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Cost Effective Connector Production 
Using a High Speed, Low Ammonia Palladium-Nickel Electroplating 
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K��5�Ê�ß�J!ü!è
G�3��:+
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!ü�û�'2ÏJƒK!+	K��¹8N!ü�û�'2ÏJƒK!+	K��¹8N!ü�û�'2ÏJƒK!+	K��¹8N!ü�û�'2ÏJƒK!+	K��¹8N �!
�Í�bJƒK!	ÜG¥+	K� �È!ü���Ô/¡(À(M,X4°	Ü�� �Ä��1u �Q�e2+
` �O�j2+,XE¬	s+	�!�Ý��:+�Â
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#” �Ä!ü,X�ù	¥�3�� 
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�,X �Ä�ûF¼�Ú�´!üJƒK!+	K�2Ï4³G›*ü6Î �Ã�î6Î �ê
	ÿ6Î�l6Ñ�¶,X��=ƒ	Ü�� �9�Ó�·!ü 9�Ä��1u!8�¹8N#\L8�Z!ü!è
G �È���� �ÈP¬�ä��,X�´
!üJƒ,¤�E
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:Œ!è	_,X6Î�ê�î6Î	Ã6Ñ�Ð7È4°	Ü���üK�#†��,X/Ã3� �Ä6Î,X.‡JÒ�á6Ñ�üL��U�Þ�`�<�Ú
?·���`!û�ê.‡ �È	G�S�üL��U+	�“M2�� P¬,XP¬Eó+	K��5�Ê�ß�3�á6Ñ�<�Ú?· �Ä�ü�S*üE›
/ß��/Ã3�,X�êF¼�Ú�Ú?·,X4°	Ü�����´!üJƒK!+	K�2Ï4³,X��?UKÂNl �ÄJƒK!	ÜG¥4˜�Ú�Í
+	#��š�z,XP¬�z�qC*�û$d�b6Î4°	Ü��,X��Bü�2�û �È5àE­��E­/¡�'2Ï	º�Ô�þ5�&• �Ä!8
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�ü�Ö
��Þ ,X1��Ý2OJƒK!+	?· #†	ÿ�Ý!ü �È���W,X!ü	ÿG£ M2���" �È��.?GL,¤�"!ü�'2Ï
10�Ä�J�¡�0	–�D�V><�Ô �Ö��
 
><�Ô�Ã�"!üJƒK!�'2Ï ,X�¡�0	–�D �ÄK����ä�Ú ��Jƒ����������K!�����Å��

	–�D	–�D	–�D	–�D  8×�È8×�È8×�È8×�È 
Jƒ 15 – 35 �� /�@	�  
K! 6 – 15 �� /�@	�  
Jƒ �ÖK! (G¡G£! )̈ 2.5 : 1 

#ý�z  50 – 70 °C 
pH                        7.0 – 7.5  

            *üNaOH$Š#†A×�H 
+	#��š�z  5 – 60 �]
Í /�G�•�Ú2G 
"]/ÃEó�z  up to 15�‚2G /�ÚJs 
$�/•!ü  < 10�� /�@	�  
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�L!�"�Z!ü,X	ÿG£ �Ä�¢	Ø
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!ü 4°	ÜJƒ
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•,X(M
&•�È�V�ü�\�‘,X+	#��š�z8×�È�Y �ÈJƒK!	ÜG¥K����ä�Ú0��n �Ä�9�1�0�3�1�Å�Ä �Ò�` �Å
` �K
P¬�Ê�) �û,XJƒK!	ÜG¥K��� �ÄA¹	ÜG¥�ä�ÚEî��	Ã*ü �Y�S�G�üJ°
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`���Ì A•�â �JK��� �K�Û�ì8C,X�Ê�) �û �Ä 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
�Ò�Ý�Ö �"!ü�'2ÏJƒK!K���,X �J 2f4§�X  

50

60

70

80

90

100

0 5 10 15 20 25

P
d 

%

Bath Life (MTO)

50

60

70

80

90

100

0 5 10 15 20 25

P
d 

%

Bath Life (MTO)

+	�$�fE²�T��+	�$�fE²�T��+	�$�fE²�T��+	�$�fE²�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 

 
�!

�ü-��� �"!ü�'2Ï JƒK!#�A©���! �ÈAŒ�î�v��FÑ�G"¼�J�üP¬Eó*ó�{�5�Ê�ß �ÈK�#†,X0��n
�û �Ä�ü!ü"�	ÿG£L!�",X�5�Ê�ß �È!8K�#†+��Ô�þEY�}4°	Ü���94È�Õ0��n�û �Ä+��bE­/¡
4°	Ü(=�Í Pd2+
` Ni2+/•�$,X4°	Ü6Ñ�o!¨!ü�� �È�´!8 �È�ü+	"]/Ã�Ê �È!84°	Ü(=�´�"�á
�E
¡!ü,X4°	Ü�s6Ñ �Ä�rCÉA•�âP¬Eó+	K��5�Ê�ß �È�ü�á$Š�ûL��U ><M6�ÈE­�þ1��`4°	Ü
���î#ä#ä
��`�<>•�Ú?·���`!û�ê.‡
`�J�W�´�‡!è�' �È�´5à�ÍK�#†,X�û6Ñ
`�Ó
Q"u�Ý
�{*ó�á�ý�E
¡ �Ä�ü�á	à�v��,X*ó�{A©P`><�â �È<Q'
 K�#†��$�/•!ü#'�z�U�" !8�"!ü�'
2Ï K�#†�ê�:�û 6Ñ�¡M2��0��n �Ä�!
 
 
�ü�|9$,X*ó�{�5�Ê�ß�¡�0 !8�{
• �È�´�"�³?•�á��!ü!è
G �Ä!8�¹8N�á*ü!ü"��0>9����
�ê�S*ü!ü"�A×�H pH �� �Ä��LÔ!ü,X	ÿG£�™�™�97¾>9��,XG¥�2,¤�È��?U�97¾Jƒ,¤ �Ä�S
"¯*ü�b�ô4³!ü�'2Ï,X "�$Š�û�¯!ü4°	Ü.?GLJƒ,¤ 
`�J�ª "�$Š�û �¯!ü4°	Ü Jƒ,¤FÑ	Ã*ü�b
!8�"!ü�'2Ï �Ä�!�!
 
 
���Z.B�±JƒK!���âK!��KÈ,X4§	Ü�o �È�ü +	K�JƒK! ���!�S*ü#��ê�Ñ	Ã.B�± JƒK!���âK!
����KÈ �`�Q,X4§	Ü�o �ÄGL�ûNXK�K!�â�Æ4£�ü> �î#�A©E›,X�´/¡#��ê#†,Ì!¨ �È�J�)/�
�Î�È��	ÃM4,X#��ê�û6Ñ �Ä�ä���"�bNXK�Jƒ
`NXK�G¥,XGL�ûNXK�#† �È*ü�bJƒK!+	K���
�! �È	G�S"u�Ý��KÈ�†"ë!9Px�3�á�î�^�Ï�)�á,Ì�G,X�ê�:
•�ú�9JƒK!+	K��Ñ �Ä4£��
�
�È�6GL�ûNXK�#†	ÃE¯�Ô!9.B�±�J�W�á,Ì�G,X�ê�:
•�á�î>•�ú�9�ÖC	,XJƒK!�Ñ5àEô�ä
�Ñ#†"5�§ �È�¢5à�Ý��
��ÊKSJƒK!�Ñ,X�Ó
Q �Ä�G�bJƒK!���âK!��,X4§	Ü�o �È	Ã*ü�¹�ß
�•"©#�A©�;�!�Ú+	K�	â,XE²�y�<�é6î�¹��	Ã6Ñ�ã,X	��X���Æ �2�9�1�!�±�È'
	â �ü ���‚K0�ß
�”�¹���Æ	�
³ �È�V"u�Ý�Ï�)JƒK!���¢K!���9/• �È></��J4§	Ü�o�ó�Q �Ä�!
 
�ß><�`�� �"!ü�'2Ï JƒK!	ÜG¥+	K��¹8N,X�Û�š�¹�c �Ä*ó�{A©P`><�â�ÈA¹�¹8N	Ã�h*ü�b
	Ø/¡EÝ�½�û	K�ã+	K��T�� �È�V#Å�z�{�
 �È+	��K� �È�‹K� �È&•K��Ä�!
 

 

><�` �Ö�"!ü�'2Ï �Û�š �¹ �c  

!9Px!9Px!9Px!9Px �¹8N	á/Ä�¹8N	á/Ä�¹8N	á/Ä�¹8N	á/Ä  
1. #L"µ#Ù"ë�ê+	?·#Ù"ë  
2. #��ê  
3. ���‚�ê	����‚K!  
4. GL�ûNXK� 
5. JƒK!+	K�  
6. ;XG¥(�ã�b 0.1�‚2G ) 

 
 
 
 

+	�$�fE²�T��+	�$�fE²�T��+	�$�fE²�T��+	�$�fE²�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 ����



 7 

 
 
JƒK!K���,X(M�UJƒK!K���,X(M�UJƒK!K���,X(M�UJƒK!K���,X(M�U �!
	Ø/¡E²�y�<�
Eô��FÑ�Ô7ÈAx��	ª�·G¥��,XJƒK!	ÜG¥,X�Ô�G!¨�_�� �9�1�ÁJƒ!¨ �3�1�ÁK!
�ÄG¡G£! �̈Å�Ä �V�Þ��EÄ �È�"!ü�'2Ï �ü�¡�0+	#��š�z �6�©�7�1�!�]
Í �0�G�•�Ú2G�YFÑ	Ã�r
)„ E­�þ�Ô�G,X	ÜG¥�ä�Ú �Ä�
�B�á	à,X�h*ü �ÈEîE›�
	¬�Ñ#†G¥�2,X#'�z �ÈJƒK!	ÜG¥�ä
�ÚE¬	Ã�¹E¯> A×�H �Ä�"!ü�'2Ï JƒK!K���,X�û6Ñ�V�ß><�Ý �Ä�!
 

><�Ý�Ö�"!ü�'2Ï GÔI‡I!�8�û6Ñ ��

�ê?– ,Q8F
`���‚   
Jƒ	ÿG£�Ä%�Å 80% �  5, 	ÃA×�H  

�š�z  11 �� /0Ÿ�•	l2G   

.@�z 320-450 HV  

�Ê�)�û  > 8% ASTM B 489-85 
(2003) 

�y?º+	L�  <  5 m�  at 5cN DIN EN 60512 

�(Lm�û   EîF" (�Ý;XG¥�8) ASTM B-735-06 

 
 
JƒK!	ÜG¥K��������‚,X
`�KP¬�z�Ê�)�û �Ä!8�¹8N�áLÔ#Ï�t�Ï�)���‚��	ÃE’���¸E²�y
�<> �î$µ�ã,X���‚�z �Ä�Í�b(M!^P¬���‚�z?U"�,X�v�� �È	Ã�¹#Ï�t���‚�� �Ä�!
�!
�Ô��*ü�bE²�y�<G¥K����(Lm�z#�A©,X�•"©��.1GL:Œ"Q#�A© �ÄASTM B-735-06�Å�ÄJƒ
K!	ÜG¥K����á	à�bG¥K��� �È�´��Jƒ
`K!,X7¾'
�2�û �ÈJƒK!	ÜG¥K����î�â.1GL:Œ"Q	¡
�h�6�ä�©8F;X7p �Ä'
5à �È�V�pK��Ô��;XG¥ �Ä50-100nm�Å�bJƒK!K����Þ �ÈFw����C‡
�¹�‰�u.1GL:Œ"Q,X7$<T�Ä�Ý�ŽAx�� �ÈK���?U9‹�k8C�Q,X�(Lm)[#�A©4§�p �ÈG¥��+	K�
	–�D!¨JƒK!��,X+	K�	–�D�È���GK� �Ä 
 
��4§��4§��4§��4§ �!
�"!ü�'2Ï JƒK!+	K��¹8N�P �K�ô4³!ü�'2Ï	ž�´!ü�'2Ï,X�ì&• �Ä�´��!8K�#†,X!ü	ÿG£�U
�" �È���¹*ó�{)ƒ�W��,X!ü!è
G�û���£�å �Ä!8�ê �È�"!ü�'2Ï JƒK!�áLÔ�S*ü�Ï�),X!ü"�
A×�HK�#†pH �� �Ä!8�¹8N�±+-�Z�ô4³!ü�'2Ï+	K��¹8N,X8C�Q(M�û
`JƒK!+	K���,X�ì
8C�û6Ñ�Ä*ó�{A©P`><�â�ÈA¹�"!ü�'2Ï JƒK!+	K� EÖ*ü�b	Ø/¡EÝ�½�û	K�ã+	K��T�� �È��
1u�J!ü,X	ÿG£�" �È����K�#†,X�ê�:�ûBü0��n �Ä�0��.@G¥+	K�,X�"�Ë�Ó�·�T�� �È�"!ü
�'2Ï JƒK!	ÜG¥K���,X�û6Ñ���Ú
��k���Ô4œ*ü��,XAx	Ã �– �!

 
Wan Zhang, Margit Clauss, Jonas Guebey, Felix Schwager,  
Dow Electronic Materials, CH-6014, Lucerne, Switzerland 

 
Michael Toben, Dow Electronic Materials, Marlborough, MA 01752  

 
 

+	�$�fE²�T��+	�$�fE²�T��+	�$�fE²�T��+	�$�fE²�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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