] el BT

oooon

goooboobobboobooobgn
gooood

goobooooooooooo
gooooooobobooog
gobopoozo0b0o00o0oog
gobooogooboooogd
goboooogooobooog
gobooooooobooogd
gooooogoooboboood
gooooooobobooog
goboooooobbooog
gobooogooboooogd
oboo1enmUArFO O O0O0O00oO0oooooooogon
goooooobD4enmioooobgoon
oboboooooz20btbbrv2000ooooboon
goodoooooooooog2umbdgoiumbon
obobobOoyvzo0000bObO00obObOOoboobDOon
gobooobooooooNAUODOOoooooDbon
goooboobboooooobbobbooooon
goooboobboooooobbbbooooon
gooobobboooooobbbboooooo
goooboooooobbboooogooobbooo
gooobobobboooooobobobboooooo
goooboobbooooooobobbooooon
oooooooooooobogasmmd 20000
goboobooobooboobooboboobooboon

gbooobboigz2ogooooobooboonor2
gobooobooooooboobArFODOO0DO0O
gooobobobboooooobbobboooooo
gobooooooooogon

01

Advantage of immersion lithography

Effective wavelength (I/n) (Potential advantage)

AMn
193nm
157nm
134nm
115nm

ratio
1.00
0.81
0.69
0.60

medium
Air
NZ
H,0
PFPE

ArF dry
F2 dry

ArF immersion

1.0

1.0
1.44
1.37

F2 immersion
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optics

Liquid

Liquid
recovery / supply
Wafer stage
44—
Immersion (Scanning motion) \
liquid (water)
(index = n) Wafer
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Resolution limit with Immersion

+ Simulated DOF of L/S (ED-Tree, Aerial image)

ED-Tree method ADose:5%(Range)
ACD:+/-10% AMask: +/-2%

NA=0.92(Dry) 500
&1.20(immersion) A AN
Sigma=0.95 /7 X N
Dipole S-Polar. = 300 / g
< F F=
- —
§ 200 ,’ ,' = —
. % 100 ” 1 - =NAO0.92(Dry)H
, — NA1.20(Imm
I I I I I

0
40 60 80
L/S size (nm)

100
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Lens diameter vs. NA

(4X, 26x33mm field)

S: A II:- Liquid Immersion
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Examples of NA=1.2, 4X design

Field size \
26mm x 33mm
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