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Figure 1. Comparison of Parallel and Serial Configurations
(Actual speeds dependent upon cable lengths, wire thickness, and interface configuration)
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Figure 2. Comparison of Handset Shipments and Related IC Shipments [Source: ABI Research]
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Figure 3. Differential Signaling
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Figure 4. Common Mode Filtering (180� out of phase and in phase)
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Figure 5. Common Mode Filtering
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Figure 6. Comparison of ESD Clamping Capabilities of Ceramic and Silicon-based CMF Solutions

Silicon-based CMF Solution Ceramics-based Solution w/Varistor
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Figure 7. Comparison Common Mode Filter Performance for CMFs versus Ceramic Filters

EMI4182 − CM Attenuation Ceramic-based Solution
with Integrated Varistors
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Figure 8. The Cost Effectiveness and Performance of Different Filtering Solutions

Cost
Effectiveness

Performance

Silicon Based
Common Mode Filters
with Integrated ESD

Protection

Ceramics/Ferrite
Based Solutions

NO ESD Protection

Ceramics/Ferrite
Based Solutions

Varistor-based ESD
Protection or External

Silicon Protection

Slightly better than
varistor based
solutions lower cost

R3�u	
¶s�¬­�-­�Q-�+zu-
1)h�����	�$�!
$q%`�Ä���
��Åq�±�$�a������g�	_T�%
L���!
R3�u	ESD�/���\�O!�
`
�PDUV�ESD��h�!�\/Æ�é72
��Lì$�*'<���$G����8�%C

ESD�tÇí��.�*/�\�È��FGÉ	

���ÊËÌSTR3�u>k���$��

EMI/ESD
23!456�78�9
�������	=��H:>�?�fg
78
��CMF>Êa��$q%��	
�������
>L�fgZ����L�!�V�`�<
��h
���g!,F�
UV��������îG�
�S�!]�	
ïÍÎð>ñT�%�EAFG�
�t!z�����%C
����d�cy
	

8�9��b[Y�Q�72�Ï�%
��ÐÑ�
�������>x!��L�!ò����6eÕ
7��O�weh���q%*Ò>L�¨��%�
+zu�	�`
�EA>-�%�+zu!±²�
V��
��������#T��H:!�Ó#�
���îG��
'�-6Õ¬�W�u�	
�e
)z-h�u�w��ST.31z-h�u�w�
���UÂ��<Ø�<>�«Ô`Õ_�$�%�
.31z-h�u�w���ÖÀ>×Ø�%�	

Z+�2)hOcde�h�u�w��23���
MIPI!Ù-#�%L���<
$%ksh�u�w

��-���HDMIOyÚUSB!´?Û�T�%L
���%��
	UV���>Ü�
EMI�á��
�ESD�\���>â�st%�EAZRh��¶
A:#�%.31z-h�u�w��-b[Ý>,
�"�%C�U!S<��t�E<"�%����
�
	
Y�-��-�+zub[-���
1
zÕ�Þ>ó´#�%h�W�u�bß2Y6�>
�t�$�%!
8���ôq%FG>à-��L
���<
ªFbß2Y6��CMF¬hz>�EA
¥���<MjL�!ò���<$�%�L�CMF
¬hz(¬hz-(1)	
áÒ���1zÕâã>
ÒB����<
8�����EAÎ��Þ>ó´
#�$��LG���q%CMF¬hz	
ªm�


��¤�=����%�?��`
5����6�
{�a}�����%C
5���	{¸*'<�
V$��
���hÎ�¤h�>ä��EAé72
#��

ESD�\-��EAé72�}
Z���EAé7
2>1õ��74�¹:���
8�$$����
�����W��p-�V$��USB
MIPI

DSI
CSI
HDMI��q%
å`ÖÀ����h�
u�w����mh�¶Ý���LG�%¬­�-
­�Q-�+zu	
æ8D�	
ª�Ûç�ESD
�\ZRh��L�M$�
8�NO
�´&!g
!q�bß2Y6��¨è:!\T��L���î
G�



TND6001/D

http://onsemi.com
6

Figure 9. Manufacturing Flow of Silicon-based Common Mode filter
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Figure 10. Signal Integrity Demonstration of Si CMF in HDMI 1.4 Environment

Table 1. ON SEMICONDUCTOR’S SI CMF PRODUCT PORTFOLIO

Device MIPI Camera Interface MIPI Display Interface HDMI Source Interface USB 2.0 Interface

EMI4182 1 Data Pair,
1 Clock Pair,
(Low Res)
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1 Clock Pair,
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Address
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N/A N/A

EMI2121 N/A N/A N/A 1 Pair
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PUBLICATION ORDERING INFORMATION
N. American Technical Support: 800−282−9855 Toll Free
USA/Canada

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center
Phone: 81−3−5817−1050

TND6001JP/D

HDMI is a registered trademark of HDMI Licensing, LLC.
MIPI is a registered trademark of MIPI Alliance, Inc.

LITERATURE FULFILLMENT:
Literature Distribution Center for ON Semiconductor
P.O. Box 5163, Denver, Colorado 80217 USA
Phone: 303−675−2175 or 800−344−3860 Toll Free USA/Canada
Fax: 303−675−2176 or 800−344−3867 Toll Free USA/Canada
Email: orderlit@onsemi.com

ON Semiconductor Website: www.onsemi.com

Order Literature: http://www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative

http://www.onsemi.com/site/pdf/Patent-Marking.pdf

