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Efforts are being devoted in our laboratory toward
developing methods for the assembly and characterization
of single particle microbatteries, both in agueous and non-
aqueous €electrolytes. Of particular interest is to examine
the intrinsic properties of single microparticle materials
used in actual devices in a battery type arrangement and
identify the factors that control their performance using
in-situ optical and/or spectroscopic probes in addition to
conventional electrochemical techniques.

Single particle microbatteries incorporate metal microdisk
electrodes which serve both as mechanical supports and
current collectors for single particles of cathode and
anode materials. Shown in Fig.1 is a micrograph of a
metal hydride (MeH) — Ni oxide (NiOOH) microbattery
using Au microelectrodes. Charge-discharge curves
recorded for this microbattery at ~40 nA were found to be
similar to those of conventional MeH/NiOOH (Fig.2.). A
behavior typical of a conventional battery involving the
same chemistry was aso found in discharge curves for
Zn-MnO, akaline primary microbatteries (not shown
here).

More recently, techniques have been developed to allow
the assembly of Li-ion batteries involving microparticles
of MCMB (anode) and LiMn,O, (cathode). A micrograph
and schematic diagram of such a battery are shown in
Figs. 3 and 4, respectively. Individual charging curves
recorded for MCMB and LiMnyO, single particles
performed in this configuration by potential sweep
method are presented in Fig.5.
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Fig.1. Micrograph of aNi-MeH mi crobatty
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Fig.2. Galvanostatic charge-discharge curve for a
Ni-MeH single particle microbattery at a rate of
ca. 40nA

Fig.3. Micrograph of a Li-ion microbattery
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Fig.4. Schematic diagram of a Li-ion single
particle microbattery
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Fig.4. Individual charging curves recorded for
MCMB and LiMny,O, single particles by
potential sweep




