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Absdtract: Lithium cobdt oxide thin film cathode, having thickness of 2.9 um with area of 4 cm?, was deposited
on platinum patterned alumina substrate by radio frequency magnetron sputtering. Li/Co molar ratio, which is an
important factor for battery performance, was measured as a function of argon working pressure and applied R.F.
power. Congtant current charge and discharge performances were characterized with high rate discharge and cycling
behavior. Using AC impedance andysis, internd resistance of the thin film battery was measured and simulated by
proposed equivalent circuit model.

Keywords: Lithium cobdt oxide, Thin film bettery, All-solid-state, Sputtering.

1M B ol gFation, dA syt AYE ke wp A

= HR 71l Alxrt Fed Ao dEA o, dF

A fHIAE S Ao el B wkeA] A]ie] Mgl o) v 8l S o wafer 7198 ARSE A9 WA g dA A4
gf olE 7o g Ay, Zukt vA Al sate] sl 52 HehiaL glom, EPAIE BradA] el A-9-ol= polyimide

A AAH ez ghls] 18=aL o, ofE Aoy #gk F
H3) 29| on-chipslt &2 on-board FENe] 277 FSUlE 7] Al
ZkskgiTh ofeh 7HE FAlol glojMe] EAIFES o]E A5
Ag Ao JPERE Lape] A7|7h Fopxl Ao Betehes 24
g, Zak geje] AX7F DashA B Zojuh, vhAxE A
=3 Asd 5 B T4 ZAGe vele g pAEn
2 94 B4, AP A, 9 54 H 38 3 SHeA
e s JERITE? LTS, webeAzE daE o] %,
Oak Ridge National Laboratory (ORNL)= t7]5 <H33hH
25749 w-gdo] gl= lithium phosphorous oxynitride
(Lipon)zte A Asid ubehs Alxste] 4ve BHebdA] 7

han B =1

TE-mail: scnam@nuricell.com

181

7\gke] TR EHRA At =L Juh0 vhA] 2z
Aol FEAERZE I dEFXE Z= lithium cobalt
oxide(LiCoO,)7t =& AH(~4V) 2 69 pAh/(cmP-um)e] o] &
A e AL g WRE olE), Bl Al FENH
2/ gge] vluA gollr] ujiEe] W A7AE o8] A
T7b F& = Qo whbR] = o) A 2l 9] §7o] &}
7] WEo] HA g-8olle B ARAE AU Jorg, o
837 EiMe A5 audst 2 S5 St
dEHolglal & ¢ 9o}, 7|E AdM e olyg BaEo]
oFsl Aot} wEhA, B AForMs vz o] g5

3 A=HA g FS5FA7F T7FE prototype HAIE Al
of, ole] gt A7|sed EAL wFsigon, o] B2
Al &bl el =Jstaat g

= D 2
1o

2
o



182 J. Korean Electrochem. Soc., Vol. 8, No. 4, 2005

2. M8

a
>
ol
ke
o
=
T
e

F7 05mme] GFnUE 7[Ho R ARt Ti 30(nm)/
TiO, 25(nm)/Pt 250(nm)/LiCo0, 2.9um)e] +%= zte t=
ke 27] ZFE 5X10°Torr ©]3t& w7l §, o=

T2 AFHAA Poabe] [ e 98 St
Ex F Tio] e wAE7] f8 TioZEE AY akith
2x2em? AF=A7|E Zh= LiCoO, dHe 27 491%] 9]
LiCoO, EPlE AH&ste] RE Rl EE AWEPoR F3st
Aok &3, 713549 AglE 13cm, RE powers 300 WE ¢
7Vaton] #dg veks A7) 918t FE7IEE S HAIFTH
=2 A, FALEL 10mTorr2 FA8kL FAR7IARA L5431
o235 ARSI LiCoO, Mete] ZAsHE S8l o= 7f
2 29171 slellA wEEAE slen, 4-tH 65°C/imins
2 3l 700°Co|lA 1027 FA & W7 S

a1 ¥ A= LiCoO,/LiIPON/LI 7322 Pt AFHZA
Aol £ o2 FAETE AN AS LisPO, EFLE N,
A7MRE ARESte] oA RE 2HEYAAL, &2 Li
&8 1 2 7 sialth AAAAE fal LEAES T
g ZH3l] 715 A7 Feeles dHe
, RAEE Fg 1o YeRfAT LiCoO, vElke]
Li/Co &/J¥]+= Inductively Coupled Plasma-Atomic Emission
Spectrophotometer (ICP-AES, 138 Ultrace) & ©] 83521,
LiCoO, v % #Ax]e] w2 Feld Emission Scanning
Electron Microscopy (FE-SEM, Hitachi S-4200)& Al8-3}51T.
AR 2] A7|skeHE B4 3.0~4.2V (vs. Li/Li*)y77helA AA
F =4 A (WBCS 300002 AMS 319191, Electro-
chemical Impedance Spectroscopy (EIS, IM6ex)oll £Js] =]
of Y7 AFHES SHAh oW, SHE T JA2
1MHz~0.05Hz St}

3 & H ¥

13

whabRR o] glo] &Rl ofFutuke] AlZxe X &
ARske 7P & AT sE & ¢ 9o, uhake]
shefEn|ol GAElE 53 A3 7|Ee] M 5
4 At LiCoO,el 735 ZHElF e oJgh ulepsaia] ¥4
29| TR, 24 4H5 IA e AyATl oI F
gk vl QUoh® 2EEA] GSAEEE 7RI FAl] o]
23 glstfEnld 248 T H8l & o= vt
AREAl 8k Wsl B Q7 RE Al mE LilCo
£ ¥E 27 Fig. 29t (b)oll WeERAIgith LilCo> 191 3%-
1= S22 Fe] vidfo] G vl RIS Wl oz}, dX
2] A] LiCoO, P4 o]e]e] Al 2ol Wd 7Fsido] 5%
SlEE A SHAE oA Atk Fg. 2@00A2
7ro] ZAYHo] Z71ste whEt Li/Co & W7 7H4A3Se] 10
mTorre] FAAdE A Li/Co=1o] =FTE & + Uded), o=
Y] T7HErs BFdAe) o] 7pE 94 T4 vt
2 GRS} FE A AREAL 71RO 2RE resputteringd &+
Bo] o BER gF9 2Ao] Zadke Ao AlsH o
o Z2HEE 9 dxjg] AL Az ghEka e 2dWEE A
o] VA ettt 394E 10 mTorrellA] whete] SE=E
Z7MA7171 {8l d7Ksk RE A¥#3S S7HA12 4$ol= Fg.

=

fo -
o g
pi

o N o qf

[>

2

—» Protective coaling

» Anode

» Electrolyte

» Cathode
» Current collector

—® Alumina substrate

Fig. 1. Schematic diagram of the thin film battery using alumina
substrate.
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Fig. 2. Li/Co molar ratio of the sputter deposited LiCoO, thin films
as a function of (a) Ar working pressures and (b) applied R.F.
power.
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Fig. 3. Scanning dectron microscope images of the (a) as-deposited
and (b) rapid thermal annealed LiCoO; thin film surface.
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Fig. 4. (a) Cell voltage as a function of x in LiCoO, for thefirst and
second char ge/discharge. (b) The derivative dQ/dV as a function of
cell voltage for thefirst and second char ge/dischar ge.
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Fig. 5. Cross sectional SEM images of the LiCoO,/Lipon/Li thin
film battery using alumina substrate ((a) before charge and (b)
after charge).
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Fig. 6. AC impedance analysis of the LiCoO2/Lipon/Li thin film
battery using alumina substrate (OCV 4.02V).
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Fig. 7. High rate discharge profiles of the LiCoO,/Lipon/Li thin
film battery using alumina substrate.
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Fig. 8. Cycling performance of the LiCoO./Lipon/Li thin film
battery using alumina substrate.
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