
AAbstractbstract
In a joint-development, Rohwedder and 
Osmic have designed and built a low-
defect dual-ion beam reactive-sputtering 
tool.  The tool has been specifically 
targeted for developing low-defect 
lithography mask photoblank coatings 
intended as DUV absorbers and phase-
shifting films.  The Osmic / Rohwedder 
collaboration will continue into NGL - the 
present tool also serves as an R&D 
platform for EUVL mask blanks.  The 
deposition tool and robotic substrate 
handler have been integrated and 
delivered to Osmic in the 2nd quarter of 
2003.  In this paper, we present initial 
capability for production of thin-film 
lithography coatings, including 
spectrophotometric performance, defect 
levels and film uniformity.  Future reports 
will share results from more in-depth 
process development and optimization .

FFeatureseatures
System
• Dual Ion Guns: 

150mm dia, 0–1.5keV, 400mA
– Primary-Sputter: focused beam
– Assist-Modification / Reactive / Etch: 

broadbeam

• Targets – four 12” dia.
• Pumping – cryo & turbo
• Brooks - automated handling, 

SMIF compatible, 5-blank cassette

• Chamber Shielding 
(removable)

• 0-90 rpm substrate w/ 
variable deposition-angle

Sputter gun
• Target materials

– Metals/Alloys         – Nitrides/Oxides
– Combinations

• Independent Control
– Gas Mix (Inert/Reactive)
– Ion Beam Energy (Grid Voltage)
– Sputter Angle (0-60º)

• Pressure Control
– Dual Pump (Cryo & Turbo)
– Throttle Valving Of Turbo
– Bleed Gas Valve

Assist gun
• direct at substrate
• control of reactive species

– Oxidation / Nitridization / Oxynitride
– Variable Stoichiometry

• in-situ growth modification
– Microstructure – Stress
– Optical Properties – Density

• interlayer etching / 
smoothing

• Depth grading
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Handling adds ~7 particles
(0.05 per cm2)
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Mechanical Walk 
adds ~3.4 per cm2
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Multilayer Coating 
adds ~0.9 per cm2

DDefectsefects

large optic coatinglarge optic coating

Initial results of new 
photomask-blank 
deposition tool

Michael D. Kriese, James L. Wood,  Jim R. Rodriguez, 
Gary Fournier, & Yuriy Y. Platonov
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Average of all 28 measurements:  13.4999nm
RMS Deviation from Target: ±0.033nm


