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(57) Abstract: [Problem] To provide a resist underlayer film formation composition which is for forming a resist under-
layer film that is high in film density, hardness, Young's modulus, and wiggling resistance (resistance of pattern to bend-
ing) and hence has high etching resistance. [Solution] A resist underlayer film formation composition including a novolak
resin that has a repeating unit structure represented by the following formula (1). (In formula (1), group A and group B are
organic groups which each have an aromatic ring, a fused aromatic ring, or a fused aromatic heterocycle and which have a
structure in which two or more, same or different, mono- or divalent chemical groups selected from the group consisting
of chemical groups (a) that cause an increase in mass upon oxidation, chemical groups (b) that form a crosslink upon
heating, and chemical groups (c) that induce phase separation during curing have replaced hydrogen atoms on the ring(s)
contained in the group A and/or the group B.) The composition further includes a crosslinking agent and an acid and/or
acid generator. A production process is provided in which the resist underlayer film formation composition is applied to
a semiconductor substrate and burned to obtain a resist underlayer film.
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Sehm ) 1 4 0 0 ClerifE 1. 29 g/cm?
FEhifhl 2 4 0 0°CHEENT 1. 29 g/cm?®
F a3 4 0 0 CEERRIE 1. 30 g/ecm?
Szt 4 4 0 0 CHERRKAE 1. 32 g/cm?®
Ehufl 5 4 0 0 CBEREE 1. 30 g/cm?
Tl 6 4 0 0 CHERNE 1. 31 g/cm?®
FEhatal 7 4 0 0°CRERN 1. 28 g/cm?®
Fehiufa 8 4 0 0°CRERI 1. 29 g/cm?®
Fhufl 9 4 0 0°ChERkI 1. 31 g/cm?®
F I fFl 1 4 0 0 CHERIR 1. 22 g/cm?
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Ehufl 1 8 4 0 0°CHEMkE 1. 21 g/cm?
FhEfF 19 4 0 0 CHepkii 1. 21 g/cm?
Sk 2 0 4 0 O CRERIE 1. 19 g/cm?®
Fh 2 1 4 0 OCHERM 1. 19 g/cm?
Heage il 1 4 0 0 CHERE 1. 27 g/cm?
e 2 4 0 0 CHerE 1. 16 g/cm?
Hegefsl 3 4 0 0 CHERRRE 1. 17 g/cm?
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The invention in claims 1-3 and 5-12 relates to a composition which
includes a novolak resin having a repeating unit structure substituted
by two or more, mono- or divalent chemical groups of the same or different
kinds selected from the group consisting of chemical groups (a), (b),
and (c). However, the modes disclosed in the meaning of PCT Article 5
are limited to the casewhere thenovolakresinisone inwhich the repeating
unit structure has been substituted by at least one chemical group (b).

Since the chemical groups (b) are ones "which form a crosslink upon
heating", the presence or absence of a chemical group (b) is considered
to greatly affect the filmdensity, hardness, Young's modulus, etc. which
are the problem of the present invention, in view of technical knowledge
which was common at the time of the filing of the present application.
Consequently, the modes cannot be generalized or extended to the invention
in claims 1-3 and 5-12, which involves the novolak resin substituted
by no chemical groups (b).

Therefore, the invention in claims 1-3 and 5-12 lacks a support in
the meaning of PCT Article 6. A search was hence made only for the case
where the novolak resin is one in which the repeating unit structure
has been substituted by at least one chemical group (b).

The meanings of the "chemical groups (a) which cause an increase in
mass upon oxidation", "chemical groups (b) which form a crosslink upon
heating", and "chemical groups (c) which induce phase separation during
curing”™ given in claim 1 are unclear.

Specifically, with respect to the wording "cause an increase in mass
upon oxidation", oxidation conditions and the like are unclear.

Furthermore, it is considered from the description of the present
application (see paragraphs [0098]-[0100], etc.) that methyl is regarded
as "a chemical group (a) which causes an increase in mass upon oxidation",
whereas t-butyl, which belongs to similar alkyl groups, is not regarded
as "a chemical group (a) which causes an increase in mass upon oxidation™.
However, the basis therefor is unclear.

The wording "chemical groups (b) which form a crosslink upon heating"
is unclear as to what the chemical groups (b) form a crosslink with.

Even if the wording means self-crosslinking, the groups specifically
enumerated in paragraph [0025] and claim 6 of the description of the
present application are not generally regarded as self-crosslinkable
groups in view of technical knowledge which was common at the time of
the filing of the present application.

As such, with respect to what heating conditions the crosslinks are
formed under, the basis therefor or the degree thereof is unclear.

The wording "chemical groups (c) which induce phase separation during
curing”™ is unclear as to the conditions to be used during the curing.

With respect to whether phase separation is actually needed or whether
the ability to induce phase separation is the only property required,
the basis therefor or the degree thereof is unclear.

Therefore, a search was made only for the subject matter wherein the
chemical groups are ones specifically enumerated 1in paragraphs
[0024]1-[0027] of the description.
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