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,Æ�(+	K�A’Au�Ô�G�ê,Æ�(+	K�A’Au�Ô�G�ê,Æ�(+	K�A’Au�Ô�G�ê,Æ�(+	K�A’Au�Ô�G�ê  
�vA|,Æ�(+	K�A’Au
•Bü�vA|,Æ�(+	K�A’Au
•Bü�vA|,Æ�(+	K�A’Au
•Bü�vA|,Æ�(+	K�A’Au
•Bü ,*ó�{#�/ß	ž�ä���Ô�G�ê*ó�{#�/ß	ž�ä���Ô�G�ê*ó�{#�/ß	ž�ä���Ô�G�ê*ó�{#�/ß	ž�ä���Ô�G�ê  

 
 
	D��+	CÃP¬�š�z�fE²
Î�S (HDI)�ü�ûG£*ó�{��
�¡ M6���Ô�oKÂNl �È �Ý�o�� 	ÃM4�û�ùG¡5��� �È
�Ý�o���ê?–5���5à Eô�ä�ûG£,XG¡�¹�ê�”P`�ä
��	ž�v���y�ü �Ä 
 
5×<%���T��6Ñ�o�â#�/ß�ä�� �ÈA’Au�×���¹/ß
�Ü	ž#�/ßA’Au�¹/ß�Ü �™NO5×<%�ª�À,XA’AuEÝ
�½�Í 	â4Á�¹/ß,X�rL�*ó�{��,ž ,X�E
¡ �È 	à�Ê
	œ6Ñ�PNR�ä���â
•Bü �Ä 
 
���[0´;•+��vA|�H�þ�o�h&•�¢4“CÃ�×�� �È *ó
�{#�/ßA’Au �È 	s(=�m�T��G›*ü��	â4Á4˜>™	Ã

6ÑM6�Í,X�T��LÔ"��â�å�ì �È �ü)„�Ý�T��6Ñ�o
	ž�þ�9�T���Ô	¥C_�“ ,X
Î.��Þ �È �¤�o	Ã> �û
?·�‡�•�� �Ä 
 
	D��+	CÃP¬�š�z�fE²
Î�S (HDI)�üA’Au�Þ5×<%
���Y�ê��4“CÃ	ž4˜�ÊE²4§�Ê �È ,Æ�( ,
Ÿ�(	ž�r
��A’Au�ü4“CÃ�×���Þ�Ý�îG¡,XEÝ�½ �È �V	)4ƒ
4“CÃ�ÐEî,Æ�((Blind Via�Ö�Ò�Ô�� a)�ÈJ°
•�Þ
,Æ�(,È�y�fE² (Via in Pad�Ö�Ò�Ô�� b) �È 4˜�Ê
J°
•�ê�7&ÁJ°
•�Y � ,Æ�( (Stacked Via: �Ò�Ô
�� c) 
 

 
 
 
 
 
 
�Ò�Ô�� a�Ö	)4ƒ4“CÃ�ÐEî,Æ�(  
 
 
 
 
 
 
 
 
�Ò�Ô�� b�ÖJ°
•�Þ,Æ�(,È�y�fE²  
 
 
 
 
 
 
 
 
 
 
�Ò�Ô�� c�Ö4˜�ÊJ°
•�ê�7&ÁJ°
•�Y � ,Æ�(  
 
 
��$µC‡P¬�š�z�fE²,X�×4“?U"� �ÈLË�ØJ•�(��
�™NO,X�Ä ,Ì�Í�� �„J•�(,X�ô4³�î���S�9AÈ �È
LË�ØJ•�(,X�(�X�È�ã�´5à�ü�Ô�þ	)(À,X X-Y

�!5B �Þ�Ý�È�î,XE²�y �Ä>< 1 !¨EW�Z�ü�î��P¬
�š�z�fE²�S�´�H	Ü+	CÃ
ÎBü�Þ���„	žLË�ØJ•
�(,X�(�X �Ä 

+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T�� �³�³�³�³�³�³�³�³�³�³�³�³/¥/¥/¥/¥ �T�T�T�T �ç�Þ�ç�Þ�ç�Þ�ç�Þ ����
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><1�Ö�ü�î��P¬�š�z�fE²�S�´�H	Ü+	CÃ
ÎBü�Þ���„	žLË�ØJ•�(,X�(�X �Ä 
 
 
�Y��4“CÃ�ÐEî,Æ�(A’Au�Y��4“CÃ�ÐEî,Æ�(A’Au�Y��4“CÃ�ÐEî,Æ�(A’Au�Y��4“CÃ�ÐEî,Æ�(A’Au  
 
�üP¬�š�z�fE²
Î�S (HDI)E¯> 	_	Ü?Z,ª�Ø)Ú
�Ê �È ���Ý,X,Æ�(�™NO?U�±A•�`�<�? $µ�Ä �V�p
�Ý,Æ�(0N"µ�,�ü �È �í�î�Ð7È��KÈ�Ú/•�ê'Ú�S
,X�µC*�z����KÂNl �Ä 
 
�' 4±4ì��P¬�b 70um ,X	n�z	žLË�Ø�(�X�ã�b
70um �ê��4‰ �þ!¨P¬�b 1:1 �Ê�È	G�•�çEô�ä	_
	Ü0N"µ�È �´!8 A’Au�Þ�h ��G£ FS�!4‰�þ!¨�û�b
1:1 ,X,Æ�(�(�X �Ä�rL�*ó�{E›/ß���™NO	à�Ê5×
<%4±4ì�$�m,X	n�z
`,Æ�(,X,È�X �Ä !8�ê,Æ�(
K�J°6Ñ�o�Í�?�(�3�Ý�\�û,X�E
¡ �Ä 
 
�rL��Þ�ü�ÈEO;X-Á�ã	žL��k�{�
,XA’Au�Þ�¡
�î5×<%A’Au4‰�þ!¨�û�b 1:1 ,XLË�Ø�(�X �Ä !¨
�V	«L$�bLË�Ø�(�X�Í�!	žE×4“�š�zA’Au �È 	¾

6Ñ4ý�ãLË�Ø�(�X	ž Via Land�Ä�V���Z�r�tL�
�k	
G! �È �í LÔ5×<%�r�t4±4ì��	n�z�ê��LË�Ø
�(#Å�z �Ä 
 
�ü*ó�{�
�0�Þ�Í�bP¬4‰�þ!¨,Æ�(+	K�	Ã5×<%
�ø�þ�•���9?·�‡,Æ�(0N"µ,X%0�ü�µC*�zKÂ
Nl �È �Ô���¤P¬+	K���"Ñ��,X& �(6Ñ�o �È �Ô8�
,X+	K� ��"Ñ��,Æ�(+	K�& �(6Ñ�o	¾6ÑE’��
100%�È�Q,X,Æ�(+	K���"Ñ#"& �(6Ñ�o	ÃE’��
130%�È �è�(
_�Ú$¥EÖ	Ü4±4ì�$�m�?�( ( �Ò
�` )�È�`���¹K�J°�?�(�
/ß�•�ã,È�yFS�!0N"µ
,X!_+- �È �½�ó,Æ�(�?�(6Ñ�o	¾6ÑE’�� 70um
,X4±4ì��	n�z �È ,Â�!,XG£�{�{
•�Æ�¤	���	Ã
�?$µ 100um ,X+	K�6Ñ�o �Ä 

 
 
 
 
 
 
 
 
 
           125µm 80µm            150µm 80µm            175µm 80µm  

 
Via Diameter / Depth 

   

+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T�� �³�³�³�³�³�³�³�³�³�³�³�³/¥/¥/¥/¥ �T�T�T�T �ç�Þ�ç�Þ�ç�Þ�ç�Þ ����
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90%

100%

110%

120%

130%

140%

175 � m 150 � m 125 � m

Microvia Diameter

Throwing Power    

75 g/L CuSO4.5H2O / 190 g/L H2SO4 70 g/L CuSO4.5H2O / 210 g/L H2SO4
 

 
�Ò�` �Ö�h*ü�b HDI ,X Copper Gleam™ MV-100 DC K�J°#†��/�,X��& �(6Ñ�o �Ä 
 
 
�ê�ê�ê�ê ��4“CÃ�ÐEî,Æ�(A’Au��4“CÃ�ÐEî,Æ�(A’Au��4“CÃ�ÐEî,Æ�(A’Au��4“CÃ�ÐEî,Æ�(A’Au  
 
 
	D��4“CÃ�S�b�ê��4“CÃ�
�0�`�ä 	â �È 
��î?Z
,ª4Ó$Ú�¹FS�!J°M6!û�ê�J �ü 	â4Á4˜>™,XP¬#ý
&Þ�y���±�x4“CÃ�S �ÄLË�Ø,Æ�(�b�?�94Ó$Ú	â
�q�J4‰�þ!¨P¬�"5à
�)„
•Bü,X�Â�Ö �È �Ô8��9
AÈ4±4ì�� 40um �¹�Þ�Ê �È4£���îF��� 4Ó$Ú�?

�(�á8CEô�ä,X4Ó$Ú0N"µ(�Ò�Ý�� a)�ê���´��,Æ
�(4Ó$Ú?Z,ª�áC‡Eô�ä,X,Æ�(E•4ì4Ó$Ú	n�z�á
C‡(�Ò�Ý�� b)5à�Ý���ûM�J°,X�ê?–5�&• �È!8�`
NM5�&•
��Ý%0�ü,X�µC*�z����N¢L= �Ä 
 

 
 
 
 
 
 
                      a)                                                        b) 
 
�Ò�Ý�Ö�Äa�Å4Ó$Ú�?�(�á8CEô�ä,X4Ó$Ú0N"µ�È (b) ,Æ�(4Ó$Ú?Z,ª�áC‡Eô�ä,X,Æ�(E•4ì4Ó$Ú	n�z�á 
      C‡�Ä 
 
 
 
 
 
 

+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T�� �³�³�³�³�³�³�³�³�³�³�³�³/¥/¥/¥/¥ �T�T�T�T �ç�Þ�ç�Þ�ç�Þ�ç�Þ ����
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?·�‡4Ó$Ú,Æ�(�?�(
•BüKÂNl�Ý�îNM�
/ß	Ã�oEÝ�½ �Ä 
 
1. �¹�ô4³	D���•�ã�õ&•	D����> �?�9 30um
4Ó$Ú�a?Z,ª�<M64Ó$Ú�ÈLÔ�î õ	D���¹E’��4Ó
$Ú�?�(,X,Â,X �Ä 
2. �¹
V,È$®4³�ã$®EB(Roller Coater)�9�²�î õ
#V�ê�¹E’ ��4Ó$Ú?Z,ª	ž�?�(��,Â,X �Ä 
3. �¹4Ó$Ú
�,ó0N	D���� (Liquid Solder 
Masker Vacuum Printer)
�,ó0N	â�a?Z,ª4Ó$Ú

	ž�?�( �Ä
�,ó0N	D����LÔEWKS�ÊKÈ
�,ó0N �È
�{6ÑEW�Ô8�	D���
/ß�" �Ä 
4. �¹�F7p4Ó$Ú,ó0N	_	Ü�� (Dry Film Solder 
Masker Vacuum Laminator)��> ?Z,ª�F7p4Ó
$Ú	â
�,ó0N�t#ý	_	Ü �Ä 
5. �¹K�J°�?�(�•�ã�b+	K�J°�
/ß,È�y�Ú,Æ�(
+	K��?�( �È�£�å4Ó$Ú�
/ß�á���z�J�
�X4Ó$Ú
0N"µ	ž���ûM�J° �Ä(�Ò�¯ ) 

 
 

 
 
 
   Via Dimensions : Diameter 100µm / Depth 100µm 
 
�Ò�¯ �Ö�S*ü MicroFill™ EVF Copper Via Fill �ê�:K�J°�üP¬�š�z�fE²
Î�S�Þ,È�y�? �( �Ä 
  
J°
•�Þ,Æ�(,È�y�fE²
`�Y� ,Æ�(J°
•�Þ,Æ�(,È�y�fE²
`�Y� ,Æ�(J°
•�Þ,Æ�(,È�y�fE²
`�Y� ,Æ�(J°
•�Þ,Æ�(,È�y�fE²
`�Y� ,Æ�(  
 
J°
•,Æ�( 
` �Y � ,Æ�( �üA’Au�Þ!8/¡�×��7¾+�
�zEWP¬�È �ü4“CÃE×4“G!5B�Þ	Ã�¹�£�åE²�y
&•�È5à�r�t�SM60NKÈE¯> �È�î�²CÃ (I/O),XA’
Au�Ä �Y� ,Æ�(4§�X�Ý�´/¡�á	à,X2O
_ �Ä �ø/¡
��?U,X2O
_�� Laser Via on PTH, 
` Laser 

Via on Laser Via pad (	G��Aç,X �� free stack-
up”)�Ä �áE› !8/¡A’Au�µC*�zN¢L=�r�t , ,Ì�Í�

Eô�ä���3EWP¬�È �Ô8��9AÈL8M2P¬�š�z4“CÃLÔ
?U�È 	ú�íA’Au�Ž
,�U	Ã�r�t���D�9�£�å Via 
on Pad ,XA’Au�Ä 

 
��KÈ�Í�!A’Au �ÊLË�Ø,Æ�(LÔ�ù���{�
�b Pad ���— �È�´!8�‚�(,X�!5B6Ñ>•�D�',X�ÍU$ �Ä(�Ò�h ) 
 
  
 
 
 
 
 
 
 
 
       a)                                                                      b) 
�Ò�h �Ö�Äa�Å�D�'�ÍU$,X �È
` (b) �#/•,X Laser Pad (�Ð7È+ M6,X���� )�Ä  

+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T�� �³�³�³�³�³�³�³�³�³�³�³�³/¥/¥/¥/¥ �T�T�T�T �ç�Þ�ç�Þ�ç�Þ�ç�Þ ����



 6 

 
Laser via on PTH Pad Eî��M6����4š4“CÃ<T
��,X�å�ì �ÈPTH pad LÔ4£E›�ø õK�J°�
/ß�9
�¤�o�(J°	ž PTH pad M6J°�È�ø õK�J°	n�z<Q
4£E›�£J°�
/ß ���Ô	â	Ã6Ñ�¡'
�Ý 25um �¹�Þ
	n�z (�Ò�A�� a) �È���á�ý�b4š4“CÃ<T�� ,	¾6Ñ
�.�� 75um : 75um 4“�‘�âKÈC±,X4“CÃ�Ä	º�ê
�ü�å6Ö�2�(	ž.¼���
/ßEô�ä,X
Î�S#|4ý�3KÈ

�yEô�ä�´��KÈ�$�m#|4ý�á	
G!5à�E
¡��KÈ�Ú
/•,X�µC*�z�����õ�ã �Ä ,Â�!�Ô	¥��,XEî�(+	
K��?�(Au�æ�bEî0NK�J°�Ê	G�?�(�6�ä Pad(�Ò
�A�� b)�È �¤�o	â4Á laser via on pad�È	Ã�£�å
�
/ß*ó�{ ,X�á���z 	žL!�"�ä�� �È �¤�o4š4“CÃ
<T�� ,X?·�‡�•��	ž�r�tJ°	n�
�X+	�û �Ã&Á�ô
Eæ�û�JL!�"�>�Ä �Ä 

 
 
 
 
 
 
           a)                  b) 
 
 
�Ò�A�Ö(a)�ø õK�J°	n�z<Q4£E›�£J°�
/ß�¡'
�Ý 25um �¹�Þ><M6	n�z �Ä 

(b) Eî�(+	K��?�( , �S�k�Y���È4š,X4“CÃ�ä��	Ã6Ñ �Ä 
 
 
Laser Via on Pad 	ª�·���„J•�( �´5à(M�ÿEÖ
	Ü���ø���ÐEî�¤P¬ �×4“ �š�z �È �üA’Au�Þ 	Ã*ü
LË�Ø�ä�( 70um �9�·�Ó ���„J•�(�(�X
100um�È�è�¤�o Laser via on Pad ,X,È�yE²
4§A’Au (�V�Ò�Ô�� b ��,X�ø��4§�X )�Ä�'�S*ü
conformal via fill +	K��Ê �È�¡�îM6���Ò�Ý ���¤
4Ó$Ú�?�(�� Eô�ä4Ó$Ú0N"µ	ž���ûM�J°,X%0�ü
KÂNl�È �J�`�H?·�‡�•��	Ã�¹��4Ó$Ú�?�(�
/ß

�ê��Eî�(+	K��?�( �È �è !7	¡�øM6	à�Ê�¤�o
Pad ,XA’Au,+	�$4˜�ÊA’Au�È�Ý�
�û �Ä 
 
Stacked via 4§�X<Q'
�¤P¬�ZA’Au,X7¾+��z �È
�µC*�z�¡'
���Ô�û�å�ì �ÄL!�"�µC*�zN¢L=�Ý
�´NMA’Au	ž*ó�{�{�
?U�ù���{1u �È �Ï�)5���

����&�2�b�µC*�z����,X�ùG¡ KÂNl�È �ùG¡,X
A±	Ã6Ñ�Ð7È	V��0Ÿ	G�0�{ �Ä 

 
 
 
LË�Ø,Æ�(E›/ß�{�
LË�Ø,Æ�(E›/ß�{�
LË�Ø,Æ�(E›/ß�{�
LË�Ø,Æ�(E›/ß�{�
  
 
LË�Ø�(�X�{�
	ž,¥�{�Ù�À	n�z ,�$�m,�
/ß6Ñ�o	ž0��n�û (Cp/Cpk)	ž�(�61� �Ä(�Ò�× ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�Ò�×   : ,Æ�(A’Au�Ô�G�ê ,X�´�þ?U2ô  

B 

A 

C 

+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T�� �³�³�³�³�³�³�³�³�³�³�³�³/¥/¥/¥/¥ �T�T�T�T �ç�Þ�ç�Þ�ç�Þ�ç�Þ ����
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1�Ê �ù���{�
LË�Ø,Æ�(,X�iF¼ A ,È�X�S+ 
M6�ÝC‡�ó,XL�-��o �È�J�è?U"�,Æ�(,X
�iF¼�`�<�F�” �Ä 

2�Ê �{�
,Æ�(NJF¼ C ,X,È�X�S�J!¨�iF¼,X
,È�X/á�ã �ÈE­���(
_	Ã�¹>•	ÃM4,X+	
K��Ä 

3�Ê 4±4ì�$�m B ,X	n�z	¬�ê?U��G£�ã �È�S
LË�Ø,Æ�(J•�(E›/ß��,Æ�(,X?˜���±�Õ
�Ô7È�È�¹	ž	ÃM4,X�â,Â�Û pad �y?º �Ä 

4�Ê �'�6�äEÁ��LË�Ø,Æ�(�Ê�±�Õ	ÜEÖ,X �Í
�! �Ä 

 
 
�
/ß,¥�{�V  AOI �”P` �È �•�o#�A© (�Ò�? )�È�Û
�(�S#�A© �È �J�ê�û�µC*�z#�A© �È -Á�•CÃ+	�û

#�A©	žL��k�{�
1� �� �±A•�Õ4Á,XE’���Û�š��
�™NO,X�Ä 

 
 

 
 
�Ò�? : ,Æ�(L�-��o�•�o#�A© �i�i ���à�ï,X����	¥*ó�b+	?·J°�Y �Ä      
 
J°
•�Y� ,Æ�(�h*üJ°
•�Y� ,Æ�(�h*üJ°
•�Y� ,Æ�(�h*üJ°
•�Y� ,Æ�(�h*ü  
 
J°
•�Y� ,Æ�(A’Au�h*ü�b�'4“ (wire bonding) �È BGA ball E²4§ Ball pad�È ><M6>•�|4˜�Ê4˜>™SMT 
	ž�7&Á(�LÔ"� �Ä �
�B(M�n,X�h*ü �È �Ý�´/¡�á	à,X><M6G¥�2�ê�Ø)Ú�•�ã �Ä �Ô8��'4“LÔ?UK!G¥><M6�Ø
)Ú�ÈFCBGA �h*ü���ê�:Jõ�ê��K!JƒG¥><M6�Ø)Ú �È>•�|4˜�Ê4˜>™><M6�È���î���V�Ý���±&Þ��	žK!G¥
><M6�È�7&Á(��Ô8�A’Au��K!G¥>< M6�Ä(�Ò�1 �� PCB �S Via in pad A’Au) 
 
 
 
 
 
 
 
 
 
 
 
 
�Ò�1 �Ö�� BGA EQ�'	ž�'4“�h*ü5àA’Au,XJ°
•�Y� ,Æ�(  

+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T��+	�$�fE²�â><M6�Ø)Ú�T�� �³�³�³�³�³�³�³�³�³�³�³�³/¥/¥/¥/¥ �T�T�T�T �ç�Þ�ç�Þ�ç�Þ�ç�Þ ����
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4˜�ÊE²4§����,X	s�´ �ÈL8�Z�á�D�',X ><M6G¥
�2�ê�Ø)Ú �ÈE¬�Ù�À�‚,Æ�(�?�(�Ê�{�
�á8CEô
�ä &Þ�y0N"ò	ž>–+©�È �ê,È�y�E
¡���'4“����
�ê4˜�ÊE²�y�á8C �ÄJ°
•�Y� ,Æ�(A’Au�J���¤
�o,X><M6?U�±�Õ��	Ã6Ñ�G�H �È �¹?˜���ã�b

10um Dimple ��,Â�!?˜8× �È �þ�9�í?U"���
Dimple 5um �¹�Y�¹.B�±4˜�ÊE²4§�`�H ( �Ò
	� ) �Ä E­�o?U"�	Ã�¹EîE›�S*ü MicroFill™ 
EVF Enhanced Copper Via Fill �{
•�9E’�� �Ä 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Via Dimensions : Diameter 100µm / Depth 60µm 
 
�Ò	� �Ö,Æ�(+	K� �?�(�â+	#��š�z
`><M6J°,X	n�z�G2Ï �Ä  
 
 
Figure 10: Blind via filling as a function of current density and surface copper thickness: 
MicroFill™ EVF Copper Via Fill 
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