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Hyun Ki Kim, Dahl Huwey Kwon, Seon Woo Lee*, Kwang Bo Shim and Keun Ho Auh

Department of Ceramic Engineering, Hanyang University, Seoul 133-701, Korea
*Graduate School of Adv. Mater. & Chem. Eng., Hanyang University, Seoul 133-701, Korea

(Received April 30, 1999)

2 % Czochralskido2 817 2818824 (48.6 mol% Li,0)¢) undoped ¥ MgO-doped LiNbO, ©584 uje] o

2723¢ FARE W FAEIAAANZE 0]83

WSl AYUET PO AYPYS RS H1 294
APUwE o] 27k 3] WFH Fue wgskn, 5

sl

AU Dopant A7H R 438 19l (@l whe Hoipzol
Hrzizie) HUUAE T A go o) e
9 gl R Ago] VAR AYTEE WL LS

Abstract Micro-defects in the undoped and MgO-doped LiNbO, single crystals, which were grown from a congruent
melting composition (48.6 mol% LiO) by the CZ (Czochralski) method, were analyzed using microscopic techniques
such as optical microscopy (OM), scanning electron microscopy (SEM) and transmission electron microscopy (TEM).
Effects of the dopant and g value (the fraction solidified) on the domain structure and micro-defect were investigated
to build a co-relationship with a growth condition of crystal. It was observed that the micro-defect concentrated near
the domain wall is caused by high stress. Especially, the micro-defect was observed to be biased toward a certain side
of the domain wall.
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Table 1
Experimental condition of LINbO; crystal
Congruent melting composition ~ 48.6 mol% Li,O
Dopant 5 mol% MgO
Growth direction c-axis
Pulling rate 2 mm/h
Growth rate 3 mm/h
Rotation rate 20 rpm
Charging weight 400 g
Pt crucible dimension $60x60 mm
Atmosphere air
LiNDbO; crystal dimension $35~40x60~80 mm
Table 2
Properties of LiNbO; crystals grown by CZ
LiNbO; single crystal Undoped MgO Doped
Lattice a(d) 5.1492 5.1513
Parameters Ao (%) - 0.0408
c(A) 13.8046 13.8057
ACy - 0.008
c/a 2.6809 2.6800
Te (°C) 1150 1220
Refractive  Wave length 632.8 1541 632.8 1541
index (nm)
Ave. 2304 2.231 2.287 2.222
Max. 2306 2.234 2.295 2227
Min. 2.285 2.228 2.282 2218
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Fig. 1. Domain structure of MgO deped LiNbG;.

Fig. 2. TEM image of microdomains trapped by defects.
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Fig. 3. TEM image of dislocations concentrated near Fig. 5. Optical images of domain structure in the MgO
microdomains in the MgO doped LiNbOs. doped LiNbO;: (a) edge (x100) and (b) center (x50).
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Fig. 7. Domain structure of the tail in the MgO doped
LiNbO..
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