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Currently, commercial lithium batteries are mainly made of organic
or polymer electrolytes. With the widespread use of lithium ion batteries,
the problem of heat and explosion caused by improper use of batteries has
also increased. In addition, considering the miniaturization, flexibility and
high energy density, it is necessary to develop a flexible all-solid-state
lithium battery.

At present, there are mainly two kinds of solid electrolyte materials:
(1) Inorganic ceramic solid electrolyte membrane and (2) Polymer solid
electrolyte membrane. In order for flexibility the material of the inorganic
ceramic solid electrolyte must be made into a thin film. The LiPON film
that is currently successful,but it has the problem that the lithium ion
conductivity is only 1x10° S/cm; the polymer solid electrolyte film.
Although the material has a good lithium ion conductivity, but the polymer
has the potential flammable explosion problem.

In this study, LiSnOS inorganic ceramic system was used as solid-
state thin-film electrolyte to fabricate all-solid-state thin-film lithium
battery. LiSnOS is a derivative of a new type of sulfide superionic
conductor. It is a new kind of lithium ion conductive material that mainly
combines the high lithium ion conductivity of lithium sulfide and the
atmosphere stability of lithium oxide. Our experiments involved powder
technology, hot-press technology and RF magnetron sputtering

technology. In this experiment, the production of precursor was made with



different Li contents. LiSnOS with a Li : Sn ratio of 2:1 had high lithium

ion conductivity of 1.92x10* S/cm and environmental stability after it
was sintered at 550°C. The LiSnOS thin film made by sputtering with the
fired 2:1 powder had shown the ionic conductivity of 6.27x10° S/cm,
which is higher than that of traditional LiPON thin film solid electrolyte.
In addition, the ionic conductivity of LiSnOS inorganic ceramic system
was found to have the lithium ion conductivity proportional to the S

content, which can be used for the further property improvements.
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x=2.2 1125 1538 11.06x10° 0.1 0.257  1.13x10*
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AT EY A BRI A e AR X 60 W iR TR
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FRERAPET T BEIEER > FlEALS T MILRT TP £ 5
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{7 EBISRIE » B % 4B 37> AFFT Y g0 2 Pl 2w
RERHTIEEARE T8 B 2.6 nEa g TEB > 4 497
HREFF AL TEFLT e % o538 3 % » 885 Ak
RRRF AR o o T7 XN FRLF 50 3 R ERS 4 33
# I LiSnOS ¥ 41 § S 4FchE 4+ > H & 5 6.27x10°S/cm -

T E R F] > AT E 0 SEM-EDS A 7 H B S o i
4L Si At o 2 SEM LR A G 2 £ 5 & A& (B 3.8) » K4
# + %4 > LiSnOS £ % 24 > LiSnOS 300°C i f# i A ¢ W 5 T
o BRI R F kA e B R gt T S0 R e ke
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0T Liendc R4 T 3§ B 0 &A ¢ LiSnOS L A
T ET X R RTT A S SE Snhs BREH RS ET & o
M ES ‘b3 B4R &% LibSnOS ~ Li,SnOS-300°C i—g B —"ﬂz Sn (03 &
AR THAMHEAE SN FELESHE ) KA ASFES
EHERABTHERE S R EMFST R FRAT BT I R
o S ¥+ Bp X r”f”;?if%ﬁ?b# * oo M P EHV P ST
EREPTHERF FTF B REL BTt A7 TR
PRBEF A FIRTE R AgEFETF o
(a) R1 =16.06 Ohm
\ R2 =41.73 Ohm
_942x10 %cm  _ 6
. e = —41.73.(2x(0.6cm)2_6'27x10 S/cm
(b)  R1=12.440mm
— R2 =29.11 Ohm
‘ _ 483x10”Scm _ %
_n _—29.11!2X(0.6cm)2_4'6><10 S/cm
R2 = 18959 Ohm
_9.66x10"°cm  _ 8
- 18959!2X(0.66m)2_1'41X1O Slem
/{f“;.
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B 3.7 WAk LiwSd 3 £97/1 % 044§ s AT B chie 1
i 17(a)F B 4T LiSnOS &~ (b) ¥ F R4E A7 LiSnOS &

5~ (€) 300°C 4z #717 LioSnOS &% > i& {7 EIS fedus 479717 % %
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NTUST S 150kV  X20,000 1/#m WD 9.6mm NTUST S 150kV X20,000 1#m WD 104mm

NTUST S 15.0kv  X10,000 1#m WD 9.8mm NTUST SE 150kv X20,000 1#m WD 104mm

150KV X10000 T1/m  WD86mm NTUST SEl  150kv X10000 T¢m WD 90mm
B 3.8 114 F Li % 5pd 5 8 50 8 # crd04F § 5 W41 8 % chie
T (Q)F R 4T E LISnOS EH ~ (b) W R R4g 47 1F LiSnOS

%~ (€) 300°C # 4 #7117 LiSnOS E%- > H £ 5 2 £ 5 SEM M
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% 3.3 7 I @47 #7{F LiSnOS &) £ #7¢F EIS #ic e

Thin film R1 R2 Thickness Area K
type Ohm Ohm cm cm? S/cm
LiSnOS 16.06 41.73 9.42%x107 0.36 6.27x10°
L1,SnOS 12.44 29.11 4.83%x107 0.36 4.6x10°
Li,SnOS- s 3
300°C -5.772 18959 9.66x10 0.36 1.41x10
% 3.4 7 @42 %71® LiSnOS & %2 EDS = 4 % =
Sn 0] S
Thin film type
(at.%) (at.%) (at.%)
LiSnOS 21.49 70.61 7.9
Li,SnOS 11.26 85.96 2.78
L1,SnOS-300°C 13.36 85.92 0.42
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