








3D DEVICE SIMULATOR
Device 3D is a 3D device simulator for silicon and other material based technologies. The DC, AC and time domain characteristics 
of a wide variety of silicon, III-V, II-VI and IV-IV devices can be analyzed. Device 3D accurately characterizes physics-based 
devices for electrical, optical, and thermal performance without costly split-lot experiments. Device 3D solves yield and process 
variation problems for optimal combination of speed, power, density, breakdown, leakage, luminosity and reliability. 

Device 3D

THERMAL PACKAGING SIMULATOR
Thermal 3D is a general heatflow simulation module that predicts heatflow  from any power generating devices (not limited to 
semiconductor devices), typically through a substrate and into the package and/or heatsink via the bonding medium. Operating 
temperatures for packaged and heat sinked devices or systems  can be predicted for the design and optimization phase or for 
general system analysis.  

Thermal 3D

3D NON-ISOTHERMAL DEVICE SIMULATOR
The Giga 3D module extends Device 3D by incorporating the effects of self-heating into a device simulation. It includes models 
for heat sources, heat sinks, heat capacity and thermal conduction. Physical and model parameters become dependent on the local 
lattice temperature where appropriate, allowing self-consistent coupling between the semiconductor device equations and the 
lattice temperature.

Giga 3D

3D OPTOELECTRIC DEVICE SIMULATOR
Luminous 3D is an advanced simulator specially designed for analysis of optical response of non-planar semiconductor 
devices in three dimensions.

Luminous 3D

3D AMORPHOUS AND POLYCRYSTALLINE DEVICE SIMULATOR
TFT 3D is an advanced device technology simulator equipped with the physical models and specialized numerical techniques 
required to simulate amorphous or polysilicon devices in 3D.  TFT 3D models the electrical effects of the distribution of defect 
states in the band gap of non-crystalline materials. Users can specify the Density Of States (DOS) as a function of energy 
for amorphous silicon and polysilicon for grain and grain boundaries as well as the capture cross-sections/lifetimes for 
electrons and holes. 

TFT 3D

3D Device Simulation Modules

MixedMode 3D
CIRCUIT SIMULATION FOR ADVANCED 3D DEVICES
MixedMode 3D is a circuit simulator that includes physically-based 3D devices in addition to compact analytical models. Physically-
based devices are used when accurate compact models do not exist, or when devices that play a critical role must be simulated 
with very high accuracy. Physically-based devices are placed in a SPICE netlist circuit description and may be simulated using any 
combination of Atlas 3D modules. The MixedMode XL license enables MixedMode 3D users to use an unlimited number of physical 
devices or compact model elements in their circuits. This allows more sophisticated circuit definition.



3D SIMULATION MODELS FOR QUANTUM MECHANICAL EFFECTS
Quantum 3D provides a set of models for simulation of various effects of quantum confinement and quantum transport 
of carriers in semiconductor devices. A Schrodinger – Poisson solver allows calculation of bound state energies and 
associated carrier wave functions self consistently with electrostatic potential. Schrodinger solver can be combined 
with Non-equilibrium Green’s Function (NEGF) approach in order to model ballistic quantum transport in 3D devices with 
strong transverse confinement.

Quantum 3D

3D MAGNETIC DEVICE SIMULATOR
The Magnetic 3D module enables the Atlas device simulator to incorporate the effects of an externally applied magnetic field 
on the device behaviour. The dynamics of the charge carrier motion is modified by the addition of the Lorentz force. This force 
is proportional to the vector product of the carrier velocity and the applied magnetic flux density vector. The Magnetic 3D 
module allows the consequent changes to current flow and potential distributions to be calculated. 

Magnetic 3D



/*
 * Generation rate as a function 
of position
 * Statement: BEAM
 * Parameter: F.RADIATE
 * Arguments:
 * x          location x (microns)
 * y          location y (microns)
 * t          time (seconds )
 * *rat       generation rate per 
cc per sec.
 */
int radiate(double x,double y,double 
t,double *rat)
{

C-Interpreter
USER-DEFINED C-LANGUAGE MODEL INTERFACE
The C-Interpreter allows convenient and flexible definition of physical models and material parameters via an ANSI 
standard C-language interface. The C-Interpreter compiles the user-defined functions at run-time, while maintaining fast 
execution times. Atlas supports a  wide range of C-Interpreter functions such as doping, composition fraction, defect 
density of state, temperature and composition dependent band parameters, as well as mobility, recombination and 
generation models. 

User Model Development Environment
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