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Comparison between Sputtering and Atomic Layer
Deposition (ALD) of ferroelectric doped and undoped HfO,

Jordan Bouaziz*, Bertrand Vilguin*, Pedro Rojo Romeo*, Nicolas Baboux*, Bruno Masenelli*

*Institut des Nanotechnologies de Lyon, UMR5270, CNRS, Ecole Centrale de Lyon, Université de Lyon, 36 av. Guy de Collongue,
69134 Ecully, France

We study the conditions to stabilize the ferroelectric phase (f-phase) in the doped and undoped HfO,. It corresponds to the Pca2, space group and the orthorhombic Il phase (o-lll-phase). According to
Boscke et al. [1], there Is a transition from theorical tetragonal phase (t-phase) at high temperature to the monoclinic phase (m-phase) or to the o-lll-phase during cooling, respectively without a capping

electrode or with a capping electrode. We compare the phases of our samples by X-rays Diffraction (XRD). We observe only amorphous phases in the case of samples deposited by ALD at 200° C
(holder temperature) on Si, SiO,, Pt and TiN, whereas we observe a monoclinic phase for HfO, and Hf, Zr, , O, samples deposited on Si/SiO,/Pt at 350° C (sample temperature) by sputtering. The
phase doesn’t seem to be related on the thickness as the HfO, is ~15nm thick and the Hf Zr, ,O, is ~150nm thick. It leads us to believe we could stabilize the f-phase in-situ by sputtering in the future,
which has never been done, to our knowledge, and compare its properties with Al:HfO, samples annealed ex-situ after ALD deposition. Moreover, using a Hf/Zr target has, as far as we are aware, also
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