
NEW : �Ì�”�´�ã�ï 18 �w�J�å�^�À

���v�q�þ�¹�É�¿�Ä�U�Z 
t
ˆ �™	£
http://www.Sonnet.Site

info@Sonnet.Site

2022�å 2 �D 6 �Ô



ii



iii

�è�Í

�H 1 	· SonnetLite �w� �ï�µ�Ä�”�ç 1

1.1 �7	ý�Ì�”�´�ã�ï�›�S�–�M�X�i�^�M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.2 � �ï�µ�Ä�”�ç�t
ž�A�s���¥ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.3 �y�M�Ì�”�´�ã�ï�w�ž�ï� �ï�µ�Ä�”�ç . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.4 �¼�¢�ï�é�”�Å . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.5 � �ï�µ�Ä�”�ç . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1.6 �J�å . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 2

1.7 �å� �·�ï�µ�w� �ï�µ�Ä�”�ç . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

1.8 �±�Ù�”�Ä�•�–�;
M�v�s�r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

�H 2 	· Sonnet �Ö�ó 5

2.1 �x�a�Š�t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5

2.1.1 �I�ˆ�q�Ï
R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2.1.2 �Ž
æ� �ï�»�”�Ñ�£�”�µ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2.1.3 �Ñ�•� �ç�w�¦�Á� 
¯�Ô�›
ƒ���b�” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2.2 �«�J�w�z�|	Z�`�q
â�^�w�“�A –RFID �»�¬ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2.2.1 �«�J�w�z�|	Z�` . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2.2.2 “ xgeom ” :�Þ�Ã�ç�w�Ö�—�q�r
s	Ú�E�w
ƒ�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2.2.3 “ emgraph ” :�¬�å�Ñ�w
¯�Ô . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

2.2.4 “ emvu ” : �?�v
ü
Í�w
¯�Ô . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

2.3 �ð�J�w�Ö�—�q�ž�ï�Â�Æ�›
Q –�o F �ž�ï�Â�Æ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

2.3.1 �ð�J�w�“�A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

2.3.2 “ xgeom ”�w�I�ˆ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

2.3.3 �o�•�w
ƒ�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

2.3.4 �Ø�¿�«�µ�Í�å�Ý�”�»�w�>
ƒ�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

2.3.5 � �?�.
Ú�w�Ï���w
ƒ�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

2.3.6 �Ú���‹�.�w���[ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

2.3.7 �Ï���w�¬�Ý . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

2.3.8 ToolBox�w�“�A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

2.3.9 �Í�»�”�ï�w�Ö�— . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

2.3.10 �r
s	Ú�E�w
ƒ�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

2.3.11 �r
s�q�A�L�w
¯�Ô . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

2.3.12 “ xgeom ”�p�w�^�À�w�‡�q�Š . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

2.3.13 “ patvu ”�t�‘�”�L�ù�›
Q�w�-�‰�q
¯�Ô . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

2.4 �Í�å�Ý�”�»�µ� �”�Ó�q�›
Q� �ï�Ð�”�¼�ï�µ –�Ú� �«�é�µ�Ä�æ�¿�Ó
¢�Ï . . . . . . . . . . . . . . . . . . 25

2.4.1 �ð�J�w�“�A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

2.4.2 �›
Q� �ï�Ð�”�¼�ï�µ�w	*�þ
:�›
Q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

2.4.3 
¢�Ï
ï�w�µ� �”�Ó . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

2.4.4 �¥�„�T�’�w�‘�m�w�µ� �”�Ó . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28



iv �è�Í

2.4.5 �^�À�w�‡�q�Š . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.4.6 �U	[�$�s�Ä�Ð�¿�« . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

2.5 �Ò�;�‹�‹�. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
2.5.1 �Þ�Ã�ç�w�“�A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
2.5.2 �Ò�;�‹�‹�.�w�Þ�Ã�ç . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
2.5.3 �r
s	Ú�E�q�A�L�w
¯�Ô . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

2.6 
æ
¼�q��
: –�Ì� �ž�µ�Â�Ÿ�” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
2.6.1 �ð�J�w�“�A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
2.6.2 �Ö�—�w	j
‹ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
2.6.3 �Í�»�”�ï�w�Ö�— . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
2.6.4 
æ
¼�w�Ú�¢�ï�Ä . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
2.6.5 �r
s	Ú�E�q�A�L�w
¯�Ô . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
2.6.6 
æ
¼�w�Þ�Ã�ç�t�m�M�o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

�H 3 	· �\�•�T�’ 39

3.1 
:�‹�-�‰�t�m�M�o�w�¡�r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
3.1.1 �I�T�X�-�‰�`�o�‹
^�S�x	Í�U�’�s�M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
3.1.2 �¯�ï�Ð�á�”�»�U
��2�`�o�‹�r
s�F�Û�x�„�q�œ�r
ÿ�Q�s�M . . . . . . . . . . . . . . . . . . . . . 39

3.2 �ô	*�þ�w�,
Å�w�,
Å [5] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
3.2.1 �þ�Õ�t�‘�”�³�Û�á�è�”�»�w
¬�R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
3.2.2 �›
Q� �ï�Ð�”�¼�ï�µ�U���[�p�V�”	Ô�ù . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
3.2.3 �‹�.���æ�q� �?�.���æ�w�r
s	��O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
3.2.4 �þ�Õ�q
Æ�A�L�ù�q�ž�ï�Â�Æ�q�Ê� �¶�w���� . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

3.3 �‘�“	Ä�`�M�¿�‰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
3.3.1 �¹�É�¿�Ä�U�Z�p�;�™�`�o�M�”�¿�‰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
3.3.2 SPICE�t���`�o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
3.3.3 �ž�ï�Â�Æ�t�m�M�o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
3.3.4 
:�‹�-�‰�t�m�M�o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

3.4 Web�p�w	Ø�C���™ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
3.5 �S�ð�M�ù�˜�d�w�M�w�S�&�M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

�€�ß���Y 43



1

�H 1 	·

SonnetLite �w� �ï�µ�Ä�”�ç

�Á�‰�w�?�Ó�„�r
s�¹�Ñ�Ä SonnetLite�w� 

�ï�µ�Ä�”�ç�M�O�›	Ä�`�X
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ˆ �7	ý�w�Ì�”�´�ã�ï�›�–�O�}
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�M�}

1.1 �7	ý�Ì�”�´�ã�ï�›�S�–�M�X�i�^�M
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[�q�‰�°�w	ý�`
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��­�^�•�|�f�•�’�w�å� �·�ï�µ�x���™
C�æ�^�•�”

�\�q�x�K�“�‡�d�œ�}

ˆ SonnetLite�Ì�”�´�ã�ï 18 �x SonnetLite�S�‘�| Son-
netLitePlus�w�Ì�”�´�ã�ï 15 �w�Þ�Ã�ç�Ñ�•� �ç�›�¡

�ˆ���ˆ�|�6�r
s�b�”�\�q�U�p�V�‡�b�}
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�´�ã�ï 15 �q�‰�s�Ž	Í�w�F�Û�w�Þ�Ã�ç�›�r
s�p�V

�‡�b�}
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ˆ Windows �›���8�$�t�Ë	ý�`�7	ý�w	Ý�6�t�-�l�o�M

�”�\�q�} *1

ˆ �°
`�$�s�ó�—�w Intel �%CPU*2

ˆ vnc,rdc�s�r�É�¿�Ä�ë�”�«�›�p�`�h�w�æ�Þ�”�Ä
â�^

�›�`�s�M�\�q�} *3

*1 �\�•�›	{�M�o�M�” 2022�å 1 �D�w�Ì�:�p�|�Ã�µ�«�Ä�¿�Ó OS �p
�x Windows10�w�³�£�ž�U 80% �Ž	Í�p�b�} Windows11�•�w� 
�æ�x�‡�i�`�y�’�X�T�T�”�¥�˜�•�‡�b�}

*2 �\�•�›	{�M�o�M�” 2022�å 1 �D�w�Ì�:�p�S�f�’�X Apple �þ�p�>
�;�^�•�o�M�” ARM �%CPU �p�x�ˆ�^�`�‡�d�œ�}

*3 �å� �·�ï�µ�w� �ï�µ�Ä�”�ç�‡�p�x�æ�Þ�”�Ä
â�^�p�‹�D�ó�p�b

�p�b�}

�y�M�Ì�”�´�ã�ï�›� �ï�µ�Ä�”�ç�`�o�M�”	Ô�ù “1.3 �y

�M�Ì�”�´�ã�ï�w�ž�ï� �ï�µ�Ä�”�ç ” �t	H�l�o�|�y�M

�Ì�”�´�ã�ï�› �ž�ï� �ï�µ�Ä�”�ç�`�o�X�i�^�M�}


a
¼
[�›���w
��q�ž�;�s�^�l�o�M�”	Ô�ù 
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¼
[�x���w


��U�“�Ä�t�–�l�o�M�”�T�‹�`�•�‡�d�œ�T�’���w PC
�›�s�`�o�X�i�^�M�}
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¼
[�›�×
ü
•�;�t�S�–�M�w	Ô�ù SonnetLite�›� �ï�µ

�Ä�”�ç�d�c�| 5 �Ö�”�´�w “Sonnet�Ö�ó ” �t
��œ�p�X

�i�^�M�} “Sonnet �Ö�ó ” �w
c�“�p�x
a
¼
[�q Son-
netLite �w�)�x�†�r�K�“�‡�d�œ�}

1.3 �y�M�Ì�”�´�ã�ï�w�ž�ï� �ï�µ�Ä�”�ç

1. Windows �w �Ó�é�¬�å�Ü�w�å�C�q�_	† �• �ž�Ó�æ�q�;�ó

�w�¤�T�’ SonnetLite 15.53 *4�}�w �ž�ï� �ï�µ�Ä�”�ç �›


¬�œ�p�X�i�^�M

2. �K�q�x�h�Ø�w�¦�Ô�t	H�l�o�Ã�Ñ�¥�ç�Ä�w
�
�

�
��Ø�»�ï �p

�7�™�‡�p
��Š�y�ž�ï� �ï�µ�Ä�”�ç�x�ì�ƒ�p�b�}�Í�w

“1.4 �¼�¢�ï�é�”�Å ” �t
��œ�p�7	ý�w SonnetLite�›�Ö

	��`�o�X�i�^�M�}

CD-ROM �• DVD-ROM �›�S�Ë�j�w	Ô�ù �S 	� �i �t

SonnetLite�w CD-ROM �• DVD-ROM �›�S�Ë�j�s

�’�|�f�w�Ì�”�´�ã�ï�x�y�M�D�ó
Q�U�ô�M�p�b�}�Í�w

“1.4 �¼�¢�ï�é�”�Å ” �t
��œ�p�7	ý�w SonnetLite�›

�Ö	��`�o�X�i�^�M�}

1.4 �¼�¢�ï�é�”�Å
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1. https://www.sonnetsoftware.com/products/

�U�|�î�M�t�–�;�`�‘�O�q�b�”�q�å� �·�ï�µ�U�˜�’�•�‡�d�œ�}�æ
�Þ�”�Ä�p�w�–�;�t�x
a
¼
[�w�É�¿�Ä�ë�”�«�å� �·�ï�µ�U
ž�A�p
�b�}

*4 �Ý �Ç �á �” �w �Ê 
² �x SonnetLite 15.53 �p �s �X �|�« �Q �y

SonnetLite 18.51�• Sonnet 17.54�s�r�T�‹�`�•�‡�d�œ�}
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�Ç�á�”�›�h�r�l�o�X�i�^�M�}
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�¢�Ÿ�ï�Å�¢

”

1.5 � �ï�µ�Ä�”�ç

� �ï�µ�Ä�”�ç�x�D�ó�s�T�W�“�Ã�Ñ�¥�ç�Ä�w�‡�‡
��Š�o

�X�i�^�M�}

1. 
$ 1.2 �x “ Setup Wizard
�¢�Ÿ�ï�Å�¢

” �w	s�8�h�Ø�p�b�}
�
�

�
�Next �›�«�æ�¿�«�`�o
��œ�p�X�i�^�M�}

2. �Í �t �–�; �• �Z	{ �• �w�‰�™�U�{�Š�’ �• �‡�b�} “ � I
accept the terms in the license agreement :�–�;�•�Z

	{�t�‰�™�b�” ” �t “ � �½�£�¿�«�›�Ö�•�o ”
�
�

�
�Next �›

�«�æ�¿�«�`�o�X�i�^�M�}�‹�j�–�œ�‰�™�`�s�Z�•�y� 

�ï�µ�Ä�”�ç�›���Z�”�\�q�x�p�V�‡�d�œ�}

3. �™�x�Ã�Ñ�¥�ç�Ä�w
�
�

�
��Ø�»�ï �p�r�œ�r�œ
��œ�p�X�i

�^�M�}

4. � �ï�µ�Ä�”�ç�U	4�˜�”�q�| Windows �w�µ�»�”�Ä�Ý

�Ç�á�”�T�Ã�µ�«�Ä�¿�Ó�t Sonnet�w	ý�`�M�ž� �¯�ï

�U�K�”�x�c�p�b�T�’�|�¼�Ò�ç�«�æ�¿�«�p�î�æ�`�o�X

�i�^�M�}

5. 
$ 1.3 �w SessionMgr.�q�J�å�›���b “ Sonnet Lite Regis-

traion
�¢�Ÿ�ï�Å�¢

” ( 
$ 1.4) �U�‰�V�‡�b�}
�
�

�
�Close�p���a

�”�\�q�‹�p�V�‡�b�U�|�°�J�å�w�‡�‡�p�x�r
s�F�Û�t

�k�`�M
M�v�U�T�T�l�o�M�”�w�p�|�Í�w “1.6 �J�å ” �t


��œ�p�X�i�^�M�}

1.6 �J�å

�\�\�p�x� �ï�µ�Ä�”�ç�`�h SonnetLite�w�J�å	Ø�C�›

�����¹�É�¿�Ä�þ�t
ù�“�|�Ý�”�ç�p�å� �·�ï�µ�›	!�Z	��”

	�	q�›
†�Ì�`�‡�b�}

1. �‹�`
$ 1.4 �w “ License Setup
�¢�Ÿ�ï�Å�¢

” �U�‰�T�s�T�l

�h	Ô�ù�x�| SessionMgr.�w Admin License... �›
¬�œ�p�X

�i�^�M�}

2. 
$ 1.4 �w “ License Setup
�¢�Ÿ�ï�Å�¢

” �w
�
�

�
�Register�›�«
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$ 1.5 �����¹�É�¿�Ä�þ�w�J�å�±� �Ä

�æ�¿�«�`�o�X�i�^�M�}

3. 
$ 1.5 �w�‘�O�t�¢�£�Ò�Ò�å�¢�²�U�����¹�É�¿�Ä�þ�w

�J�å�±� �Ä�t
€���^�•�‡�b *8 �}

4. �¤�ò�è�t�G�Ö�`�o�X�i�^�M�} “*” �Ú�”�«�w�ò�è�x
ž

�c�G�Ö�`�o�X�i�^�M�}�›�t Email �ž�Å�è�µ�x	O�A�p

�b�} �\�\�p�G�Ö�`�h Email �ž�Å�è�µ�t�å� �·�ï�µ

�U
ù�’�•�o�V�‡�b�} �7�™�w�~�æ�x�ƒ	í�p
¯�Ô�^�•�o

�M�o�| *9 �!�Ë�b�”�\�q�x�p�V�‡�d�œ�}

5.
�
�

�
�Register�›�«�æ�¿�«�`�o�X�i�^�M�}

6. �Í�w�º�0�U�ó� �p
¯�Ô�^�•�‡�b�}

�J�å�K�“�U�q�O�]�_�M�‡�b�} activation code�U
�<�G�w E-mail �ž�Å�è�µ �t�S
ù�“�`�‡�b�}

E-mail �ž�Å�è�µ

�‹�` E-mail �ž�Å�è�µ�U�� �§�M�s�’ �\ �\ �› �«

�æ�¿�«�`�o�X�i�^�M�} activation code�U 24 �Ì

���&�l�o�‹�§�T�s�M�s�’�\�\�t�È�W�`�o�X�i

�^�M�}

7. �ó� �w�Ý�¿�·�”�´�›�g�r�`�h�’�Ò�å�¢�²�›���a�o�X

�i�^�M�}

8. �•�U�o “Sonnet Lite Activation Code”�q�M�O�Ý�”�ç

�U�§�V�‡�b�}

�\�w�Ý�”�ç�U�§�M�h�s�’ 3 �Ö�”�´�w “1.7 �å� �·�ï�µ

�w� �ï�µ�Ä�”�ç ” �t
��œ�p�X�i�^�M�}

�‹�`�§�T�s�M	Ô�ù�x *10

1. 	!	ô�`�o�‹�Î�í�Ý�”�ç�Ñ�¥�ç�¼�s�r�t�×�ˆ�$�t	ü�“


ü�Z�’�•�o�>�n�M�o�M�s�M�}

2. 3 �Ö�”�´�w
$ 1.5 �p�G�Ö�`�h E-mail �ž�Å�è�µ�U��

*8 �p
µ�s�U�’�\�w�Ì�:�p� �ï�»�”�É�¿�Ä
€���U
ž�A�p�b�}�‹�`�æ


�`�h	Ô�ù�x� �ï�»�”�É�¿�Ä
€���w�p�V�”���¥�›
T�Q�o�T�’
SessionMgr.�w Admin License... �›
¬�œ�p�X�i�^�M�}

*9 �\�•�’�x�� SonnetLite�›� �ï�µ�Ä�”�ç�`�h�Ú�³�ï�›�Ý���b�”�{
��	Ø�C�p�b�}�\�w�{��	Ø�C�t�0� �`�h�å� �·�ï�µ�U
C�æ�^�•�‡
�b�}	H�l�o�\�w�J�å�^�À�x
ž�c SonnetLite�›�–�;�b�”�Ú�³�ï�p
�æ�s�˜�s�Z�•�y�s�“�‡�d�œ�}

*10 2022�å�w�Ì�:�p 2,3 
ü�p�§�X�‘�O�p�b�} 10 
ü�h�l�o�‹�§�T�s
�Z�•�y�s�t�T�q�M�\�q�U�I�\�l�o�M�”�q�Y�l�o�‘�M�p�`�•�O�}


$ 1.6 �����¹�É�¿�Ä�þ�T�’�§�X�Ý�”�ç

�§�l�o�M�”�T�|	!	ô�p�V�s�M�ž�Å�è�µ�p�K�”�}

3. (�Ã�Š�o�‡�•�t )“ �����¹�É�¿�Ä�þ�w�±�”�Ì�”�w�Ä�å

�Ò�ç ”

�p�b�}

�ó���q�M�O�i�Z�p�Î�í�Ý�”�ç�q�`�o
Q�…�^�•�o�`�‡�O

�\�q�U�K�“�‡�b�}�K�s�h�w�Î�í�Ý�”�ç�Ñ�¥�ç�¼�t���•�o

�M�s�M�T�|�K�”�M�x�Î�í�Ý�”�ç�Ñ�Ÿ�ç�»�w
ƒ���U�k�`�b

�W�s�M�T�Ð�‚�o�ˆ�o�X�i�^�M�}

�q�þ�•�G�¶�º�w�Ý�”�ç�ž�§�¢�ï�Ä�x
ù	ô�t�‹	!	ô�t�‹

�k�`�M
M�v�U�T�T�l�o�M�”	Ô�ù�U���M�p�b�·�©�á�æ�Â�Ÿ

	Í�w�g���p�|�‚�Ž�T�’�w�Ý�”�ç�›
¶�o
M�v�`�o�M�”	Ô�ù

�b�’�K�“�‡�b�} 2 �Ö�”�´�w “1.6 �J�å ” �t�í�“���w E-mail
�ž�Å�è�µ�p�¼�`�o�ˆ�o�X�i�^�M�}

�\�w�‘�O�s�S�l�7�w�Ý�”�ç�Ó�é�¬�å�Ü�•�|�Ý�”�ç�&�Ï

	Í�w�K�j�\�j�t
ƒ���^�•�h�Î�í�Ý�”�ç�Ñ�Ÿ�ç�»�•�|�8


ù�|�Ñ�¥�ç�¼
ü�Z�ç�”�ç�|�·�©�á�æ�Â�Ÿ�Ù�æ�³�”�•�|�ž

�«�·�µ�V�•�|�É�¿�Ä�ë�”�«�w	Ý�6�U�j�¼�q�`�o�ß�Q�’�•

�‡�b�}�f�•�’�t���`�o���þ�T�’�S	��;�M�b�”�\�q�x
ú�g

�$�t
Æ�D�ó�p�b�}�\�w�ð�J�x�S�l�7�]�×
��p�r�>�s�^�l

�o�X�i�^�M�}

�f�•�p�‹�i�Š�s�’�¹�É�¿�Ä�þ�w�±�”�Ì�”�w�Ä�å�Ò�ç�p

�b *11 �}

1.7 �å� �·�ï�µ�w� �ï�µ�Ä�”�ç

�\�\�p�x Sonnet�þ�T�’�§�M�h�å� �·�ï�µ�›� �ï�µ

�Ä�”�ç�`�h SonnetLite�t�J�å�`�‡�b�}

1. SessionMgr.�›�I�ˆ�`�|�Ý�Ç�á�”�T�’ Admin License... �›


¬�|�|
$ 1.4 �w “ License Setup
�¢�Ÿ�ï�Å�¢

” �›�‰�V�‡�b�}

2. �����¹�É�¿�Ä�þ�T�’�§�M�h�Ý�”�ç
$ 1.6 �w�7�™�w�æ

�t 40 ���È�„�r�w�°�_�å�ï�¼�Ü�s���È�»�U�K�“�‡�b�}

�\�•�U “Lite Activation Code” �p�b�}�\�w�æ�›


¬�R�`�o �¯�Ð�”�`�o�X�i�^�M�}

3. 
$ 1.4 �w “ License Setup
�¢�Ÿ�ï�Å�¢

” �w�¤�� “Enter the

*11 �\�w	Ô�ù�Ô�Š�T�’�p�V�”�\�q�x�K�‡�“�K�“�‡�d�œ�} https://
www.sonnetsoftware.com/support/problemupload.asp
�T�’ “ �?�Ô�w�?�Ì�t SonnetLite�›�J�å�`�h�U�|�‡�’ activation
code�U�§�T�s�M ” �q�Ý�¿�·�”�´�›
ù�”�\�q�i�Z�p�b�}
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activation code set to you from Sonnet Software”�w

�Ú�<�t 	Í �p�¯ �Ð�” �` �h “Lite Activation Code” �›

�Ö�”�µ�Ä�`�o�X�i�^�M

4.
�
�

�
�Activate �›�«�æ�¿�«�`�‡�b�}

5. “ Software Activated: Sonnet Lite is now activated.
�¼� �ž�é�¬

” �U�‰�V�‡�b�T�’���a�o�X�i�^�M�}

6. 
$ 1.4 �w “ License Setup
�¢�Ÿ�ï�Å�¢

” �› �� �a�o�X�i

�^�M�}

�\�•�p�å� �·�ï�µ�w� �ï�µ�Ä�”�ç�U�p�V�h�x�c�p�b�}


$ 1.4 �w “ License Setup
�¢�Ÿ�ï�Å�¢

” �›���a�o�X�i�^�M�}

1.8 �±�Ù�”�Ä�•�–�;
M�v�s�r

�Ú�Ç�á�ž�ç ���S�¡�ˆ�t�s�l�o�M�”�\�w�m� �w 5 �Ö�”�´

�w “Sonnet�Ö�ó ” �›�è�`�o�î	6�s�^�”�\�q�U Sonnet
�t	6	Y�b�”�Ù�“�p�b�}

	ý�`�M�Ì�”�´�ã�ï SonnetLite�t�x�±�Ù�”�Ä�±�”�Ï�µ�x

�K�“�‡�d�œ�T�’	ý�`�M�Ì�”�´�ã�ï�U�æ�æ�”�µ�^�•�o

�‹�×�ˆ�$�t�ž�¿�Ó�Ã�”�Ä�^�•�”�\�q�x�K�“�‡�d�œ�}

“1.3 �y�M�Ì�”�´�ã�ï�w�ž�ï� �ï�µ�Ä�”�ç ” �›�æ�l�o

�f�w�Ì�w�7	ý
[�›�]�b�;�X�i�^�M�}

�–�;�8�v SessionMgr.�w Admin License... �›
¬�œ�p
$ 1.4 �w

“ License Setup
�¢�Ÿ�ï�Å�¢

” �›�‰�M�o�X�i�^�M�}�¤���t

“Your license will expire on...”�t���M�o�å� �·�ï�µ

�w�8�v�U
¯�Ô�^�•�o�M�”�x�c�p�b�}�\�w�8�v�‡�p

SonnetLite�›�–�O�\�q�U�p�V�‡�b�}�8�v�U�R�h�’�f

�w�<�w
�
�

�
�Re-Register�›�«�æ�¿�«�`�o�6�J�å�b�•�y�‡

�h�–�Q�”�x�c�p�b�}


ó
:�–�; SonnetLite�x�°
��p�?�S�p�‹�J�å�`�o���‘

�w�å� �·�ï�µ�›	!�Z�”�\�q�U�p�V�‡�b�}�h�i�`�| 2
�Ö�”�´�w 1.6 �J�å�x�|�î�M�t�–�O PC �p�æ�˜�s�Z�•

�y�s�“�‡�d�œ�}

�f�w���w�–�;
M�v 	Ä�`�X�x�–�;�•�Z	{�t	H�l�o�X�i

�^�M�}
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�\�w	·�x�|�Á�‰
[
a
¼
[�›�ð�˜�c	s�Š�o

Sonnet�›�S�–�M�t�s�”�M�U�×	6�`�o�M�h�i

�Z�”�‘�O�t	{�V�‡�`�h�}
â�^�w�°�m�°�m�w	�

	q�›
†�Ì�`�o�K�“�‡�b�T�’�î�M�t
â�^�`�s�U

�’
¶�.�›�è�`�o�S�¡�ˆ�X�i�^�M�}

2.1 �x�a�Š�t

�I�ˆ�q
¶�.�w�Ï���›	º�p�`�‡�b�}

2.1.1 �I�ˆ�q�Ï
R

�‡�c�| Sonnet�›�I�ˆ�`�o�ˆ�‡�`�•�O�} Windows�w�µ

�»�”�Ä�Ý�Ç�á�”�w�¤�w Sonnet�w�ò�è�›�«�æ�¿�«�b�”�i

�Z�p�b�} 2 �Ö�”�´�w
$ 1.3 �w�‘�O�s “ �ž� �¯�ï�U���œ�i
�¢�Ÿ�ï�Å�¢

” �U�q�•�‡�b�}

�\ �• �’ �w�ž�  �¯ �ï �x�| Sonnet�› �Ï 
R�b�” �x�‘ �w�Þ

�´�á�”�ç�›
¯�`�o�M�o�|�(�T�’	q�t�Í�w�;�ó�›�Ë�l�o�M

�‡�b�}
xgeom

“ Project Editor ”: �Þ�Ã�ç�w�Ö�—�q�r
s	Ú�E�w
ƒ

���}�S�f�’�X�7�‹�Õ�M�Ì��
â�^�b�”
æ
ü�p�b�} 15 �Ö�”

�´�T�’�w “2.3 �ð�J�w�Ö�— ” �p	Ä�`�X
†�Ì�`�‡�b�}
em

“ Analysis Monitor ”: �r
s�&�a�›���¹�`�‡�b�}
emgraph

“ Response Viewer ”:�r
s�A�L�›�¬�å�Ñ�t
¯�Ô�`

�‡�b�}���ù�s�Œ�_�›�˜�’�•�”�‘�O�7�‘�s
¯�Ô���Ü�t
~

�“�8�Q�o�”�\�q�U�p�V�‡�b�} 10 �Ö�”�´�T�’�w “2.2.3 “
emgraph ”�¬�å�Ñ�w
¯�Ô ” �p	Ä�`�X
†�Ì�`�‡�b�}

emvu

“ Current Density Viewer ”:�?�v�µ�S
ü
Í�›�¬�å

�Ñ�Ÿ�¿�«�t
¯�Ô�`�‡�b�}�³�Û�á�è�”�»�’�`�M�;�ó�p�b

�U�|�¬�å�Ñ�Ÿ�¿�«�s
¯�Ô�T�’�U	[�$�s�Œ�_�›�˜�”�t�x

�T�s�“�w�µ�©�ç�U
ž�A�p�b�}�\�w�™ 14 �Ö�”�´�T�’�w

“2.2.4 “ emvu ”: �?�v
ü
Í�w
¯�Ô ” �p	º�p�`�‡�b�}
patvu

“ Far Field Viewer ”: �L�ù�›
Q�w�-�‰�q
¯�Ô�›�`

�‡�b�} Sonnet Lite�t�x���‡�•�o�M�s�M�;�ó�p�b�U�|�ž

�ï�Â�Æ�w
ƒ�-�t�x�(�b�s�w�p 23 �Ö�”�´�T�’�w “2.3.13 “
patvu ” �t�‘�”�L�ù�›
Q�w�-�‰�q
¯�Ô ” �p	º�p�`�‡�b�}

manual

“ Manual ”: �Ú�Ç�á�ž�ç�w�z�|	Z�`�}�¦�ï�å� �ï

�w�Ú�Ç�á�ž�ç�U�‰�V�‡�b�}�‡�h�–�;�¤�t�‰�X “
�¼� �ž�é�¬

”


$ 2.1 Sonnet Suites�w�Ï
R

�t
�
�

�
�Help �U�K�•�y�|�f�•�›�«�æ�¿�«�b�”�q�f�w “

�¼� �ž�é�¬

” �t� �a�h	Ø�C�U
¯�Ô�^�•�‡�b�}
example

“ Example Viewer ”: �«�J�w�z�|	Z�`�}

�\�•�’�w�Þ�´�á�”�ç�x�‡�h�|
$ 2.1 �w�‘�O�t�^�À�w�v

�•�q�0� �`�o�M�‡�b�}�\�w�‘�O�t Sonnet�x�o� �w�Ó�é

�¬�å�Ü�p�x�s�X�|�M�X�m�‹�w�Þ�´�á�”�ç�T�’�Ï
R�^�•�o

�M�‡�b�}�\�•�’�w�Þ�´�á�”�ç�›
Ê�ˆ�ù�˜�d�h�‹�w�›�›�t

Sonnet Suites�q�z�•�\�q�U�K�“�‡�b�}

2.1.2 �Ž
æ� �ï�»�”�Ñ�£�”�µ


$ 2.1 �p�x�|
xgeom

�t �Ž
æ�w�Ñ�• �  �ç �q�Ã�” �»�› �•

�“�q�“�p�V�”�\�q�›�Ô�b�ü�¹�U�K�“�‡�b�}�’�æ�s�U�’

SonnetLite�t�î
÷�^�•�o�M�”�Ñ�•� �ç���Ü�x�v���^�•�h

�‹�w�p�b�U�|
a
¼
[�p�x�<�G�w�‘�O�t�[
Ë�s�Ž
æ� �ï

�»�”�Ñ�£�”�µ�U�;�™�^�•�o�M�‡�b�}

ˆ
xgeom

�t�Ö	Z�—�p�V�”�Ñ�•� �ç���Ü

son �Ñ�•� �ç �Þ�Ã�ç��	Ý�•�r
s	Ú�E�U���‡�•�”

Sonnet� �×���Ü�w�Â�©�µ�Ä�Ñ�•� �ç�p�b�}

zon �Ñ�•� �ç son �Ñ�•� �ç�q�r
s�A�L�› zip �y	V

�`�h Sonnet� �×���Ü�w�Ì� �Æ�æ�Ñ�•� �ç�p�b�}

dxf �Ñ�•� �ç 2D CAD �p�°
` �$�s�Ñ�•�  �ç�� �Ü

�p�b�}

gds �Ñ�•� �ç 
R�‹�.�w�è� �ž�¢�Ä�À�”�ç�p�°
`�$

�s�Ñ�•� �ç���Ü�p�b�}

gerber �Ñ�•� �ç �Ó�æ�ï�Ä�,
X�w�è� �ž�¢�Ä�À�”

�ç�p�°
`�$�s�Ñ�•� �ç���Ü�p�b�}
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dxf�| gds�| gerber�s�r�w�Ñ�•� �ç�›�p�`�o
xgeom

�t��

	Ý�›�Ö�—�b�”�q�(�b�p�b�U�| �q�.�Ï���•�P�‰�Ã�”

�»�|���a�h
¢
ü�q�Ø�w�à���s�r�?�Ó�„�r
s�t
ž�A�s
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¬�œ�p�X�i�^�M�}

3. 
$ 2.13�w “ Axis Setup
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

4. “ Left Axis �»�Ò ” �›
¬�œ�p�X�i�^�M�}

5. “� AutoScale”�w�½�£�¿�«�›�Ö�•�o�X�i�^�M�}

6.
�
�

�
�OK �p “ Axis Setup

�¼� �ž�é�¬
” �›���a�‡�b�}

7. �¬�å�Ñ�x
$ 2.12�w�Ú�¦�2
ª�%�t�í�“�‡�b�}

Sonnet�x�Ã�Ñ�¥�ç�Ä�p�x�| S11 �›
¯�Ô�`�‡�b�U�|�\�•

�x
ž�c�`�‹ 13MHz �w RFID �t�x�&�`�o�M�‡�d�œ�} *20 ��

�w�Í�å�Ý�”�»�›
¯�Ô�`�o�ˆ�‡�`�•�O�}

� �ï�Ð�”�¼�ï�µ�Í�å�Ý�”�»�w
¯�Ô

� �ï�Ð�”�¼�ï�µ�w�•
:
æ Im(Z11) �›
³�M�o�ˆ�‡�`�•

�O�}

1. 10 �Ö �” �´ �w 
$ 2.9 �w �‘ �O �t �|�( �¤ �� �w �Œ �« “
RFID Tag Lite �� ” �w	Í�p �È�«�æ�¿�«�`�|�Ý

�Ç�á�”�T�’ Edit Curve Group...�›
¬�œ�p�X�i�^�M�}

2. 11 �Ö�”�´�w
$ 2.10 �w “ Edit Curve Group
�¼� �ž�é�¬

”
�U�‰�V�‡�b�}

3. 
$�w�‘�O�t “ Data Type ”�› Z Params�t�!�Ë�`�‡�b�}

4. “ Data Format ”�› Imaginary �t�!�Ë�`�‡�b�}

5. / . �›�–�l�o “ IMAG[Z11] ” �›�È�w “ Selected ”
�t� �`�o�X�i�^�M�}

6.
�
�

�
�OK �p “ Edit Curve Group

�¼� �ž�é�¬
” �›���a�o�X�i

�^�M�}

7. Im(Z11) �w	*�þ
:�›
Q�U�¬�å�Ñ�t
¯�Ô�^�•�‡�b�}

*19 cartesian�x�Ã�§�ç�Ä�2
ª�%�| �Ú�¦�2
ª�% .
*20 File Preferences... �p “ Preferences

�¼� �ž�é�¬
” �›�‰�X�q�Ã

�Ñ�¥�ç�Ä�w
¯�Ô���Ü�›�!�Ë�p�V�‡�b�}
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�\�w�¬�å�Ñ�t�x� �ï�Ð�”�¼�ï�µ�w�•
:
æ Im(Z11) �U�ž	ü

	*�þ
:
Ç�Ù�p�x�9�t�!�=�b�”�7� �U�Ì�¬�t�q�•�o�M�‡

�b�}�`�T�`�|�f�w�!�=�x�K�‡�“�t�x	^�s�w�p�ž	ü	*�þ
:


Ç�Ù�w Im(Z11) �w�‹�›�¡�ˆ	��”�\�q�x���É�p�b�}�ž	ü	*

�þ
:
Ç�Ù�w	Ä�`�M	Ø�C�›�Œ�”�t�x� �ï�Ð�”�¼�ï�µ�‘�“�ž

�Å�Û�»�ï�µ�w�„�O�U�&�`�o�M�‡�b�}

�ž�Å�Û�»�ï�µ�Í�å�Ý�”�»�w
¯�Ô

�ž�Å�Û�»�ï�µ�w�•
:
æ Im(Y11) �›
³�M�o�ˆ�‡�`�•�O�}

1. 10 �Ö�”�´�w
$ 2.9 �w�‘�O�t�|�Œ�«�w	Í�p �È�«

�æ�¿�«�`�|�Ý�Ç�á�”�T�’ Edit Curve Group...�›
¬�œ�p

�X�i�^�M�}

2. “ Edit Curve Group
�¼� �ž�é�¬

” �w “ Data Type ” �›

Y Params �t�| “ Data Format ”�› Imaginary �t
ƒ���`�|

“ IMAG[Y11] ” �› “ Selected ”�t� �`�o�X�i�^�M�}

3.
�
�

�
�OK �p “ Edit Curve Group

�¼� �ž�é�¬
” �›���a�o�X�i

�^�M�}

4. Im(Y11) �w	*�þ
:�›
Q�U�¬�å�Ñ�t
¯�Ô�^�•�‡�b�}

Im(Y11) = 0 �q�s�”	*�þ
:�U�ž	ü	*�þ
:�p�b�}�\�•�p

�ž	ü	*�þ
:
Ç�Ù�w�‹�U�˜�T�“�•�b�X�s�“�‡�`�h�}�\�w�¬

�å�Ñ�T�’�s�A�s�Ï�›�¨	Z�`�o�_�‡�`�•�O�}

���»�ž	ü�s�Ï�w�s�A�s�Ï�w�¨	Z

�Ù�Ã�”�»�w�¡�ˆ	��“ �‡�c�| Im(Y11) �w�¬�å�Ñ�T�’�ž	ü

	*�þ
:�w�Ù�X�w�‹�›�¡�ˆ	��“�‡�`�•�O�}

1. Im(Y11) �w�Ä�è�”�µ�w�¤�w�°�Š�›
¬�|�|�ž	ü	*�þ
:


Ç�Ù�›�¥�M�l�V�“�¦�G�`�o�X�i�^�M�}�¦�G�b�”�q�Ä


$ 2.14 �ž	ü�:
Ç�Ù�›�¦�G�`�Ã�”�»�›�¡�ˆ	��”

�è�”�µ�x�„�q�œ�r�Ú
¢�t�_�Q�”�x�c�p�b�} *21

2. �¬�å�Ñ�w�Ä�è�”�µ�w	Í�p �È�«�æ�¿�«�`�|�q�•�”

�Ý�Ç�á�”�T�’ Add Marker Data Maker �›
¬�œ�p�Ú�”

�§�›�”�M�o�X�i�^�M�}

3. 
$ 2.14 �w�‘�O�t�ž	ü	*�þ
:�q�f�w	*�“�w�Ë�:�p

�Ã�”�»�›�¡�ˆ	��l�o�X�i�^�M�}
ó
:�w�Ú�”�§�”�›�”

�M�o�‹�|�Ú�”�§�”�›�Ú�¢�µ�p�Å�å�¿�¬�`�o�¡�ˆ	��l

�o�‹�Ï�M�‡�d�œ�}


$ 2.14 �p�x�Í
¯�w�‹�t�s�l�o�M�‡�b�U�|�\�•�x�°�«

�p�b�}�¦�G�b�”
æ
ü�•�|�Ú�”�§�”�›�”�X�•�”�p�Í
¯�q�x

�§�O�T�‹�`�•�‡�d�œ�}

	*�þ
: Im(Y11)

f0 = 13:56MHz Im(Y11;0) = 1:419806� 10� 6S
f1 = 13:54MHz Im(Y11;1) = � 2:28414� 10� 5S
f2 = 13:58MHz Im(Y11;2) = 2:56454� 10� 5S

�î�M�t�¡�ˆ	��l�h�‹�›�Í�w
¯�t�Ý�Þ�`�|�\�w�™�w�-�‰

�›�•�l�o�ˆ�o�X�i�^�M�}

	*�þ
: Im(Y11)

f0 = MHz Im(Y11;0) = � 10( )S

f1 = MHz Im(Y11;1) = � 10( )S

f2 = MHz Im(Y11;2) = � 10( )S

�Ù�ž 	ü 	* �þ 
: f0 �w �¨ 	Z �\ �w �« �p �x 13:56MHz �p

Im(Y11;1) �U�„�… 0 �s�w�p f0 = 13:56MHz �q�`�‡�b�}

�Ù���»�©�ß�Í�³�»�ï�µ C0 �w�¨	Z �ž	ü	*�þ
:�w	*�“�w

�Ë�:�w�Ã�”�»�T�’�Í�w�M�O�p���»�©�ß�Í�³�»�ï�µ C0 �›

�-�‰�p�V�‡�b�}

C0 =
� Im(Y11)

2� !
(2.1)

*21 �¬�å�Ñ�w�°
æ�›�¦�G�|	V	–�b�”�w�x�q�o�‹�‘�X�–�O
â�^�s�w�p�|
�‹�`�‡�i�®�Q�o�M�s�M�s�’ 8 �Ö�”�´�w “ 
É
ã�M�¦�G�q	V	– ” �›

î	6�`�o�X�i�^�M�}
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$ 2.15 �¨	Z�`�h���»�s�A�s�Ï

=
Im(Y11;1) � Im(Y11;2)

2 � 2� ( f1 � f2)
(2.2)

=
� 2:28414� 10� 5 � 2:56454� 10� 5

2 � 2� (13:54� 106 � 13:58� 106)
(2.3)

= 9:646� 10� 11(F) (2.4)
= 96:46(pF) (2.5)

(2.6)

�Ù���»� �ï�¼�«�»�ï�µ L0 �w�¨	Z �ž	ü	*�þ
: f0 �q���»

�©�ß�Í�³�»�ï�µ C0 �T�’

1
! 2

0

= L0C0 (2.7)

L0 =
1

! 2
0C0

(2.8)

=
1

(2� 13:56� 106)2 � 96:46� 10� 12
(2.9)

= 1:428� 10� 6 (2.10)
= 1:428(� H) (2.11)

�\�O�`�o
$ 2.15�t�Ô�b���»�s�A�s�Ï�U�¨	Z�p�V�‡�b�}

�Ù�s�A�s�Ï�w�ß�Q�M Sonnet�p�x�s�A�s�Ï�›�¨	Z�b�”

�‹�l�q�¸�s�M�O�U�2�m�T�;�™�^�•�o�M�‡�b�}�«�Q�y�¬�å

�Ñ	Í�p �È�«�æ�¿�«�`�o Output PI-Model File �›
¬�•

�q � ���s�A�s�Ï�›�×�ˆ�$�t�¨	Z�p�V�‡�b�}

�`�T�`�\�w�;�ó�x GHz �Ž	Í�p�w�–�;�›
²���t�`�o�M�”

�w�p 0:1� H �‘�“�G�V�M� �ï�¼�«�»�›�Á�¹�`�‡�b�`�| *22


Z�;�$�s � ���s�A�s�Ï�s�w�p�| RFID �t�x
Æ�(�p�b�}

�s�A�s�Ï�›�¨	Z�b�”�t�x�–�;�è�$�t�&�`�h �Ä�Ù�é�´�›

�>�Š�s�Z�•�y �s�“�‡�d�œ�}	Í�G�p�¨	Z�`�h
$ 2.15 �w�s

�A�s�Ï�Ä�Ù�é�´�x�|�³�ï�Ó�ç�p�`�T�‹�ž	ü	*�þ
:
Ç�Ù

�w�?�>�$�›
Q�›
‡	×�t�‘�X�6�q�`�‡�b�} *23 8 �Ö�”�´�w
$

2.5 �x�|
ú�g�$�s��	Ý�T�’�ß�o�`�h�s�A�s�Ï�p�|
ú�g�q

*22 �Á �¹ �b �” �  �ï �¼ �« �» �w �¢ �‹ �x
�
�

�
�Model Options...�w

Lmax(nH) �p
ƒ���p�V�‡�b�}
*23 �î �¿	Í �x�Þ�Ã�ç�t �� �æ�› �� �Š�|�s�A�s�Ï �t �� �æ�›
¯ �b�
 �Å

�›���Š�”
ž�A�U�K�”�p�`�•�O�}�\�w�Þ�Ã�ç�t���æ�›���Š�”�q

	Å�q�w�0� �›��
Q�$�t�ß�Q�”�\�q�t�&�`�o�M�‡�b�}�Ó�é

�¬�å�Ü�p�×�ˆ�$�t�¨	Z�^�•�”
Z�;�w�s�A�s�Ï�¨	Z�;�ó

�x�|�s�Ï�³�Û�á�è�”�»�q�w�È���t�x	G
ü�p�b�U�|�U	[	�

�U�?�T�›�ß�o�b�”	��U�T�“�t�x�&�`�o�M�‡�d�œ�}

�‡�q�Š

�\�\�p	º�p�`�h
emgraph

�w
â�^�x�„�œ�w�°
æ�p�b�}�‰�a

�Ã�”�»�p�‹���X�w
¯�q�M�O�U�K�”�w�p�|�f�w�ð�J�w�è�$

�t�K�˜�d�h
¯�q�›
¬�œ�p�X�i�^�M�}

2.2.4 “ emvu ” : �?�v
ü
Í�w
¯�Ô

�Í�t
emvu

�›�–�l�o�Ï�´�á�ž�ç�s�?�v
ü
Í�›�
�o�`�‡

�`�•�O�}

“ emvu ” �w�I�ˆ

�?�v
ü
Í�›
¯�Ô�b�”
emvu

�›�z�|	Z�b�t�x�M�–�M�–�s�M

�O�U�K�“�‡�b�}

ˆ
Task Bar

�w
emvu

�›�«�æ�¿�«

ˆ Analysis Monitor�T�’
emvu

�›�«�æ�¿�«

ˆ �Ý�Ç�á�”�T�’ Project View Current �›
¬�•

�r�•�T�{�q�m�›�¼�`�o�X�i�^�M�}�r�w�M�O�p�‹�A�L�x�‰

�a�s�w�p�|�f�w�N�S�(�b�s�M�O�›
¬�œ�p�X�i�^�M�}


¯�Ô	Ú�E�w
ƒ��


$ 2.16�U
emvu

�U�?�v
ü
Í�›
¯�Ô�`�o�M�”�7� �p�b�} *24

�\�w
$�x

ˆ �Ù�”�Ä 1 �t

ˆ �º
æ�
�Å 50
 �w�?�o�›
€���`

ˆ 	ü
ï 1V 	*�þ
: 10MHz �w
Y�m�þ�›�Ö�—�`���Z�h

�Ì�w

ˆ �•
ì 0 �w	`���w

ˆ �H 0 
j�è�w�‹�.
Ú�w

ˆ �?�v�µ�S�w
ˆ�0�‹

�w
ü
Í�p�b�} *25 �‹�j�–�œ�|�\�•�’�w	Ú�E�x�!�Ë�p�V�‡�b�}

Plot Ports... �›
¬�•�q�¤�Ù�”�Ä�t�|�Ú�™�w	ü
ï�q�•
ì

�›�Ë�l�h	ô�ø�o�›�)�Q�”�\�q�U�p�V�‡�b�} *26

Plot Setup... �›
¬�•�q�?�v�› x�| y �w�Ú�¦
R
ü�t
ü�r

�`�o
¯�Ô�^�d�h�“�|	*�þ
:�›�!�Ë�`�h�“�| (�‹�`�K�•

SonnetLite�p�x�{�O�\�q�U�p�V�s�M�r
s�F�Û�t�s�”�D�ó
Q�U�K
�“�‡�b�}

*24 �‹�`�|�\�\�p “Project Has No Current Data(�\�w�Ó�é�´�£�«�Ä�x
�?�v�Ã�”�»�›�Ë�l�o�M�s�M )” �q�M�O�¤�å�”�U�p�h�’ 9 �Ö�”�´�w
“ �r
s	Ú�E�w
ƒ�� ” �›�¬�Ý�`�o�X�i�^�M�}�S�f�’�X “ � Compute
Currents”�t�½�£�¿�«�U�Ö�l�o�M�s�M�w�p�`�•�O�}

*25 �����p�x�s�Ï�w	Ý�6�U�9�`�X�!�=�`�o�•�X���É�$�s�A�L�›�
��
�`�‡�b�U�|�³�Û�á�è�”�»�w�Ï�´�á�ž�ç�s
¯�Ô�x�v���^�•�h	Ú�E
�<�w�K�”	`���w	Ý�6�p�b�}

*26 Sonnet Level2Basic�Ž	Í�p�x�|
xgeom

�›�–�l�o�Þ�Ã�ç�f�w�‹�w�t

	ô�ø�o�w	ü
ï�|�•
ì�|�º
æ�
�Å�›�æ�ž�«�»�ï�µ�‹���Š�o
ƒ���p
�V�‡�b�}
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$ 2.16 “ emvu ”

�y ) ���w�‹�.
Ú�w
ü
Í�›
¯�Ô�^�d�h�“�|�?�Y�•
C�ä

�”�›
¯�Ô�b�”�\�q�‹�p�V�‡�b�}

	*�þ
: 
$ 2.16 �w�‘�O�t�|�È	Í�w “
�Ó�ç�¼�¢�ï

” �p�‹
â�^

�p�V�‡�b�}

�µ�­�”�ç�w�{��

1. Plot Scale... 
¬�•�q “ Set Scale
�¼� �ž�é�¬

” �U�q�•�‡�b�}

2. “� User Scale”�›
¬�R�`�o

3.
�
�

�
�OK �p���a�o�X�i�^�M�}

�\�•�x�|�?�v
ü
Í�›
¯�Ô�b�”�q�V�w�µ�­�”�ç�›
¯�`�o�M

�‡�b�}�Ã�Ñ�¥�ç�Ä�p�x “ � Auto Scale”�p	í
±�•�T�t
¯

�Ô�^�•�‡�b�U�|�J�¶�$�s
ü
s�P�‰�q�b�”�h�Š�t�x�µ�­�”

�ç�›�{���`�o�S�T�s�M�q�|���§�l�h
Q�…�›�<�`�o�`�‡�M

�‡�b�}

�?�v
ü
Í�w�ž�Ç�Ý�”�³�ã�ï
¯�Ô

1. Animation Settings... �›
¬�œ�p “ Animation Settings
�¼� �ž�é�¬

” �›�‰�V�‡�b�}

2. “ Animation Type frame ” �› “ � Time” �t�!�Ë�`

3.
�
�

�
�OK �p���a�o�X�i�^�M�}

4. Animation Animation View �›
¬�œ�p�X�i�^�M�}

5. �<
$�w�‘�O�s	–�^�s�¢�Ÿ�ï�Å�¢�U�‰�V�‡�b�}�™�x�Ú

�ò�p
â�^�p�V�”�p�`�•�O�}�`�y�’�X	í�‘�s	Ú�E�w�ž

�Ç�Ý�”�³�ã�ï�p�¸�`�œ�p�X�i�^�M�}


$ 2.17 
G�O
$


$ 2.18 �Ï��
$

�\�\�‡�p�| RFID �»�¬�w�Þ�Ã�ç�›�«�t�|�Þ�Ã�ç�w���[

�w�7� �q�r
s�f�`�o�|�A�L�›�
�o�b�”	�	q�›�_�o�V�‡�`

�h�}�Í�w�«�J�p�x�Þ�Ã�ç�›�î�M�t�Ö�—�`�r
s	Ú�E�›
ƒ��

�`�‡�b�}�Í�w�«�J�t	��“�»�T�”
²�t���‰�M�o�M�”�¢�Ÿ�ï

�Å�¢�›�b�‚�o File Exit �p���a�o�S�V�‡�`�•�O�}

2.3 �ð�J�w�Ö�—�q�ž�ï�Â�Æ�›
Q –�o F �ž�ï
�Â�Æ

�Ó�æ�ï�Ä�,
X	Í�w�o F �ž�ï�Â�Æ�w�Þ�Ã�ç�›�Ö�—�`�s

�U�’�|�›�t
$���Ö�—�w�Ê�¢�Ë�¢�|�r
s	Ú�E�w
ƒ���›�.�g

�`�‡�b�}�‡�h�|�ž�ï�Â�Æ�w�r
s�t�›���w�Ä�Ð�¿�«�‹	º�p

�`�‡�b [2]�}
2.3.1 �ð�J�w�“�A

�\�\�p�r
s�b�”�ð�J�x�|�¨�å�¤�Ù�,
X	Í�t�Ï
R�`�h�o

F �ž�ï�Â�Æ�p�b�}	*�þ
:�x 2:45GHz�q�`�‡�b�}
$ 2.17
�t
G�O
$�|
$ 2.18 �t�Ï��
$�›���[�‡�b�}�,
X
¯�Ø�w�ž

�ï�Â�Æ�‹�.�w�È�<�w�z�x via �p�,
X�j�Ø�w�Õ�»�‹�.�q
€

���^�•�o�M�‡�b�}�‹�O�°�m�w via �x�…�?�:�p�|�î�M�w�s

�Ï�p�x�\�\�U�Ú�™�w�Õ�^�w 50
 
¢�Ï�›�p�`�o�s�Ï�q
€

���^�•�‡�b�}�ž�ï�Â�Æ�‹�.�w���z�x�Õ�»�‹�.�q
€�Ù�`
Ô

�!�0�”�^�“	Z�`�o�M�‡�b�}

2.3.2 “ xgeom ” �w�I�ˆ

�‡�c�x
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1.
Task Bar

�w
xgeom

�w�ž� �¯�ï�›�«�æ�¿�«�` New Geometry

�›
¬�œ�p
xgeom

�›�I�ˆ�`�o�X�i�^�M�}

2. 
Æ�A�s “
�¢�Ÿ�ï�Å�¢

” �›���a�| “ Stackup Manager ”�‹


Æ�A�s�’���a�|
xgeom

�w�¤�w�±�Ò�¢�Ÿ�ï�Å�¢�›�7�G�=

�`�o�S�V�‡�`�•�O�} *27

2.3.3 �o�•�w
ƒ��

�7	s�t�o�•�›
ƒ���`�‡�b�}�Ã�Ñ�¥�ç�Ä�p�x�Õ�^�w�o�•

�U mils �t�s�l�o�M�”�w�p�| mm �t�Ú�`�o�S�V�‡�`�•�O�}

1. Circuit Units... �›
¬�|�‡�b�}

2. “ Units
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

3. “ Length ” �› “ mm
�Ó�ç�¼�¢�ï

” �t�Ú�`�‡�b�}

4. “� Remember Settings”�t�½�£�¿�«�›�Ö�•�o�S�V�‡

�`�•�O�}�\�•�p�\�\�p
ƒ���`�h�o�•�U���™�w�Ã�Ñ�¥

�ç�Ä�t�s�“�‡�b�}

5.
�
�

�
�OK �p���a�‡�b�}

2.3.4 �Ø�¿�«�µ�Í�å�Ý�”�»�w�>
ƒ��

�o F �ž�ï�Â�Æ�U	)�‡�”���S�w�Ø�¿�«�µ (�r
s�–�¬ ) �w

�G�V�^�›�¦���`�|�f�•�›�&
~�s�G�V�^�w Cell �t�à
~�“

�‡�b�}

1. Circuit Box... �›
¬�|�‡�b�}

2. “ Box Settings
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

3. “ Sizes frame ” �w�¤�w “ Cell Size X ” �q “ Cell Size
Y ” �› 0:5 �t�`�‡�b�}

4. “ Cell Size ” �w�]�w�È�w “ � Lock” �t�½�£�¿�«�›�Ö

�•�‡�b�} *28

*27 7 �Ö�”�´�w “ �A�’�s�M�¢�Ÿ�ï�Å�¢�›���a�” ” �|7 �Ö�”�´�w “Stackup
Manager�w
¯�Ô�›	«�b ” �}

*28 (BoxS ize) = (CellS ize) � (Num:Cells) �w�����T�’�|�\�•�’���m

5. “ Box Size X ” �q “ Box Size Y ” �› 20:0 �X�’�M�t�`

�‡�b�} *29

6. “ Top Metal ” �q “ Bottom Metal ” �› “ Free Space
�Ó�ç�¼�¢�ï

” �t�Ú�`�‡�b�} *30

7. “� Symmetry” �t�½�£�¿�«�U�Ö�l�o�M�h�’�Ž�`�‡

�b�} *31

8.
�
�

�
�OK �p���a�‡�b�}

2.3.5 � �?�.
Ú�w�Ï���w
ƒ��

� �?�.
Ú�w�Ï���›
ƒ���`�‡�b�}�\�w�ð�J�p�x�¨�å�¤�Ù

�,
X�q�|�f�w	Í�<�f�•�g�•�t�í�>
Ú�U�K�“�‡�b�}�ž�ï�Â

�Æ�w�‹�.�Í�»�”�ï�x�¨�å�¤�Ù�,
X�q	Í�w�í�>
Ú�w�„�Ø

�t�|�Õ�»�‹�.�Í�»�”�ï�x�¨�å�¤�Ù�,
X�q�<�w�í�>
Ú�w�„

�Ø�t
��”�^�•�‡�b�}

1. Circuit Dielectric Layers...�›
¬�|�‡�b�}

2. “ Dielectric Layers
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

3. �È	Í�w “ Copy frame ” �w�¤�w
�
�

�
�Below... �T

�
�

�
�Above...

�›�!�`�o
Ú�›�å�C�`�‡�b�}

4. “ Dielectric Editor
�¼� �ž�é�¬

” �U�‰�V�‡�b�U�|
�
�

�
�OK �p

���a�o�X�i�^�M�}

5. “ Dielectric Layers
�¼� �ž�é�¬

” �w�(�z�t “ Thickness ”
*32�›�Ö�—�b�”�]�U�K�“�‡�b�T�’�|	Í�T�’ 30�|*330:765
�|*3430 �q�Ö�—�`�o�X�i�^�M�}

6. 0:765 �q�Ö�—�`�h�¤���w� �?�.
Ú�w�æ�›

ˆ �¼�Ò�ç�«�æ�¿�«�b�”�T

ˆ �«�æ�¿�«�`�o
¯�Ô�›
S�8�^�d�| �Í�t�È�¤���w
�
�

�
�Edit �›�«�æ�¿�«�`�o

“ Dielectric Editor
�¼� �ž�é�¬

” �›�‰�M�o�X�i�^�M�}

7. �¤ �ò�è�› �< 
$�w�‘ �O�t 
ƒ �� �` “ Dielectric Editor

�w�Í�å�Ý�”�»�w�O�j�{�q�m�›�!�Ë�b�”�q���w�Ë�m�w�O�j�r�j�’
�T�U�×�ˆ�$�t�!�=�`�‡�b�} “ � Lock” �›�½�£�¿�«�b�”�q�|�f�w
�Í�å�Ý�”�»�U�!�=�`�s�M�‘�O�{���^�•�‡�b�}

*29 �\�\�p�¦���`�h Box Size�x�Þ�Ã�ç�›�Ö�—�b�”�h�Š�w�>�w�‹�p
�b�}�™�p�r
s�t�&�`�h Box Size�t�Ú�`�‡�b�}

*30 “ Free Space
�Ó�ç�¼�¢�ï

” �›�¦���b�”�q�| Sonnet�w�r
s�í���w�1

�ª (“ Top Metal ”) �T	š (“ Bottom Metal ”) �t 377
 �³�”�Ä�
�Å
�U�7�“
Ç�Z�’�•�|�?�þ�u	)�P�w�‘�O�t	ü
ã�M�‡�b�}

*31 �\�•�x�Í�»�”�ï�w�0	¶
Q�p�s�X�| “ �Ó�>�� ” �›�r
s�í���w�¤���t

��”�b�”�\�q�›�™�¯�`�‡�b�}�‹�`�™�¯�U�˜�T�’�s�Z�•�y�| “ 
ž
�c�Ž�b ” �q�ß�Q�o�X�i�^�M�}

*32 “ Thickness ”�x “ �°�^ ” �}
*33 Sonnet�p�x�ž�ï�Â�Æ�w�Þ�Ã�ç�w�í�>
Ú�w�°�ˆ�›�|�S�‘�f 1=4� =

30mm�t
*	‘�`�o�M�‡�b�}
*34 �\�w
:�‹�x�è	¶ 0:8mm �w�¨�å�¤�Ù�,
X�w�°�ˆ�U�†�Ø�w 18� m

�°�w�”
)�›���œ�p�S�“�|� �?�.�×
��w�°�ˆ�x 0:765mm�q
Ý��
�`�o�M�‡�b�}�,
X�w�°�^�t�‹�.�°�^�U���‡�•�o�M�”�T�r�O�T�x
�›�t
,�M�,
X�p�x	O�A�s�ð�J�t�s�“�‡�b�T�’�|�,
X�w
a���i�w
�¿�‰�p�¬�Ý�`�o�X�i�^�M�}
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�¼� �ž�é�¬
” �›

�
�

�
�OK �p���a�o�X�i�^�M�} *35 *36

8. “ Dielectric Layers
�¼� �ž�é�¬

” �›
�
�

�
�OK �p���a�o�X�i

�^�M�}

2.3.6 �Ú���‹�.�w���[

�‹�.�Í�»�”�ï�t�–�O 18� m �w�”�›���[�`�o�S�V�‡�b�}

1. Circuit Metal Types... �›
¬�| “ Metal Types
�¼� �ž�é�¬

”
�›�‰�V�‡�b�}

2. �È�w
�
�

�
�Add Planar...�›�«�æ�¿�«�` *37�| “ Planar Metal

Editor
�¼� �ž�é�¬

” �›�‰�V�‡�b�}

3. �¤�ò�è�›�<
$�w�‘�O�t
ƒ���`�| “ Planar Metal Editor
�¼� �ž�é�¬

” �›
�
�

�
�OK �p���a�‡�b�} *38 *39 *40

4. “ Metal Types
�¼� �ž�é�¬

” �w�È	Í�w “ Default metal for

new Planar ”�›�����[�`�h “ Cu18u
�Ó�ç�¼�¢�ï

” �t�!�Ë

�`�‡�b�}

5. “ Metal Types
�¼� �ž�é�¬

” �›
�
�

�
�OK �p���a�‡�b�}

6. File Save As... �p�Ê
²�›�m�Z�o�-���`�‡�b�}

2.3.7 �Ï���w�¬�Ý

�\�•�p�| 3 �Í�i�w�r
s�í���U�¬�-�^�•�|�Þ�Ã�ç�›�Ö�—

�b�”	j
‹�U
T�M�‡�`�h�} 3 �Í�i
¯�Ô�t�` *41 z �M�²�w
¯�Ô


��p�› `1' �t *42 
ƒ���`�o�X�i�^�M�}�f�`�o
¯�Ô
c�“�›

*35 `FR-4' �x�o�s�”�Ê
²�p�|�r
s�A�L�t�x�?�w�è�¹�‹�)�Q�‡�d�œ�}
*36 �\�•�’�w�‹�x�|�,
X�Ý�”�§�”�w
C
¯�‹�q�x�Ÿ�s�“�‡�b�}�Í�ò�è

�w�‹�?�p�‹���Š���þ�p���›�$�t�����`�h�‹�p�b [3]. 
^�µ�s����
�x���o�p�x�K�“�‡�d�œ [4].

*37
�
�

�
�Add Planar...�x �‹ �. �Í �» �” �ï 
• �; �w �‹ �. �w �� �[ �p �|�

�
�
�Add Via... �x via �×�”�ç
•�;�w�‹�.�w���[�p�b�}

*38 `Cu18u' �x�o�s�”�Ê
²�p�|�Ú�™�w���È�»�p�T�‡�M�‡�d�œ�}
*39 INF �x�|�‹�?�p =1 �|�b�s�˜�j�g
Ý�$�s�‹�.�›�™�¯�`�‡�b�}

2:9e7�x�| 2:9 � 107 �›�™�¯�b�” Fortran�t� �Ž�R�w�;�w�$�s
¯
�q�p�b�}

*40 “ Current Ratio ”�x�‹�.�w�j�q
¯�t�v�•�”�?�v�w
z�p�b�}�k�µ
�s�‹�›�›���b�”�t�x
a
¼
[�w�k�µ�s�‹�.�Þ�Ã�ç�U
ž�A�p�b [5]�}

*41 7 �Ö�”�´�w “3 �Í�i
¯�Ô�•�w
~�“�8�Q ”
*42 8 �Ö�”�´�w “3 �Í�i
¯�Ô�w z �M�²�w
¯�Ô
��p ” �}

�&
~�t	V	– *43 �b�”�q�r
s�í���U�“�v
$�w���t�s�l�o�M

�”�x�c�p�b�}

�¬�Ý�p�V�h�’ 2 �Í�i
¯�Ô�t�‹�r�`�o�S�M�o�X�i�^�M�}

2.3.8 ToolBox �w�“�A

�Þ�Ã�ç�w�Ö�—�p�x�Ý�Ç�á�”�t�‘�”
â�^�w���t
ToolBox

�›

�–�O�q�(�b�p�b�} *44
ToolBox

�x�|�G�V�X�~�m�w
æ
ü�t
ü�T�•

�o�M�‡�b�}

	Í�ˆ 
$���w�$	B�t���˜�”�ž� �¯�ï

�¤�ˆ �A
É�w�å�C�t���˜�”�ž� �¯�ï

�<�ˆ �‹�.�| via�|�Ò�æ�¿�«�t���˜�”�ž� �¯�ï

�È�<�t�~�¯�U
Ç�M�h�ž� �¯�ï�x , �È�«�æ�¿�«�b�”

�q�±�Ò�Ý�Ç�á�”�U�‰�M�o���w�;�ó�t�!�=�`�‡�b�}�›�t�È

�<�¯�w�ž� �¯�ï�x	Ý�¯�t� �a�o�7�‘�t�!�=�`�‡�b�}

2.3.9 �Í�»�”�ï�w�Ö�—

�p�x�M�‘�M�‘
$���›�Ö�—�`�o�M�V�‡�b�}

�,
X�w�j�Ø�t�Õ�»�‹�.�q�ž�ï�Â�Æ�‹�.�Í�»�”�ï�›
³�X

�–�¬�›
³�V�|�f�•�›�è�†�t�,
X
¯�Ø�w�ž�ï�Â�Æ�‹�.�Í

�»�”�ï�›
³�V�‡�b�}


Ú�w
¬�R


$���›
³�X�‹�.
Ú�›
¬�R�`�‡�b�}�q�O�w�‹�.
Ú�x�È

	Í�t
¯�Ô�^�•�o�M�‡�b�}�\�w�Þ�Ã�ç�p�x `0' �U�ž�ï�Â

�Æ�‹�.�Í�»�”�ï�›
³�X�,
X
¯�Ø�| `1' �U�Õ�»�‹�.�›�”�X

�,
X�j�Ø�p�b�}�<�G�w
â�^�p�‹�.
Ú�› `1' �t�`�o�X�i�^

�M�}*45

�Ù�<�w
Ú�t� �ˆ�b�”�t�x

ˆ �‹�.
Ú�w
¯�Ô�w�(�w
DownOneLevel

�›�«�æ�¿�«�b�”�T�}

ˆ View Down One Level �›
¬�•�T

ˆ �©�”�Ø�”�Å�p
�
�

�
�ctrl �q

�
�

�
�D �›�‰�Ì�t�!�`�o�X�i�^�M�}

�Ù	Í�w
Ú�t� �ˆ�b�”�t�x

ˆ �‹�.
Ú�w
¯�Ô�w�(�w
UpOneLevel

�›�«�æ�¿�«�b�”�T�}

*43 8 �Ö�”�´�w “ 
É
ã�M�¦�G�q	V	– ”.
*44 �‹ �` 
¯ �Ô �^ �• �o �M �s �Z �• �y 2 �Í �i 
¯ �Ô �t �` �o �| View

Tool Box �p
¯�Ô�^�•�‡�b�}
*45 `GND' �q
¯�Ô�^�•�”
Ú�x�|�r
s�í���w�¬�å�ï�Å�p�K�l�o�|�\�w

�Þ�Ã�ç�w�Õ�»�‹�.�p�x�K�“�‡�d�œ�}
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ˆ View Up One Level �›
¬�•�T

ˆ �©�”�Ø�”�Å�p
�
�

�
�ctrl �q

�
�

�
�U �›�‰�Ì�t�!�`�o�X�i�^�M�}

�Õ�M���›
³�X

�7	s�t 11� 12mm�w�Õ�M���›
³�V�‡�b�}

1. ˆ
ToolBox

�p �q �›�«�æ�¿�«�b�”�T

ˆ Tools Add Metalization Draw Rectangle�›
¬�•�T

ˆ �©�”�Ø�”�Å�w
�
�

�
�ctrl �q

�
�

�
�R �›�‰�Ì�t�!�`�‡�b�}

2. �Ú�¢�µ�§�”�¹�ç�U �t�!�˜�“�|�Õ�M���w
³�h�Þ�”

�Å�t�Ö�“�‡�b�}

3. 2 �Í�i
¯�Ô�w�–�¬�w�&�p�s	Ô	t�p�°�s�«�æ�¿�«�`

�‡�b�}

4. �f�w�‡�‡�Ú�¢�µ�›�ˆ�T�b�q�|�Ú�¢�µ�w�ˆ�V�t� �a�o

�7�‘�s���w�Õ�M���U
¯�Ô�^�•�‡�b�}

5. �\�w	Ý�6�p

ˆ �&
~�s
G�O�w�Õ�M���w�•�”�p�‹�O�°�S�«�æ�¿�«

�b�”�T *46

ˆ �©�”�Ø�”�Å�p “ @11�| 12 �
� �
� � ” �q�Ö�—�`�‡�b�}

6. 11� 12mm�w�Õ�M���U
³�T�•�‡�b�}

7. �™
$�`�s�M
$���U
³�T�•�o�`�‡�l�h�’�|
�
�

�
�ctrl �q

�
�

�
�Z �p
â�^�›�‹�q�t�í�b�\�q�U�p�V�‡�b�}

�Í�t�\�w 11 � 12mm�w�Õ�M���w	Í�%�t
€�b�”�‘�O�t

11� 3mm �w�Õ�M���›
³�V�‡�b�}

1. �©�”�Ø�”�Å�w
�
�

�
�ctrl �q

�
�

�
�R �›�‰�Ì�t�!�b�T�|���w�M

�O�p�Õ�M���w
³�h�Þ�”�Å�t�Ö�“�‡�b�}

2. 11� 12 �Õ�M���w�(	Í�w�¯�p�°�s�«�æ�¿�«�`�‡�b�}

3. �©�”�Ø�”�Å�p “ @11�| 3 �
� �
� � ” �q�Ö�—�`�‡�b�}

4. 11� 3mm �w�Õ�M���U�| 11� 12mm�w�Õ�M���w	Í�%

�t
€�`�o
³�T�•�‡�b�}

�\�\�p
³�M�h 11 � 12mm �w�Õ�M���x�Õ�»�‹�.�p�b�}

11 � 3mm �w�Õ�M���x�|�ž�ï�Â�Æ�‹�.�Í�»�”�ï�›
³�X�–

*46 �\�w�M�O�x
*	‘�`�‡�d�œ�}�Ú�¢�µ�t�T�’�c�|�©�”�Ø�”�Å�p
Y�¬
�s
:�‹�›�Ö�—�`�o�X�i�^�M�}

�¬�w�è�†�q�s�”�4	•
$���p�|�™�p	«�`�o�`�‡�M�‡�b�}�Õ

�M���x

1. �©�”�Ø�”�Å�p�y
�
�

�
�ctrl

�
�

�
�R

2. �«�æ�¿�«

3. �©�”�Ø�”�Å�p “ @x �2
ª�| y �2
ª �
� �
� � ”

�q�M�O�y�M
â�^�p
³�X�\�q�U�p�V�‡�b�}
ó�v�s
$���›
³

�X
²�t�|�Õ�M���w�4	•
$���›�h�X�^�œ
³�M�o�|�f�•�›�,

	j�t�è�$�w
$���›
³�X�q�¸�p�b�}

���¯���›
³�X

�,
X
¯�Ø�t�ž�ï�Â�Æ�‹�.�Í�»�”�ï�›���¯���q�`�o
³�V

�‡�b�} *47

1. �‹�.
Ú�›� �ˆ�`�‡�b�}�q�O�w�‹�.
Ú�x�È	Í�t `1' �q


¯�Ô�^�•�o�M�‡�b�} 17 �Ö�”�´ “ 
Ú�w
¬�R ” �w�M�O

�p�|�‹�.
Ú `0' 
Ú�t� �l�o�X�i�^�M�}

2. 
$ 2.17 �w
G�O
$�›�€�ß�t�Ì�Ô�^�•�o�M�”
G�O�p�|

�Õ�M���w�4	•
$���›
³�V�‡�b�}�ž�ï�Â�Æ�‹�.�Í�»�”

�ï�w�ì
R���›
Ý
þ�`�s�U�’�˜�T�“�•�b�M�‘�O�t�|
G

�O�w�Ì�¬�s�4	•
$���›
��”�`�o�X�i�^�M�}�<
$�x�°

�«�p�b�}

3. �4 	• 
$�� �› �è �†�t �ž �ï �Â�Æ�‹ �. �Í �» �” �ï �› 
³ �V

�‡�b�}

ˆ
ToolBox

�p �q �›�«�æ�¿�«�b�”�T

ˆ Tools Add Metalization Draw Polygon �›
¬�•�T

ˆ �©�”�Ø�”�Å�w
�
�

�
�ctrl �q

�
�

�
�P �›�‰�Ì�t�!�`�‡�b�}

4. �Ú�¢�µ�§�”�¹�ç�U �t�!�˜�“�|���¯���w
³�h�Þ�”

�Å�t�Ö�“�‡�b�}

5. �4	•
$���›�è�†�t�«�æ�¿�«�`�s�U�’�|�ž�ï�Â�Æ�‹�.

�Í�»�”�ï�w��	Ý�›
³�M�o�•�V�‡�b�}

6. �™
$�` �s �M�• �” �p�«�æ�¿�«�` �o�` �‡�l �h �q�V�x
�
�

�
�DEL �T

�
�

�
�BS �©�”�p�7�™�w�«�æ�¿�«�›	��“	«�b�\�q

�U�p�V�‡�b�}

7. �È�w�¤�è�Ý�ï�Ä�w��	Ý�w�b�‚�o�w�¯�p�«�æ�¿�«�`

�o�|���¯���U���a�”�q�|���¯���w
³�h�Þ�”�Å�U	4�˜

�“�‡�b�}

*47 ���X�w�,
X�è� �ž�¢�Ä�À�”�ç�p�x
�
¢�Í�»�”�ï�›���v�s
ï�w
¢
�•
‚�•
¢�q�`�o�{�M�‡�b�`�| DXF �Ñ�•� �ç�p�x
ï�U `0' �w
¢�w
	B�ù�p
$���›
¯�q�`�o�M�‡�b�}�q�\�–�U Sonnet�p�x
¢�w�“�æ
�x�K�“�‡�d�œ�}
¶�o�w�‹�.�Í�»�”�ï�x
¶�o���¯���p�|�Ú
¢�$�s

�
¢�Í�»�”�ï�‹�Õ�M���s�“���¯���q�`�o�Ö�—�`�s�Z�•�y�s�“�‡
�d�œ�}
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8. �™
$�`�s�M��	Ý�t�s�l�o�`�‡�l�h�’�|�f�w
$���›
¬

�R�`

ˆ ���¯���w�Ö�:�w � �›�Å�å�¿�¬�`�o�Ö�:�›� �ˆ

ˆ ���¯���w�%�w�¤���w � �›�Å�å�¿�¬�`�o�%�›� �ˆ

�b�”�\�q�U�p�V�‡�b�}

9. �Ý�Ç�á�”�T�’ File Save �›
¬�•�T
�
�

�
�ctrl

�
�

�
�S �p�-��

�`�o�S�V�‡�b�} *48


$���w
¬�R�q�_	†


Æ�A�t�s�l�h�4	•
$���›�_	†�`�‡�`�•�O�}�\�\�p�x�ž

�ï�Â�Æ�‹�.�Í�»�”�ï�q�4	•
$���U
ó�v�t	O�s�“�ù�l�o�M

�”�w�p�|
Æ�A�s
$���i�Z�›
¬�R�b�”�M�O�t�«�™�`�o�X�i

�^�M�} *49

1. 
Æ�A�s
$���› �(�Ø�»�ï�p�Å�å�¿�¬�`�o�“�ˆ

�‡�b�}

2. �“�‡�•�h
$���U
¬�R�^�•�‡�b�}

3. �È�«�æ�¿�«�`�| Delete �›
¬�|�‡�b�}

4. 
ó
:�w
$���U	O�s�“�ù�l�o�M�”	Ô�ù�|�Ú�¢�µ�§�”�¹

�ç�U�¦�`�o�M�”
$���x
h�X
¯�Ô�^�•�‡�b�}

*48 �Þ �Ã�ç �w�$ 	B�¤ �x 
Ã
_ �t �- �� �b �” 	6 �ó �› �m�Z�o �X�i �^ �M�}�
�

�
�ctrl �q

�
�

�
�S �›�‰�Ì�t�!�b�q
É
ã�X�-���p�V�‡�b�}

*49 
$���w
¬�R�x�| Windows�w�°
`�$�s�ž�Ó�æ�­�”�³�ã�ï�q�‰�a�X

�(�«�æ�¿�«�• �(�Ø�»�ï�p�Å�å�¿�¬�p
â�^�p�V�‡�b�}

5. �™
$�`�h
$���U
h�X�s�l�h�’�| �(�«�æ�¿�«�p


$���›
¬�R�`�‡�b�}

6. 
¬�R�^�•�h
$���w	Í�p �È�«�æ�¿�«�`�| Delete

�›
¬�|�‡�b�}

�,
X�j�Ø�w�4	•
$���‹	«�`�‡�b�}

1. �‹�.
Ú�› `1' �t� �ˆ�`�‡�b�}�q�O�w�‹�.
Ú�x�È	Í�t


¯�Ô�^�•�o�M�‡�b�} *50

2. 11� 3mm �Õ�M���w	Í�p �È�«�æ�¿�«�`�| Delete

�›
¬�|�‡�b�}


$���w� �ˆ

�Õ�»�‹�.�w�°
æ�T�’�¤	Ý�t�x�ˆ	Z�`�h�Ð
T�»�Ò�›
³�V

�‡�b�}�Ð
T�»�Ò�x�|�f�w�G�V�^�•�•�”�p�ž�ï�Â�Æ�w�ˆ�^

	*�þ
:�›
•�Ð
T�b�”�\�q�U�p�V�‡�b�}

�\�\�p�x�˜�_�q�Õ�»�‹�.�q�m�•�h�–�¬�t�Ð
T�»�Ò�›
³

�M�o�|�™�T�’�™
$�b�”�•�”�t� �ˆ�`�‡�b�}�\�O�b�”�\�q

�p�G�V�s�Õ�»�‹�.�›���§�l�o
¬�R�`�o�`�‡�O�\�q�›�w�W

�‡�b�}

1. �q�O�w�‹�.
Ú�U�È	Í�t `1' �q
¯�Ô�^�•�o�M�”�\�q�›

�¬�T�Š�o�X�i�^�M�}

2. 11� 12mm �w�Õ�M���w�(	Í�K�h�“�w�&�p�s�•�”�t

0:5 � 0:5mm�w
Y�M���›
³�V�‡�b�} *51

*50 17 �Ö�”�´ “ 
Ú�w
¬�R ”
*51 18 �Ö�”�´�w “ �Õ�M���›
³�X ” �}



20 �H 2 	· Sonnet�Ö�ó

3. �<
$�w�•�”�U�‘�X
ü�T�”�‘�O�t
¯�Ô�›�¦�G�`�| *52 
³

�M�h
Y�M���›
$�w�•�”�t�Å�å�¿�¬�`�o�X�i�^�M�}


$���w�°�.�=

�Ð
T�»�Ò�q�Õ�»�‹�.�x���w
$���p�b�U�|
€�b�”�‹�.�‰

�œ�x�‹�è�`�| Sonnet�w�r
s�p�‹�°�.�w�‹�.�q�`�o�{�˜

�•�‡�b�}�‹�`�ì
¶�t�°�.�w
$���q�`�o�$	B�`�h�Z�•�y�°

�.�=�b�”�\�q�‹�p�V�‡�b�}

1. �Ð
T�»�Ò�q�Õ�»�‹�.�›
¬�R�`�‡�b�}

2. Edit Boolean Operations Union �›
¬�|�‡�b�} *53

via �q via port �w�Ö�—

�Õ�»�‹�.�q�ž�ï�Â�Æ�‹�.�Í�»�”�ï�›
€���b�” via �›�Õ

�»�‹�.�q�m�•�h�q�\�–�t�^�“�|�f�w�O�j 1 �m�w via �›

port �q
ƒ���`�‡�b�}�f�`�o	t���w�•�”�t� �ˆ�`�‡�b�}

�Ùvia

1. �q�O�w�‹�.
Ú�U�È	Í�t `1' �q
¯�Ô�^�•�o�M�”�\�q�›

�¬�T�Š�o�X�i�^�M�}

2. 11� 12mm �w�Õ�M���w�È	Í�K�h�“�w�&�p�s�•�”�t

0:5 � 0:5mm�w
Y�M���›
³�V�‡�b�} *54

3. Tool Add Via Up One Level �›
¬�œ�p�X�i�^�M�}
ToolBox

�w�<�T�’�Ë�æ�è�¤���w�ž� �¯�ï�U 	Í�²�V�w

via �t�!�˜�“�‡�b�}

4. ˆ Tool Add Via Edge via �›
¬�•�T

ˆ �›�«�æ�¿�«�`�| ToolBox �w�È�<�w�ž� �¯�ï

�› �È�«�æ�¿�«�`�±�Ò�Ý�Ç�á�”�p Edge Via

�›
¬�R�`�‡�b�} *55

5. �Ú�¢�µ�§�”�¹�ç�U �t�!�˜�“�‡�b�}

*52 �\�•�x�q�o�‹�‘�X�–�O
â�^�p�b�} 8 �Ö�”�´�w “ 
É
ã�M�¦�G�q	V
	– ”.

*53 �Ì �” �´ �ã �ï 15 �Ž 
² �x Edit Merge �p �` �h �}�Ì �” �´ �ã �ï

16 �T �’ 
$ �� �‰ �œ�w �æ �g 
â �^ �U �p �V �” �‘ �O �t �s �“ �| Edit
Boolean Operations�t�‡�q�Š�’�•�‡�`�h�}�\�•�›	{�M�o�M�”

2016�å 5 �D�w�Ì�:�p
a
¼
[�x�Ì�”�´�ã�ï 16 �p�b�U�| SonnetLite
�x�‡�i�Ì�”�´�ã�ï 15 �p�b�}

*54 18 �Ö�”�´�w “ �Õ�M���›
³�X ” �}
*55 via �›�°�x�i�Z�å�C�b�”�t�x�±�Ò�Ý�Ç�á�”�w�M�U���o�p�b�}


$ 2.19 via�x	Í�w�‹�.
Ú�t�²�T�l�o
��”�^�•�‡�b�}

6. 
$ 2.19�w “ Via Directions Notice
�¼� �ž�é�¬

” �U�q�•�o

“via �x	Í�w�‹�.
Ú�t�²�T�l�o
³�T�•�” ” �q�/���^�•

�”�T�‹�`�•�‡�d�œ�} “ � Don't show me this again”
�t�½�£�¿�«�›�Ö�•�o

�
�

�
�OK �p���a�•�y�q�•�s�X�s�“

�‡�b�}

7. 0:5 � 0:5mm�w	Í�w�%�U
h�X
¯�Ô�^�•�”�‘�O�t�Ú�¢

�µ�§�”�¹�ç�›	Í�w�%�t�ù�˜�d�o�<�^�M�}

8. �\�\�p �(�«�æ�¿�«�«�æ�¿�«�b�”�q�|	Í�²�V�w

�³�ï�Ø�ç 4 �U
¯�Ô�^�•�o�|�\�w�•�”�T�’	Í�w�‹�.


Ú�t�²�T�l�o via �U
��”�^�•�h�\�q�U
¯�Ô�^�•�‡

�b�} *56*57

�Ùvia �w�¯�Ð�”

1. 0:5 � 0:5mm
Y�M���q via �› �(�Ø�»�ï�p�Å�å�¿

�¬�`�o�“�ˆ�‡�b�}

2. ˆ �È�«�æ�¿�«�`�o�q�•�”�Ý�Ç�á�”�T�’ Copy

�›
¬�•�T

ˆ �©�”�Ø�”�Å�p
�
�

�
�ctrl �q

�
�

�
�C �›�‰�Ì�t�!�b�T

ˆ Edit Copy �›
¬�œ�p�X�i�^�M�}

3. ˆ �È�«�æ�¿�«�`�o�q�•�”�Ý�Ç�á�”�T�’ Paste

�›
¬�•�T

ˆ �©�”�Ø�”�Å�p
�
�

�
�ctrl �q

�
�

�
�V �›�‰�Ì�t�!�b�T

ˆ Edit Paste �›
¬�œ�p�X�i�^�M�}

*56 �‹�`�™
$�`�s�M�•�”�t via �U
��”�^�•�o�`�‡�l�h�’�| via �w�³�ï

�Ø�ç 4 �›�«�æ�¿�«�`�o
¬�R�`
�
�

�
�DEL �©�”�p�_	†�`�o�•�“�Ú�`

�o�X�i�^�M�}
*57 �\�w�³�ï�Ø�ç 4 �x
ú�g�$�s via �×�”�ç�w�@�w�•�”�•
:�q�°�•�`

�‡�d�œ�}
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*58

4. 	ý�`�M 0:5 � 0:5mm
Y�M���q via �› �(�Ø�»�ï�p

�Å�å�¿�¬�`�o
$�w�•�”�t� �ˆ�`�‡�b�}

�Ùvia �› “ Via Port ” �t
ƒ��

1. ˆ
ToolBox

�p �›�«�æ�¿�«�b�”�T

ˆ Tool Add Port �›
¬�|�‡�b�}

2. �Ú�¢�µ�§�”�¹�ç�U �t�!�˜�“�‡�b�}

3. �(���w via �w	Í�p�«�æ�¿�«�b�”�q�|�Ù�”�Ä�w�³�ï�Ø

�ç�U
¯�Ô�^�•�o�|�\�w�•�”�T�’	Í�w�‹�.
Ú�t�²�T�O

via �U
~�…�^�•�|�f�\�t�Ù�”�Ä�U
��”�^�•�h�\�q�U

�Ô�^�•�‡�b�} *59*60

�Ùvia �q “ Via Port ” �›	t���w�•�”�t�Å�å�¿�¬

1. 2 �m�w 0:5 � 0:5mm
Y�M���q via �› �(�Ø�»�ï�p

�Å�å�¿�¬�`�o�“�ˆ�‡�b�}

2. �(�Ø�»�ï�p�Å�å�¿�¬�`�o
$�w�•�”�t� �ˆ�`�‡

�b�}

�Ù“ Via Port ” �w�Ï��

1. �\�\�p 3 �Í�i
¯�Ô�t�`�o�Ï���›�¬�Ý�`�o�ˆ�‡�`�•

*58 �¯�Ð�”�|�§�¿�Ä�|�Ö�”�µ�Ä�x Windows �w�b�‚�o�w�ž�Ó�æ�­�”

�³�ã�ï�q�‰�a�X Edit �Ý�Ç�á�”�T�|�©�”�Ø�”�Å�w
�
�

�
�ctrl

�
�

�
�C �|�

�
�
�ctrl

�
�

�
�X �|

�
�

�
�ctrl

�
�

�
�V �p
â�^�p�V�‡�b�}

*59 �Ù�”�Ä
j�ø�x�×�ˆ�$�t “ 1 ” �t�s�“�‡�b�}�‹�` “ 1 ” �Ž�Ž�w
:�È
�t�s�l�o�`�‡�l�h	Ô�ù�x�Ù�”�Ä�w�³�ï�Ø�ç�›�¼�Ò�ç�«�æ�¿�«�`

�o “ Port Properties
�¼� �ž�é�¬

” �›�‰�M�o “ Port Number ”�›�!�Ë

�`�o�X�i�^�M�}
*60 “ Via Port ” �›
��”�b�”�t�x�| (1)via �›�<�w�‹�.
Ú�T�’	Í�w�‹�.


Ú�t�²�T�l�o
ƒ���`�| (2)port �›�<�w�‹�.
Ú�t
��”�`�s�X�o�x�s
�“�‡�d�œ�}	Í�w�‹�.
Ú�t�‹ port �›
��”�p�V�”�‘�O�t�_�Q�‡�b
�U�|�r
s�w�ˆ�Š�p�¤�å�”�U�p�o�|�r
s�p�V�‡�d�œ�}�\�w���§�M
�x�™�p
C�_�b�”�\�q�U�É�`�M�w�p�«�™�`�o�X�i�^�M�}

�O�}*61 via port �x�s�A�$�t via �U
~�…�^�•�o�|�f�w

�M�¤�t�º
æ�
�Å 50
 �w	ô�ø�o�U
à�Ö�^�•�h�‘�O�t

�{�˜�•�‡�b�} *62 *63

2. �Í�w
â�^�w�h�Š�t 2 �Í�i
¯�Ô�t�í�`�o�S�M�o�X�i

�^�M�}

�Ø�¿�«�µ�Í�å�Ý�”�»�w�6
ƒ��

�Ø�¿�«�µ�w�G�V�^�›�r
s�t�&�`�h�G�V�^�t�6
ƒ���`�‡

�b�}�ž�ï�Â�Æ�w�r
s�p�x�ž�ï�Â�Æ�w	*�“�t�S�‘�f 1� �w

�(���›�Ë�h�d�”�\�q�U
*	‘�^�•�o�M�‡�b�}�\�w�ž�ï�Â

�Æ�x 2:45GHz�p�ˆ�^�^�d�”�w�p�|
ž�A�s�(���x�S�‘�f

1� � 120mm�p�b�} *64

�‡�c�|
ž�A�s�(���w�G�V�^�›�ú�r�b�”�h�Š�| 120mm
�w
Y�M���›�ž�ï�Â�Æ�w	*�“�t
��”�`�‡�b�}�Í�t�|�f�w
Y

�M���›�4	•
$���q�`�o	ý�`�M�Ø�¿�«�µ�w�G�V�^�›�¦���`

�‡�b�}

1. 120mm�w
Y�M���›
$�w�‘�O�t�ž�ï�Â�Æ�w�(�<�q�È

	Í�t
³�M�o�X�i�^�M�}�k�µ�p�s�X�o�Ï�M�‡�d�œ�}�r

�O�d�™�p�Ú�`�‡�b�} *65

2. Circuit Box �›
¬�| “ Box Settings
�¼� �ž�é�¬

” �›�‰�M

�o�X�i�^�M�}

*61 7 �Ö�”�´�w “3 �Í�i
¯�Ô�•�w
~�“�8�Q ”
*62 �\�w + �z� �q � �z� �U via �w	Í�z�q�<�z�t
€���^�•�”�Ù�”�Ä�›

Sonnet�p�x “ Via Port ” �q�z�|�‡�b�}�f�w���w�Ù�”�Ä�t�m�M�o
http://www.Sonnet.Site/support/tips/ports/ �t�‡�q�Š
�o�K�“�‡�b�}

*63 �™
$�`�s�M
Ú�t via �›�^�l �o�`�‡�l �h�q�V�x�| 20 �Ö�”�´�w
“2.3.9 via �q via port �w�Ö�—” �w�7	s�T�’�•�“�Ú�`�o�X�i�^�M�}
�›�t via �›
��”�b�”
²�t “ �q�O�w�‹�.
Ú ” �›�‘�X�¬�Ý�`�o�X�i�^
�M�}

*64 � (�å�Ü�¼ ) �x “ �þ�Õ ” �}�³�Û�á�è�”�»�p�K�•�����+�p�K�•�ô	*�þ
�›�{�O	Ô�ù�t�x�|�{�O	ô�ø�w�þ�Õ�›	×�t�™�Ý�`�o�X�i�^�M�} 40
�Ö�”�´�T�’�w “3.2 �ô	*�þ�w�,
Å�w�,
Å ” �p�f�w�g���›�r
†�`�‡
�b�}

*65 18 �Ö�”�´�w “ �Õ�M���›
³�X ” �t	H�l�o�|
�
�

�
�ctrl

�
�

�
�R �|�ž�ï�Â�Æ

�w�(�<�p “ @-120,-120 �
� �
� � ” �|�f�`�o

�
�

�
�ctrl

�
�

�
�R �|�ž�ï�Â�Æ

�w�È	Í�p “ @120,120 �
� �
� � ” �p
Y�M���U���m
³�T�•�‡�b�}�f�•

�’�›
¯�Ô�b�”�t�x 8 �Ö�”�´�w “ 
É
ã�M�¦�G�q	V	– ”
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3. “ Box Settings
�¼� �ž�é�¬

” �w �¤ �„ �r �w
�
�

�
�Set Box Size with Mouse�› �« �æ �¿ �« �` �o �X �i

�^�M�}

4. “ Box Settings
�¼� �ž�é�¬

” �U�°�t	«�Q�o�|
xgeom

�U�q�•�”

�w�p�|�(�<�w 120mm�w
Y�M���w�(�<�¯�p�«�æ�¿�«

�`�|�f�`�o�È	Í�w
Y�M���w�È	Í�¯�p�‹�O�°�S�«�æ�¿

�«�`�o�X�i�^�M�}

5. �«�æ�¿�«�`�h�:�›�0�¯�q�b�”�›�¯�U
h�X�“�‡�•�o
¯

�Ô�^�•�‡�b�} �
� �
� � �©�”�›�!�`�o�X�i�^�M�}

6. “ Box Settings
�¼� �ž�é�¬

” �U�6�|�‰�V�‡�b�}�S�f�’�X

“ Num.Cells ” �x 500�| 500 �T�f�\�’�w�‹�t�s�l�o�M

�”�p�`�•�O�}

7. “ Cell Size ” �w�]�w�È�w “ � Lock” �t�½�£�¿�«�›�Ö

�•�o�X�i�^�M�}

8. “ Num.Cells ” �w�‹�› 512�| 512 �t�Ú�`�o
�
�

�
�OK �p��

�a�o�X�i�^�M�} *66

9. �r
s�–�¬�U�¦�G�^�•�o�M�”�x�c�p�b�} 120mm�w
Y

�M���x�‹�O
Æ�A�s�w�p�_	†�`�o�<�^�M�}

10. �ž�ï�Â�Æ�U box �w�¤���T�’�c�•�o�`�‡�l�o�M�”�w

�p�Ú�`�‡�b�}

ˆ Edit Select All �›
¬�•�T

ˆ �©�”�Ø�”�Å�p
�
�

�
�ctrl �q

�
�

�
�A �›�‰�Ì�t�!�`�o
$��


¶
æ�›
¬�R�`�o�X�i�^�M�}

11. Modify Center Both �›
¬�R�`�o�X�i�^�M�} *67*68

*66 Sonnet�p�x “ Num.Cells ” �w�‹�U 2N �w�Ì�7�‹�ô���t�r
s�p
�V�‡�b�}�\�w�«�p�x�.�ò�p�V�”�„�r�w�®�L�x�K�“�‡�d�œ�U�|
Num.Cells�U�G�V�M	Ô�ù�|�«�Q�y 4096= 212 �q 4093(
É
: ) �p
�x�r
s�Ì���t�G�V�s�)�U
\�a�‡�b�}

*67 �\�w�A�L�|
$���q Cell �U�¶�è�”	Ô�ù�U�K�“�‡�b�}�f�w	Ô�ù�x

�©�”�Ø�”�Å�p
�
�

�
�ctrl

�
�

�
�A �p
¶�o�w
$���›
¬�R�`�|���M�o @0:25

�| 0:25 �
� �
� � �q�Ö�—�`�o�| “ Cell Size ” �w
R
ü�i�Z
$���›� �ˆ�`

�o�ˆ�o�X�i�^�M�}
*68 
$���q Cell �w�¶�è�›	.
Y�b�”���w�M�O�‹�K�“�‡�b�} (1)

�
�

�
�ctrl

12. 3�Í�i
¯�Ô�t
~�“�8�Q�o�“�v
$�q�‰�a�t�s�l�o�M�”

�\�q�›�¬�T�Š�o�S�M�o�X�i�^�M�}

2.3.10 �r
s	Ú�E�w
ƒ��

Sonnet�w “ Adaptive Sweep (ABS) ”�x
‡	×�t�ô���p

�ô
^�S�s	*�þ
:�µ� �”�Ó�M�O�p�b�U�|�›���w�r
s	*�þ


:�›�¦���b�”�\�q�U�p�V�‡�d�œ�}�ž�ï�Â�Æ�w�r
s�p�x “
Adaptive Sweep (ABS) ”�q�›���w	*�þ
:�p�w�r
s�›
Ê

�ˆ�ù�˜�d�o�¦���`�‡�b�}

1. Analysis Setup... �›
¬�| “ Analysis Setup
�¼� �ž�é�¬

” �›

�‰�V�‡�b�} (10 �Ö�”�´�w
$ 2.7)
2. “� Compute Currents”�t�½�£�¿�«�›�Ö�•�o�X�i�^

�M�}*69

3. “ Analysis Control frame ” �› “ Frequency Sweep Con-
binations

�Ó�ç�¼�¢�ï
” �t
ƒ���`�‡�b�}

4.
�
�

�
�Add... �› �« �æ �¿ �« �` �o �X �i �^ �M �} “ Frequency

Sweep Entry
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

5. “ Frequency Sweep Entry
�¼� �ž�é�¬

” �p “ Sweep Type

” �› “ Single Frequency
�Ó�ç�¼�¢�ï

” �t
ƒ���`�‡�b�}

6. “ Freq ” �]�t 2:45 �q�Ö�—�`�|
�
�

�
�OK �p “ Frequency

Sweep Entry
�¼� �ž�é�¬

” �›���a�‡�b�}

7. “ Analysis Setup
�¼� �ž�é�¬

” �p
�
�

�
�Add... �›�«�æ�¿�«�`�o

�X�i�^�M�}	ý�`�M “ Frequency Sweep Entry
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

8. “ Frequency Sweep Entry
�¼� �ž�é�¬

” �p “ Sweep Type ”

�› “ Adaptive Sweep (ABS)
�Ó�ç�¼�¢�ï

” �t
ƒ���`�‡�b�}

9. `Start' �]�t 2�| `Stop' �]�t 3 �q�Ö�—�`�|
�
�

�
�OK �p “

Frequency Sweep Entry
�¼� �ž�é�¬

” �›���a�‡�b�}

�
�

�
�A �p
¶�o�w
$�� �› 
¬�R�` �‡�b�} (2) �Ý�Ç�á�” �T�’ Modify

Snap To... �›
¬�œ�p “ Snap Objects
�¼� �ž�é�¬

” �›�‰�V�‡�b�} (3)

“ Snap Mode frame ” �T�’ “ � Preserve shape and spacing relative

to the reference point”�›
¬�|�|
�
�

�
�Select Reference Point�›�«

�æ�¿�«�`�‡�b�} (4)
xgeom

�U�q�•�”�w�p�|
$���w�Ö�:�›�°�U	t�«

�æ�¿�«�`�‡�b�} (5) �6�| “ Snap Objects
�¼� �ž�é�¬

” �U�‰�X�w�p�|
�
�

�
�OK �›�«�æ�¿�«�`�o���a�‡�b�}

*69 �\�•�x Sonnet�U�r
s�`�h�™�|�?�v�µ�S�w�Ã�”�»�›�’�b�T�r�O
�T�w�¦���p�b�}�?�v
ü
Í�›�
���`�h�M	Ô�ù�q�|�ž�ï�Â�Æ�r
s�Þ

�´�á�”�ç
patvu

�›�–�;�b�”	Ô�ù�t�x�|�\�\�t�½�£�¿�«�›�Ö�•�s�X

�o�x�s�“�‡�d�œ�}



2.3 �ð�J�w�Ö�—�q�ž�ï�Â�Æ�›
Q –�o F �ž�ï�Â�Æ 23

10. “ Analysis Setup
�¼� �ž�é�¬

” �›
�
�

�
�OK �p���a�‡�b�}

11. 10�Ö�”�´�w
$ 2.8�w “ Current Density Notice
�¼� �ž�é�¬

” �U�‰�X�T�‹�`�•�‡�d�œ�}
�
�

�
�OK �p���a�o�X�i�^�M�}

�\�•�p�| 2:45GHz�w “ Single Frequency ”�›�r
s�`�h

�™�p 2 � 3GHz�w “ Adaptive Sweep (ABS) ”�w�µ� �”�Ó

�›�æ�O�‘�O
ƒ���^�•�‡�`�h�} *70

2.3.11 �r
s�q�A�L�w
¯�Ô

1. Project Analyze �›
¬�•�q�r
s�U�•�‡�“�‡�b�}

2. �r
s�U	4�˜�l�h�’ Project View Response New Graph

�›
¬�•�q dB(S11) �w�¬�å�Ñ�U
¯�Ô�^�•�‡�b�}

�¬�å�Ñ�w
ƒ���t�m�M�o�x 10 �Ö�”�´�T�’�•�‡�” “2.2.3
“ emgraph ” : �¬�å�Ñ�w
¯�Ô ” �p	Ä�`�X
†�Ì�`�‡�`�h�} *71

2.3.12 “ xgeom ” �p�w�^�À�w�‡�q�Š
xgeom

�p�w�^�À�›�‡�q�Š�o�S�V�‡�`�•�O�}

�o�•�w
ƒ�� Circuit Units

�Ø�¿�«�µ�Í�å�Ý�”�»�w
ƒ�� Circuit Box �Ø�¿�«�µ�w�±

� �¶ � Cell Size� �Ø�¿�«�µ�w	Í�<�Ø�w�P�í�w
ƒ��

� �?�.
Ú�w�Ï���w
ƒ�� Circuit Dielectric layers �P�í�°�^

� �?�p � � �?
Y
€ � �‹�?�p � �•�Ó�p � �Ó
Q���æ�w
ƒ��

�Ú���‹�.�w���[ Circuit Metal Types...
�
�

�
�Add Planar.

�Í�»�”�ï�w�Ö�— �Õ �M �� �x
�
�

�
�ctrl

�
�

�
�R �|�« �æ �¿ �« �|

“@x,y �
� �
� � ” �|

���¯���x
�
�

�
�ctrl

�
�

�
�P �}

�r
s	Ú�E�w
ƒ�� Analysis Setup... �?�v
ü
Í�›�_�”�t�x

“ � Compute Currents”�t�½�£�¿�«

�r
s Project Analyze

2.3.13 “ patvu ” �t�‘�”�L�ù�›
Q�w�-�‰�q
¯�Ô

�\�\�p�w�î	6�t�x�|
a
¼
[�w�ž�ï�Â�Æ�r
s�Þ�´�á�”�ç
patvu

�U
ž�A�p�b�} Sonnet Lite/LitePlus�p�x�|�î�æ�b�”�\

�q�x�p�V�‡�d�œ�U�|�ž�ï�Â�Æ�w�r
s�t�x	O�A�s�Ä�Ð�¿�«

�s�w�p	º�p�`�‡�b�}

�2
ª�%
patvu

�p�x�•�Ø�2
ª�%�U�;�M�’�•�‡�b�}
$ 2.20�x�|
xgeom

*70 “ Adaptive Sweep (ABS) ”�x�|�7�t�r
s�`�h�r
s�A�L�›
ü
s�`
�o�^�’�t�r
s�U
ž�A�T�r�O�T�›�×�ˆ�$�t
Q�…�`�‡�b�}	H�l�o “
Frequency Sweep Conbinations ”�p
ó
:�w�r
s�›
Ê�ˆ�ù�˜�d�”
	Ô�ù “ Adaptive Sweep (ABS) ”�›�7�™�t�î�æ�b�”�q�Á�,�s�r
s
�›�`�s�X�o�A�ˆ�‡�b�}

*71 �›�t	–���ž�ï�Â�Æ�p�x dB(S11) �i�Z�p�ž�ï�Â�Æ�w�‘�`�q�`�›
Q
�…�`�o�x�M�Z�‡�d�œ [6]�}


$ 2.20 xgeom�w�Ú�¦�2
ª�%�q “ patvu ” �w�•�Ø�2
ª
�%�w�0� )

�w�Ú�¦ �2
ª�%�q
patvu

�w�•�Ø�2
ª�%�w�0� �› �Ô�`�o�M

�‡�b�}
patvu

�w�Ã�Ñ�¥�ç�Ä�p�x � = 0 �p�| x � z �Ø�º�w�¦�²
Q�U


¯�Ô�^�•�‡�b�}

�Ã�2
ª���Ü�w�¦�²
Q�w
¯�Ô

1. Project View Far Field �›
¬�•�q
patvu

�U�‰�V�‡�b�}

2. �‡�c�|�Ã�2
ª���Ü�t�Ú�`�‡�`�•�O�}�Ý�Ç�á�”�T�’

Graph Type Polar �›
¬�œ�p�X�i�^�M�}�\�•�U�\�w

�ž�ï�Â�Æ�w x � z �Ø�º�w�¦�²
Q�p�b�}

3. �Ý�Ç�á�”�T�’ Graph Select Phi... �›
¬�œ�p “ Select

Phi Values
�¼� �ž�é�¬

” �›�‰�M�o�X�i�^�M�}�(���w “
Calculated ”�]�w “ 90.0 Degrees ”�›�¼�Ò�ç�«�æ�¿

�«�`�o�|�È���w “ Plotted ” �t� �`�|
�
�

�
�OK �p���a�o

�X�i�^�M�}

4. �\�w�ž�ï�Â�Æ�w x � z �Ø�º�q y � z �Ø�º�w�†�M�w�¦�²


Q�U�Ó�é�¿�Ä�^�•�‡�b�}

�\�w�¬�å�Ñ�p�x

ˆ �<
R
ü�w�M�²�•�w�L�ù�U
¯�Ô�^�•�o�s�M

ˆ �#�M�²�•�w�L�ù�U�Ÿ	×

ˆ 	*�þ
:�U 2GHz
ˆ �µ�­�”�ç�U�î�;�$�p�s�M

�q�M�O�ð�J�U�K�“�‡�b�}�\�•�’�›�Ú�`�o�M�V�‡�`�•�O�}

	*�þ
:�q�¯�S�›�¦���`�h�6�-�‰

�¯�S�q	*�þ
:�›�¦���`�h�¦�²
Q�›�
�o�b�”�h�Š�t�x�|

�f�w�¯�S�q	*�þ
:�w	Ú�E�p�¦�²
Q�›�-�‰�`�s�S�^�s�X�o



24 �H 2 	· Sonnet�Ö�ó


$ 2.21 “ Calculation Setup ”

�x�s�“�‡�d�œ�}

1. Graph Calculate... �›
¬�œ�p
$ 2.21 �w “ Calculation

Setup
�¼� �ž�é�¬

” �›�‰�M�o�X�i�^�M�}

2. “ Angles �»�Ò ” �›�«�æ�¿�«�`�o�X�i�^�M�}

3. Theta1�w Start�› � 80�| Stop�› 80 �t
ƒ���`�o�X�i

�^�M�}

4. �^�’�t
�
�

�
�New Theta�›�«�æ�¿�«�`�o�|
$ 2.21 �w “

Calculation Setup
�¼� �ž�é�¬

” �w�‘�O�t
ƒ���`�o�X�i

�^�M�}

5. “ Frequencies �»�Ò ” �›�«�æ�¿�«�`�o�X�i�^�M�}

6. “ Frequencies to Calculate ”�w�¤�w 2:0GHz �›�¼�Ò

�ç�«�æ�¿�«�`�o “ Available Frequencies ”�t� �`�o
�X�i�^�M�} *72

7. “ Available Frequencies ”�w�¤�w 2:45GHz�›�¼�Ò�ç

�«�æ�¿�«�`�o “ Frequencies to Calculate ”�t� �`�o
�X�i�^�M�} *73

8.
�
�

�
�Calculate�p “ Calculation Setup

�¼� �ž�é�¬
” �›���a�”�q

2:45GHz�w�¦�²
Q�U�q�•�‡�b�}���S�x�|�<
R
ü�•�w

�L�ù�‹
¯�Ô�^�•�o�M�‡�b�}

�è
]�w
ƒ��

�Ã�2
ª�%�Ü�w�¬�å�Ñ�x�è
]�Í�H�p�¹	Å�U�G�V�X�!�˜�“

�‡�b�T�’�|�&
Y�s�è
]�t
ƒ���`�o�S�V�‡�`�•�O�}

1. Graph Axis... �›
¬�œ�p�| “ Axis Properties
�¼� �ž�é�¬

”
�›�‰�M�o�X�i�^�M�}

*72 “ Available Frequencies ”�x “ �L�ù�›�-�‰�b�”�h�Š�w���®�s�?�v

ü
Í�w�Ã�”�»�U�K�”	*�þ
: ” �| “ Frequencies to Calculate ”�x “
�\�•�T�’�L�ù�›�-�‰�b�”	*�þ
: ” �›�™�¯�`�‡�b�}

*73 
ž�A�s�’ “ Ports �»�Ò ” �›�«�æ�¿�«�`�…�?�?�—�•�•
ì�|�f�`
�o	ô�ø�o�w� �ï�Ð�”�¼�ï�µ�‹�!�Ë�p�V�‡�b�}

2. “� AutoScale”�w�½�£�¿�«�›�Ž�`�|�¤�ò�è�›�<
$�w

�‘�O�t
ƒ���`�o�X�i�^�M�}

�
�

�
�OK �p “ Axis Properties

�¼� �ž�é�¬
” �›���a�o�X�i�^

�M�}	–���ž�ï�Â�Æ�w�/���$�s�›
Q�U
¯�Ô�^�•�‡�b�}

3. � = 0� �q � = 90� �w�›
Q�U	O�v	{�V�^�•�o�M�‡�b

�U�| 23 �Ö�”�´�w
$ 2.20 �›�€	°�`�o�|�ž�ï�Â�Æ�w�Ï

���q�w�0� �›�ú�r�`�o�X�i�^�M�}

�\�w�¬�å�Ñ�p�x 2dBi �›�,	j�t 6dB �–�w�è
]�›
ƒ���`

�‡�`�h�} 1=2� �¼� �Ù�”�ç�w�g�æ�‹�x 2dBi �p�|�ž�ï�Â�Æ

�w
Q�ó�U 6dB �!�”�]�q�t�è	ô�‘�m�x
R
ü�t�s�“�‡�b�T

�’�|�\�\�p�r
s�`�h�o F �ž�ï�Â�Æ�w�è	ô�‘�m�x 1=2� �o

F �ž�ï�Â�Æ�w�S�‘�f
R
ü�i�q�˜�T�“�‡�b�}

“ patvu ” �w�“
Ê�ˆ

�ž�ï�Â�Æ�w�¦�²
Q�x�Í�w�M�O�p�-�‰�^�•�o�M�‡�b�}

1.
em

�U�¦���w	*�þ
:�p�?�Ó�„�r
s�›�æ�M�|�‹�.	Í�w

�?�v
ü
Í�›�{�Š�”�}

2.
patvu

�U�¦���w	*�þ
:�p�w�?�v
ü
Í�T�’�|�¦���w�M�²

�•�w�L�ù�›�{�Š�”�}

�\�w	�	q�x�Í�w
â�^�t�0� �`�‡�b�}�H�°�w�ˆ�Š�x

ˆ 22 �Ö�”�´�w 2.3.10�p
†�Ì�`�h�‘�O�t�?�Ó�„�r
s�w

	*�þ
:�›�Ì�Ô�$�t�¦���`�|

ˆ 10 �Ö�”�´�w
$ 2.7 �w�‘�O�t “ Analysis Setup
�¼� �ž�é�¬

” �p “ � Compute Currents”�t�½�£�¿�«�›�Ö�•�o�?�v


ü
Í�›�{�Š�”�‘�O�¦���b�”�\�q�}



2.4 �Í�å�Ý�”�»�µ� �”�Ó�q�›
Q� �ï�Ð�”�¼�ï�µ –�Ú� �«�é�µ�Ä�æ�¿�Ó
¢�Ï 25


$ 2.22 �Ú� �«�é�µ�Ä�æ�¿�Ó
¢�Ï�›�Ð�‚�”�Þ�Ã�ç

�H�Ë�w�ˆ�Š�x

ˆ
patvu

�w�Ý�Ç�á�”�p Graph Calculate... �›
¬�|�|

ˆ “ Calculation Setup
�¼� �ž�é�¬

” ( 
$ 2.21)�p�|�r�w	*�þ


:�p�w�?�v
ü
Í�T�’�r�w�M�²�•�w�L�ù�›�-�‰�b�”�T

�›�¦���b�”�\�q

�Ž	Í�w�ˆ�Š�w�?	r�T�U
H�Z�o�M�”�q�L�ù�›
Q�›
¯�Ô�p�V

�‡�d�œ�}

�\�\�p�x�Þ�Ã�ç�w�Ö�—�w�î�M�w	�	q�›�_�o�V�‡�`�h�}

�ž�ï�Â�Æ�w�r
s�t�m�M�o�«�™�b�‚�V�\�q�x [2] �t�‡�q�Š

�o�K�“�‡�b�T�’�f�j�’�‹�€	°�`�o�X�i�^�M�}

�Í�w�«�J�p�x�|��	Ý�›�×�ˆ�$�t�!���`�o�r
s�›���“�&

�b�Â�«�Ç�¿�«�›	º�p�`�‡�b�}�Í�w�«�J�t	��“�»�T�”
²�t

���‰�M�o�M�”�¢�Ÿ�ï�Å�¢�›���a�o�S�V�‡�`�•�O�}

2.4 �Í�å�Ý�”�»�µ� �”�Ó�q�›
Q� �ï�Ð�”�¼�ï
�µ –�Ú� �«�é�µ�Ä�æ�¿�Ó
¢�Ï

�Ú� �«�é�µ�Ä�æ�¿�Ó
¢�Ï�w�›
Q� �ï�Ð�”�¼�ï�µ�q�‹�.

�Í�»�”�ï�w��	Ý�›�×�ˆ�$�t�!�=�^�d�”�Í�å�Ý�”�»�µ� �”

�Ó�t�m�M�o�)�§�`�‡�b�}

2.4.1 �ð�J�w�“�A

�\�\�p�^�”�Þ�Ã�ç�w�“�
�›
$ 2.22 �t���[�‡�b�}�\�•

�x	–�^�s�Ó�æ�ï�Ä�,
X�p�|�¬�å�ï�Å�Ø�x�Õ�»�ž�”�µ�|�Í

�»�”�ï�Ø�t�x�y�M�Ú� �«�é�µ�Ä�æ�¿�Ó
¢�Ï�U�K�”�i�Z�p

�b�}�\�w�Ú� �«�é�µ�Ä�æ�¿�Ó
¢�Ï�w�›
Q� �ï�Ð�”�¼�ï�µ

�U 50
 �t�s�”
¢�Ï
ï�q	*�“
ú�.�w�è�¹�›�Ð�‚�‡�b�}

2.4.2 �›
Q� �ï�Ð�”�¼�ï�µ�w	*�þ
:�›
Q

�7	s�w�Þ�Ã�ç�p�x	*�þ
:�›�¿�M
c�“�p�!�=�^�d�o�|�Ú

� �«�é�µ�Ä�æ�¿�Ó
¢�Ï�w	*�þ
:�›
Q�›�Ð�‚�‡�b�}

“ xgeom ” �w�I�ˆ�q�o�•�w
ƒ��
xgeom

�›�I�ˆ�`�|�\�•�‡�p�w�Þ�Ã�ç�q�‰�a�‘�O�t�o�•�•

���¥�›
ƒ���`�‡�b�}

1.
Task Bar

�w
xgeom

�w�ž� �¯�ï�›�«�æ�¿�«�` New Geometry

�›
¬�œ�p
xgeom

�›�I�ˆ�`�o�X�i�^�M�}

2. 
Æ�A�s “
�¢�Ÿ�ï�Å�¢

” �›���a�| “ Stackup Manager ”�‹


Æ�A�s�’���a�|
xgeom

�w�¤�w�±�Ò�¢�Ÿ�ï�Å�¢�›�7�G�=

�`�o�S�V�‡�`�•�O�} *74

3. �Ý�Ç�á�”�p Circuit Units... �›
¬�|�|�Õ�^�w�o�•�U “
mm

�Ó�ç�¼�¢�ï
” �t�s�l�o�M�”�\�q�›�¬�Ý�`

�
�

�
�OK �p��

�a�‡�b�} *75

� �?�.
Ú�w�Ï���w
ƒ��

1. Circuit Dielectric Layers...�›
¬�œ�p�X�i�^�M�}

2. 
$�w�‘�O�t�¤� �?�.
Ú�w�°�^�q “ Erel ” �| “ Dielectric
Loss tan ”�›
ƒ���`�o�X�i�^�M�} *76

3.
�
�

�
�OK �p���a�o�X�i�^�M�}

�Ú���‹�.�w���[

17 �Ö�”�´�w “2.3.6 �Ú���‹�.�w���[ ” �q�‰�a�X 18� m
�w�”�›���[�`�o�X�i�^�M�} *77

�Ø�¿�«�µ�Í�å�Ý�”�»�w
ƒ��

1. �Ý�Ç�á�”�p Circuit Box... �›
¬�|�| “ Box Settings
�¼� �ž�é�¬

” �›�‰�M�o�X�i�^�M�}

2. “ Sizes frame ” �w�¤�›
$�w�‘�O�t
ƒ���`�‡�b�} *78

3. “ Top Metal ” �x “ Lossless
�Ó�ç�¼�¢�ï

” �| “ Bottom Metal

” �x “ Cu18u
�Ó�ç�¼�¢�ï

” �t
ƒ���`�‡�b�} *79

4. “� Symmetry”�U�½�£�¿�«�^�•�o�M�s�M�\�q�›�¬�T

�Š�‡�b�}

5.
�
�

�
�OK �p���a�‡�b�}

*74 7 �Ö�”�´�w “ �A�’�s�M�¢�Ÿ�ï�Å�¢�›���a�” ” �|7 �Ö�”�´�w “Stackup
Manager�w
¯�Ô�›	«�b ”

*75 16 �Ö�”�´�w “2.3.3 �o�•�w
ƒ�� ” �}
*76 16 �Ö�”�´�w “2.3.5 � �?�.
Ú�w�Ï���w
ƒ�� ” �}
*77 �\�w�«�J�w�Ú� �«�é�µ�Ä�æ�¿�Ó
¢�Ï�w�‘�O�t�¬�å�ï�Å�‹�.�t
€

�Ù�`�o�0�²�`�o�M�”�‹�.�w�?�v�x�¬�å�ï�Å�‹�.�t�0�²�b�”�Ø�i
�Z�t�v�•�‡�b�}�f�•�•�Q “Current Ratio” �x 0 �p�b�}�`�T�`�A
�L�•�w�è�¹�x	–�^�M�w�p�|�\�\�p�x 1 �w�‡�‡�b�b�Š�‡�b [5]�}

*78 �\�w�«�p�x “ X ” �M�²�q “ Y ” �M�²�w “ Cell Size ” �w
z�U�G
�V�X�| “ Cell ” �x
‡	×�t�I�Õ�M��	Ý�t�s�l�o�M�‡�b�}�?�Ó�„�r

s�w	��O�t�‘�l�o�x�\�•�U�¡�)�A�¼�t�s�”�\�q�U�K�“�‡�b�U�|
Sonnet�w�r
s	��O�p�x�ð�J�t�s�“�‡�d�œ�}

*79 �r
s�í���w�1�ª (“ Top Metal ”) �x�Á���æ�w�Ú���|	š (“ Bottom
Metal ”) �x 18� m �w�”�|���Ø�‹�Á���æ�w�Ú���s�w�p�\�w�Ó�æ�ï
�Ä�,
X�x�g
Ý�$�s�³�”�ç�Å�Ø�¿�«�µ�t�“�‡�•�o�M�”�Ä�t�s�“�‡
�b�}
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�Í�»�”�ï�w�Ö�—


$�w�‘�O�t�r
s�–�¬�w�(�t
€�b�”�‘�O�t�Õ�M���›
³�V

�‡�b�} *80 �Õ�M���w�G�V�^�x�k�µ�p�s�X�o�Ï�M�‡�d�œ�}�“

�v 4 � 1:5mm ���S�U�‘�M�p�`�•�O�}�r
s�–�¬�w	Í�T�’

�w�‘�m�x 3mm ���S�U�‘�M�p�`�•�O�}

�Ù�”�Ä�w�Ö�—

�Í�t�Õ�M���w�(�z�t�Ù�”�Ä�›
��”�`�o�X�i�^�M�}

1. Tools Add Port �›
¬�|�‡�b

2. �Ú�¢�µ�§�”�¹�ç�U �t�!�˜�“�|�Ù�”�Ä�›�å�C�b�”

	j
‹�U�p�V�h�\�q�U�˜�T�“�‡�b�}

3. �Ù�”�Ä�›
��”�`�h�M	Ô	t�p�«�æ�¿�«�`�o�X�i�^�M�}

4. �Ù�”�Ä�w�³�ï�Ø�ç�U
¯�Ô�^�•�‡�b *81

5.
�
�

�
�ctrl

�
�

�
�S �p�-���`�o�S�V�‡�b�}

�r
s	Ú�E�w
ƒ��

�\�w�«�J�p�x	*�þ
:�›�¿�M
c�“�p�!�=�^�d�o�|�›
Q� 

�ï�Ð�”�¼�ï�µ�w	*�þ
:�›
Q�›�Ð�‚�‡�b�}

1. Analysis Setup... �›
¬�| “ Analysis Setup
�¼� �ž�é�¬

” �›

�‰�V�‡�b�}

2. “ Analysis Control frame ” �w�°�æ�è�› “ Frequency
Sweep Combinations

�Ó�ç�¼�¢�ï
” �t
ƒ���`�‡�b�}

3.
�
�

�
�Add... �› �« �æ �¿ �« �` �o �X �i �^ �M �} “ Frequency

Sweep Entry
�¼� �ž�é�¬

” �›�<
$�w�‘�O�t
ƒ���`�‡�b�}

4.
�
�

�
�OK �p “ Frequency Sweep Entry

�¼� �ž�é�¬
” �› �� �a

�‡�b�}

5. “ Analysis Setup
�¼� �ž�é�¬

” �›
�
�

�
�OK �p���a�‡�b�}

�\�•�p�|	*�þ
:�› 1MHz �T�’ 20GHz�‡�p�¦
:��
:�$

�t 100 �:�!�=�^�d�o�r
s�b�”�‘�O�t
ƒ���p�V�‡�`�h�}

*80 18 �Ö�”�´�w “ �Õ�M���›
³�X ” �}�\�•�x�q�o�‹�‘�X�–�O
â�^�p�b�}
*81 �\�w�Ù�”�Ä�p�x + �z� �U�Ú���"�t � �z� �U�r
s�í���w�����t


€���^�•�‡�b�} Sonnet�p�x�\�w�Ù�”�Ä�› “ Box Wall Port ” �q
�z�|�‡�b�}�‡�h + �z� �U�Ú���"�t � �z� �U�r
s�í�����Ø�t
€
���^�•�”�Ù�”�Ä�› “ Auto Grounded Port ”�q�z�|�‡�b�} “ Box
Wall Port ” �x “ Auto Grounded Port ”�‘�“�‹�k�µ�s�r
s�U�æ�˜
�•�‡�b�}�f�w���w�Ù�”�Ä�t�m�M�o http://www.Sonnet.Site/
support/tips/ports/ �t�‡�q�Š�o�K�“�‡�b�}

�r
s�q�A�L�w
¯�Ô

�p�x�|�r
s�`�o�¬�å�Ñ�›
³�M�o�ˆ�‡�`�•�O�}

1.
�
�

�
�ctrl

�
�

�
�S �p�-���`�o�S�V�‡�b�}

2. Project Analyze �›
¬�•�q�r
s�U�•�‡�“�‡�b�}

3. �r
s�U	4�˜�l�h�’ Project View Response New Graph

�›
¬�•�q
emgraph

�U�‰�V�‡�b�} *82

�¬�å�Ñ�w�#�à�›�0
:�è
]�“�t
ƒ���b�”

�\�w�Þ�Ã�ç�p�x	*�þ
:
c�“�U 5 �;�t�‹�t�•�w�p�¬�å�Ñ

�w�#�à�›�0
:�è
]�“�t�`�o�S�V�‡�`�•�O�}

1.
emgraph

�w Graph Set Axis... �›
¬�œ�p “ Axis Setup
�¼� �ž�é�¬

” �›�‰�V�| “ X-Axis �»�Ò ” �›
¬�|�‡�b�}�f�`�o

“ � Use Log10 Scale”�t�½�£�¿�«�›�M�•�o�X�i�^�M�}

2.
�
�

�
�OK �p���a�o�X�i�^�M�}

�¬�å�Ñ�w�#�à�U�0
:�è
]�“�t�s�“�‡�`�h�}

�¬�å�Ñ�w	N�à�›�›
Q� �ï�Ð�”�¼�ï�µ�t
ƒ���b�”

�¬�å�Ñ�w	N�à�x�Ã�Ñ�¥�ç�Ä�p dBjS11j �t�s�l�o�M�‡

�b�}�\�•�›�›
Q� �ï�Ð�”�¼�ï�µ�t�!�Ë�`�‡�`�•�O�} *83

1. 10�Ö�”�´�w
$ 2.9 �w�‘�O�t �|�Œ�«�w	Í�p �È�«

�æ�¿�«�`�|�Ý�Ç�á�”�T�’ Edit Curve Group...�›
¬�œ�p

�X�i�^�M�}

2. 11�Ö�”�´ 
$ 2.10�w “ Edit Curve Group
�¼� �ž�é�¬

” �U

�‰�V�‡�b�}

3. “ Y-axis Measurementsframe ” �› 27 �Ö�”�´�w
$ 2.23
�w�‘�O�t�!�Ë�`�o

�
�

�
�OK �p���a�o�X�i�^�M�}

4. 11�Ö�”�´�w “ �¬�æ�¿�Å�w
¯�Ô ” �t	H�l�o�|�¬�æ�¿�Å

�‹
¯�Ô�`�o�S�V�‡�`�•�O�}

�\�•�U�›
Q� �ï�Ð�”�¼�ï�µ�w	*�þ
:�›
Q�w�¬�å�Ñ�p

�b�}	*�þ
:�U 0:005GHz�T�’ 5GHz �‡�p 3 �;�!�=�`�o

�‹�›
Q� �ï�Ð�”�¼�ï�µ�x 3%�`�T�!�=�`�‡�d�œ�}�m�‡�“

�\�w
¢�Ï�w�›
Q� �ï�Ð�”�¼�ï�µ�w�r
s�x 0:005GHz�T�’

5GHz �w���w�r�\�T�&�p�s�°�:�|�«�Q�y 0:159GHz�p�æ

�Q�y	G
ü�p�b�} *84

*82 �\�w�Þ�Ã�ç�p�x “ “ X ” �M�²�w “ Cell Size ” �U�G�V�a�W�” ” �q�M
�O�/���U	Z�‡�b�U�|�\�w�Þ�Ã�ç�t���`�o�x�\�w�/���x	O�A�p�x
�K�“�‡�d�œ�}

*83 10 �Ö�”�´�w “2.2.3 “ emgraph ”:�¬�å�Ñ�w
¯�Ô ” �}
*84 �\�w�Þ�Ã�ç�p�x 10GHz�›�Ò�Q�”�q�x�9�s�!�=�U�q�•�‡�b�}�f
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$ 2.23 �¬�å�Ñ�t�›
Q� �ï�Ð�”�¼�ï�µ�›
¯�Ô�^�d�”
ƒ��

2.4.3 
¢�Ï
ï�w�µ� �”�Ó


¢�Ï
ï�›�7�‘�t�!�=�^�d�o�›
Q� �ï�Ð�”�¼�ï�µ�U 50

�t�s�”
¢�Ï
ï�›�{�Š�‡�b�}

�Í�å�Ý�”�»
ƒ��

1.
xgeom

�w Tools Add Dimension Parameter Add anchored�›


¬�|�‡�b�}

2. �Ú�¢�µ�§�”�¹�ç�U �t�!�“�‡�b

3. 	Í
$�w�(�w�‘�O�t�|
¢�Ï�w�È	Í�w�¯�›�«�æ�¿�«�`�‡

�b�} *85

4. 	Í
$�w�¤���w�‘�O�t�|
¢�Ï�w�È�<�w�¯�›�«�æ�¿�«�`

�‡�b�} *86

5. 	Í
$�w�È�w�‘�O�t�|
¢�Ï�w�<�w�(�È�w�¯�›���‰�‘�O

�t�G�V�X�Å�å�¿�¬�`�o�“�ˆ�‡�b�} *87

6. Enter �©�”�›�!�`�‡�b�}

7. 	Í
$�w�(�w�‘�O�t�| “ Parameter Properties
�¼� �ž�é�¬

”
�U�‰�X�w�p “ Name ” �q�`�o “ w ” �q�p�‹�Ö�—�`�o�|
�
�

�
�OK �p���a�o�X�i�^�M�}

8. 	Í
$�w�È�w�‘�O�t�h�Ø�t
G�O
¢�U�q�•�”�w�p�&�p�s

�•�”�t�Å�å�¿�¬�`�o�«�æ�¿�«�`�o�X�i�^�M�}

9.
�
�

�
�ctrl

�
�

�
�S �p�-���`�o�S�V�‡�b�} *88

�Í�å�Ý�”�»�w�¬�Ý

�Í�å�Ý�”�»�w
ƒ���x
‡	×�t���§�Q�•�b�M
â�^�w�{�q�m

�p�b�}�O�‡�X
ƒ���p�V�h�T�r�O�T�Í�å�Ý�”�»�›�!�=�^�d

�o�_�‡�`�•�O�}

�w�g���x 40 �Ö�”�´�w “3.2.2 �›
Q� �ï�Ð�”�¼�ï�µ�U���[�p�V�”
	Ô�ù ” �t
†�Ì�`�o�K�“�‡�b�}

*85 �\�w�:�U�Í�å�Ý�”�»�w�,	j ( anchor ) �t�s�“�‡�b�}
*86 �\�w�:�q�|
Œ�„�r�w anchor �q�w�‘�m�U�Í�å�Ý�”�»�t�s�“�‡�b
*87 �\�w�“�‡�•�h
c�“�w�:�U�|�Í�å�Ý�”�»�q�È�ˆ�`�o� �ˆ�`�‡�b�}
*88 �-���b�”�q�V�t�| “ �7�t�r
s�`�h�Ã�”�»�U�K�”�Z�r	«�`�o�‘�M

�T�•
�¼� �ž�é�¬

” �q�	�T�•�”�T�‹�`�•�‡�d�œ�}
�
�

�
�Delete�p
��œ�p

�T�‡�M�‡�d�œ�}�‹�`�y�M�Ã�”�»�›�’�`�h�M�s�’
�
�

�
�Save As...

�p���w�Ê
²�t�`�‡�`�•�O�}

1. “ w ” �w	Í �p �¼�Ò�ç�«�æ�¿�«�b�” �q “ Parameter
Properties

�¼� �ž�é�¬
” �U�‰�V�‡�b�}

2. �h�Ø�p “ Parameter Properties
�¼� �ž�é�¬

” �q
xgeom

�w�†�M

�U�_�Q�”�‘�O�t�h�Ø�w�•�”�›�Ð
T�`�o�X�i�^�M�}

3. “ Nominal ” �t�Í�w�‹�›�Ö�—�`�o
�
�

�
�Apply �›�«�æ�¿

�«�`�o�X�i�^�M�} *89

12mm �h�•�œ
¢�Ï�U�x�ˆ�i�`�o�`�‡�M�|�r
s�p�V

�‡�d�œ�}

� 3mm 
¢�Ï�U�x�ˆ�i�b�T�|���t
€�Ù�`�b�W�”�p

�`�•�O�}

0:01mm 
¢ �Ï �U �I �b �W �o �s �X �s �l �o �` �‡ �M �‡

�b�} *90

4. 	4�˜�l�h�’ 1:4mm �t�‹�r�`�|
�
�

�
�OK �p “ Parameter

Properties
�¼� �ž�é�¬

” �›���a�o�X�i�^�M�}

�r
s	Ú�E�w
ƒ��

�\�•�‡�p�x	*�þ
:�›�!�=�^�d�o�r
s�`�o�V�‡�`�h�U�|

�Í�x�Í�å�Ý�”�» “ w ” �›�!�=�^�d�o�r
s�`�‡�b�}

1. Analysis Setup... �›
¬�| “ Analysis Setup
�¼� �ž�é�¬

” �›

�‰�V�‡�b�}

2. “ Analysis Control frame ” �w�°�æ�è�› “ Parameter
Sweep

�Ó�ç�¼�¢�ï
” �t
ƒ���`�‡�b�}

3.
�
�

�
�Add... �› �« �æ �¿ �« �` �o �X �i �^ �M �} “ Parameter

Sweep Entry
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

4. “� w” �t�½�£�¿�«�›�Ö�•�‡�b�}

5. “ w ” �w “ Start ” �› 0:05�| “ Stop ” �› 4�| “ Step ” �›

0:05 �t
ƒ���`�‡�b�}

6. “ Frequency Speci�cation frame ” �w “ Sweep Type ”
�› Single Frequency�t�`�‡�b�}

7. “ Frequency Speci�cation frame ” �w “ Freq ” �› 1 �t

�`�‡�b�}

*89 �‹�`�| �™
$�`�s�M�!�=�›�b�”�s�’ 27 �Ö�”�´�w “ �Í�å�Ý�”�»
ƒ
�� ” �T�’�•�“�s�S�`�o�X�i�^�M�}

*90 �\�w�Þ�Ã�ç�p�x Cell Size�› 0:05mm �t
ƒ���`�o�M�”�w�p�|�f
�•�‘�“�I�T�M��	Ý�›�{�O�Ä�U�p�V�‡�d�œ�}
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8.
�
�

�
�OK �p “ Parameter Sweep Entry

�¼� �ž�é�¬
” �›���a�‡

�b�}

9. “ Analysis Setup
�¼� �ž�é�¬

” �›
�
�

�
�OK �p���a�‡�b�}

�\�•�p	*�þ
: 1GHz �p�|
¢�Ï
ï w �› 0:05mm �T�’

4mm �‡�p 0:05mm�]�q�t�!�=�^�d�o�r
s�b�”�‘�O�t
ƒ

���p�V�‡�`�h�}

�r
s�q�A�L�w
¯�Ô

�p�x�|�r
s�`�o�ˆ�‡�`�•�O�}

1.
�
�

�
�ctrl

�
�

�
�S �p�-���`�o�S�V�‡�b�}

2. Project Analyze �›
¬�•�q�r
s�U�•�‡�“�‡�b�}

3. �r
s�U	4�˜�l�h�’ Project View Response New Graph

�›
¬�•�q
emgraph

�U�‰�V�‡�b�}

�¬�å�Ñ�w�à�w
ƒ��

�Ã�Ñ�¥�ç�Ä�p�x�¬�å�Ñ�w�#�à�x	*�þ
:�p�b�}�\�\�p�x

“ w ” �›�!�=�^�d�h�w�p�#�à�›�Í�å�Ý�”�»�t�`�‡�b�}�‡

�h “ w ” �w�!�=�x 2 �;�t�‹�t�•�w�p�#�à�x�0
:�è
]�“�t

�`�o�S�V�‡�`�•�O�}

1.
emgraph

�w Graph Plot Over Parameter �›
¬�œ�p�X�i�^

�M�}�\�•�p�#�à�U	*�þ
:�p�s�X�Í�å�Ý�”�»�t�s�“
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�¼� �ž�é�¬

” �U�‰�V�‡�b�}
$�w

�‘�O�t�Í�å�Ý�”�»�›
ƒ���`
�
�

�
�OK �p���a�o�X�i�^

�M�}*118

3. �h�Ø�t�Û�ž�ï�¼
¢�Ï�U�q�•�”�w�p�|�&
~�s�•�”�t
�

�”�`�o�X�i�^�M�}

4. 
Æ�&
~�s�•�”�t
��”�`�o�`�‡�l�h�q�V�x�|�Ú�¢�µ�p

�Å�å�¿�¬�`�o	.
Y�p�V�‡�b�}

5. �Ý�Ç�á�”�T�’ File Save As... �›
¬�œ�p�\�w�Þ�Ã�ç�t

�Ê
²�›�m�Z�o�-���`�o�S�V�‡�`�•�O�}

*117 
¢�Ï�‰�œ�w���´�•	*�“�q�w�(���x�|�ö�Q�o
Æ�A�s�A�ù�U
\�a�”
�‘�O�t�| “2.4 �Ú� �«�é�µ�Ä�æ�¿�Ó
¢�Ï ” �w�A�L�‘�“�‹�±�X�`�o
�K�“�‡�b�} Sonnet�w�r
s�A�L�t�x�f�w�è�¹�U�ì
¶�t
S�é�^�•�‡
�b�}

*118 �\�w�Û�ž�ï�¼
¢�Ï�x
‚�“�&�`�w���´�U�±�b�W�o�|�“�M�t
Æ�A�s
�A�ù�›�I�\�`�o�M�‡�b�}�?�Ó�„�r
s�A�L�t�x�f�w�è�¹�U�ì
¶�t

S�é�^�•�‡�b�}


æ
¼�Í�¿�Å�w�Ö�—


$�w�‘�O�t
æ
¼�Í�¿�Å�q�s�”
$���›�Ö�—�`�o�X�i�^

�M�}
æ
¼�Í�¿�Å�x�o	m�s�Õ�M���w
Ê�ˆ�ù�˜�d�p�Ö�—�p�V

�‡�b�} *119 via �x�Í�p
†�Ì�`�‡�b�}

via �w�Ö�—

1. �q�O�w�‹�.
Ú�U
xgeom

�w�È	Í�t `0' �q
¯�Ô�^�•�o�M�”

�\�q�›�¬�T�Š�o�X�i�^�M�}

2. Tool Add Via Down To Ground �› 
¬ �œ �p �X �i �^

�M�}*120

3. Tool Add Via Circular... �›
¬�|�‡�b�} *121 *122

4. “ Circle Attributes
�¼� �ž�é�¬

” �U�q�•�‡�b�}
$�w�‘�O�t

�Í�å�Ý�”�»�›�Ö�—�`�o
�
�

�
�OK �p���a�o�X�i�^�M�}

5. via �U�q�•�”�w�p�|�&
~�s�•�”�t
��”�`�o�X�i�^�M�}

6. �<�²�V�w�³�ï�Ø�ç 5 �U
¯�Ô�^�•�o�|�\�w�•�”�T�’�<

�w�‹�.
Ú�t�²�T�l�o via �U
��”�^�•�h�\�q�U
¯�Ô�^

�•�‡�b�} *123

7. 
Æ�&
~�s�•�”�t
��”�`�o�`�‡�l�h�q�V�x�|�Ú�¢�µ�p

�Å�å�¿�¬�`�o	.
Y�p�V�‡�b�}

8. �Ý�Ç�á�” �T�’ File Save �› 
¬�œ�p�- �� �` �o�S�V

�‡�b�}

*119 
$���U	O�s�“�K�l�h�“�|
~�…�^�•�o�M�o�‹ Sonnet�w�r
s	Í�x
�„�q�œ�r�è�¹�K�“�‡�d�œ�U�| 20 �Ö�”�´�w “ 
$���w�°�.�= ” �w�M
�O�p�°�.�=�b�”�\�q�‹�p�V�‡�b�}

*120 �\�•�x�|�\�•�T�’
��”�b�” via �w�M�²�›�Ô�`�o�M�‡�b�}�q�O

â�^�`�o�M�”�‹�.
Ú�T�’	Í�t�°
Ú ( Up One Level )�|�<�t�°


Ú ( Down One Level ) �y�‡�h�x�°
j�<�w�¬�å�ï�Å�‡�p���è (
Down To Ground) �w�~�m�T�’
¬�R�p�V�‡�b�}

*121 �\�\�p�x�����w via Circular... �›�–�M�‡�`�h�U�|���� via �x�r

s
Û�Y�U�G�V�M�w�p�| via �f�w�‹�w�›�k�µ�t�r
s�`�h�M	Ô�ù�›
	†�M�o Edge Via �›
*	‘�`�‡�b�}

*122 via �w�M�²�t�m�M�o�/���b�” 20 �Ö�”�´�w
$ 2.19 �w “ Via Di-
rections Notice

�¼� �ž�é�¬
” �U�‰�M�h�’�|

�
�

�
�OK �p���a�o�X�i�^

�M�}
*123 �\�w�Ì
¯�Ô�^�•�” via �x�|���� via �›
¬�R�`�o�‹�|�›�¯�M via �t

�s�“�‡�b�}���� via �›�����w�‡�‡�r
s�b�”�h�Š�t�x Cell Size�›
�‹�l�q�‹�l�q	–�^�X�`�s�X�o�x�s�“�‡�d�œ�}�f�•�x�-�‰
Û�Y�›

‡	×�t�G�V�X�`�o�`�‡�M�‡�b�}
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�Ù�”�Ä�w�Ö�—

34 �Ö�”�´�w
$ 2.27�›�€	°�`�o�Ù�”�Ä�›
��”�`�o�X�i

�^�M�} *124

�Ù�”�Ä�x
$���w�%�w�¤���t
��”�^�•�‡�b�}�™
$�`�s�M

�•�”�t�Ù�”�Ä�U
��”�^�•�h	Ô�ù�x�|���§�l�h�Ù�”�Ä�›�«

�æ�¿�«�`�o
¬�R�`�|
�
�

�
�DEL �©�”�p�_	†�`�o�•�“�Ú�`�o

�X�i�^�M�}�›�t�Ù�”�Ä
�
�

�
�3 �x���§�Q�•�b�M�p�b�}�Ù�”�Ä

�›
��”�b�”
²�t
¯�Ô�›�¦�G�`�o�S�X�q���§�M�U�I�\�“�t

�X�M�p�b�}

2.6.4 
æ
¼�w�Ú�¢�ï�Ä

�
�Å�›�?�Ó�„�r
s�Þ�Ã�ç�t���Š�”�t�x�|
ž�A�s�
�Å�‹

�t�ù�˜�d�o�|�
�Å�p�w�G�V�s�Ú���|�m�‡�“�³�”�Ä�
�Å�›

���[�`�|�
�Å�w��	Ý�›
³�V�‡�b�}�‰�7�t�½�¿�Ó� �ï�¼�«

�»�•�½�¿�Ó�©�ß�Í�³�»�w	Ô�ù�x�|
ž�A�s�æ�ž�«�»�ï�µ�‹

�t�ù�˜�d�o�|�æ�ž�«�»�ï�µ�›�Ë�l�h�Ú���|�m�‡�“�³�”�Ä

�æ�ž�«�»�ï�µ�›���[�`�|�f�w�Ú���p�½�¿�Ó
æ
¼�›
³�V

�‡�b�}

�\�\�p�x�©�ß�Í�³�»�ï�µ�U 5:6pF �p�|�Ž���U 0:6 �
0:3mm �w�½�¿�Ó�©�ß�Í�³�»�›�«�t�f �w�M�O�›
†�Ì�`

�‡�b�}

�³�”�Ä�æ�ž�«�»�ï�µ�‹�›�-�‰�b�”��
:�w���[

�7	s�t�|�©�ß�Í�³�»�w�‹�|
G�O�|�f�`�o�f�•�t�0� �`

�h�³�”�Ä�æ�ž�«�»�ï�µ Xs �›�-�‰�b�”��
:�›���[�`�‡�b�}

Xs = �
1

2� � f req� Cs � 10� 12

W
L

(
 =� )

f req �w�o�•�x Hz�| Cs �w�o�•�x pF �s�w�p��
:�›	Ð�a�o

�K�“�‡�b�} W=L �x
z�p�`�T�–�˜�s�M�w�p�o�•�›�>�t�b

�”
ž�A�x�K�“�‡�d�œ�} *125�Í�t�\�w Xs �›�Ú���‹�.�t���È


Ç�Z�‡�b�}

1. Circuit Variable List... �›
¬�|�‡�b�}

2. “ Variable List
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

3.
�
�

�
�New... �›�«�æ�¿�«�`�o�X�i�^�M�}

4. “ Add/Edit Variable
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

5. “ Name ” �x�| `Cs' �q�p�‹�`�‡�`�•�O�} *126

6. “ Value or Equation ”�t 5:6 �q�Ö�—�`�o�X�i�^�M�}

7. “ Units
�Ó�ç�¼�¢�ï

” �› `pF'�| “ Description ” �t `Series
Capacitance”�q�p�‹�Ö�—�`�o�S�V�‡�`�•�O�} *127

*124 26 �Ö�”�´�w “ �Ù�”�Ä�w�Ö�— ” �}
*125 W=L �x�|
æ
¼�w�Ž��
G�O�p�s�X�|�Í�¿�Å�?�Ã�t�L�l�o�M�s�M


æ
ü�w
G�O�p�b�}�«�Q�y 0:6 � 0:3mm �w�½�¿�Ó
æ
¼�p�K�•�y
W = 0:3mm; L = 0:3mm;W=L = 1 �q�ß�Q�o�)�`�§�Q�K�“�‡�d
�œ�}

*126 �\�w�ò�è�x�!
:�Ê�p�b�}���w��
:�w�¾
:�q�`�o�–�M�‡�b�}�G��
�È	–���È�‹�à���^�•�‡�b�}

*127 “ Units
�Ó�ç�¼�¢�ï

” �q “ Description ” �x �o�s�”�Ý�Þ�p�b�}�r
s

�t�x�è�¹�`�‡�d�œ�}

8.
�
�

�
�OK �p “ Add/Edit Variable

�¼� �ž�é�¬
” �›���a�‡�b�}

9. “ Variable List
�¼� �ž�é�¬

” �p�6�|
�
�

�
�New... �›�«�æ�¿�«�`

�o “ Add/Edit Variable
�¼� �ž�é�¬

” �›�‰�M�o�X�i�^�M�}

10. “ Name ”�x `W' �| “ Value or Equation ”�› 0:3 �q
ƒ

���`�o�X�i�^�M�} *128

11.
�
�

�
�OK �p “ Add/Edit Variable

�¼� �ž�é�¬
” �›���a�‡�b�}

12. “ Variable List
�¼� �ž�é�¬

” �p�6�|
�
�

�
�New... �›�«�æ�¿�«�`

�o “ Add/Edit Variable
�¼� �ž�é�¬

” �›�‰�M�o�X�i�^�M�}

13. “ Name ” �x `L' �| “ Value or Equation ”�› 0:3 �q
ƒ

���`�o�X�i�^�M�} *129

14.
�
�

�
�OK �p “ Add/Edit Variable

�¼� �ž�é�¬
” �›���a�‡�b�}

15. “ Variable List
�¼� �ž�é�¬

” �p�6�|
�
�

�
�New... �›�«�æ�¿�«�`

�o “ Add/Edit Variable
�¼� �ž�é�¬

” �›�‰�M�o�X�i�^�M�}

16. “ Name ”�x�| `XCs' �q�‡�`�•�O�}

17. “ Value or Equation ”�t

-1/(2*pi*freq*Cs*1e-12)*W/L

�q�Ö�—�`�o�X�i�^�M�} *130

18.
�
�

�
�OK �p “ Add/Edit Variable

�¼� �ž�é�¬
” �›���a�‡�b�}

19. “ Variable List
�¼� �ž�é�¬

” �t�x 4 �m�w�!
:�U���[�^�•

�o�M�”�x�c�p�b�}
�
�

�
�OK �p “ Variable List

�¼� �ž�é�¬
”

�›���a�o�X�i�^�M�}

20.
�
�

�
�ctrl

�
�

�
�S �p�-���`�o�S�V�‡�b�}

�\�•�p�|�³�”�Ä�æ�ž�«�»�ï�µ Xs �›�-�‰�b�”��
:�U��

�[�p�V�‡�`�h�}�Í�t�\�w Xs �›�‹�.�t���È
Ç�Z�‡�b�}

�³�”�Ä�æ�ž�«�»�ï�µ�‹�.�w���[

1. Circuit Metal Types... �›
¬�|�‡�b�}

2. “ Metal Types
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

3.
�
�

�
�Add Planar...�p “ Planar Metal Editor

�¼� �ž�é�¬
” �›�‰

�M�o�X�i�^�M�}

*128 “ Units
�Ó�ç�¼�¢�ï

” �x `mm'�| “ Description ” �x `width” �q�p�‹�Ö

�—�`�o�S�V�‡�`�•�O�}�\�•�’�x �o�s�”�Ý�Þ�p�b�}�r
s�t�x�è�¹
�`�‡�d�œ�}

*129 �\�w `L' �x�|
æ
¼�T�’�Í�¿�Å�?�Ã�›	��“	†�M�h�Õ�^�›�™�¯�`�o
�M�‡�b�}

*130 �‹�`
ƒ���`�h�M�s�’�| “ Units
�Ó�ç�¼�¢�ï

” �x `Ohms/sq'�| “ De-

scription ” �x `Sheet Reactance”�|�q�p�‹�Ö�—�`�o�S�V�‡�`�•
�O�}
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4. “ Name ” �x `MCs' �q�p�‹�`�‡�`�•�O�}

5. “ Model ” �x “ General
�Ó�ç�¼�¢�ï

” �›
¬�œ�p�X�i�^�M�}

6. “ Xdc ” �x “ XCs
�Ó�ç�¼�¢�ï

” �›
¬�œ�p�X�i�^�M�}

7. “ Planar Metal Editor
�¼� �ž�é�¬

” �›
�
�

�
�OK �p���a�‡�b�}

8. “ Metal Types
�¼� �ž�é�¬

” �›
�
�

�
�OK �p���a�‡�b�}

�\�•�p�©�ß�Í�³�»�q�s�A�s�³�”�Ä�æ�ž�«�»�ï�µ�‹�.

`MCs' �U���[�p�V�‡�`�h�}�\�w�³�”�Ä�æ�ž�«�»�ï�µ�‹�.

�›�–�l�o�©�ß�Í�³�» Cs �›
³�V�‡�`�•�O�}

�©�ß�Í�³�»�w�Ú�¢�ï�Ä

1. 
$�w�‘�O�t 5:6pF �w�©�ß�Í�³�»�w�•�”�t�Õ�M���›
³

�M�o�X�i�^�M�}
G�O�x	Í�p���[�`�h�!
: `W' �q `L'
�q�°�•�^�d�o�X�i�^�M�}�\�w�«�p�x 0:3 � 0:3 �p�b�}

2. �� 
³ �M �h �Õ �M �� �w 	Í �p �È �« �æ �¿ �« �`

Metal Properties...�›
¬�œ�p�X�^�M�}

3. “ Metalization Properties
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

4. “ Metal ” �› “ MCs
�Ó�ç�¼�¢�ï

” �t
ƒ���`�o�X�i�^�M�}

5.
�
�

�
�OK �p “ Metalization Properties

�¼� �ž�é�¬
” �›���a�‡

�b�}

�\�w�Õ�M���x�©�ß�Í�³�»�q�s�A�s�æ�ž�«�»�ï�µ�›�Ë�j

�`�T�‹ Sonnet�w�r
s	Í�x�Ú���q�`�o�{�˜�•�‡�b�}

�‹�O�°�m�w�©�ß�Í�³�»�t�m�M�o�‹	Í�G�w�«�q�‰�7�w	�

	q�p�| `Cp',`XCp',`MCp' �›���[�`�o�|�©�ß�Í�³�»�q�s

�A�s�‹�.�"�›
³�h�`�o�X�i�^�M�}

Cp = 3.3
XCp = -1/(2*pi*freq*Cp*1e-12)*W/L

2.6.5 �r
s	Ú�E�q�A�L�w
¯�Ô

�r
s	Ú�E�w
ƒ��

1. Analysis Setup... �›
¬�| “ Analysis Setup
�¼� �ž�é�¬

” �›

�‰�V�‡�b�}

2. “ Analysis Control frame ” �w�° �æ�è�› “ Adaptive
Sweep (ABS)

�Ó�ç�¼�¢�ï
” �t
ƒ���`�‡�b�}

3. “ Start ” �› 0:01�| “ Stop ” �› 10 �t
ƒ���`�‡�b�}

4. “ Analysis Setup
�¼� �ž�é�¬

” �›
�
�

�
�OK �p���a�‡�b�}

	*�þ
:�› 0:01GHz�T�’ 10GHz�‡�p�r
s�b�”�‘�O�t
ƒ

���p�V�‡�`�h�}

�r
s�q�A�L�w
¯�Ô

�p�x�|�r
s�`�o�ˆ�‡�`�•�O�}

1.
�
�

�
�ctrl

�
�

�
�S �p�-���`�o�S�V�‡�b�}

2. Project Analyze �›
¬�•�q�r
s�U�•�‡�“�‡�b�}

3. �r
s�U	4�˜�l�h�’ Project View Response New Graph

�›
¬�•�q
emgraph

�U�‰�V�‡�b�}


¶�Í�å�Ý�”�»�w
¯�Ô

�\�w�Þ�Ã�ç�x 3 �m�w�Ù�”�Ä�›�Ë�l�o�M�”�w�p�| dBjS11j
�i�Z�p�s�X dBjS12j�| dBjS13j �‹
¯�Ô�^�d�‡�`�•�O�}

1. �¬ �å �Ñ �w �Œ �« �w 	Í �p �È �« �æ �¿ �« �` �o

Edit Curve Group...�›
¬�œ�p�X�i�^�M�}

2. “ Edit Curve Group
�¼� �ž�é�¬

” �U�‰�V�‡�b�}

3. �¤�„�r�w “ Unselected ”�æ�µ�Ä�w�¤�p DB[S12] �›�¼

�Ò�ç�«�æ�¿�«�`�o�X�i�^�M�}

4. DB[S12] �x�È���w “ Selected ”�æ�µ�Ä�t� �ˆ�b�”�x

�c�p�b�}

5. �‰�7�t “ Unselected ”�æ�µ�Ä�w�¤�p DB[S13] �›�¼�Ò

�ç�«�æ�¿�«�`�o�X�i�^�M�}

6. DB[S13] �x�È���w “ Selected ”�w�æ�µ�Ä�t� �ˆ�b�”

�x�c�p�b�}

7.
�
�

�
�OK �p���a�o�X�i�^�M�}

�\�•�p�| dBjS11j�| dBjS12j�| dBjS13j �U�~�m�q�‹
¯�Ô�^

�•�”�x�c�p�b�}

�\�w�s�Ï�x 2:45 � 5:15GHz�p

ˆ dBjS11j = �1 �|
T�ù�`�o�M�”�}

ˆ dBjS12j = 0�|�è�a���æ�U�Á�M�}

ˆ dBjS13j = �1 �|�Ì� �ž�µ�z� �t�Ù�•�s�M�}

�q�s�”�\�q�›�8�4�`�o
ƒ�-�`�o�K�“�‡�b�}
¶�o�w�Ù�”�Ä

�U 50
 �p	4�z�^�•�h	Ý�6�w�¬�å�Ñ�›�
�o�b�”�q�\�w�s

�Ï�x 2:45 � 5:15GHz�p

ˆ dBjS11j < � 15dB
ˆ dBjS12j � 0dB�|
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ˆ dBjS13j < � 20dB

�p�b�T�’�|�„�…
ƒ�-�™
$�t�K�l�o�M�‡�b�}�`�T�`
ƒ�-�è


ª�x�|�Ù�”�Ä 3(�Ì� �ž�µ�z�  ) �t�?�U
€���^�•�‘�O�q�‹

�-�h�•�v�y�s�“�‡�d�œ�} *131 �Ù�”�Ä 3 �i�Z�›���w	Ú�E�t

�`�o�ˆ�‡�`�•�O�}

	4�z� �ï�Ð�”�¼�ï�µ�w�!�Ë

1. Graph Terminations...�›
¬�|�‡�b�}

2. “ Termination Setup
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�\�\�‡�p Sonnet�w
â�^�›
†�Ì�`�o�V�‡�`

�h�}�^�’�t�?�Ó�„�³�Û�á�è�”�»�›�–�M�\�s

�b�t�x�|�¯�ï�Ð�á�”�»�•�ô	*�þ�•�?�Ó�>�w�,


Å�|�f�`�o�r
s�`�‘�O�q�b�”�ð�J�t�m�M�o�Œ

�Ý�‹
ž�A�p�`�•�O�}�f�\�p�\�w	·�p�x�f�•�’

�t�m�M�o�¶�œ�p�M�X	Í�p�¡�r�^�•�h�“�|�_�X

�q�^�•�›�M�Ä�Ð�¿�«�›	º�p�`�‡�b [11]�}

3.1 
:�‹�-�‰�t�m�M�o�w�¡�r

�³�Û�á�è�”�»�t�m�M�o�¡�r�^�•�U�j�s�Ä�Ð�¿�«�›�Ë�:

	º�p�`�‡�b [12][13]�}
3.1.1 �I�T�X�-�‰�`�o�‹
^�S�x	Í�U�’�s�M

�Ù�� �o�s�« 
$ 3.1 �x
R+�

� �
cos2(x)dx �w�- �‰�` �h�A�L

�p�| *1 	N�à�x
��‹ � �t�0�b�”�¡�)�p�|�#�à�x
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É
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ÿ�Q�”�7� �U�Ì�¬�p�b�}
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�þ
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:�p�x���ˆ
ï�U�þ�Õ


$ 3.1
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� �
cos2(x)dx �w
ü�Â
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�I�T�X
ü�Â�b�”�q�¡�)�U
ÿ�Q�”
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�\�q�›���“�&�`�‡�b�} N �i�È�q�M���Ü�›�r�X�h�Š�t�x

N2 �t
z�«�`�h�Ý�Þ�æ�q N3 �t
z�«�`�h�-�‰�Ì���U
ž�A

�s�\�q�U�‘�X�Œ�’�•�o�M�‡�b�}

�Ù�¯�ï�Ð�á�”�»�w
��2�q�r
s�F�Û �-�‰���S�U 100 
� *5

�t�s�•�y�‰�a�Ì���p�r�Z�”�Þ�Ã�ç�w�°�Œ
:�w
: N �›
3p 100 = 4:6 
��t�p�V�‡�b�}�°�Œ
:�U�~�Í�i�t
��”�^�•

�o�M�”�q�b�”�q�r
s�í���w�°�%�K�h�“�w�°�Œ
:�w
:�›
3p
4:6 = 1:67 
��t�p�V�”�˜�Z�p�b�}�-�‰���S�U 100 
��t

�s�l�o�‹�h�l�h 1:67 
��p�b�} �™�Ž�s�„�r	–�^�M�p�b

�v�} *6

�Ù�³�Û�á�è�”�»�x�¯�ï�Ð�á�”�»�‘�“
ã�X
��2�`�o�M�”

Sonnet�w�r
s���S�x�| 2010 �å�‡�p�w 10 �å���p	—�s�X

�q�‹ 240 
��t�s�“�‡�`�h [14]�}�\�•�x	ý�`�M�r
s	��O

�•�Ó�é�¬�å�Û�ï�¬�¯�”�Å�w�7�&�=�q�¯�ï�Ð�á�”�»�w
��2

�w
ì	Ð�®�L�p�b�}

�Ù�&�`�h�³�Û�á�è�”�»�q�Þ�Ã�ç�U�G
~ �\�w�\�q�x�‰�Ì

�t�|�¯�ï�Ð�á�”�»�w
��2�‘�“�r
s	��O�w
¬�R�•�~�‘�w	O

�A�^�›�Ô�`�o�M�‡�b�}�ð�J�t�&�^�s�M�r
s	��O�w�³�Û�á

�è�”�»�›�–�O�q�r�G�s�Ý�Þ�æ�q�-�‰�Ì���›	«
…�`�s�U�’

�G�V�s�¡�)�›
\�a�h�“�|	O�A�s�Í�å�Ý�”�»�›�Á�¹�`�h�A

�L�›�˜�”�\�q�t�s�“�‡�b�}

�r�O�•�l�o�f�•�›�_
H�Z�y�‘�M�w�p�`�•�O�•

*3 Sonnet�x���ˆ
ï�t�0�b�”�¡�)�w�!�=�U���•�T�s�w�p�| 13MHz
�w RFID �p�‹�–�;�b�”�\�q�U�p�V�‡�b�}

*4 �‰�a
^�S�›�˜�”�h�Š�t
ž�A�s�°�Œ
:�w
: N �x�-�‰	��O�t�‘�l�o
�§�O�w�p�|�Ÿ�s�”�-�‰	��O�w�³�Û�á�è�”�»�p�°�Œ
:�w
: N �q�T
�A
É
:�›�o	m�t
z�±�b�”�\�q�x�p�V�‡�d�œ�}

*5 Moore �w�O���t�‘�•�y�|�h�T�U 10 �å�T�f�\�’�p�a
R�^�•�‡�b�}
*6 Sonnet�w�r
s	��O�p�x 2 �Í�i���Ø�t�i�Z�°�Œ
:�›
��”�`�o 3 �Í

�i�í���w�?�Ó�„�›�6�q�b�”�w�p�¯�ï�Ð�á�”�»�w
Q�ó�› 100 
��t
�b�”�q�°�%�K�h�“�w�°�Œ
:�x

2p
4:6 = 2:15 
��t�p�V�‡�b�}	—�`

�Ú�³�p�b�}



40 �H 3 	· �\�•�T�’
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�f�`�o�f�•�g�•�w�g�æ�.�%�t�,�n�M�h�³�Û�á�è�”�»�U
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