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Figure 1. Equivalent Discrete Pi Filter and Pin Out
of the NUF4220MN
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Figure 2. Package View of the NUF4220MN

4321

(Bottom View)

GND

5678

APPLICATION NOTE

www.onsemi.jp

http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1


AND8275/D

www.onsemi.jp
2

��

NUF4220MN�yI�${J��� :¡il�
�¢�/0�1/£9!�¤�w¥���¦K*�7
��bc�!$§�¨L�ESDM����T�©ª
NE�3�	�9/�12L�*+bc�!�*«
¬O�ESDg*­P�12*�3����"#�	
�L)o®�=��*+ESD�nG2'�����
SG­P��¯�T�<¦QP��������2
L2$E+bc�!�°�1A©2'�*R15 kV�
ESDg*�7.0 V�tuv�;9��w�~-7
NUF4220MN�� BS±�$ESD9�:��.
E�='²�ESD9�:�2'T³�´µ$G4�
g*�T�*+ESDg*­P��E�¶�j·��
U-�3���-�ESD�¸ª¯(]�$��j�
¹!q:Hº*�3�BV��*+AND8245/D�
����	
��ESD/EMIi
jk�W»*�
7���E��X�A)�Y¼L�)�*+
NUF4220MN����!;�:�N�7.0 V$���

0�!JK�N�5.0 V�Z-$)GHl����:
�[L�)�*R
�7�¤�w¥���bc�!�¬O�)@CQ
Y½�EMIi
jk�12*�3��Bo®�=�
�*+3(�¤�w¥���9¾�0�/2'��
���
2@ 9¾\f��G:¿v�L�E�*
�7��*+3�Y½�EMIi
jk�12*��+
¤�w¥���bc�!�Q]L�¸[L7À^Á
EMI�8�L�À^ÁEMI�����SG�Â�E
��h-*���_`�T�*+

NUF4220MN�5�Ã�$a}�<��T�*+
 Ä�<��b� ByI�$B���Figure 3��
*F@��/0�1�G:H�0�EMIi
jkl
:m�EDSg*�{6*�7��2Åc�j�<�
L�£9!�g**�7��c��2Åc�j�<
�L�*+3�a}�yI��¤�w¥���bc
�!�d�<�L�*+

L
C

1 8

2 7

3

4

GND Flag

Speaker

Microphone

Figure 3. NUF4220MN in Differential Mode Configuration with Speaker
Output and Microphone Input in a Typical Configuration
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Figure 4. NUF4220MN in Differential Mode Configuration with
Speaker Output and Hands Free Speaker
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sign Considerations for ESD/EMI FiltersÎ(ij)k¹1)
Having the shortest path to analog ground ensures the best
EMI Filtering.º( Ï�EMIi
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Figure 5. Insertion Loss of the NUF4220MN with a
Network Impedance of 50 � with the Back Side GND

Connected to Board Ground.
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Figure 6. Insertion Loss of the NUF4220MN with a
Network Impedance of 8.0 � with the Back Side GND

Connected to Board Ground
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Figure 7. Insertion Loss of the NUF4220MN with a
Network Impedance of 1000 � with the Back Side

GND Connected to Board Ground

Figure 8. IV Characteristics of Zener Diodes when
Filter’s Back Side Ground Contact is Connected to

the Board Analog Ground
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��AND8245/DÍDesign Considerations for ESD/EMI
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Figure 9. NUF4220MN in Differential Mode Configuration with Speaker Output and
Microphone Input with a Floating Back Side GND and Pins 3 and 6 Tied to Board Ground
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Figure 10. Insertion Loss of the NUF4220MN at 50 �
with the Back Side GND Floating and Pins 3 and 6

Tied to Board Ground

Figure 11. Electrical Representation of a Single
Channel used for Audio Filtering with One Channel
in the Ground Path to Create an Effective Back to

Back Diode Structure
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Figure 12. Insertion Loss of the NUF4220MN at 8 �
with the Back Side GND Floating and Pins 3 and 6

Tied to Board Ground
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Figure 13. Insertion Loss of the NUF4220MN at 1 k�
with the Back Side GND Floating and Pins 3 and 6

Tied to Board Ground
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Back Zener Diodes when the Filter’s Back Side

Ground Contact is Floating and One Channel Acts as
the Ground Path
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Figure 15. Preferred Placement of Ground Vias for the Standard Configuration. The Placement of the Vias
Directly Under to the NUF4220MN Greatly Reduces the Parasitic Ground Path Inductance

Ground Vias

Figure 16. Alternative Placement of Ground Vias for the Standard Configuration. If there are Routing are via
Placement Constraints the Vias can be Placed Outside the are used by the NUF4220MN but at the Cost of

Introducing Parasitic Ground Path Inductance

Ground
Vias

Figure 17. Placement of Ground Vias for the Alternative Configuration. Placement of the Ground Vias should
be as Close as Possible to the Pins of the Channel that is being used for the Ground Path
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