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Abstract

Effects of deposition parameter on the. jonic conductivity and structural change of the Lithium borosili-
cate solid electrolyte films, prepared by rf sputtering using 7Li;0~3B,0,~1Si0, single phase target and also a
mosaic target enriched with Li;0, were analyzed by measuring AC impedance and IR absorption spectra for
the films. The solid electrolyte film deposited from the single phase target exhibited very low ionic conductivi-
ty of 107" 'em™" at room temperature, a result of low Li* 1on content(7.52 at%) in the film. The Li* con-
ductivity for the films deposited from the mosaic target, however, significantly increased to 1077 'em™! due
to both an increased Li* content(14.75 at%) and a structural change of the films. The increased lonic conduc-
tivity of the film appesrs to be associated with an ecasiness of lonic mobility by structural change of glassy
film from a some close packed network structure to a open one. These siructural changes of film were found
to be closely related to the increase in the peak intensity at~960cm™! of IR absorption spectra for the glassy
films. With increasing either argon pressure from 3 to 21 mtorr or rf power from 2 to 3W/ci, the Li* conduc-
tivity for the films significantly increased to an order of 107% £"'em™ due to an increase in opemness of film
structure, as confirmed by both an increase in the IR absorption peak intensity at ~960cn™! and a resultant
reduction of activation energy for mobility of Li* ion.
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Sputter region

Target(7LL0-3B,0:-18i0,)

Li:0 pellets

Fig. 1. Schematic diagram of mosaic target.

Table 1, Sputtering Condition

1) TLi0-3B.0:-15i0, single
Target composi- phase target

tion 2) 7Li0-3B:04-18i0,+Li,0
| mosalc target

Slide glass for impedance and
thickness measurements

Substrate o i

silicon wafer for FT-IR, XPS

measurements

Temperature room ternperture
Target/subsirate
spacing 6.5cm
Base pressure 4x107% torr
Sputtering gas argon(99.999%)
(Gas flow rate 30~355CCM

RF power 2 W/cn, 3W /el
Sputtering —_
préssure 3~21 mtorr
Presputtering oo
tlmep 30 minute
Depositicn time 2~8 hour
rDeposition rate l 15~50 A /min
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Flg. 2. Schematic diagram of thin fim cell for
impedance measurments.
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Fig. 3. Typical impedance spectrum of iithium

borasilicate film deposited by sputtering

using mosaic target.
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Fig. 4, Equivalent circuit of lithiurn borosilicate
glasses.
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Table 2. Chemical composition of iithium boro-
silicate fiim deposited by sputtering
using single phase and mosaic target

i ———— | L | B s

Single Target composition(ai%) | 35.30! 15.39 2.56_
Phase |Film composition({at%) 7.52110.78| 13.57
Target |spyttering vield 0.21| 0.70| E.33
Target composition{(at%) | 38.88! 13.50! 2.32
114.75]13.54] 9.17

Mosaic

; T 0
Targel Film compesition(at%)

| Sputtering yield | 0.38] 0.97] 3.95
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Fig, 6. Schematic drawing on a cross-section
of 7Li,0-3B,0,-1Si0, single phase target
and new material formed on the target
during sputtering deposition.
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Fig. 7. IR absorption spectra of lithium borosili-
cate film deposited by sputtering using
single phase target and mosaic target,
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Fig. 10. Arrhenius plots of lithium borosiicate
films deposited by sputtering using the
mosaic target at varicus argon pressure,
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Fig. 11. Effects of argon pressure on the IR
absorption spectra of lithium borosili-
cate film deposited by sputtering using
mosaic target.
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