2014 International Workshop on
Computational Electronics

(IWCE 2014)

Paris, France
3-6 June 2014

O IE E E IEEE Catalog Number: CFP14462-POD
° ISBN: 978-1-4799-5434-6



TABLE OF CONTENTS

CLASSICAL AND QUANTUM SPREADING OF A CHARGE PULSE .......ccccooiiiiieeeee s 1
Gaury, B. ; Weston, J. ; Groth, C. ; Waintal, X.

MEMCOMPUTING: A COMPUTING PARADIGM TO STORE AND PROCESS INFORMATION

ON THE SAME PHYSICAL PLATFORM ...ttt sttt et tae et e s e et e antaesnaeanaeessaeetaesnneeneenneeen 5
Pershin, Yuriy V. ; Di Ventra, Massimiliano
BAND-TO-BAND TUNNELING IN 3D DEVICES.........co ittt sttt st e sta e sta e snaaaneesnaaesnee e 7

Filipovic, Lidija ; Baumgartner, Oskar ; Stanojevic, Zlatan ; Kosina, Hans
UNDERSTANDABLE ALGORITHM FOR EXCHANGE INTERACTION: QUANTUM NOISE IN

NANOELECTRONIC DEVICES ... .ottt ettt et s e et e s ha e e be e s ab e e be e e abeesateeabeeataeesbeesareebeeeneees 11
Colomes, E. ; Marian, D. ; Oriols, X.
EFFICIENT CALCULATION OF THE TWO-DIMENSIONAL WIGNER POTENTIAL ...c.ccoviiiiieeeee e, 15

Ellinghaus, P. ; Nedjalkov, M. ; Selberherr, S.

MULTISCALE SIMULATION OF SOLID STATE DYE SENSITIZED SOLAR CELLS

INCLUDING MORPHOLOGY EFFECTS ...ttt sttt e st a e va e snaeata e st e anaaesnaeesteennsaaneeannas 18
Gagliardi, Alessio ; Auf der Maur, Matthias ; Di Fonzo, Fabio ; Abrusci, Agnese ; Snaith, Henry ; Divitini,
Giorgio ; Ducati, Caterina ; Di Carlo, Aldo

HOLOGRAPHIC ALGORITHMS FOR ON-CHIP, NON-BOOLEAN COMPUTING.........ccceviiiiienieenie e 22
Csaba, G. ; Papp, A. ; Porod, W.

MONTE-CARLO SIMULATIONS OF MAGNETIC TUNNEL JUNCTIONS: FROM PHYSICS TO

N o I AN I 0 PSSR 24
Vincent, A.F. ; Zhao, W.S. ; Klein, J.-O. ; Galdin-Retailleau, S. ; Querlioz, D.

TIME-DOMAIN MONTE CARLO SIMULATION OF GAN PLANAR GUNN NANODIODES IN

RESONANT CHRCUITS ..ottt ittt sttt sb e s e b b et e be e b e s8 e e te s be e b e e bt e ae e b e et e e b e e be et e et e s beenbesbe et nbeenes 26
Vasallo, B.G. ; Millithaler, J.F. ; Iniguez-de-la-Torre, I. ; Gonzalez, T. ; Mateos, J.

REDUCTION OF THE NORMAL-SUPERFLUID TRANSITION TEMPERATURE IN GATED

BILAYER GRAPHENE ...ttt ettt et e s a e et e Rt e e s he e an b e e be e e st e e nbeeambe e et beesaeennbeenbeenrne s 30
Fischetti, Massimo V. ; Aboud, Shela J.

SIMPLIFIED EVALUATION OF THE ELECTROSTATIC EFFECT OF GATE VOLTAGES ON A

(] A o o | L N et SRR 33
Marconcini, P. ; Macucci, M.

ALTERNATIVE COMPUTATIONAL METHODS FOR BOLTZMANN AND WIGNER MODELS

IN CHARGED TRANSPORT SYSTEMS ... .ottt et s bbbt st e e b sbe et s beenaesbeaneentean 36
Gamba, Irene M.

MONTE CARLO STUDY OF LOW AND HIGH-FIELD ELECTRON TRANSPORT IN GAN-

BASED HETEROSTRUGCTURES ...ttt ettt e e ettt e et e e e st e e e e be e e e e abt e e e sabe e e snbaeeeenbeeeesabeeesntaeesanrees 40
Thobel, J.-L. ; Dessenne, F. ; Dalle, C.
FAST METHODS FOR FULL-BAND MOBILITY CALCULATION .....ocoiiiic ettt 44

Stanojevic, Z. ; Filipovic, L. ; Baumgartner, O. ; Kosina, H.

3D FINITE ELEMENT SCHRODINGER EQUATION CORRECTED MONTE CARLO

SIMULATIONS OF NANOSCALE FINFETS ...ttt sttt st sbe et stesnaesbe e nbe e 48
Nagy, D ; Elmessary, M.A. ; Aldegunde, M. ; Lindberg, J. ; Dettmer, W. ; Peric, D. ; Loureiro, A. ; Kalna, K.

MODELING OF FDSOI AND TRIGATE DEVICES: WHAT CAN WE LEARN FROM NON-

EQUILIBRIUM GREEN'S FUNCTIONS 7 ..ottt ittt sttt sttt e st sneeenteesteeassaessaeanteennaeaneeasanenseens 52
Niquet, Y.M. ; Nguyen, V.H. ; Triozon, F. ; Duchemin, I. ; Li, J. ; Nier, O. ; Rideau, D.

VALLEY SPLITTING AND SPIN LIFETIME ENHANCEMENT IN STRAINED THIN SILICON

L I SRS 54
Osintsev, D. ; Sverdlov, V. ; Neophytou, N. ; Selberherr, S.
SPIN DIFFUSION AND THE ROLE OF SCREENING EFFECTS IN SEMICONDUCTORS........c.ccocviiniiiiiininns 58

Ghosh, J. ; Sverdlov, V. ; Selberherr, S.
INFLUENCE OF ANHARMONIC PHONON DECAY ON SELF-HEATING IN SI NANOWIRE

TRANSISTORS ...t e e e st e e et e e st e e e e atteeeesbbe e e sabeeeeateseeebbeeesabeeeabeeeeesabeeeaabaeeeatsaaeebbeeeanbeeesteneeas 62
Rhyner, R. ; Luisier, M.
QUANTUM SIMULATION OF SELF-HEATING EFFECTS IN ROUGH SI NANOWIRE FETS.....ccccccovevvevvenee 65

Pala, Marco G. ; Cresti, Alessandro
AB INITIO STUDY OF DIPOLE-INDUCED THRESHOLD VOLTAGE SHIFT IN

HIFO2/AL203/(L00)SH ...tttk bbbt s bk et b bbbkt ekt b s e nb et e b e bt ekt b et st b 68
Chen, Edward ; Tung, Yen-Tien ; Xiao, Zhi-Ren ; Shen, Tzer-Min ; Wu, Jeff ; Diaz, Carlos H.



DESIGN OF RERAM CELL STRUCTURE BY METAL BUFFER AND CONTACT

ENGINEERING VIA FIRST-PRINCIPLES TRANSPORT CALCULATIONS .....ocoi e 71
Nakamura, Hisao ; Miyazaki, Takehide ; Nishio, Kengo ; Shmia, Hisashi ; Akinaga, Hiroyuki ; Asai, Yoshihiro

CALCULATION OF ELECTRON-PHONON INTERACTION STRENGTH FROM FIRST

PRINCIPLES IN GRAPHENE AND SILICON ...ttt ittt ettt e sta st te e staa e sbaesnaeesbeesnaeenbaeanneesreens 74
Vandenberghe, W.G. ; Fischetti, M.V.

TOWARDS AB-INITIO SIMULATIONS OF NANOWIRE FIELD-EFFECT TRANSISTORS..........oovi i 76
Bruck, S. ; Calderara, M. ; Bani-Hashemian, M.H. ; VandeVondele, J. ; Luisier, M.

IMPACT OF FUNCTIONALIZATION PATTERNS ON THE PERFORMANCE OF CNTFETS........cccoeiiiiiieeen, 79

Claus, M. ; Teich, D. ; Mothes, S. ; Seifert, G. ; Schroter, M.

TWO-DIMENSIONAL SELF-CONSISTENT SIMULATION ON PROGRAM/RETENTION

OPERATION OF CHARGE TRAPPING MEMORY ...ttt ettt et taa ettt e e s baa e e enaae e staeeesabaaeenns 81
Lun, Zhiyuan ; Liu, Shuhuan ; Zhao, Kai ; Du, Gang ; Wang, Yi ; Liu, Xiaoyan

ABSORPTION IN DISORDERED HETEROSTRUCTURES: CONTRIBUTIONS FROM INTRA-

AND INTER-SUBBAND SCATTERING AND IMPACT OF LOCALISED STATES ..., 85
Carosella, F. ; Ndebeka-Bandou, C. ; Ferreira, R. ; Bastard, G. ; Wacker, A.

ATOMISTIC SIMULATION OF RANDOM ALLOY FLUCTUATIONS IN INGAN/GAN

NANOWIIRES ...ttt e e e e e et e e etee e e ettt e e e sabeeeabeeeeassteeesabeeeaabeeeeasbseeeaabeeeanbesaeesseeeesabeeesntesessrens 87
Sacconi, Fabio ; Auf der Maur, Matthias ; Di Carlo, Aldo ; Pecchia, Alessandro

MULTI-SCALE SIMULATIONS OF METAL-SEMICONDUCTOR CONTACTS FOR NANO-

IMIOSFETS ...ttt b kbt ekt b e h b e b s st ek A H b€ E b e e s b e bbb e b e Rt bRt bbbt R et n e 91
Aldegunde, M. ; Kalna, K. ; Hepplestone, S.P. ; Sushko, P.V.
TOWARDS A MULTISCALE MODELING FRAMEWORK FOR METAL-CNT INTERFACES .........ccceiiienn. 95

Claus, M. ; Fediai, A. ; Mothes, S. ; Knoch, J. ; Ryndyk, D. ; Blawid, S. ; Cuniberti, G. ; Schroter, M.
OPTIMIZATION AND BENCHMARKING OF GRAPHENE-BASED HETEROSTRUCTURE

= I T T T T TSP T PR TP SRTRPPTPPTOP 98
Logoteta, D. ; Fiori, G. ; lannaccone, G.

GRAPHENE-BASED KLEIN TUNNELING TRANSISTOR .....oooiiiiitiiee ettt 101
Berrada, S. ; Nguyen, V.Hung ; Dollfus, P. ; Wilmart, Q. ; Feve, G. ; Berroir, J.-M. ; Placais, B.

UNCOVERING THE TEMPERATURE OF THE HOTSPOT IN NANOSCALE DEVICES.........cccccoovviiiiieiee. 104

Raleva, Katerina ; Bury, Erik ; Kaczer, Ben ; Vasileska, Dragica
SYSTEM-DEPENDENT MODIFIED BECKE-JOHNSON EXCHANGE FOR QUANTUM

TRANSPORT SIMULATIONS ...ttt sttt ettt e st e nte e snte et e e steesseeante e seeesteesneeanteesreneseesnseensenenees 107
Areshkin, D. ; Luisier, M.

SERIALLY-CONNECTED AHARONOV-BOHM RINGS WITH EMBEDDED QUANTUM DOTS..........cccoeee... 110
Hedin, Eric R. ; Joe, Yong S.

FREQUENCY-DEPENDENT SHOT NOISE IN SINGLE-ELECTRON DEVICES.........cccccioviiie e 114

Talbo, V. ; Mateos, J. ; Retailleau, S. ; Dollfus, P. ; Gonzalez, T.

ON THE BACK-ACTION OF THZ MEASUREMENT ON THE TOTAL CURRENT OF

QUANTUM DEVICES ...ttt ettt ettt sttt s b e et e s a bt et e e R te e s b e e m b e e be e e s te e an e e anbeeabeeenbeennbeenbeenreeennee e 117
Marian, D. ; Zanghi, N. ; Oriols, X.

AN ADAPTIVE GRID ALGORITHM FOR SELF-CONSISTENT K P SCHRODINGER AND

POISSON EQUATIONS IN UTB INSB-BASED PMOSFETS ..ottt 121
Chang, Pengying ; Liu, Xiaoyan ; Zeng, Lang ; Wei, Kangliang ; Du, Gang

FULL-BAND BALLISTIC QUANTUM TRANSPORT IN NANOSTRUCTURES USING

EMPIRICAL PSEUDOPOTENTIALS ...ttt bttt ab et en et 125
Fang, J. ; Vandenberghe, W. ; Fischetti, M.V.
PHONON-INDUCED QUANTUM DIFFUSION IN SEMICONDUCTORS.........cociiiiinieiiee e 128

Rosati, R. ; Rossi, F.
MICROSCOPIC MODELING OF QUANTUM DEVICES AT HIGH CARRIER DENSITIES VIA

LINDBLAD-TYPE SCATTERING SUPEROPERATORS. ...ttt ettt 132
Rosati, Roberto ; lotti, Rita Claudia ; Rossi, Fausto
A 5TH-ORDER METHOD FOR 1D-DEVICE SOLUTION ....coiiiiiitii ettt ettt evaa e eave e saree e nns 135

Buscemi, F. ; Rudan, M. ; Piccinini, E. ; Brunetti, R.
THE SHORTEST SIMULATION-BOX FOR TIME-DEPENDENT COMPUTATION OF WAVE

PACKETS IN OPEN SYSTEM ...ttt ettt ettt e s et e e e bt e e e st e e e e bt e e e e bb e e e sabeeeabbeeeesabeeesnbeeeanteeaaanes 139
Zhan, Z. ; Traversa, F.L. ; Oriols, X.

REMOTE SOFT-OPTICAL PHONON SCATTERING IN SI NANOWIRE FETS......coooiiiiiieee e 143
Barker, John R. ; Martinez, Antonio

IMPLICATIONS OF THE COHERENCE LENGTH ON THE DISCRETE WIGNER POTENTIAL .....c.ccu...... 146

Ellinghaus, P. ; Nedjalkov, M. ; Selberherr, S.



SPECTRAL FORCE APPROACH TO SOLVE THE TIME-DEPENDENT WIGNER-LIOUVILLE

[ 1 N I L SRR S 149
Van de Put, M. ; Thewissen, M. ; Magnus, W. ; Soree, B. ; Sellier, J.M.
METAMORPHOSIS OF A NANO WIRE: A 3-D COUPLED MODE SPACE NEGF STUDY .....cccccovvieeiieveee, 151

Amoroso, Salvatore Maria ; Georgiev, Vihar P. ; Towie, Ewan ; Riddet, Craig ; Asenov, Asen
NUMERIAL ANALYSIS OF LOCAL DENSITY OF STATES OF PLASMONS IN SI-SIO2-SILVER

NANOCAVITY SYSTEM ..ottt et et e ettt e e s b e e e e ta e e e e bt e e e sabee e e teeeeesbbeeesabeeeabbeeeassreeesabaeeantaeaennes 155
Choi, Min S. ; Dutta, Mitra ; Stroscio, Michael A.
PLASMON EXCITATION OF COHERENT INTERFACE PHONONS IN SI-SIO2 SYSTEMS. ..........cccoeeiiies 158

Choi, Min S. ; Zhang, Nanzhu ; Dutta, Mitra ; Stroscio, Michael A. ; Aspetti, Carlos O. ; Agarwal, Ritesh
ENHANCED SIGNAL-TO-NOISE IN PHOTODETECTORS DUE TO INTERFACE PHONON-

ASSISTED TRANSITIONS . ...ttt bt bbbt s b e bt e st e s bt e b e e b e ea b e s b e e b s e bt eneenbeebeenbeeneenbenbeen 161
Lan, Yi ; Zhang, Nanzhu ; Shi, Junxia Lucy ; Dutta, M. ; Stroscio, M.A.
VERTICAL DIODES RESPONSE TO OPTICAL AND ELECTRICAL THZ EXCITATIONS........ccoiiiiiiiine 165

Karishy, Slyman ; Ajaka, Jassem ; Palermo, Christophe ; Varani, Luca

SIMULATION OF PLASMA OSCILLATION RESPONSE TO THZ RADIATION APPLIED UPON

HIGH ELECTRON MOBILITY TRANSISTORS. ... .ottt sae e e e snae e e snaesnaeenneeaneas 168
Mahi, Abdelhamid ; Belghachi, Abderrahmane ; Marinchio, Hugues ; Palermo, Christophe ; Varani, Luca

INFLUENCE OF TEXTURED INTERFACES IN THE PERFORMANCE OF A-SI:H DOUBLE-

JUNCTION SOLAR CELL ..ottt ettt e te e st e e s te e s st e e te e e sae e seeaabe e teeesteesaeeanbeessaeeseennsaenseeanees 170
Garcia-Rivera, A. ; Comesana, E. ; Garcia-Loureiro, A.J. ; Valin, R. ; Martinez, A.

2D MAXWELL/TRANSPORT TIME DOMAIN MODELING OF THZ GAN DISTRIBUTED

TRANSFERRED ELECTRON DEVICE ...ttt ettt ettt e st e e e st e e s abe e e s str e e e snbaeestaaeesnnreas 173
Dalle, C. ; Dessenne, F. ; Thobel, J-L
FREQUENCY DEPENDENCE STUDY OF A BIAS FIELD-FREE NANO-SCALE OSCILLATOR.........ccccevenee. 177

Windbacher, T. ; Osintsev, D. ; Makarov, A. ; Mahmoudi, H. ; Sverdlov, V. ; Selberherr, S.

PHONON-INDUCED SPIN RELAXATION OF CONDUCTION ELECTRONS IN SILICON

(01 T I I TS SRR SPRSROPP 181
Adorno, D.Persano ; Pizzolato, N. ; Graceffa, C.

PHONON TRANSPORT IN SILICON NANOWIRES USING A FULL-BAND MONTE CARLO

YA d (@ 7 AN 4 - ISP PPPUPSRRt 185
Larroque, J. ; Saint-Martin, J. ; Dollfus, P.

TRANSPORT ANALYSIS OF GRAPHENE-BASED DEVICES WITH WIDTH

DISCONTINUITIES ...ttt e e e ettt e et e e e e bt e e e e bte e e sabeeeaabeaeeesbeeeesabeeeaateseeassseeesabesesnbssaeasbeeesabeeesbanaanes 187
Marconcini, P. ; Macucci, M.

A COMPREHENSIVE HYDRODYNAMICAL MODEL FOR CHARGE TRANSPORT IN

GRAPHENE ... .ottt ettt e et e e st et e e e tbae e e ebbe e e sabaeeaabbee e e bbeeesabeeeabeseeebbeeeanbaeeaabbaeeeabeeesabeeesateeeean 191
Mascali, Giovanni ; Romano, Vittorio
ELECTRON INJECTION MODEL FOR GRAPHENE ........oooi ittt vt nane s 195

Yaro, S.M. ; Oriols, X.

CONDUCTION GAP OF STRAINED/UNSTRAINED GRAPHENE JUNCTIONS: DIRECTION

DEPENDENCE ...t ettt ettt st et e et e et e st e e te e s s e e teeasee e eeeasteenseeaseeesseeante et e e aneeeaneeenteeaneeeteenneeenteenrneeneeennneenren 199
Nguyen, M.Chung ; Nguyen, V.Hung ; Dollfus, P. ; Nguyen, H.Viet

MODULATION OF BANDGAP AND CURRENT IN GRAPHENE/BN HETEROSTRUCTURES BY

TUNING THE TRANSVERSE ELECTRIC FIELD.......ooiiii sttt snva e nae e 202
Tran, Van-Truong ; Saint-Martin, Jerome ; Dollfus, Philippe

GUNN EFFECT IN N-INP MOSFET AT POSITIVE GATE BIAS AND IMPACT IONIZATION

(O10 11N 52 I 1 1 ORI RPRPRN 204
Gruzinskis, V. ; Starikov, E. ; Shiktorov, P. ; Marinchio, H. ; Torres, J. ; Palermo, C. ; Varani, L.

PREDICTIVITY OF THE NON-LOCAL BTBT MODEL FOR STRUCTURE DEPENDENCIES OF

LI LN T e I TSR 206
Fukuda, Koichi ; Mori, Takahiro ; Mizubayashi, Wataru ; Morita, Yukinori ; Tanabe, Akihito ; Masahara,
Meishoku ; Yasuda, Tetsuji ; Migita, Shinji ; Ota, Hiroyuki

NOISE FEATURES IN INP CRYSTALS OPERATING UNDER STATIC, PERIODIC OR

FLUCTUATING ELECTRIC FIELDS. .......ooiiii ittt sttt sttt esnt e s b sneeeteennaeaneesneas 210
Adorno, D.Persano ; Alaimo, P. ; Pizzolato, N. ; Spagnolo, B.

BOUNDARY CONDITIONS EFFECTS BY DISCONTINUOUS GALERKIN SOLVERS FOR

BOLTZMANN-POISSON MODELS OF ELECTRON TRANSPORT .....ocoiiiii ettt ettt 214
Escalante, Jose A.Morales ; Gamba, Irene M.
IMPACT OF LATERAL DOPING PROFILES ON ULTRA-SCALED TRIGATE FINFETS.....cccccoiiviiviieeeie 218

Valin, R. ; Aldegunde, M. ; Martinez, A. ; Barker, J.R.



HOW MUCH TIME DOES FET SCALING HAVE LEFT?....o s

Mamaluy, D. ; Gao, X. ; Tierney, B.
DEVICE SIMULATION OF P-INALN-GATE ALGAN/GAN HIGH ELECTRON MOBILITY

TRANSISTOR ..ottt ettt b Rt e r e e se et e bt Rt s e e r e et e b e e bt e r et e r e e et e e nennennen e

Shrestha, Niraj Man ; Lin, Yueh-Chin ; Chang, Han-Tung ; Li, Yiming ; Chang, Edward Yi
INFLUENCE OF DEVICE GEOMETRY ON ELECTRICAL CHARACTERISTICS OF A 10.7 NM

1O 1N | LSRR
Abdikarimov, A. ; Indalecio, G. ; Comesana, E. ; Garcia-Loureiro, A.J. ; Seoane, N. ; Kalna, K. ; Atamuratov, A.E.

DESIGN OPTIMIZATION OF 16-NM BULK FINFET TECHNOLOGY VIA GEOMETRIC

PROGRAMMING ... ettt e e e e e s

Su, Ping-Hsun ; Li, Yiming

CELLULAR AUTOMATA DESIGNS FOR OUT OF PLANE NANOMAGNET LOGIC.........cccceoviiiiiiinne

Haughan, Kevin ; Niemier, Michael T. ; Porod, Wolfgang ; Csaba, Gyorgy
STUDY OF ELECTRIC FIELD CAUSED BY SEMICONDUCTOR QUANTUM DOTS IN CLOSE

PROXIMITY TO DNA ORIGAMIL....ocoiiiiiii s

Xu, Ke ; Meshik, Xenia ; Choi, Min ; Dutta, Mitra ; Stroscio, Michael ; Wu, Tsai-Chin ; Rahman, Masudur ;
Norton, Michael

THE EFFECTS OF MOLECULAR ELONGATION ON DEFECTIVE DNA ELECTRONICS.....................

Malakooti, Sadeq ; Joe, Yong S. ; Hedin, Eric R.
Author Index

......... 220





