
���������	
��
���������	
��
���������	
��
���������	
��
���������	
��
���������	
��
���������	
��
���������	
��


EMC��������������������� � � 	� � � 	� � � 	� � � 	

EMC 
 � � 

 � � 

 � � 

 � � 


EMC � � � � � 
� � � � � 
� � � � � 
� � � � � 


EMC � � � 
� � � 
� � � 
� � � 
 ����EMI

EMC � � � 
� � � 
� � � 
� � � 
 ����EMS

EMC � � � 	� � � 	� � � 	� � � 	



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

����������������EMI � � � �� � � �� � � �� � � �����������������EMI � � � �� � � �� � � �� � � �

�� ������������������������� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �

�� ������������������������� � � � 	� � � � 	� � � � 	� � � � 	� � � � 	� � � � 	� � � � 	� � � � 	

�� 
 � �
 � �
 � �
 � �
 � �
 � �
 � �
 � � ������������������������� 
 � �� 
 � �� 
 � �� 
 � �� 
 � �� 
 � �� 
 � �� 
 � �

�� ������������������������� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �

�� ������������������������ � � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � �

�� � � � � � �� � � � � �� � � � � �� � � � � �� � � � � �� � � � � �� � � � � �� � � � � � ������������������������ � � �� � �� � �� � �� � �� � �� � �� � �

�� � �  � �  � �  � �  � �  � �  � �  � �  ———— � � � � ! " � � � # � $� � � � ! " � � � # � $� � � � ! " � � � # � $� � � � ! " � � � # � $� � � � ! " � � � # � $� � � � ! " � � � # � $� � � � ! " � � � # � $� � � � ! " � � � # � $

�� � � %� � %� � %� � %� � %� � %� � %� � % ———— � � � �� � � �� � � �� � � �� � � �� � � �� � � �� � � � ������������������������ & ' ( ) � * +& ' ( ) � * +& ' ( ) � * +& ' ( ) � * +& ' ( ) � * +& ' ( ) � * +& ' ( ) � * +& ' ( ) � * +



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

����������������EMI � � � �� � � �� � � �� � � �����������������EMI � � � �� � � �� � � �� � � �

�� ������������������������������������������������

�� � � � 	 
 � � 
 � �� � � 	 
 � � 
 � �� � � 	 
 � � 
 � �� � � 	 
 � � 
 � �� � � 	 
 � � 
 � �� � � 	 
 � � 
 � �� � � 	 
 � � 
 � �� � � 	 
 � � 
 � �

�� � � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � � � � �� � �� � �� � �� � �� � �� � �� � � � �� �� �� �� �� �� �� �

�� � � � �� � � �� � � �� � � �� � � �� � � �� � � �� � � � � � �� � �� � �� � �� � �� � �� � �� � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � �� � � � � �� � � � � �� � � � � �

�� �  ! " # $�  ! " # $�  ! " # $�  ! " # $�  ! " # $�  ! " # $�  ! " # $�  ! " # $



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC��������������������EMC��������������������

• ��������	
��
�������
� � 
� � � 
�� � � � � �� � ��  !

�����" # $ % & ' ( & ) * �+ , �

• ( - �� . / 0 1 2 3 4 
) 5 6 7 ��� �

• 8 9 : ( - 
; �< = > ? @ 
A B C D E �
� F G H I �J K 
L D E ��M N > O P �

Q R & ( S T U �D V W �



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC���� ����� ����� ����� �EMC���� ����� ����� ����� �

EMC

EMI EMS

CE RE

SusceptibilityEmission

� � ESD

CS

Surge� � EFT

PFMF

RS

DIPS RWG



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC���� ����� ����� ����� �EMC���� ����� ����� ����� �

� ��������	
��
������
�� � � � � 	� � � � ����� � � � �� �
� � �! � "

CE:         Conducted Emission
� � � 	

RE:         Radiated Emission

 	 � 	

• # $ % & �' ( ��) �������� �

�! � * + �"



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �

� �, - ( * + �. / 0 1 � �2 3 4 5 ,
6
7 ��, 8 ,
9 :; < = > :? 4 ,�, @ 9
:,�A 9 :, B 8 9 :C D E ,F G C �8 H
I, J K 9 :, L M 5 4 ,+ N OC P Q 9 :,O
R S T 4 , 6 U 9 , V U W 4 , X Y Z [ 4 , \ ]
4 ^ .



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �

� X Y Z [ \ ] ^ _ ` a Z b

– Z=Rac+ j�L

– Rac=1/ �d��� �� 
 � � � �

– L=0.2*l*In(4l/d)

� X Y Z " ] c V ^ _ ` d a Z b

–



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �

� � � � �

– �������

– � 	 
 �� ��

– � 	 �� �� ��

� 
 	 � �

– 
 � ��

• �����

• �� ���

– � � ��

• � � 	 � � ��

• 
 	 � � ��



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �

�� � � � � �

�
�
�

�
�
�
�
�

Rt

Rt



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �

� � � � � � � �

�� 1 �� 2

� �� 1 � �� 2

�����



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �

� � � � � � � �

I 2

V G

I 1

I S2

I S1

I L1

I L2

I G

V S2

Vs1



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �

� ��� � � �

�� 1

�� 2

�

�
� � � �

i1+i2 i1

i2



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �

� � � Z E/H



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �

������������:Zo=E/H��������, � ���	 
 � � .

� �� �� �� � (r<<����/2����)

������������:   Zo(
)=120�(�/2�r)>>377�

Zo(�)=120�(2�r/�)<<377�

� �� �� �� � (r>>����/2����)

������������:    Zo= � � o/�o=120�=377�



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �

� � � �� � � � � � � � � �  !� " # � � 
$ % &
� � �� � � ' !� " # � � �$

dv/dt=Z di/dt
! " Z# $ �% di/dt&dv/dt�� ' � � (
! " )# * �% + , -+ . /+ 0 -+ . �� 1 � � (



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �� ��� ��� ��� �� EMC � � � �� � � �� � � �� � � �

� ��������	
��
������	
����������	
��
������	
����������	
��
������	
����������	
��
������	
��

� � � �� �� � � � � � � � � � � ��� �  ! " # �� � �� �� � � � � � � � � � � ��� �  ! " # �� � �� �� � � � � � � � � � � ��� �  ! " # �� � �� �� � � � � � � � � � � ��� �  ! " # �
��� �  ! "��� �  ! "��� �  ! "��� �  ! " ����

� $ % & ' ( � �) � � � �*$ % & ' ( � �) � � � �*$ % & ' ( � �) � � � �*$ % & ' ( � �) � � � �* + , + -+ , + -+ , + -+ , + - . �. �. �. �/ ��) � �0 1/ ��) � �0 1/ ��) � �0 1/ ��) � �0 1
22223 43 43 43 4 55553 63 63 63 6 7 8 ( ��9 � �7 8 ( ��9 � �7 8 ( ��9 � �7 8 ( ��9 � �

� : ; & ' ( � �) � � � �*: ; & ' ( � �) � � � �*: ; & ' ( � �) � � � �*: ; & ' ( � �) � � � �* + < + -+ < + -+ < + -+ < + - . �. �. �. �/ ��) � �0 1/ ��) � �0 1/ ��) � �0 1/ ��) � �0 1
22223 =3 =3 =3 = 55553 63 63 63 6 7 8 ( ��9 � �7 8 ( ��9 � �7 8 ( ��9 � �7 8 ( ��9 � �



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC � � � � �� � � � �� � � � �� � � � �EMC � � � � �� � � � �� � � � �� � � � �

2 3 4 5 6 CE/RE7 8 9 �: ; < = > ? @ 8 9 7 A B



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC � � � � �� � � � �� � � � �� � � � �EMC � � � � �� � � � �� � � � �� � � � �

� ( ) �* + , - . / AC 0 1 2 3 4

LISN POWER
SUPPLY

SPECTRUM
ANALYSER

LOAD

COAX

AC

DC

AC



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC � � � � �� � � � �� � � � �� � � � �EMC � � � � �� � � � �� � � � �� � � � �

� LISN8 C 7 D E ��

– �f >> 150KHz � � � DUT�
� � � LISN	 
 � � 
 �
100 ohm (50 + 50)

AC L

N

E

POWER

SUPPLY

CURRENT

DIFFERENTIAL MODE

1uF

100nF50uH

50 OHM

50uH

50 OHM1uF

100nF

L1

L2

LISN

ANALYSER
SPECTRUM

DUT
50 OHM
COAX

Impedances at
150KHz:

1uF: 1.06 ohm
50uH: 47 ohm
100nF: 10.6 ohm

50ohm dominates
at high frequency



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC � � � � �� � � � �� � � � �� � � � �EMC � � � � �� � � � �� � � � �� � � � �

� LISN8 C 7 � E ��

– �f >> 150KHz � � � DUT�
� � � LISN	 
 � � 
 � 25 
ohm (50 // 50)

AC L

N

E

POWER

SUPPLY

CURRENT

COMMON MODE

1uF

100nF50uH

50 OHM

50uH

50 OHM1uF

100nF

L1

L2

LISN

ANALYSER
SPECTRUM

DUT
50 OHM
COAX

Impedances at
150KHz:

1uF: 1.06 ohm
50uH: 47 ohm
100nF: 10.6 ohm

50ohm dominates
at high frequency



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC � � � � �� � � � �� � � � �� � � � �EMC � � � � �� � � � �� � � � �� � � � �

� ���������	
�



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC � � � � �� � � � �� � � � �� � � � �EMC � � � � �� � � � �� � � � �� � � � �

F 2 � G H I J K L 7 LISN



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC � � � � �� � � � �� � � � �� � � � �EMC � � � � �� � � � �� � � � �� � � � �

1uF

100nF50uH

50 OHM

50uH

50 OHM1uF

100nF

L1

L2

LISN

ANALYSER
SPECTRUM

DUT
50 OHM

COAX

• M N ��I J 7 PE�� O � E ��
• ! " LISN P Q DUTR S T 7 U �
• DUTV � W X 7 Y Z �[



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC � � � � �� � � � �� � � � �� � � � �EMC � � � � �� � � � �� � � � �� � � � �

LISN POWER
SUPPLY

AC

L

N

E

5u

AC CABLE

• \DUTT ] � ^ * 7 D E �[ �_ � D E ��
• ` 2 a b 7 c � E d Y



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC � � � � �� � � � �� � � � �� � � � �EMC � � � � �� � � � �� � � � �� � � � �

� e f � g h f �

� i j \N k ��l �m n o a b g Y p # q r s 7 f � �

����������������
� ���� ���� ���� ���

� � �� � �� � �� � �
	 
 �	 
 �	 
 �	 
 �



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC � � � � �� � � � �� � � � �� � � � �EMC � � � � �� � � � �� � � � �� � � � �

���������������� ��������	�
��
������

� � 	�� � � � 	� ��� � � � � ��� ! �

" # $  ! �% & �' ( ) * 	��+ � , - . �

� ���� ���� ���� ��� / 0 � ���1 2 �3 4 �5 6 7 8 9 : ; �3 �<

��3 �� = # �> ? � 6 7 8 @ # 
�A B 2 < �

�3 C D E F G < ����H I ���! �� ���

J K / 0 � # L M N �1 2 �3 4 O P H ��

< ���Q R S T U F V �W ��X � �

Y Z di/dt�dv/dt�[ \ ] �	� ��̂ � �_ ` a b , c a b � �d

e f



�������� Presentation to Speedy-Tech     Prepared by King Lee, EAN Technologies Limited

EMC � � � � �� � � � �� � � � �� � � � �EMC � � � � �� � � � �� � � � �� � � � �

� � 
 � � �

�t �u 1kHz v ] b
MHz�\l=�/2w x d
� y �z � { � | }

~ � f �

•λλλλ = 300/fo (λλλλ in metres, fo in Mhz)

•Examples:

•L = 2.5m,   λλλλ = 5m,    fo = 60 MHz

•L = 1m,      λλλλ = 2m,    fo = 150 MHz
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