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* General purpose multidimensional (2D/3D) process simulator
* Integrated 3D geometric modeling engine (depo/etch/pattern)
» Adaptive meshing (to geometry/species changes)

* API for user-defined models

* Advanced physical models:

— Analytic and Monte Carlo implantation

— Diffusion: laser/flash annealing, kKinetic Monte Carlo
— Mechanical stress FinFET SRAM
— Oxidation/Silicidation

Mechanical Stress Kinetic Monte Carlo Adaptive Meshing Oxidation
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Structure Editor

« Geometrical operations

» Easy to use GU|

» Scripting language

» Advanced geometrical modeling with analytic doping definitions
» Direct interface to meshing engines

S-RCAD DRAM CIS pixels with microlenses TSV Structure
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Structure Editor

2D structure Editor (SOl nMOS transistor) 2D -> 3D Structure Construction
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Device Simulator
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Structure Editor (-> Mesh) -> Device simulation B X Xk ?
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Edit mode
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1.

2.
3.
4.

Sentaurus Structure Editor — 3D SRAM structure generation
Sentaurus Mesh — 3D Doping and Mesh definition
Sentaurus Device — Off-state regime simulation

Sentaurus Device — Heavy lon impact simulation

Structure Generation == Doping Definition E=) Meshing =)  Simulation of Charge Track
*Meshing strategy. 3D charge deposition 2 =y [ VA LET=0.10pC
« Refinement on doping (junctions eseVB -
re'lrl|emenl) o dnet w—VA LET=0.05pC /
wes VB

+ Constant doping profile in
Polysilicon and Pwell

+ Analytical doping profile
(Gaussian) in the Source/Drain
of NMOS and PMOS Transistors

+ Analytical doping profile

Loaded Layout Resist for STI Siicon etching

STifermation (oxide filing) and
Pelysilicon / gate oxide generation Metal generation for contaets  Final boundary structure

+ Refinement at Silicon / Gate Oxide
interface

*Refinement in the channel of NMOS

(Gaussian) in the channel of and PMOS Transistors.

NMOS and PMOS Transistors
+ Analytical doping profile
(Gaussian) in the access drain
(bit line) and access gate (word
line)

+ Relaxed mesh inside the substrate

Voltage (V)

+Mesh statistics:
+ Mesh nodes number: 31825

'1 T T T
20 40 60 80 1
Time (ps)

+ Meshing time: 114 s

2022/6/15 Al TCAD7—45S v 8



