Therefore complementary techniques are neededntiinae extreme scaling and extend Moore’s
law. Selective deposition processes can be usedrease and enhance patterning capabilities gt ver
low cost. In our lab, a new selective Plasma EnkdrsLD process has been developed by adding
etching steps in the PEALD flow. To be effectivegdhditions must be satisfied (Figure 1):

- Addifferent nucleation delay on different substsate

- A nm scale etching of the thin film

- The etching step must add a new nucleation delay

We used this process for the selective depositioresgDs
with TBTDET (TertButylimido Tris(DiEthylamino Tankam)
precursor and a plasma gas mixture giNONF; for deposition
and etching steps. 7@ has been selectively deposited on a
metal substrate (TiN) versus Si@nd Si substrates (no A A
deposition on these substrates). For this protkessgifferent o s 12 1 2 2
substrates have been patched onto a Si wafer amdliced PEAL D(E) cydles (arbitrary numbers)

. . Bt Figure 1 — lllustration of the selective
simultaneous into the PEALD reactor. deposition process
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For this presentation we will present the selectix@cess TR
developed for Ti@ with TDEAT (Tetrakis DiEthylAmido = et etohing ston
Titanium) precursor. The ALD selective process lhaen _ __{uorie treatmen)
successfully developed for the deposition of Ji@ three
different metallic substrates (TiN, NiPt and W). fas TaOs
deposition, a thin Ti@film is deposited on the different metzé S
substrates but not on Si and &iGubstrates although al )
substrates are introduced simultaneously in theostul of T e
chamber. Details on the process will be given durihe 0 des e e dm o g e e

. . Binding Energy (eV)
presentation with a focus study on precursors &uticals
interactions with the different surfaces after eatdp of the
process. In this study, quasi in situ XPS was usigire 2 shows Pp peak for one titanium pulse on
silicon substrate with or without etching step.dfloe treatment lead to thinner layer. This differe
is explained by Si-F and Si-O-F bonds presenckeastirface. This fluorine bonds blocks the titanium
growth.
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Figure 2 - XPS results Ti2p peak

The thin oxide films selectively deposited will beed in 3D nonvolatile memory devices. Our
objective is to realize a crosspoint memory in leacklevel from a pattern area or a trench aresowith
the photolithography step. Therefore, electricalgrties of the T8s and TiQ oxides deposited with
the standard PEALD process are compared to thogenofilms selectively deposited thanks to C(V),
C(f) and I(V) measurements. We will show that tledestive ALD process does not degrade the
dielectric properties of the films in terms of legk current and electrical field breakdown. Resasti
memories cycles are also compared and discussallyf-i3D structures with the selective deposition
process will be shown.
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