Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 17, No. 9, p. 930, September 2004.

Atutabs x|

n

A 9l ot

=

(Li,La)TiOs

= A

DHT R H=xof 5M

J

Lithium Lanthanum Titanate Solid Electrolyte for All-Solid—-State
Lithium Microbattery

of

pi}

(Jun-Ku Ahn

"~ FH

:l'U
and Soon-Gil Yoon'?)

Ho

A=|la
2

Abstract

(Lios,Laos)TiOs (LLTO) solid electrolyte was grown on LiCoO; (LCO) cathode films deposited on
Pt/Ti0+/Si0y/Si substrate using pulsed laser deposition for all-solid-state lithium microbattery. LLTO
solid electrolyte exhibits an amorphous phase at various deposition temperatures. LLTO films deposited
at 100 °C showed a clear interface without any chemical reaction with LCO, and showed an initial

discharge capacity of 50 uAh/cm2—/.lm

and capacity retention of 90 % after 100 cycles with Li anode

in 1mol LiClO4 in propylene carbonate (PC). The increase of capacity retention in LLTOQ/LCO structure
than LCO itself was attributed to the structural stability of LCO cathode films by the stacked LLTO.
The cells of LLTO/LCO with LLTO grown at 100 °C showed a good cyclic property of 63.6 % after
300 cycles. An amorphous LLTO solid electrolyte is possible for application to solid electrolyte for

all-solid-state lithium microbattery.

Key Words :
All-solid-state lithium microbattery

.M 2

34 e 2 dAV e S84 &
o) A @ AFEE EAA, 224
Fob HEE bR MRE e "ol
2 sx v, s Bo gHd &
2 wolaz 428 THE At
et EAHE o8dE F de 2
A% WY Adol Aot
BEAD F Qe vtelaz wubd
BreA Aare FEdoer AP #84%
= S48 dYgog Ao rtEItRE ulol

,d
f
__)ﬂ‘

iz

oft 1% 1% rlo [
w 0

o

W ope e
to

ofr hu
Loy x

714

o
-
9,

oft

fo
"
T

rir

LRI D - S DA

1. S¢isgn =3 5tnt
(CHHZYHA| 2S5 220)
a. Corresponding Author :
H=UXl : 2004. 6. 15
1A A AL 2 2004, 6. 30
AlAFRERZ : 2004, 7. 21

sgyoon@cnu.ac.kr

930

(Li,La)TiOs, Li conducting solid electrolyte, LiCoO2 cathode, Pulsed laser deposition,

Az Aztel AYFE, MEMS (micro electro
mechanical system), vlo]|= 2 AA 52 271 A
dog A% & Ak PF AAAATEE W=
Aubs) &g olgalel wetd somA e
HuAs vlolazw wetdxyE 7| & Hay A
Aol wal 47 A FHE AAD ATk WA %
o Age olgae] 2aw, 24 WA Aol
Asapd Qele A7 D Fez Az FHsaa
tH1,2] =3 A - E ARE3 ] W& AA)

AAE AME3E 3 dA v&) FF F ¢
EE VA AAEEl AVIA ol & HAAE
FAE = ol =3 nAAHAY AP EETL
w7l wgel A7t whdol glem, mpolmzE 42}
A A A9 A AFE 2 dol B TEA
9] on-chip 37} 7FsalAc} vlAgoez 34 A
g A7) Wi FE € FH sy

o2 gelzel Aol Asach oled ¥ A



Ao Aoz g8 a9 42¥stel AFsto @
wxo] AR AFzet HEFel we A7t
AP a ArH2,3].

B oA oln BuE LLTO nAAHAE
et 3lsly] 93l PLD(Pulsed laser deposition) ™8
& A 2Rd wWE FI} AL FAeH
7129 WAy LLTOY ¥& ARAERRd 9
BAHe Bastnd LLTOE H3dgsted A
g vH4-6]. o132 A A" LLTO ¢ HA§ o4
=g AAAERE 23u F5 2d= 2 483
LiCoQO: 9ol wat ZFztsle] W& X (Half cell)
AE e 39 A7y A& Hrhstdo

2.4 ¥

2.1 (Li,La)TiOs Al® H =

(Li,La)TiOs EFA2 Lax03 (Showa Chem. 99.99
9%), Li2CO3z (Strem Chem. 99.00 %), # TiO:
(Strem Chem. 99.00 %) 9 ¥%& A&,
(LiLa)TiO; B2 24413 Bote 2dys F&
& AxZ & H HEolM grinding SFATH
sieving ¥ (LiLa)TiOs L 1200 °Col A 6A17F
9 #A& @ g Al fFEelA grinding ¥
sieving 33 < A% 5 1 inch mold o] ¥Wel &
2 FhE AgAdY 3§ F CIP (cold-isostatic
pressing) #AE A F 1300 °ColA 24X 75
o 27 PLD EHAS A=At ojFA 3td
w0z ElAlS ICP (induction coupled plasma)
BA A (LigsLaos)TiOs & 24& 730
ki 1. 82 dolx FFHYo 93 HAE £,
Table 1. Pulsed laser deposition conditions.

Deposition parameters Deposition conditions

1 inch-(Li,La)TiOs
sintered at 1300 °C

Target

Deposition temperature room ~ 500 °C
Working pressure 50 mT orr
Energy density 2 J/Cm’
Repetition rate 4 Hz
Oz gas flow rate 5 scem

Substrate LCO/Pt/Ti0»/Si Sub.

B AFdE A2 (LiLla)TiOy e
Z2317] 918 PLD Mg Abgstdoh ®E 7j@e
2% P/TiOvSi0»Si $dl 500 °CollA PLD ¥ &
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Fig. 1. XRD patterns of (LiLa)TiO3 grown on
LiCoO«/Pt/Ti0; substrate at various de-
position temperatures.
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Fig. 2. Surface morphology of LLTO/LCO/Pt/TiO2
thin films deposited at (a) room (b) 100
°C (¢) 300 °C (d) 500 °C and (e) rms
roughness of LLTO.
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Fig. 3. Cross—sectional images of LLTO/LCO/PY/TIO:
thin films deposited at (a) room, (b) 100,
(c) 300, and (d) 500 °C.
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Fig. 7. (a) Lithium battery model with LLTO

deposited at low temperature (b) lithium
battery model with LLTO deposited at
high temperature.
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