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Pushing LBNL MET Resolution

A LBNL F2X imaging, ~70 mJ/cm?
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2D Pattern Fidelity

32 nm HP
jogs
(2 pitch)

TITILle

i

) cLOBALFOUNDRIES

Mask Representation

I f I i
Conventional
.ﬁ| Resist (PCAR)

0nprla Data from SEMATECH Berkeley eMET, courtesy Tom Wallow, Global Foundries 5

Lam Research Ex. 1013 - Page 5
Lam Research Corp. v. Inpria Corp.
IPR2024-00033 - U.S. Patent No. 9,823,564




2010 International Symposium on Extreme Ultraviolet Lithography

Low LWR (by e-beam)

LWR 1.6-1.8 nm
CD 21 nm, 60 nm pitch
30keV EB, 436 uC/cm?
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32 HP Contact Holes on IMEC ADT

40 mJd/cm?

32nm half-pitch

TMAH

dose meander only, 25%

Note

Courtesy Roel Gronheid, IMEC
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Alternate Developer

Annular lllumination
65 mJd/cm?
35% w/w TEAH

(Tetraethyl ammonium hydroxide)
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Process Development for Increased Sensitivity

24 hp lines and
25 hp SRAM cell

« 35% TEAH
t + 24 mJ/cm?
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Pattern Collapse Mitigated
Resist Film Thickness Driven by EUV Absorbance and Etch

p-CAR Resist

Substrate

Metal
Oxide

Resist Substrate

Resist (10-20 nm) >
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EUV Photoabsorption Cross Section
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Outgassing Tests
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Conclusions

* Inpria’s metal oxide resist yields unprecedented EUV
pattern fidelity with no acid blur
— <16nm hp demonstrated
— 2D imaging: 20nm SRAM cell printed on 0.3NA MET
— Capable of very low LWR

« Ultrathin imaging mitigates pattern collapse

« Completely inorganic
— Demonstrated very low outgassing relative to scanner specs

« Development underway for improved sensitivity,
alternate developer and underlayer integration
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