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EIDEC Resist Outgassing Control Program

Mission
\/ Tofunction as resist outgas qualification center.

V To check the reliability of resist outgas qualification syste
by comparing EUV light and Electron beam(EB), as met

V To propose guidelines for resist material designs.
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Tool1l: ngh Power EUV EXpOSlTI’(ﬂ)l (Iocated in Hyogo)
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Tool 2: EBasedTool EUVOMOOO (located in Tsukuba)
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Current Statu®f Resist Qualification System

Data package Data description Status
1 Facilities a Specification resist processing (uniformity and repro) Done
|b Specification ellipsometer Done
|c Ellipsometry C or SiO2 on Si sample (fixed thickness cross ref) | Tool acceptance
|d Ellipsometry Si/Ru/C peak sample Tool acceptance
le Specification XPS Done
f XPS Si/ Ru cleaned contamination ASML reference sample Demo acceptance
2 Vacuum a RGA spectrum of ultra clean vacuum with pressure reading EUVOM FAT done
b Pumping speed data calibration mixture EUVOM FAT done
Functionality a Witness sample e-beamstability data EUVOM FAT done
b Wafer sample e-beamstability data EUVOM FAT done
3 Cleaning a Cleaning process conditions EUVOM FAT done
b Sample temperature profile as a results of duty cycle EUVOM FAT done
¢ Cleaning background condition EUVOM SAT in process
4 Qualification a Contrast curve of specified resist to determine D2C EUVOM FAT done

tests

|d

D2C exposure W2W reproducibility

D2C exposure within wafer uniformity

Exposed area and test timing contamination growth test
Reproducibility of contamination growth exposure
Contamination growth from background (total thickness)
Contamination growth from background (cantent)

EUVOM SAT in process
EUVOM SAT in process
EUVOM FAT done

EUVOM SAT in process
EUVOM SAT in process
EUVOM SAT in process

5 Calibration

e
f
g
a
b

Check outgassing limited contamination growth regime
Calibration exposures (3-4 resists)

In process
Scheduled @3/b

We are planning to start resist qualification test in Q2 2012.

[ E=E/EC

I[EUVI Resist TWG, San Jose, CA Feb. 12, 2012




Process Flow. Infrastructure
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Program Schedule

FY 2011 2012 2013
Q1:Q2|Q3:Q4|Q1:Q2|Q3:Q4|Q1:Q2|Q3:Q4
EB based | | | i | |
outgas Q .TooI Iinstal!ationl
evaluation E: Procedure Fi> Resist Outgas Qualification P!
Correlation | | : A G :
EUV vs. EB i - - - -
1st Correlation 2nd Correlation Criteria for
: EUV vs. EB EUV vsEB 20~16nmhp
i - i6— . 1
. Noncleana%ble | ; J)
i i componen ' Clarifying issues
! + = | analysis :
EUthased Tool enhancement ! ! for 11Inm b
ou aS 1 1 - 1 1 1 1
| J . 0——O-F-0—0 ! ! !
evaluation Preliminary
Collaboration Evaluation : : : | :
with Univ. of Hyogo ! | : : : : |
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First Reslilts
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Dose to Clear Comparison

HERC witHJndurator
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Linear correlation betweehrigh Power EUV and Low Power Bdg observed.

Clear correlation betweehligh Power EUV and BRS not observed.

Inthis study, wausedthe resist EO measured for each toaksspectively.
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CleanableContaminationComparison

High Power EUV
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Based on the obtained resist Bdear correlationof cleanable contamination
was confirmed between High Power EUV and EB.
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Non-cleanableContaminationComparison on exposed area

Noncleanable contaminations were investigated wKFPS analysis
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The presences of Sulfur and Silicon were confirmetoth High Power EUV and

EB samples.

Correlation of norcleanable contamination was acceptable on exposed area.
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