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_aser interference lithography: Principle
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Patterns generated by dual-beam interference system
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Measured dots pattern generated by the dual-beam system






AFM measurement results: topography
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Experimental setup of the detection system
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Reducing exposure wavelength by double
frequency of the light source
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e — &8 (KDP), i 2 — 1l BT (DK DP) 3 A 45

KDP KD*P
Molecular formula KH,PO, KD,PO,
wavelength 200-1500nm 200-1600nm
Non-linear d,=0.44pm/V d,=0.40pm/V

coefficiency
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Interference lithography
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Grayscale lithography
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Three-beams exposure
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Schematic diagram of experimental system



Equalized three beams interference generated pattern
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Four-beams exposure
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Four-beams interference produced
pattern with equal intensity distribution
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Immersion Lithography AmHﬂP‘I

Improving the manufacturing process

Lithography For 45nm

= Immersion effectively decreases wavelength by putting water
between the projection lens and the silicon wafer

- If a fluid of refractive index n fills the space between the lens
and the wafer, then the effective

wavelength = the vacuum
wavelength of the light + by n

- For air, n is approximately equal
to 1.0

- For water, n is approximately

equal to 1.4 because water is
denser than air

« Shorter effective wavelengths
enable smaller features to be

—
Immersion  (SCanning motion)
patterned i oS

40 percent gain in resolution
over conventional lithography ‘
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Immersion Lithography
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Immersion lithography is an option to extend 193 nm
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ENABLING NA>1.3 FOR <45 nm HALF-PITCH
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Trends in Microlithography
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300mm wafer from Intel
and transistor with
65nm feature size
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Areas highlighted in today’s announcement
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