Journal of the Korean Electrochemical Society

Vol. 3, No.

2, 2000, 115-120

In-situ 2HE1E 189 WA et Ax9) Az} 2
| 71581 54 w7}

AR .- £9F - PR - 2RY* - AP
A2 AT P& AT A, w5 5T WA ARAAAE,

*+ 7 Al st A7) A} E-slkul
(20004 2€ 15 4= : 20004 3€ 6 Q&)

Fabrication and Electrochemical Characterization of All Solid-State

F A Akglel J*Lﬁ} A oAEle] o2t

Thin Film Micro-Battery by In-situ Sputtering

Eun Jeong Jeon, Young Soo Yoon!, Sang Cheol Nam*, Won Il Cho*, Young Wha Shin**

Thin Film Technology Research Center, KIST
*Battery and Fuel Cell Center, KIST P.O.Box 131 Cheongryang Seoul 130-650 Korea
**Department of Electrical and Electronic Engineering, Kyungwon University
65 Pokjung-Dong, Sujung-Ku Sungnam-Si, Korea
(Received February 15, 2000 : Accepted March 6, 2000)

B2

= =

b oy &= B2 g 94 oy
38 W7kl A Bk o
A% Gl 20% Oy/Ar BlA 713} $2=31 719
AR F J3E IR FAS dEielA nf vheA
52 o ZF 25

SH

_&

1O X
=

4= B Ak de, sARsdezs L1PON
LiPON/V,0¢/Pt 7-7=2] i1 };} E12=1 b PAR= P EA T3 B s
/H X]E E)—]-\__/\‘] ‘/—\-J‘]Ei‘_ﬂ_i &,1‘6']'0:1 7‘(17]§]_6]—}§]

HERAEE. AT 8] =HER o) AlshihdE Ry
SfElgel ofs LiPON A1 w2t S2elRict. 22 3 dry room Hol A 2}
& st} Farde] Hh ARE AZEST LULIPONV,0s e AAS A weleh AF 2eg WA =
WA RS B A 7 pAlem®] AR DS 3.6-2.7 Vol AN 1 943 71 EAS Yehhioh
LVLiPON/V,0; B AR 2 ZAAE % AAeH o= jnsim T3 o8] A|=ke vl Ax)7} 22} od=x]|glo

29 & 7HsdE B FUT

1 5%

S

(o]
H
4

M

=13 R
h -
i X M
Exo o
=

E‘

o I [y o

54

°

Abstract : All solid-state thin film micro-batteries consisting of lithium metal anode, an amorphous LiPON electrolyte
and cathode of vanadium oxide have been fabricated and characterized, which were fabricated with cell structure
of LVLiPON/V,0s/Pt. The effect of various oxygen partial pressure on the electrochemical properties of vanadium
oxide thin films formed by d.c. reactive sputtering deposition were investigated. The vanadium oxide thin film with
deposition condition of 20% O»/Ar ratio showed good cycling behavior. In in-situ process, the LiPON electrolyte
was deposited on the V,0s films without breaking vacuum by r.f. magnetron sputtering at room temperature. After
deposition of the amorphous LiPON, the Li metal films were grown by a thermal evaporator in a dry room. The
charge-discharge cycle measurements as a function of current density and voltage variation revealed that the Li/
LiPON/V,0; thin film had excellent rechargeable property when current density was 7 pA/em® and cut-off voltage
was between 3.6 and 2.7 V. In practical experiment, a stopwatch ran on this LVLIPON/VOs thin film micro-battery.
This result means that thin film micro-battery fabricated by in-situ process is a promising for power source for elec-

tronic devices.
Key words : All solid-state, Thin film micro-battery, Vanadium oxide, in-situ, LIPON(lithium phosphorus oxynitride)
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Fig. 1. FT-IR patterns of vanadium oxide thin films with various
oxygen partial pressures.
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Fig. 2. XRD i)attens of vanadium oxide thin films with various
oxygen partial pressures.

Fig. 3. SEM surface images of vanadium oxide thin films with
various oxygen partial pressures (a) O,/Ar ratio : 10% (b) Oy/Ar
ratio : 20% (c) O /Ar ratio : 30% (d) O,/Ar ratio : 40%.
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Fig. 4. Discharge capacities of vanadium oxide thin films with
various oxygen partial pressures.
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Fig. 5. SEM cross-section images of Li/LiPON/V,0js thin film micro-i

battery (a) LIPON/V,04/Pt (b) Li/LiPON/V,04/Pt.
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Fig. 6. Discharge curves of Li/LiPON/V,0s thin film micro-battery.
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Fig. 7. Discharge capacities of Li/LiPON/V,0;s thin film micro-
battery.
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Fig. 9. SEM cross-section images of Li/LiPON/V,05 thin film micro-
battery after 500th charge-discharge (a) LiPON/V,04/Pt (b) Li/
LiPON/V,04/Pt.

Fig. 10. Stopwatch driving test of Li/LiPON/V,05 thin film micro-
battery.
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