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#���� h��_ )m(#� p��7P �988=.+9< #���9� h��9_ D9�� 
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;�1�T99&�B�%As[*�99� }99�e +99< �� Q��R99� ST99� �* � [�99%��
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>9999= ����9999< *��9999L �/Sec2cm  �t 5×3/�]![�* �Si�
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 ;�1�T99&�B�% ���99=� +99�H ����99=� �99��As[*�99� }99�e +99< �� 

____________________________________________ 
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p	�0� ;�1%��� .���� #9� [���R9� += �@^ ��9�� ���9�� �9< *@9�

�?����=��@�+	]#� �P�P ��8?�E **�V.

���9=� Q��R� ST� �* � [�%��)2SiO ( ��%�9?���% )Si ( A9��

#� �8= .

�V� �@�?����=� ���� += >�8= g�� t�9�� 'e�9? � +�%�Y 
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*��L �*)Ǻ 5=Dt4(�* �Si ���,� D�� Ǻ��5 #�� �9��<

 ���9d� ��� ;��< ���,� D�� #��^ ��)Ǻ !25=vt(+9d '9?�

 #� ����P �� H�< �* [�� +�GV h&�X� �8d .D���<�98<%#T9&�B� As 

Q��R� ST� �* – Si2SiO K�@9: +9< ;���B�? � [�� A�� 

/As/Si2SiO '9��* >���@B.+9= #��91G�^ +	�9?� +9< RBS �� 

+%@�% < �� +[��E '?* P �� ��� D�� �%�b�#� �� �88=.
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 ST� **�V Q��R�-Si2SiO #9� [�9%�� +9%@�% }9�e +< � *@9� 

#T&�B�% D���<�8<As #9� A9�� ;��R�< }�e �* �� �98= .A9��
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 ;U�9%� D��PH�9< �9��< +�9��* *@9�� +9%@�% �X? �* ��8?�E

 ;*��99� ;U�99%� �99< #�R99V�< n@99�	� ;�991%@�MeV2�X99? �� 

�<��< ��8?�EkeV -25 #� #�H�9< +9\& ;U�9%� �< += ���< +9	] 

'?� h?�8�� ��8?�E.;�1	$9� ���  �2h9	X� D9�� �N%�9�< 

@�?����=� �� �7< += '?���As *���9% *@9�� +9%@�% �X? �* 

#9� [�9%�� +%@�% }�e +< ���=� '��0_ ����� �< +$	< � *@9�

 +\& ;U�%� +9	] #9� '9=�L �9��= ;�91�U�%� +9< ��89?�E �98= .

S$� D�8q��l#� ��R% �@�?����9=� ���� ����� �< += ��*�

+	] #� �P�P ��8?�E +�H += '?� #87� D��< D�� � **�V �9< ;�

 >=��P Q��R� ST� �* #T&�B�% ;H�<-SiFSiO #9� *�
�� *@9�

 +< +%@�% ���B�? �-As-SiFSiO #� S��\P **�V.+9< +9�@P �< ��� 

�* ���9��E �* [�9� [*�G�9?� ��9?��$�E �9�$GP K��] +$8��

 �� n����9N%E *��9L �* '��0_ K����aP ��@�< �P '��% ;�L

 S$9� �* D���<�98< �*@9�% #?��< ��8?�E ��� �*lPK��9��a
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#T&�B�% �@zL �< ���=� ��� As '9?� .#&�9� �9��< D���<�98<
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 *@� [*�G�?� +�L�% �* D�� ;��< +%�V��� f�� .;��9< +9= #&�9�
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#� ��� ���� ����< ���B�9? �* #9P����aP +9%@V FSiO Si- *�9
�� 

< w���% � '?� [�R% +�� S9:�L w��9�% �9< �9��< �% [��E '?*

 S�* f��t+���* ',<�X� ��V ���< .+�L�% ;��< ��� ���* +9= ;�

 �EAs'?� [�� 'R= S�* I?@P [�� +���� f�� t�9��< ��9V 

*@� ��JTP.�*S$�����9=� +9�L�% �* �� S9:�L ;�91G�^

 K�9� ;��< � #T&�B�% �@zL ���< � #T&�B�% �@zL �< [��

 [��*�V +���,� >� �< ���$� �@�?����=� ���� �9%� .�@9^ ��9��

 #� +oL�� +=�+�L�% ;��< ���=� +�H '��0_ *@ ;���* += ;� 

#T&�B�% ���< +�L�% +< '\�% �� ;*��� ����� '?� #T&�B�% 



"#8 %�&'
� �()�*�+ ,�!�- !��)As(���01� �
 
� �... ������� 	
�� �#

�3�.;�1G�^RBS �� [��E '?* +< +�L�% [�9� 'R9= +9�L�% �
�� �* #T&�B�% ���<+%@�% #��9��V �@�?����9= �� �97< ;�9�* �* 

Cº�55 ���9$� �@�?����9=� ���� ;��<.���9=� '��09_ ���9��
 #T9&�B�% ���9< +9�L�% +9< '\�9% [�� 'R= +�L�% �* [�� S�$RP

'?� �0R�.

��R%#���*.

S$� ��*@�%�[���%� #L�@9% ;��< ���=� '��0_ ;�1���V

 h�9L �< p	�0� ;���* ;��< �� #T&�B�% ���< � [�� 'R=

 ��R% ����#���* .���� [���R� += �@^#������ �< **�V �*

 ����� ���=� +�H '��0_ #T&�B�% #9� �9<�� .9< ;�1���09_ +

�� [�99�E '99?*#
899? #z99�< )Ellipsometry(���99�� 99�%

 +�H '��0_ #� ��R% �� +���� ��� ���=� ;�� }��@P �* += ��*

 �� S:�L w���% �< #<@BRBS#� ���< [*�* ��R9% �9
8�� �* +9=

'?� [�R% .

��8q�� S$� �� +=�#��@P *@�% [���R� �'e�9? �9�� 

�@z9L �* ���=�As [*��9J� �* �E �� �97< � [*�9= �9��aP ;�

 '?� [�%�� '<�Y .#%H@^ ;�1%��� �* �N�* #P��\e +<�#T&�B�% 

As ��YbP*���% ���=� ��� 'e�? ����� �* ;.

��8q�� +X<�� �� +=)l(����=� ��� 'e�? '?� �0R� 

< �@�?����=� #%H@^ ;�1%��� �* ����=� �0� h��_ ���,� +

'?� +��<���D���<�8< �9��aP '&�L �* �* ����=� �0� h��_ 

+99
��% �* � [*�99$% ;��N�R99O ���99,�B)'e�99? h��99_ 

�39.[���%� ;�1���0_ ��*@�% �9< +9= ��9�� h�L �< [�� ;��V
 M�� �� [*�G�?� RBS ;��* �* Cº�55 '?� [��E '?* +< .�����

 ���=� ��� 'e�? #T&�B�% �@zL �*As'?� [�� [*�* ��R% .

#�1? ��� (�918P #T&�B�% �< � #T&�B�% ���< '&�L �* ;��<

 �8= ���aP #=�%� ���,� ���< .�@�?����9=� >9= ;�91%��� �* �9���

#T&�B�%As Q��R� ST� �* [�� A�� –SiFSiO #	9:� S��e

 #� ���=� ��� 'e�? ����� �* ���< .A]�� �*As [�9� A�� 

�* Q��R� ST� #�#JX9? �89=�� 'e�9? �* #P����aP �%�@P

)ks(+= �8= *�
����YbP 9< �E >�,��9� +�* #9P����aP K�@9:A

����#�*@� .#� i� '9��V +9
��% ��@P �� #9$� 9e ��@ +9= #	

 'e�9? ���9�� '9?� [�9� ���=� ��� 'e�? ����� ke�<

 ���� ���= �� Q��R� ST� #JX? �8=��A#� �* +9= ���<

��#� �@�?����=� [�P@= ;�1%� ���<.

�V� �* +9X<�� BtAxx =+20�xh�9L�< �� t/x 9< +'9?*

'��* >���@B >���E :

x=B(t/x) -A  )�(

h�� �'?� �0R� +=+&*�7���<��< B�9<��< ��\� �� g�e �

)-A ( *@< ���@B.#� ��R% +\?�J� ���9,� �9�*B)h�9L �9<

99L�� �/minFµm(+99X<�� h�99� ��99�� +99=3#99� �99��< ;��99<

+%@�% �<��< ��8?�E �< [�� 'R= ;��5""/5#9� '?* +<�9�E

 #&�L �* +%@�% ;��< �E ���,� += #T9&�B�% ���9< ;�9� !3/5

'?� ] 5[#� #P�@: �* �18P �� �@_@� D�� �*�= +��@P ��@P



������� 	
�� �� ������ ���� ���� ��� ��� ���� ���
�� �  ��! "#: 

*@� SL ���=� +�H �* ��8?�E �� #�= ���,� �18P +=.D�8q��

 ���,�A+%@�% ;��< h�P�P +< #T&�B�% ���< � #T&�B�% �< ;�� 

5 3/5��2/5�9\��,P ;�9��aP +9= '?� �����$�� !5�� �9<��< 

#� ��R% ��* .S�* f�� �* '<�Y h���_ D���<�8<t��V �+9&*�7� 

 �+999%@�% ;��999< �999��< H�999< �* �999< [�999� 'R999= ;�999� 

)+\P�� �� 2As+/cm  5 - �PH�< �(���*�9,� ��9�� � *@� ��:

 S�* I?@P [�� +\?�J�t[�R9% 'R= ;�1����	�? ;��< ��V �

'��% �*�:.

<++:�B �@^�A��@P��< [@J% +&�,� D�� �* As [�9� +���= 

�99�*�V #99?��< #��99��V �@�?����99=� D�99L �* >��99�	�? �* .

�@�?����=� ���� ����� �< += *�* ��R% K�R����E�+�H #8� ;�

 ��As *�9
�� >��9�	�? � >��9�	�? ���=� D�< Q��R� ST� �* 

#� #� ���B�? D�� �� � *@� �9< #$���$&� ;����� *�
�� �* ��@P

 >= }�e)Shallow Junction (*@�% [*�G�?�]  [.D�8q����YbP 

#T&�B�%As �9�*�V #9?��< ���=� ��� 'e�? �< [�� 'R= 

#T&�B�% �* ����� �< += �� [*�* ��R% ��e�? '���9=� ��� 

#� ���� ����� �8=.

�����" � �9:� 
�P '?� n�H ����� �* ���90< �* +9d [�@B D^� ��81� >%�B

{��V��99%�� +%����99: � +99�@P S99<�] ;�991��d n�99
%� �* ;�

[���%� ;�1���VRBS ��%*�d �* #��� ��81� ;�]E �� D�8q��

 ;�1R����E n�
%� �* += ;�@% �\�� =�� #
8? #z�< =;�91$�

[*@�% #%����� #� �$RP �%� >����%.
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