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a-Si * LTPS - 1GZ0/0xide * Organic * Amorphous Materials

* Silicon-based TFTs
» |GZ0-based TFTs
* IGZ0 Reliability Model

*» Amorphous Materials Mobility Modeling

Example: 3D a-Si TFT - Parameter Variation

Topography emulation Anisotropic grid » Bottom-gated half-corbino architecture
—3 o Efficient anisotropic mesh setup
o TFT simulated in sections (layout based)
e Top or double-gated variants available
|| Validation of 2D simulation accuracy by 3D
— accurate and efficient
» DOE: - Density-of-states (DOS)
- Interface trap parameter variation

» Microscopic variability to effective model

» Reproduces experimental gate bias
dependency of mobility over large T range

o Detailed microscopic model scalable to
hundreds of nanometers

» More efficient approach for pm range:

% Effective model calibrated to IGZO
measurement data

Top gate

Bottom gate
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e Carrier injection: Schottky-Barrier contacts

e Chemical module: lon reaction and
diffusion modeling

e Carrier generation based on:
- Input light spectrum
— Material absorption

% Accelerates chemical reactions

and degradation Emm
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Read more, find tutorials and examples at globaltcad.com/display

RELIABILITY

Predictions based on physics.
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» Latest Scientific Models

Details: Amorphous Materials / Oxide Mobility Modeling

o Stochastic modeling of spatially
varying band-edge (landscape)
¢ Non-conducting band-tail states |

e Intrinsically captures material ‘e

variability —
* Detailed reproduction of bias S

and temperature dependence
of IGZO mobility (fig. a, b)

VARIABILITY

o Can be applied to any disordered
(amorphous) material
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and examples at globaltcad.com/display
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XGTSX coumons. Choose from the GTS Product Portfolio

Read more, find tutorials

Global TCAD Solutions GmbH | GTS Cell Designer (CD) allows various approaches to design-technology co-
(GTS) was founded in 2008 as a '%J optimization (DTCO): Create simulation-ready 3D logic cell models solely
research-driven European TCAD .CD_, based on layout & technology information, or emulate the process. Quickly

creator and supplier. o LA screen technology options, analyze device/circuit-level implications of your

With its staff of active scientists
(150+ publications) and highly
experienced software engineers,
GTS maintains a leading role in
TCAD innovation. GTS' company
mission is to make the latest

(NDS

design choices, process variations, variability (LER, RDD, mask misalign, etc.)

GTS Nano Device Simulator (NDS) is based on the direct solution of the
sub-band Boltzmann transport equation (SBTE), and includes detailed
scattering and tunneling models. These predictive physical models allow
to explore and exploit device physics at the nano scale, such as crystal
orientation, strain, and material composition. Get a well-optimized device

selaniie e avalEbls G design even before going to silicon —reducing both cost and time to market.

industrial use: Via GTS products 1 GTS Framework is a full 2D/3D TCAD suite including outstanding classical
and via consulting and research D‘l_]! JI and quantum-mechanical device and circuit simulators, tools for reliability
projects, taking an active role in = = and variability analysis as well as a powerful job server for grid computing;
collaborations with academic as o7 FRAMEWORK all with a consistent, easy-to-use 3-level (graphical/tree/text-file) interface.

well as industry partners.
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VISION PYTHON

GTS provides powerful solutions
based on models well-founded
in physics, assisting clients to
create and optimize outstanding
devices and designs.
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Predictions based on physics.
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