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Abstract

Thin film batteries can be used as a micro power source for electronic devices in which
minute power is needed. In this study, lithium phosphorous oxynitride(LIPON) thin films
were deposited as an electrolyte for lithium ion batteries'using'RF magnetron sputtering of
lithtum phosphate in N, Ti was zlso added into the LIPON films as a second network former
to enhance the ionic condutivity of the films. The optimum conditions for LIPON film deposi-
tion were sought and the electrolyte with the conductivity of 2.5x10°%S/cm was obtained at
the condition of RF power 44 W/em, process pressure 10 mtorr and pure nitrogen ambience.
Furthermore, the conductivity of LIPON films wes increased from 2.5x107¢S/cm to 8.6x10~%S/
em by the doping of 24 at.% Ti. It was also found that by adding Ti to LIPON films, Li con-
tent was increased and nitrogen content that reported having the cross-linking effect on LI
PON films was also increased as confirmed by XPS.
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Fig. 2 XRD patterns of LIPON films deposited
with different RF power values.
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Table 1 Compositions of the undoped and 2.4 at.% Ti doped LIPON films.
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Composition )
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LIPON film ‘ ‘
Undeped film 224 34.5 38.56 4.5 - ng O No s
2.4 at.% Tidoped film 264 | 306 35.0 5.6 2.4 Lla s O No el o e




260 AT O A307 A4 1997

-N=397.72cV g

-N<:39930eV

-N=:693%
wy
2,
O
-N<:30.7%
T T T Y Yt T T T T T T
385 390 395 400 405 410
Binding energy (V)
-N=161 4%
sl
=9
O

T d T T t
385 390 395 400 405 410
Binding energy {eV)

Fig. 8@ Nis XPS spectrum of the (a) undoped
and (b) 24at% Ti doped LIPON films, re-
spectivaly.

*

il A O & gjﬁ;r_y:} Iogle N« Bee] b 3

eSS AL E AL Si= =
gl go] TiE7E A 30.7%9 A Ti 24 at.% H7}
¥ 386%8 S7MES HoFi gt o) Hid
o] 332 21} cross-linked 7-3E e 2& o
= F7ye Tie] LIPON®hzhe] o] oist gk
Wop el Aahgvkael elE ¥ Eag YR F
M AEE § Aewm AaE o B met
A E7E 013&- s TM*/IE elafe] b7 e

1) RFelzy B2 sz o8 #3238 «
o LIPONZ®e] o] 2 x5 = RF power 4.4 W
Jem®, Z=&9rE 10 mtorr, AWEE JlAE N.E
AME-3F A4 25X 107% S/cme]

HA g vhepd
k.
2) XRD sjuie] gstzie F4¢ mE LI
PON ghate. u]3 = Aelo] gelz)g) ol

3) RF power 4.4 W/orw, S3¢#
HEY Slem NS A3 A% Tio] 24 at.% 3
71El LIPONuhakel 4] 2] F @go] 224 at.% oA
264 at.%=, 3 2] 45 at.%oA 5.6

hhal
at. %2 Er7pEsid,

10 mtorr, A

4) RF power 4.4 W/em? Z3otz 1) mtorr,
AWEHE 7lAE NE AMEsle] Tig 24 at% 3
7bgh A o LIPONZEHE Hudy 48 4
Sl ol el Fajolsde] 2Ek 86X107° 3/

ome] MEEE A,

A

5) Tigado] 24 at.% o)A A%
& olgAEE AT

LIPON xh2t

0%

P

Ho
rak

1. M. B. Amand, J. M. Chabagno and M.
Duclot : Extended Abstracts of Second In-
ternational Meeting on Solid Electrolytes,
St. Andrews, Scotland, September 20-22
(1978)

2. M. Alamgir and K. M. Abraham: Lithium
Batteries-New Materials, Developments

and Perspectives, Edited by . Pistoia,



LiPO N, el o 24 12 5 el]

v H =TIl iu) 261

10.

11.

12.
" G. R. Gruzaiski, B. 8. Kwak, X. Yu, and

13.

14.

.P. G. Bruce and A. R. West . J.

Elsevier Science, Amsterdam, The Nethe-
lands, {1994} 93

. J. R. MacCallum and C. A, Vincent:

Polymer Electrolyte Reviews-2, Elsevier
Applied Science, London (1989)

. U. V. Alpen, A. Rabenau, and G. H. Ta-
lat:  Applied Physics Letters, 30(12)
{1977) 621

. H. Y-P. Hong: Mater. Res. Bul, 13

(1978) 117 -

. P. G. Bruce and A. R. West : Mat. Res.

Bul, 15 (1980) 379
Solid
State Chemistry, 44 (1982) 354

. M. Menetrier : Ph D. Thesls, L'Universite

De Bordeaux, (1985) 17

. A. Levasseur, M. Kbala, P. Hagenmuller,

G. couturier, and Y. Danto : Solid State
lonics, 9/10 (1983} 1439

J. B. Bates, D. Lubben, N. J. Dudney,
and F. X. Hart : J. Electrochem. Scc., 142
(1995) 1.149

X Yu, J. B. Bates, G. E. Jellison, Jr., and
F. X. Hart : J. Electrochem. Soc., 144(2)
(1997) 524

J. B. Bates, N. J. Dudney, D. C. Lubben,

R. A. Zuhr: J. Power Socurces, 54 (1995)
58

J. B. Bates, N. J. Dudney, G. R. Gruzalski,
R. A. Zubr, A. Choudhury, C. ¥. Luck,
and J. D. Robertson: Solid State Ionics,
53-56 (1992) 647

N. J. Dudney, J. B. Bates, R. A. Zuhr, C.
F. Luck, and J. D. Robertson | Solid State
Tonics, 53-56 (1992) 655

15

16

17.

18.

19.

20.

21.

22.

23.

24.

Y. G, Kim, K. B, Kim, and T. Kang .
Proc. of the 2nd Pacific Rim Intrnational
Conference on Advanced materials and
Processing, Edited by K. S. Shin, J. K.
Yoon and S. J. Kim, The Korsan Institute
of Metals and Materials, (1995) 1599

. J. J. Hudgens and S. W. Martin : J. Am.

Ceram. Soc., 76(7) (1893) 1691
Steven DD. Jones and J. R. Akridge : Solid

State Jonics, 53-55, (1992) 628

J. B. Bates, N, J. Dudney, G. R. Gruzalski,

R. A. Zuhr, A. Choudhury, C. F. Luck,

and J. D. Robertson ! J. Power Sources,

43/44 (1993) 103

R. Marchand, K. Agliz, L. Boukbir and A.
Quemerais | J. Non-Cryst. Solids, 103
(1988) 35
R. Marchand | J. Non-Cryst. Solids, 56
(1983) 173

R. K. Brow, M. R. Reldmever and D. E.
Day : J. Non-Cryst. Solids, 99 (1988) 178

D. E. Day:! J. Non-Cryst. Solids, 112
(1989 7 .

Y. C. Kim and S. K. Joo : Proceedings of
2nd Pacific Rim In.terna{tioflai Céﬁference
on Advanced Materials and Processing,
Edited by K. S. Shin, J. K. Yocn;"énd 5.
J. Kim, The Korean Institute of Metals
and Materials, (1893) 1587 _

J. B. Bates, N. J. Dudney, G. R. Gruzalski,
R. A. Zuhr, A. Cheoudhury, C.'F. Luck,
and J. D. Robertson : Solid State lonics,
53-56 (1992) 647 o



