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Aggressive scaling to 2x and sub-20 nm nodes
has driven challenging particle and metal contamination
requirements while introducing what was previously
BEOL wet cleansinto FEOL. So apart from the usual
FEOL cleaning challenges, 2x and sub-20 nm node
cleaning now include cleaning metal gates and exposed
SiGe layers where the Ge islost during conventional
cleans (Ge has atendency to oxidize and form water
soluble GeO,). In sub 20 nm technologies, FinNFET cleans
have to be performed while retaining the Fin profile with
no stiction and removing residues from recessed areas as
well. Wet cleans and cleaning approaches for these
FEOL issues will be presented and discussed in the
presentation.

For advanced technologies BEOL patterning
schemes, titanium nitride (TiN) iswidely used as a metal
hard mask film protecting the inter-level dielectric (ILD)
before metal or plating seed layer deposition steps. A wet
etch is used to remove the residues formed during the ILD
dry-etch step, and at the same timeis required to remove
some or all of the exposed TiN. The TiN metal hard
mask is an enabling clean as it reduces the stack aspect
ratio to improve the metallization process window &
enables extending PVD Liner options. However, the
clean must be accomplished with no undercut of the
exposed stack and/ or bowing and no attack of exposed
metal (Cu for Via 1l and higher metal layersor W for Via
0) at the bottom of the via. In addition the metal liner
materials such as Ta, Ti, TaN and TiN need to be
compatible with the TiN removal chemistry aswell. The
cleaning approach developed removed the TiN metal hard
mask at the top of the stack but did not attack the TiN
gluelayer inthe Via O liner. Results from thiswork will
be presented as well.

TSVs, which alow the co-integration of various
components such as RF, logic, memory, sensors by direct
chip to chip stacking, are needed for mobile applications
and drive the development of 3D stacking technology.
High aspect ratio TSV's were implemented in an existing
20 nm Test Vehicle (TV). Etching of the TSV resulted in
generation of sidewall polymer (SWP) and scallop
formation on the TSV sidewall; these scallops pose a risk
for leakage currents and stress points. The post TSV etch
clean needs to remove the SWP completely despite the
presence of the scallops and prepare the TSV surface for
liner deposition. Post TSV clean results and the electrical
results of sea of TSV arrays will be presented as well.



