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Effects of the Czochralski growth parameters

on the growth of LINbO; crystals
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Abstract The macro defects of LiNbO; crystals grown by the Czochralski method were strongly influ-

enced by the single crystal growth parameters such as growth rate, thermal gradient and crystal rota-

tion rate. The optimum growth conditions of a LiNbOs single crystal with 1" in diameter were 70~100C

/cm temperature gradient, 5~10 mm/hr growth rate and 40 rpm crystal rotation rate. In these condi-

tions, we could grow crystals which had no cellular structure with easy diameter control, and any crack

was not formed after the crystal was cooled.
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Fig. 1. A schematic diagram of crystal growing

system.
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Fig. 2. Hot zone structure of cystal puller.
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Fig. 4. Temperature gradients of growing furnace
with various after —heaters.
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Photo 1. Macroscopic shapes of the crystals grown at different temperature gradients.
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Photo 2. Macroscopic shapes of the crystals grown at different growth rates. Refer Table 2 for the growth

conditions.
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Fig. 5. A relationship between temperature gradi-
ent and growth rate.
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Table 2. Macroscopic observation of the crystals grown at different growth conditions.

. temp. gradient/
pulling rate growth rate result remark
growth rate
stal has little
4 mm/hr 5 mm/hr 1.0°Chr/mm? crack free crystalha
stress
. tal has much
12 mm/hr 17.9 mm/hr 0.29°Chr/mm? crack formed crystal has mue
stress
severe crack unsuitable pulling
20 mm/hr 9.8 mm/hr 0.17Chr/mm? formed rate for crystal
L growth
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