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Abstract A continuous growth method (Orr’'s method) were developed to grow LiNbO,
single crystals. The optimum growth condition established are z;s follows; When the con-
trolled temperature of a platinum crucible were 1190°C~1210°C, the pulling rate was 2
mm/hr, the feeding rate was 1.5~2.5 g/hr, and the rotation speed was 20 rpm. The phase
and growth orientation of the grown LiNbO; crystals were characterized by a X-ray dif-
fraction method. The overflowing phenomena, which induced cracking into the grown crys-

tal during the process, was effectively suppressed by the control of the growth parameter.
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Fig. 1. A schematic diagram of the crystal
growth system by Orr’s method.
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Fig. 2. A blockdiagram of growth process
for LiNbOQ; single crystals by Orr’s method.
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Fig. 3. X-ray diffraction peaks of the as-
grown LiNbO; crystal.

Fig. 4. Laue back X-ray reflection pat-
terns of as-grown LiNbQO; crystal, show-

ing the c-axis orientation.
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Fig. 6. The grown striation of as-grown

LiNbQO; single crystal.
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Table 1

The growth parameters of Orr’s method
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Specimen Growth Temp. Feeding rate
No. () (g/hr)

Pulhing rate
(mm/hr)

Rotation Remarks
(rpm)

LN-1 1170 1~5 4.3

LN-2 1175 1~5 3.1

LN-3 1190 1.5~2.5 2

LN-4 1210

19 » Over flow
« Without diameter control
- Cracking

« Dark brown

20 + Over flow
« Without diameter control
- Cracking
- Dark brown

20 « Diameter control
« Minor cracking
«» Dark brown

14 « Over flow
+» Diameter control
» Brown

« Cracking
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Fig. 7. As-grown LiNbO; crystals by Orr’s

method at the different control tempera-

tures ; (a) 1170°C, (b) 1175°C, (¢) 1190°C
and (d) 1210C.
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Table 2
The controlling procedure for the crystal growth by Orr’s method
Step Case
Control temperature Feeding Pulling Rotation
C) (g/hr) (mm/hr) (rpm)
Semage 1100 X X 20
Tailing 1190 X 2 20
Body growing 1192 1.5~25 2 20
Shouldering 1192 1~2 2 20
Neeking 1190 0 2 20
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Table 3
The relationship between the pulling rate
(Vp) and the feeding rate (Vg)

Condition Result Application

Ve > Vi Lack of melts Necking, tailing

Decrease in
diameter

Ve = Vi Normal

Vp € Vi Increase in
diameter

Body growing
Shouldering
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