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ABSTRACT

In order to grow a 127.86°Y rotated LiNbO; single cryslal with good charateristics of surface acoustic wave
(SAW) up to 80 mm in diameter, the temperature gradient of furnace. the growih rate and the rotation rate
of crystal were changed. We could grow a crystal which had few macro defects at the conditions of temperature
gradient as 30~60C/cm, growth rate as 5 mm/hr and rotation rate as 8 rpm. The experimental ranges of
the growth conditions are as follows. Temperature gradient was varied from 20 to 200C/cm, growth rate as
5~7 mm/hr and cryslal rotation rate as 6--12 rpm.
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Table 1. Impurity Concentration of Raw Materials
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Material
Element

LizCOy
NbyOs

Al|Ca|Cul|Fe|Mg Mn(Na| K | Si

TF FOVER
DA CONVERT

Fig, 3. Schematic diagram of Czochralski puller.
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Fig. 4. Procedure of single crystal growth.
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Table 2. Growth Conditions of LiNbO; Single Crys-

tal
Crystal Growing axis ‘normal to {014)
Diameter 80 mm
Length

150 mm )
5 mm/he~7 mm/hr

6--12 RPFM
Temperature gradient 2007 /em~20TC/cm
Crucible Pt

Crystal growth | Growth rate
Crystal rotation

parameter

130 mm in delameler
[130mm in heght |
20mm in lhickness
—Ny=2601/hr
—Q0z=1701/hr

Atmosphere Na:Qp=6:4

Table 3. Results of Crystal Grwoth Depend on Tem-
perature Gradient

Temperature gradient Results
20T fem Crack m growmg pIrocess
30C/cm Crack in grewing process
407C/cm Crack free (uniform shape)
}\ 20¢/em Crack free (nomuiform shape)

CZye Hdatzz e oted Az LiNbD, g2
R He) B owgde w4, "Aste §of TEEs
1:]»,

3. s o E

31 2| 2o ofE oHEdE ME
Table 3o ZA 2] gl4EE 5 5 mm/hrd o, 224
=75 20C/cm-200T/om= W a7 A2
AA4% Aas el ¢ 2RE 29 2x
w7l B0C/em o) 4He] ZACA AR FAA A=
o] TAEY R, o 80C/em olale] 2HMd=
Fdol gle AAeT AG=ElgLs #AHgd 2
By =) 2mFefrl 200/em ol shw stulgl 2%
A8 HAdabe Agdge] AAe] wdsA] o
A gael v|Ege] TGS ATyl G
7

Flﬁ - rbi

) 2=l 2 A% 2Ael Fdel A7le
FEA 2ol wAY G oo

LleO;

5
ot
>
ni,
olo F

1
e
ol
att
“’io ru[c

. asieh apehd
w2ilr] 95ke] Figbsh g 9A
me)ate} walgh mohd A

FAone SFFH



ol 4a - gayat

NN

\\

| ]
U //%

Fig. 5. Schematic illustration of heat flow in the Czo-
chralski process.
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Fig. 7. Crystals grown with various growth rate.

Table 4. Effect of Growth Rate on Cyrstal Growth

Growlh rate Result l‘ Remark
5 mm/hr Crack iree Less subgrain boundary
6 mm/hr Crack free Much subgrain boundary

Tmm/ir | Crack m growing -
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