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Imaging of Grating Patterns Positioned on Each Side
of a Wafer



Abstract

Simulating aperiodic structures commonly
found in semiconductor testing systems is
notoriously challenging: feature sizes of
the structures fall between the capabilities
of rigorous Maxwell solvers and ray-
based solvers. VirtualLab Fusion’s field
decomposition technique addresses this
by dividing the structure into regular
subsections, allowing for individual
calculation. Its flexible detection concept
then enables light recombination at the
detector, allowing for automatic
calculation of radiometric quantities like
irradiance.




Modeling Scenario — Imaging System
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Modeling Scenario — Multi-Layer Grating
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Modeling Task
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Task: Calculate imagine of various grating
configurations.
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Configuration 1
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Configuration 2
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Configuration 3
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Configuration 4
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Configuration 5
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Workflows



Parameter Variation Analyzer

Using field decomposition techniques, the
structure is simulated piece by piece, with final
results recombined through the Parameter
Variation Analyzer. For more information, see:

Parameter Variation Analyzer

A 4: Edit Parameter Variation

Parameter Specificabion
Set up the parameter(s) to be varied.

You can select one or more parameters which shall be varied as well as the resulting number of iterations. Several medes are available specifying how the parameters are varied per iteration,

Edit Parameter Variation Analyzer

Configura Parameter | Used Engines: Profile: General
Variation Indices of Used Detecting Devices: 602

Evaluate Results

Snippet S Edit | validity: @

Mo global parameters defined / necesza

CK

Usage Mode  Standard e
Filter by... X | C] Show Only Varied Parameters
12* Parameter Vary From To Steps Step Size Original Value
System Temperature [:]
Air Pressure [:]
=] Global Parameters of Coupling Snippet
Region ﬂ 1 4 4 1
% ussian Wave” (#0]
edium at *-" Output [Mon-Dispersive Material (n=1} in Homogeneous Medium)
Material (Non-Dispersive Material In=1% | Constant Refractive Index M
Mext > oK
Source Code Editor m] X

Source Code

Global Parameters Snippet Help  Advanced Settings

1
29
EL

#region Additional using directives e e

#endregion

public class VLModule : VLBaseModule, VirtuallLabAPI.Core.Modules.ISnippet_Pro

rResul

public List<Det ct> GetData(ParameterRun ParameterVariation

#region Main method
ParameterVariation.StartParameterRun();

string searchString_detectorName = "Detector”; // enter detect
searchString_detectorName = searchString_detectorName.TolLower();

int IDDetector = -1;

for {int runDetectorResults = @; runDetectorResults < ParameterVariat
string currDetectorName = ParameterVariation.ResultMatrix.MNameOfR

Check Consistency Vallmt}".o

Paramete

/ariation [Paramete||

Cancel

Help
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https://www.lighttrans.com/index.php?id=3245

Parameter Coupling

Edit Parameter Coupling X

Snippet Specification
Diefine the snippet which does the actual parameter coupling.

7 Edit validity: @

Region 1@

Edit Stack *

We use Parameter
Coupling to generate the
different configurations.
The parameter Region is
used to control this. A
value of 1 or 3 represents
the “upper grating”, while
2 and 4 correspond to the — T
“lower gratings”. .

Periodic Man-Periodic

z-Distance | z-Position Subsequent Medium
Rectangular Grating 5| Silicon_dioxide-5i02_(| Enter your commer
2 3pm 3 pm Plane Surface Silicon-Si_(1997+1985 Enter your commen

3 0mm 3 pm Rectangular Grating 5 Mon-Dispersive Mater Enter your commen

Plane Surface Mon-Dispersive Mater Enter your commen

Stack Period is  Dependent on the Period of Surface ~ | with Index

Stack Period g pm

GE [ Tools Cancel Help

Edit Parameter Coupling

Snippet Specification
Define the snippet which does the actual parameter coupling.

7 Edit validity: @

Region

Edit Stack

Index | z-Distance | z-Position

Plane Surface

Subsequent Medium

0mm Rectangular Grating 5| Silicon_dioxide-5i02_(| Enter your commer

Silicon-5i_{1997+ 1985 Enter your commen

3 0Omm 3 pm Rectangular Grating & Mon-Dispersive Mater Enter your commen
4 2 pm 5 pm Plane Surface

Man-Dispersive Mater Enter your commen

validity: @

Periodicity & Aperture

Periodic MNon-Periodic

Stack Period 8 pum

Gi & Tools i«

Add Insert Delete

Stack Period is  Dependent on the Period of Surface ~  with Index

el | e
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Document Information

title Imaging of Grating Patterns Positioned on Each Side of a Wafer
document code USC.0413

document version 1.0

required packages Grating Package

software version 2024.1 (Build 1.132)

category Use Case

« Parameter Variation Analyzer
* Optical System for Inspection of Micro-Structured Wafer

further reading
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https://www.lighttrans.com/index.php?id=3245
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