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Defects in optical coatings
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Buhler Leybold Optics / Deposition systems for laser coatings
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Plasma assisted . . . -

Plasma assisted reactive magnetron sputtering (PARMS) systems lon beam sputtering (IBS) systems
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Sputter coaters for EUV laser mirrors



Defects in optical coatings

Blemish/Flaw spoiling the appearance (cosmetic) or optical performance (loss by scattering) of a coating
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Contributors of defects
Pre-cleaning of the substrates

Handling atmosphere (clean room)

Vacuum system
Vacuum handling (robot)
Chamber (cleanliness, materials)

Power supplies (arc handling, frequency, type) e ' Classifying the particles
" and distinguishing the exact

Process .
reason can be difficult

Coating material
Cathode type (planar, rotatable)

Coating stress/adhesion on substrates
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Sputter direction (up, down) Biihler / Leybold Optics

Defects in coatings is a hot topic.
Investigating for last 10 years.
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Particle measurement techniques at Buhler / Overview

Until 2017 From 2018

Precision optics

Bahler in -situ
monitoring

LEICA DM 4000 M DIOPTIC ARGOS KLA Tencor Surfscan SP1 DLS
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Particle measurement techniques at Buhler / LEICA microscope
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LEICA DM 4000 M microscope Image of aSi:H/SiO2 sample from microscope Particle evolution over lifetime of Si-targets

for 5.6um aSi:H/SiO2 filter

Details Advantages
ADark field illumination A Quantitative analysis possible

ATypicalmeasur ement ar ea L A High resolution
AObjectives: 5x, 10x, 20x, 50x A Reliable data
AResolution <1um A Sufficient for some R&D purposes
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Details
AVisible area: 1.5cm x 2.2cm
AMin. detectable particle size: @1um

AResol ution &4 10m
AMeasurement time: 30sec
ACalibrated to standardized reference

Particle measurement techniques at Buhler / In-situ measurement

ldea

A 1dentify formation of particles at its early stage

A 1dentify the root cause of formation of particles

A Intervene the formation of particles

Advantages

A Heath check of the tool

A Fast measurements

A Direct feedback during/after coating
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K"‘ 1.5cmx 2.2cm
5 500nm SiO2 single layer

1.5cm x 2.2cm
500nm SiO2 single layer
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Particle measurement techniques at Buhler / ARGOS

Details

ADark field illumination

ALine camera

AScanning by sample rotation
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Measurement strategy

Advantages Disadvantages

A Reliable data A Rather long measurement time
A Flexibility of sample size and coatingli’ ~10min for @200mm wafer
e A Automated MIL/DIG classification A Manual Handling
«—l0omm A Sufficient for most R&D work
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