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193 SLR System based on COMA-Acryl hybrid system
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Cycloolefin/maleic anhydride copolymer system (COMA) is one of the promising approach to high

performance single layer resist for 193nm lithography. Since hydrophilicity of the material is required for

more adhesion to inorganic substrates, several acrylate monomers with hydroxyl-functionalized alicyclic

pendant groups were applied into acrylate-hybrid COMA systems. The hydrophilicity of each chemical was

estimated by the computer aided group contribution method. Several COMA/acrylate-hybrid polymers

were synthesized by radical polymerization, and the dark film loss measurement and resin characterization

experiments regarding new hybrid resins were carried out. A resist comprising an optimized hybrid poly-

mer has shown 60nm isolated line on a 0.55NA micro-stepper without any optical enhancement techniques,
and another resist could print 110nm line/325nm pitch with >0.7#m DOF on SiON substrate.
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Fig. 1 Synthetic procedure for (hydroxyl substituted tetracyclododecanyl) methyl acrylate.
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Fig. 2 Synthetic procedure for hydroxyl substituted tetracyclododecanyl acrylate.
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Fig. 3 Relative acid diffusion length measurement, “ Sandwich Test".
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Table 1 Various parameters for estimation of monomer
characteristics.

1 2 142 3 4
BNC MAH polymer A HAdA

structure

10 3:0
A

SP(J**/cm"®)  16.622 26.360 19.242 21.590 21.482

Log P 2.334 —0.425 1.505 0.918 1.635
RT (min) 6.524 3.872  4.138
7.120 4.325
5 6 7 8 9
T R S
- \ -
structure 8 % % iH %
OH HO HO
SP.(J%/cm"™®)  21.254 21.333 20.875 26.636 17.360
Log P 1.876  1.876  2.382 0.049  2.463
RT (1/min) 4.538 4.752 5.232 3.125 8.245

4.778  5.205 5.552
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Table 2  Synthesized polymers and dark film loss.

Exp. Name Monomer Feed Mw Dark Loss
b Ratio (mol) (Dalton) (angstrom)
Polymer A 1/2 =50/50 7100 42
Polymer B 1/2/3=45/45/10 10600 79
Polymer C 1/2/3=40/40/20 9500 115
Polymer D 1/2/3=35/35/30 8200 141
Polymer E 1/2/5=40/40/20 8100 25
Polymer F 1/2/8=40/40/20 10800 -3.4
Polymer G 1/2/9=40/40/20 11500 1.7
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Fig. 4 Relation between HAdA content of hybrid poly-
mer and dark film loss.
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Table 3 Result of “sandwich test” for acid diffusion es-
timation.

Name Thick. Loss (A) Acid Diffusion Length

Polymer A 2548 Long
Polymer C 2356 Short
Polymer E 2388 Short
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Table 4 Contact angle of water and diiodomethane on

polymer films.
Exp. Name H.0/° CH.L,/°
Polymer A 75.4 57.5
Polymer B 73.3 45.1
Polymer C 73.3 45.8
Polymer D 72.4 43.4
Polymer E 73.5 46.7

COMA system Hybrid system

Fig. 5 Adhesion test of patterned film on bare-Si sub-
strate.
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Fig. 6 Focus Latitude of semi-dense and isolated fea-
tures on SiON. The resist is 385nm thickness
(NA=0.60, quadrupole illumination, binary
mask).
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Resist 2 @ 20.5m]J / cm?

1)

Fig. 7 Profile of 60nm isolated line on BARC. The re- 4)
sist is 340nm thickness (NA=0.55, 0=0.7, bi-
nary mask). 5)
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