Physico-Chemical Propertiesof V,Os Thin Films
Obtained by Atomic Layer Deposition (AL D)

A. Mantoux®, J.C. Badof”, J.P. Pereira-Ramég, R.
Baddour-Hadjear®, H. Groult®, N. Baffier ®, E.
Balnois®, D. Lincot® and D. Devilliers®
(a) Laboratoire Liquides loniques et Interfaces
Chargées (LI2C), CNRS UMR 7612, UPMC,

4 Place Jussieu, 75252 Paris Cedex 05, France

(b) Laboratoire de Chimie Appliquée a I'Etat Solide
(LCAES), UMR 7574, ENSCP,

11 rue Pierre et Marie Curie, 75231 PARIS Cedex 05,
France

(c) Laboratoire d’Electrochimie , Catalyse et $wise
Organique (LECSO), UMR 7582,
CNRS, 94320 Thiais, France

(d) Laboratoire de Dynamique,
Réactivité (LADIR) , UMR 7075,
CNRS, 94320 Thiais, France

(e) Laboratoire d’Electrochimie et Chimie Analyt&u
(LECA), UMR 7575, ENSCP,

11 rue Pierre et Marie Curie 75231 PARIS Cedex 05,
France

Interactions et

The vanadium pentoxide §s) is a compound of high
interest having in a wide range of applications.okig
them is its use as a rechargeable cathodic maierial
lithium batteries.

There is growing interest in producing thin filrthium
batteries for microelectronic applications. Vanawliu
pentoxide thin films have been deposited by several

methods such as sol-gel, sputtering, chemical vapor

deposition (CVD), electron-beam evaporation, thérma
evaporation,
deposition (PLD). The investigation of other method
is an important issue since the properties of timesf
are depending on the deposition method.

In a previous paper (1), we have investigated deeaf
atomic layer deposition (ALD) to obtain vanadium
pentoxide (\MOs) thin films. ALD technique (2) can be
considered as a modification of the CVD and can be
thus called “alternately pulsed CVD". Excellent
coverage and uniformity of deposition are consetiyen
obtained.

In the present study, vanadium oxide thin films ever
deposited on titanium substrate at 378K from vahady
triisopropoxide, VO(OgH,); and water precursors.
Since the as-deposited thin films were amorphdies; t
were annealed in air between 300 and 550°C. Ingerm
of electrochemical properties,®s thin films exhibit a
good cyclability in the potential range 3.8 to X.9s.
Li*/Li. X-ray diffraction patterns have shown a strong
preferential orientation of the ,@s nanocrystallites
along the substrate surface (Fig. 1) (3). Ramanmamic
spectrometry has shown a good crystallization ef th
V.05 thin films. Moreover, vibrational changes as
lithium insertion proceeds were discussed in remati
with structural data drawn from X-ray diffraction.

flash evaporation and pulsed laser

As a result, specific Raman fingerprints were
evidenced during the formation of the successiye,

o andy Li,V,0s phases (€x<1.8) related to the first
three lithium insertions steps at 3.4, 3.2 and 2BV
Li/Li+ (4). The AFM study showed a good film
stability before and after annealing by analyzihg t
film roughness. The root mean square (RMS) is atoun
20 nm for the YOs thin films. The electrical properties
of V,05 films were measured by the broadband
dielectric spectroscopy (BDS) in the range of 10 to
10'%Hz at temperatures varying between 200 and 300
K. The spectra have been analyzed to obtain the
electronic dc-conductivitys. lithium content.
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Fig.1 : XRD pattern of a )05 thin film
(thickness= 800 nm) annealed at 770°K
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