METHOD FOR FORM NG A POROUS DI ELECTRI C MATERI AL LAYER I N A SEM CONDUCTOR
DEVI CE AND DEVI CE FORMED ABSTRACT OF THE DI SCLOSURE A net hod I]oz A m
a porous dielectric material layer (14) in an electronic struct W
the structure (70) fornmed are disclosed. In the nethod, a porous dielectric
layer (14) MEBHODTFORTORMINGEXI g
(10) a non-porous dielectric | ayerpt?}g))i@?%ﬁ%@gﬁile W&%ﬁ%%ﬁ(‘%@&mg
patterning (30) by re%ﬁhﬂ@@NBHCQMWI%AND DEVIOR FORMED) t he
non-porous dielectric |ayer (14) at a higher tenperature than the parti al
curing (20) tenperature to transformthe non-porous dielectric materi al
(14) into a porous diel ectrigBSPRACPOFEHE DIStYSOSGREEVI N9 a dielectric
material that has significaniTy rnproved arerectrrc constant, i.e. snaller
than 2.6. The non-porous dielectric material (14) nmay be for rred by
enbedding a thermally stable dielectric material such as nethyl

si | sesqui oxane, hydrogen sil sesqui oxane, benzocyclobutene or aronatic

t her roset pol ynRr geodh p‘;@% r I rein

that, at the hi ghermcogrlfmggﬁ)?@ﬁrr%grature HQL%{%elélgtne (Fé,e? (1%)*? mer ?;le °tnécr|al
subst ant | ajtiugture K%&) iand tesstiuotureEde formied arcatitviloved f br ﬂhib Iﬁgstlﬁ)d(alpdr(fulq lat et iric

dielectri q 9@(’%‘?4} Imn4d sem1cgnductor device (70) can be formed by first forming (10) a non-porous

dielectric layer (14), then partially curing (20), patterning (30) by reactive ion etching, and
final curing (40) the non-porous dielectric layer (14) at a higher temperature than the partial
curing (20) temperature to transform the non-porous dielectric material (14) into a porous
dielectric material (14), thus achieving a dielectric material that has significantly improved
dielectric constant, i.c. smaller than 2.6. The non-porous dielectric material (14) may be
formed by embedding a thermally stable dielectric material such as methyl silsesquioxane,
hydrogen silsesquioxane, benzocyclobutene or aromatic thermoset polymers with a second
phase polymeric material therein such that, at the higher curing temperature, the second
phase pblymeric material substantially volatilizes to leave voids behind forming a void-

filled dielectric material.
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