99 THIN FI LM FORM NG COWPOSI TI ON FOR LI THOGRAPHY CONTAI NI NG Tl TANI UM AND

SI LI CON 5ABSTRACT There is provided a thin filmform ng conposition for
form ng resist underlayer filmand the |ike which are used in the

producti on of a sem conductor device, &id a resist upper layer filmwhich
efficiently absorbs undesirable U/ light with a thin filmexisting as an
10upper |l ayer of the EUV resist before the undesirable UV |ight reaches the

BUY resist layefp iy ?Mfﬁ@%@ﬁg@lgmé& ﬁggﬁp'ﬁ%%})mﬂ ¢HRATREYY; for an

BUY resist, a reverse nateri an u ayer mfor a resist for
sol vent devel opnment. A thin figrmfanm A9pcamesition that is used together
wth a resist in a lithography process, conprising a mxture of a titanium
conmpound (A) selected froma group consisting of a 15conmpound of Formul a
(1): -,./1\ Ral cR) (4-a) Formla (1) a titaniumchelate conpound, and a
hydrolyzabl e titaniumdinmer, and a3iTreaTconpound (B) of Fornmula (2):
R2a' R3bSi (R21) 4-(a' +b) Formul a (2) 20a hydrolysis product of the m xture, or
a hydrol ysi s-condensati on product of the m xture, wherein the nunber of
noles of a Ti atomis 50%to 90% rel ative to the nunber of total noles in
ternms of &hde isgtromdeda than Sim doronmg porhpesitoerfoo Sirmingniesist underlayer film and

the like which are used in the production of a semiconductor device, and a resist upper

layer film which efficiently absorbs undesirable UV light with a thin film existing as an

10 upper layer of the EUV resist before the undesirable UV light reaches the EUV resist

layer in EUV lithography, an underlayer film (hardmask) for an EUV resist, a reverse

material, and an underlayer film for a resist for solvent development. A thin film

forming composition that is used together with a resist in a lithography process,

comprising a mixture of a titanium compound (A) selected from a group consisting of a

15  compound of Formula (1):

Roar‘ri(R 1) (4__3) Formula (1)

a titanium chelate compound, and a hydrolyzable titanium dimer, and a silicon compound

(B) of Formula (2):

2 > S | |
R a.’R bSI(R )4m(a’+b) Formula (2)

20 ahydrolysis product of the mixture, or a hydrolysis-condensation product of the mixture,
wherein the number of moles of a Ti atom is 50% to 90% relative to the number of total

moles in terms of a Ti atom and a Si atom in the composition.



