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Performance Evaluation of an F-Theta Scanning Lens



Abstract

F-Theta lenses are typically designed to
provide high performance in laser
scanning systems. With such lenses, the
focused spot displacement on the target
plane is proportional to the produce of
focal length and scan angle. That makes
them standard lenses for galvo-scanner-
based laser material processing systems.
With the help of the scanning source in
VirtualLab, we analyze the performance
of a given F-Theta lens, by measuring the
deviation between actual spot position
and desired value and the spot size for
different angles.
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Modeling Task

input plane wave
wavelength 488nm
scanning angle 0-30°
(full angle 60°)

beam diameter 4mm
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F-Theta lens

The F-Theta lens is supposed to focus the
input light with different angle into different
spot position, following the relation h = f,¢ 0.
However, there is no perfect F-Theta system.
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Performance Evaluation

input plane wave

- wavelength 488nm
scanning angle 0-30°

- beam diameter 4mm

spot diameter (FWHM)
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Performance Evaluation
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animation showing
spot variation during
scanning process
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VirtualLab Technologies
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Peek In VirtualLab

scanning source configuration

Edit Scanning Source X ‘

Basic Parameters  Specific Parameters Ray Selection Polarization Mode Selection
Intensity Distribution

Channeis O From Chromatic Fields Set
®) Constant 1
Number of Directions | 5] x | 1 E 26: Spot Position Deviation vs. Theta EI-E-FH
G et £ Numerical Data Array

Diagram  Table Value at x-Coordinate

e,
P (@ Field of View

(O Angular Pitch 75

(h = fer6) [mm]
002

Geometry

| 4 analysis of deviation between

el Fe—— e actual and the desired focal

Orientation Conical Interface Non-Dispersive Materi o
co® lsva spot position
I 2 204mm 204 mm Conical Interface Air (Zemax) in Homogen Enter your comr
@ 3 159mm 263mm Conical Interface Non-Dispersive Material Enter your comr
I e n S Syste m SF!I;JDS::‘F 4 218mm 581mm Conical Interface Air (Zemax) in Homogen Enter your coms
5 12mm 703mm Conical Interface Non-Dispersive Material Enter your comr

n Enter your comr

construction 1




Document Information

title

document code
version
toolbox(es)

VL version used for
simulations

category
further reading

Performance Evaluation of An F-Theta Scanning Lens

0109
1.0
Starter Toolbox

7.4.0.48

Application Use Case

Performance Analysis of Laser Scanning System

www.LightTrans.com


https://www.lighttrans.com/use-cases/application-use-cases/performance-analysis-of-laser-scanning-system.html

