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Obijectives

* To facilitate access to the modeling and simulation capabilities and
expertise

* To promote and facilitate the development of the new capabilities.

* To promote utilization of the computation resources.

https://www.nnci.net/computation-resources
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nanoHUB.org and Silvaco Victory as a Backend
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Silvaco TCAD Tool Usage
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Eric Guichard | SVP and GM of TCAD, Silvaco, Inc.

Abstract: As one of only a few generic TCAD providers, Silvaco TCAD simulation solution covers the full

spectrum, from circuit simulation size, using Victory TCAD, to nanometric size using Victory Atomistic,

an NEGF-based quantum transport simulation solution inherited from Purdue University. The addition of

Machine Learning and Al, to process significantly more data than before, combined with compute power and

parallelization, offers the best-in-class TCAD simulation solution today. We will start this webinar with a brief

Jan 23 Apr'23 Jul 23 ° introduction of the Silvaco company then discuss TCAD background (What is TCAD?, Why use TCAD?, and
Challenges) then review the Silvaco TCAD solution with application examples in market segments of Power,
Display, and CMOS before concluding with a discussion around Al and Digital twin.

Nov ‘22 Jan 23 Mar '23 May ‘23 Jul'23 Sep 23
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Short Course on Device Modeling and Simulation
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‘Modeling and
Simulation:

Short Course is in
Production Stage!

Draglca Vasneska

o Anzona State Univers:ty . . .
T 'Computatuonal Electromcs """"" o

o Crystaliography and Bandstructure
e. Semicenductor Transport Models
.. .. o Drift-Diffusion Modeling . . . .. ... ...
* o Hydrodynamic and Energy Balance Model
e Introduction to Silvaco Atlas (Dthce Simulatid

> Import/Export _ O X | > DeckBuild - 5.2.14.R - /home/nanohub/vasileska/SILVACOTCAD - MOSFET_Examplel.in = B0
Upload or download |
file or clipboard. LE] Ll
File Edit View Run Tools Commands Help

Upload

SHPNEXROP BT ~> B> B [@ @ -] [ comect
Deck Variables history ®
|# Generate Transfer Characteristics of a MOSFET 3 channel_doping 1e+18 (#14) [~
# Threshold Voltage and Subthreshold Slcpercaku\atlon » 1 nsubvt 0.0720817 (# 83)
X Tonyplot

Popups must be enabled.

e. Use of Silvaco’s Victory Device (ATLAS) to Mod
o Classmal Dewce Modellng
e MOS Capacitors - : :
. & MOSFETS. . .. . ... ...,
® SOl Devices . .
o Introductlon of Quantum Correctlon Mo
Modellng .

_cancel | e File Edit Plot Tools Help

IEGEIEEE = R P ]

mesh space.mult=1.0

set sd_length = 0.1
len

set sd_doping = 1e20
[Etonyplot -overlay 1dvg_1.log IdVg_2.log E o
p< Tonyplot =l &
File Edit Plot Tools Help

e ‘Modelmg of Self- Heatlng Effects in Nanos

sae|ioso|+aaal FEE] [

Baslc Know/edge Reqwred:for Sem/co

VICTORYDEVICE
Data from multiple fle:

[X=0.000Y = 0.000 | Tonyplot 3.10.26.R © Silvaco 2023

Drai Cament (3

https://nanohub.org/to

ols/silvacotcad

o 04 e i 2 16 2

X =0.000 [Y =0.000 Tonyplot 3.10.26.R © Silvaco 2023 |

@ National Nanotechnology

Coordinated Infrastructure




Immersive Virtual Worlds for

Experiential Learning of Microelectronics
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Significant Improvement in Students’ Attitude
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DFT Band Structure + Semiclassical Monte Carlo

Based Study of Transport in Stained MoS,

band structure (2D) bulk transport device performance
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Band Alignments in Equilibrium and under Externally

Applied Electric Field and Strain
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Modeling Self-Heating in Nanoscale Devices
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Ferroelectric Device Modeling Framework
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Computation VWebinar Series
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NNCI Webinar
February 15, 2023 | 4:00 p.m. - 5:00 p.m. ET

ANTIFERROMAGNETIC TUNNEL JUNCTIONS FOR SPINTRONICS

NNCI Computational Webinar
April 27,2022 | 3PM - 4PM ET

SEMICONDUCTOR WORKFORCE DEVELOPMENT THROUGH
IMMERSIVE SIMULATIONS ON NANOHUB.ORG

NNCI Computation Webinar

August 23, 2023 | 4:00 p.m. - 5:00 p.m. ET O

Silvaco Technology CAD, Background, Overview, and Future
Eric Guichard | SVP and GM of TCAD, Silvaco, Inc.
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Next Computation Webinar
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NNCI Webinar

November 16, 2023 | 3:00 p.m. - 4:00 p.m. ET

PARTICLE BASED SIMULATION OF WEIDEBANDGAP DEVICES
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