoshi Nagata,
and Tomohisa Kitano

Comparison of Gettering Ability Between l/l Defects and
Si Substrate............................................................181

Mitsuhiro tiorikawa and Tomohisa Kitano

Dark Current Spectroscopy of Metals in Silicon .........................187
William C. McCoigin, James P. Lavine, and Charles V. Stancamplano

Influence of Si Substrate Crystallinity on Device
Performance...........................................................193

T. Iwamoto, J. Takano, K. Makihara, and T. Ohmi

Investigation on Subsurface Damage in Silicon Wafers ..................199
Xin Zhang, Tong-Yi Zhang, Yitshak Zohar, and Sanboh Lee

Shallow Donor Formation in Hydrogen-Implanted Silicon .................205
Yutaka Tokuda, tliroyuki Iwata, and Akira Ito

vii



PART V: POINT DEFECTS AND INTERACTIONS IN Si

•Cooperative Chemical Rebonding in the Segregation of
Impurities in Silicon Grain Boundaries....................................213

A. Malti, M.F. Chisholm, S.J. Pennycook, and S.T. Pantelides

Mechanism of Defect Reactions in Semiconductors.....................225
Yuzo Shinozuka

Interstitial Defect Reactions in Silicon...................................231
S. Zhao, A.M, Agarwai, J.L. Benton, O.ti. Oiimer, and L.C. Kimerling

Formation of Er-Related Donor Centers During
Postimplantation Annealing of Si:Er .....................................237

M.A. Sobolev, O.V. Aleksandrov, and E.l. Shek

Shallow Donor Centers in Erbium-Implanted Silicon
Subjected to High-Temperature Annealing..............................243

V. V. Emtsev, D.S. Poioskin, n.A. Sobolev, and E.l. Shek

Defects in Erbium/Oxygen Implanted Silicon ............................249
X. Duan, J. Palm, B. Zheng, M. Morse, J. Michel, and L.C. Kimeriing

Cubo-Octahedral B i2 Clusters in Silicon Crystal ............. ...........255
M. Okamoto, K. Hashimoto, and K. Takayanagl

Interactions of Structural Defects with Metallic Impurities
in Multicrystalline Silicon ...............................................261

S./4. Mctlugo, li. tiieslmair, E.R. Weber, M.D. Rosenblum,
and J.P. Kalejs

PART VI: IMPURITY DIFFUSION AND HYDROGEN IN Si

Formation of Hydrogen Molecules in Crystalline Silicon
Treated with Atomic Hydrogen..........................................269

K. Murakami, fi. Fukata, S. Sasaki, K. Ishioka, K.G. Nakamura,
M. Kitajima, S. Fujimura, J. Kikuchi, and li. tlaneda

Vibrational Spectroscopy of Gold Hydrogen Complexes
in Silicon ...............................................................275

M.J. Evans, M.G. Qornstein, and Michael Stavola

Effects of H + -Implantation on Electron Traps in n-Type Si
Induced by P+ Preimplantation..........................................281

Akira ¡to, tliroyuki Iwata, and Yutaka Tokuda

Evaluation of Proton-Induced Deep Levels in n-Si .......................287
K. Bono, li. Kishimoto, ti. Amekura, and T. Salto

EPR Study of Defect Formation in H Implanted and
Annealed CZ Si.........................................................293

B. Fivac, B. Rakvin, F. Comi, R. Tonini, and G. Ottavlanl

•Invited Paper

viii



Activation Energies of Interstitial Oxygen Diffusion in Silicon
Containing Hydrogen...................................................299W. Wijaranakula

Effect of Pressure on Boron Diffusion in Silicon...........................305
Yuechao Zhao, Michael J. Aziz, Salman Mitha, and David Schiferi

PART VII: DISLOCATIONS IN GROUP IV SEMICONDUCTORS

‘Dislocation Interactions and Their Impact on Electrical
Properties of GeSi-Based Heterostructures .............................313

S. A. Ringel and P.ti. Orillot

Dislocation-Related Photoluminescence in Strain-Relaxed

Sii- x Ge x Buffer Layer Structures.........................................325Kai Shum, P.M. Mooney, andJ.O. Chu

Room Temperature Electroluminescence from D1
Dislocation Centers in Silicon...........................................331

Einar Ö. Sveinbjörnsson and Jörg Weber

Dislocation Velocities in GeSi Bulk Alloys................................337
ƒ. Yonenaga

Influence of Substrate Off-Cut on the Defect Structure in

Relaxed Graded Si-Ge/Si Layers........................................343
Srikanth B. Samavedam, P. Romanato, M.S. Qoorsky,
and E.A. Fitzgerald

HRTEM Study of Dislocations in GeSi/Si Heterostructures
Grown by VPE ..........................................................349Junwu Liang and Xueyuan Wan

PART VIII: POINT DEFECTS AND DEFECT INTERACTIONS IN SiGe

‘Defects in Low-Temperature MBE-Grown Si and SiGe/Si
Structures..............................................................355

W.M. Chen, LA. Buyanova, and B. Monemar

The Effect of lon-lmplantation-lnduced Defects on Strain
Relaxation in Ge x Si]. x /Si Heterostructures...............................367J.M. Qlasko, J. Zou, D.J.ti. Cockayne, J. Fitz Oeraid, P. Kringhoj,

and R.Q. Eliiman

Effect of Stresses on Defect Nucléation in Sh. x Ge x /Si

Hétéroépitaxial Systems ...............................................373Cengiz S. Ozkan, William D. ribc, and Huajian Oao

Hall Effect Measurements on Si x Gei_ x Bulk Alloys........................381
T. Mchediidze and L Yonenaga

‘Invited Paper

ix



PART IX: POINT DEFECTS IN lll-V COMPOUNDS

*Growth-lnduced Alignment of the First Neighbor Shell of
Ca s in Al x Gcii-xAs.......................................................387

J-F. Zheng, Michael Stavola, C.R. Abernathy, and S.J. Pearton

Residual Impurities and Transport Properties of High Purity
MOVPE GaAs...........................................................399

G. Steude, D.M. Hofmann, M. Drechsler, B.K. Meyer,
H. liardtdegen, and M. Hoilfeider

An Anomalous Deep Center (E c -0.31 eV) in Semi-Insulating
GaAs ..................................................................405

Z-Q. Fang and D. C. Look

EL2-lnduced Upconversion Luminescence in GaAs......................411V. Alex, T. lino, and J. Weber

Relationship Between Hydrogen-Related Metastable
Defect and EL2 Level in GaAs Crystals..................................417

Tatsuyuki Shinagawa and Tsugunori Okumura

Nonradiative Investigation of Hole Photoionization
Spectrum of EL2 in Semi-Insulating GaAs..................... 423

T. Ikari, A. Fukuyama, Y. Morooka, K. Yoshino, K. Maeda,
and Y. Akashi

Influence of the Temperature and the Light Intensity on
the Metastable Transformation of EL2 ..................................429

A. Alvarez, J. Jimenez, M.A. Qonzalez, and M. Chafai

Diffusion Process of interstitial Atoms in InP Studied by
Transmission Electron Microscopy......................................435Y. Ohno, S. Takeda, and M. tiirata

Properties of InP Simultaneously Doped with Zinc and
Sulfur Grown by MOCVD ................................................441

C.M. Aiavanja, C.J. Pinzone, S.K. Sputz, and M. Oeva

Characterization of Hydrogen-Related Defects in
Iron-Doped Indium Phosphide...........................................447

W.B. Leigh, D. Bliss, Q. Bryant, O. Iseier, J. Larkin, and J. Woik

Evidence for Noncorrelation Between the 0.15 eV and

0.44 eV Cu-Related Acceptor Levels in GaAs...........................453K. Leosson and H.P. Qisiason

Effect of the Carbon Acceptor Concentration on the
Photoquenching and Enhancement of the Piezoelectric
Photoacoustic Signals of Semi-Insulating GaAs..........................459A. Fukuyama, Y. Morooka, Y. Akashi, K Yoshino, it. Maeda,

and T. ikari

‘Invited Paper

x



Long-Living Shallow Donor Excited States and FIR-IR
Upconversion in GaP:Te ................................................465

S. D. Ganichev, I.Pi. Yassievich, W. Raab, E. Zepezauer, and W. Pretti

PART X: COMPENSATION AND STRUCTURAL DEFECTS IN lll-V COMPOUNDS

A Refined Model for Threading Dislocation Filtering in
ln x Gai- x As/GaAs Epitaxial Layers.......................................473G. MacPherson and P.J. Goodhew

Structural and Optical Characterization of Al x Gai- x As
Grown at Low Temperatures by Organometallic Vapor-
Phase Epitaxy ..........................................................479A. Wankerl, D.T. Emerson, M.J. Cook, and J.R. Sheaiy

Electrical and Structural Properties of LT-GaAs: Influence
of As/Ga Flux Ratio and Growth Temperature ...........................485

M. Luysberg, H. Sohn, A. Prasad, P. Specht, ti. Fujioka,
R. Rlockenbrink, and E.R. Weber

Influence of Donor, Acceptor, and Isovalent Impurity
Doping on Arsenic Excess and Point Defects in Low-
Temperature Grown GaAs..............................................491

V.V. Chaidyshev, A.E. Kunitsyn, H.H. Faleev, V.V. Preobrazhenskii,
M.A. Putyato, B.R. Semyagin, and V.V. Tretyakov

High-Temperature Reorientation of Distortions in the
Excited State of the Ve a Te As Complexes in n-Type GaAs................497A.A. Qutkin, M.A. Reshchikov, and V.E. Sedov

Characterization of APB's in GaP .......................................503
Dov Cohen and C. Barry Carter

PART XI: DEFECTS IN lll-V LAYERS AND STRUCTURES

Electrically Detected Magnetic Resonance on
GaAs/AIGaAs Heterostructures ........................................511

T. Wimbauer, D.M. Hofmann, B.K. Meyer, M.S. Brandt, T. Brandi,
M.W. Bayeri, H.M. Reinacher, M. Stutzmann, Y. Mochizuki,
and M. Mizuta

Behavior of Fluorine in N-AllnAs Layers Under
Bias-Temperature Stresses .............................................517

Y. Yamamoto, H. Hayafuji, K. Sato, and M. Otsubo

S-Doped GalnAs Grown by Chemical Beam Epitaxy:
Electrical and Structural Characterization ..............................523

E.C. Paioura, G. Petkos, P.J. Goodhew, B. Theys, and J. Chevallier

First-Principles Calculations of Diffusion of Chlorine Atoms
in GaAs ................................................................529

Takahisa Ohno, Taizo Sasaki, and Akihito Taguchi

Xi



Low-Temperature Photoluminescence Properties of In Situ
Zn-Doped InP Layers Grown by LP-MOCVD...............................535Y.B. Moon, S.K. Si, E. Yoon, and S.J. Kim

The Differences Between the ln y Gai. y As/GaAs Interface
and GaAs/ln y Gai- y As Interface in Superlattice over a
ln x Gai- xAs(x<y) Buffer Layer............................................541

X.J. Wang, L.X. Zheng, Z.B. Xiao, Z.P. Zhang, X.W. Hu, and Q.M. Wang

Defect Characterization of InAs Wafers Using Positron
Lifetime Spectroscopy.................................................547J. Mahony and P. Mascher

PART XII: WIDE-BANDGAP MATERIALS: ll-VI COMPOUNDS

Photoluminescence and Electron Paramagnetic

Resonance of Nitrogen-Doped Zinc Selenide Epilayers...................555M. Moldovan, S.D. Setzier, Z. Yu, T.li. Myers, L.E. Halliburton,
and H.C. Giles

Defect States in p-ZnSe:N Grown by MOVPE .............................561
Shizuo Fujita, Ken-ichi Ogata, Daisuke Kawaguchi, Zhi Gang Peng,
and Shigeo Fujita

Identification of the Native Vacancy Defects in ZnS x Sei- x

and MgyZni-ySxSei-x by Positron Annihilation ............................567K. Saarinen, T. Laine, K. Skog, J. Oila, P. Hautojārvi, K. Rakennus,
P. Uusimaa, A. Salokatve, and M. Pessa

Electrical Characterization of Nitrogen Acceptors in
p-ZnSe/p-GaAs Grown by Molecular-Beam Epitaxy......................573

D. Seghier and H.P. Gislason

Deep Centers Influence on Photoresponse Characteristics
in High-Resistivity ZnSe .................................................579V.A. Korotkov, L.I. Bruk, A.V. Simashkevich, O.S. Qorea, L.E. Kovalev,

and L. V. Malikova

Complex Defects In Cl-Doped ZnTe and CdTe ..........................585V. Valdna

The Effects of Substitutional Alkaline Metals in Zinc

Vacancy of Zincselenide Single Crystals Grown by the
Sublimation Method....................................................593

Kerui Yoshino, Kouji Maeda, Atsuhiko Fukuyama, Yoshito Akashi,
Kiyohisa ¡mada, and Tetsuo Ikari

Surface of Li-Doped ZnSe Grown on Misoriented
GaAs(OOl) Substrates..................................................599Minoru Yoneta, Masakazu Ohishi, Hiroshi Salto, Mitsuhiro Oh ura,

Katsumoto Fujii, and Yoshihiko Hioe

XÜ



Investigation of Deep Energy Levels in ll-VI Compounds.................605A. Castaldini, A. Cavallini, P. Fernandez, B. Fraboni, and J. Piqueras

Nondestructive Characterization of the Surface Aging of
Hgb Crystal ............................................................611¡1. Yao, J.C. EricHson, R.B. James, and M. iiatarajan

PART XIII: WIDE-BANDGAP MATERIALS: SiC

The Microscopic Structure of Shallow Donors in Silicon
Carbide................................................................619

J-M. Spaeth, S. Oreulich-Weber, M. März, E.fi. Kalabukhova,
and S.n. Lukin

Vacancies in Electron Irradiated 6H-SÌC .................................625
T. Friessnegg and S. Dannefaer

Defects in 4H Silicon Carbide CVD Epilayers.............................631L. Zhou, P. Pirouz, and J.A. Powell

Theory of 3d Transition Metal Defects in 3C SiC.........................637Harald Overhof

Imaging of Micropipes in Silicon Carbide Under High
Field Stress.............................................................643

G. Oradinaru, M. tieimi, Y. Khlebnikov, O. Korony, W.C. Mitchei,
and T.S. Suda rshan

Deep-Level Transient Spectroscopy Study of

High-Temperature Aluminum Implanted 6H-SÌC ..........................649Yuri A. Stotski, Igor O. Usov, and Alexander V. Suvorov

HRTEM Characterization of 6H-15R Polytype Boundaries in
Silicon Carbide Grown by Physical Vapor Transport......................655E.K. Sanchez, M. De Oraef, W. Qian, and M. Skowroński

X-ray Topography of a Single Superscrew Dislocation in
6H-SÌC Through All {100} Faces..........................................661W.M. Vetter and M. Dudley

The Influence of the Incorporation and Desorption of CH n
Groups on the Defect Structure of a-SiC:H Films.........................667

T. Friessnegg, M. Boudreau, P. Mäscher, P.J. Simpson, and IV. Puff

PART XIV: WIDE-BANDGAP MATERIALS: DIAMOND

Behavior of the Potential n-Type Dopants P and As in
Diamond After Low-Dose Ion Implantation...............................675

li. Hofsäss, M. Dalmer, M. Restle, C. Ronning K. Bharuth-Ram,
fi. Quintei, and The Isolde-Coilaboration

xiii



Correlation Between Defects and Electrical Conduction in
Surface Conductive Layer of CVD Diamond Films.......................681

Y. Show, F. Matsuoka, S. Ri, Y. Akiba, T. Rurosu, M. lida, and T. Izumi

Charge Transient Spectroscopy Study of Deep Centers in
CVD Diamond and Diamondlike Films ...................................687

V.l. Polyakov, A.I. Rukovishnikov, fl.M. Rossukanyi, V.P. Varnin,
I.O. Teremetskaya, B.L. Druž, E. Ostan, and A. flayes

Coexistence of Two Carbon Phases at Grain Boundaries in
Polycrystalline Diamond................................................693

O. Shenderova andD.W. Brenner

Hydrogen-Induced Luminescent States in the Subsurface
Region of Homoépitaxial Diamond Films.................................699

Razushi flayashi, tiideyuki Watanabe, Sadanori Yamanaka,
Takashi Sekiguchi, Hideyo Okushi, and Roji Rajimura

Author Index ...........................................................705

Subject Index ..........................................................709

xiv


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]
	[Seite 5]
	[Seite 6]
	[Seite 7]
	[Seite 8]
	[Seite 9]
	[Seite 10]


