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Abstract: The preparation technics of periodically poled LiNbO3 crystal (PPLN) was studied and the

effects of external field characteristics including magnitude, duration of voltage pulse on periodic poling

process were investigated. Improving magnitude of pulse could accelerate the poling process. After a

detailed study of all technological steps, a resolution to overvcoming fringe breakdown is proposed, i.e.

appropriate electrode figure and optimum waveform must be selected. By using the technics proposed,

ratio of finished product reaches 90%. To eliminate the negative effects of reverse domain side expansion,

a thin insulator layer is coated on the samples and the electrode width is optimized. By this method,

high-quality periodically poled LiNbO3, which meets the expected occupation ratio perfectly, is prepared

successfully.
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Fig. 1 Schematic of applying electric field for PPLN
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3 /B�Æ�3&
3.1 �u-��(x#��T,���I<'m>5�F;�_ÆUd��Y1}mWQ��D�[�{N7�iqm>� (1) KÆÆUd�' 30ms,�t.F;�+.' 24.3_
25.1kV/mm�ÆU'3P[Æ (2) KÆF;�' 24.3kV/mm, �t.ÆUd�+.' 30 _
50ms �ÆU'3P[�iq���t.' z <G LiNbO3 7��
we=125µm. �x{t.+iqWQRg6~ d33�+m�1�iq~CqMM���� 2.�� 2 UD��=�ÆUP[�F;��p���}mf���0nÆUd�wJ{Y1}mf��oH�
3.2 T,��w}����v�I<A�F���7�5�RiY1X(J�}mWQ��B��'m>={/��M�{5�Y1Ri�X(J (Y1}d�+.' we=250 �
125�65µm), ��BRi�X(J+Y1}mWQRg6~ d33 �+m�qMM� 3. iq<��ÆU'3F;' 24.3kV/mm, ÆUd�' 30ms.�� 3 U���bY1X(JRi�I�!M"^}m�[�f��;�X� we=250 � 125 �
65µm,�[f�+.%' 2500�1500�1000ms. =q��+Y1}mWQR�"^Xv8+}(#M℄�2~x�(#H�M?XM6 (% 100∼2000� /mm), EfNb�,Æ�Lb�j4 [7]. Y1}d� we �I{��.A��z�}�(#H�?0{��+2	��5+��g7�"^X�M℄��A�0{����"^}mWQ�;a�
3.3 � LiNbO3 T,zPo�vR�{94��GE��� LiNbO37�� �F=k 21.0kV/mm,$22de F;��d+M�Y1}m LiNbO3�WQR�N`+H;F7�ub/�{Gq{�F��	�xq�=M.	�M��:W"6�iqm>��<+M�Y1}m LiNbO3 �WQR�hz~7�	���L�+Hub/��M.	kz 90% ~W�

(1) Y1}�9M�+B c ����}M



4 0 I�g��
���E�L� LiNbO3 X0W�D�k< 853

� 2 �E:� (a) ^T�*l (b) �X0|l��C
Fig. 2 Effects of electric field magnitude (a), dura-

tion of voltage pulse (b) on periodically poling
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Fig. 3 Effects of electrode width on periodically pol-
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Fig. 4 Schematic diagram of the periodic electrode
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Fig. 5 Polarization microscope photos of PPLN

(a) Reverse domain side expansion; (b) Domains meet the occupation
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