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Structural properties of Zn : LINbO,;/Mg : LiNbO; single crystal thin films
grown by LPE method
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Abstract The 5mol% ZnO doped LiNbO; film and the 2 mol% MgO doped LiNbO, film were grown on the LiNbO,
(001) substrate by liquid phase epitaxy (LPE) method with Li,CO;-V,0O5 flux system. The crytsallinity and the lattice
mismatch between Zn : LiNbO; film and Mg : LiNbO; film were analyzed by x-ray rocking curve (XRC). In addition, the
ZnO and MgO distribution in the cross-section of the multilayer thin films was observed using electron probe micro
analyzer (EPMA).
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Table 1
Growth conditions of Zn : LINbO,/Mg : LiNbO, multilayer single
crystals

Starting material Li,CO;, Nb,Os, V,0s5, ZnO (50 : 10 : 40 : 5)
Li,CO;, Nb,Os, V,05, MgO (50 : 10 : 40 : 2)
Melt composition

LiNbO; : LiVO; : 20 mol% LiNbO; : 80 mol% LiVO; :

ZnO 5 mol% ZnO

LiNbO, : LiVO;: 20 mol% LiNbO; : 80 mol% LiVO; :
MgO 2 mol% MgO

Crucible Pt (65050 hx0.5 t)

Growth rotation 15~20 rpm

Growth rate 1~1.2 ym/min

Growth temperature 860~870°C
Substrate 10x10x1 mm’, Z-cut LiNbO,
Atmorsphere Air

Z(FWHM, full width at half maximum)®-& %73}
t}. &3k Zn:LiNbO,/Mg: LiNbO, TFZ wBbzte] ohd
Well Zn# Mgo] F% B¥Z EPMAE #3130
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Fig. 1. The cross-section of as grown Zn : LiNbOy/Mg : LiNbO,
epitaxial layers on LiNbO; substrate.

Table 2
The FWHM of the epitaxial films according to doping con-
centration

Doping . Substrate Undoped Mg : LiNbO; Zn : LiNbO;
concentration
FWHM (arcsec) 66.44 42.84 57.6 72
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Fig. 2. The XRC of the Zn : LINbO; film on Mg : LiNbO; film.
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Fig. 3. The ZnO and MgO distributions in the cross-section of
Zn : LiNbO,/Mg : LiNDO; films on LiNbO; substrate.

Table 3
The ZnO concentration in Zn : LINbO; film
Number 1 2 3 4

ZnO concentration (wt%) 2.063  2.035 2.068 2.213
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