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Abstract

The migrations of lithium (Li) as well as hydrogen (H) in Au electrode side of Au/LiCoO,/
LixAlGe, Tizx. P3012-AIPO,(LATP)/Pt (thickness: approximately 19 nm/30 nm/150 pm/16 nm) multilayers were
dynamically investigated with heating up to 423 K and applying various voltages at 323 K in vacuum using an ion beam
surface analysis, combined elastic recoil detection (ERD) with Rutherford backscattering spectrometry (RBS)
measurements with 9.0-MeV O ions. The ERD spectra clearly revealed that the Li atoms of approximately 39 at%
migrated from the LiCoO, cathode to the LATP (LixTi,(PO,)s) anode when the acquired voltages were 1.00 V at 323 K,
while did not change with applying 1.00 V at room temperature at all.

In addition, it was also found that much amounts of H occupied at the Au/LiCoO,/LATP interface and did not
desorbed from the trapping sites even if the annealing temperature was 423 K. However, they might hardly influence on

the Li* ion conduction.
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Figure 1. ERD spectra of recoiled H" and Li" ions
from Au/LiCoO,/LATP before and after heating up to
423 K in vacuum, obtained using 9.0-MeV 0%
ion-probe beams.
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Figure 3. ERD spectra of recoiled H™ and Li* ions
from AuU/LiCoO,/LATP at 323 K before and after
applying various voltages up to 3.50 V, obtained
using 9.0-MeV O*" ion-probe beams.
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Figure 4. Dependence of H and Li distributions in
AU/LiCoO,/LATP at 323 K on the voltages,
normalized to the ERD spectrum for the sample with
no bias in Fig. 3.
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Figure 5. Correlation between Li contents, X, in
Li,CoO, and applied voltages at temperatures at 295
and 323 K.
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