TECHNICAL DATA

ULO Optics

TELECENTRIC SCANNING LENSES

Introduction

Telecentric scanning lenses are a specid configuration in which the arrangement of optics are designed to focus
down the beam such that it is always perpendicular to the flat field (Figure 10.41). This is accomplished by
ensuring that the system 'stop' is located at the front foca point of the lens system. The 'stop’ is located at the
position where the beam is deflected from the axis.
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Figure10.41: Telecentric ScanningL ens

Inasingle-axisscanning system, thislocationisat thescanning mirror. For two-axisscanning, thestop
ismid-way betweenthemirrors. Inthelatter case, sincethebeamisactually deflected at themirrors,
whichareeither sideof thestop, thefocused beamisnot quiteperpendicular totheflatfield. Typically it
isafew degreestotheperpendicular.

Theadvantagesof using atel ecentric scanning lensarethey avoid beamovality that could affect very
critical marking applicationsanddrilling holesthroughamaterial will not produceaninclinedhole. The
typical practical exampleof thelatter isdrillingviaholesin printed circuit boards.
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Telecentric scanninglensesarealwaysmulti-element designssuppliedinahousing. It should beobvious
that at |east onelenselement will belarger thanthefield sizeto be scanned. In practice, thismeansthat
for reasonsof manufactureand cost, only small field sizesarepossible. Thisinturnimpliesshort focal
lengths. M ost tel ecentriclenseswill al sotend to becustomer specificdesigns.

Gener al technical specifications

Condruction:

Codings

Mounting:

Window:

Alllenselementsaremadefrom|aser gradeZnSe.

Hous ngsaremadeof black-anodised aluminium.

Thestandard coatingisalow absorption anti-reflection (AR) for 10.6mm,
appliedtoall lenssurfaces. Reflectanceislessthan 0.25% per surface. Other
wavelengthsarepossibleonrequest.

Usually thiswill beathread, thesizeof whichwill bepartly determined by the
lensdesign.

Sincethelensel ementsarelargeand expensive, and working distanceswill be
similar tothe(short) focal length, thelast |lenssurface can beproneto coating
with processdebris. Asaresult, many customersopt for aprotectionwindow
asthe last element. Please note, however, that this should not been seen as
an alternative to debris extraction.

Housingscan bedesignedtotakeawindow evenif thewindow itselfisnot
fitted. Thedifferencein performancewithandwithout thewindow isnot usualy
significant, but ashiftinfocusdoesoccur.
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Informationrequiredfor adesign
Thefollowing detail sarenecessary to attempt atel ecentricdesign (seefigurel0.42):

1)
2)
3)
4)
5)
6.

7)
8)
9)

Scannedfieldsizeandwhether squareor circular (2Y).

Focused spot diameter (d).

Incident beam 1/€* diameter (D).

Maximumoptical fieldangle, equal todoublethemirror tilt movement (q).

Mirror spacing.

Clearance(minimum) spacing betweentheY mirror andthelenshousing (toavoid
collisons).

Wavdength(l ).

Laser beam M 2factor.

L aser power.

Notethat not all theaboveareindependent but arerelated tothefocal length, F, inadiffractionlimited
designby:

F=Y/q=pdD/4M?

Thefirst part of theequationaboveimpliesthe' F-theta’ characteristicwhereby thepositionof the
focused spot, Y, isgiven by theFqrather than thedistortionfreerel ation of F.tang. Whenever possible,
theF-Thetacharacteristicwill alsobeatargetindesigns, but sometimesit canleadto sacrificing
focused spot diameter.
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