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ÝļÊ'“Perpendicular Orientation Control of Si-Containing Block Copolymer Domains for Next Generation Lithography”
�îgm]G?\V86ĈÆ��@9Ě�ØW`K>yň�qM[9a&�ĉņ��¸%ŏ�2čĒ	#Ř��
ĩÊ"Õ�3!�1�ne& 5ĕ�0ë¿�3!�2� 
ė 1ĕ“General Introduction”�ğļ	"'�ÝčĒ&ĥÔ6êı��čĒ&½ġ#Ĉć%��!ŀ*!�2� 
ė 2ĕ“Perpendicular Orientation Control in a Thin Film of a Polyhedral Oligomeric Silsesquioxane (POSS)-Containing 
Block Copolymer with a Top-Coat”�LKXAbL�6ÿ�����C^FD<;<BaśPOSSŜ�ØW`K>yň
�q&Īħ%�02�ĉņ��¸	"'�¹ěĲw¼��)ŅÃć�Ĳ¼6Ćý�2 POSS �ØW`K>yň�
q&ø7Ob]a?%/2�ĉņ�%�0�X`FDßo��)ņ��¸ÞË%��!çĴ6ī�!�2��á
ăŖv%'e���+�ēòăŖv%'LKXAbL�#�(32ņ��¸ÞË6ÿ�22#%/1�ń�%ă
Ŗ&é¼&�¸6¿�ł�!�2�ņ��¸ÞË%!ăŖ�¸�3�W`K>yň�qħ6ÿ��180 �%! 60
�Ŏ&ø7Ob]a?{þ6ī�#�áŖ%©�!�ĉ%ņ���C]aIbëŁ�³¿�322#6Ò0�%
�!�2��0%�ņ��¸ÞË&�£ĵĳ%��!�ăŖ:P^=b6Ģ¾��ûĨ&ĵĳÆŉ6Â�Ĕ!2
2#%.¿��!�2� 
ė 3ĕ“Synthesis and Bulk Characteristics of a Novel Type of Si-Containing Block Copolymer for sub-10 nm Patterning” 
�Sub-10 nm&SHbOa?6ĈÆ��Íİ@9Ě�ØW`K>yň�q&�¿�)R^>"&ú¼	"'�¹ě
Ĳw¼#�ĉņ�¼&hĔ6�Ħ#�2îgmW`K>yň�q]G?\V8ÞË&ōĆ6ī�!�2��&¦
ý%�0!�Y]DJ_a#Y][J^UO^C`<Ba�0ë¿�32W`K>yň�q&ĵĳ#�¿6ī��
:aJ;b^�»%/2đ�&�£6Y]C`<BaW`K>&vŊ%ªx�22#"�vŊëŁ&ą$2W`
K>yň�q&�¿6ī�!�2�R^>BaX^&ú¼��)ëŁĲâ%/1�7^<^vŊÜĖ%TM`<
C^�6Ø�2W`K>yň�q%��!�Ĉí#�2�ÚŌ 20 nmne&�ÚëŁ��$5�SHba¯ 10 nm
neśsub-10 nmŜ&NQëŁ&³¿��Ħ#$22#6į~�!�2�cÎ�vŊ%TM`<C^�6Å�$�
W`K>yň�q%��!'�sub-10 nm&�ÚëŁ�³¿�3$�2#6Ò0�%�!�2�vŊ&�£ëŁ#
Ċ�œ¼&Ċŏ6Ķě%çĴ��¹ěĲw¼%ŏ�2�£ëŁĵĳÆŉ6ĎĔ�!�2� 
ė 4 ĕ“Perpendicular Orientation Control in a Novel Type of Si-Containing Block Copolymer Thin Film without a 
Top-Coat” �LKXAbL�6ÿ�$�Íİ@9Ě�ØW`K>yň�q&Īħ%�02�ĉņ��¸	"'�ė
3ĕ"·03�7^<^vŊÜĖ%TM`<C^�6Ø�2W`K>yň�q6ÿ�!�ø7Ob]a?%/2�
ĉņ�%�0�X`FDßo��)ņ��¸ÞË%��!&ōĆ#×ń�çĴ6ī�!�2�W`K>yň�q
M[9a&ņ��¸%´ŗ6f2#Ģ032Į�ð%×ń�ßo&çĴ6�-!ę¹%ĺ*!�2�ņ��
¸%ŏ�2ĭÉ&ßo6ń�%Ĝ,�5�22#%/1�LKXAbL�6ÿ�22#$��130 �%! 1 �Ŏ
&ø7Ob]a?{þ6ī�2#"�áŖ%©��ĉ%ņ����ÚŌ 17 nmśSHba¯ 8.5 nmŜ&\[\ë
Ł&³¿6ľä�ŕ£ř¹ŋ%/2ı§%!Ò0�%�!�2��0%�ŇĚX\EZ:KJa?{þ%/1�
Y]DJ_aW`K>�ŅÃć%Ő��3�}|SHba&�Ĭ%.¿��!�2�230&ĝã%/1�Íİ
@9Ě�ØW`K>yň�q��îgmW`K>yň�q]G?\V8ÿ&ÞË%ó-032 sub-10 nm&¹ěĲ
w¼�ø7Ob]a?%/2�ĉņ�¼�:KJa?%/2ùvW`K>M[9a&ŅÃć�Ĳ¼& 3 �&ú¼
6ö��2#6į~�!�2��ì&Áô%!��á%©��ĉ$C]aIbëŁ&³¿.Ń¿�!�2�+��
ĸªĨ®ĜĠ�#�(32W`K>yň�qëŁ&ŌĿœď±�%.¿��!�2�W`K>yň�q&�£ë
Łĵĳ%��!�¹ěëŁ&³¿%��#$2W`K>Ŏ&Ì�Ċksÿ#ăŖ&é¼6ń�%�¸�22#%
/1�¶à&ĹŘ&i"×.�Ŕ"
��W`K>yň�qM[9a&¹ěĲw¼#�ĉņ�¼&hĔ6Ń¿�
!�2� 
ė 5ĕ“General Conclusion” �ĞÄ	"'�ĕ"·03�ĝã%��!ĞÄ�2##.%�lµ&«Ù6ŀ*!�
2�236Į�2%�ÝļÊ'°Ę$ċį%� �Ś�£&�£ĵĳ#�¿��)×ń$X`FDßo%/1�
23+"r3&W`K>yň�q%Ï�!.Ń¿�$���ø7Ob]a?%/2 sub-10 nm &�ĉņ�M[
9a&³¿%¿���.&"
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