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Numerical modeling for pressure uniformity improvement of a large area sputtering system by 
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12� 334� 5.� 672� 89:� ;!9<=>� 2 line 

parallel internal antenna#�?@��A�������+,�

B�drift diffusion approximation2�CD9:��E�9<F.
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)CD9:�����P�QOR#�CS%B�I

�T�5�UG, VW�S�B�XYZ�[G�����\]#�^_

%B�VT�5�UF. `��\]_�ab#�?@�4c��#�

AY�B�M,�5�UF. def, I�JK������ghD�

ijf#�klm����In#�o+,_��#A��abp#�

_q�o+,C�gh9V�rF. �s�)*��#�t+�OI�

uv(5�mm)��w9:�1000 �s��x����������

��#��s�+,�B�yz9V�{A�\]���|Q!#� 

}�!"#�012�CFD-ACEB�CD9:�334�67��9

<F.

2.  ������

  2.1 ����

  ~�;!��CD��67N��L�k���v��� 1800mm, 

MC� 800mm, ��� 250mm CG��j(���=v��R��

�F. ��P�I&'���k�ijf#�klN���y#�tu

���d��v�!_���UG, ��#�� /�1/4(.�SUS 

tubeB�CD9:���#���v� .���U/��?�0.5mm

#�hole2�8A��C���F. 5.�67��/�CB���%

9:�L�k=v�f���F. 

   ~�67���sheath/�G�9Z�[�=>�ICP/��,�&

�B�Q*9��C��#��I��&V�2��E9G�C��#

��&O#�� Z�tk¡m�IL¢_"£¡(quasi-neutrality 

equation)2�CD9:�&O�H�#���B��E9<F. ��

��#�&V&��/�� �
�����

�

� � ��
v����>�I��&V�

��#��Joule heatingN�
�
�
���� ����� �

�
C>�I��&V�N�

magnetic module����������[1]. 	
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����shield�������������������������

� ��!"�#$�%&��"'���
(�)*�+	,�-.�

/��*01�2+���3��45�#67�*�8	9��:�.

  2.2 ��	�
����

  d¤1��¥(�¦m�§C�334�67���,\�(�L�'�

¨OB�"H9©�LD��?@��� 10
6 W/m3

#�MN�&*�

ª5�H��0«��/�MN�o+,�B�¥CG�U/¬�C/�

��®Qk�I��JK�����B�5.�67%�9/�¬�

/�\¯��&*�ª5��M2�¦=v�°l�/�Z«N�\¯

��d¤�2±�§N��²�'�s³�¨OB�LDA´��F. 4

k���#�?@�/�ijfB�µ¶���N�6��s³�¨

OB�LD9:�·Y9G�klC�¸¹AZ/�ijf�0«�

2�L�'�¨OB�LD9:�·Y9/¬�ºµ�AB�!9/�

ms���L�'�¨O#�s»_C�¼�Z/�0«#��µv�

gE9/�?@��½½�gh�F. Single CPU machine���

�����672�LD9/�?@� 500,000 cell s��� 10 - 

60 �¾�C����EC��¿À/¬(steady state solution, 

drift diffusion approximation) &V���ÁÂ#�A�����

ÃÄ9©�\]9<F.

  � �3.�;<=�>�?��@A�BCD�EFG��HI�3J

K�LMN��O=�
&�P	����Q���R"�. 
��SC�


("�1TUV�
&�P	��WX0I�1.8eV �	"�, 
&�

+	I�1.5×1016 #/m3 �	"�. YZ�1800mm [��LMN�

��,M��\]�^_TV�G`	9�|�2�Å#�In2�Z�

�=v�ÆÇ9��d¤�4±�§F. ¢È#�É�ÊC�VW2�
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*+�,-���*.��)/��)�01�23�456)�	

�7��89,�:;<�=���>?�����@A�#B6CD�

EF� . GHI�JK��=LM�NO��&'� �P6Q�

��F�)�RST�
>��UV� .  W, ���XL�YZ

[\��]U=)��^��_`�����ab��c*6)�Dd

���Qe��fg��hij�Qe��4R%�ek�l )�m

����nV, PECVD o��pG��q��#$�rst�E��

u,=)�S3��2�v�w�xy���z�q��)�{|�

���p� . �v�}~�����Q�_`�!" #$��GH

���(R%)�GH���Q�1S�, nV, ���#$��J��

{]���qe� .

  :��5�)��v�}~���>��!"��3y��YZ[\��

����L�ab������)/, ��e��
~�Dd���

���-a�YZ[\���L���-a3�,�I� ��
�

 . �)����2�%L��B��S3�����t�q��

�)/�!"�S3���J���Q��������������

���S3Z��R�t�q�� .

  � ��e� ����L¡�89��¢,~��G��@Qe��

�r� tube�%����£¤�hole��¢,3�¥�, hole B���

¦§�9¨�o���� �|"��©��ª�«�cluster system

���¬6���F�������e��®��¯>��RSR°�

t�
>��UV6��� .
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�������������3���� �!"���#�$%&. '

(�)*+�,-./����0��!"1���$2�34�56�

789�:;$%<=�:9�1800mm × 850mm ×250mm���

��/�>;$2�?��@A�BCD���	
��EF�BCD�
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[1] M. Liberman, Principles of Plasma Discharges and 

Materials Processing, John Wiley & Sons, New York, 

1994, Ch. 8




