Synthesis of alicylic polymers for 157 nm photoresists by Pd4* catalyzed vinyl addition polymerization
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Introduction: Another Alicyclic polymer platform: Nor Bor nene HexaFluor oalcOH (NBHFOH)-co-t-BOC platform
The development of 157 nm photoresists 1s proceeding at a frenzied pace. Many relatively transparent fluorocarbon monomers have been synthesized and studied
and a variety of polymerization methods have been reported.! This poster reports the synthesis of a 157 nm resist platform? based upon alicylic polymers synthesized NBHFOH-co-TCN platfrom (PI ease see TCN pOSter)

by allyl palladium catalyzed addition polymerization. One of the major advantages in using palladium catalysts is the ability to produce polymers with low and
controlled molecular weights. However, one challenge in synthesizing functionalized alicyclic polymers for photoresists by cationic palladium catalysts is the
cleavage of the acid labile t-butyl ester protecting group by strong acid that is generated during the polymerization. We have found that polymer-bound, sterically

hindered pyridines, or “proton sponges”, can be utilized to neutralize residual acid without decreasing the catalyst activity and the proton sponge easily removed by Nor Bor nene HexaFluor oalcOH (N BHFOH )-CO-t-BOC pl atform Sy nthesis of Bi CyC| 0[22 1] hept-5—ene—2—(1, 1,1-
simple filtration after the polymerization. Poly (bicyclo[2.2.1]hept-5-ene-2-carboxylic acid tert-butyl ester-co-bicyclo[2.2.1]hept-5-ene-2-(1,1,1-trifluoro-2- B B — — B B : O tri _
trifluoromethylpropan-2-ol)) was successfully polymerized by palladium catalysis with proton sponges. Imaging work with this polymer system will be discussed. ) I ) i trifluoro-2-tritfluoromet hyl propan - OI)
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Contitions v adition copolymer HE WA GO copelymers Tzl e This platform looks promising. Its has excellent optical transparency, we propose to print images with higher aspect ratios. This material is very new. We are still
Conclusion: ; féei?fviﬁi‘;i‘ff 38%0125 Cso6 (r)m;]{)cgn];?,l%lz)isce:_sgl(l)i:tpr}r;e];s,ké Sigcnngtgﬁl} ﬁisﬁ o Zﬁém? l i : 1 ] exploring the optimal polymer composition ratio and the process conditions for sub-100 nm features.
The preliminary imaging results are encouraging, but it is clear that the transparency (2.78 pm™) of this polymer is far from perfect. It incorporates as much as 35% I i 1 E : |
of the opaque NBTBE. In order to lower the absorbance of the polymer, the opaque monomer must be substituted with a far more transparent one. Unfortunately, ’ k | 1 : : : : . .
the relatively transparent CF,-NBTBE could not be polymerized by cationic Pd** catalyst. This monomer has to be modified in order to be polymerized by Pd** : = k ; ! The authors gratefully acknowledge International .SEMATECH and. its member companies fQT the support of this project. Dr.'Ralph Dammel from.AZ Clariant and
catalyst without losing too much transparency. Tricyclononene (TCN) monomers are proposed to be one solution. Trifluoro-TCN and pentafluoro-TCN i " L | ) Central Glass Co. are alsq acknowledged fo.r their generous donatloq of key monomers. Will Cor'ﬂey,. Danny Miller, Shashikant Patel, Hoang Vi .Trar.l, Dr.. Scott
homopolymers were prepared and show improved transparency. Functional NBHFOH and CF,TCN copolymers were successfully prepared. For the " [ ¥ ¥ t | MacDonald for their imaging efforts. We are indebted to JSR Corporation for support of Mr. Takashi Chiba and Eternal Co. for support of Dr. Yu Tsai Hsieh. Finally,
NBHFOH/CF,TCN copolymer (83/17), the absorbance is 1.67 um! at 157 nm and for 74/26 copolymer it is 1.97 pm-'. | i LI : we acknowledge the help of our undergraduate, Anthony Vander Heyden.
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