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Abstract

This research is aimed at developing (110) preferred TiS, cathodez films and glass typed solid electro-
lytes which have high icnic migrations and low electron conductivities for thin secondary solid batteries.
To obtain preferred oriented TiS; thin films on a substrate by CVD method using TiCl, and H,S gases
three factors of heating temperature, inner pressure of furnace and TiCli/H:S gas mole fraction were ex-
amined systematically. To obtain solid films of Li0O-Bx0;-5i0. electrolytes by r.f. sputtering for thin proto-
type batteries of Li/Li0O-B0:Si(:/TiS,, sputtering conditions were'. examined. TiS; cathode filrns showed
columnar structure, namely ¢ axis oriented paraliely. At low pressure of reaction chamber and low heating
temperature, surface of smooth TiS; films could be obiained. lonic conductivity of Li0O-B.0:-Si0 films
manufactured by r.f. magnetron sputtering were 3x 1072 'em ™' and electron conductiviiies were 107Vg1

m~'. Open cell voitage of thin lithium batteries were 2.32V with a designed prototype cell.
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Fig. 2 A Schematic diagram of cell configuration
(a) Cell design (v) Picture of Lithium thin film
battery prototype cell
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Fig. 3 SEM micrograph for the fractured surface
of TiS, film :
(@) H:S; 2.0ml / min, TiCl; ; 0.5ml / min,
Temp. ; 500°C. Time ; Thr
byH:2S; 2.0mi / min, TiCly ; 0.5ml / min,
Temp. ; B00C, Time ; thr
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Fig. & Micrographs of TiS; films obtained at various TiCi/H.S flow ratios with Tixed heating
temperature



weh AR o) #E BT 219

Fig. 6 SEM micrographs for the surface of TiS; fims .
(@)H.S;20ml/ min, TiCls; ¢Bml / min, Temp. ; 850°C, Time ; 1hr
{(byH ;S ; 2.0ml / min, TICl,; 0.6ml / min, Temp, ; 650C, Time : Thr
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Fig. 7 Micrographs of TiS; films cbtained at various temperature with fixed gas flow rate
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