2nd Joint ISTDM / IGS1 2019 Gonference

Editors:
M. A. Eriksson
M. G. Lagally

Published by
The Electrochemical Society

65 South Main Street, Building D
Pennington, NJ 08534-2839, USA

tel 609 737 1902
fax 609 737 2743

www.electrochem.org

[Titransactions -
Vol. 83, No. 1



Copyright 2019 by The Electrochemical Society.
All rights reserved.

This book has been registered with Copyright Clearance Center.
For further information, please contact the Copyright Clearance Center,
Salem, Massachusetts.

Published by:

The Electrochemical Society
65 South Main Street
Pennington, New Jersey 08534-2839, USA

Telephone 609.737.1902
Fax 609.737.2743
e-mail: ecs@electrochem.org
Web: www.electrochem.org

ISSN 1938-6737 (online)
ISSN 1938-5862 (print)
ISSN 2151-2051 (cd-rom)
ISBN 978-1-60768-885-3 (PDF)

Printed in the United States of America.




ECS Transactions, VVolume 93, Issue 1
2nd Joint ISTDM / ICSI 2019 Conference

Table of Contents

Preface

Group IV Heteroepitaxy for Advanced Electronic Devices Integrated in BICMOS
Technology

Y. Yamamoto, H. Riicker, B. Heinemann, S. Lischke, C. Baristiran Kaynak,

M. Kaynak, B. Tillack

Epitaxial Growth of Ga-doped SiGe for Reduction of Contact Resistance in finFET
Source/Drain Materials
J. Margetis, D. Kohen, C. Porret, L. Lima, R. Khazaka, G. Rengo, R. Loo, J. Tolle,
A. Demos

Characterization of Highly Doped Si:P, Si:As and Si:P:As Epi Layers for
Source/Drain Epitaxy
E. Rosseel, M. Tirrito, C. Porret, B. Douhard, J. Meersschaut, A. Y. Hikavyy,
R. Loo, N. Horiguchi, G. Pourtois, N. Nakazaki, J. Tolle

Integrated Carbon Cleaning and Oxide Cleaning on Si and SiGe in a Single Process
Module
F. Wang, B. B. Jotheeswaran, J. Tolle, A. Demos

Ultraviolet Nanosecond Laser Annealing for Low Temperature 3D-Sequential
Integration Gate Stack
S. Kerdiles, P. Acosta-Alba, A. S. Royet, J. Lassarre, C. Perrot, F. Aussenac,
L. Brunet, C. Fenouillet-Beranger

Group IV Based Bi-Layer Tunneling Field Effect Transistor
S. Takagi, K. Kato, M. Takenaka

Source/Drain Materials for Ge nMOS Devices
A. Vohra, C. Porret, E. Rosseel, A. Y. Hikavyy, E. Capogreco, N. Horiguchi,
R. Loo, W. Vandervorst

11

17

19

23

29



SOI MOS Technology for Spin Qubits
L. Hutin, B. Bertrand, Y. M. Niquet, J. M. Hartmann, M. Sanquer,
S. De Franceschi, T. Meunier, M. Vinet

Low-Temperature Silicon Epitaxy for Atomic Precision Devices
E. M. Anderson, A. M. Katzenmeyer, T. S. Luk, D. M. Campbell, M. T. Marshall,
E. Bussmann, J. Ohlhausen, P. Lu, P. G. Kotula, D. R. Ward, T. M. Lu, S. Misra

Plasmonics-Integrated Ge PIN-Photodetectors
I. A. Fischer, L. Augel, F. Berkmann, Y. Kawaguchi, J. Schlipf, J. Schulze

GeSn/Ge Pin Diodes on Si with Sn Contents up to 14 %
M. Oehme, J. Schulze

Sn Nanodots-Induced Composition Enhancement (NICE) to Achieve 26 at. % Sn in
GeSn for Mid-Infrared Integrated Photonics
A. V. Cuervo Covian, Y. Zhou, X. Wang, S. Q. Yu, J. Liu

Impact of Co on the Nig9Coo.1-Geo.9Sno.1 Solid-State Reaction and Properties
A. Quintero, P. Gergaud, J. M. Hartmann, V. Reboud, E. Cassan, P. Rodriguez

Growth and Dielectric Properties of Monoclinic Gd203 on Si(001)
P. Gribisch, A. Roy Chaudhuri, A. Fissel

Fabrication of Sii-xSnx Layer on Si Substrate by Screen-Printing of Al-Sn Paste
M. Nakahara, M. Matsubara, K. Tsuji, S. Suzuki, M. Dhamrin, N. Usami

n-type Ge/SiGe Multi Quantum-Wells for a THz Quantum Cascade Laser
C. Ciano, L. Di Gaspare, M. Montanari, L. Persichetti, L. Baldassarre,
M. Ortolani, G. Capellini, O. Skibitzki, M. Zéllner, J. Faist, G. Scalari, D. Stark,
D. J. Paul, K. Rew, O. Moutanabbir, S. Mukherjee, T. Grange, S. Birner,
M. Virgilio, M. De Seta

Carbon-Modified-Germanium-Epitaxy: Filtering Threading Dislocations with Carbon

Delta Layers
Y. Barnscheidt, H. J. Osten

Impact of Ge-Oxide-Scavenging on Low-T Steam Oxidation and Passivation of
Bi-Axially Strained Si0.75Ge0.25
K. Wostyn, L. A. Ragnarsson, H. Arimura, A. Chasin, T. Conard, D. Rondas,
R. Loo, F. Holsteyns, N. Horiguchi

Vi

35

37

41

45

49

51

57

61

63

67

71



Conduction Type Control of Ge-on-Insulator: Combination of Smart-Cut™ and
Defect Elimination
K. Yamamoto, K. Nakae, H. Akamine, D. Wang, H. Nakashima, M. M. Alam,
K. Sawano, Z. Xue, M. Zhang, Z. Di

Relaxation of Strain in Si Layers Formed on (110)-Oriented SiGe/Si Heterostructures
K. Arimoto, A. Onogawa, S. Saito, Y. Sano, D. Izumi, J. Yamanaka, K. O. Hara,
K. Nakagawa

Voided Ge/Si Platform to Integrate III-V Materials on Si
Y. A. Bioud, A. Boucherif, M. Myronov, G. Patriarche, D. Drouin, R. Arés

Influence of Annealing Condition on Threading Dislocation Density of Ge Grown by
RPCVD
Y. Yamamoto, P. Zaumseil, M. A. Shubert, B. Tillack

Thermally Induced Formation of Etch Pits on Ge Surfaces under Conditions of CVD

Graphene Growth
T. M. Diallo, R. Arvinte, M. R. Aziziyan, R. Arés, S. Fafard, A. Boucherif

Detailed Identification of the Progression of Antiphase Boundaries in GaP/Si(001)
P. Farin, M. Marquardt, W. Martyanov, J. Belz, A. Beyer, K. Volz, A. Lenz

Nickel Texture Adjustment on Si and Ge and Its Impact on Nickel Silicide and
Germanide
D. Wolansky, P. Zaumseil, M. Z&llner, S. Schulze

Magnetic Characterization of a Mn Based Ferromagnet on SixGe(1-x-y)Sny with High
Sn Content

H. S. Funk, M. Kern, D. Weisshaupt, C. Surgers, I. Fischer, M. Oehme,

J. van Slageren, J. Schulze

Process Effects on the Noise Performance of SiGe/Si Multi Quantum Well Thermistor

C. Baristiran Kaynak, Y. Yamamoto, A. Goritz, F. Korndoerfer, M. Stocchi,
M. Wietstruck, Y. Gurbuz, M. Kaynak

Growth and Characterisation of Pure B Layers on Ge(hkl) and Si(hkl) Utilizing
Molecular Beam Epitaxy
D. Schwarz, A. Elsayed, L. Gebert, J. Schulze

vii

73

79

81

87

91

93

97

101

105

109



Growth and Memory Effect of Ge in GaAs Epilayers Grown in UHV Environment
Using IBGe

A. B. Poungoué Mbeunmi, R. Arvinte, M. R. Aziziyan, R. Ares, S. Fafard,

A. Boucherif

Scalable Alignment of Carbon Nanotubes via Shear
K. R. Jinkins, J. Chan, R. M. Jacobberger, A. Berson, M. S. Arnold

Tightly Pitched sub-10 nm Graphene Nanoribbon Arrays via Seed Mediated Growth
on Ge (001)
A. J. Way, E. Murray, R. M. Jacobberger, V. Saraswat, F. Goeltl, M. Mavrikakis,
M. S. Arnold

Abrupt Changes in the Graphene on Ge(001) System at the Onset of Surface Melting
L. Di Gaspare, L. Persichetti, A. Sgarlata, M. Fanfoni, A. Notargiacomo,
A. M. Scaparro, V. Miseikis, F. Fabbri, C. Coletti, M. De Seta

Synthesis of Semiconducting Graphene Nanoribbons on Ge and Ge/Si via Chemical
Vapor Deposition
R. M. Jacobberger, A. J. Way, V. Saraswat, M. S. Arnold

CVD Synthesis of Armchair Graphene Nanoribbons on Ge/Si(001)
V. Saraswat, Y. Yamamoto, H. J. Kim, R. M. Jacobberger, K. R. Jinkins, A. J. Way,
N. P. Guisinger, M. S. Arnold

Author Index

viii

113

117

121

125

129

133

137





