
������������	
����
���	�������� Electromagnetic ��� FCC 

 

���� 

��.	�. 
����
 �������� , ��������
 

������

1.    ������������
 ���
��� 46654026 
 

2.    ����
�#� ��
�#�$ 46654042 
 

3.    �����#�& '�(���$��� 46654240 
 

4.    ��������)���� ��*&�����+� 46654364  
 

5.    �����������
� ���,������� 46654612 
 

6.    ������� ���+(#���� 46654703 
 

214552    Managing   Information Technology 
 

*�
��)��+)? 1 '����A�$� 2547 
 

B
�����'��CC�B+ ��D��+
B�B��)������+�(*�
#���$)

*�
������������
��#���
�� 
�(�����������
� 

�G���+�������$
����
� 



Table of Contents 

Section   Page 
 
Table of Content            ii 
List of figure             iii 
1.  FCC  (Federal Communication Commission)        1 
 1.1  �������� !" FCC          1 
2.  Electro-Magnetic Interference          3 
 2.1  �������� !" Electro-Magnetic Interference       3 
3.  )�*+,-!.����/0!,12� Electromagnetic +34-2�5267)2. FCC      6 
 3.1  )�*+,-!.)�*:5*)*<=��-2>>�?*.)�6:�@�0A)BCC� 6

3.1.1  )�*+,-!.E�6+�"-��F2�6G� (conducted EMI testing)     7 
 3.1.2  )�*+,-!.E�6+�"!�)�I (radiated EMI testing)     7 
 3.1.3  )�*)*<=��-2>>�?*.)�6)*<:-J�*�!6K)- 8

3.1.4  )�*+,-!.)�*)*<@5N4!�:0<)�*@/034�6:/0" !":*",26BCC� 8
3.2  )�*+,-!.1O�K�P �)26+�":�@�0A)BCC� 9

3.2.1  )�*+,-!.1O�K�P�)26F!/*<=PBCC�-SKF� 10 
 3.2.2  )�*+,-!.1O�K�P�)26�0N46�K+�P 10 
 3.2.3  )�*+,-!.1O�K�P�)26)�*@)K,:*",26BCC�@)K6U24��*O:..*�,@*A� 10 
 3.2.4  )�*+,-!.1O�K�P�)26@-K*= 11 
 3.2.5  )�*+,-!.1O�K�P�)26)�**.)�6�0N4 6�K+�PE�6-��F2�6G�BCC� 11 
 3.2.6  )�*+,-!.1O�K�P�)26-6��:�@�0A))G�02" 12 
 3.2.7  )�*+,-!.1O�K�P�)26-6��:�@�0A)@UK"520- 12 
 3.2.8  )�*+,-!.1O�K�P�)26F!:*",26BCC�F) 12 
4.  )*?3IW)X� !"�0N46:�@�0A)BCC� (Electromagnetic)      12 
 4.1  )*?3IW)X�+34 1 "�6F*�=�2,-2>>�?*.)�6�0N46:�@�0A)BCC� 13 

 Y6)�*)!-*�"!���* 
4.2  )*?3IW)X�+34 2 "�6-G�*�=-1�5:�,0!�+�":�@�0A)BCC�Y6)�*FK,F2Z" 13 
 =�6-2>>�?,��@+3�� 
4.3  )*?3IW)X�+34 3 "�6-G�*�=-1�5:�,0!�+�":�@�0A)BCCC�Y6)�* 14 
 )!-*�"-S�63*SBCC� BTS         
4.4  )*?3IW)X�+34 4 "�6+34/*W)X�Y6)�*)!-*�"IO6�+,-!.)�*/!")26:0< 14 
 *.)�6�0N46:�@�0A)BCC�

5.  )�**2.*!"������F*]�6/0!,12�+�",�6 Electromagnetic      14 
 5.1  6^�.��)�*Y�.*K)�* !" PTEC        16 

 



List of Figure 

Figure   Page 
 
*O/+34-1 :-,"*<,2.����S34 !"�0N46�K+�P+34YUY6"�6/*<@1+F�"` 1
*O/+34-2 :-,")�**.)�6^,�E�6!�)�I@/6F2�)0�" 4
*O/+34-3 )�*:5*-2>>�?*.)�6E�6-��F2�6G� 4



1. �������	
�� FCC
1.1  FCC ������� 
FCC �����	�
 Federal Communications Commission ��������
 !"�#$�%$#&'���(�)�

*�+�,����!��
 ,���
�-*.��*�-�/ %.1. 1934 &'���
67�-$8#�9*,-$8 ���� FCC �':	;
�
'��+!"��
$#
�-
<�,�7!'7	<�
$7!���=�
->?�@�9A
&-��@
*? �B�� 6&-&$1�?, +@&�=, 6&-�9!,
*��*$DD�>, 7�+�&'�� ����E"� &'��'
�-
-;	��*$DD�>-#
+�F���,9A
GHHI�(EMI : Electro-Magnetic 
Interference) ),"E�<�
+��!'77$�
9��+ ,-.�%<��@���+�� S%+������G,+E��*$DD�>-#
+�F���,9A
GHHI�T 
(susceptibility) 67�
 ,����':%-�#%9=�&$�+ 50 -$8 )��-;�&1*,-$8���-@
� ����Z"��=�
->?7@	@E�9&'�G��
[���!"�
<�,�77$�
9��+ 	;G��*���-Z	<�,����*@�%"�)��-;�&1G7" 

%>;
--�
�-&'�
<�
$# FCC �' 5 %� ����	;G7"-$#
�-FE��E$:�	�
�-;\���\@#7'F9;	;E"��[���
�-
-$#-��	�
+=]@*^� ����	;*���-Z�9.�
��	�
_--%�7'�+
$�G7"�_'��F%� 3 %��&���$:� F9;	;G���'
�-
*�$#*�=�&��7"��
�-��@�&'��
'��+!"��
$#&��\=-
@	)7` &$:�*@:� �-;\���\@#7'	;�9.�
 1 )� 5 !�:�7<�-�
E<�F,���,$+,�"�%>;
--�
�- ����%>;
--�
�-B=7�':	;7<�-�E<�F,�������-;�;�+9� 5 �/ 


�-��

 !"�#$�%$#*<�,-$#�=�
->?*.��*�- (wire and radio communications) *���-ZF#����

G7"����*��*�+�),D�` 7"+�
$�
9��+%.� 

1. Part 15 *<�,-$#�=�
->?%+��Z'�+@&�= (radio-frequency devices)  
2. Part 18 *<�,-$#�=E*�,
--� +@&��1�*E-? F9;�=�
->?&��
�-F_&�? 
3. Part 68 *<�,-$#�=�
->?&'�E����(�
$#-;##6&-1$_&? (telephone network) 
*<�,-$# Part 15 	;F#����E-8����
���� 4 j#$# F9;�$�G7"�@���%+��,���!���=�
->?%+��Z'�

+@&�=+��%.� �=�
->?)7` 
AE��&'�
�-&<����!���$�&<�),"�
@7
�-F[�
-;	��_9$����&'�%+��Z'�+@&�= (radio-
frequency energy) G��+��	;����&��*�� (conduction) ,-.�&����
�1 (radiation) 
AE�� 

������ 1 ����������������
�������� �	!���"#$"�������%&�'(��) 



67� FCC G7"�@���_9$����&'�%+��Z'�+@&�= (Energy in the radio frequency range) +��%.�_9$����
F���,9A
GHHI�&'�����%+��Z'�+@&�= (9 kHz m 3000 GHz) 67��'	=7�-;*�%?)�
�-��
��E-8���_.��

<�,�7
�-&<����!��E$+*��*$DD�> (transmitters) &'��'
<�9$�GHHI�E�<�����G��G7"�')#��=D�E)�
�-E@7E$:� 
(radio station license) F9;�_.��%+#%=�*$DD�>-#
+�&'��
@7	�
E$+*@�%"�&'�	;*��[9
-;&#E��
�- 
E@7E��*.��*�-7"+�%+��Z'�+@&�= (radio communications) 67��=�
->?7@	@E�9 (digital electronics) 
A	$7��(�)�
,�+77$�
9��+ 

'����%��	���'�*����++�,��-����(%��.-�//0�'(��) 

����
�-�&'�#��E-8��!���-;�&1G&�	;�&'�#G7"
$#��E-8��[9@E^$>o?�=E*�,
--� (��
.) 
%.� ��
. 1955-2542 
$# Part15 !�� FCC F9; CISPR15 
$# CISPR22  


�--#
+�&��F���,9A
GHHI� (Electromagnetic disturbance) ��		;&<�),"
�-&<����!�� 
�=�
->? (device) �%-.����.� (equipment) ,-.�-;## (system) �'%+��[@7_9�7,-.��
@7%+���*'�,��G7" ����
��.��)7
AE��&'�
�--#
+�&��F���,9A
GHHI�7$�
9��+
��),"�
@7%+��[@7_9�7)�
�-&<����,-.��
@7%+��
�*'�,��E���=�
->? (device) �%-.����.� (equipment) ,-.�-;## (system) 
�--#
+�&��F����,9A
GHHI� 
7$�
9��+	;�-'�
+������ *$DD�>-#
+�F���,9A
GHHI�,-.� EMI (Electro-Magnetic Interference) 
 



2. Electro-Magnetic Interference
2.1   Electro-Magnetic Interference ������� 

EMI %.�*$DD�>&'�G��E"��
�-),"�
@7!�:�)�-;## ,-.�*$DD�>-#
+�F���,9A
GHHI��':*���-Z
�%9.���&'�	�
F,9��
<���@7*$DD�>-#
+� (source) [���E$+
9�� (coupling) G��$�E$+-$#[9
-;&# 
(receptor) ����E$+-$#[9
-;&#7$�
9��+��		;,���Z�� �=�
->? �%-.����.�,-.�-;##
AG7" 

,�
9����
7(+�� 10 �/&'�F9"+�'�%-.���)B"GHHI�F9;�@�9A
&-��@
*?�;G-#"��&'���(�-�#` E$+ F9; 
9����
��-'�#�&'�#
$#�r		=#$� 	;_#+���=�
->?GHHI�F9;�@�9A
&-��@
*?)��r		=#$��'!��7�9A
9� 
*���-Z&<����G7"7'�@��!�:� FE�*@��&'��'�_@����
!�:�)�
�-)B"���!���=�
->?�,9���':67�&'�[(")B"���G��-("%.�
�-
[9@E*$DD�>-#
+�F���,9A
GHHI���
���B��
$� *��,E=&'�
��),"�
@7
�--#
+�&��F���,9A
GHHI� 
*���-ZF#����
G7"����*��*�+�),D�` E���-;�^&!��F,9��
<���@7 %.� 

1. F,9��
<���@7&��\--�B�E@ �B��*$DD�>HI�F9# HI�-"�� HI�[�� *���F���,9A
	�
7+���&@E�? 
-$�*'%9�*�@
 *���F���,9A
69
 ����E"�

2. F,9��
<���@7&'���=s�?*-"��!�:� �B�� �%-.���*��F9;-$#+@&�= 6&-&$1�?  6&-1$_&?�%9.���&'� 
�%-.���)B"GHHI�^��)�#"�� �=�
->?6-���� �%-.���%��_@+�E�-? -Z��E? �%-.���#@� ����E"�


�--#
+�
$�&��F���,9A
GHHI�!���=�
->?GHHI� *��[9),"�=�
->?&'�Z(
-#
+��$:� �
@7
!"�#
_-���)�
�-&<���� �B��)�6-�_��#�9 	;�'
�-E@7�I���-;
�1,"��)B"6&-1$_&?�.�Z.�)�#��
#-@�+> ��.���	�
-�����E����-;�&1_#+���%-.����.�&��
�-F_&�?#��B�@7 �B�� �%-.���
-;E="�,$+)	 
(Pacemaker) �%-.�������	$�,+;
�-�E"�!��,$+)	 (ECG) E("%+#%=��=>, (̂�@*<�,-$#�7A
���� ����E"� 
	;�
@7��
�-[@7�-
E@ ,-.���		;,�=7&<����G7"��.���'
�-)B"6&-1$_&?�.�Z.���(�)�#-@�+>)
9"�%'�� 

)�,9���-;�&1!���=6-��'
�--�����*@��&'����*�)	�
'��+
$#%+��[@7�
E@!���%-.����.�&��
GHHI�F9;�@�9A
&-��@
*? �B�� 

1. -;##�#-
!��-Z��E? �����r		=#$�%+#%=�
�-&<����7"+��@�9A
&-��@
*? (ABS) �
@7
�-9A�

9"�!�:���� ��.��-Z��E?�%9.���&'��!"�)
9"*Z��'	���
<�9$�GHHI� 

2. -'6�&%��6&-9&'�)B"%+#%=�
�-�v7 ��v7 !���-;E(6-�-Z������(�)
9"*���#@� �v7 ��v7 �����.��
�'�%-.���#@�` [��� 

3. �
@7�*'�����-#
+�+@&�=)�#"�� ��.��!"��#"��)B"����%-.���,-'�GH (dimmer) 
 


�-*��[���*$DD�>-#
+�!��F,9��
<���@7*$DD�>-#
+���		;��(�)�-(�!��F-�7$�,-.�

-;F*GHHI�)�*��E$+�<� *���GHHI�,-.�*���F���,9A
&'�F[�
-;	��G�&����
�1
AG7" �B�� ��.���'
�-
��v7�%-.���%��_@+�E�-?(source) _-"��
$#��v77(6&-&$1�?(receptor) #�	��%-.���-$#6&-&$1�?	;�-�
w�*"�
)�F�+��� F9;#��%-$:�����	=7�9A
` *'!�+!�:� ����%��_@+�E�-?	;F_-�*���F���,9A
GHHI���
��67�



G��G7"E$:�)	 67�)B"��
�1(coupling) ����E$+
9��)�
�-*��[���_9$���� ����	;�-'�
+�� 
�--#
+�
F���,9A
GHHI�[���&����
�1 ,-.��-'�
+�� radiated emission  

 

������ 2 ����-����-��A�	B(����-�C%�D�'��-��� 


�-F_-�*$DD�>-#
+�F���,9A
GHHI�	�
�%-.���%��_@+�E�-?G��$��%-.���-$#6&-&$1�? ��
	�

	;)B"��
�1����E$+*��[���_9$����F9"+ �$�*���-Z)B"E$+
9��)�
�-*��[���_9$�����'
&��,���� %.� 
*��GHHI�&'��9$x
!���%-.���%��_@+�E�-? F9;�%-.���-$#6&-&$1�?&'��*'�#��(� 
�-F_-�*$DD�>-#
+�67��'
*��GH�9':��,-.�*��E$+�<�*$DD�>����E$+
9��*��[���_9$���� �-'�
+�� 
�-F_-�*$DD�>&��*��E$+�<�
,-.� conducted emission  

������ 3 -���F�(��++�,��-��B(����	'���G�

��
	�
E$+�����
�--#
+�!��*$DD�>&$:�*��&��&'�
9��+��F9"+ �$��'
�--#
+�67�+@\'�.��` 
G7"�'
 �B�� 



- F,9��
<���@7*$DD�>-#
+�F[�
-;	��%9.��F���,9A
GHHI�67�[���&����
�1G��$�*���%�#@9

<�9$�/*$DD�>/%+#%=� &'��B.���E��
$#E$+-$#[9
-;&# 67�&'�*���%�#@97$�
9��+	;����E$+�<�*$DD�>
-#
+�&'��
@7!�:�G��$�E$+-$#[9
-;&# 

- *���%�#@9
<�9$�/*$DD�>/%+#%=� &'�E����(�
$#F,9��
<���@7*$DD�>-#
+�����E$+F[�
-;	��
%9.��F���,9A
GHHI�G��$�E$+-$#[9
-;&# 

- *$DD�>-#
+�F���,9A
GHHI�&'���(�)�*���%�#@9
<�9$�/*$DD�>/%+#%=� &'�E����(
$#F,9��
<�
��@7*$DD�>-#
+� �,�'��+�<�G��$�*���%�#@9
<�9$�/*$DD�>/%+#%=� &'�E����(�
$#E$+-$#[9
-;&#
67��j_�;������@����.��*��7$�
9��+��(�)
9"B@7
$���
�&��G,-��
A	;&<�),""�
@7*$DD�>-#
+�F���,9A
GHHI�
&'�E$+-$#[9
-;&#��
!�:��&���$:�

*$DD�>-#
+�F���,9A
GHHI�&'��
@7	�
E$+
<���@7*$DD�>-#
+�&'��'!��7�
@�
+�� (̂�@%= "�
$�
*���F���,9A
GHHI� (Electromagnetic field immunity) !��E$+-$#[9
-;&#&'�*���-Z&�G7" 
A	;&<�),"
E$+-$#[9
-;&#�$:��
@7%+���*'�,��,-.��
@7%+��[@7_9�7)�
�-&<����!�:� �����$��
A,���Z��
�-G��
*���-Z�!"�
$�G7"&��F���,9A
GHHI� 7$��$:�%<�+�� S%+���!"�
$�G7"&��F���,9A
GHHI� (Electromagnetic 
Compatibility) ,-.� EMCT 
A	;,���Z��%+��*���-Z!��E$+-$#[9
-;&# (�=�
->? �%-.����.� -;##) &'�
*���-Z&<����G7"67��
E@)�*@��F+79"��F���,9A
GHHI� F9;)�!>;�7'�+
$�E$+-$#[9
-;&#7$� 

9��+	;E"��G��
��),"�
@7
�--#
+�&��F���,9A
GHHI�&'���
�
@�^(�@%="�
$�*���F���,9A
GHHI�&'�*���-Z
&�G7"!���=�
->?�%-.����.�,-.�-;##�.��` 7"+� 

����%+��	-@�&'�-;�;�+9�)��7'E&'�[������rD,�&'��
'��+
$#*$DD�>-#
+�F���,9A
GHHI�G7"Z(

���+������F%��_'���rD,�)�&���w@#$E@�&���$:� F9;7"+�-;�;�+9�7$�
9��+
A�_'��_�&'�	;�'%+���!"�)	)�
*�!�+@B��':G7"7' FE�F�+&��)�
�-F
"G!�rD,�7$�
9��+
A�$�%�)B"-(�F##�7@� �r		=#$�&$:�&zs ' 

�-+@�%-�;,? F9;!"��(9&���w@#$E@
A�'�_'��_�&'�	;&<�),"�!"�)	)��-.���*$DD�>-#
+�F���,9A
GHHI�G7" 
�&%�@%)�
�-97*$DD�>-#
+�F���,9A
GHHI�F9;+@\'
�-&'�	;&<�),"�
@7%+���!"�
$�G7"&��F���,9A
 
GHHI�
A�
@7	�

�-9��[@79��Z(
)�F�+&���7@� 	��&<�),"
�-_$]��)��-.���%+���!"�
$�G7"&��F���,9A

GHHI��'F�+&��&'�G��B$7�	� �$��'�rD,�F9;,$+!"��'
��
���&'�-�
�-%"�%+"� �B�� %=>9$
s>;!��
�-
-#
+� (Characterization of interferences) �%-.����.�+$7 (measurements) F9;�&%�@%
�-97&��
*$DD�>-#
+� (mitigation techniques) ����E"� �-.���&'��'%+��*<�%$D�B��
$�
A%.� 
�-&'�	;E"��&<�),"[("&'�
�'*�+��
'��+!"��)�
�-��
F##9��+�	- (Circuit designers) ,-.�+@1+
-&'�&<�,�"�&'�)�
�-��
F## 
E@7E$:� F9;7(F9
�-&<����!���%-.����.�,-.�-;## E���` 	;E"���'%+���!"�)	)��-.���*$DD�>-#
+�F��
�,9A
GHHI�F9;%+���!"�
$�G7"&��F���,9A
GHHI�������_'��_� �_-�;%+��-("F9;%+���!"�)	)��-.���!��
F,9��
<���@7*$DD�>-#
+�F9;�&%�@%)�
�-97[97$�
9��+	;B�+�),"*���-Z,9'
�9'����rD,�%+���!"�

$�G7"&�� F���,9A
GHHI�G7"E$:�FE�!$:�E��)�
�-��
F## ����	;�'[9&<�),"�-;,�$7%��)B"	���G7"�'
7"+� 
��
	�
�$:�%+���!"�)	)��-.����&%�@%)�
�-+$7�����'��
���,9��+@\'
A�'%+��*<�%$D�B��
$� FE������G-
A
E��
�-97&��*$DD�>-#
+�F���,9A
GHHI�7"+�+@\'
�-E���` &'��'��(��@G7,���Z��
�-*���-Z
<�	$7G7"



,�7*@:� �����_'��F%�
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3.2.1 -�������&�� �!$�-��'(����K!�//0��� '	J (electrostatic discharge immunity testing) 
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3.2.5 -�������&�� �!$�-��-����-�������� �	!B(����	'���G��//0� ( RF conducted immunity 
testing) 

����
�-&7*�#%+��&�E��
�-Z(
-#
+�)�-(�!��%+��Z'�+@&�=&'���&��*��E$+�<�GHHI�F9;
B���*��*$DD�>�.��` 


�-&7*�# conducted immunity ^��)�,"���v7
$�%9.��F���,9A
GHHI�
!>;&7*�# 
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