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ABSTRACT

LiTa(; single crystals were grown without cracking using Pt-Rh crucible and Ir crucible. The starting compo-
sition to gel the mell of congruent melting composition, which has been dependent upon the experimental
procedure, was taken after fixing ihe tolal growing process by the result of preliminary experments. The
Rh contamunation {rom the Pt-Rh crucible was to be neglected if the crystal had heen grown under inert
atmosphere, which resulted in the crystal color being slightly yellow. This color was decolored after 24 hour's
annealng at 1200C under air atmosphere. The optimum rondilions for the <rysial growmng and the diameter
contral were so dependent upon the crucible matenal in spile of using the crucihle of the same size, The
liquid-solid mterface of LiTaOs crystal of 17 diameter has been flat if the votation speed was 45rpm.
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Fig. 1. Experimenial procedure lo grow LiTaQ; single

crystal.
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Fig. 4. XRD patterns of LiTaO; (a) of single crystal
(b) of powder calcined at 1000T, 5hr.
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Fig. 2. Composition varialion cue to the calcination te-

mperature, | . . ) .
Table 1. Growth Conditions tor the Growing of LiTa(,
Crystals
690 | Preliminary Main
.q | Experiment | Experiment
680 ¢ // Li/Ta {molar ratio) I 48-51 486514
&70 L / Growth Speed (mm/h) 6 [}
pd Rotation Speed (rpm) 25 25-55
2 660 | s Hall Cone Angle 25° 30°
650 //"/ Cryvstal Diameter (mm) 20 25
// Crucible Pt-Rh10% Pt-Rh20%, Ir
840 F _// Crucible Diameter (mm) 45 50
e Atmosphere Ar in Steady Ar, Air,
830 e Chamber N: Flow
48 48.5 49 49.5

Li,Q molc%

Fig. 3. T, variation due to the Li content.
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Fig. 6. Variation of dielectric constant and loss showing the curie temperature.
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Fig. 7. Unannealed LiTaO; crystals grown from Pt-Rh
crucible under the atmosphere of (a) Steady
Ar () (©) N; flow (d) Aw.
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Table 2. Color of Crystals Grown [rom Pt-Rh Crucible Under Various Atmosphere Before and Afier Annea-

ling
LTALZ LTN17 LTN18 LTR1%
Atmosphere Steady Ar N, [lowing N, flowing Air
Color Yellow Yellow Yellow Brown
Alter Annealing Decolor Decelor Decolor No Change
Rh Conceniration — - >100 ppm

Fig. 8. Crystals grown from the Ir crucible (a} under
the same condition as that using Pt-Rh crucible
(b) under the different condition showing good
diameter conlrol.
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Fig. 9. Annealed LiTaQy crystals grown from Pt-Rh
cracible under atmosphere of (a) Steady Ar (b)
{c) N; flow (d) Air.
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Fig. 10. Decoloratlon ot LllaOJ crystal grown from Pt-
Rh crucible after annealing in 1200C, 24 br
(arrowed one is LiTaQ, wafer fragment wilh
Rh contamination which has been imported
and annealed under the same condition).
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