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What is TCAD?

# TCADstandsfor TechnologyComputerAidedDesignit is a softwaretool for
device engineersand professionalso look into the device physicsand its
electricalthermal and optical performance

# UnlikeICCAD, TCADusesphysicalmodelsand Finite ElementMethod (FEM)
to simulate the semiconductordevice behavior IC CADis using compact
models(semiempiricalmath equations)
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Lighting Up the Semiconductor World:
About Crosslight TCAD
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A Glimpse

# A leading TCAD provider since 1993
& Thewo r | Nob.& BCAD simulator for optics and photonics application
& Thew o r Ifidtocemmercial TCAD for Laser Diode

# Customer list extends to hundreds of companies, research institutions and
universities world wide.

# Complete product portfolio for 2D/ 3D semiconductor device simulation

& Café-time Simulator . Windows based, user friendly GUI makes simulation more
enjoyable.

¥ CROSLIGHT

Software Inc.



Crosslight Global Offices
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Product Portfolio For Microelectronics
Application

[P — CSuprem ---- Advanced Semiconductor Process
it Simulator TCAD --- Windows based

sz, * 2D/3D Capable * Quasi-3DIfull 3D
= + plane-stacked 3D to ensure flexibility and efficiency

R — APSYS -—- Advanced Semiconductor Device Simulator
I : TCAD ---- Windows based
! i

« 2D/Full 3D Capable + Band-Engineering based
s = MQW, Impact lonization

g 0

—— - CrosslightView ---- Graphic User Interface (GUI) ---
Windows based

+« 2D/3D Rotation + 3D meshing
+« Automatic MOSFET Threshold Extraction
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CSUPREM Features

# Originated from Stanford Un i v e rSaipremy\§ 2D/ 3D capable

# Innovative simulation tools to ensure a fast and seamlessly transfer from process to
device simulation

# Stacked3D technology enablesultra efficient 3D structure combined with powerful and
easyto use 3D editor to provide classleading 3D simulation experience

# Windows based and user friendly Graphic User Interface (GUI)

& AutoTCAD for generating a series of simulations from parameter variations, perfect for
overnight simulations

& Embedded easy2D/ 3D setup tool, grammar checktool, point and show wizard help and
tutorial movies for ajump start
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3D Simulation of Semiconductor
Devices Using MaskEditor
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About3D Simulation
Why 3D?

# Device is 3D in nature, lots of devices need 3D simulation for better accuracy. For
example, Superjunction LDMOS, metal interconnect, etc.

Do you need 3D Simulation?

# Does yourdevice have variation along thethird (z) dimension ?

# Do you want to examine some peripheral behavior of the device, like fringe current at
the corner of race-track shaped gate?

# Does your device have a special shape from top down view? (like CMOS Image Sensor,
or HEXFET)?

Challenges for 3D Simulation:

& Extremely time consuming. As hard asit may be to believe, traditional 3d simulation
time may be longer than the actual fabrication time for large power semiconductor
devices
& Difficult to build the structure and optimize the mesh.
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Crossl i ght 0s Appr oa
Stacked3D

# Crosslight has developed a unique 3D simulation package Instead of traditional
approach, which basically starts from bulk (conventional 3D FEM), Crosslight starts from
2D planes, and stacksthem to form the 3D structure.

Stacked3D Example:
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Advantages of Stacked3D

Stacked3D Advantages

& Highly Efficient, generally less mesh points required, mesh density can easily be varied
# Easyto build: It starts from 2D planes

# Easyto optimize mesh. The mesh can be optimized for individual planes

# Increased 3D successrate from successful2D simulation

# Directly extract 2D planes and 2D simulation
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Simulation Examples:
CMOS Process Flow

e p—

=
E
12 sioz
i
5
i

e
z
12 siz
1
s
s

2. Pad Ox and Nitride 3. STI plésa etch 4. STl thermal liner oxide

z
12 isio2
1
fsi

1. Substrate

Mo rial Namber
s
iz
12 sio2
1
5
&

6. CMP Nitride layer

5. STI HDP fill

9. Poly oieposit 10. Spacér dweposit

Y CROSLIGHT

Software Inc.



ndink implant

:
.

B | Nivide Spacer
ey,

igh Vaoltage P Well

Simulation Examples:

NPN BJT
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Simulation Examples:
NPN BJT (Continued) o

High Voltage P Well
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Simulation Examples:
LDMOS

Epi-Layer N well Implant
STl-etch " STI-Liner STI-Fill
Poly Gate NLDD Spacer Etch +Regrid
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