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Photoresist for ArF Lithography
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Fig. 1 JSR ArF Photoresist: Technology Evolution
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Fig. 2 JSR ArF Resist Performance: 90nm Lines and Spaces
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Fig. 3 JSR ArF Spin-on SHM Process
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Fig. 4 JSR ArF Spin-on SHM Process: 63nm Patterning Result

Spin-on HNI Hard MaskMD OOOOOOODOOO0O
0000000000000 Spin-on HMOOOOOOO
000 000 Spin-on HMO OO 00 O O Spin-on Single
HM Spin-on SHMMI OOO O OO0O00d

gobobooobooobbooobobooboooog
0000 O0ArFJ 00000 0ArF  Lithographyd 000 O
000000000 0o000oo0oooooooooooo
oooodooooooooooooooooooooo

00000000000 oO00o0mopmooooom
nm Lines and SpacesO0000O0O00OO0DOODOO0O
oooooooooooo

OARFOOUOOODOOOO

000000 O0Ar(J00000000000000
ArEl ArF ImmersionCLithography0 OO0 0000 O
0o00ooooooooooooooooooooo

JSR TECHNICAL REVIEW No0.112/2005

27



cooOooooooooboooooboooooooooon
ooOoooooboooooboooooooboooo
gboooooboobobooobcoooooooooobooo
gooboooooooboobooboooooooboooo
coooooooboobooooooArFOOO0OO
ArFO000000000000000000000000
oooooooooDooboooooobobomooog
ooooooobDArRmO000ooOOooOogoooog
ooooboooooooboooboboooooboobooooo
ohoboooooooooobooboooo
umooooooo
booooooboooopmbooocooooboobooa
cooooobooooboboobooobboooooboo
oobooooooooboonoobooboooaooaon
oo oomobobbbimoooooobooooog
0ooboobooooobmobooooDbONAOOmo o
OONAOOOOOOOOOO0O00ArFO O O0O0004d
coooooooooooboooo
gboobooobooobooooocooooboobnoobcoon
coboobdoooooooooooooooooooo
Uomoboboooooobobooomomaoooo
ooooboooooboooooboomombodo
gooobDooooooooooooboboooooog
gobobboboobooooobomomoooooon
oobobOooooomomuoooooooobooooo
oooooooo
U ooooooboooooooooo
gboooboobcobooobmobobobooboooong
coooooobooooobooooooooooan
ooooobobdoooooooooooooooaon
oo0000ooLtwrROOODODOODOODODODArAH
oooboooooobooooboobobooobooooo
DArFO O O0O0O0oArFrOOO0O0O0O00oooooon
cOoobooOooOoooooooooooboocOooooon
uoboobOocoobooooooboooobooooboon
gboboboboobooooooooooooooooan
oobooboooobooooooooooboooooad

Two-beam inferferometer has boon wsed for resist evalustion.
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Fig. 5 ArF Immersion Lithography Ultra High Resolu-
tion Experiment
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Fig. 6 45nm Imaging Performance on ArF Immersion
Exposure
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