@HTTRANS -

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 Fusion, 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.




Modeling Task

input plane wave
wavelength 488 nm
scanning angle 0-30°
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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¢ 6.
However, there is no perfect F-Theta system.
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Performance Evaluation — Spot Diameter Measurement

input plane wave
wavelength 488 nm
scanning angle 0-30°
beam diameter 4mm

spot diameter (FWHM)
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Performance Evaluation — Spot Position Deviation
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Deviation between actual and the
desired focal spot position indicates
the performance of the F-Theta lens.
mput plane wave HEB: Spot Position Deviar::-lonr:e:fis(;;ll'ge:; . EI@
- wavelength488nm Diagram  Table Value at x-Coordinate
- scanning angle 0-30° — 3
- beam diameter 4mm §
¥y W 28
'-hgi
‘ |
T centered at SEF- s
T = fef—fg 5 10 15 20 25 30
0 [°]




Peek in VirtualLab Fusion

scanning source configuration
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Workflow in VirtualLab Fusion

« Import lens systems from Zemax OpticStudio®
— Import Optical Systems from Zemax [Use Case] Tt o it 1o Nmerca Dta ey

= Imports text and images into a Data Amray

2 o Eﬂ; Import Harmonic Feld Data from Bitmap File
! & Imports various image formats (EMP, JPG, PNG, TIF

Save EJE Import a Chromatic Felds Set from Bitmap File
3 Imports various image formats (BMP, JPG, PNG, TIF
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« Analyze imaging performance of real lens system 5
— Analyzing High-NA Objective Lens Focusing [Use Case] | 5 mm  » pF moddvmisbfies

Export N Import optiSLang Results
" & Imports an Optical Setup and the associated parameters
A ) %] Import "Zemax OpticStudio® Lens File
w Global Options Imports optical setups from Zemax Optic Studio®

* Check influence from different parameters with @ cire | o o T Ot e e

|j§ Import Harmonic Field Data from Text

= Imports various text formats (ASCII, Field Information, PTF

Imports beam files in binary format from Zemax OpticStuc

Parameter Run g -
— Usage of the Parameter Run Document [Use Case]
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