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Abstract

The migrations of hydrogen (H) as well as lithium (Li) in Pt electrode side of Au/LiCoO2/LiixAlxGeyTirx
yP3012AIPO4(LATP)/Pt (thickness: approximately 24 nm/65 nm/150 um/16 nm) multilayers were dynamically
investigated without and with applying various voltages of 1.0 and 1.5 V at the room temperature of 293 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 30
at% migrated from the LiCoO, cathode to the LATP (LixTiy(PO4)3) anode when the acquired voltage was 1.5 V, while
did not change with applying 1.0 V at all. In addition, it was also found that much amounts of H migrated from the bulk
and the interface in the Au/LiCoO,/LATP, occupied at the Pt/LATP interface and desorbed from the trapping sites by
applying the voltages more than 1.0 V. The conductions of H* (proton) as well as Li* ions might occur under the charging.
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Figure 1. A schematic diagram of in-situ
measurements on forward-scattered H* and Li* ions
from 16 nm Pt/150 um LATP/65 nm LiC002/24 nm
Au without and with applying various voltages using
ERD with 9.0-MeV O?* ion-probe beams.
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Figure 6. Correlation between Li contents, x, in
LixAlo4Geo7TipoP3012 and applied voltages at
temperatures.
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Figure 3. Typical ERD spectrum of recoiled H* and
Li* ions from the Pt electrode side of
AU/LiCoO,/LATP/Pt with no bias, obtained using 9.0-
MeV O?* ion-probe beams.



2019 FFEE AR DFERA FERERE - B R R BN AT TR B SRS s A 2L R 72

[19021]

FFTRd . HA T (70 b EE S B S he
LEZLND,

4. £EH
NNVAL—PF—HEB I N~ b A 4R
WRoBZ U o 7EZHWT, JEEH 65nm @ LiCoO, &
1EMGR, LATP %2 U F 7 AA A L EEMEBERERE . Au
BXO Pt 2ZNnNFNERBIOCAEMmRE LT
AU/LICoO,/LATP/Pt OERFERY F 7 LA A " IKE
MBI ZER L 7-, 9 MeV ® O A v T r—7t
— AT X % ERD % W T, PY LATP HIZIEIET 5
H 3 X O Li OBES DA F O THIE LT,
LATP H o Li (}%E(X in LixA|o_4G90,7Ti0,9P3012){i\ =
BT10V FTOELEHMMICBWTIEEAEELL
72V, 1.5 V OEBEEFHIINZ BV TH 15 S IR

150 T T T T T T T T T
* 9 MeV 0% ——> ERD spectra/15°
: 16 nmPt/LATP/65 nmL iCo0,/24 nmAu
H - no bias
100 | 3 H (Pt) <10V
« 3 i - 15V
£ i .
8 & Y
50 | . 3 ]
%?« o - Li (LATP)/Pt
150 250 35 450 550 650

Channel Number

Figure 4. ERD spectra of recoiled H* and Li* ions from
Pt/LATP at room temperature before and after
applying various voltages up to 1.5V, obtained using
9.0-MeV O?% ion-probe beams.
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Figure 5. Dependence of H and Li distributions in
Pt/LATP on the voltages, normalized to the ERD
spectrum for the sample with no bias in Fig.4.
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