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Additional Information from Resist Community




DDRM update (Nissan Chemical)

Nissan Chemical,
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B Dry Development Rinse Process 8fpplv Noanal PR | 8 o
ow cost due to no special materials & tools
(DDRP)

QO Prevent pattern collapse

— KeyProcess
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1 : Exposure 2 - Development 3 : Coat DDRM on PR after rinse
without dry

Die8_P24E1 10.0kV 4 3mm x130k SE(U) 5/13/2015 400nm

4 : Etch back 5 :Remove PR
(CFx dry etch) (02 dry etch)

U DDRM with 100% water system for PTD have been under scale up.

U Hpl2 was resolved by DDR process with EUV process.

U Pattern defect with 193i process was demonstrated, the defect count is almost same as
normal PTD process.

U Next Gen. DDRM with high Si (Si>35%) is under development. Targeting hp10 generation.

Presentation by Mr. Shibayama at EUVL VIl session 3 on Monday (4:00pm-6:10pm).

Mr. Shibayama at Advances in patterning materials and Process on Thursday (8:00am-10:00am)




DDRM update (Nissan Chemical)

Nissan Chemical,
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DDRM for NTD process
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Trench ; ~15n Trench : ~11n

U DDRM with hydrophobic solvent system for NTD have been developed.
U Very narrow trench pattern (c.a.11nm) was created by NTD-DDR process with EB.
U Evaluation with EUV exposure condition will be planed.

Presentation by Mr. Shigaki at Advances in patterning materials and Process on Tuesday (3:50pm-5:30pm)
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Nissan Chemic al

Negative-tone imaging for EUVL [EOEaEarrs

FUJIFILMFEVSN series resist,
NTI Development process
NXE:3300 (NA 0.33)

Lithography performance

14 nm L/S, 37 mJ f 21 nm Block, 18 mJ.
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Hldealesubakj od\legatlvectone Imaging Wlth EUV exposure toward 13ninpe aral
presentatlon EUV Materlals II Sessmn 3 Monday 4 OOPI\/I to 6 1OPM 220C

Excellent patterning capability
due to optimal dissolution character when using NTI process
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) Evaluatmg EUV resists on R and L with a
sub-nm low-energy-electron probe (aka HIM)

%Diederik Maas and Wilbert Staring

+ Expt. LS-50 nm FP Maas et al, (2014) a k8 *
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EUV CAR exposed with HIM (30 keV Fl@*)
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Kalhor et al., Proc. SPIE 942513 (2015)
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TREND: EUV PROCESS WINDOWS SHRINK DUE TO
RESIST MATERIAL UNDER-PERFORMANCE

» Conflicting requirements on resolution, uniformity, sensitivity and compliancy with track and tools
) Resist development could benefit from early check on R and L performance
) Preferably in affordable tool with high NILS and 1 nm resolution
) No need for high-volume throughput in resist R&D centers
) Helium 1on microscope (HIM) seems good candidate
) EUV-like secondary electron energy distribution => EUV-like resist activation
) Sub-nm helium probe == resist point spread function can be measured
» Shown on EUV CAR, other systems to be verified
» TNO seeks partners to prove similarity of HIM and EUV chemistry in relevant resist systems
) Resist scientists and material developers
) Processing and mefrology experts
) End users
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TOK CAR Results
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36.1 mJ/cm? 43.0 mJ/cm? 30.0 mmg/cm2
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Closing & Next Meeting e

Resist performance update
EUV process development
Fundamental study

Outgas testing update
Cross-contamination risk assessment

SEE YOU NEXT TIME IN HIROSHIMA JAPAN
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