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ÅTechnology Computer Aided Design for semiconductor devices

What is TCAD?

ÅTCAD is critical for semiconductor device industry, both discrete and 

integrated

ÅIt saves time and money, provides deep understanding of the physics 

Why TCAD?

ÅMore realistic

ÅDevice nature requires 3D (i.e. Superjunction Power Device, CIS)

Why 3D TCAD?



A Canadian company with a history 

of more than 15 years

A pioneer  and  global leader of  

optics and photonics TCAD  

A fast growing TCAD provider for 

silicon devices



APSYS 

(Device Simulator)

CSuprem 

(Process Simulator)

PICS3D

(Photonic IC 

Simulator)

LASTIP 

(Laser Diode)

2D/3D 

TCAD



ÅTraditionally 3D bulk TCAD is time consuming, may take even longer than real 

fabrication time

ÅNot Acceptable for todayõs semiconductor industry

Time is the Money! Efficiency is the Key!

ÅInstead of bulk simulation, Crosslight adopted a new way to stack the 2D planes 

in the z direction to ensure efficiency and accuracy

Crosslightõs New Approach

ÅQuasi - 3D neglects the inter - plane dopant diffusion to save time at first, when 

everything is ok, full 3D will take account all the plane to plane interaction 

Quasi - 3D vs. Full 3D
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}We use a vertical power NPN BJT as an
example . From layout, generate the GDSII file

Emitter

STI (Shallow 
Trench Isolation)

Base

Collector

Spacer/Nitride

BEOL is neglected for simplicity



Mask Layers (.msk file)

GDS2MASK.exe

Z structure (.zst file)

Z Direc . Cut(.cut file)

Crosslight provides an
integrated 3D structure
creation tool to simplify
the 3D modeling process .

1
ÅLoad the GDSII file

2
ÅCut the layout in the z 

direction

3
ÅThe .msk and .zst  files are 

automatically generated



2D planes (x,y)

z direction

The z structure file (.zst file) is
used to control the cut location
and planes in the z direction

The mask file (.msk file) is used
to generate mask layers in the
input file for CSuprem



CSuprem is Crosslightõs
version of SUPREM IV,
originally developed by the
Stanford University .

You can choose from quasi
3 dimensional or full 3D
simulation, quasi 3d means
the diffusion between the
z planes is not considered
to boost up speed



Emitter

Base
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Advanced Physical Models of
Semiconductor Devices, is based
on 2D/ 3D finite element analysis
of electrical, optical and thermal
properties of the semiconductor
devices, with silicon as a special
case.
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LDMOS from ST

Huge Size! Metal Resistant is no longer 

negligible 

ÅMetal resistant comparable to device Rdson

ÅDifferent metal pattern will yield different Res.

Lump model is not good

Å3D nature, too complicated to model using 

lump elements.


