This invention relates to a nethod of fabrication used for sem conductor
Integrated circuit devices, and nore specifically, in the formation of

sel f-aligned dual damascene interconnects and vias, which incorporates | ow
dielectric constant internetal dielectrics (IMD) and utilizes silylated top
surface imaging (TSI) photoresist, wth a single or nulti-step sel ective
reactive ion etch (RIE) process, to formtrench/via opening. The invention
i ncorporates the use.of a silylated top surface imaging (TSI) resist etch
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damascene process. Two variations of usin su € i magr ng

resist, wth and w t houppbrEACGH ®FrabusE POREECERE RTERCHMNEC®s are descri bed
in the first and second enbodi nent of the invention, and in addition, a

thin dielectric layer is nade use oRBFTRACDel ow t he resist |layer. Provided

adhesi on between the top surface imgin TSl.) , photoresist, and the | ow
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di el ectrl Ced A%k BRGKLESY ADANEL0AA BEO01L IetlsodeS dhltdde third and

fourth enbodi ment o e I nvention. Special attention in the process is
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dielectric (ILD) material, selected fromthe group consisting of organic
based or cHrtsReAGESEsSsANE ORI oiigh, incorporates low dielectric

constant intermetal dielectrics {IMD) and utilizes silylated
top surface imaging (TSI) photoresist, with a single or
multi-step selective reactive ion etch (RIE) processf; “to form
trench/via opening. The invention incorporates the use of a
éilylated top surface imaging (TSI) resist etch barrier layer
to form the via pattern, %n the first level of a dual
damascene process; Two variations of using the top surface
imaging (TSI) resist, with and without leaving ‘an exposed
region in piace, are described in the first and second
embodiment of the invention, and in addition, a thin
dielectric layer is made use of just below the resist layer.
Provided adhesion between the top surface imaging (TSI)
photoresist aﬁd the low dielectric constant intermetal
dielectric'(IMD) is good, the thin dielectric layer described
above can be omitted, yielding the third and fourth
embodiment of the invention. Special attention in the pfoceSS
is given to protecting the integrity of the low dielectric
constan; intermetal dielectric (ILD) material, selected from

" the group consisting of organic based or carbon doped silicon

dioxide.
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