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Import of Bitmap File Containing Height Data of a
Microstructure into VirtualLab Fusion



Abstract

.
E 3: Imported Data Array
Numerical Data Array

=% Hon =)

Diagram Table Value at (x.y)

Imported Data Array [pm]

Y [um]

The comparison of modeling results
and measurement data is of
Importance for any design process of
optical elements. Hence, it is
necessary to be able to import
measured height profiles, e.qg., of a
microstructure, into the modeling
software to evaluate the performance
of the real element. Thus, in this
document we demonstrate how height
data can be imported by using a
bitmap file.




Instructions

HBozsus -
File

j New »

% Import Text File
—  Imports text into 1D or 2D objects of any sampling

_ﬂp Import Image File
- Imports raster graphics images

Image File Import: 01_Export Data.bmp

Image and Target Type

What kind of graphical data are to be imported? What is the purpose of the new object in Virtuallab Fusion?

Target Object Type

Infarmation About the Source Image

The image contains 20 = 20 pixels. It is polychrome {with indexed palette colors).
Each pixel is represented by 8 bits. An alpha channel is not present.

Data Array

Chromatic Fields Set

Harmaonic Field (Set)

@]

Data type which can be used in the most flexible way. It can be converted into many other data types.

Data Al

5 Important: Three (RGB) channels will be reduced to one dimension via channel reduction.
Harmonic Field / Representation of light distributions which can be used for further simulations within the light source
Harmonic Fields Set element of an optical setup.

Chromatic Fields Set

Data type which represents the (wavelength resolved) output of a camera detector. It may display a
false color or a real calor view.

validity: @
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Step 1

Use the Import function to
Import the bitmap image file
as Data Array.




Instructions

Image File Import: Export_Data.bmp

Coordinate Properties and Interpolation & Extrapolation

The properties of the independent variables {coordinates) are to be set here. Additionally, interpolation and extrapolation settings

can be defined.

x-Axis y-Axis

Description X Description Y

Physical Property [l Length v Physical Property [l Length v

Interpolation Method  Nearest Neighbor v Interpolation Method  Nearest Neighbor
Dimensions Dimensions
Coordinate Extent v 53 um Coordinate Extent v 53 um
Positioning Positioning
Center Around Zero v Center Around Zero v

ufoTfoTfu

xmax'xmin+AX
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Ymax'Ymin+Ay

Extrapolation: Outside Values are

Equal to the Nearest Border Data Point

"3 Copy From..

validity: @
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Next » Finish m Cancel Help

Step 2

« Set coordinate, interpolation
and extrapolation methods of
the data array.




Instructions

7

Image File Import: Export_Data.bmp X
Subset Properties
The properties of the dependent variables are to be set here.
“#3 Copy From..
Subset # Description Physical Property Factor
| iData Length v 1e-06
Validity: @ < Back Finish ® Cancel Help

Step 3

Set the physical properties of
the data array. Since the
default unit of length is
meters, make sure to specify
a suitable factor to represent
the height of a microstructure.




Instructions

jArray - Array  Operations  Field Quantity
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i #=C Setto Constant
i# Add Constant
¢ Multiply Constant
#/C Divide by Constant

¢ Raise to Power of Constant
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Lateral

Array Size Sampling
rf*Operations ~ with Constant v Operations v Scaling v Displacement v Manipulations v Manipulations ¢

Data Array

Manipulations
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Step 4

« Check the height value of the
Imported data array and
adapt it via Manipulation
menu (e.g., by applying a
multiplication with constant).




Instructions

Edit Diffractive Optical Element (DOE) Component X
Solid Channel Operagor
Operator Specified by ... O Complex Surface Response
Coordinate
S
ystems Grating Stack
! Sampled Grating 5 Load | / Edit I Q, view
— (O On Front Side of Base Surface O On Back Side of Base Surface
Position/ Edit Stack
Orientation
Method for Stack Analysis Thin Element Approximation Y]
i [W]
© Accuracy Factor 1 || ©
o
(O) Sampling Distance O
Structure vl
(1%
o
—bI—b X
o= l__
— z
—
Channel Index | z-Distance | z-Position Surface Subsequent Medium
Configuration Sampled Interface || M-BK7_Schott_2015...
E /7 |z 7 9
}'-l
Free Space
Propagation
validity: @ Add Insert Delete
Periodicity & Aperture
0 Periodic (_) Nan-Periadic
Stack Period i Dependent on the Period of Surface ~ with Index
ﬂ @ Validity@ oK Stack Period 53 um = 53 um
| | Tools § - oK Cancel Help

Step 5

Use Microstructure or DOE
Component -> Channel
Operator -> Stack
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Edit Sampled Surface

Structure

Height Discontinuities  Scaling of Elementary Surface

Sampled Height Profile

Set
Height Profile Type 6

Interpolation Method

Show

Mearest Meighbor

Inner Definition Area [Fl
Size and Shape

O Rectangular () Elliptic

Shape

Size S3Hm =

Periadization

Effect on Field Qutside of Definition Area

Pasition of Surrounding Surface Plane
Specification Mode Boundary Minimum ~ H

z-Pasition -1 um

Gil [ Tools §f«

Help

Step 6

« Load the imported data array
to the sampled interface

« Keep the Interpolation
Method to Nearest Neighbor




Instructions

Edit Sampled Surface

Structure  Height Discontinuities  Scaling of Elementary Surface  Periodization

Sampled Height Profile

Set Show

Height Profile Type

Interpolation Method

Inner Definition Area [FJ

Mearest Meighbor ~

Size and Shape
Shape © Rectangular () Elliptic 0
Size 53um = 53 um
Effect on Field Qutside of Definition Area
Pasition of Surrounding Surface Plane
Specification Mode Boundary Minimum ~ H
z-Pasition -1 um
lIJ Zl-PDEi[iEII'I
G [ Tools - validit: 4* [l Cancel Help

Step 7 :
+ Set extension of the stack to size of the DOE
Step 8

* Increase the sampling factor for the TEA algorithm
if needed

. dit Diffractive Optical Element (DOE) Component >
FIF : :
Fourier Transforms  >ampling Gridded Data
—
Free Space Q Auvtomatic Sampling () Manual Sampling e
- Coordinate
F'ru:npagatmn Systems Accuracy Level of Myquist Period Evaluation 015
%H Power Portion for Field Size Estimation 95,9999 %
Cwersampling Factor with Respect to Myquist Period 1
Pasition /
Crientation [] Limit Gridded Sampling to Maximum of Sampling Points 1000 *
F,-mmmmwmmd




Diffractive Beam Splitter Created Using Imported DOE

Gaussian Wave

Diffractive Optical

Element (DOE) deal Plane Surface
D) [@)- 2
Z: 20 mm Z: 500 pm
Uryversal Detactor
Z:0 mm
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Universal Detector

We constructed a diffractive beam splitter using the

- @ imported DOE. The phase profile immediately after the

Z1m DOE mirrors the height profile loaded from the DOE. From
the far field picture, we can observe that the DOE functions
as a 5 x 5 beam splitter. This can be further optimized by
adjusting parameters such as the refractive index.
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