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Online simulation... ...and morel

Rayleigh Light-Scattering of Nanocrystals:
ape, Size, and Composition Matter







nanoVIS rendering server
Developed by
Wei Qiao, Insoo Woo, David S. Ebert
PURPL Lab, Purdue University
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online ﬂmuluhon and more

e Started at Purdue 1995 with PUNCH:

» Enabled researchers and students to access real simulation codes
» traditionally 800 users annually.

* Typical usability is marginal
. Codes are typlcally out- of synch with web version

50

Ixtput-’m-::ulctoyf .
Ny The OLD static GUI
* Form sheet input
30 « Batch submission
» Qutput in some file
File Type: * Visualize a g|f image
z ue ¥ « Other output file
H « Visualize gif image
§ Change
e Typical Questions:
 What was my input?
 Did | enter things
 —=OreTever rlght’?
T T T S v Symptoms of:
Applied Yoltage (V) ¢ ° * No VISUAL feedback.

* Not interactive.
PURDUE %& a

v
UNIVERSITY




moHUB has proven itself to be an extremely va Iuam
for education and research. ...We have used the Resonant
Tunneling Diode simulator and the MSL simulator on the nanoHUB
for homework exercises and mid-term exams. A class survey of the
use of the nanoHUB simulation engines had shown that the
experience is quite positive. The staff at the nano  HUB has been
very responsive in supporting our class activities

In a
\ professional manner.

H.-S. Philip Wong

Professor of Electrical Engineering
Stanford University

Resonant Tunneling
Diodes

MSL simulator




Contributions

Affiliation Stanford Uni

Web Site

Resonant Tunneing Diods Simuston eceived the B.5c. (Hons.) in 1982 from the University
M.5. in 1983 from the State University of New York at
the Ph.D. in 1988 from Lehigh University, al in

ring. He joined the IBM T. J. Watson Research Center,

H.-S. Philip Wong

Professor of Electrical Engineering
Stanford University

This homework assignment was created by H.-5. Philip Waong for EE 218 "Introduction to
Hanoelectronics and Nanotechnology” (S5tanford University). It includes a couple of simple “warm

Resonant 1
Diodes

up" exercises and two design problems, intended to teach students the electronic properties of
resgnant tunneling ...




'Online, available http://www.nanohub.org, “Resonant tunneling diodes
simulator.” The “self-consistent solution™ option was turned off. Contact/well
material = GaAs, barrier material = AlAs, contact doping = 1 x 10Y _,.-'n::.m"".
barrier width = 1 nm, well width = 1.5 nm, RTD area = 918 nm*.




H.-S. Philip Wong
Professor of Electrical Engineering
Stanford University

Schottky-Barrier CNFET
Online March 16, 2007




Released May 19, 2006

610 Users
9,115 Simulations
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IEEE Workshop on Microelectronics and
Electron Devices (WMED), April 20 2007




)

/TC;D simulations using SCHRED [15] or\
ISE, ...., were used to support our analysis
and compute the inversion carrier profiles in
the devices.

- -

Effect of channel positioning on the 1 f noise in
silicon-on-insulator metal-oxide-semiconductor

M von Haartman, M Oestling,
Journal of Applied Physics, 2007 - link.aip.org...

 Same behavior across all similar converted tools
e User’'s don’'t have to download/install software
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1100110
1110100

1011100 Scientific & HPC
N B - Computing

few users with
specialized knowledge

1100110
1110100
1011100

Science
Gateways

cyberinfrastructure,
more users

Cyber
Communities

ecosystem,
users support each other




— Mark Lundstrum, ECE at Purdue

the granddaddy of all hubs focused on nanotechnology
online since 2002, PUNCH online since 1995

— Anantha Shekhar,
IU School of Medicine
accelerating clinical and translational research in healthcare
online since 10/1/2007

— Rex Reklaitis, CE at Purdue

pharmaceutical product development and manufacturing
coming online by 11/30/2007

— Tim Fisher, ME at Purdue

heat transfer
coming online by 11/30/2007

— Dan Hirleman, ME at Purdue
global engineering education
coming online by 12/17/2007
—Shade, IE at Purdue

manufacturing engineering
coming online by 2/28/2008

— Nagle, DP Purdue

cancer care (tools built now, online 2009)



collaboration

Your
Meetings

learning modules

Your

Content

Become an uploader

Real users and real usage
>26,000 users Outreach:

Make IMPACT with your Science!

Your

Content

seminars

courses, tutorials

online simulation



