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Introducing nanoFET

• Overview
• Simulates ballistic transport in 

2D, double-gated MOSFET 
devices

• Four phases of inputs

• Objective
• Upgrade tool using newly 

developed software
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Device Settings

• Dimensions
• Simulation domain
• Source/Drain
• Channel
• Gate
• Oxide 

• Mesh & Grid
• No. of grid
• Grid Size along channel

• Doping
• Impurity atoms per cm³
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Material Settings

• Silicon
• Effective Masses
• Dielectric Constant
• Band Gap
• Affinity

• Gate
• Metal or n-Polysilicon

• Gate Oxide
• SiO2 or Other Oxide
• Must specify Other Oxide 

Parameters



Kelsey Holley

Bias Settings

• Environment
• Temperature of environment 

around device

• Bias (applied voltage)
• IdVg (gate controlled), IdVd

(drain controlled), or single 
bias

• Incremental gate voltage 
determines step size 
between bias points

• Gate voltage controls both 
top and bottom gate

• Energy
• Uniform or nonuniform grid
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Simulator Settings

• Simulator Options
• Full Simulation or Flat 

Potential

• Simulator Parameters
• Sets up simulation time
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Output of nanoFET

• 14 plots
• Current vs. Voltage
• Density Of States vs. Energy
• Current vs. Energy
• Doping Density vs. Y, vs. X
• Potential vs. Y, vs. X
• Electron Density vs. Y, vs. X
• Hole Density vs. Y, vs. X
• Current Density vs. Y, vs. X

• Output Log
• Plots are downloadable
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Software

NEMO5
• NanoElectronics MOdeling Tools
• Klimeck research group at 
Purdue

• Two input files:
• Input deck
• Material database file

Rappture
• Rapid Application Infrastructure
• Can be used with C, C++, 
Fortran, MATLAB, Octave, Perl, 
Python, and Tcl.

• Creates graphical user interface 
(GUI)

• Two files:
• XML tool description
• Launcher file
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Parts of a Simulation: Rappture

Launcher file
• User chooses language
• Three parts

• Inputs from GUI
• Algorithm
• Results back to GUI

tool.xml
• Extensible markup language
• Input/output description
• Lists characteristics of each 
parameter
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Parts of a Simulation: NEMO5

Material Database
• Specifies material parameters
• File provided by NEMO5 
developers

Input Deck
• Specifies material/device and 
simulation information

• Contains three sections
• Structure, Solvers, Global
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Working with Inputs

• Used same tool.xml
• Launcher file

• Completed reading inputs from GUI

• Launcher file
• Working on printing input deck 
• Working with developers 
• Currently, 50% of inputs completed
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Current Status

Current Output
Desired Output
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Future Work

• To finish tool
• Incorporate or remove remaining inputs
• Run NEMO5 simulation
• Resulting data must be read back into the launcher file
• Graphs created and sent to GUI

• Testing of tool
• Create user guide
• Launch on nanoHUB
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Questions?


