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Modeling of an Array of Vertical Cavity Surface
Emitting Laser (VCSEL) Diodes



Abstract

Y [mm]

Arrays of Vertical cavity surface emitting laser
(VCSEL) diodes are of interest for various
applications, e.g. beam splitters and pattern
generators. In order to be able to investigate
optical systems with this kind of light source in
VirtualLab an appropriate source model is
required. In this document it is shown, how a
VCSEL array source can be modeled in
VirtualLab Fusion.
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Modeling Task: VCSEL Array with different Types of Grid

VCSEL

EDD —

array of VCSEL diodes

central wavelength: 940nm
half-angle divergence: 11°
number of VCSELS: 5x5
a) rectangular pattern

b) hexagonal pattern
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Simulation of a VCSEL Array by using a single VCSEL
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intensity distribution
of a single VCSEL
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Parameter Specification
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Set up a snippet which generates a two dimensional array, which is used as parameter set for the Parameter Run.

Definition
%&uo\

Parameters

NumberGridPoints

ArrayShift

Pitch

GridAngle

ShowGrid

MaximumRandomShift

SeedRandomShift

@) Help

A programmable Parameter Run is used to
model the whole array by automatically
generating the desired array grid

Parameter Description

NumberGridPoints defines the number of
VCSELs in the array

ArrayShift enables a shift of the
whole array by x and y

Pitch pitch of the array
according to x and y

GridAngle sets the angle inside the
array

ShowGrid provides an output of a

Max.RandomShift

SeedRandomShift

preview of the VCSEL
positions in the array

enables a randomly
distributed shift of the
positions inside the array

Sets the seed for the
random shift




Simulation of a VCSEL Array with Rectangular Grid

Set up the parameter(s) to be varied

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

[Fiter by X | 2] Show Only Varied Parameters
IEE Object Category Parameler | Vary From | To  Steps | Original Value
Lateral Offset X 1 -1E+203mm  1E+203 mm 2 0mm

VCSEL #0 =
i Lateral Offset ¥ =] -1E+303 mm  1E+303 mm 2 0 mm
2 Translation Delt. | [  -1E+303mm  1E:303 mm 2 0mm
L #5‘1‘“"‘”“ Element !E“'Fﬁ""d. Translation Delt. | [ -1E+303mm  1E+303mm 2 0mm
UEC T ¥ -1E+203 mm | 1E+303 mm

<Back | MNext> || Showr
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¥: 0 mm
Z: 500 pm
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Camera Detector

Set array. whichis used as parameter set for the Parameter Run. Start the parameter run and analyze its results
Definition ‘ b Gol | ‘ ‘
Validity: @ [7] Use Cached Results for Next Run

[ lteration Step |
Parameters
Detector Combined Ouput 3 2) 2|
NumberGridPoints sl sk Latera| Offset X (VCSEL #0) | Data Array n 200 pm 400 um
T ‘ Lateral Offset Y (VCSEL #0) | Data Array m 400 um 400um
Varied Parameters Translation Delta X (Subse_.. | Data Array n 200 pm 400 um
St \ Translation Delta Y (Subse... | Data Array m 400 pm 400 ym
Gridéngle Translation Delta Z (Subse... | Data Array n 0mm Omm
Camera Detector #505 afte.. 2D Chromatic Fields Set | st Chromatic Fields Set Chromatic Fields Set
[ ShowGrid
MaximumRandomShift omm| | amm| | Omn|
SeedRandomSit [ =
g = >
ik Create Output from Selection
<Back |[ Next> | [ Show- | < Back e Show *

preview of the defined grid

The Parameter Run basically varies the positions
of single VSCEL and the subsequent element.
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Simulation of a VCSEL Array with Hexagonal Grid

Set up the parameter(s) to be varied

specifying how the parameters are varied per iteration.

p—_—

You can select one or more parameters which shall be varied as well as the resulting number of iterations. Several modes are available

[Fiter by X | 2] Show Only Varied Parameters
IEE Object Category Parameler | Vary | From | To  Sieps | Original Value
Lateral Offset X 1 -1E+203mm  1E+203 mm 2 0mm

VCSEL#0 B
i Lateral Offset ¥ =] -1E+303 mm  1E+303 mm 2 0 mm
2 Translation Delt. | [  -1E+303mm  1E:303 mm 2 0mm
#5‘1‘“"‘”“ Element !E“'Fﬁ""d. Translation Delt. | [ -1E+303mm  1E+303mm 2 0mm
UEC T ¥ -1E+203 mm | 1E+303 mm 0 mm

| <Back | MNext> || Showr |

VCSEL

X0 mim
¥: 0 mm
Z: 500 pm

The Parameter Run basically varies the positions
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Setup 3 snippet which generates a two dimensional array. which is used as parameter set for the Parameter Run.

Definition

Validity @

Parameters

NumberGridPoints [ sl | sk

ArrayShift [

Pitch [

GridAngle

[ ShowGrid

MaximumRandemsShift omm| | amm| | Omm|

SeedRandomSit [ =
<Back | Next> | [ Show- |

Resulis
Start the parameter run and analyze its results

[ & ||

[#] Use Cached Results for Next Run

<

ik Create Output from Selection

I lteration Siep
Detector C Output | 2 2
Lateral Offset X (VCSEL #0) | Data Array omm 200 um
Lateral Offset Y (VCSEL #0) | Data Array 34641 ym 64T um
Varied Parameters Translation Delta X (Subse .. | Data Array Omm 200 um
Translation Delta Y (Subse... | Data Array 34641 ym U641 um
Translation Delta Z (Subse... | Data Array Omm Omm
Camera Detector #605 afte.. 2D Chromatic Fields Set tic Fields Set  Chromatic Fields Set  Chromatic

preview of the defined grid
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Results

Intensity distribution of a 5x5 VCSEL array

rectangular grid hexagonal grid
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Workflow in VirtualLab

« Set up Input Gaussian field
— Basic Source Models



https://www.youtube.com/watch?v=ck6_9DIPgFE
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