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ABSTRACT

LiNbO; single crystals were grown using the Czochralski Method at various pulling speeds. Macro-
scopic defects such as cracks, bubbles and cellular structures were observed in some crystals. Cracks
and bubbles observed in the crystals depended on the pulling speed and cooling rate. LiNbOj; crystals of
about 15mm diameter could be grown properly at 6 ~7mm/h pulling speed and 20°C /h cooling rate. In
order to investigate dielectric properties and optical properties for device application, these properties

were measured for the sample cut along a axis and c axis at different temperatures.
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Fig 1. A sketch of the Czochralski Method’s

equipment.
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Fig.2. Preparation of LiNbO; specimen.
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Fig.3. A schematic show of dielectric properties

measurement system.
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(¢) pulling rate 7 mm/h

(a) pulling rate 2mm/h

(b) pulling rate 6 mm/h

(e) pulling rate 10~12mm/h

Fig.4. Effect of melt temperature and pulling
speed on crystal shape,; melt tempera-

ture for a and b was kept lower by 1T
than c¢,d and e.
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(a) pulling speed (b) pulling speed (c) pulling speed

2mm/h 7mm/h 10~12mm/h

Fig.5. The solidification interface of growing crystal.

(a) (X800) pulling rate 2mm/h {c¢) (X800) pulling rate 8 ~12mm/h

(b) (X1200) pulling rate 8~12mm/h (d) (X400) pulling rate 7mm/h

Fig.6. Defects and ferroelectric domain of LiNbQO;
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¢ . surface stress

E ! elastic modulus

a : linear expasion coeffcient
# . Poisson’s ratio

& : cooling rate

r . cylinder radius

k : thermal conductivity

o : density

Cp : heat capacity
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Fig.7. Variation of LiNbO5’s dielectric constant

and loss factor with frequency.
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Fig.8. Electro—Mechanical coupling constant

measurement of LiNbOs.
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K : Electro —Mechanical coupling constant
f. : resonance frequency

f. . antiresonance frequency
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Fig.9. Dielectric constant variation of LiNbQO;

with temperature at 100 kHz.
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