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Solid-state thin film batteries (TFBs) consisting of
amorphous V,0O5/Pt/Ti/Si have been fabricaed by
spedally designed dual target magnetron radio frequency
(rf) and dred current (dc) sputtering systems at room
temperature using in-situ growing process® It is shown
that the discharge capadty of the TFBs is degraded with
increasing cycle number; the dficiency isdropped by ~54
% of theinitial value after 450 cycles.

To investigate the degradation mechanism, the
structural properties of as-deposited and cycled LiPON
and aV,0Os films are charaderized by transmission
eledron microscopy (TEM) and x-ray diffradion (XRD)
measurements. TEM and XRD results (not shown here)
show that the &-deposited LIPON and V.05 are
amorphous. Fig.1 shows a crosssection high-resolution
eledron microscopy (HREM) image and a TED pattern
(inset) obtained from the as-deposited V,0Os5 film. The
HREM image reveds an amorphous feaure.

It is, however, shown that cycling causes the occurrence
of crystallites (2 — 6 nm aaosg not only in the V,Os film,
but also in the LiPON film. Fig.2 (a) shows a bright field
TEM image obtained from a region including the
LiIPON/V,O5/Pt layers after 450 cycles. The image
reveds a number of dark blobs, which are distributed
aaossthe whole LiPON and V,0s layers. These blobs are
asociated with the V,0s crystalites formed during
cycling. This was confirmed by dark field TEM images
taken using their associated spots shown in inset TED
patterns of Fig .2 (b) and aHREM image in Fig.2 (b). For
the LiPON layer, the pattern exhibits a ring consisted of
weak spots (indicated by the arow), in addition to a
diffuse ring which is a charaderistic feaure of amorphous
structure. The weak spots are evidencefor the presence of
the nano-crystallites, as confirmed by a HREM image,
showing crystallites 2 — 4 nm aaoss (indicaed by the
arrowsin Fig. 3).

Based on the structural and eledrochemical results, the
cycle-induced degradation of cgpaaty is correlated to the
structural change of the LiPON and V,0s.
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Figure 1. A crosssedion high-resolution eledron
microscopy (HREM) image and a TED pattern (inset)
ohtained from the as-depaosited V,Os film.
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Figure 2. (a) Bright field TEM image obtained from a
region including the LiPON/V ,Os/Pt layers and (b) dark
field TEM image of V,0s after 450 cycles.

Figure 3. A cross-sedion high-resolution eledron
microscopy (HREM) image and a TED pattern (inset)
ohtained from the LiPON €lectrolyte &ter 450cycling.



