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About TaSix-based absorber Introduction

#

Note) Here, fixo implies Si little addition to Ta. TaSiO(N)
TaSix
Buffer

Capping

We optimized TaSix absorber.

Consequently, followings were confirmed,
(Ref: SPIE6283, pp.0J)

®m |t has amorphous structure with smooth surface,
and high dry-etching rate for Cl-based gas.

m |t satisfies high inspection contrast by TaSix bi-layer absorber
stack with optimized anti-reflective layer .

B We confirmed experimentally that TaSix has comparative 3 value
(absorption factor @EUV) with other Ta-based materials.

Motivation of this study

Need to practical evaluation with buffer layer resistant to Cl etching,
such as mask accuracy, repair ability, printing performance
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Mask process flow  Introduction

<Conventional type> <Combined buffer/capping type>

Absorber Resisit Defect resisit
¥

\
g:;f;:qgsiadaﬂ EB writing ' Butten
Capping
Multi_ﬁyﬂj% development
— e Ahsorber etching %

Defect absorber

mes mee ssss s Resist stripping

% Inspection #
____-___ .

% Repair g

. pm pmm mmm  Buffer etching
= (New defect may

’—‘ produce.)

[ e . — Inspection
=

(______________—1 Repair
TOPPAN 2006 EUVL Symposium /SET

4/20 EUV Proces echnology




Dry-etching property of ZrSi-based buffer
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B ZrSi-based films have high dry-etching resistance to
both chlorine-based and fluorine-based gases.

B Especially, ZrSi-based films has possibility to become
good buffer film for Cl-based etching of Ta-based absorber.
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Optical property@EUV of ZrSi-based buffer
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WrSi-based film is comparably transparent to Mo, Si,
therefore its defect productivity is low.
B ZrSi-based film has potentiality to work as a buffer
needless to be stripped after absorber repair.

TOPPAN 2006 EUVL Symposium /SET

6/20 EUV Process Technology



TaSix patterning example on ZrSi-based buffer

<Cross-sectional profile>
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Mask making for printing test

<Blanks structure> <Spectroscopic reflectance>
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<CD-SEM image of patterned TaSi bi-layer absorber>
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Process flow of repair evaluation
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Remark) EUV printing was performed without ZrSi-based buffer stripping
for evaluating its possibility as a buffer needless to be stripped .
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AFM machining 90nm Opaque repair (1)

AFM profile SEM image
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Repair to Z-direction is almost | 450nm
stoppedon the surface of buffer. Repair bias to X-direction

IS about 50nm.
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Printed resist pattern incl. AFM repair (1)
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AFM machining 90nm Opaque repair (2)

AFM profile SEM image
Absorber Absorber
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Repair bias to Z-direction 450nm
Is about 10nm. Which is Repair bias to X-direction
nearly equal to buffer thickness. Is about 80nm.
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Printed resist pattern incl. AFM repair (2)
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