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Growth and structural properties of ZnO co-doped Er : LiNbO3 thin films
by liquid phase epitaxy method
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Abstract ZnO co-doped Er:LiNbO3 single crystal thin films have been grown on LiNbO3 (001) substrate by liquid phase
epitaxy (LPE) method. The melts of ZnO co-doped Er:LiNbO3 was fixed Er2O3 concentration (1 mol%) and different ZnO
concentrations 3 and 5 mol%. The crystallinity of ZnO co-doped Er : LiNbO3 films became better than the LiNbO3

substrate. At ZnO 5 mol% concentration, the surface of ZnO co-doped Er : LiNbO3 film is affected by compressive stres
along both the perpendicular and the parallel direction. Also the surface of ZnO 3 mol% co-doped Er:LiNbO3 film is
smoother than the original LiNbO3 substrate surface.
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� � Liquid phase epitaxy(LPE)�� ���� ZnO co-doped Er : LiNbO3 ��	 
�� LiNbO3 (001) �
 �� ��
���. ZnO co-doped Er : LiNbO3 
� ��� �� ��� ��� Er2O3 ��� 1 mol%  !	�"! ZnO ��� 3, 5
mol%  #$�%�. ZnO co-doped Er : LiNbO3 
�� �	�� LiNbO3 �
&� ' ()�%�. ZnO 5 mol% ��* +
( 
�� ,-�. )/* 012 34* 015  67 89:;� <��! =>�. ?* ZnO 3 mol% ��@ Er :
LiNbO3 
�� ,-� AB� LiNbO3 �
&� ' 3C�%�.
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�H2� ��� 89 �� 8�� Z� "��A[10-
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Fig. 1. Schematic diagram of LPE furnace.

Fig. 2. Cross-section of ZnO 3 mol% co-doped Er : LiNbO3

film on (001) LiNbO3 substrate.

Table 1
The FWHM, normal and parallel mismatch of the epitaxial film
according to co-doping concentration

Doping concentration Er 1 mol%,
Zn 3 mol%

Er 1 mol%,
Zn 5 mol%

FWHM (arc sec) 42.84 41.76
Normal mismatch (∆a/a)

�
 (D 10−4) −0.866 5.193

Parallel mismatch (∆a/a)� (D 10−4) −1.359 6.019
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�� �ï� ��? Ñ1� ��@( Z. ÆH*]�

q+�3 4â� ã � 45. Â©� ZnO 5 mol% ��
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LPEz� �+�� 3�,) ZnO co-doped Er : LiNbO3
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Table 2
The lattice constant along the a-axis and the c-axis of the epitaxial films, versus doping concentration

Doping concentration Original substrate Er 3 mol% Er 1 mol%, Zn 3 mol% Er 1 mol%, Zn 5 m

a-lattice constant (Å) 5.1504 5.1494 5.1497 5.1535
c-lattice constant (Å) 13.8636 13.8588 13.8624 13.8708

Fig. 3. AFM images showing the surface morphologies of t
epitaxial films : (a) ZnO 3 mol% co-doped Er : LiNbO3 (rms
roughness value : 3.02 Å), (b) ZnO 5 mol% co-doped E

LiNbO3 (rms roughness value : 14.3 Å).
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