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INTRODUCTIONS

In receit yeas, e€ledronic devices have been
considerably improved in integration and power
consumption but improvements in size of the power
source have been relatively slow compared with others.
Accordingly, slow advances in the size of power sources
have delayed the miniaturization of eledronic devices.
The thin film rechargeale microbattery, serving as an
independent power supply in micromachining and a
badup source for eledronic drcuits, has been gven
much attention [1]. The major difficulty in fabricaing a
microbattery is to prepare layers of eledrodes of high
intercdation cgpability and eledric conductivity, as well
as thermal, eledrochemicd, and ptysical stability, in
thickness less than one micrometer by using proceses
compatible with microeledronics fabricaion tecniques.
During cycling, neither the eledrode nor the dedrolyte
material should undergo a morphology change that might
lead to the formation of chemicdly unstable, high surface
areamaterials, even at the high rate of cycling desirablein
some on-chip microbattery applications. The fabricaion
of such a multilayer system would allow integration of
power units with MEMS. In this work, lithium
manganese oxide, which is more stable and lesstoxic than
other oxides such as lithium nickel oxides and lithium
cobalt oxides, was depaosited using rf magnetron spultter,
and the effect of film thickness on its microstructure,
surface morphology, and eledrode daraderistics was
investigated.

EXPERIMENTAL

LiMn,O, thin films were deposited using rf magnetron
sputtering. To gain proper crystalizaion of spinel
LiMn,O,, post-thermal treaments were done [2]. The
film compasition was determined by inductively coupled
plasma emisson spedrometer and Auger eledron
spedroscopy. The aystal structure of the samples was
charaderized by X-ray diffradion and transmisson
eledron microscopy. Surface morphology was analyzed
using scanning eledron microscopy and atomic force
microscopy. For eledrochemicd tests, half cdls were
made with the lithium manganese oxide thin film as the
cathode, the lithium metal as the anode, and a 1-M
solution of LiPFs in EC-DMC(1:1) as the eledrolyte.
Charge-discharge experiments were performed with
various cut-off voltages and current densiti es.

RESULTS AND DISCUSSONS

Since the LiMn,O, thin films were amorphous as
depaosited, these films were annealed using a horizontal
tube furnace As own in Fig. 1, 230 nm-thick and 450
nm-thick LiMn,O, thin films had amost same structure
and (111) of preferred orientation. But 450 mm-thick film
had ather orientation peaks like (511) and (440). As film
thickness increased, particle size was lager and film had
micro-crack on surface Fig. 3 shows charge/discharge
cgoadty of the thin films. The voltage window and
current density were 4.2 ~ 38 V and 50 pA/cm?
respedively. Initial discharge cgpadty of 450 mm-thick
LiMn,O4 was larger. However, its Coulombic efficiency
was lower than that of 230 mM-thick film. Becaise the
structure of deposited film changes from amorphous to
crystaline during annealing process thicker film may
undergo more stress. We think that this effect causes
differences in microstructure, surface morphology and
eledrochemical properties of thin films.
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Figure 1. XRD patterns of LiMn,O, thin films
(a) 230 nm-thick film, (b) 450 nm-thick film
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Figure 2. FESEM images of LiMn,O, thin films
(8 230-nmthick film, (b) 450 nm-thick film
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Figure 3. Volumetric cgadty of LiMn,O, thin films
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