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Photomaskphase metrology
using a Young's interferometer

Jim Jacob
Actinix
1800 Green Hills Road
Suite 105
Scotts Valley, CA 95066

October 9, 2008
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A aser developmentssolid-state 193 nm laser

AMicroscope developments
Mhase interferograms with CPL test mask

A-uture work on light sources and metrology tool
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Spatial Mode: TEMOO, M 1.2

Photomask
Solidstate 193 nm Laser
CLBO5x5x10 mm 4
JDSWD-Series BS 4w 4%60 angle HR 193.4 nm
DPSS Nd:YAG —
2.5 mJ 532 nm @ 5kHz
A=—"T\} =N
HR i& BIBOOPG BBOSx6x3 mm  PBprism

4w+wg 79 angle
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ACTINIX/IBMoint Development
Solidstate 193 nm Laser

Spatial mode: fundamental TEMOO
Hands free, reliable

35nm lines/spaces using
Gb9ahé¢ LL[ G22f
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500 nm pitch

_Grating

Interferometer
Body

Mirror

Startech
Mirror Dosimeter

CCD Camera

Internal
Prisms

1.0kV 2.7mm x70.0k SE(U) 12/21/2005 11:34



i

ACﬁ n i)( Igﬁé%om sk

Q

193 nm power in mW

710 nm power (a.u.)
15 - ~ — — N

BEP

10 - 266 nm power (a.u.)
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Solidstate 193 nm metrology light source

PRF =5 kHz

Avg. power = 3.;mW
TEMOO spatial mode
BW =10 pm
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TropelObjective Lens:
MicroCat0.75 NA

AerotechX.Y, Z stages
Sony DUV CCDL5 fps

Light levels:

Total = 2nW
Approx. 0.anW for
mask illumination
Approx. 1.4mW at
dual probes
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New Metrology Tool Breadboard



