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EUV pellicle work @ imec

Full-scale pellicle by ASML Pellicle on support Status in late 2014

el L A EUVpellicle is needed to protect mask during
demonstrated use in lithography scanner
A Proposed pellicléased orsilicon, but did
not meet all requirements:
A Grid imagedon wafer if strong enough
A Sionly was incompatible with higher

exposure powers

N Imec partners requestedalternative

pellicle project to meet HVM
requirements of 250 W/crm? EUV exposure
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EUV pellicle requirements based on 2014 publication

EUV transmission

90% single pass

EUV T spatial neaniformity

< 0.2%

EUV T angular nemniformity

<300 mrad angle @ pell.

membrane

Withstand dynamic heat load

5 W/cm2 incident EUV

Lifetime EUV+H2

3 Pa> 315 hours

2D size inner

110.7 x 144.1 mm?2

2D size outer

117 x 151 mm2

Standoff distance

2.5 +~-0.5 mm

Maxacceleration

100 m/s2

with frame

Max ambient pressure change

< 350 Pa/s
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PellicleRequirement HVM Value* i
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Transparent to EUV light

I 1,i cl

chanically staple

pment, 6

Resistant to high thermal loads

Chemically st abl e i n00
Large membrane (117 x 151 mm)

1

Aspect ratio of ~ 2,000,000:1

EUV
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Approach to EUV pellicle membrane @ imec

To reduce absorption (increase transmission)
Choose appropriate materials: n ~1 and low |

1.
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Low density materials
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EUV pellicle concepts @ imec
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with Universitgf Chicago
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Process for fabricating pellicle membrane samples

300-mm process flow leveraged SiNx membrane with no

additi onal 0 md

(1) Wafer with SiN on front and back
internal LPCVD SiN deposition

(6) Flip wafer; wet etch SiO, (HF)

(2) Deposit protective on front
SiO,)

(3) Flip; coat resist on back

_ (7) Deposit membrane material
(4) Pattern window in resist '
(different sizes possible)
9) Wet etch SiN layer
(5) Dry Etch SiN; strip resist ' ‘ ) y

‘ (8) Backside Si wafer etch (KOH)

imec 10



Carbon nanomaterial coatings
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SiN (substrate)

sCNTA+20nmMo

Crossection schematic

K PVD coating film A multi -layer membranes

Side view CNT + Mo

Crossection schematic

ALD conformal coating A stand-alone membranes
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