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To date, the best performing Li-based rf-sputtered
thin-film secndary cathodes have been composed of
polycrystalli ne LiCoO,.! Severa other Li metal oxide
compounds have been used to crede traditiona
(powder-based) cahodes that display superior
cgoadties and dscharge daraderistics. One such
compound is the LiNiggCoy,0, system, which has
demonstrated capadties up to 30% higher than
LiCoO, in traditional wet cdls.? The focus of our work
is to explore the posgbility of using rf-sputtered
LiNipgC0y,0, as a cdhode layer in solid state thin-
film batteries, and to determine whether the cgadty
incresse observed in traditional eledrochemicd cdls
trandates to the thin-film regime.

Threeinch planar sputter targets made of
LiNipgC0q,0,, (several also had lessthan 5% of Al
and/or Mn) were aeaed and thin films 0.1 to 2 pm
thick were rf sputter deposited at room temperature
onto a variety of substrates including dass sili con,
and datinum current colledors. Some films were
anneded for 1 hou at 300 °C to enhance grain size
and relax lattice strain. Film structure and texturing
was examined using x-ray diffradion, TEM, and
SEM, while @mposition was determined using a
combination o RBS and ICP-MS. The
eledrochemicd performance of the layers was gudied
using cyclic voltammetry, impedance spedroscopy,
and cdl cycling experiments.

Results showed that thin films of nanocrystalline
LiNipgCo0y,0, were aeded even when sputtered at
room temperature. The crystal lattice had the expeded
layered rhombohedral structure. It was foundthat the
substrate surfacematerial affeded the type and degree
of texturing in the film. Figure 1 shows x-ray
diffradion patterns from LiNipgCo0y,0, films
deposited at the same time onto SiO, and a Pt current
colledor layer. The former displayed orly a strong
(104 pe&k, a result that is consistent with the
existence of (104) type out-of-plane texture, while
The film deposited orto the Pt layer colledor had a
mixed (104)/(003) out-of-plane texture. Thisfinding is
relevant because it has been found peviously that thin
film cathode performance depends on the type and
degreeof texture present.®

Figure 2 shows cgpadty and dscharge data for a
Figure 2: Cyclelife and dscharge data for a solid-state
cdl creaed using a LiNiggCoq,0, thin film cahode
deposited orto a Pt current colledor. The dedrolyte
was Liponand the anode was evaporated Li metal.

Figure 1: X-ray diffradion petterns colleded from
LiNiggC0y,0, films gputtered orto amorphows SiO,
and Pt surfaces.

The célswere tharged to 425V (current taper to
1pA) and dscharged to 25 V at 10uA/cm?. Over the
first 100 cycles, the total cgpadty increased
approximately 25%. The normalized cgpadty of this
cdl was 50 pAh/cmPpm, a value significantly lower
than the 62 pAh/cm?um that has been dacumented in
our lab using similar cdls made with sputtered
LiCoO, cahodes.
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deposited orto Pt current colledors do not have
cgpadties that excead those of LiCoO, The
relationship between film texture and bettery cgpadty
will  be discused, and passble medanisms
responsible for the increase in cgpadty during cycling
will be described.
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Figure 2: Cyclelife and dscharge datafor a solid-state
cdl utilizing a 0.3 um thick LiNiggCoq,0, cahode
layer anneded at 300°C.
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