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�6�J�Ò�ù�Ô�• TDO �æ�ê�”5��.�\���f�æ�»�Ò�á 10K �é�ö�ë�â�J�^�Ò�á�” 22R �é�*�]�o�-�ö�ë�
�4�����f
�é�¨&³�:�C���,�é1-�Ê�æ2)'Î�Ò�ù�Ô�• �ù�Ú �H�`�o�9���f�# 9Ô�I
��Ç
��_�o�æ�å�� �Î�ã9Õ�
4•�Ë�Q�æ�”
nTRST �\���f�æ�J�^�3���f�_�+�,�2�
1J
��Ð�����Î�ã�
�Å
X�ü�Ò�ù�Ô�•9Ô�Î�é�o�ê�4�é-Ð&›�æ�H�ç�Ò
�á1¬�ï�•�<�\���C�o�é�•�Ð�•�Å���î�” nTRST �æ�»�Ô�� 1149.1 �0���:�C���,�Æ���­���Ð�����J�^���6
�J�é�•�Ð9Õ  

   TAP �>� �æ�»�Ô���C�6�H���>� �æ�»�Ô���C�6�H���>� �æ�»�Ô���C�6�H���>� �æ�»�Ô���C�6�H��  
 
��(»�å���ë�”�Ë�‘�é TAP �>� �ó�é�C�6�H���ê�”�A���-�é�å�ë�”���f�G�o�3�f�,�é�R�,�Q�6�4�é�Á1±�”
�Ð���æ�H���f�n�����;�é�0
��Ç-×1��ù���ù�Ô�• TCK, TDI, TMS, nTRST �æ�»�Ò�á�ê�”�O�o�<�é�I�
�”
TDO �æ�»�Ò�á�ê�´�
�æ�•�>� �
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1149.1 �æ�0���Ò�Ú�:�C���,�Ç�”�Ø���æ�0���Ò�å�¿�U�o�<�
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�,�Ú�å�¿�å���ë�”�Î�����:�C���,�é�K�á�é
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DFT Guidelines 
 

 

XJTAG © 2007        www.xjtag.com 
 
page 6 of 9 

   �<�\���C�o�:�C���,�é�´
����@�o�I�^�G�f�ã�Ç�0�Ù�î�G�f�
�’&ï�<�\���C�o�:�C���,�é�´
����@�o�I�^�G�f�ã�Ç�0�Ù�î�G�f�
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�½���>� �Ç-„�™�é�0�o�,�Æ���<�\���I�Ð�����å���”�Î�����<�\���C�o�¥�Ç
 �½�æ 1149.1 �æ�0���Ô���:
�C���,�Æ���Ù�î�â�È�����Á�æ�Ò�”�Î�����<�\���C�o�é�´
��é On/Off �Ç�â�È�����Á�æ�Ò�ù�Ò���Á�•�ý�Ò�”
1149.1 �æ�0���Ò�å �¿�C���:���_�"�*�Z�=�^9Ô
ú�Ç�09Õ�å�”�C�,�<�\���C�o�Ç�½���å���”�Ø�é�Ç�0�ý�Ù
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�L�"�2�ê�•�"�`�6�"�æ�»�Ò�á�]���^�2���S�æ�+�¼�â�È�ù�Ö���• CPLD �ÿ FPGA �å�ä�é 1149.1 �æ�0���Ò
�Ú�:�C���,�
�”�Ø�é�"�`�6�"�0�o�,�ã SDRAM �é�"�`�6�"�é�”�C�6�H���é4F�æ
z�Ô���Î�ã�â�”
��Ñ�é
�}�æ�9�,�;�é���C�_�6�+�
�¨�"4¢�æ���›�â�È���â�Ò���Á�•  
 

 
 
 

   I/O ���f�2�o�H�����,�
.3.��Ô�����f�2�o�H�����,�
.3.��Ô�����f�2�o�H�����,�
.3.��Ô�����f�2�o�H�����,�
.3.��Ô��  
 
�9�,�;�é���C�_�6�+�ê�”��1ñ�&�@�"�2�Ç 1149.1 �â���"�.�,��(»�å�@�6�;�æ�’&ï�Ð�����Î�ã�â�0
��Ò�ù
�Ô�• 1149.1 �@�6�;
��é���Ê�é�&�@�"�2�G�f�æ�»�Ô���9�,�;�ê 1149.1 �â�&�f�;�`�o�^��(»�å I/O9ÔXJIO
�O�o�<�å�ä9Õ�
�’&ï�Ô���Î�ã�â�”���o�J�f�(�o� �6�;�9�,�;�å�ä�é���›�Ç1J
��Ð���ù�Ô�•  
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�½���¿�ê�” I/O �P�o�;�
.3.��Ô���Î�ã�â�^�o�J�C�6�"�9�,�;�Ç��(»�æ�å���ù�Ô�•�Ø�Á�Ô���ë�O�o�<�
�’
&ï�Ô���Î�ã�u�Ò�æ�”�9�,�;�é���C�_�6�+�
�0
��Ð�Ö�����ù�Ô�•�"�ö�é���f�2�o�H�����, (Ethernet, 
RS232, RS485 �å�ä )�æ�ê�*�f�J�^�å�^�o�J�C�6�"�&�@�"�2�â
 �½�â�Ò���Á�•�Ò�Æ�Ò�”��1ñ�9�,�;�Á0�
�Ç�½���ë�” TAP �4�����f�â�&�f�;�`�o�^�Ð�Ö���Î�ã�ý�â�È�ù�Ô�•  
 

 
 

   �"�\�,�2�
�"�\�,�2�
�"�\�,�2�
�"�\�,�2�
 1149.1 �æ�0���Ô���:�C���,�â
n�Ð�Ô���æ�0���Ô���:�C���,�â
n�Ð�Ô���æ�0���Ô���:�C���,�â
n�Ð�Ô���æ�0���Ô���:�C���,�â
n�Ð�Ô��  
 
1149.1 �æ�0���Ò�å�¿�`�+�6�"�ê�” 1149.1 �0���Ò�Ú�:�C���,�æ�����Ð�ù�����" �\�,�2�]�æ2)'Î�Ò�”�K�I

��é�Ù�î�”�"�\�,�2�æ�»�Ô���n�"�\�,�2�Æ���é�´
��é�U�>�2�”�
�â�È�����Á�æ�Ò�ù�Ò���Á�•�"�\�,�2

G
Þ�é�9�,�;�
�s û�Ð�Ö���Ú�ü�æ�”�"�\�,�2�é�A�o�<�ó�é
 �½�å���"�.�,�Ç�â�È�����Á�æ�•��-Ð�å���”
1J
��é 1149.1 �æ�0���Ô���:�C���,�æ�á�"�\�,�2�é�A�o�<�ó�é���"�.�,�
�ç�ù�Ò���Á�•  
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±	û�D�@�^
��é-„�™�n�ü�ó�é((�¤
±	û�D�@�^
��é-„�™�n�ü�ó�é((�¤
±	û�D�@�^
��é-„�™�n�ü�ó�é((�¤
±	û�D�@�^
��é-„�™�n�ü�ó�é((�¤  
 
-„�™�n�ü�Ç
±	û�D�@�^
��æ�t�‘�Ð���á�¿���•�'�”�Î�����Ç�½5��Ð�����è�æ�”�Î�����æ�»�Ô���+�(�9�,
�;�Ç�´�ê�����Á�æ�”5��.�” TAP �>� �Ç	û/~�Ô�����Á�å��.��
�Ò�á�ú�ù�Ò���Á�•  
 

 
 

   �����6�4�<�6�#
G
Þ�æ�»�Ô��((�¤�����6�4�<�6�#
G
Þ�æ�»�Ô��((�¤�����6�4�<�6�#
G
Þ�æ�»�Ô��((�¤�����6�4�<�6�#
G
Þ�æ�»�Ô��((�¤  
 
�����6�4�<�6�#�Ç�½���•�'�”�9�,�;
��ê�:���,���o�I�^�Ð�������Á�æ�Ò�ù�Ò���Á�•9Ô�¸�ù�Ò�Ê�ê
1149.1 �é�Ù�î�G�f�â�•�½���¿�ê�” link �
!ª�¿�á9Õ�����6�4�<�6�"�é���L�f�;�Ç�9�,�;�s-�
��æ"’!¢�Ô
���ã�”�Ð�o�â�È�å�¿&¿���Ç/à�Î���Ã�ù�Ô�•�¸�ù�Ò�Ê�ê�”�����6�4�<�6�#�ê XJTAG �

z�Ò�á�é�ú�:���,
���o�I�^�Ð�����Î�ã�â�Ô�•�0�H�;�������â�s û�Ð�Ö���•�'�æ�”�Ø�é�0�H�;�é
��U�'�â�:���,���o�I�^
�Ð�Ö�á�Ò�ù�Á�Î�ã�
1±�Ì���Ú�ü�â�Ô�•�ý�Ò�Ê�ê�”�2���S�����;�é�(4F�

 �½�æ43�Ê���Þ�á�”�9�,�;�s
-�
��æ���L�f�;�Ç "’!¢�Ò�å�¿���Á�æ�Ô���Î�ã�â�Ô�•  
 

   
��¾"’�H�,�;�_�o�+�
�t�‘�±�Ž�æ�Ñ!ª
��¾"’�H�,�;�_�o�+�
�t�‘�±�Ž�æ�Ñ!ª
��¾"’�H�,�;�_�o�+�
�t�‘�±�Ž�æ�Ñ!ª
��¾"’�H�,�;�_�o�+�
�t�‘�±�Ž�æ�Ñ!ª  
 
XJTAG �é�H�����^ I/O �Ï(»�
!ª�¿�á�”���J�*�Z�f.3�o�” serial numbers, Ethernet MAC addresses �å
�ä�é�±�Ž�

��¾"’�H�T�U�]�æ�»�Ò�á�”�9�,�;�é	û!c�ã�Ò�á� �È1��û�Î�ã�Ç�â�È�ù�Ô�•   
 

   ���=�`�#�Á0��é�9�,�;���=�`�#�Á0��é�9�,�;���=�`�#�Á0��é�9�,�;���=�`�#�Á0��é�9�,�;  
 
1149.1 �â�ê���=�`�#�Á0��é�9�,�;�ê�ÿ.%�Ð���á�¿�ù�Ö���Ç�”
��»�Ê.3.��Ô���Î�ã�â���Ê�é�9�,�;�
�s
-��Ô���Î�ã�Ç�â�È�ù�Ô�•�Ç�:�ê�” 1149.1 �0���é�:�C���,�é�´
��â�&�f�D�_�o�2�ÿ���f�J�é�I 
��o�
.3
�o�Ò�”�Ø�����é�´
��
 1149.1 �0���é�:�C���,�æ�I
��Ð�Ö���Î�ã�â�Ô�•�ù�Ú�”1J
��â
Ð���p�å DAC �ÿ
ADC �
!ª�¿���ë�”���=�`�#�"�\�,�2�o�
�Ù�î�Ò�Ú���”�U�>�2�Ô���Î�ã�Ç�â�È�����Á�æ�å���â�Ò���Á�•
�Ö�Æ�å�Ç���â�ý1¡�¾�å�Á0�
��é1J
��æ�����”���Ê�é���=�`�#�9�,�;�Ç�s-��â�È�����Á�æ�å���ù�Ô�•  
 

   �J�`�#�\�Q�I�^�:�C���,�é�J�`�#�\�Q�I�^�:�C���,�é�J�`�#�\�Q�I�^�:�C���,�é�J�`�#�\�Q�I�^�:�C���,�é I/O �
!ª�¿���•�'�é�H�ç�P�
!ª�¿���•�'�é�H�ç�P�
!ª�¿���•�'�é�H�ç�P�
!ª�¿���•�'�é�H�ç�P  
 
���Ã�ë�” FPGA �é I/O �D�6�<�æ�Þ0¿�Ð���á�¿����1ñ�`�+�6�"�

G
Þ�Ð�Ö���Q�é�J�`�#�\�Q�I�^�å�”�J�^
���6�J�

ö�
�å�¿�ö�Á�Ç)Ÿ�¿�â�Ò���Á�•�ý�Ò I2C �C�,
��é�J�^���6�J�Ç�”�Ø �����é���Á�æ�J�`�#�\�Q
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�I�^�â�½���ã�” I2C �C�,
��æ�’&ï�Ð�����K�á�é�:�C���,�ê�” XJTAG �â�9�,�;�â�È�å�Ê�å���â�Ò���Á�•
�ä�Á�Ò�á�ý��-Ð�å���” I2C �C�,�G�f�
��1ñ�&�@�"�2�â���"�.�,�â�È�����Á�æ�Ô���Î�ã�â�”�9�,�;�(�æ��
1ñ�Æ���J�^���6�J�
1J
��â�È���â�Ò���Á�•�½���¿�ê�” I2C �C�,�Ç SDRAM ���"�.�,�æ!ª�¿�����á�¿���å
���ë�”�9�,�;!ª�é�U�+�X�o�^�
1J
��é�_�+�,�2�ã�'�
�Ö�á����
ƒ�Ì���Î�ã�Ç��-Ð�â�Ò���Á�•  
 

   ���f�9�]�+���f�;�å�:�C���,�”���f�9�]�+���f�;�å�:�C���,�”���f�9�]�+���f�;�å�:�C���,�”���f�9�]�+���f�;�å�:�C���,�” XJTAG �é�Ï(»�
�H�^�æ�t!ª�Ô���é�Ï(»�
�H�^�æ�t!ª�Ô���é�Ï(»�
�H�^�æ�t!ª�Ô���é�Ï(»�
�H�^�æ�t!ª�Ô��  
 
�¡�0"›�å 1149.1 �é�Ï(»�â�ê�9�,�;�â�È�å�¿�”�½���¿�ê �]���^�2���S�é�9�,�;�s-��Ç��-Ð�”�ã.��Þ�Ú�•
�'�ê�” XJTAG �é5_�Â"›�å XJEase �
!ª�¿�á�O�o�<
��é�Ï(» IC �
�t!ª�Ô���Î�ã�Ç�â�È�ù�Ô�•���Ã�ë�”��
�f�O�o�<
��é Flash �T�U�]�ÿ CPLD �:�C���,�æ�Ê�Ð�å�J�`�#�\�S�
�3���f�`�o�<�Ò�” CPLD �ÿ MPU �é
�]���^�2���S�9�,�;�s-��ÿ.3�o�
-��Ã�����Á�æ�å���ù�Ô�•  
 
 

Glossary 
 
 

ASIC  Application Specific Integrated Circuit 
BSDL  Boundary Scan Description Language 
DFT  Design for Testability 
IEEE  1149.1 IEEE Standard 1149.1-1990  

“Test Access Port and Boundary Scan Architecture” 
(see www.ieee.org) 

I/O  Input / Output 
JTAG  Joint Test Action Group 
NTRST Test Reset (Active low TAP Signal) 
TAP  Test Access Port 
TCK  Test Clock (TAP Signal) 
TDI   Test Data Input (TAP signal) 
TDO   Test Data Output (TAP Signal) 
TMS   Test Mode Select (TAP Signal) 
XJTAG  A suite of tools aiding the development and test of electronic systems 
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