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Influence of Substrate Temperature of KLN Thin Film Deposited

on Amorphous Substrate
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Abstract

The influences of substrate temperature were studied when fabricating KLN thin film on amorphous
substrate using an rf-magnetron sputtering method. Investigating the vaporization temperature of the
each element, the excess ratio of target and the optimum deposition conditions were effectively selected
when thin filmizing a material which have elements with large difference of vaporization temperature. In
order to compensate K and Li which have lower vaporization temperatures than Nb, KLN target of
composition excess with K of 60 % and Li of 30 % was used. KLN thin film fabricated on Comning
1737 glass substrate had single KLN phase above 580 T of substrate temperature and crystallized to
c-axis direction. The optimum conditions were rf power of 100 W, process pressure of 150 mTorr, and

substrate temperature of 600 TC.

Key Words : rf-magnetron sputtering, tungsten-bronze, c-axis orientation, KLN(KsLi2NbsO1s),
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Table 1 Properties of Corning glass code 7059

and 1737
Code 7059  Code 1737
Softening point(C) 841 975
Annealing point(TC) 640 721
Strain point(T) 593 666
Density(gm/cc) 2.752 2.545
Young's
modulus(kg/mm?) 6890 7100
C.TEx107/C) 46.6 376
Barium Alkaline earth

Composition type . .
borosilicate  aluminosilicate

E 2 KLN gute] 298y 23
Table 2 Sputtering condition for KLN thin films

Deposition conditions
KaLisNbsO15 +
(K 60 mol, Li 30 mol%)

Parameter

Target composition

Target size 76 mm (37 )
Substre_lte to target 45 m
distance
Substrate Corning 1737
Input power 100 W
Substrate temperature 560~620 C
Gas pressure 150 mTorr
Sputtering gas ratio Ar : Oz = 60 : 40
Deposition time 120 min
Initial pressure < 1X107° Torr
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Fig. 2 XRD patterns of KLN thin films deposited
at a sputtering pressure of 150mTorr and
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Fig. 3 SEM photography of (001) textured KLN
films deposited at an rf power of 100 W,
sputtering  pressure of 150 mTorr.
Substrate temperature of (a) 560 C, (b)
580 C, (c) 600 C, (d) 620 TC.
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