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0>L�iÊ££°£ÊÏä{Ê«��Ê�,�+Ê+>V�>}iÊ0�iÀ�>�Ê��>À>VÍiÀ�ÃÍ�VÃ°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°££È
0>L�iÊ£Ô°£Ê���!0Ê 9Ê�Ö�VÍ���>�Ê �`i°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°£ÔÔ
0>L�iÊ£Ô°ÔÊ���!0Ê 9Ê
�>À`Ê�0�Ê �`i°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°£ÔÔ
0>L�iÊ£Ï°£ÊÏä{Ê«��Ê�,�+Ê+>V�>}iÊ��i�Ã���Ã °°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°£ÔÏ
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�� +0-28�1<�*YRGXMSREP�3ZIVZMI[

��� -RXVSHYGXMSR

0�iÊ���!0Ê 9Ê��}�Ê«iÀv�À�>�ViÊ}À>«��VÃÊ«À�ViÃÃ�ÀÊV��L��iÃÊÝ�À�ÃÍ>Í���ÊV�>ÃÃÊÏ
}À>«��VÃÊ>VVi�iÀ>Í���Ê>�`ÊÃÍ>ÍiÊ�vÊÍ�iÊ>ÀÍÊÔÊ«iÀv�À�>�ViÊ��Ê>ÊÃ��}�iÊV��«°Ê���ÊÏ
Ài�`iÀ��}Ê�«iÀ>Í���ÃÊ>ÀiÊ>VVi�iÀ>Íi`ÊLßÊÍ�iÊ���!0Ê 9]Ê��V�Ö`��}Ê��ÖÀ>Ö`ÊÃ�>`��}]
ÍiÞÍÖÀiÊ�>««��}]Ê`i«Í�ÊLÖvviÀ��}]Ê>�Í�>��>Ã��}Ê>�`Ê>�«�>ÊL�i�`��}°

��«�i�i�Íi`Ê>À�Ö�`Ê>ÊÃV>�i>L�iÊ�i��ÀßÊ>ÀV��ÍiVÍÖÀi]ÊÍ�iÊ���!0Ê 9ÊÀi`ÖViÃÊÍ�iÊV�ÃÍ
>�`ÊV��«�iÞ�ÍßÊ�vÊ`i��ÜiÀ��}Ê��}�Ê«iÀv�À�>�ViÊÏÊ}À>«��VÃÊÝ�Í���Ê>ÊÝ��`�Ý��}
i�Ü�À���i�ÍÊ�Ê�>���}Ê�ÍÊ�`i>�Êv�ÀÊ>ÊÝ�`iÊÀ>�}iÊ�vÊ}À>«��VÃÊ«À�`ÖVÍÃÊvÀ��Ê+�ÊL�>À`ÃÊÍ�
��}�Êi�`ÊÝ�À�ÃÍ>Í���Ê>VVi�iÀ>Í�ÀÃ°Ê���!0Ê 9Ê�ÃÊ«��ÊV��«>Í�L�iÊÝ�Í�Ê���!0ÊÏää.9
>�`Ê���!0Êxää09Ê«À�ViÃÃ�ÀÃ°

Localbuffer Memory Interface

EPROM
Controls

Video Logic
Controls

Localbuffer

Framebuffer

Timing
Control
Signals

Graphics
Core

Shared
Framebuffer
Control Signals

���!0Ê 9Ê�À>«��VÃÊ+À�ViÃÃ�À Expansion
ROM Interface

Localbuffer
Bypass

External Video
Logic Interface

DMA
Control

Data
Formatter

Input
FIFO

PCI Bus

Output
FIFO

Framebuffer
Bypass

Framebuffer Memory Interface

Shared
Framebuffer

Interface

VTG
Interface

Video Timing
Generator

��}ÖÀiÊ£°£ ���!0Ê 9Ê�Ö�VÍ���>�Ê2��ÍÃ

��� 2SXEXMSR

0�iÊv����Ý��}Ê��Í>Í���>�ÊV��Üi�Í���ÃÊ>ÀiÊÖÃi`Ê��ÊÍ��ÃÊL���°

• �ÊÃ�}�>�Ê�>�iÊi�`��}Ê��Ê!Ê��`�V>ÍiÃÊ>�Ê>VÍ�ÜiÊ��ÝÊÃ�}�>�]Êi°}°Ê+���À>�i!°

• ���Ê��`�V>ÍiÃÊ>ÊL�ÍÊv�i�`ÊvÀ��ÊL�ÍÊ�ÊÍ�ÊL�ÍÊ�]Êi°}°ÊÇ�äÊÃ«iV�v�iÃÊL�ÍÃÊÇÊÍ�À�Ö}�Êä
��V�ÖÃ�Üi°

• 2ÃiÊ�vÊÍ�iÊ�iÍÍiÀÊ�Ê��`�V>ÍiÃÊ>Ê�iÞ>`iV��>�Ê�Ö�LiÀ]Êi°}°ÊÈ��Ê�ÃÊ>Ê�iÞ>`iV��>�Ê�Ö�LiÀ°
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• 2ÃiÊ�vÊÍ�iÊ�iÍÍiÀÊLÊ��`�V>ÍiÃÊ>ÊL��>ÀßÊ�Ö�LiÀ]Êi°}°Ê£ä£äLÊ�ÃÊ>ÊL��>ÀßÊ�Ö�LiÀ°

• 2ÃiÊ�vÊÍ�iÊ�iÍÍiÀÊ9Ê��`�V>ÍiÃÊÍ�>ÍÊ>ÊÜ>�ÖiÊ�ÃÊÖ�`iv��i`]Êi°}°Ê999�Ê�ÃÊ>ÊÖ�`iv��i`
�iÞ>`iV��>�Ê�Ö�LiÀ°

��� +0-28�1<�+VETLMGW�'SVI

0�iÊ�À>«��VÃÊ��ÀiÊ��®Ê��ÊÍ�iÊ���!0Ê 9Ê>VVi�iÀ>ÍiÃÊÍ�iÊ�ißÊ�«iÀ>Í���ÃÊv�ÀÊÏÊ>�`
ÔÊ>««��V>Í���Ã°Ê��ÀÊvÖÀÍ�iÀÊ��v�À�>Í���Ê��ÊÍ�iÊvÖ�VÍ���>��ÍßÊ�vÊÍ�iÊ��ÊÀiviÀÊÍ�ÊÍ�i
���!0Ê 9Ê+À�}À>��iÀÃÊ-iviÀi�ViÊ >�Ö>�°

��� 4'-�-RXIVJEGI

0�iÊ+��Ê��ÍiÀv>ViÊV��v�À�ÃÊÍ�ÊÍ�iÊ+��Ê��V>�Ê
ÖÃÊÃÍ>�`>À`Ê-iÜ�Ã���ÊÔ°£°Ê0�iÊ���!0
 9Ê�ÃÊ>Ê+��Ê��V>�Ê
ÖÃÊ0>À}iÍÊ>�`Ê>Ê+��Ê��V>�Ê
ÖÃÊ-i>`Ê >ÃÍiÀ°

0�iÊ��ÃÍÊ��ÍiÀv>ViÊ��V�Ö`iÃÊÍ�iÊV��v�}ÖÀ>Í���ÊÀi}�ÃÍiÀÃ]ÊÍ�iÊ���!0Ê 9ÊV��ÍÀ��ÊÀi}�ÃÍiÀÃ]
>�`ÊÍÝ�ÊLß«>ÃÃÊ«>Í�Ã\Ê��iÊÍ�ÊÍ�iÊ��V>�LÖvviÀÊ�i��ÀßÊ>�`Ê��iÊÍ�ÊÍ�iÊ�À>�iLÖvviÀ
�i��Àß°

0�iÊ+��Ê��ÍiÀv>ViÊ�>ÃÊ>�Ê��«ÖÍÊ���#Êv�ÀÊ«>ÃÃ��}Ê`>Í>ÊÍ�ÊÍ�iÊ�À>«��VÃÊ��Ài]Ê>�`Ê>�
�ÖÍ«ÖÍÊ���#Êv�ÀÊLÖvviÀ��}ÊÖ«Ê`>Í>ÊÍ�ÊLiÊÀi>`ÊvÀ��ÊÍ�iÊ�À>«��VÃÊ��Ài°Ê0�iÊ��«ÖÍÊ���#Ê�Ã
ÏÔÊÝ�À`ÃÊ`ii«°Ê0�iÊ�ÖÍ«ÖÍÊ���#Ê�ÃÊnÊÝ�À`ÃÊ`ii«°

�Ê �ÊV��ÍÀ���iÀÊ�ÃÊ«À�Ü�`i`Ê��ÊÍ�iÊ+��Ê��ÍiÀv>ViÊÍ�Ê>���ÝÊÍ�iÊ���!0Ê 9ÊÍ�ÊÀi>`Ê`>Í>
`�ÀiVÍ�ßÊ��Í�ÊÍ�iÊ�À>«��VÃÊ��ÀiÊ��«ÖÍÊ���#°

��� &MK�IRHMER�4VSGIWWSV�7YTTSVX

0�iÊ���!0Ê 9Ê«À�Ü�`iÃÊÃÖ««�ÀÍÊv�ÀÊL�}�i�`�>�Ê«À�ViÃÃ�ÀÃ°Ê�ÊL�}�i�`�>�Ê«À�ViÃÃ�ÀÊÝ���
}i�iÀ>ÍiÊLßÍiÊÃÝ>««i`ÊL�}�i�`�>�Ê`>Í>Ê��ÊÍ�iÊ+��Ê��V>�ÊLÖÃ]ÊV������ßÊ���Ý�Ê>ÃÊ}�L�
i�`�>�°

���ÊÍ�iÊÀi}���ÃÊ��ÊÍ�iÊ���!0Ê 9ÊV>�Ê>VVi«ÍÊ}�L�i�`�>�Ê`>Í>°Ê0�iÊV��v�}ÖÀ>Í���ÊÃ«>ViÊ�Ã
ÃiÍÊLßÊ>ÊV��ÍÀ��Ê«��Ê>ÍÊÀiÃiÍÊÍ��iÊ>�`ÊÍ�iÊ���!0Ê 9ÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊ>ÀiÊ>�Ý>ßÃÊÜ�Ã�L�i
��ÍÍ�iÊ>�`Ê}�L�i�`�>�°

0�iÊ��V>�LÖvviÀÊ>�`Ê�À>�iLÖvviÀÊi>V�Ê�>ÜiÊÍÝ�Ê+��Ê>«iÀÍÖÀiÃÊÝ��ÃiÊi�`�>�Ê�Ã
«À�}À>��>L�i°

��� 0SGEPFYJJIV�1IQSV]�-RXIVJEGI

0�iÊ��V>�LÖvviÀÊ�i��ÀßÊ�ÃÊÖÃi`ÊÍ�ÊÃÍ�ÀiÊ�vvÊÃVÀii�Ê«�Þi�Ê>ÃÃ�V�>Íi`Ê��v�À�>Í���°Ê0��Ã
��V�Ö`iÃÊi«Í�Ê=®]Ê.Íi�V��]Ê>�`ÊÍiÞÍÖÀiÊ`>Í>°

0�iÊ��V>�LÖvviÀÊV��Ã�ÃÍÃÊ�vÊ��iÊ�ÀÊÍÝ�ÊL>��ÃÊ�vÊ-� Ê}�Ü��}ÊvÀ��ÊÔÊÍ�Ê{nÊ LßÍiÃÊ�v
ÃÍ�À>}i°Ê�Ê��V>�LÖvviÀÊÝ�`Í�Ê�vÊäÊÍ�Ê{nÊL�ÍÃÊ�ÃÊÃÖ««�ÀÍi`°Ê0�iÊ�Ö�LiÀÊ�vÊL�ÍÃÊ«�«Ö�>Íi`
��Ê>�ßÊ�>À`Ý>ÀiÊ��«�i�i�Í>Í���ÊÝ���Ê`i«i�`Ê��ÊÃ�vÍÝ>ÀiÊÀiµÖ�Ài�i�ÍÃ°Ê0�iÊ�i��Àß
V��ÍÀ��ÊÃ�}�>�ÃÊ>ÀiÊ«À�}À>��>L�iÊÍ�Ê>���ÝÊv�ÀÊ�«Í��Ö�Ê�«iÀ>Í���Ê>ÍÊ`�vviÀi�ÍÊ���!0
 9ÊV��V�ÊÃ«ii`ÃÊÝ�Í�Ê�i��ÀßÊÃßÃÍi�ÃÊÖÃ��}Ê�xäÊÍ�Ê�näÊÃ«ii`Ê-� Ê«>ÀÍÃ°ÊÊ+>}iÊÃ�ãiÃ
vÀ��ÊÔxÈÊÍ�ÊÔä{nÊ>ÀiÊÃÖ««�ÀÍi`°Ê�#Ê-� Ê�ÃÊ>�Ã�ÊÃÖ««�ÀÍi`°
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0�iÊ��V>�LÖvviÀÊ��ÍiÀv>ViÊ«À�Ü�`iÃÊ>Ê����ÊÍ�ÊÍ�iÊ+��Ê��V>�Ê
ÖÃÊÍ�Ê>���ÝÊ��ÃÍÊ>VViÃÃiÃÊÍ�
Lß«>ÃÃÊÍ�iÊ�À>«��VÃÊ��Ài°

DRAM Generic types

ÔxÈ�ÊÞÊ£ÈÉ£n

x£Ô�ÊÞnÉ�

£ ÊÞÊ{

£ ÊÞÊ£ÈÉ£n

Ô ÊÞÊnÉ�

{ ÊÞÊ{

0>L�iÊ£°£Ê ��V>�LÖvviÀÊ-� Ê0ß«iÃ

-� ÃÊÖÃi`Ê�ÖÃÍÊÃÖ««�ÀÍÊv>ÃÍÊ«>}i���`iÊ�ÀÊ�ÞÍi�`i`�>Í>#ÖÍÊÊ>�`Ê��.�
��#-��
-�.ÊÀivÀiÃ�°

��� *VEQIFYJJIV�1IQSV]�-RXIVJEGI

0�iÊ���!0Ê 9ÊÊV>�Ê>``ÀiÃÃÊ>Ê�À>�iLÖvviÀÊ�vÊLiÍÝii�ÊÔ 
ßÍiÊ>�`ÊÏÔ 
ßÍiÃÊ�v
7-� °Ê�Ê�À>�iLÖvviÀÊ`>Í>ÊÝ�`Í�Ê�vÊÈ{ÊL�ÍÃÊ�ÃÊÃÖ««�ÀÍi`°Ê0�iÊ7-� ÃÊÃÖ««�ÀÍi`
��V�Ö`iÊÔxÈ�Þ{]ÊÔxÈ�ÞnÊ>�`ÊÔxÈ�Þ£È°Ê0�iÊ7-� ÃÊ�ÖÃÍÊÃÖ««�ÀÍÊÃ«��ÍÊÍÀ>�ÃviÀÊVßV�iÃ°

0�iÊ�i��ÀßÊV��ÍÀ��ÊÃ�}�>�ÃÊ>ÀiÊ«À�}À>��>L�iÊÍ�Ê>���ÝÊv�ÀÊ�«Í��Ö�Ê�«iÀ>Í���Ê>Í
`�vviÀi�ÍÊ���!0Ê 9ÊV��V�ÊÃ«ii`ÃÊÝ�Í�Ê>ÊÀ>�}iÊ�vÊ�i��ÀßÊÃ«ii`ÃÊ>���Ý��}Ê�ÈäÊÍ�Ê�nä
7-� ÃÊÍ�ÊLiÊÖÃi`°Ê0�iÊ���!0Ê 9ÊV>�Ê�>�iÊÖÃiÊ�vÊ7-� ÊÝÀ�ÍiÊ�>Ã�ÃÊ>�`ÊL��V�Êv���
��`i]Ê�vÊ>Ü>��>L�i]ÊÍ�Ê��«À�ÜiÊ«iÀv�À�>�Vi°

�20���ÃÊÝ�Í�ÊÈ{Ê>�`Ê£ÔnÊL�ÍÊ«�Þi�ÊLÖÃiÃÊ>ÀiÊÃÖ««�ÀÍi`°Ê��ÀÊ��ÀiÊ��v�À�>Í���Ê��
�20���ÊÃÖ««�ÀÍÊÀiviÀÊÍ�Ê�ÞÍiÀ�>�Ê7�`i�Ê���ÍÀ��Ê.iVÍ���Êx®°

���!0Ê 9Ê��ÍiÀv>ViÃÊ`�ÀiVÍ�ßÊÍ�Ê��ÃÍÊ�À>�iLÖvviÀÃ]Ê��ÝiÜiÀÊ�À>�iLÖvviÀÃÊÝ�Í�Ê}Ài>ÍiÀ
Í�>�Ê£ÈÊ�i��ÀßÊ«>ÀÍÃÊÀiµÖ�ÀiÊiÞÍiÀ�>�ÊLÖvviÀ��}Ê�vÊÍ�iÊ>``ÀiÃÃÊ>�`ÊV��ÍÀ��Ê���iÃ°

0�iÊ�À>�iLÖvviÀÊ��ÍiÀv>ViÊ>�Ã�Ê«À�Ü�`iÃÊ>Ê����ÊÍ�ÊÍ�iÊ+��Ê��V>�Ê
ÖÃÊÍ�Ê>���ÝÊ��ÃÍÊ>VViÃÃiÃ
Í�ÊLß«>ÃÃÊÍ�iÊ�À>«��VÃÊ��Ài°

0�iÊ���!0Ê 9ÊÃÖ««�ÀÍÃÊÏÔ]Ê£È]Ê>�`ÊnÊL�ÍÊ«>V�i`ÊvÀ>�iÃÍ�ÀiÃ°

��� 7LEVIH�*VEQIFYJJIV�7LEVIH�0SGEPFYJJIV�-RXIVJEGI

0�iÊ���!0Ê 9Ê«À�Ü�`iÃÊ>Ê�iV�>��Ã�ÊÍ�ÊÃ�>ÀiÊÍ�iÊ�À>�iLÖvviÀÊ>�`É�ÀÊÍ�iÊ��V>�LÖvviÀ
Ý�Í�Ê>��Í�iÀÊ`iÜ�Vi°ÊÊ0�iÊ���!0Ê 9ÊV>�ÊLiÊ«À�}À>��i`ÊÍ�Êi�Í�iÀÊ«iÀv�À�ÊÍ�iÊÃ�>À��}
>ÀL�ÍÀ>Í���Ê«À��>ÀßÊV��ÍÀ���iÀ®Ê�ÀÊ>VÍÊ>ÃÊ>ÊÃ�>ÜiÊÃiV��`>ÀßÊV��ÍÀ���iÀ®°

��� :MHIS�8MQMRK�+IRIVEXMSR

0�iÊ���!0Ê 9Ê�>ÃÊ>�Ê��ÍiÀ�>�ÊÍ����}Ê}i�iÀ>Í�ÀÊ>�`Ê7-� ÊÍÀ>�ÃviÀÊV��ÍÀ���iÀÊv�À
Ã��«�iÊ�À>�iLÖvviÀÊV��v�}ÖÀ>Í���Ã°Ê��ÀÊ��ÀiÊV��«�iÞÊV��v�}ÖÀ>Í���ÃÊ>�ÊiÞÍiÀ�>�ÊÍ����}
}i�iÀ>Í�ÀÊ>�`ÊÍÀ>�ÃviÀÊV��ÍÀ���iÀÊ�ÃÊÀiµÖ�Ài`°

0�iÊ�>Þ��Ö�ÊÜ�`i�ÊV��V�Ê7���®Êv�ÀÊÍ�iÊ���!0Ê 9Ê�ÃÊnä �ã°Ê0�iÊÜ�`i�ÊV��V�Ê�Ã
`iÀ�Üi`ÊvÀ��ÊÍ�iÊÜ�`i�Ê�ÖÍ«ÖÍÊ«�Þi�ÊV��V�°Ê0�iÊ«�Þi�ÊV��V�Ê�ÃÊ`�Ü�`i`ÊLßÊÍ�iÊ�Ö�LiÀÊ�v
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ÃiÀ�>�Ê«�ÀÍÊ��ÍiÀ�i>Üi`ÊL>��Ã°ÊÊ.�Ê�vÊÍ�iÊ«�Þi�ÊV��V�Ê�ÃÊ£Ïx �ãÊ>�`ÊÍ�iÀiÊ>ÀiÊ{ÊÃiÀ�>�Ê«�ÀÍ
��ÍiÀ�i>Üi`ÊL>��Ã]ÊÍ�iÊÜ�`i�ÊV��V�ÊÍ�ÊÍ�iÊ���!0Ê 9ÊÝ���ÊLiÊV��V�i`Ê>ÍÊÏÏ°Çx �ã°

 >Þ��Ö�Ê���!0Ê 9ÊÜ�`i�ÊV��V�ÊÀ>ÍiÃÊ>ÃÃÖ���}Êxä �ãÊ7-� Ã®Ê>ÀiÊÃ��Ý�Ê��
0>L�iÊ£°Ô°

Pixel Width Serial Interleave Maximum Pixel
Frequency

ÏÔÊL�Í { Ôää �ã

£ÈÊL�Í n {ää �ã

nÊL�Í £È nää �ã

0>L�iÊ£°Ô  >Þ��Ö�Ê+�Þi�Ê���V�Ê.Ö««�ÀÍ

���� )\XIVREP�:MHIS�0SKMG�-RXIVJEGI

0�iÊ���!0Ê 9ÊV>�ÊV��ÍÀ��ÊiÞÍiÀ�>�ÊÜ�`i�Ê��}�VÊÃÖV�Ê>ÃÊÍ�iÊÜ�`i�Ê�ÖÍ«ÖÍÊ�20���°
0�iÊ>``ÀiÃÃÊ>�`Ê`>Í>Ê���iÃÊv�ÀÊÍ�iÊV��ÍÀ��ÊV��iÊvÀ��ÊÍ�iÊ��V>�LÖvviÀÊ��ÍiÀv>Vi°Ê���ÍÀ��
Ã�}�>�ÃÊ>ÀiÊ«À�Ü�`i`ÊÍ�Ê>���ÝÊÃÍ>�`>À`Ê�20���ÃÊÍ�ÊLiÊV���iVÍi`Ê`�ÀiVÍ�ßÊÍ�ÊÍ�i
���!0Ê 9°Ê.��iÊ�20���ÃÊÝ���ÊÀiµÖ�ÀiÊ>ÊÃ�>��Ê>��Ö�ÍÊ�vÊ}�ÖiÊ��}�V°

���� 6IWIX�'SRJMKYVEXMSR�'SRXVSP

�Ê�Ö�LiÀÊ�vÊ«>À>�iÍiÀÃÊv�ÀÊÍ�iÊ���!0Ê 9Ê>ÀiÊÃiÍÊ>ÍÊÀiÃiÍÊÍ��i]ÊÃÖV�Ê>ÃÊ��V>�LÖvviÀÊ>�`
�À>�iLÖvviÀÊ�i��ÀßÊÃ�ãiÊ>�`ÊÃ«ii`°Ê0�iÊÀiÃiÍÊÃÍ>ÍiÊ�ÃÊV��v�}ÖÀi`ÊÝ�Í�ÊÀiÃ�ÃÍ�ÀÃÊV���iVÍi`
Í�ÊÍ�iÊ��V>�LÖvviÀÊ`>Í>Ê«��Ã°Ê0�iÊÃÍ>ÍiÊ�vÊÍ�iÊ`>Í>Ê«��ÃÊ�ÃÊÃ>�«�i`Ê��ÊÍ�iÊÀ�Ã��}Êi`}iÊ�v
Í�iÊÀiÃiÍÊ���i°Ê.iiÊ-iÃiÍÊ���ÍÀ��Ê.iVÍ���Ê£Ô®Êv�ÀÊ��ÀiÊ`iÍ>��Ã°

���� )\TERWMSR�)4631�WYTTSVX

0�iÊ���!0Ê 9ÊÃÖ««�ÀÍÃÊ>�ÊiÞ«>�Ã���Ê�+-# °Ê0��ÃÊ�+-# Ê�>ßÊÃÍ�ÀiÊV�`iÊ�ii`i`
v�ÀÊ`iÜ�Vi�Ã«iV�v�VÊ���Í�>��ã>Í���Ê>�`ÊiÞ«>�Ã���Ê�vÊÍ�iÊL��ÍÊÍ��iÊV�`i°

���� +0-28�1<�%HHVIWW�1ET

0�iÊ���!0Ê 9Ê�>ÃÊÃ�ÞÊ+��ÊL>ÃiÊ>``ÀiÃÃÊÀi}���Ã\
Region Description

���v�}ÖÀ>Í��� +��ÊV��v�}ÖÀ>Í���ÊÀi}���

ä ��ÊV��ÍÀ��ÊÀi}���

£ �«iÀÍÖÀiÊäÊÊ>VViÃÃÊÍ�Ê��V>�LÖvviÀÊ�i��Àß

Ô �«iÀÍÖÀiÊäÊÊ>VViÃÃÊÍ�Ê�À>�iLÖvviÀÊ�i��Àß

Ï �«iÀÍÖÀiÊ£Ê>VViÃÃÊÍ�Ê��V>�LÖvviÀÊ�i��Àß

{ �«iÀÍÖÀiÊ£Ê>VViÃÃÊÍ�Ê�À>�iLÖvviÀÊ�i��Àß

-# �Þ«>�Ã���Ê-# 

0>L�iÊ£°Ï +��Ê�``ÀiÃÃÊ-i}���Ã



+0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ +��Ê���v�}ÖÀ>Í���Ê-i}���

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �

�� 4'-�'SRJMKYVEXMSR�6IKMSR
0�iÊ+��Ê���v�}ÖÀ>Í���Ê-i}���Ê«À�Ü�`iÃÊ>ÍÊÃiÍÊ�vÊ¼����Ã½ÊÝ��V�ÊÃ>Í�Ãv�iÃÊÍ�iÊ�ii`ÃÊ�v
VÖÀÀi�ÍÊ>�`Ê>�Í�V�«>Íi`ÊÃßÃÍi�ÊV��v�}ÖÀ>Í���Ê�iV�>��Ã�Ã°Ê0�iÊV��v�}ÖÀ>Í���ÊÀi}�ÃÍiÀÃÊ>Ài
>VViÃÃi`Ê>�`Ê��`�v�i`ÊLßÊÍ�iÊÖÃiÊ�vÊ���v�}ÖÀ>Í���Ê-i>`Ê>�`Ê8À�ÍiÊV���>�`Ã°

.�ÞÍßÊv�ÖÀÊLßÍiÃÊ�vÊÍ�iÊ���v�}ÖÀ>Í���ÊÀi}�ÃÍiÀÃÊ>ÀiÊ«Ài`iv��i`ÊÝ�Í���ÊÍ�iÊ+��Ê.«iV�v�V>Í���
>�`Ê>ÀiÊÃÖ««�ÀÍi`ÊLßÊÍ�iÊ���!0Ê 9°Ê0�iÊÀi�>����}Ê£�ÔÊ
ßÍiÃÊ>ÀiÊ`iÜ�ViÊÃ«iV�v�VÊ>�`
>ÀiÊÖ�ÖÃi`ÊLßÊÍ�iÊ���!0Ê 9°

08162431

Device ID Vendor ID

Status Command

Class Code Revision ID

BIST Header Type Latency Timer Cache Line Size

Base Address Registers

Address

Reserved

Reserved

Max_Lat Min_Gnt Interrupt Pin Interrupt line

00h

04h

08h

0Ch

28h

2Ch

30h

34h

38h

3Ch

10h

14h

18h

1Ch

20h

24h

Cardbus CIS Pointer

.ÖLÃßÃÍi�Ê7i�`�À.ÖLÃßÃÍi�

Expansion ROM Base

 0>L�iÊÔ°£ +Ài`iv��i`Ê+��Ê���v�}ÖÀ>Í���Ê-i}���°



+��Ê���v�}ÖÀ>Í���Ê-i}��� +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

��� (IZMGI�-HIRXMJMGEXMSR

Ô°£°£ 7i�`�ÀÊ�

7i�`�ÀÊ�`i�Í�v�V>Í���Ê�Ö�LiÀ°

���7i�`�À�`
-i}���\ÊÊ���v�} #vvÃiÍ\Ê ää�

-i>`Ê#��ß -iÃiÍÊ7>�Öi\Ê ÏÏ

08162431

 Vendor ID


�ÍÃÊ£x�ä ÏÏ�

Ï�>LÃÊV��«>�ßÊV�`i

Ô°£°Ô iÜ�ViÊ�

iÜ�ViÊ�`i�Í�v�V>Í���Ê�Ö�LiÀ°

���iÜ�Vi�`
-i}���\ÊÊ���v�} #vvÃiÍ\Ê äÔ�

-i>`Ê#��ß -iÃiÍÊ7>�Öi\Ê äääÔ�

08162431

 Device ID


�ÍÃÊÏ£�£È äääÈ�

���!0Ê 9ÊiÜ�ViÊ�Ö�LiÀ

Ô°£°Ï -iÜ�Ã���Ê�

-iÜ�Ã���Ê�`i�Í�v�V>Í���Ê�Ö�LiÀ°

���-iÜ�Ã����`
-i}���\ÊÊ���v�} #vvÃiÍ\Ê än�

-i>`Ê#��ß -iÃiÍÊ7>�Öi\Ê -iÜ�Ã���Ê!Ö�LiÀ

08162431

 Revison ID

0�iÊÀiÜ�Ã���Ê�ÊÀi}�ÃÍiÀÊÀiÍÖÀ�ÃÊÍ�iÊv����Ý��}ÊV�`i\


�ÍÃÊÇÊ�Êä -iÜ�Ã���

ä£�ÊrÊ-iÜ�Ã���Ê-ä£



+0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ +��Ê���v�}ÖÀ>Í���Ê-i}���

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �

Ô°£°{ Ô°£°{ ��>ÃÃÊ��`iÊ-i}�ÃÍiÀ

�����>ÃÃ��`i
-i}���\ÊÊ���v�} #vvÃiÍ\Ê ä��

-i>`Ê#��ß -iÃiÍÊ7>�Öi\Ê äÏnäää�

08162431

Base Class Sub Class Device Class


�ÍÃÊÏ£�Ô{ äÏ�


>ÃiÊV�>ÃÃ°Ê+��Êiv���Í���\Ê�Ã«�>ßÊV��ÍÀ���iÀ


�ÍÃÊÔÏ�£È nä�

.ÖLÊV�>ÃÃ°Ê+��Êiv���Í���\Ê#Í�iÀÊ�Ã«�>ßÊV��ÍÀ���iÀÊÊ��ÍÊ7��Ê�ÀÊ9��®


�ÍÃÊ£x�n ää�

iÜ�ViÊV�>ÃÃ

!
°Ê.��iÊ�«iÀ>Í��}ÊÃßÃÍi�ÃÊ�>ßÊiÞ«iVÍÊ>Ê`iÜ�ViÊ�vÊ��>ÃÃÊäÏ�Ênä�ÊÍ�ÊV��Í>��Ê>Ê7��
`iÜ�ViÊ>�`Êv>��ÊÍ�ÊL��ÍÊV�ÀÀiVÍ�ßÊ�vÊ��Ê7��Ê`iÜ�ViÊ�ÃÊ«ÀiÃi�Í°Ê0�iÊ���!0Ê 9Ê�>ÃÊ��Ê���
LÖ��ÍÊ7��Ê>�`Ê�i�ViÊÍ��ÃÊ«À�L�i�Ê�>ßÊ�VVÖÀ°Ê0�Ê>Ü��`ÊÍ��ÃÊ«À�L�i�ÊÃiÍÍ��}ÊÍ�iÊ¼
>Ãi
��>ÃÃÊ=iÀ�½Êv�i�`Ê�vÊÍ�iÊ�
 i����ÍÀ��ÊÀi}�ÃÍiÀÊÖÃ��}Ê>ÊV��v�}ÖÀ>Í���ÊÀiÃ�ÃÍ�ÀÊV>ÖÃiÃÊÍ�i
��>ÃÃÊ��`iÊÀi}�ÃÍiÀÊÍ�ÊÀiÍÖÀ�Êää�Êää�Ê
>V�Ý>À`Ê���«>Í�L���ÍßÊ��>ÃÃ®°Ê�ÊÃiiÊÃiVÍ���ÊÏ°Ï°£

Ô°£°x �i>`iÀÊ0ß«i

����i>`iÀ0ß«i
-i}���\ÊÊ���v�} #vvÃiÍ\ ä��

-i>`Ê#��ß -iÃiÍÊ7>�Öi\ ää�

08162431

Header Type


�ÍÃÊ£È�ÔÏ ää�

�i>`iÀÊ0ß«i°Ê+��Êiv���Í���\Ê.��}�iÊvÖ�VÍ���Ê`iÜ�Vi



+��Ê���v�}ÖÀ>Í���Ê-i}��� +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

��� (IZMGI�'SRXVSP

Ô°Ô°£ ����>�`Ê-i}�ÃÍiÀ

0�iÊV���>�`ÊÀi}�ÃÍiÀÊ«À�Ü�`iÃÊV��ÍÀ��Ê�ÜiÀÊ>Ê`iÜ�Vi½ÃÊ>L���ÍßÊÍ�Ê}i�iÀ>ÍiÊ>�`ÊÀiÃ«��`ÊÍ�
+��ÊVßV�iÃ°Ê8À�Í��}ÊãiÀ�ÊÍ�ÊÍ��ÃÊÀi}�ÃÍiÀÊ`�ÃV���iVÍÃÊÍ�iÊ`iÜ�ViÊvÀ��ÊÍ�iÊ+��Êv�ÀÊ>��ÊiÞVi«Í
V��v�}ÖÀ>Í���Ê>VViÃÃiÃ°Ê���Ê�iViÃÃ>ÀßÊL�ÍÃÊÝ�Í���ÊÍ�iÊV���>�`ÊÀi}�ÃÍiÀÊ>ÀiÊÃÖ««�ÀÍi`Êv�À
Í�iÊvÖ�VÍ���>��ÍßÊV��Í>��i`Ê��ÊÍ�iÊ���!0Ê 9°

�������>�`
-i}���\ÊÊ���v�} #vvÃiÍ\Ê ä{�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê ääää�

08162431

Command


�ÍÊä �É#Ê>VViÃÃÊi�>L�iÊÊ-i>`Ê#��ßÊ®

äÊrÊ0�iÊ���!0Ê 9Ê�>ÃÊ��Ê�É#ÊÃ«>ViÊÀi}���Ã


�ÍÊ£  i��ÀßÊ>VViÃÃÊi�>L�i

äÊrÊ�Ã>L�iÊ�i��ÀßÊÃ«>ViÊ>VViÃÃiÃ°ÊÊ-�.�0®

£ÊrÊ��>L�iÊ�i��ÀßÊÃ«>ViÊ>VViÃÃiÃ


�ÍÊÔ  >ÃÍiÀÊi�>L�i

äÊrÊ�Ã>L�iÊ�>ÃÍiÀÊ>VViÃÃiÃ°ÊÊ-�.�0®

£ÊrÊ��>L�iÊ�>ÃÍiÀÊ>VViÃÃiÃ


�ÍÊÏ .«iV�>�Ê�ßV�iÊ>VViÃÃÊi�>L�iÊÊ-i>`Ê#��ßÊ®

äÊrÊ0�iÊ���!0Ê 9Ê�iÜiÀÊÀiÃ«��`ÃÊÍ�ÊÃ«iV�>�ÊVßV�iÊ>VViÃÃiÃ°


�ÍÊ{  i��ÀßÊ8À�ÍiÊ>�`Ê��Ü>��`>ÍiÊi�>L�iÊÊ-i>`Ê#��ßÊ®

äÊrÊ0�iÊ���!0Ê 9Ê�>ÃÍiÀÊ�iÜiÀÊ�ÃÃÖiÃÊ i��ÀßÊ8À�ÍiÊ>�`Ê��Ü>��`>ÍiÊ>VViÃÃiÃ°


�ÍÊx 7��Ê«>�iÍÍiÊÃ���«Êi�>L�iÊÊ-i>`Ê#��ßÊ®

äÊrÊ0�iÊ���!0Ê 9Ê�ÃÊ��ÍÊ>Ê7��Ê`iÜ�Vi°


�ÍÊÈ +>À�ÍßÊiÀÀ�ÀÊÀi«�ÀÍÊi�>L�iÊÊ-i>`Ê#��ßÊ®

äÊrÊ0�iÊ���!0Ê 9Ê`�iÃÊ��ÍÊÀi«�ÀÍÊ«>À�ÍßÊiÀÀ�ÀÃ°


�ÍÊÇ �``ÀiÃÃÉ>Í>ÊÃÍi««��}Êi�>L�iÊÊ-i>`Ê#��ßÊ®

äÊrÊ0�iÊ���!0Ê 9Ê`�iÃÊ��ÍÊ`�ÊÃÍi««��}°


�ÍÊn .�--Ê`À�ÜiÀÊÊi�>L�iÊ-i>`Ê#��ß®

äÊrÊ0�iÊ���!0Ê 9Ê`�iÃÊ��ÍÊÀi«�ÀÍÊ«>À�ÍßÊiÀÀ�ÀÃ°


�ÍÊ�  >ÃÍiÀÊ�>ÃÍÊL>V��Í��L>V�Êi�>L�iÊÊ-i>`Ê#��ßÊ®

äÊrÊ0�iÊ���!0Ê 9Ê�>ÃÍiÀÊ`�iÃÊ��ÍÊ��«�i�i�ÍÊv>ÃÍÊL>V��Í��L>V�Ê>VViÃÃiÃ°


�ÍÃÊ£ä�£x -iÃiÀÜi`

ääääääL



+0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ +��Ê���v�}ÖÀ>Í���Ê-i}���

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �

��� (IZMGI�7XEXYW

Ô°Ï°£ .Í>ÍÖÃÊ-i}�ÃÍiÀ

0�iÊ.Í>ÍÖÃÊ-i}�ÃÍiÀÊ�ÃÊÖÃi`ÊÍ�ÊÀiV�À`ÊÃÍ>ÍÖÃÊ��v�À�>Í���Êv�ÀÊ+��ÊÀi�>Íi`ÊiÜi�ÍÃ°Ê0�i
`iv���Í���Êv�ÀÊi>V�ÊL�ÍÊ�ÃÊ}�Üi�ÊLi��Ý°

-i>`ÃÊÍ�ÊÍ��ÃÊÀi}�ÃÍiÀÊLi�>ÜiÊ��À�>��ß°Ê8À�ÍiÃÊvÖ�VÍ���Ê`�vviÀi�Í�ßÊ��ÊÍ�>ÍÊL�ÍÃÊV>�ÊLiÊÀiÃiÍ
LÖÍÊ��ÍÊÃiÍ°Ê�ÊL�ÍÊ�ÃÊÀiÃiÍÊÊÝ�i�iÜiÀÊÍ�iÊÀi}�ÃÍiÀÊ�ÃÊÝÀ�ÍÍi�Ê>�`ÊÍ�iÊ`>Í>Ê��ÊÍ�i
V�ÀÀiÃ«��`��}ÊL�ÍÊ��V>Í���Ê�ÃÊ>Ê£°

���.Í>ÍÖÃ
-i}���\ÊÊ���v�} #vvÃiÍ\Ê äÈ�

-i>`Ê#��ß -iÃiÍÊ7>�Öi\Ê ää�

08162431

Status


�ÍÃÊ£È�ÔÔ -iÃiÀÜi`ÊÊ-i>`Ê#��ßÊ®

äääääääL°


�ÍÊÔÏ �>ÃÍÊÊL>V��Í��L>V�Ê0À>�Ã>VÍ���ÃÊÊ-i>`Ê#��ß®

£ÊrÊ��`�V>ÍiÃÊÃÖ««�ÀÍÊv�ÀÊv>ÃÍÊL>V��Í��L>V�Ê+��ÊÍÀ>�Ã>VÍ���ÃÊ°


�ÍÊÔ{  >ÃÍiÀÊ+>À�ÍßÊV�iV�Êv�>}ÊÊ-i>`Ê#��ß®

äÊrÊ+>À�ÍßÊV�iV���}Ê��ÍÊ��«�i�i�Íi`Ê��ÊÍ�iÊ���!0Ê 9°


�ÍÃÊÔx�ÔÈ £äLÊÊ-i>`Ê#��ßÊ®

��`�V>ÍiÃÊÍ�>ÍÊÍ�iÊ���!0Ê 9Ê>ÃÃiÀÍÃÊiÜÃi�!Ê>ÍÊ�i`�Ö�ÊÃ«ii`°


�ÍÊÔÇ 0>À}iÍÊ�L�ÀÍÊÊv�>}ÊÊ-i>`Ê#��ßÊ®

äÊrÊ0�iÊ���!0Ê 9ÊÊ�iÜiÀÊ�ÃÃÖiÃÊ>ÊÍ>À}iÍÊ>L�ÀÍ°


�ÍÊÔn  >ÃÍiÀÊ0>À}iÍÊ�L�ÀÍÊÊv�>}

.iÍÊLßÊ�>ÃÍiÀÊÝ�i�ÊÍÀ>�Ã>VÍ���ÊÍiÀ���>ÍiÃÊÝ�Í�ÊÍ>À}iÍÊ>L�ÀÍ°


�ÍÊÔ�  >ÃÍiÀÊÊ�L�ÀÍÊÊv�>}

.iÍÊLßÊ�>ÃÍiÀÊÝ�i�Ê�ÍÊÍiÀ���>ÍiÃÊÍÀ>�Ã>VÍ���ÊÝ�Í�Ê�>ÃÍiÀÊ>L�ÀÍ°


�ÍÊÏä .�--ÊÊv�>}ÊÊ-i>`Ê#��ß®

äÊrÊ+>À�ÍßÊV�iV���}Ê��ÍÊ��«�i�i�Íi`Ê��ÊÍ�iÊ���!0Ê 9°


�ÍÊÏ£ +�--ÊÊv�>}ÊÊ-i>`Ê#��ß®

äÊrÊ+>À�ÍßÊV�iV���}Ê��ÍÊ��«�i�i�Íi`Ê��ÊÍ�iÊ���!0Ê 9°



+��Ê���v�}ÖÀ>Í���Ê-i}��� +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

��� 1MWGIPPERISYW�*YRGXMSRW

Ô°{°£ 
�.0

#«Í���>�ÊÀi}�ÃÍiÀÊÖÃi`Êv�ÀÊV��ÍÀ��Ê>�`ÊÃÍ>ÍÖÃÊ�vÊ
�.0°

���
�ÃÍ
-i}���\ÊÊ���v�} #vvÃiÍ\Ê ä��

-i>`Ê#��ß -iÃiÍÊ7>�Öi\Ê ää�

08162431

BIST


�ÍÃÊÔ{�Ï£ 
�.0

ää�° 
�.0ÊÖ�ÃÖ««�ÀÍi`ÊLßÊÍ�iÊ���!0Ê 9Ê�ÜiÀÊÍ�iÊ+��Ê��ÍiÀv>Vi°

Ô°{°Ô �>Íi�VßÊ0��iÀ

0��ÃÊÀi}�ÃÍiÀÊÃ«iV�v�iÃ]Ê��Ê+��ÊLÖÃÊV��V�Ã]ÊÍ�iÊÜ>�ÖiÊ�vÊÍ�iÊ�>Íi�VßÊ0��iÀÊv�ÀÊÍ��ÃÊ+��ÊLÖÃ
�>ÃÍiÀ°

����>Í0��iÀ
-i}���\ÊÊ���v�} #vvÃiÍ\Ê ä�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê ää�

08162431

Latency Timer


�ÍÃÊn�£x �>Íi�VßÊ0��iÀÊ��Ö�Í

.iÍÃÊÍ�iÊ�>Þ��Ö�Ê�Ö�LiÀÊ�vÊ+��ÊV��V�ÊVßV�iÃÊv�ÀÊ�>ÃÍiÀÊLÖÀÃÍÊ>VViÃÃiÃ°
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-i}���\Ê���v�}\ #vvÃiÍ\Ê äÔ��

8À�ÍiÊ#�ViÊ -iÃiÍÊ7>�Öi\Ê ääää�

08162431

.ÖLÃßÃÍi��


�ÍÃÊ£È�Ï£ .ÖLÃßÃÍi�Ê�

ÍÊ�vvÃiÍÊ�vÊÍ�iÊ�Þ«>�Ã���Ê-# °



+0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ +��Ê���v�}ÖÀ>Í���Ê-i}���

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ��

��� )\TERWMSR�631�-RXIVJEGI

�ÊÈ{�ÊÞÊnÊL�ÍÊ��ÍiÀv>ViÊ�ÃÊ«À�Ü�`i`Êv�ÀÊ>�ÊiÞ«>�Ã���Ê-# °Ê0��ÃÊ��ÍiÀv>ViÊ�ÃÊÀi>`Ê���ß
vÀ��ÊÍ�iÊ+��Ê°0�iÊ>``ÀiÃÃÊ>�`Ê`>Í>Ê���iÃÊÃ�>ÀiÊ«��ÃÊÝ�Í�ÊÍ�iÊ��V>�LÖvviÀÊ`>Í>ÊLÖÃÊ>Ã
`iv��i`Ê��Ê0>L�iÊÔ°Ô°

.�}�>� +��ÃÊÖÃi` iÃVÀ�«Í���

-���``À£x�ä® �
 i�>Í>Ï��Ô{® �Þ«>�Ã���Ê-# Ê�``ÀiÃÃÊ���iÃ°

-��>Í>Ç�ä® �
 i�>Í>{Ç�{ä® �Þ«>�Ã���Ê-# Ê>Í>ÊLÖÃ°

-����! -����! �Þ«>�Ã���Ê-# ÊÀi>`ÊÃÍÀ�LiÊ�i}>Í�Üi
>VÍ�Üi®

0>L�iÊÔ°Ô �Þ«>�Ã���Ê-# Ê����iVÍ���Ã

�Þ«>�Ã���Ê
-# 

�£x�ä

Ç�ä

È{�ÊÞÊn

��!

�
 i�>Í>Ê
ÊÊÊÊÊÊÊÊÏ��Ô{

�
 i�>Í>Ê
ÊÊÊÊÊÊÊÊÊ{Ç�{ä

-����!

���!0

£È

n

��}ÖÀiÊÔ°£ �Þ«>�Ã���Ê-# Ê��ÍiÀv>Vi



-i}���ÊäÊ�Ê���ÍÀ��Ê-i}�ÃÍiÀÃ +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

�� 6IKMSR�����'SRXVSP�6IKMWXIVW

��� 6IKMSR���%HHVIWW�1ET

0�iÊ���!0Ê 9ÊÀi}���ÊäÊ�ÃÊ>Ê£Ôn�
ßÍiÊÀi}���ÊV��Í>����}ÊÍ�iÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊ>�`Ê«�ÀÍÃ
Í�Ê>�`ÊvÀ��ÊÍ�iÊ�À>«��VÃÊ��Ài°

0�iÊV��ÍÀ��ÊÃ«>ViÊ�ÃÊ�>««i`Ê��ÊÍÝ�ViÊ��ÊÍ�iÊ£Ôn�
ßÍiÊÀi}���°Ê��ÊÍ�iÊÃiV��`ÊÈ{�ÊÍ�i
Ài}�ÃÍiÀÃÊ>ÀiÊ�>««i`ÊÍ�ÊLiÊLßÍiÊÃÝ>««i`Êv�ÀÊL�}Êi�`�>�Ê��ÃÍÃ°

Offset Function Byte Swap Offset

0000.0000h 0001.0000h

- ���ÍÀ��Ê.Í>ÍÖÃÊ-i}�ÃÍiÀÃ -

0000.0FFFh 0001.0FFFh

0000.1000h 0001.1000h

- ��V>�LÖvviÀÊ-i}�ÃÍiÀÃ -

0000.17FFh 0001.17FFh

0000.1800h 0001.1800h

- �À>�iLÖvviÀÊ-i}�ÃÍiÀÃ -

0000.1FFFh 0001.1FFFh

0000.2000h 0001.2000h

- ��Ê���#Ê��ÍiÀv>Vi -

0000.2FFFh 0001.2FFFh

0000.3000h 0001.3000h

- ��ÍiÀ�>�Ê7�`i�Ê-i}�ÃÍiÀÃ -

0000.3FFFh 0001.3FFFh

0000.3000h 0001.3000h

- �ÞÍiÀ�>�Ê7�`i�Ê-i}�ÃÍiÀÃ -

0000.7FFFh 0001.7FFFh

0000.8000h 0001.8000h

- ��Ê-i}�ÃÍiÀÊ�VViÃÃ -

Ê0�À�Ö}�Ê���#Ê®

0000.FFFFh 0001.FFFFh

0>L�iÊÏ°£ -i}���ÊäÊ�``ÀiÃÃÊ >«



+0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ -i}���ÊäÊ�Ê���ÍÀ��Ê-i}�ÃÍiÀÃ

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ��

Ï°£°£ -iÃiÍÊ.Í>ÍÖÃÊ-i}�ÃÍiÀ

8À�Í��}ÊÍ�ÊÍ�iÊÀiÃiÍÊÃÍ>ÍÖÃÊÀi}�ÃÍiÀÊv�ÀViÃÊ>ÊÃ�vÍÝ>ÀiÊÀiÃiÍÊ�vÊÍ�iÊ���!0Ê 9Ê�À>«��VÃ
��Ài°Ê0�iÊÃ�vÍÝ>ÀiÊÀiÃiÍÊ`�iÃÊ��ÍÊÀiÃiÍÊÍ�iÊ+��Ê��ÍiÀv>Vi°Ê�ÍÊ�ÃÊ«À�Ü�`i`Êv�ÀÊÃ�vÍÝ>Ài
`�>}��ÃÍ�VÃÊ��ÊV>ÃiÊ>�Ê��V�ÀÀiVÍÊÀi}�ÃÍiÀÊÃiÍÊÖ«Ê��V�ÃÊÖ«ÊÍ�iÊ��ÍiÀ�>�Ê��°

0�iÊÃ�vÍÝ>ÀiÊÀiÃiÍÊÍ>�iÃÊ>Ê�Ö�LiÀÊ�vÊVßV�iÃÊ>�`ÊÍ�iÊ��Ê�ÖÃÍÊ��ÍÊLiÊÖÃi`Ê`ÖÀ��}ÊÍ�i
ÀiÃiÍ°Ê�Êv�>}Ê��ÊÍ�iÊÀi}�ÃÍiÀÊ�ÃÊ«À�Ü�`i`ÊÝ��V�ÊÃ��ÝÃÊÍ�>ÍÊÍ�iÊÃ�vÍÝ>ÀiÊÀiÃiÍÊ�ÃÊÃÍ���Ê��
«À�}ÀiÃÃ°

��ÀÊ��ÀiÊ��v�À�>Í���Ê��ÊÍ�iÊ�«iÀ>Í���Ê�vÊÍ�iÊ���!0Ê 9Ê>ÍÊÀiÃiÍÊ«�i>ÃiÊÀiviÀÊÍ�Ê-iÃiÍ
���ÍÀ��Ê.iVÍ���Ê£Ô®°

-iÃiÍ.Í>ÍÖÃ
-i}���\Êä #vvÃiÍ\Ê ääää°ääää�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê ääää°ääää�

08162431

Software Reset Flag


�ÍÃÊä�Ïä -iÃiÀÜi`


�ÍÊÏ£ .�vÍÝ>ÀiÊ-iÃiÍÊ��>}

äÊrÊ0�iÊ���!0Ê 9ÊÊ�ÃÊÀi>`ßÊv�ÀÊÖÃi
£ÊrÊ0�iÊ���!0Ê 9ÊÊ�ÃÊLi��}ÊÀiÃiÍÊ>�`Ê�ÖÃÍÊ��ÍÊLiÊÖÃi`



-i}���ÊäÊ�Ê���ÍÀ��Ê-i}�ÃÍiÀÃ +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

Ï°£°Ô ��ÍiÀÀÖ«ÍÊ��>L�iÊ-i}�ÃÍiÀ

0�iÊ��ÍiÀÀÖ«ÍÊ��>L�iÊ-i}�ÃÍiÀÊ>���ÝÃÊv�ÀÊ>Ê�Ö�LiÀÊ�vÊ���!0Ê 9Êv�>}ÃÊÍ�Ê}i�iÀ>ÍiÊ>Ê+��
��ÍiÀÀÖ«Í°Ê��ÜiÊ��ÍiÀÀÖ«ÍÊÃ�ÖÀViÃÊ>ÀiÊ`iv��i`ÊLi��Ý°Ê�ÍÊÀiÃiÍÊ>��Ê��ÍiÀÀÖ«ÍÃÊÃ�ÖÀViÃÊ>Ài
`�Ã>L�i`°

��Í��>L�i
-i}���\Êä #vvÃiÍ\Ê ääää°äään�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê ääää°ääää�

08162431

 Sync Interrupt Enable

 DMA Interrupt Enable

External Interrupt Enable

Error Interrupt Enable

Vertical Retrace Interrupt Enable


�ÍÊä  �Ê��ÍiÀÀÖ«ÍÊi�>L�i

äÊrÊ�Ã>L�iÊ��ÍiÀÀÖ«ÍÊ-�.�0®
£ÊrÊ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊ£ .ß�VÊ��ÍiÀÀÖ«ÍÊi�>L�i

äÊrÊ�Ã>L�iÊ��ÍiÀÀÖ«ÍÊ-�.�0®
£ÊrÊ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊÔ �ÞÍiÀ�>�Ê��ÍiÀÀÖ«ÍÊi�>L�i

äÊrÊ�Ã>L�iÊ��ÍiÀÀÖ«ÍÊ-�.�0®
£ÊrÊ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊÏ �ÀÀ�ÀÊ��ÍiÀÀÖ«ÍÊi�>L�i

äÊrÊ�Ã>L�iÊ��ÍiÀÀÖ«ÍÊ-�.�0®
£ÊrÊ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊ{ 7iÀÍ�V>�ÊÀiÍÀ>ViÊ��ÍiÀÀÖ«ÍÊi�>L�i

äÊrÊ�Ã>L�iÊ��ÍiÀÀÖ«ÍÊ-�.�0®
£ÊrÊ��>L�iÊ��ÍiÀÀÖ«Í



+0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ -i}���ÊäÊ�Ê���ÍÀ��Ê-i}�ÃÍiÀÃ

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ��

Ï°£°Ï ��ÍiÀÀÖ«ÍÊ��>}ÃÊ-i}�ÃÍiÀ

0�iÊ��ÍiÀÀÖ«ÍÊ��>}ÃÊ-i}�ÃÍiÀÊÃ��ÝÃÊÝ��V�Ê��ÍiÀÀÖ«ÍÃÊ>ÀiÊ�ÖÍÃÍ>�`��}Ê��ÊÍ�iÊ���!0Ê 9°

��>}ÊL�ÍÃÊ>ÀiÊÀiÃiÍÊLßÊÝÀ�Í��}ÊÍ�ÊÍ��ÃÊÀi}�ÃÍiÀÊÝ�Í�ÊÍ�iÊV�ÀÀiÃ«��`��}ÊL�ÍÊÃiÍÊÍ�Ê>Ê£°Ê��>}ÃÊ>Í
«�Ã�Í���ÃÊÝ�iÀiÊÍ�iÊL�ÍÃÊ>ÀiÊÃiÍÊÍ�ÊäÊÝ���ÊLiÊÖ�>vviVÍi`ÊLßÊÍ�iÊÝÀ�Íi°

��Í��>}Ã
-i}���\ÊÊä #vvÃiÍ\Ê ääää°ää£ä�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê ääää°ääää�

08162431

 Sync Flag

External Flag

 DMA Flag

Error Flag

Vertical Retrace Flag


�ÍÊä  �Ê��>}

äÊrÊ!�Ê��ÍiÀÀÖ«ÍÊ-�.�0®
£ÊrÊ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊ£ .ß�VÊ��>}

äÊrÊ!�Ê��ÍiÀÀÖ«ÍÊ-�.�0®
£ÊrÊ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊÔ �ÞÍiÀ�>�Ê��>}

äÊrÊ!�Ê��ÍiÀÀÖ«ÍÊ-�.�0®
£ÊrÊ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊÏ �ÀÀ�ÀÊ��>}

äÊrÊ!�Ê��ÍiÀÀÖ«ÍÊ-�.�0®
£ÊrÊ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊ{ 7iÀÍ�V>�Ê-iÍÀ>ViÊ��>}

äÊrÊ!�Ê��ÍiÀÀÖ«ÍÊ-�.�0®
£ÊrÊ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}



-i}���ÊäÊ�Ê���ÍÀ��Ê-i}�ÃÍiÀÃ +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

Ï°£°{ ��«ÖÍÊ���#Ê.«>ViÊ-i}�ÃÍiÀ

0�iÊ��«ÖÍÊ���#ÊÃ«>ViÊÀi}�ÃÍiÀÊ��`�V>ÍiÃÊÍ�iÊ�Ö�LiÀÊ�vÊÝ�À`ÃÊÍ�>ÍÊV>�ÊVÖÀÀi�Í�ßÊLi
ÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊ��«ÖÍÊ���#°Ê0��ÃÊÀi}�ÃÍiÀÊV>�ÊLiÊÀi>`Ê>ÍÊ>�ßÊÍ��iÊ>�`ÊÖÃi`ÊÍ�Ê>���ÝÊÍ�i
V��ÍÀ�����}ÊÃ�vÍÝ>ÀiÊÍ�Êivv�V�i�Í�ßÊÃi�`Ê`>Í>ÊÍ�ÊÍ�iÊ���!0Ê 9°Ê�vÊÍ�iÊ �ÊV��ÍÀ���iÀ
v�ÀÊÍ�iÊ���#Ê�ÃÊ��ÊÖÃi]ÊÍ�iÊÜ>�ÖiÊÀi>`Ê�ÃÊ>ÊÃ�>«Ã��ÍÊ�vÊÍ�iÊVÖÀÀi�ÍÊ���#ÊÃÍ>ÍÖÃ°

�����#.«>Vi
-i}���\Êä #vvÃiÍ\Ê ääää°ää£n�

-i>`Ê#��ß -iÃiÍÊ7>�Öi\Ê ääää°ää£ä�

08162431

 Input FIFO Available


�ÍÃÊä�Ï£ ��«ÖÍÊ���#Ê.«>Vi

7>��`ÊÀ>�}i\ÊäÊÍ�Ê£È°
0�iÊ�Ö�LiÀÊ�vÊi�«ÍßÊÝ�À`ÃÊ��ÊÍ�iÊ��«ÖÍÊ���#°Ê0��ÃÊ�Ö�LiÀÊ�vÊÝ�À`ÃÊV>�ÊLiÊÝÀ�ÍÍi�
Liv�ÀiÊV�iV���}Ê>}>��Êv�ÀÊ���#ÊÃ«>ViÊ>Ü>��>L���Íß°Ê��Í��Ö}�ÊÍ�iÊ��«ÖÍÊ���#Ê�ÃÊÏÔÊÝ�À`Ã
`ii«]ÊÍ�iÊ�>Þ��Ö�Ê��«ÖÍÊ���#ÊÃ«>ViÊÀiÍÖÀ�i`Ê�ÃÊ£ÈÊv�ÀÊV��«>Í�L���ÍßÊÝ�Í�Ê���!0
Ïää.9°

Ï°£°x #ÖÍ«ÖÍÊ���#Ê8�À`ÃÊ-i}�ÃÍiÀ

0�iÊ�ÖÍ«ÖÍÊ���#ÊÝ�À`ÃÊÀi}�ÃÍiÀÊ��`�V>ÍiÃÊÍ�iÊ�Ö�LiÀÊ�vÊÝ�À`ÃÊVÖÀÀi�Í�ßÊ��ÊÍ�iÊ�ÖÍ«ÖÍ
���#°Ê0��ÃÊÀi}�ÃÍiÀÊV>�ÊLiÊÀi>`Ê>ÍÊ>�ßÊÍ��iÊ>�`ÊÖÃi`ÊÍ�Ê>���ÝÊÍ�iÊV��ÍÀ�����}ÊÃ�vÍÝ>ÀiÊÍ�
ivv�V�i�Í�ßÊÀi>`Ê�ÖÍ«ÖÍÊ`>Í>ÊvÀ��ÊÍ�iÊ���!0Ê 9°

#ÖÍ���#8�À`Ã
-i}���\Ê°ä #vvÃiÍ\Ê ääää°ääÔä�

-i>`Ê#��ß -iÃiÍÊ7>�Öi\Ê ääää°ääää�

08162431

 Output FIFO Words


�ÍÃÊä�Ï£ #ÖÍ«ÖÍÊ���#Ê8�À`Ã

7>��`ÊÀ>�}i\ÊäÊÍ�Ên°
0�iÊ�Ö�LiÀÊ�vÊÜ>��`ÊÝ�À`ÃÊ��ÊÍ�iÊ�ÖÍ«ÖÍÊ���#°Ê0��ÃÊ�Ö�LiÀÊ�vÊÝ�À`ÃÊV>�ÊLiÊÀi>`ÊLiv�Ài
V�iV���}Êv�ÀÊ��ÀiÊÝ�À`Ã°



+0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ -i}���ÊäÊ�Ê���ÍÀ��Ê-i}�ÃÍiÀÃ
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Ï°£°È  �Ê.Í>ÀÍÊ�``ÀiÃÃ

0�iÊ �Ê>``ÀiÃÃÊÃ��Ö�`ÊLiÊ��>`i`ÊÝ�Í�ÊÍ�iÊv�ÀÃÍÊ+��Ê>``ÀiÃÃÊv�ÀÊÍ�iÊLÖvviÀÊÍ�ÊLi
ÍÀ>�ÃviÀÀi`ÊÍ�ÊÍ�iÊ��ÊÝ�i�ÊÖÃ��}ÊÍ�iÊ �ÊV��ÍÀ���iÀ°

8À�Í��}ÊÍ�ÊÍ�iÊ �ÊÃÍ>ÀÍÊ>``ÀiÃÃÊÀi}�ÃÍiÀÊ��>`ÃÊÍ�iÊ>``ÀiÃÃÊ��Í�ÊÍ�iÊ �Ê>``ÀiÃÃ
V�Ö�ÍiÀ°Ê#�ViÊ>Ê �Ê�>ÃÊLii�ÊÃiÍÊ�vvÊÍ�iÊ�iÞÍÊ �ÊÃÍ>ÀÍÊ>``ÀiÃÃÊ�>ßÊLiÊ��>`i`°Ê�ÊÀi>`
�vÊÍ��ÃÊÀi}�ÃÍiÀÊÀiÍÖÀ�ÃÊÍ�iÊ�>ÃÍÊÃÍ>ÀÍÊÜ>�ÖiÊ��>`i`ÊiÜi�Ê�vÊÍ�iÊ �Ê�ÃÊÖ�`iÀÝ>ß°

 ��``ÀiÃÃ
-i}���\ÊÊä #vvÃiÍ\Ê ääää°ääÔn�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê ääää°ääää�

08162431

 DMA Start Address


�ÍÃÊä�Ï£  �Ê.Í>ÀÍÊ�``ÀiÃÃ

+��ÊÃÍ>ÀÍÊ>``ÀiÃÃÊv�ÀÊ+��Ê�>ÃÍiÀÊÀi>`ÊÍÀ>�ÃviÀÊÍ�ÊÍ�iÊ�À>«��VÃÊ��Ài°

Ï°£°Ç  �Ê��Ö�Í

0�iÊ �ÊV�Ö�ÍÊÀi}�ÃÍiÀÊÃ��Ö�`ÊLiÊ��>`i`ÊÝ�Í�ÊÍ�iÊ�Ö�LiÀÊ�vÊÝ�À`ÃÊÍ�ÊLiÊÍÀ>�ÃviÀÀi`Ê��
Í�iÊ �Ê�«iÀ>Í���°Ê0�iÊ>VÍ���Ê�vÊ��>`��}Ê>ÊÝ�À`ÊV�Ö�ÍÊ}Ài>ÍiÀÊÍ�>�ÊãiÀ�ÊÃiÍÃÊ�vvÊÍ�i
 �Ê�«iÀ>Í���°Ê0�iÊÜ>�ÖiÊÀi>`ÊL>V�ÊvÀ��ÊÍ��ÃÊÀi}�ÃÍiÀÊ��`�V>ÍiÃÊÍ�iÊVÖÀÀi�ÍÊ�Ö�LiÀÊ�v
Ý�À`ÃÊ�ivÍÊÍ�ÊLiÊÍÀ>�ÃviÀÀi`°

0��ÃÊÀi}�ÃÍiÀÊÃ��Ö�`Ê���ßÊLiÊÝÀ�ÍÍi�ÊÍ�Ê�vÊÍ�iÊV�Ö�ÍÊ�ÃÊãiÀ�°Ê�ÍÊV>�ÊLiÊÀi>`Ê>ÍÊ>�ßÊÍ��i°

 ���Ö�Í
-i}���\ÊÊä #vvÃiÍ\Ê ääää°ääÏä�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê ääää°ääää�

08162431

 DMA Count


�ÍÃÊä�£x  �Ê��Ö�Í

7>��`Ê->�}i\ÊäÊÍ�ÊÈxxÏx
!Ö�LiÀÊ�vÊÝ�À`ÃÊÍ�ÊLiÊÍÀ>�ÃviÀÀi`Ê��Ê �Ê�«iÀ>Í���°
2�`iv��i`Ê>VÍ���Ê�vÊÍ��ÃÊÀi}�ÃÍiÀÊ�ÃÊÝÀ�ÍÍi�ÊÍ�ÊÝ�i�Ê�ÍÊ�ÃÊ��ÍÊãiÀ�°
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äÊrÊ�>ÃÍÊ+>}iÊ �`iÊ-� Êv�ÍÍi`Êv�ÀÊ��V>�LÖvviÀ

£ÊrÊ�#Ê-� Êv�ÍÍi`Êv�ÀÊ��V>�LÖvviÀ


�ÍÃÊÔÏ�Ôx -iÃiÀÜi` �
Ê-iÃiÍÊ
�ÍÃÊÔx�ÔÏ


�ÍÊÔÈ 
>ÃiÊ��>ÃÃÊ=iÀ� -i>`Ê���ß �
Ê-iÃiÍÊ
�ÍÊÔÈ

äÊrÊ���!0Ê 9ÊÀiÍÖÀ�ÃÊ>Ê+��Ê
>ÃiÊV�>ÃÃÊ>�`ÊÃÖL�V�>ÃÃÊ�vÊäÏ�Ênä�
£ÊrÊ���!0Ê 9ÊÀiÍÖÀ�ÃÊ>Ê+��Ê
>ÃiÊ��>ÃÃÊ>�`ÊÃÖL���>ÃÃÊ�vÊää�Êää�

.iiÊ.iVÍ���ÊÔ°£°{


�ÍÊÔÇ -iÃiÀÜi`-i>`Ê���ß �
Ê-iÃiÍÊ
�ÍÊÔÇ


�ÍÊÔn �À>�iLÖvviÀÊ�«iÀÍÖÀiÊ£Ê��>L�i -i>`Ê���ß �
Ê-iÃiÍÊ
�ÍÊÔn


�ÍÃÊÔ��Ï£ �À>�iLÖvviÀÊ7�Ã�L�iÊ-i}���Ê.�ãiÊ -i>`Ê���ß �
Ê-iÃiÍÊ
�ÍÃÊÏ£�Ô�

äÊrÊ£Ê 
ßÍi
£ÊrÊÔÊ 
ßÍiÃ
ÔÊrÊ{Ê 
ßÍiÃ
ÏÊrÊnÊ 
ßÍiÃ
{ÊrÊ£ÈÊ 
ßÍiÃ
xÊrÊÏÔÊ 
ßÍiÃ
ÈÊrÊ-iÃiÀÜi`
ÇÊrÊäÊ 
ßÍiÃ



-i}���ÊäÊ�Ê���ÍÀ��Ê-i}�ÃÍiÀÃ +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP
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Ï°Ï°Ô �À>�iLÖvviÀÊ �`iÊ.i�iVÍ

0�iÊ�À>�iLÖvviÀÊ��`iÊÃi�iVÍÊÀi}�ÃÍiÀÊÃiÍÃÊÍ�iÊ��`iÊ�vÊÍ�iÊ�À>�iLÖvviÀÊ7-� °Ê0�i
Ài}�ÃÍiÀÊ�ÃÊ���Í�>��ãi`Ê>ÍÊÀiÃiÍÊÍ��iÊLßÊÃiÍÍ��}ÊÜ>�ÖiÃÊ��Ê��V>�LÖvviÀÊ`>Í>Ê«��ÃÊÃiiÊ-iÃiÍ
���ÍÀ��]Ê.iVÍ���Ê£Ô®°

�
 �`i.i�
-i}���\ÊÊä #vvÃiÍ\Ê ääää°£nän�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê iÍiÀ���i`ÊLßÊ�À>�iLÖvviÀÊ`>Í>ÊL�ÍÃ

08162431

Transfer Disable
Ext VTG sel

Fast Mode Disable
Reserved

Reserved

SFB Mode

äääää�

�
Ê��ÍiÀ�i>Üi
�
Ê
��V�

�
ÊÖ>�Ê8�


�ÍÊä �À>�iLÖvviÀÊ8�`Í� -i>`Ê#��ß

0��ÃÊv�i�`Ê>�Ý>ßÃÊÀiÍÖÀ�ÃÊÍ�iÊÜ>�ÖiÊ£Ê��`�V>Í��}ÊÍ�>ÍÊÍ�iÊ�À>�iLÖvviÀÊÝ�`Í�Ê�ÃÊÈ{ÊL�ÍÃÊv�À
L>V�Ý>À`ÊV��«>Í�L���ÍßÊÝ�Í�ÊÍ�iÊ���!0ÊÏää.9°


�ÍÃÊ£�Ô -iÃiÀÜi`

0��ÃÊv�i�`Ê>�Ý>ßÃÊÀiÍÖÀ�ÃÊÍ�iÊÜ>�ÖiÊÏ°


�ÍÊÏ �>ÃÍÊ �`iÊ�Ã>L�i �
Ê-iÃiÍÊ
�ÍÊ£ä

.iÍÍ��}ÊÍ��ÃÊv�i�`ÊÍÖÀ�ÃÊ�vvÊÃ��iÊ�vÊÍ�iÊ�i��ÀßÊ>VViÃÃÊ�«Í���ã>Í���Ã°

äÊrÊ�>ÃÍÊ��`iÊi�>L�i`
£ÊrÊ�>ÃÍÊ��`iÊ`�Ã>L�i`


�ÍÊ{�x .�>Ài`Ê�À>�iLÖvviÀÊ �`iÊ -i>`Ê���ß �
Ê-iÃiÍÊ
�ÍÃÊ£Ô�££

�vÊ09Ê���>�Vi`Ê��`iÊ�ÃÊ��ÍÊÃiÍ]ÊÍ��ÃÊÔÊL�ÍÊv�i�`Ê`iÍiÀ���iÃÊÍ�iÊ.�>Ài`Ê�À>�iLÖvviÀÊ��`i°

äÊrÊ�Ã>L�i`
£ÊrÊ�ÀL�ÍiÀÊÊ+À��>ÀßÊV��ÍÀ���iÀ®
ÔÊrÊ-iµÖiÃÍiÀÊÊ.iV��`>ÀßÊV��ÍÀ���iÀ®
ÏÊrÊ-iÃiÀÜi`

0��ÃÊ�ÃÊV��«>Í�L�iÊÝ�Í�Ê���!0ÊÏää.9°

��Ê09Êi��>�Vi`Ê��`iÊ�ÃÊÃiÍÊ]ÊÍ�i�ÊÍ��ÃÊv�i�`Ê�ÃÊÖÃi`Ê��ÊV���Ö�VÍ���ÊÝ�Í�ÊÍ�iÊ09Ê���>�Vi`
.�>Ài`Ê i��ÀßÊÊ>�`Ê.�
 �`i.Ý>«Êv�i�`ÃÊ�vÊÍ�iÊ09Ê.�>Ài`Ê i��ÀßÊ���ÍÀ��ÊÀi}�ÃÍiÀÊÍ�
`iÍiÀ���iÊ.�>Ài`Ê�i��ÀßÊV��ÍÀ��°Ê.iiÊÃiVÍ���ÊÇ°ÏÊv�ÀÊ��ÀiÊ`iÍ>��Ã


�ÍÊÈ 0À>�ÃviÀÊ`�Ã>L�i �
Ê-iÃiÍÊ
�ÍÊ£Ï

äÊrÊ7�`i�Ê�i��ÀßÊÍÀ>�ÃviÀÊVßV�iÃÊi�>L�i`
£ÊrÊ7�`i�Ê�i��ÀßÊÍÀ>�ÃviÀÊVßV�iÃÊ`�Ã>L�i`



+0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ -i}���ÊäÊ�Ê���ÍÀ��Ê-i}�ÃÍiÀÃ

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ��


�ÍÊÇ �ÞÍiÀ�>�Ê70�Ê.i�iVÍ �
Ê-iÃiÍÊ
�ÍÊ£{

äÊrÊ.i�iVÍÊ��ÍiÀ�>�Ê7�`i�Ê0����}Ê�i�iÀ>Í�À
£ÊrÊ.i�iVÍÊiÞÍiÀ�>�Ê7�`i�Ê0����}Ê�i�iÀ>Í�À


�ÍÃÊn�� �À>�iLÖvviÀÊ��ÍiÀ�i>Üi �
Ê-iÃiÍÊ
�ÍÃÊ£È�£x

0��ÃÊv�i�`Ê`iÍiÀ���iÃÊ��ÝÊ�>�ßÊ��ÍiÀ�i>Üi`ÊL>��ÃÊ�vÊ�i��ÀßÊ>ÀiÊ>Ü>��>L�i°Êi°}°
�À>�iLÖvviÀÊ8�`Í�ÊrÊ£Ê>�`Ê�À>�iLÖvviÀÊ��ÍiÀ�i>ÜiÊrÊ£Ê�i>�ÃÊÔÊÞÈ{L�ÍÊL>��ÃÊ�vÊ�i��Àß
��ÍiÀ�i>Üi`ÊLßÊ��.°

Ê äÊrÊ£ÊÝ>ß
£ÊrÊÔÊÝ>ß
ÔÊrÊ{ÊÝ>ß
ÏÊrÊ-iÃiÀÜi`


�ÍÃÊ£ä�££ �À>�iLÖvviÀÊL��V�Êv���ÊÃ�ãi �
Ê-iÃiÍÊ
�ÍÃÊ£n�£Ç

0�iÊv�i�`Ê�ÃÊÖÃi`ÊLßÊÍ�iÊ�i��ÀßÊV��ÍÀ���iÀÊÍ�Ê«iÀv�À�Ê7-� ÊL��V�Êv���Ê>�`ÊÃi�iVÍÃÊÍ�i
L��V�Êv���ÊÃ�ãiÊ�vÊ>�Ê��`�Ü�`Ö>�Ê7-� °Ê�ÍÊV>�ÊLiÊÖÃi`ÊLßÊÍ�iÊÃ�vÍÝ>ÀiÊ��ÊV���Ö�VÍ���ÊÝ�Í�
Í�iÊÜ>�ÖiÃÊ��ÊÍ�iÊ�À>�iLÖvviÀÊ8�`Í�Êv�i�`Ê>�`ÊÍ�iÊ�À>�iLÖvviÀÊ��ÍiÀ�i>ÜiÊv�i�`ÊÍ�
`iÍiÀ���iÊÍ�iÊ>VÍÖ>�ÊL��V�Êv���ÊÃ�ãiÊ>Ü>��>L�iÊÍ�Ê���!0°

° äÊrÊ
��V�Êv���ÊÖ�ÃÖ««�ÀÍi`
£ÊrÊ{Ê«�Þi�Ê«iÀÊ7-� ÊL��V�Êv���
ÔÊrÊnÊ«�Þi�Ê«iÀÊ7-� ÊL��V�Êv���
ÏÊrÊ-iÃiÀÜi`


�ÍÊ£Ô �À>�iLÖvviÀÊÖ>�Ê8À�ÍiÊ��>L�iÃ �
Ê-iÃiÍÊ
�ÍÊ£�

Þ£ÈÊ7-� Ê«>ÀÍÃÊV��iÊÝ�Í�Êi�Í�iÀÊÔÊ��.Ê���iÊ>�`Ê£Ê8�Ê���iÊ�ÀÊ£��.Ê���iÊ>�`ÊÔÊ8�°
0�iÊ«ÀiviÀÀi`Ê�i��ÀßÊ«>ÀÍÃÊv�ÀÊ���!0Ê�>ÜiÊ`Ö>�Ê��.Ê���iÃ]Ê��ÝiÜiÀÊ>ÃÃiÀÍ��}ÊÍ��ÃÊL�Í
v�i�`Ê>���ÝÃÊÖ>�Ê8�Ê«>ÀÍÃÊÍ�ÊLiÊÖÃi`°Ê��ÊÍ��ÃÊV>Ãi]ÊÍ�iÊ�
 i��>Ã!Ê���iÃÊÃ��Ö�`ÊLi
V���iVÍi`ÊÍ�ÊÍ�iÊ7-� Ê8�Ê���iÃ]Ê>�`ÊÍ�iÊ�
 i�8i!Ê���iÃÊÃ��Ö�`ÊLiÊV���iVÍi`ÊÍ�ÊÍ�i
7-� Ê��.Ê���iÃ°Ê8�i�ÊÞ{Ê�ÀÊÞnÊ«>ÀÍÃÊ>ÀiÊÖÃi`]ÊÍ��ÃÊL�ÍÊÃ��Ö�`Ê��ÍÊLiÊÃiÍ°

äÊrÊÖ>�Ê��.Ê7-� Ã
£ÊrÊÖ>�Ê8�Ê7-� Ã


�ÍÃÊ£Ï�Ï£ äääää�



-i}���ÊäÊ�Ê���ÍÀ��Ê-i}�ÃÍiÀÃ +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

Ï°Ï°Ï �À>�iLÖvviÀÊ�À>«��VÃÊ��ÀiÊ8À�ÍiÊ >Ã�

0�iÊ�À>�iLÖvviÀÊ��ÊÝÀ�ÍiÊ�>Ã�ÊÀi}�ÃÍiÀÊ�ÃÊ>ÊÀi>`Ê���ßÊÀi}�ÃÍiÀÊÍ�Ê>���ÝÊÍ�iÊVÖÀÀi�Í
�À>«��VÃÊ��ÀiÊÝÀ�ÍiÊ�>Ã�ÊÍ�ÊLiÊÀi>`°Ê0��ÃÊÀi}�ÃÍiÀÊ�ÃÊv�ÀÊ`�>}��ÃÍ�VÊ«ÖÀ«�ÃiÃÊ���ß°

�
��8À >Ã�
-i}���\ÊÊä #vvÃiÍ\ÊÊ ääää°£n£ä�

-i>` -iÃiÍÊ7>�Öi\ÊÊ ����°�����

08162431

 Write Mask


�ÍÃÊä�Ï£ �À>«��VÃÊ��ÀiÊ8À�ÍiÊ >Ã�

Ï°Ï°{ �À>�iLÖvviÀÊ�À>«��VÃÊ��ÀiÊ����ÀÊ��ÝiÀ

0�iÊ�À>�iLÖvviÀÊ��ÊV���ÀÊ��ÝiÀÊÀi}�ÃÍiÀÊ�ÃÊ>ÊÀi>`Ê���ßÊÀi}�ÃÍiÀÊÍ�Ê>���ÝÊÍ�iÊVÖÀÀi�Í
�À>«��VÃÊ��ÀiÊV���ÀÊ��ÝÊÏÔÊL�ÍÃÊÍ�ÊLiÊÀi>`°Ê0��ÃÊÀi}�ÃÍiÀÊ�ÃÊv�ÀÊ`�>}��ÃÍ�VÊ«ÖÀ«�ÃiÃÊ���ß°

�
������À��ÝiÀ
-i}���\ÊÊä #vvÃiÍ\Ê ääää°£n£n�

-i>` -iÃiÍÊ7>�Öi\Ê 9999°9999�

08162431

 Color Lower


�ÍÃÊä�Ï£ �À>«��VÃÊ��ÀiÊ����ÀÊ >Ã�



+0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ -i}���ÊäÊ�Ê���ÍÀ��Ê-i}�ÃÍiÀÃ
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Ï°Ï°x �À>�iLÖvviÀÊ09Ê.�>Ài`Ê i��ÀßÊ���ÍÀ��

0�iÊ�À>�iLÖvviÀÊ09ÊÃ�>Ài`Ê�i��ÀßÊV��ÍÀ��ÊÀi}�ÃÍiÀÊÃiÍÃÊÍ�iÊV�>À>VÍiÀ�ÃÍ�VÃÊ�vÊÃ�>Ài`
vÀ>�iLÖvviÀÊ��ÍiÀv>ViÊv�ÀÊÍ�iÊ���!0Ê 9°°

�
09 i��Í�
-i}���\ÊÊä #vvÃiÍ\Ê ääää°£nÔä�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê iÍiÀ���i`ÊLßÊ09Ê���ÍÀ��Ê+��

08162431

Secondary Timeout

TX Enhanced Shared Memory
TX Enhanced Enable
S3 Compatible Enable

Primary Timeout

00000

SFBMode Swap


�ÍÊä .ÏÊ���«>Í�L�iÊ��>L�i

.iÍÃÊÍ�iÊ�À>�iLÖvviÀÊ�i��ÀßÊV��ÍÀ���iÀÊÍ�ÊLiÊV��«>Í�L�iÊÝ�Í�ÊÍ�iÊ.ÏÊ�È{É�Èn


�ÍÊ£ 09Ê���>�Vi`Ê��>L�i -i>`Ê#��ß 09Ê���ÍÀ��Ê+��

��`�V>ÍiÃÊÍ�>ÍÊViÀÍ>��Ê���!0Ê 9Êi��>�Vi`Êvi>ÍÖÀiÃÊ>ÀiÊ>Ü>��>L�i


�ÍÊÔ 09Ê���>�Vi`Ê.�>Ài`Ê i��Àß -i>`Ê#��ß �
Ê-iÃiÍÊ
�ÍÊÔä

0��ÃÊL�ÍÊV>�Ê���ßÊLiÊÃiÍÊ�vÊÍ�iÊ09���>�Vi`Ê«��Ê�ÃÊ«Ö��i`Ê��}�°

��Ê09Êi��>�Vi`Ê��`iÊÍ��ÃÊÜ>�ÖiÊ�ÃÊÖÃi`ÊÍ�}iÍ�iÀÊÝ�Í�ÊÍ�iÊ.�>Ài`Ê�À>�iLÖvviÀÊ �`iÊL�ÍÃ
��ÊÍ�iÊ�
 �`i.i�ÊÀi}�ÃÍiÀÊ>�`ÊÍ�iÊ.�
 �`i.Ý>«Êv�i�`ÊÍ�Ê`iÍiÀ���iÊÍ�iÊ.�>Ài`Ê i��Àß
V��v�}ÖÀ>Í���°Ê.iiÊ.iVÍ���ÊÇ°Ï°


�ÍÃÊÏ�È +À��>ÀßÊ0��i��ÖÍ

0��ÃÊ{ÊL�ÍÊv�i�`Ê«À�Ü�`iÃÊ>ÊÍ��i��ÖÍÊV�Ö�ÍÊv�ÀÊÍ�iÊ.�>Ài`Ê i��ÀßÊ>ÀL�ÍiÀ°Ê8�i�Ê���!0
 9Ê�ÃÊ>Ê«À��>ÀßÊV��ÍÀ���iÀÊ�ÍÊÝ���Ê�}��ÀiÊÀiµÖiÃÍÃÊvÀ��ÊÍ�iÊÃiV��`>ÀßÊV��ÍÀ���iÀÊÖ�Í��ÊÍ�i
Í��i��ÖÍÊV�Ö�ÍiÀÊ�>ÃÊÀi>V�i`ÊãiÀ�°Ê0�iÊÍ��i��ÖÍÊ«iÀ��`Ê�ÃÊ ���ÊÞÊ£ÈÊ°

-iÃiÍÊÜ>�ÖiÊä�


�ÍÃÊÇ�£ä .iV��`>ÀßÊ0��i��ÖÍ

0��ÃÊ{ÊL�ÍÊv�i�`Ê«À�Ü�`iÃÊ>ÊÍ��i��ÖÍÊV�Ö�ÍiÀÊv�ÀÊÍ�iÊ.�>Ài`Ê i��ÀßÊ>ÀL�ÍiÀ°Ê8�i�Ê���!0
 9Ê�ÃÊ>Ê«À��>ÀßÊV��ÍÀ���iÀ]ÊÍ�iÊÍ��i��ÖÍÊV�Ö�ÍiÀÊ�ÃÊÖÃi`ÊÍ�Ê}>ÍiÊÀiµÖiÃÍÃÊvÀ��ÊÍ�iÊ���!0
 9Êv�ÀÊÍ�iÊ�i��ÀßÊLÖÃÊÝ�i�ÊÍ�iÊÃiV��`>ÀßÊV��ÍÀ���iÀÊ�>ÃÊÍ�iÊLÖÃ°Ê0�iÊÍ��i��ÖÍÊ«iÀ��`Ê�Ã
 ���ÊÞÊ£È°

-iÃiÍÊÜ>�ÖiÊä�


�ÍÊ££ .�
 �`i.Ý>«Ê -i>`Ê#��ß �
Ê-iÃiÍÊ
�ÍÊÔ£

��Ê09Êi��>�Vi`Ê��`iÊÍ��ÃÊÜ>�ÖiÊ�ÃÊÖÃi`ÊÍ�}iÍ�iÀÊÝ�Í�ÊÍ�iÊ.�>Ài`Ê�À>�iLÖvviÀÊ �`iÊL�ÍÃ
��ÊÍ�iÊ�
 �`i.i�ÊÀi}�ÃÍiÀÊ>�`ÊÍ�iÊ09���>�Vi`Ê.�>Ài` i��ÀßÊÊv�i�`ÊÍ�Ê`iÍiÀ���iÊÍ�i
.�>Ài`Ê i��ÀßÊV��v�}ÖÀ>Í���°Ê.iiÊ.iVÍ���ÊÇ°Ï°



-i}���ÊäÊ�Ê���ÍÀ��Ê-i}�ÃÍiÀÃ +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

Ï°Ï°È �À>�iLÖvviÀÊ
ß«>ÃÃÊ8À�ÍiÊ >Ã�

0�iÊ�À>�iLÖvviÀÊÝÀ�ÍiÊ�>Ã�ÊÀi}�ÃÍiÀÊ`iv��iÃÊÍ�iÊ�>À`Ý>ÀiÊÝÀ�ÍiÊÖÃi`Êv�ÀÊLß«>ÃÃÊ>VViÃÃiÃ°

�
8À >Ã��
-i}���\ÊÊä #vvÃiÍ\ÊÊ ääää°£nÏä�

-i>` -iÃiÍÊ7>�Öi\ÊÊ ����°�����

08162431

 Write Mask


�ÍÃÊä�Ï£ �À>«��VÃÊ��ÀiÊ8À�ÍiÊ >Ã�

Ï°Ï°Ç �À>�iLÖvviÀÊ�À>«��VÃÊ��ÀiÊ����ÀÊ2««iÀ

0�iÊ�À>�iLÖvviÀÊ��ÊV���ÀÊÖ««iÀÊÀi}�ÃÍiÀÊ�ÃÊ>ÊÀi>`Ê���ßÊÀi}�ÃÍiÀÊÍ�Ê>���ÝÊÍ�iÊVÖÀÀi�Í
�À>«��VÃÊ��ÀiÊV���ÀÊ��}�ÊÏÔÊL�ÍÃÊÍ�ÊLiÊÀi>`°Ê0��ÃÊÀi}�ÃÍiÀÊ�ÃÊv�ÀÊ`�>}��ÃÍ�VÊ«ÖÀ«�ÃiÃÊ���ß°

�
������À2««iÀ
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08162431

 Color Upper


�ÍÃÊä�Ï£ �À>«��VÃÊ��ÀiÊ����ÀÊ2««iÀ
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0000.8000h

0000.8008h

OFFSET

0000.8FF8h

 Core Register 1

 Core Register 2

 Core Register N

!�Íi°Ê!�ÍÊ>��ÊÍ�iÊ>Ü>��>L�iÊÀi}�ÃÍiÀÊ��V>Í���ÃÊ>ÀiÊÖÃi`ÊÝ�Í���ÊÍ�iÊ�À>«��VÃÊ��Ài°
0�iÊÀi}�ÃÍiÀÃÊ>ÀiÊ��ÊÈ{ÊL�ÍÊL�Ö�`>À�iÃ°
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0�iÊ�À>«��VÃÊ��ÀiÊ���#Ê��ÍiÀv>ViÊ«À�Ü�`iÃÊ>Ê«�ÀÍÊÍ�À�Ö}�ÊÝ��V�ÊL�Í�Ê��ÊÀi}�ÃÍiÀ
>``ÀiÃÃiÃÊ>�`Ê`>Í>ÊV>�ÊLiÊÃi�ÍÊÍ�ÊÍ�iÊ��«ÖÍÊ���#°Ê�ÊÀ>�}iÊ�vÊ{Ê�
ßÍiÃÊ�vÊ��ÃÍÊÃ«>ViÊ�Ã
«À�Ü�`i`Ê>�Í��Ö}�Ê>��Ê`>Í>Ê�>ßÊLiÊÃi�ÍÊÍ�À�Ö}�Ê��iÊ>``ÀiÃÃÊ��ÊÍ�iÊÀ>�}i°Ê���Ê>VViÃÃiÃÊ}�
`�ÀiVÍ�ßÊÍ�ÊÍ�iÊ���#]ÊÍ�iÊÀ>�}iÊ�ÃÊ«À�Ü�`i`ÊÍ�Ê>���ÝÊv�ÀÊ`>Í>ÊÍÀ>�ÃviÀÊÃV�i�iÃÊÝ��V�Êv�ÀVi
Í�iÊÖÃiÊ�vÊ��VÀi�i�Í��}Ê>``ÀiÃÃiÃ°Ê
iv�ÀiÊÝÀ�Í��}ÊÍ�ÊÍ�iÊ��«ÖÍÊ���#ÊÍ�iÊÖÃiÀÊ�ÖÃÍÊV�iV�
Í�>ÍÊÍ�iÀiÊ�ÃÊÃÖvv�V�i�ÍÊÃ«>ViÊLßÊÀi>`��}ÊÍ�iÊ�����#.«>ViÊÀi}�ÃÍiÀ°
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>``ÀiÃÃÊÝ�À`ÊÝ��V�Ê>``ÀiÃÃiÃÊÍ�iÊÀi}�ÃÍiÀÊÍ�ÊLiÊÖ«`>Íi`]Êv����Ýi`ÊLßÊÍ�iÊ`>Í>ÊÍ�ÊLiÊÃi�Í
Í�ÊÍ�iÊÀi}�ÃÍiÀ°Ê!�ÍiÊÍ�>ÍÊÍ�iÊ��ÊÀi}�ÃÍiÀÃÊV>�Ê��ÍÊLiÊÀi>`ÊÍ�À�Ö}�ÊÍ��ÃÊ��ÍiÀv>Vi°
����>�`ÊLÖvviÀÃÊ}i�iÀ>Íi`ÊÍ�ÊLiÊÃi�ÍÊÍ�ÊÍ�iÊ��«ÖÍÊ���#Ê��ÍiÀv>ViÊ�>ßÊLiÊÀi>`Ê`�ÀiVÍ�ß
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�ÃÊÍ�ÊLiÊÝÀ�ÍÍi�Ê�>�ßÊÍ��iÃ°
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0000.2000h

0000.2004h

OFFSET

0000.2FFCh

 FIFO Interface

 FIFO Interface

 FIFO Interface

!�Íi°Ê0�iÊ���#Ê��ÍiÀv>ViÊV>�ÊLiÊ>VViÃÃi`Ê>ÍÊÏÔÊL�ÍÊL�Ö�`>À�iÃ°Ê0��ÃÊ�ÃÊÍ�Ê>���ÝÊ>Ê`�ÀiVÍ
V�«ßÊvÀ��Ê>Ê �Êv�À�>ÍÊLÖvviÀ°
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�>��ÃÊvÀ��Ê>�ÊiÞÍiÀ�>�ÊÜ�`i�ÊV��V�°Ê�ÍÊV��ÍÀ��ÃÊÍ�iÊ��ÃÍ�}>Í���Ê�vÊ7-� ÊÍÀ>�ÃviÀ
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UÊ ���i>À�ßÊ�>««i`ÊvÀ>�iLÖvviÀ°
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 Horizontal Sync End
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 Vertical Sync Start
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0�iÊ��À�ã��Í>�Ê�>ÍiÊ�ÃÊ>�Ê��ÍiÀ�>�ÊÃ�}�>�ÊÖÃi`ÊÍ�Ê}>ÍiÊÍ�iÊ7-� ÊÃiÀ�>�ÊV��V�ÃÊ.���ä
>�`Ê.���£°Ê
iÍÝii�Ê��>ÍiÊ.Í>ÀÍÊ>�`Ê��>ÍiÊ��`]ÊÍ�iÊÃiÀ�>�ÊV��V�ÃÊ>ÀiÊi�>L�i`°Ê0�i
��À�ã��Í>�Ê�>ÍiÊ�ÃÊÍß«�V>��ßÊÃiÍÊÍ�ÊÍ�iÊ��ÜiÀÃiÊ�vÊ��À�ã��Í>�Ê
�>��ÊÝ�Í�Ê>Ê«�ÃÃ�L�iÊÃ��vÍÊÊÍ�
>���ÝÊv�ÀÊiÞÍiÀ�>�Ê`i�>ßÃÊ��ÊÍ�iÊ
�>��Ê>�`ÊÃiÀ�>�ÊV��V�É`>Í>Ê«>Í�Ã°Ê0�iÊ��ÍiÀ�>�Ê��À�ã��Í>�
�>ÍiÊÃ�}�>�ÊÃÍ>ÀÍÃÊÝ�i�ÊÍ�iÊ��ÍiÀ�>�Ê��À�ã��Í>�Ê��Ö�ÍiÀÊ�>ÍV�iÃÊ��À�ã��Í>�Ê�>ÍiÊ.Í>ÀÍ
Ài}�ÃÍiÀ°

70���>Íi.Í>ÀÍ
-i}���\ÊÊä #vvÃiÍ\Ê ääää°Ïä{ä�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê 999�

08162431

 Horizontal Gate Start


�ÍÃÊä�££ ��À�ã��Í>�Ê�>ÍiÊ.Í>ÀÍ
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{°Ô°£ä ��À�ã��Í>�Ê�>ÍiÊ��`

0�iÊ��ÍiÀ�>�Ê��À�ã��Í>�Ê�>ÍiÊÃ�}�>�Êi�`ÃÊÝ�i�ÊÍ�iÊ��ÍiÀ�>�Ê��À�ã��Í>�Ê��Ö�ÍiÀÊ�>ÍV�iÃ
Í�iÊ��À�ã��Í>�Ê�>ÍiÊ��`ÊÀi}�ÃÍiÀ°

70���>Íi��`
-i}���\ÊÊä #vvÃiÍ\Ê ääää°Ïä{n�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê 999�

08162431

 Horizontal Gate End


�ÍÃÊä�££ ��À�ã��Í>�Ê�>ÍiÊ��`

{°Ô°££ 7iÀÍ�V>�Ê�>ÍiÊ.Í>ÀÍ

0�iÊ��ÍiÀ�>�Ê7iÀÍ�V>�Ê�>ÍiÊÃ�}�>�Ê�ÃÊÖÃi`ÊÍ�ÊÀiÃiÍÊÍ�iÊ7-� ÊÍÀ>�ÃviÀÊVßV�iÊV��ÍÀ���iÀÊÊÍ�
«iÀv�À�Ê>ÊvÖ��ÊÍÀ>�ÃviÀÊ>ÍÊÍ�iÊÃÍ>ÀÍÊ�vÊ>ÊvÀ>�i°Ê�ÍÊ�ÃÊÍß«�V>��ßÊ>VÍ�ÜiÊv�ÀÊÍ�iÊ��À�ã��Í>�Ê���i
Liv�ÀiÊÍ�iÊi�`Ê�vÊÜiÀÍ�V>�ÊL�>��°Ê0�iÊ��ÍiÀ�>�Ê7iÀÍ�V>�Ê�>ÍiÊÃ�}�>�ÊÃÍ>ÀÍÃÊÝ�i�ÊÍ�iÊ��ÍiÀ�>�
7iÀÍ�V>�Ê��Ö�ÍiÀÊ�>ÍV�iÃÊ7iÀÍ�V>�Ê�>ÍiÊ.Í>ÀÍÊÀi}�ÃÍiÀ°

70�7�>Íi.Í>ÀÍ
-i}���\ÊÊä #vvÃiÍ\Ê ääää°Ïäxä�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê 999�

08162431

 Vertical Gate Start


�ÍÃÊä�££ 7iÀÍ�V>�Ê�>ÍiÊ.Í>ÀÍ

{°Ô°£Ô 7iÀÍ�V>�Ê�>ÍiÊ��`

0�iÊ��ÍiÀ�>�Ê7iÀÍ�V>�Ê�>ÍiÊÃ�}�>�Êi�`ÃÊÝ�i�ÊÍ�iÊ��ÍiÀ�>�Ê7iÀÍ�V>�Ê��Ö�ÍiÀÊ�>ÍV�iÃÊÍ�i
7iÀÍ�V>�Ê�>ÍiÊ��`ÊÀi}�ÃÍiÀ°

70�7�>Íi��`
-i}���\ÊÊä #vvÃiÍ\Ê ääää°Ïäxn�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê 999�

08162431

Vertical Gate End


�ÍÃÊä�££ 7iÀÍ�V>�Ê�>ÍiÊ��`
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{°Ô°£Ï +��>À�ÍßÊ���ÍÀ��

0�iÊ+��>À�ÍßÊ���ÍÀ��Ê-i}�ÃÍiÀÊ`iÍiÀ���iÃÊÍ�iÊ«��>À�Í�iÃÊ�vÊÍ�iÊ�ÖÍ«ÖÍÊÃ�}�>�ÃÊ�.ß�V]
7.ß�V]Ê�
�>��Ê>�`Ê���«.ß�V°

70�+��>À�Íß
-i}���\ÊÊä #vvÃiÍ\Ê ääää°ÏäÈä�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê x�

08162431

 CBlank Ctl
 CSync Ctl

 VSync Ctl

 HSync Ctl


�ÍÃÊä�£ �.ß�VÊ�Í�

äÊrÊ�VÍ�ÜiÊ��}�
£ÊrÊ��ÀVi`Ê��}�
ÔÊrÊ�VÍ�ÜiÊ��Ý
ÏÊrÊ��ÀVi`Ê��Ý


�ÍÃÊÔ�Ï 7.ß�VÊ�Í�

äÊrÊ�VÍ�ÜiÊ��}�
£ÊrÊ��ÀVi`Ê��}�
ÔÊrÊ�VÍ�ÜiÊ��Ý
ÏÊrÊ��ÀVi`Ê��Ý


�ÍÃÊ{�x �.ß�VÊ�Í�

äÊrÊ�VÍ�ÜiÊ��}�
£ÊrÊ��ÀVi`Ê��}�
ÔÊrÊ�VÍ�ÜiÊ��Ý
ÏÊrÊ��ÀVi`Ê��Ý


�ÍÃÊÈ�Ç �
�>��Ê�Í�

äÊrÊ�VÍ�ÜiÊ��}�
£ÊrÊ��ÀVi`Ê��}�
ÔÊrÊ�VÍ�ÜiÊ��Ý
ÏÊrÊ��ÀVi`Ê��Ý
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{°Ô°£{ �À>�iÊ-�ÝÊ�``ÀiÃÃÊÀi}�ÃÍiÀ

0�iÊV��Íi�ÍÃÊ�vÊÍ�iÊ�À>�iÊ-�ÝÊ�``ÀiÃÃÊÀi}�ÃÍiÀÊ`iÍiÀ���iÃÊÍ�iÊ7-� ÊÀ�ÝÊ��>`i`Ê��Í�
Í�iÊ7-� ÊÃ��vÍÊÀi}�ÃÍiÀÊ>ÍÊÍ�iÊÃÍ>ÀÍÊ�vÊvÀ>�i°ÊÊ8���iÊÍ�iÊvÀ>�iÊ�ÃÊ>VÍ�Üi]Ê7-� ÊÃ«��Í
ÍÀ>�ÃviÀÃÊ>ÀiÊ}i�iÀ>Íi`ÊÍ�ÊÀi��>`ÊÍ�iÊ7-� ÊÃ��vÍÊÀi}�ÃÍiÀ°Ê0�iÊÍÀ>�ÃviÀÊ>``ÀiÃÃiÃÊÀiµÖ�Ài`
>ÀiÊ>ÖÍ��>Í�V>��ßÊ}i�iÀ>Íi`Ê��ÍiÀ�>��ß]ÊÃÍ>ÀÍ��}ÊvÀ��ÊÍ��ÃÊÜ>�Öi°Ê�ÍÊÍ�iÊÃÍ>ÀÍÊ�vÊÍ�iÊ�iÞÍ
vÀ>�i]Ê>ÊvÖ��ÊÍÀ>�ÃviÀÊÀi��>`ÃÊÍ�iÊÃ��vÍÊÀi}�ÃÍiÀÊÝ�Í�ÊÍ�iÊÀ�ÝÊÃ«iV�v�i`ÊLßÊÍ��ÃÊÀi}�ÃÍiÀÊ>}>��°
0�iÊvÖ��ÊÍÀ>�ÃviÀÊÃ«��ÍÊÀi}�ÃÍiÀÊÃÍ>ÀÍÊ>``ÀiÃÃÊ�ÃÊ>�Ý>ßÃÊãiÀ�°

0��ÃÊÀi}�ÃÍiÀÊV>�ÊLiÊ«À�}À>��i`Êv�ÀÊ`�ÖL�i�LÖvviÀ��}]Ê�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊ�>À}iÊi��Ö}�]
LßÊÃÍ>ÀÍ��}ÊÍ�iÊLÖvviÀÃÊ��ÊÍÝ�Ê`�vviÀi�ÍÊÀ�ÝÃÊ>�`Ê>�ÍiÀ��}ÊÍ�iÊÜ>�ÖiÊÍ�ÊÃÝ>«ÊLÖvviÀÃ°

0�Ê>Ü��`Ê>�ßÊ«�ÃÃ�L�iÊ`�Ã«�>ßÊ>ÀÍ�v>VÍ]ÊÍ��ÃÊÀi}�ÃÍiÀÊÃ��Ö�`Ê��ÍÊLiÊV�>�}i`Ê>ÍÊÍ�iÊÍ��iÊÍ�i
7-� ÊvÖ��ÊÍÀ>�ÃviÀÊVßV�iÊ�ÃÊ�VVÖÀÀ��}Ê>ÍÊÍ�iÊÃÍ>ÀÍÊ�vÊvÀ>�i°Ê�ÍÊ�ÃÊÀiV���i�`i`ÊÍ�>ÍÊÍ�i
Ài}�ÃÍiÀÊ�ÃÊÖ«`>Íi`Ê`ÖÀ��}ÊÍ�iÊ>VÍ�ÜiÊÜiÀÍ�V>�Ê«iÀ��`°

70��À>�i-�Ý�``À
-i}���\ÊÊä #vvÃiÍ\Ê ääää°ÏäÈn�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê ää�

08162431

 Frame Row Address


�ÍÃÊä�n �À>�iÊ-�ÝÊ�``ÀiÃÃ

{°Ô°£x 7iÀÍ�V>�Ê���iÊ!Ö�LiÀ

0��ÃÊÀi>`Ê���ßÊÀi}�ÃÍiÀÊÀiÍÖÀ�ÃÊÍ�iÊÜ>�ÖiÊ�vÊÍ�iÊ��ÍiÀ�>�Ê7iÀÍ�V>�ÊV�Ö�ÍiÀ°Ê�ÍÊV>�ÊLiÊÖÃi`ÊÍ�
`iÍiÀ���iÊÝ�i�ÊÍ�iÊ`�Ã«�>ßÊ�ÃÊ��ÊÍ�iÊÜiÀÍ�V>�ÊL�>����}Ê��ÍiÀÜ>�°

0�iÊ`�Ã«�>ßÊ�ÃÊ��ÊÜiÀÍ�V>�ÊL�>����}Ê�vÊÍ�iÊ7iÀÍ�V>�Ê���iÊ!Ö�LiÀÊ�ÃÊLiÍÝii�Ê£Ê>�`ÊÍ�iÊÜ>�Öi
��ÊÍ�iÊ7iÀÍ�V>�Ê
�>��Ê��`ÊÀi}�ÃÍiÀ°Ê0�iÊ`�Ã«�>ßÊ�ÃÊ>VÍ�ÜiÊ�vÊÍ�iÊ7iÀÍ�V>�Ê���iÊ�Ö�LiÀÊ�Ã
}Ài>ÍiÀÊÍ�>�ÊÍ�iÊ7iÀÍ�V>�Ê
�>��Ê��`ÊÜ>�Öi°

70�7���i!Ö�LiÀ
-i}���\ÊÊä #vvÃiÍ\Ê ääää°ÏäÇä�

-i>` -iÃiÍÊ7>�Öi\Ê ää£�

08162431

Vertical Line Number


�ÍÃÊä�££ 7iÀÍ�V>�Ê���iÊ!Ö�LiÀ
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{°Ô°£È .iÀ�>�Ê���V�Ê���ÍÀ��

70�.iÀ�>����
-i}���\ÊÊä #vvÃiÍ\Ê ääää°ÏäÇn�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê 99�

08162431

QSF Select

Split Size

SOE Ctl

SClk Ctl


�ÍÊä ,.�Ê.i�iVÍ

äÊrÊ�ÞÍiÀ�>�Ê,.�
£ÊrÊ��ÍiÀ�>�Ê,.�

8�i�ÊÍ��ÃÊL�ÍÊ�ÃÊ>ÃÃiÀÍi`]ÊÍ�iÊÍÀ>�ÃviÀÊ>``ÀiÃÃÊ}i�iÀ>Í�ÀÊV�Ö�ÍÃÊ7-� ÊÃiÀ�>�ÊV��V�ÃÊ>�`
}i�iÀ>ÍiÃÊ>�Ê��ÍiÀ�>�Ê,.�ÊÃ�}�>�ÊÍ�Ê���Í�>ÍiÊ7-� ÊÍÀ>�ÃviÀÊVßV�iÃ°Ê8�i�ÊÍ��ÃÊL�ÍÊ�Ã
�i}>Íi`]ÊÍ�iÊ,.�Ê«��Ê�ÃÊÖÃi`ÊÍ�Ê���Í�>ÍiÊÍÀ>�ÃviÀÊVßV�iÃ°ÊÊ�
 Ê{ Ê7-� Ê`�Ê��ÍÊ}i�iÀ>Íi
,.�]ÊÃ�Ê>�Ê��ÍiÀ�>�Ê,.�Ê�ÖÃÍÊLiÊ}i�iÀ>Íi`®°


�ÍÊ£ .«��ÍÊ.�ãi

äÊrÊ£ÔnÊÝ�À`ÊÃ«��ÍÊÍÀ>�ÃviÀÊÀi}�ÃÍiÀ
£ÊrÊÔxÈÊÝ�À`ÊÃ«��ÍÊÍÀ>�ÃviÀÊÀi}�ÃÍiÀ

0��ÃÊL�ÍÊ�ÃÊÃiÍÊÍ�ÊÀiv�iVÍÊÍ�iÊÃ�ãiÊ�vÊÍ�iÊ7-� ÊÍÀ>�ÃviÀÊÀi}�ÃÍiÀÊ��ÊÃ«��ÍÊÍÀ>�ÃviÀÊ��`i°ÊäÊr
£ÔnÊ]Ê£ÊrÊÔxÈ°Ê �ÃÍÊÔxÈ�Þ{Ê>�`ÊÔxÈ�ÊÞÊnÊ7-� ÃÊ�>ÜiÊ>ÊÃ«��ÍÊÀi}�ÃÍiÀÊ�vÊÔxÈ°Ê�
 Ê{ 
7-� ÃÊ�>ÜiÊ>ÊÃ«��ÍÊÀi}�ÃÍiÀÊÃ�ãiÊ�vÊ£Ôn°Ê0��ÃÊv�i�`Ê�ÃÊÖÃi`Ê��ÊÍ�iÊ}i�iÀ>Í���Ê�vÊÍ�iÊ��ÍiÀ�>�
,.�°


�ÍÊÔ .���Ê�Í�

0��ÃÊv�i�`Ê�ÃÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÍ�iÊ}i�iÀ>Í���Ê�vÊ.���äÊ>�`Ê.���£Ê>ÃÊ`iÃVÀ�Li`Ê��ÊÃiVÍ���
{°{ÊLi��Ý


�ÍÊÏ .#�Ê�Í�

0��ÃÊv�i�`Ê�ÃÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÍ�iÊ}i�iÀ>Í���Ê�vÊ.#�äÊ]Ê.#�£]Ê.#�ÔÊ>�`Ê.#�ÏÊ>ÃÊ`iÃVÀ�Li`
��ÊÃiVÍ���Ê{°{ÊLi��Ý°
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{°Ô°£Ç  �`iÊ���ÍÀ��

70� �`i�Í�
-i}���\ÊÊä #vvÃiÍ\Ê ääää°Ïänä�

-i>`É8À�Íi -iÃiÍÊ7>�Öi\Ê ääää�

08162431

Vclk Divide Ratio

SuspendUntilFrameblank
Slave VTG Enable

Slave H Adjust

4 Way Interleave


�ÍÃÊä�£ 7���Ê�Ü�`iÊ->Í��

äÊrÊ2ÃiÊ7���ÊÖ�`�Ü�`i`
£ÊrÊ2ÃiÊ7���ÉÔ

ÔÊrÊ2ÃiÊ7���É{

ÏÊrÊ2ÃiÊ7���Én

���!0Ê 9ÊV>�Ê}i�iÀ>ÍiÊ>Ê����ÊÝ��V�Ê�ÃÊ`�Ü�`i`Ê`�Ý�ÊvÀ��ÊÍ�iÊ��V����}Ê7���°Ê0�i
7���Ê�Ü�`iÊÀ>Í��Ê�ÃÊÖÃi`ÊÍ�ÊÃi�iVÍÊÍ�iÊ`�Ü�Ã���Ê°0�iÊ.���Ê>�`Ê.#�ÊÃ�}�>�ÃÊ>ÀiÊ`iÀ�Üi`
vÀ��ÊÍ�iÊ����°ÊÊ!�À�>�ÊÖÃ>}iÊ�>ÃÊÍ��ÃÊv�i�`Ê>ÍÊä°


�ÍÊÔ .ÖÃ«i�`2�Í���À>�i
�>��Ê��>L�i

äÊrÊ���«�iÍiÊ���i`�>Íi�ß

£ÊrÊÝ>�ÍÊv�ÀÊ7
��!�

0�iÊ���!0Ê 9Ê�>ÃÊ>Ê�iV�>��Ã�Ê��ÊÍ�iÊ�À>«��VÃÊ��ÀiÊÍ�Êv�ÖÃ�Ê�ÖÍÃÍ>�`��}ÊÝÀ�ÍiÃÊÍ�ÊÍ�i
vÀ>�iLÖvviÀÊ>�`ÊÍ�i�ÊÃÖÃ«i�`Ê>�ßÊÃÖVVii`��}ÊÀi>`ÃÊ�ÀÊÝÀ�ÍiÃÊÖ�Í��ÊÍ�iÊ�iÞÍÊÜiÀÍ�V>�ÊL�>��
«iÀ��`°Ê0��ÃÊv�i�`Ê�ÃÊÖÃi`ÊÍ�Êi�>L�iÊÍ��ÃÊvi>ÍÖÀiÊ��ÊÍ�iÊÍ����}Ê}i�iÀ>Í�À°Ê�vÊÍ�iÊv�i�`Ê�ÃÊ��ÍÊÃiÍ
Í�i�Ê��ÊÃÖÃ«i�Ã���Ê�VVÖÀÃ°Ê0��ÃÊ�ÃÊÍ�iÊÀiÃiÍÊV��`�Í���°Ê0�iÊv�i�`ÊÃ��Ö�`Ê��ÍÊLiÊÃiÍÊÖ�Í��ÊÍ�i
Í����}Ê}i�iÀ>Í�ÀÊ�ÃÊÀÖ����}ÊÍ�Ê>Ü��`ÊÍ�iÊ«�ÃÃ�L���ÍßÊ�vÊÃÖÃ«i�`��}ÊÍ�iÊ�À>«��VÃÊ��ÀiÊÝ�i�
��Ê7
��!�ÊÝ���Ê�VVÖÀ°


�ÍÊÏÊ .�>ÜiÊ70�Ê��>L�i

äÊrÊ�Ã>L�i

£ÊrÊ��>L�i

0��ÃÊv�i�`Êi�>L�iÃÊÍ�iÊÃß�V��}Ê�vÊÍ�iÊÍ����}Ê}i�iÀ>Í�ÀÊÍ�Ê>�ÊiÞÍiÀ�>�Ê7.:!�°Ê0�iÊ�>ÃÍiÀ
7.:!�Ê�ÃÊ��«ÖÍÊÍ�ÊÍ�iÊ���!0Ê 9Ê��ÊÍ�iÊ,.�Ê«��°Ê0�iÊ«��>À�ÍßÊ�vÊÊÍ�iÊ7.:!�Ê�ÃÊÍ>�i�
Í�ÊLiÊÍ�iÊ«��>À�ÍßÊ�vÊÊÍ�iÊ��ÍiÀ�>�Ê7.:!�Ê`iv��i`Ê��ÊÍ�iÊ70�+��>À�ÍßÊÀi}�ÃÍiÀ°
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�ÍÃÊ{�x .�>ÜiÊ�>`�ÖÃÍ

äÊrÊ>`�ÖÃÍÊLßÊäÊ7���Ã

£ÊrÊ>`�ÖÃÍÊLßÊ£Ê7���Ã

ÔÊrÊ>`�ÖÃÍÊLßÊÔÊ7���Ã

ÏÊrÊ>`�ÖÃÍÊLßÊÏÊ7���Ã

0��ÃÊv�i�`Ê>���ÝÃÊÍ�iÊ��ÍiÀ�>�ÊÍ����}Ê}i�iÀ>Í�ÀÊÍ�ÊLiÊ>`�ÖÃÍi`ÊLßÊ>Ê�Ö�LiÀÊ�vÊ7���ÃÊÊÀi�>Í�Üi
Í�ÊÍ�iÊ��V����}Ê�>ÃÍiÀÊ7.:!�°


�ÍÊÈ {�Ý>ßÊ��ÍiÀ�i>ÜiÊ��>L�i

äÊrÊ�Ã>L�i

£ÊrÊ��>L�i

8�i�ÊÍ��ÃÊL�ÍÊ�ÃÊÃiÍ]Ê>�`ÊÍ�iÊ09���>�Vi`Ê«��Ê�ÃÊ«Ö��i`Ê��}�]ÊÍ�i�ÊÍÝ�Ê>``�Í���>�Ê.iÀ�>�
#É«Êi�>L�iÃÊ>ÀiÊ}i�iÀ>Íi`Ê>���Ý��}Ê{ÊL>��ÃÊ�vÊ�i��ÀßÊÍ�ÊLiÊ��ÍiÀ�i>Üi`Ê��Í�ÊÍ�iÊ�20�
��°
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��� :8+�'SRJMKYVEXMSR

{°Ï°£ ��À�ã��Í>�Ê0����}Ê.«iV�v�V>Í���Ã°

�Ê��À�ã��Í>�ÊV�Ö�ÍiÀÊ70����Ö�Í®ÊÀÖ�ÃÊ�vvÊ7���°Ê0�iÊV�Ö�ÍiÀÊÃÍ>ÀÍÃÊ>ÍÊ£Ê>�`ÊV�Ö�ÍÃ
Í�ÊÍ�iÊÜ>�ÖiÊ��Ê70������ÍÊ>�`ÊÍ�i�ÊÀi��>`Ã°Ê0��ÃÊ`iv��iÃÊÍ�iÊ��À�ã��Í>�Ê«iÀ��`°Ê�°i°
70������ÍÊÞÊ7���+iÀ��`°ÊÊ0�iÊ��À�ã��Í>�ÊL�>��Ê>�`ÊÃß�VÊÍ����}Ê�ÃÊ`iÀ�Üi`ÊvÀ��ÊÍ��Ã
V�Ö�ÍiÀÊ>�`ÊÍ�iÊÜ>�ÖiÃÊÃÍ�Ài`Ê��ÊÍ�iÊ«>À>�iÍiÀÊÀi}�ÃÍiÀÃ°

�ÍÊÀiÃiÍÊ70������ÍÊ�ÃÊÀiÃiÍÊÝ�Í�Ê¿£¿°Ê0��ÃÊivviVÍ�Üi�ßÊvÀiiãiÃÊÍ�iÊV�Ö�ÍiÀÊÖ�Í��ÊÍ�i
70������ÍÊÀi}�ÃÍiÀÊ�ÃÊ��>`i`°

��À�ã��Í>�ÊL�>��ÊÃÍ>ÀÍÃÊ>ÍÊ70����Ö�ÍÊrÊ£°

��À�ã��Í>�ÊL�>��Êi�`ÃÊ>ÍÊ70����Ö�ÍÊrÊ70��
�>����`°

��À�ã��Í>�ÊL�>��ÊÝ�`Í�ÊrÊ70��
�>����`ÊÞÊ7���+iÀ��`°

��À�ã��Í>�ÊÃß�V°ÊÃÍ>ÀÍÃÊ>ÍÊ70��V�Ö�ÍÊrÊ70��.ß�V.Í>ÀÍÊ>�`Êi�`ÃÊ>ÍÊ70��.ß�V��`°

��À�ã��Í>�ÊÃß�V°ÊÝ�`Í�ÊrÊ70��Ãß�V��`Ê�Ê70��.ß�V.Í>ÀÍ®ÊÞÊ7���«iÀ��`°

70��.ß�V.Í>ÀÍÊ�£

70������Í70��
�>����`

70��.ß�V��`�£

70��.ß�V

7���

��}ÖÀiÊ{°Ô ��À�ã��Í>�Ê0����}
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{°Ï°Ô 7iÀÍ�V>�Ê0����}Ê.«iV�v�V>Í���Ã°

0�iÊÜiÀÍ�V>�ÊÃ�}�>�ÃÊ>ÀiÊÃ«iV�v�i`Ê��ÊÍiÀ�ÃÊ�vÊ�Ö�LiÀÃÊ�vÊ���iÃ°Ê�ÊÜiÀÍ�V>�ÊV�Ö�ÍiÀ
70�7��Ö�Í®ÊV�Ö�ÍÃÊ���iÃÊÃÍ>ÀÍ��}Ê>ÍÊ£Ê>�`ÊV�Ö�ÍÃÊÍ�ÊÍ�iÊÜ>�ÖiÊ��Ê70�7����ÍÊ>�`ÊÍ�i�
Ài��>`Ã°Ê0�iÊÜiÀÍ�V>�Ê«iÀ��`Ê�ÀÊvÀ>�iÊÀ>ÍiÊ�ÃÊ`iv��i`Ê>ÃÊ70�7����ÍÊÞÊ��À�ã��Í>�Ê«iÀ��`°
0��ÃÊ�ÃÊ70�7����ÍÊÞÊ70������ÍÊÞÊ7���+iÀ��`°ÊÊ0�iÊÜiÀÍ�V>�ÊL�>��Ê>�`ÊÃß�VÊÍ����}Ê�Ã
`iÀ�Üi`ÊvÀ��ÊÍ��ÃÊV�Ö�ÍiÀÊ>�`ÊÍ�iÊÜ>�ÖiÃÊÃÍ�Ài`Ê��ÊÍ�iÊ«>À>�iÍiÀÊÀi}�ÃÍiÀÃ°

�ÍÊÀiÃiÍÊ70�7����ÍÊ�ÃÊÀiÃiÍÊÝ�Í�Ê¿£¿°Ê0��ÃÊivviVÍ�Üi�ßÊvÀiiãiÃÊÍ�iÊV�Ö�ÍiÀÊÖ�Í��ÊÍ�i
70�7����ÍÊÀi}�ÃÍiÀÊ�ÃÊ��>`i`°

7iÀÍ�V>�Ê
�>��Ê�ÃÊ>ÃÃiÀÍi`Ê��ÊÍ�iÊ>VÍ�ÜiÊi`}iÊ�vÊÊ��À�ã��Í>�ÊL�>��

7iÀÍ�V>�ÊL�>��ÊÃÍ>ÀÍÃÊ>ÍÊ70�7��Ö�ÍÊrÊ£Ê>�`

7iÀÍ�V>�ÊL�>��Êi�`ÃÊ>ÍÊ70�7��Ö�ÍÊrÊ70�7
�>����`°

7iÀÍ�V>�ÊL�>��ÊÝ�`Í�ÊrÊ70�7
�>����`ÊÞÊ��À�ã��Í>�+iÀ��`°

0�iÊ7iÀÍ�V>�ÊÃß�VÊ�ÃÊ>ÃÃiÀÍi`Ê��ÊÍ�iÊ>VÍ�ÜiÊi`}iÊ�vÊ��À�ã��Í>�ÊÃß�V°

7iÀÍ�V>�ÊÃß�VÊÃÍ>ÀÍÃÊ>ÍÊ70�7��Ö�ÍÊrÊ70�7.ß�V.Í>ÀÍÊ�£®

7iÀÍ�V>�ÊÃß�VÊi�`ÃÊ>ÍÊ70�7.ß�V��`Ê�Ê£

7iÀÍ�V>�ÊÃß�V°ÊÝ�`Í�ÊrÊ70�7Ãß�V��`Ê�Ê70�7.ß�VÊÃÍ>ÀÍ®ÊÞÊ��À�ã��Í>�+iÀ��`

70�7.ß�V.Í>ÀÍ

70�7����Í70�7
�>����`

70�7.ß�V��`

7.ß�V

�
�>��

��}ÖÀiÊ{°Ï 7iÀÍ�V>�Ê0����}
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{°Ï°Ï .ß�VÊ>�`Ê
�>��Ê�i�iÀ>Í���

���«�Ã�ÍiÊ.ß�VÊ���«.ß�V°®Ê�ÃÊÍ�iÊ��}�V>�Ê#-Ê�vÊ�.ß�VÊ>�`Ê7.ß�V°

���«�Ã�ÍiÊ
�>��Ê�
�>��®Ê�ÃÊÍ�iÊ��}�V>�Ê#-Ê�vÊ�
�>��Ê>�`Ê7
�>��°

7.ß�V]Ê�.ß�V]Ê���«.ß�VÊ>�`Ê�
�>��Ê>ÀiÊ>��Ê�ÖÍ«ÖÍÃÊvÀ��Ê���!0Ê 9°Ê0�iÊ«��>À�Íß
�vÊÍ�iÃiÊÃ�}�>�ÃÊ�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ+��>À�ÍßÊ���ÍÀ��Ê-i}�ÃÍiÀ°

{°Ï°{ 7iÀÍ�V>�Ê>�`Ê��À�ã��Í>�Ê�>ÍiÊ.«iV�v�V>Í���

�}>ÍiÊ�ÃÊ}i�iÀ>Íi`ÊvÀ��Ê70���>Íi.Í>ÀÍÊ>�`Ê70���>Íi��`Ê��ÊÍ�iÊÃ>�iÊÝ>ßÊ>Ã
�Ãß�V°Ê�°i°

�}>ÍiÊrÊ70���>Íi��`Ê�Ê70���>Íi.Í>ÀÍ®ÊÞÊ7���+iÀ��`

.����>À�ßÊ7�>ÍiÊ�ÃÊ}i�iÀ>Íi`ÊvÀ��Ê70�7�>Íi.Í>ÀÍÊ>�`Ê70�7�>Íi��`

7�>ÍiÊrÊ70�7�>Íi��`Ê�Ê70�7�>Íi.Í>ÀÍ®ÊÞÊ��À�ã��Í>�+iÀ��`°

7�>ÍiÊ>�`Ê��>ÍiÊ>ÀiÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÍ�iÊ7-� ÊÍÀ>�ÃviÀÊÀiµÖiÃÍiÀÊ>�`ÊÍ�Ê}>ÍiÊÍ�i
7-� ÊÃiÀ�>�ÊV��V�°Ê��>ÍiÊ�ÃÊÍß«�V>��ßÊÃiÍÊÍ�ÊLiÊÍ�iÊ��ÜiÀÃiÊ�vÊ�
�>��ÊÝ�Í�Ê>ÊÃ��vÍÊ�vÊ>
�Ö�LiÀÊ�vÊV��V�ÃÊÍ�Ê>���ÝÊÍ�iÊ7-� ÊÃiÀ�>�Ê`>Í>ÊÍ�ÊÀi>V�ÊÍ�iÊ�20���ÊÃß�V�À���ãi`
V�ÀÀiVÍ�ßÊÍ�ÊÍ�iÊL�>����}ÊÃ�}�>�°Ê7�>ÍiÊ�ÃÊÍß«�V>��ßÊÃiÍÊ`ÖÀ��}ÊÍ�iÊ���iÊLiv�ÀiÊÍ�iÊi�`Ê�v
7iÀÍ�V>�Ê
�>��°

{°Ï°x 7-� Ê0À>�ÃviÀÊ���ÍÀ��

0�iÊÜ�`i�Ê`�Ã«�>ßÊvÀ��Ê���!0Ê 9Ê�ÃÊ}i�iÀ>Íi`ÊLßÊV���iVÍ��}ÊÍ�iÊvÀ>�iLÖvviÀÊ7-� 
ÃiÀ�>�Ê«�ÀÍÃÊÍ�ÊÍ�iÊ�20���°Ê0�iÊ7-� ÊÃiÀ�>�ÊÃ��vÍÊÀi}�ÃÍiÀÃÊ�ÖÃÍÊLiÊ�i«ÍÊ��>`i`ÊÝ�Í�
Í�iÊV�ÀÀiVÍÊ`>Í>ÊÍ�Ê}i�iÀ>ÍiÊÍ�iÊ`�Ã«�>ß°Ê0�iÊvÀ>�iLÖvviÀÊ�ÖÃÍÊLiÊ���i>À�ßÊ�>««i`ÊÍ�ÊÖÃi
Í�iÊ��ÍiÀ�>�ÊÍ����}Ê}i�iÀ>Í�ÀÉÍÀ>�ÃviÀÊ>``ÀiÃÃÊV��ÍÀ���iÀ°

�ÍÊÍ�iÊi�`Ê�vÊÍ�iÊÜiÀÍ�V>�ÊL�>����}]Ê>Ê7-� ÊvÖ��ÊÍÀ>�ÃviÀÊVßV�iÊ�ÃÊ«iÀv�À�i`ÊÖÃ��}ÊÍ�i
>``ÀiÃÃÊ��>`i`Ê��ÊÍ�iÊ�À>�iÊ-�ÝÊ�``ÀiÃÃÊÀi}�ÃÍiÀ°Ê0��ÃÊ`iv��iÃÊÍ�iÊ7-� Ê-�.Ê>``ÀiÃÃ
ÃÍ>ÀÍÊ«���Í°

0�iÊ7-� ÊÃiÀ�>�ÊV��V�Ê.���Ê®Ê�ÃÊ}>Íi`ÊÝ�Í�Ê��>ÍiÊ>�`Ê7�>ÍiÊÍ�Ê���ßÊV��V�Ê`ÖÀ��}
Í�iÊ>VÍ�ÜiÊ«>ÀÍÊ�vÊ>VÍ�ÜiÊ���iÃ°ÊÊ�vÊ>�ÊiÞÍiÀ�>�Ê,.�ÊÃ�}�>�Ê�ÃÊ>Ü>��>L�iÊÝ��V�Ê��`�V>ÍiÃÊÝ�i�
Í�iÊ7-� ÊÃ��vÍÊÀi}�ÃÍiÀÊ�ÃÊ�>�vÊi�«Íß]ÊÃ«��ÍÊÍÀ>�ÃviÀÊVßV�iÃÊ>ÀiÊ«iÀv�À�i`ÊÝ��V�ÊÀi��>`ÊÍ�i
i�«ÍßÊ�>�vÊ�vÊÍ�iÊÃ��vÍÊÀi}�ÃÍiÀ°Ê0��ÃÊV��Í��ÖiÃÊÖ�Í��ÊÍ�iÊi�`Ê�vÊÍ�iÊvÀ>�i°

�vÊ��ÊiÞÍiÀ�>�Ê,.�ÊÃ�}�>�Ê�ÃÊ>Ü>��>L�iÊÍ�i�ÊÍ�iÊ��ÍiÀ�>�Ê,.�ÊL�ÍÊ�vÊÍ�iÊ.iÀ�>�Ê���V�
���ÍÀ��ÊÀi}�ÃÍiÀÊ�ÖÃÍÊLiÊÃiÍ°Ê��Ê��ÍiÀ�>�Ê,.�Ê�ÃÊ}i�iÀ>Íi`ÊLßÊivviVÍ�Üi�ßÊV�Ö�Í��}Ê.���Ã
Ö�Í��ÊÍ�iÊÃ�ãiÊ�vÊÍ�iÊ7-� ÊÃ«��ÍÊÀi}�ÃÍiÀÊ�ÃÊÀi>V�i`Ê>�`Ê,.�Ê�ÃÊÍ�}}�i`°Ê.«��ÍÊÀi}�ÃÍiÀÊÃ�ãiÃ
�vÊL�Í�ÊÔxÈÊL�ÍÃÊ>�`Ê£ÔnÊL�ÍÃÊ>ÀiÊÃÖ««�ÀÍi`ÊLßÊÃiÍÍ��}ÊÍ�iÊ.«��ÍÊ-i}�ÃÍiÀ.�ãiÊL�ÍÊ�vÊÍ�i
.iÀ�>�Ê���V�Ê���ÍÀ��ÊÀi}�ÃÍiÀÊ>««À�«À�>Íi�ß°

��ÀÊ>ÊÃ«��ÍÊÀi}�ÃÍiÀÊÃ�ãiÊ�vÊÔxÈ]ÊÍ�iÊÀ�ÝÊ>``ÀiÃÃÊ>�`ÊV��Ö��Ê>``ÀiÃÃÊL�ÍÊnÊ�ÃÊ��VÀi�i�Íi`
iÜiÀßÊÍ��iÊ,.�ÊÍ�}}�iÃ°Ê��ÀÊ>ÊÃ«��ÍÊÀi}�ÃÍiÀÊÃ�ãiÊ�vÊ£Ôn]ÊÍ�iÊÀ�ÝÊ>``ÀiÃÃÊ>�`ÊV��Ö��
>``ÀiÃÃÊL�ÍÃÊnÊ>�`ÊÇÊ>ÀiÊ��VÀi�i�Íi`ÊiÜiÀßÊÍ��iÊ,.�ÊÍ�}}�iÃ°
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��� :6%1�7IVMEP�4SVX�'SRXVSP

0�iÀiÊ>ÀiÊ�Ö�iÀ�ÖÃÊÝ>ßÃÊ�vÊV��ÍÀ�����}ÊÍ�iÊvÀ>�iLÖvviÀÊÃiÀ�>�Ê«�ÀÍÊÍ�Ê}i�iÀ>ÍiÊÍ�i
`�Ã«�>ß°Ê0�iÊÃiÀ�>�Ê«�ÀÍÊ��ÍiÀ�i>ÜiÊ�>ßÊLiÊ��i]ÊÍÝ�Ê�ÀÊv�ÖÀÊÝ>ßÊ`i«i�`��}Ê��ÊÍ�iÊ�Ö�LiÀ
�vÊL>��ÃÊ�vÊ�i��ÀßÊ>�`ÊÍ�iÊ�20���Ê«�ÀÍÊÝ�`Í�°Ê0�iÊÀi}�ÃÍiÀÊÃiÍÍ��}ÃÊv�ÀÊÍ�iÃi
`�vviÀi�ÍÊ��ÍiÀ�i>ÜiÃÊ�ÃÊ��ÃÍi`Ê��Ê0>L�iÊ{°£°

{Ý>ß 09
���>�Vi`

.#�
�Í�

.���
�Í�

�Ã«�>ß

Ã�ÖÀVi

.���ÊvÀiµ° ÃiÀ�>�Ê«�ÀÍÊ��ÍiÀ�i>Üi

9 ä ä ä .#�ä ���� £�Ý>ßÊL>��ä

9 ä £ ä .#�£ ���� £�Ý>ßÊL>��£

9 ä 9 £ .#�ä]£ ����ÉÔ Ô�Ý>ßÊL>��ä]£

ä £ ä £ .#�ä]£ ����ÉÔ Ô�Ý>ßÊL>��ä]£

ä £ £ £ .#�Ô]Ï ����ÉÔ Ô�Ý>ßÊL>��Ô]Ï

£ £ 9 9 .#�ä]£]Ô]Ï ����É{ {Ý>ß

0>L�iÊ{°£Ê #«Í���ÃÊ��ÀÊ.iÀ�>�Ê+�ÀÍÊ���ÍÀ��

0�iÊv�ÀÃÍÊÏÊ��`iÃÊ>ÀiÊV��«>Í�L�iÊÝ�Í�Ê���!0ÊÏää.9°Ê0�iÊ�>ÍÍiÀÊÏÊ��`iÃÊ>ÀiÊ�iÝÊÍ�
���!0Êxää09Ê>�`Ê 9°
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{°{°£ #�i�8>ßÊ��ÍiÀ�i>Üi`

.iÀ�>�Ê`>Í>Ê�ÃÊV��V�i`Ê�ÖÍÊ�vÊi�Í�iÀÊ
>��ÊäÊ�ÀÊ
>��Ê£°Ê0��ÃÊ�ÃÊV��ÍÀ���i`ÊÖÃ��}ÊÍ�iÊ.#�
�Í�Êv�i�`Ê�vÊÍ�iÊ.iÀ�>�Ê���V�Ê���ÍÀ��ÊÀi}�ÃÍiÀ°Ê0�iÀiÊ�ÃÊ��Ê`ß�>��VÊÃÝ�ÍV���}ÊvÀ��ÊL>��Êä
Í�ÊL>��Ê£°

Bank 0

Bank 1

Serial Data
to Ramdac

SCLK1

SCLK0
SOE0

SOE1
FBMemData(63:0)

64 bit

.���äÊ>�`Ê.���£Ê>ÀiÊ�`i�Í�V>�Ê��ÊÍ��ÃÊV>ÃiÊ>�`Ê>ÀiÊ}>Íi`ÊÜiÀÃ���ÃÊ�vÊÍ�iÊ�20���
����°

��}ÖÀiÊ{°{ .iÀ�>�Ê���ÍÀ��Ê�vÊ£�8>ßÊ��ÍiÀ�i>Üi`Ê�Ã«�>ß°

{°{°Ô 0Ý��8>ßÊ��ÍiÀ�i>Üi`

��ÊÍ��ÃÊ��`i]Ê
>��ÊäÊ>�`Ê
>��Ê£Ê>ÀiÊ��ÍiÀ�i>Üi`]Ê>�`ÊÍ�iÊ`�Ã«�>ßÊ�ÃÊÍ>�i�Ê>�ÍiÀ�>Íi�ßÊvÀ��
i>V�ÊÖÃ��}Ê.#�äÊ>�`Ê.#�£°Ê.���äÊ>�`Ê.���£Ê>ÀiÊ>}>��Ê}>Íi`Ê��Ê`ÖÀ��}ÊÍ�iÊ>VÍ�Üi
ÃV>�Ê���iÊ>�`ÊÀÖ�Ê>ÍÊ�20���Ê����ÉÔ°Ê0��ÃÊ�ÃÊV��«>Í�L�iÊÝ�Í�Ê���!0ÊÏää.9°

�vÊÍ�iÊ���!0Ê 9Ê�>ÃÊÊÍ�iÊ09���>�Vi`Ê«��Ê«Ö��i`Ê��}�]ÊÍ�i�ÊÍ�iÊ.#�ÔÊ>�`Ê.#�ÏÊ«��Ã
>ÀiÊ>VÍ�Ü>Íi`°Ê0�iÃiÊV>�ÊLiÊÖÃi`ÊÍ�Ê>���ÝÊ`�Ã«�>ßÊvÀ��Ê>�Ê>``�Í���>�ÊÔÊL>��ÃÊ�vÊ�i��Àß°
��ÊÍÝ��Ý>ßÊ��ÍiÀ�i>Üi`Ê��`iÊÍ�iÊÊ.#�Ê�Í�Êv�i�`Ê�vÊÍ�iÊ.iÀ�>�Ê���V�Ê���ÍÀ��ÊÀi}�ÃÍiÀÊ�Ã
ÖÃi`ÊÍ�ÊÃi�iVÍÊÝ�iÍ�iÀÊÍ�iÊ
>��ÊäÊ>�`Ê
>��Ê£Ê>ÀiÊ�ÖÍ«ÖÍÍ��}Ê`>Í>Ê��Í�ÊÍ�iÊ.iÀ�>�Ê`>Í>
LÖÃ]Ê�ÀÊÝ�iÍ�iÀÊ
>��ÊÔÊ>�`Ê
>��ÊÏÊ>ÀiÊÖÃi`°
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Bank 2

Bank 3

Serial Data

to Ramdac

SCLK1

SCLK0
SOE2

SOE3
FBMemData(63:0)

64 bit

Bank 0

Bank 1
SCLK1

SCLK0
SOE0

SOE1

��}ÖÀiÊ{°x Ô�8>ßÊ#ÀÊ{�8>ßÊ��ÍiÀ�i>Üi`Ê.iÀ�>�Ê+�ÀÍÊ8�Í�ÊÈ{L�ÍÊ�20���°
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SOE0

SOE1

SOE2

SOE3

��}ÖÀiÊ{°È Ô�8>ßÊ��ÍiÀ�i>Üi`Ê8�Í�Ê09Ê���>�Vi`ÊrÊ£Ê]Ê.#�Ê�Í�ÊrÊä°

SOE2 

SOE3

SOE0

SOE1

��}ÖÀiÊ{°Ç Ô�8>ßÊ��ÍiÀ�i>Üi`Ê8�Í�Ê09Ê���>�Vi`ÊrÊ£Ê]Ê.#�Ê�Í�ÊrÊ£°
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{°{°Ï ��ÖÀ�8>ßÊ��ÍiÀ�i>Üi`

0��ÃÊ��`iÊ�ÃÊV���iVÍi`ÊÍ�ÊÍ�iÊ7-� ÊÃiÀ�>�Ê«�ÀÍÊiÞ>VÍ�ßÊÍ�iÊÃ>�iÊÝ>ßÊ>ÃÊÍ�iÊÍÝ��Ý>ß
��ÍiÀ�i>Üi`Ê��`i°Ê0�iÊ���!0Ê 9Ê`À�ÜiÃÊÍ�iÊ.#�Ê�vÊÊi>V�Ê�vÊÍ�iÊ{ÊL>��ÃÊ��ÝÊ��ÊÍÖÀ�°
!�ÍiÊÍ�>ÍÊL>��ÃÊäÊ>�`ÊÔÊ>ÀiÊV���iVÍi`ÊÍ�Ê.���äÊ>�`ÊL>��ÃÊ£Ê>�`ÊÏÊÍ�Ê.���£°

SOE2 

SOE3

SOE0

SOE1

��}ÖÀiÊ{°n {�8>ßÊ��ÍiÀ�i>Üi`Ê.iÀ�>�Ê+�ÀÍ°

�vÊ>ÊÈ{�L�ÍÊ�20���Ê�ÃÊÖÃi`]ÊÍ�i�ÊÍ�iÊ��ÍiÀ�i>ÜiÊ�vÊÍ�iÊ7-� ÊÃiÀ�>�Ê«�ÀÍÊ�ÖÃÍÊ�>ÍV�
Í�iÊ��ÍiÀ�i>ÜiÊ�vÊÍ�iÊ7-� ÊÀ>�`��Ê«�ÀÍÊ>ÃÊ`iv��i`Ê��ÊÍ�iÊ��ÍiÀ�i>ÜiÊv�i�`Ê�vÊÍ�i
�
 �`i.i�ÊÀi}�ÃÍiÀ°

�vÊ>Ê£Ôn�L�ÍÊ�20���Ê�ÃÊÖÃi`]ÊÍ�i�ÊÍ�iÊ��ÍiÀ�i>ÜiÊ�vÊÍ�iÊ7-� ÊÃiÀ�>�Ê«�ÀÍÊ�ÖÃÍÊLiÊ�>�v
Í�iÊ��ÍiÀ�i>ÜiÊ�vÊÍ�iÊ7-� ÊÀ>�`��Ê«�ÀÍ°

��Ê}i�iÀ>�]ÊÍ�iÊ��}�iÀÊÍ�iÊ��ÍiÀ�i>ÜiÊÜ>�ÖiÊ�vÊÍ�iÊÃiÀ�>�Ê«�ÀÍ]ÊÍ�iÊv>ÃÍiÀÊÍ�iÊ«�Þi�ÊÀ>ÍiÊÍ�>Í
V>�ÊLiÊ`�Ã«�>ßi`Ê>�`Ê�i�ViÊÍ�iÊ��}�iÀÊÍ�iÊÀiÃ��ÖÍ���Ê°Ê��ÝiÜiÀ]Ê��ÀiÊL>��ÃÊ�vÊ�i��Àß
�ÖÃÍÊLiÊv�ÍÍi`°
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��� :8+�)\EQTPI

0�iÊÍ����}ÊÃ«iV�v�V>Í���Êv�ÀÊÍ�iÊ7�.�ÊnääÊÞÊÈääÊ>ÍÊÈäÊ�ãÊ��`iÊÈ��Ê>ÀiÊ>ÃÊv����ÝÃÊ\�

Horizontal

Time Characters

Vertical

Time Lines

Dot Clock 40 MHz

Sync. Polarity Positive Positive

Frequency 37.879 KHz 60.3165 Hz

Period 26.4 uS 132 16.579 ms 628 lines

Blanking Time 6.4 uS 32 0.739 ms 28 lines

Sync Width 3.2 uS 16 0.106 ms 4 lines

Back Porch 2.2 uS 11 0.607 ms 23 lines

Active Time 20.0 uS 100 15.840 ms 600 lines

Front Porch 1.0 uS 5 0.026 ms 1 line
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For a system with 32 bits per pixel and a 2 to 1 interleave on the serial data i.e. VLCK = Dot
Clock /2 then the following register values can be used.

Register Name Value Explanation

VTGHLimit 528 132 x 8 pixel chars. 2 pixels  per VCLK

VTGHSyncStart 20 Front porch *8 /2

VTGHSyncEnd 84 (FrontPorch + SyncWidth)*8/2

VTGHBlankEnd 128 (Blanking time ) *8/2

VTGVLimit 628 Vertical Period

VTGVSyncStart 2 Front Porch +1

VTGVSyncEnd 6 Front Porch + SyncWidth +1

VTGVBlankEnd 28 Blanking Time

VTGHGateStart HBlankEnd -2 Example value ( system dependent)

VTGHGateEnd HLimit -2 Example value ( system dependent)

VTGVGateStart VBlankEnd -1

VTGVGateEnd VBlankEnd
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���!0Ê 9Ê«À�Ü�`iÃÊ>�ÊnÊL�ÍÊ}i�iÀ>�Ê«ÖÀ«�ÃiÊ��ÍiÀv>ViÊÍ�Ê>���ÝÊiÞÍiÀ�>�Ê`iÜ�ViÃÊÍ�ÊLi
>``ÀiÃÃi`ÊvÀ��ÊÍ�iÊ+��°Ê0��ÃÊ��ÍiÀv>ViÊ�>ÃÊ>Ê£È�LßÍiÊ>``ÀiÃÃÊÃ«>ViÊ>�`Ê�ÃÊÃ«iV�v�i`Ê>ÃÊÍ�i
iÞÍiÀ�>�ÊÜ�`i�ÊV��ÍÀ��ÊÀi}�ÃÍiÀÊÀi}���°Ê�ÍÊ>���ÝÃÊÖ«ÊÍ�ÊÔä{nÊÞÊnL�ÍÊÀi}�ÃÍiÀÃÊÍ�ÊLiÊ>VViÃÃi`
��ÊÈ{ÊL�ÍÊL�Ö�`>À�iÃ°Ê#�Ê>ÊÍß«�V>�ÊÃßÃÍi�]ÊÍ��ÃÊ��ÍiÀv>ViÊ�ÃÊÖÃi`ÊÍ�Ê>``ÀiÃÃÊÍ�iÊ�20�
��°Ê#�Ê��ÀiÊ>`Ü>�Vi`Ê`iÃ�}�Ã]ÊÝ�i�Ê>�ÊiÞÍiÀ�>�ÊÜ�`i�ÊÍ����}Ê}i�iÀ>Í�ÀÊ�ÀÊ�Í�iÀ
V��ÍÀ���>L�iÊÜ�`i�ÊV�ÀVÖ�ÍÀßÊ�ÃÊÖÃi`]ÊÍ�iÃiÊV>�Ê>�Ã�ÊLiÊ>``ÀiÃÃi`ÊÍ�À�Ö}�ÊÍ��ÃÊÀi}�ÃÍiÀÊÃ«>Vi°
0�iÊ��ÍiÀv>ViÊV��Ã�ÃÍÃÊ�vÊ>``ÀiÃÃ]Ê`>Í>Ê>�`ÊÍÝ�ÊV��ÍÀ��Ê���iÃ°Ê0�iÊ>``ÀiÃÃÊ>�`Ê`>Í>Ê���iÃ
Ã�>ÀiÊ«��ÃÊÝ�Í�ÊÍ�iÊ��V>�LÖvviÀÊ`>Í>Ê«��Ã°

08162431

0000.4000h

OFFSET

External Register 1

0000.4004h

0000.7FF8h External Reg. 2048

0000.4008hExternal Register 2

��� )\XIVREP�:MHIS�-RXIVJEGI�7MKREP�(IJMRMXMSRW

0�iÊv����Ý��}ÊÃ�}�>�ÃÊ>ÀiÊ`iv��i`Êv�ÀÊÍ�iÊ�ÞÍiÀ�>�Ê7�`i�Ê��ÍiÀv>Vi\

Signal Pins used Description

�ÞÍÊ7�`�``ÀiÃÃ£Ï�Ï® �
 i�>Í>ÏÇ�ÔÇ® �ÞÍiÀ�>�Ê7�`i�ÊÀi}�ÃÍiÀÊ�``ÀiÃÃÊ���iÃ°Ê!�ÍiÊÍ�>Í
Í�iÊÀi}�ÃÍiÀÃÊ>ÀiÊ��ÊÈ{ÊL�ÍÊ+��ÊL�Ö�`>À�iÃ°

�ÞÍ7�`>Í>Ç�ä® �
 i�>Í>{Ç�{ä® �ÞÍiÀ�>�Ê7�`i�Ê>Í>ÊLÖÃ°

>V-`! >V-`! �ÞÍiÀ�>�Ê7�`i�ÊÀi}�ÃÍiÀÊÀi>`ÊÃÍÀ�LiÊ�i}>Í�Üi
>VÍ�Üi®

>V8À! >V8À! �ÞÍiÀ�>�Ê7�`i�ÊÀi}�ÃÍiÀÊÝÀ�ÍiÊÃÍÀ�LiÊ�i}>Í�Üi
>VÍ�Üi®

0>L�iÊx°£ �ÞÍiÀ�>�Ê7�`i�Ê.�}�>�Ã

.iiÊ��>«ÍiÀÊ�Êv�ÀÊÃ�}�>�ÊÝ>Üiv�À�ÃÊ>�`ÊÍ����}°
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��� 098�(%'�-RXIVJEGI�

�ÊÍß«�V>�Ê�20���ÊÝ�Ö�`ÊLiÊV���iVÍi`ÊÍ�Ê���!0Ê 9ÊÊÍ�À�Ö}�ÊÍ�iÊ�ÞÍiÀ�>�Ê7�`i�
��ÍiÀv>ViÊ>ÃÊÃ��Ý�Ê��Ê��}ÖÀiÊx°£°

�20���

-.Ï�ä

Ç�ä

8-!

�
 i�>Í>Ê
ÊÊÊÊÊÊÊÊÊÏä�ÔÇ

�
 i�>Í>Ê
ÊÊÊÊÊÊÊÊÊ{Ç�{ä

>V8À!

���!0

4

8

DacRdN RDN

��}ÖÀiÊx°£ 0ß«�V>�Ê�20���Ê��ÍiÀv>Vi°

8�i�Ê>``�Í���>�Ê�ÞÍiÀ�>�Ê7�`i�ÊV�ÀVÖ�ÍÀßÊ�ÃÊÀiµÖ�Ài`]ÊÍ�iÊ>V-`!]Ê>V8À!Ê>�`
�ÞÍ7�`�``ÀiÃÃÊ�ÖÃÍÊLiÊiÞÍiÀ�>��ßÊ`iV�`i`ÊÍ�Ê}i�iÀ>ÍiÊ>�ßÊÀiµÖ�Ài`ÊÃi�iVÍÊ�ÀÊV��ÍÀ��
���iÃ°

��� 6IWIXXMRK�)\XIVREP�'MVGYMXV]

�ÞÍiÀ�>�ÊV�ÀVÖ�ÍÀßÊV���iVÍi`ÊÍ�Ê���!0Ê�>ßÊ�ii`Ê>ÊÀiÃiÍÊÃ�}�>�°Ê0��ÃÊV>���ÍÊLiÊ�LÍ>��i`
`�ÀiVÍ�ßÊvÀ��ÊÍ�iÊ+��ÊÀiÃiÍÊ���iÊ>ÃÊÍ��ÃÊV>�Ê���ßÊ�>ÜiÊ��iÊ��>`]ÊÍ�iÊ���!0ÊV��«Ê�ÍÃi�v°
���!0ÊÖÃiÃÊÍÝ�Ê�vÊ�ÍÃÊiÞÍiÀ�>�ÊV�ÀVÖ�ÍÀßÊV��ÍÀ��Ê«��Ã]Ê-����!Ê>�`Ê>V8À!]ÊÝ�i�
>ÃÃiÀÍi`ÊÍ�}iÍ�iÀÊÍ�Ê��`�V>ÍiÊ>ÊÀiÃiÍ°Ê0�iÊ«��ÃÊ>ÀiÊ>ÃÃiÀÍi`ÊÝ�i�Êi�Í�iÀÊÍ�iÊ+��-ÃÍ!Ê���i
Í�Ê���!0Ê�ÃÊ>ÃÃiÀÍi`Ê�ÀÊÝ�i�Ê���!0Ê�ÃÊÀiÃiÍÊLßÊÃ�vÍÝ>Ài°

-iÃiÍÊ�ÃÊ��`�V>Íi`Êv�ÀÊÍ�iÊvÖ��Ê�i�}Í�Ê�vÊ>Ê+��ÊÀiÃiÍÊ>�`Êv�ÀÊÈ{Ê ���ÊVßV�iÃÊÝ�i�Ê>ÊÃ�vÍ
ÀiÃiÍÊ�ÃÊ���Í�>Íi`°
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0�iÊ���!0Ê 9ÊÖÃiÃÊÍ�iÊ��V>�LÖvviÀÊÍ�ÊÃÍ�ÀiÊ`i«Í�]ÊÃÍi�V��]Ê�>ÃÍÊ��i>À]Ê�À>«��VÃÊ�Ê>�`
ÍiÞÍÖÀiÊ��v�À�>Í���°Ê0�iÊ��V>�LÖvviÀÊ�>ßÊLiÊÖ«ÊÍ�Ê{nÊL�ÍÃÊÝ�`i°Ê0�iÊv����Ý��}ÊÍ>L�iÃ
��`�V>ÍiÊÍß«�V>�Ê��V>�LÖvviÀÊV��v�}ÖÀ>Í���Ã°

Memory
Device Type

Localbuffer
Width

No of
Devices

Banks of
Memory

Size in
MBytes

External
Buffering

ÔxÈ�ÊÞÊ£È ÏÔ { Ô Ô !�

{n È Ô Ï !�

x£Ô�ÊÞÊn ÏÔ { £ Ô !�

{ä x £ Ô°x !�

{n È £ Ï !�

x£Ô�ÊÞÊn ÏÔ n Ô { !�

Ê{ä £ä Ô x !�

{n £Ô Ô È !�

£ ÊÞÊ{ ÏÔ n £ { !�

{ä £ä £ x !�

{n £Ô £ È !�

£ ÊÞÊ{ ÏÔ £È Ô n :iÃ

{ä Ôä Ô £ä :iÃ

{n Ô{ Ô £Ô :iÃ

0>L�iÊÈ°£ ��V>�LÖvviÀÊ.�ãiÃÊ8�Í�Ê{ L�ÍÊ0iV�����}ßÊ i��À�iÃ

Memory
Device Type

Localbuffer
Width

No of
Devices

Banks of
Memory

Size in
MBytes

External
Buffering

£ ÊÞÊ£È ÏÔ { Ô n !�

{n È Ô £Ô !�

Ô ÊÞÊn ÏÔ { £ n !�

{ä x £ £ä !�

{n È £ £Ô !�

Ô ÊÞÊn ÏÔ n Ô £È !�

{ä £ä Ô Ôä !�

{n £Ô Ô Ô{ !�

{ ÊÞÊ{ ÏÔ n £ £È !�

{ä £ä £ Ôä !�

{n £Ô £ Ô{ !�

{ ÊÞÊ{ ÏÔ £È Ô ÏÔ :iÃ

{ä Ôä Ô {ä :iÃ

{n Ô{ Ô {n :iÃ

0>L�iÊÈ°Ô ��V>�LÖvviÀÊ.�ãiÃÊ8�Í�Ê£È L�ÍÊ0iV�����}ßÊ i��À�iÃ
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i«Í�]Ê.Íi�V��]Ê�>ÃÍÊ��i>ÀÊ>�`Ê�À>«��VÃÊ�Ê��v�À�>Í���Êv�ÀÊi>V�Ê«�Þi�Ê�ÃÊ«>V�i`Ê>�`
ÃÍ�Ài`ÊÍ�}iÍ�iÀ°Ê0>L�iÊÈ°ÏÊÃ��ÝÃÊÍ�iÊ«�ÃÃ�L�iÊÝ�`Í�ÃÊv�ÀÊi>V�Êv�i�`°

Field Possible Field Widths

i«Í�Ê=® £È]Ô{]ÏÔ

.Íi�V�� ä]{]n

�>ÃÍÊ��i>À ä]{]n

�À>«��VÃÊ� ä]{

0>L�iÊÈ°Ï ��V>�LÖvviÀÊ��i�`Ê.�ãiÃ°

0�iÊÝ�`Í�ÃÊ�vÊi>V�Êv�i�`Ê�ÃÊ`ß�>��V>��ßÊ«À�}À>��>L�iÊ>�`ÊÃ�Ê�ÍÊV>�ÊLiÊ`�vviÀi�ÍÊ��
`�vviÀi�ÍÊÝ��`�ÝÃ°Ê0�iÊ���ßÊ����Í>Í���Ê�ÃÊÍ�>ÍÊÍ�iÊÃÖ�Ê�vÊÍ�iÊv�i�`ÊÝ�`Í�ÃÊ�ÖÃÍÊLiÊ�iÃÃ
Í�>�Ê�ÀÊiµÖ>�ÊÍ�ÊÍ�iÊ«�ßÃ�V>�Ê�Ö�LiÀÊ�vÊ��V>�LÖvviÀÊL�ÍÃÊ«À�Ü�`i`ÊLßÊÍ�iÊ�>À`Ý>Ài°

��ÀÊ��ÀiÊ��v�À�>Í���Ê��Êv�i�`ÊÖÃiÊÀiviÀÊÍ�ÊÍ�iÊ���!0Ê 9Ê+À�}À>��iÀÃÊ-iviÀi�Vi
 >�Ö>�°

0iÞÍÖÀiÃÊ>ÀiÊ>�Ý>ßÃÊÃÍ�Ài`Ê��ÊÍ�iÊL�ÍÍ��ÊÏÔÊL�ÍÃÊ�vÊÍ�iÊi>V�Ê��V>�LÖvviÀÊ��V>Í���°Ê�vÊÍ�i
��V>�LÖvviÀÊiÞVii`ÃÊÏÔÊL�ÍÃÊ��ÊÝ�`Í�Ê]ÊÍ�iÊL�ÍÃÊ>L�ÜiÊÏÔÊ>ÀiÊÖ�ÖÃi`Êv�ÀÊÍiÞÍÖÀiÊÃÍ�À>}i°

��� 4'-�6IKMSR���ERH�6IKMSR���%HHVIWW�1ET�

0�iÊ���!0Ê 9Ê+��ÊÀi}���ÃÊ£Ê>�`ÊÏÊ>ÀiÊÍÝ�Ê>«iÀÍÖÀiÃÊ��Í�ÊÍ�iÊLß«>ÃÃÊ��ÍiÀv>ViÊÍ�ÊÍ�i
��V>�LÖvviÀÊ�i��Àß°Ê0�iÊ>��Ö�ÍÊ�vÊ�i��ÀßÊÜ�Ã�L�iÊvÀ��ÊÍ�iÊ��ÃÍÊ�ÃÊV��v�}ÖÀi`Ê>ÍÊÀiÃiÍ
LßÊÍ�iÊ��V>�LÖvviÀÊ`>Í>Ê«��Ã°Ê��Ã�ÊÀi}���ÊÏÊV>�ÊLiÊ`�Ã>L�i`Ê>ÍÊÀiÃiÍÊÍ��i°Ê�vÊÀi}���ÊÏÊ�Ã
i�>L�i`ÊÍ�iÊÜ�Ã�L�iÊÃ�ãiÊ�ÃÊÍ�iÊÃ>�iÊ>ÃÊv�ÀÊÀi}���Ê£°

-iviÀÊÍ�Ê-iÃiÍÊ���ÍÀ��Ê.iVÍ���Ê£Ô®Êv�ÀÊ��ÀiÊ��v�À�>Í���Ê��ÊÍ�iÊ�«iÀ>Í���Ê>ÍÊÀiÃiÍ°

Reset Code Visible Memory Address Range

ä £Ê 
ßÍi 0000.0000h - 000F.FFFFh

£ ÔÊ 
ßÍiÃ 0000.0000h - 001F.FFFFh

Ô {Ê 
ßÍiÃ 0000.0000h - 003F.FFFFh

Ï nÊ 
ßÍiÃ 0000.0000h - 007F.FFFFh

{ £ÈÊ 
ßÍiÃ 0000.0000h - 00FF.FFFFh

x ÏÔÊ 
ßÍiÃ 0000.0000h - 01FF.FFFFh

È È{Ê 
ßÍiÃ 0000.0000h - 03FF.FFFFh

Ç -iÃiÀÜi` 
ß«>ÃÃÊ�Ã>L�i`

0>L�iÊÈ°{ ��V>�LÖvviÀÊ7�Ã�L�iÊ
ß«>ÃÃÊ i��Àß°

��� 0SGEPFYJJIV�1IQSV]�8]TIW

0�iÊ���!0Ê 9ÊÃÖ««�ÀÍÃÊ£Ê�ÀÊÔÊL>��ÃÊ�vÊi�Í�iÀÊv>ÃÍÊ«>}iÊ��`iÊ�ÀÊ�#Ê-� °Ê0�i
`iv>Ö�ÍÊ�i��ÀßÊV��ÍÀ���iÀÊÃiÍÖ«Ê�ÃÊÍ�Ê>ÃÃÖ�iÊv>ÃÍÊ«>}iÊ��`iÊ-� °Ê0�iÊ�i��ÀßÊ>VViÃÃ
Í����}ÃÊV>�ÊLiÊ>`�ÖÃÍi`ÊLßÊ«À�}À>����}ÊÍ�iÊ�
 i��Àß�Í�ÊÀi}�ÃÍiÀ°ÊÊ8�i�ÊÍÝ�ÊL>��Ã
�vÊ�i��ÀßÊ>ÀiÊv�ÍÍi`]ÊÍ�iÊ`iv>Ö�ÍÊV��v�}ÖÀ>Í���Ê�ÃÊÍ�Ê��ÍiÀ�i>ÜiÊÍ�iÊ�i��À�iÃÊ��Ê>Ê«iÀ
��V>Í���ÊL>Ã�Ã°Ê0�iÃiÃÊ`iv>Ö�ÍÃÊ>ÀiÊV��«>Í�L�iÊÝ�Í�Ê���!0ÊÏää.9°
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0�iÊ���!0Ê 9Ê>���ÝÃÊÍ�iÊÍÝ�ÊL>��ÃÊ�vÊ�i��ÀßÊÍ�ÊLiÊ>VViÃÃi`ÊÃi«>À>Íi�ßÊ]ÊÃ�ÊÍ�>ÍÊi>V�
V>�Ê�>ÜiÊ>�Ê�«i�Ê«>}i°Ê0��ÃÊV>�Ê}�ÜiÊ��«À�Üi`Ê�i��ÀßÊ>VViÃÃÊ«iÀv�À�>�ViÊ�vÊÍiÞÍÖÀiÃ
>ÀiÊÃÍ�Ài`Ê��Ê��iÊL>��Ê�vÊ�i��ÀßÊ>�`Êi«Í�É.Íi�V��É�>ÃÍÊ��i>ÀÉ�À>«��VÃÊ�
��v�À�>Í���Ê�ÃÊÃÍ�Ài`Ê��ÊÍ�iÊ�Í�iÀ°Ê0��ÃÊ��`iÊ�vÊ�«iÀ>Í���Ê�ÃÊi�>L�i`ÊÍ�À�Ö}�ÊÍ�iÊ0Ý�
+>}iÊi�>L�iÊv�i�`Ê�vÊÍ�iÊ�
 i��Àß�#ÊÀi}�ÃÍiÀ°Ê0�iÊÃ�ãiÊ�vÊÍ�iÊv�ÀÃÍÊÊL>��Ê�vÊ�i��Àß
�ÖÃÍÊLiÊ���Ý�Ê>�`ÊÍ�iÊ
>��.�ãiÊv�i�`Ê�ÖÃÍÊ>�Ã�ÊLiÊÃiÍÊÍ�Ê�>«ÊÍ�iÊÍÝ�ÊL>��ÃÊ�vÊ�i��Àß
��Í�Ê>ÊV��Í�}Ö�ÖÃÊÃ«>Vi°

0�iÊLi�iv�ÍÊ�vÊÖÃ��}Ê�#Ê-� Ê�ÃÊÍ�>ÍÊ�ÍÊ>���ÝÃÊ«>}iÊ��`iÊ�i��ÀßÊ>VViÃÃiÃÊÍ�ÊLi
«iÀv�À�i`Ê��Ê£ÊV��V�ÊVßV�iÊ>ÃÊ�««�Ãi`ÊÍ�Ê>Ê�����Ö�Ê�vÊÔÊVßV�iÃÊv�ÀÊv>ÃÍÊ«>}iÊ��`i
`iÜ�ViÃ®°Ê�vÊ�#Ê-� Ê�ÃÊv�ÍÍi`]ÊÍ�iÊ���!0Ê 9ÊV>�ÊLiÊV��v�}ÖÀi`ÊÍ�Ê«iÀv�À�ÊÃ��}�i
VßV�iÊ�#Ê«>}iÊ��`iÊ>VViÃÃiÃ°Ê0��ÃÊ�ÃÊi�>L�i`ÊLßÊÃiÍÍ��}ÊÍ�iÊ�#Ê��>L�iÊv�i�`Ê�vÊÍ�i
�
 i��Àß�#ÊÀi}�ÃÍiÀ°Ê��ÊÍ��ÃÊV>ÃiÊÍ�iÊ��.���ÝÊv�i�`Ê�vÊÍ�iÊ�
 i��Àß�Í�ÊÀi}�ÃÍiÀÊ�Ã
�}��Ài`Ê>�`Ê>ÊÃ��}�iÊVßV�iÊ��.Ê«�>ÃiÊ�ÃÊ«iÀv�À�i`Ê`ÖÀ��}ÊÍ�iÊ�i��ÀßÊ>VViÃÃ°Ê�vÊÍÝ�
L>��ÃÊ�vÊ�i��ÀßÊ>ÀiÊv�ÍÍi`]ÊÍ�iÊ
>��.�ãiÊv�i�`Ê�ÖÃÍÊ>�Ã�ÊLiÊÃiÍ°Ê0�iÊL>��ÃÊ>ÀiÊ�iÜiÀ
��ÍiÀ�i>Üi`Ê�vÊ�#Ê>VViÃÃiÃÊ>ÀiÊi�>L�i`°Ê0�iÀiÊ�ÃÊ��Ê�iÍ��`ÊÍ�Ê>ÖÍ��>Í�V>��ßÊV��v�}ÖÀi
Í�iÊ��V>�LÖvviÀÊ��Í�Ê�#Ê>VViÃÃiÃ]ÊÍ�iÊ�
 i��Àß�#ÊÀi}�ÃÍiÀÊ�ÖÃÍÊLiÊV��v�}ÖÀi`
Í�À�Ö}�ÊÃ�vÍÝ>Ài°

�
 i��ÍÀ�ÊÀi}�ÃÍiÀÊL�ÍÊÔÔÊ�ÃÊLi��}ÊÖÃi`ÊÍ�Ê��`�V>ÍiÊÍ�>ÍÊ�#Ê-� Ê�ÃÊv�ÍÍi`°

0�iÊ�iÍ��`Êv�ÀÊÍÖÀ���}Ê��ÊÍ�iÊ0Ý�Ê+>}iÊ`iÍiVÍ�ÀÃÊ>�`ÊÊ�#ÊÍ�À�Ö}�ÊÃ�vÍÝ>ÀiÊ�ÃÊ\

£®Ê��iV�Êv�ÀÊ£Ê�ÀÊÔÊL>��ÃÊ�vÊ��V>�ÊLÖvviÀÊ�Ê�vÊ£ÊL>��Ê]Ê�i>ÜiÊ i�Ã�ãiÊv�i�`Ê>ÍÊÜ>�ÖiÊä°

Ô®Ê+À�LiÊÍ�iÊÃ�ãiÊ�vÊ��V>�LÖvviÀÊ�i��Àß°

Ï®Ê.iÍÊÍ�iÊ i�Ã�ãiÊv�i�`Ê>L�ÜiÊÍ�Ê�>�vÊÝ>ßÊÍ�À�Ö}�ÊÍ�iÊ�i��Àß]Êi°}°Ê>ÊV��v�}ÖÀ>Í���
Ý�Í�Ên LßÍiÃÊ�vÊ��V>�ÊLÖvviÀÊ�i��ÀßÊ�vÊÝ�`Í�ÊÏÔÊL�ÍÃÊÊÊrÊÔÊ +�Þi�Ã®ÊÃ��Ö�`Ê�>ÜiÊÍ�i
v�i�`ÊÃiÍÊÍ�ÊÏ°

{®Ê.iÍÊÍ�iÊ0Ý�+>}i��>L�iÊv�i�`°

x®Ê-i>`Ê�
 i��ÍÀ�ÊÀi}�ÃÍiÀÊL�ÍÊÔÔÊÊ�#Ê-� Êv�i�`®°

È®Ê�vÊÃiÍ]ÊÍ�i�ÊÃiÍÊÍ�iÊ�#Ê��`iÊv�i�`Ê�vÊÍ�iÊ�
 i��Àß�#ÊÀi}�ÃÍiÀ°

��� 0SGEPFYJJIV�)\EQTPI�'SRJMKYVEXMSR

��}ÖÀiÊÈ°£Ê�ÃÊ>�ÊiÞ>�«�iÊ��V>�LÖvviÀÊV��v�}ÖÀ>Í���°Ê0��ÃÊ�ÃÊ>�ÊnÊ 
ßÍiÊLÖvviÀÊ��ÊÍÝ�
L>��ÃÊV��ÃÍÀÖVÍi`Ê�vÊ£ Þ£ÈÊ�i��ÀßÊ`iÜ�ViÃÊ°Ê!�ÍiÊ���ßÊÏÔÊL�ÍÃÊ�vÊ��V>�LÖvviÀÊÝ�`Í�Ê�Ã
«À�Ü�`i`°Ê�
 i��>Ã!Ï\ä®Ê>ÀiÊÖÃi`Ê>ÃÊLßÍiÊi�>L�iÃ°Ê�
 i��>Ã!x\{®Ê>�`
�
 i�>Í>{n\ÏÔ®Ê>ÀiÊÖ�ÖÃi`°
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LBMemData(15:0)

LBMemOeN0

LBMemCasN0

LBMemRasN0

LBMemAddr(11:0)

LBMemCasN1

LBMemWeN0
1Mx16

DRAM

LBMemData(31:16)

LBMemOeN0

LBMemCasN2

LBMemRasN0

LBMemAddr(11:0)

LBMemCasN3

LBMemWeN0
1Mx16

DRAM

LBMemData(15:0)

LBMemOeN1

LBMemCasN0

LBMemRasN1

LBMemAddr(11:0)

LBMemCasN1

LBMemWeN1
1Mx16

DRAM

LBMemData(31:16)

LBMemOeN1

LBMemCasN2

LBMemRasN1

LBMemAddr(11:0)

LBMemCasN3

LBMemWeN1
1Mx16

DRAM

Bank 0 Bank 1

��}ÖÀiÊÈ°£ n 
ßÍiÊ��V>�LÖvviÀÊÏÔÊL�ÍÊÝ�`i®

��� 7LEVIH�0SGEPFYJJIV

0�iÊ.�>Ài`Ê�À>�iLÖvviÀÊ«À�Í�V��Ê��ÊÍ�iÊ���!0ÊÏää.9Ê�>ÃÊLii�ÊiÞÍi�`i`Ê��ÊÍ�i
���!0Êxää09Ê>�`Ê 9ÊÍ�Ê>���ÝÊÍ�iÊ��V>�LÖvviÀÊÍ�ÊLiÊÃ�>Ài`ÊÝ�Í�Ê>��Í�iÀÊ`iÜ�Vi°
8�i�ÊÍ��ÃÊ�ÃÊi�>L�i`Ê]ÊÍ�iÊ���!0Ê 9Êi�Í�iÀÊ`À�ÜiÃÊ�ÀÊÍÀ��ÃÍ>ÍiÃÊ>��Ê��V>�LÖvviÀÊ�``ÀiÃÃ]
>Í>Ê>�`ÊV��ÍÀ��Ê���iÃÊ`i«i�`��}Ê��ÊÝ�iÍ�iÀÊ�ÀÊ��ÍÊ�ÍÊÊ�ÃÊV��ÍÀ�����}ÊÍ�iÊ�i��Àß°Ê.ii
.iVÍ���ÊÇ°ÏÊv�ÀÊ��ÀiÊ��v�À�>Í���°
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Framebuffer
Size (MBytes)

VRAM
Data Bus
Width

Data
Width to
LUT-DAC

Max supported
Resolutions

Number of
Random Port
Banks

Serial Port
Interleaved
Banks

Timing
Generator

Ô 
ßÍi È{ ÏÔÉÈ{ nääÞÈääÞÔ{
£äÔ{ÞÇÈnÞ£È
£ÈääÞ£ÔääÞn
nääÞÈääÞ£ÈÊ

£äÔ{ÞÇÈnÞnÊ


£ ÔÉ£ ��ÍiÀ�>�

{ 
ßÍi È{ È{É£Ôn £äÔ{ÞÇÈnÞÔ{
£ÈääÞ£ÔääÞ£È
nääÞÈääÞÔ{Ê

£äÔ{ÞÇÈnÞ£ÈÊ

£ÈääÞ£ÔääÞnÊ

Ôä{nÞÔä{nÞn

Ô ÔÉ£ ��ÍiÀ�>�

n 
ßÍi È{ È{É£Ôn £ÈääÞ£ÔääÞÔ{
£äÔ{ÞÇÈnÞÔ{Ê

£ÈääÞ£ÔääÞ£ÈÊ

£ÈääÞ£ÔääÞnÊ

Ôä{nÞÔä{nÞnÊ

Ôä{nÞÔä{nÞ£È

{ {ÉÔ ��ÍiÀ�>�ÊÉ
�ÞÍiÀ�>�

£È 
ßÍi È{ £Ôn £ÈääÞ£ÔääÞÔ{Ê

£ÈääÞ£ÔääÞ£ÈÊ

£ÈääÞ£ÔääÞnÊ

Ôä{nÞÔä{nÞnÊ

Ôä{nÞÔä{nÞ£ÈÊ


n ÔÞÔ ��ÍiÀ�>�ÊÉ
�ÞÍiÀ�>�

0>L�iÊÇ°£ �À>�iLÖvviÀÊ���v�}ÖÀ>Í���Ã

!�ÍiÃ\

£° ��ÀÊÀiÃ��ÖÍ���ÃÊÃ��Ý�ÊÝ�Í�ÊÔ{ÊL�ÍÊ«�Þi�Ã]ÊÍ�iÊ«�Þi�ÃÊ>ÀiÊ��ÊÏÔÊL�ÍÊL�Ö�`>À�iÃ°

Ô° 
Ê��`�V>ÍiÃÊÃÖ««�ÀÍÊv�ÀÊ`�ÖL�iÊLÖvviÀ��}Ê>ÍÊÍ��ÃÊÀiÃ��ÖÍ���°
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0�iÊ«�Þi�Ê�À`iÀ��}Ê��ÊÍ�iÊ«>V�i`Ê��`iÃÊ�ÃÊÃ��Ý�ÊLi��Ý°
Packing Framebuffer Data Word

äÊ�ÊÇ nÊ�Ê£x £ÈÊ�ÊÔÏ Ô{Ê�ÊÏ£

32 bit +�Þi�Ê£

16 bit +�Þi�Ê£ +�Þi�ÊÔ

8 bit +�Þi�Ê£ +�Þi�ÊÔ +�Þi�ÊÏ +�Þi�Ê{

0>L�iÊÇ°Ô �À>�iLÖvviÀÊ+�Þi�Ê+>V���}

��� 4'-�6IKMSR���ERH�6IKMSR���%HHVIWW�1ET

0�iÊ���!0Ê 9Ê+��ÊÀi}���ÃÊÔÊ>�`Ê{Ê>ÀiÊÍ�iÊÍÝ�Ê>«iÀÍÖÀiÃÊ��Í�ÊÊÍ�iÊLß«>ÃÃÊ��ÍiÀv>ViÊÍ�
Í�iÊ�À>�iLÖvviÀÊ�i��Àß°Ê0�iÊ>��Ö�ÍÊ�vÊ�i��ÀßÊÜ�Ã�L�iÊvÀ��ÊÍ�iÊ��ÃÍÊ�ÃÊV��v�}ÖÀi`Ê>Í
ÀiÃiÍÊLßÊÍ�iÊ�À>�iLÖvviÀÊ`>Í>Ê«��Ã°Ê��Ã�ÊÀi}���Ê{ÊV>�ÊLiÊ`�Ã>L�i`Ê>ÍÊÀiÃiÍÊÍ��i°Ê�vÊÀi}���Ê{
�ÃÊi�>L�i`ÊÍ�iÊÜ�Ã�L�iÊÃ�ãiÊ�ÃÊÍ�iÊÃ>�iÊ>ÃÊv�ÀÊÀi}���ÊÔ°

-iviÀÊÍ�Ê-iÃiÍÊ���ÍÀ��Ê.iVÍ���Ê£Ô®Êv�ÀÊ��ÀiÊ��v�À�>Í���Ê��ÊÍ�iÊ�«iÀ>Í���Ê>ÍÊÀiÃiÍ°

�ÊÏÔÊL�ÍÊ�>À`Ý>ÀiÊ8À�ÍiÊ >Ã�ÊÀi}�ÃÍiÀÊ�ÃÊ«À�Ü�`i`ÊÍ�ÊV��`�Í���Ê>��ÊLß«>ÃÃÊÝÀ�ÍiÊ>VViÃÃiÃ
Í�ÊÍ�iÊ�À>�iLÖvviÀ°Ê.iiÊ.iVÍ���ÊÏ°Ï°ÈÊv�ÀÊ��ÀiÊ`iÍ>��Ã°

Reset Code Visible Memory Address Range

ä £Ê 
ßÍi 0000.0000h - 000F.FFFFh

£ ÔÊ 
ßÍiÃ 0000.0000h - 001F.FFFFh

Ô {Ê 
ßÍiÃ 0000.0000h - 003F.FFFFh

Ï nÊ 
ßÍiÃ 0000.0000h - 007F.FFFFh

{ £ÈÊ 
ßÍiÃ 0000.0000h - 00FF.FFFFh

x ÏÔÊ 
ßÍiÃ 0000.0000h - 01FF.FFFFh

È -iÃiÀÜi`

Ç äÊ 
ßÍiÃ 
ß«>ÃÃÊ�Ã>L�i`

0>L�iÊÇ°Ï �À>�iLÖvviÀÊ7�Ã�L�iÊ
ß«>ÃÃÊ i��Àß

.��iÊÊ�20���ÃÊ�>ÜiÊ>Ê`�Ã«�>ßÊv�À�>ÍÊÝ�iÀiLßÊ>Ê£ÈÊL�ÍÊ`�Ã«�>ßÊ�ÃÊÃV>��i`Ê�ÖÍÊ�vÊi�Í�iÀ
Í�iÊ��ÝÊ£ÈÊL�ÍÃÊ�vÊiÜiÀßÊÏÔÊL�ÍÊ�À>�iLÖvviÀÊÝ�À`Ê]Ê�ÀÊÍ�iÊ��}�Ê£ÈÊL�ÍÃÊ�vÊiÜiÀß
�À>�iLÖvviÀÊÝ�À`°Ê0�iÃiÊ>ÀiÊÀiviÀÀi`ÊÍ�Ê>ÃÊ
ÖvviÀÊ�Ê>�`Ê
ÖvviÀÊ
ÊÀiÃ«iVÍ�Üi�ß°ÊÊ0�i
�À>«��VÃÊ��ÀiÊÃÖ««�ÀÍÃÊÍ��ÃÊÍß«iÊ�vÊÖ�«>V�i`Ê�À>�iLÖvviÀ°Ê��ÝiÜiÀÊÏÔÊL�ÍÊLß«>ÃÃ
>VViÃÃiÃÊ��ÊÍ��ÃÊ��`iÊÝ�Ö�`Ê��À�>��ßÊ>VViÃÃÊ£Ê«�Þi�ÊvÀ��Êi>V�ÊLÖvviÀ°Ê�Ê£ÈÊL�ÍÊ«>V�i`
>VViÃÃÊ��`iÊ�>ÃÊLii�Ê«À�Ü�`i`ÊÝ��V�Ê>���ÝÃÊ>ÊÏÔÊL�ÍÊLß«>ÃÃÊ>VViÃÃÊÍ�Ê>VViÃÃÊÔÊV��ÃiVÖÍ�Üi
«�Þi�ÃÊ��Êi�Í�iÀÊ
ÖvviÀÊ�Ê�vÊ
ÖvviÀÊ
Ê°Ê0��ÃÊ��`iÊ�ÃÊV��ÍÀ���i`ÊLßÊ«À�}À>����}ÊÍ�i
�«iÀÍÖÀiÊ���ÍÀ��ÊÀi}�ÃÍiÀÃ°Ê.iiÊÃiVÍ���ÃÊÏ°£°££Ê>�`ÊÏ°£°£Ô°

�Þ>�«�iÃÊ�vÊ`�vviÀi�ÍÊ+>V�i`ÊÝÀ�ÍiÊ��`iÃÊ>ÀiÊ}�Üi�ÊLi��Ý\
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Word
Address

PCI  Data Word

äÊ�ÊÇ nÊ�Ê£x £ÈÊ�ÊÔÏ Ô{Ê�ÊÏ£

ä +�Þi�Ê£ +�Þi�ÊÔ

Word
Address

Framebuffer Data Word

Buffer A                                     Buffer B

äÊ�ÊÇ nÊ�Ê£x £ÈÊ�ÊÔÏ Ô{Ê�ÊÏ£

ä +�Þi�Ê£ Ö�V�>�}i`

£ +�Þi�ÊÔ Ö�V�>�}i`

0>L�iÊÇ°{ +>V�i`Ê8À�ÍiÊÍ�Ê
ÖvviÀÊ�

Word
Address

PCI  Data Word

äÊ�ÊÇ nÊ�Ê£x £ÈÊ�ÊÔÏ Ô{Ê�ÊÏ£

ä +�Þi�Ê£ +�Þi�ÊÔ

Word
Address

Framebuffer Data Word

Buffer A                                     Buffer B

äÊ�ÊÇ nÊ�Ê£x £ÈÊ�ÊÔÏ Ô{Ê�ÊÏ£

ä Ö�V�>�}i` +�Þi�Ê£

£ Ö�V�>�}i` +�Þi�ÊÔ

0>L�iÊÇ°x +>V�i`Ê8À�ÍiÊÍ�Ê
ÖvviÀÊ


Word
Address

PCI  Data Word

äÊ�ÊÇ nÊ�Ê£x £ÈÊ�ÊÔÏ Ô{Ê�ÊÏ£

ä +�Þi�Ê£ +�Þi�ÊÔ

Word
Address

Framebuffer Data Word

Buffer A                                     Buffer B

äÊ�ÊÇ nÊ�Ê£x £ÈÊ�ÊÔÏ Ô{Ê�ÊÏ£

ä +�Þi�Ê£ +�Þi�Ê£

£ +�Þi�ÊÔ +�Þi�ÊÔ

0>L�iÊÇ°È +>V�i`Ê8À�ÍiÊÍ�Ê
ÖvviÀÊ�Ê>�`Ê
ÖvviÀÊ
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��� 7LEVIH�*VEQIFYJJIV�7LEVIH�1IQSV]�-RXIVJEGI�

0�iÊ���!0Êxää09Ê>�`Ê 9ÊiÞ«>�`ÃÊÍ�iÊvÖ�VÍ���>��ÍßÊ�vÊÍ�iÊ.�>Ài`Ê�À>�iLÖvviÀ
��ÍiÀv>ViÊ��Ê���!0ÊÏää.9ÊÍ�Ê>���ÝÊi�Í�iÀÊÍ�iÊ�À>�iLÖvviÀÊ�ÀÊÍ�iÊ��V>�LÖvviÀÊ�ÀÊL�Í�
LÖvviÀÃÊÍ�ÊLiÊÃ�>Ài`ÊÝ�Í�Ê>��Í�iÀÊ`iÜ�Vi°Ê0�iÊÃi�iVÍ���Ê�vÊÝ��V�ÊLÖvviÀÊ�vÊ>�ß®Ê�ÃÊÃ�>Ài`
�ÃÊ`iÍiÀ���i`Ê>ÍÊÀiÃiÍÊÍ��iÊLßÊV��v�}ÖÀ>Í���ÊÀiÃ�ÃÍ�ÀÃÊ��ÊÍ�iÊ�
 i�>Í>ÊLÖÃÊÊ0�i
���!0ÊÏää.9ÊÖÃiÃÊÍ�iÊ.�
 �`iÊv�i�`Ê�vÊÍ�iÊ�
 �`i.i�ÊÀi}�ÃÍiÀÊÍ�Ê`iÍiÀ���iÊÍ�i
V��v�}ÖÀ>Í���°Ê0�iÊ���!0Ê 9ÊÖÃiÃÊÍ�iÊ.�
 �`iÊv�i�`Ê>�`]Ê��Ê>``�Í���]ÊÍ�iÊ09
���>�Vi`Ê.�>Ài`Ê i��ÀßÊv�i�`Ê>�`ÊÍ�iÊ.�
 �`i.Ý>«Êv�i�`Ê�vÊÍ�iÊ�
09 i��Í�
Ài}�ÃÍiÀÊÍ�Ê`iÍiÀ���iÊÍ�iÊV��v�}ÖÀ>Í���Ê>ÃÊÃ«iV�v�i`Ê��Ê0>L�iÊÇ°Ç°

0�iÊ.�
 �`i.Ý>«Êv�i�`Ê>�`ÊÍ�iÊ09Ê���>�Vi`Ê.�>Ài`Ê i��ÀßÊv�i�`ÃÊ>ÀiÊ���ßÊ>VÍ�Ü>Íi`
�vÊÍ�iÊ09���>�Vi`Ê«��Ê�ÃÊ«Ö��i`Ê��}�°Ê0��ÃÊ�ÃÊÍ�Ê>���ÝÊL>V�Ý>À`ÃÊV��«>Í�L���ÍßÊÝ�Í�ÊÍ�i
���!0ÊÏää.9°

0�iÊ09Ê���>�Vi`Ê.�>Ài`Ê i��ÀßÊv�i�`Ê>���ÝÃÊÍ�iÊ��V>�LÖvviÀÊÍ�ÊLiÊÃ�>Ài`ÊÝ�Í�Ê>��Í�iÀ
`iÜ�ViÊ�ÀÊL�Í�Ê��V>�LÖvviÀÊ>�`Ê�À>�iLÖvviÀÊÍ�ÊLiÊÃ�>Ài`ÊÝ�Í�Ê>��Í�iÀÊ`iÜ�Vi°

�vÊÍÝ�Ê���!0Ê 9Ê`iÜ�ViÃÊ>ÀiÊÍ�ÊLiÊÖÃi`Ê��Ê>ÊÃ�>Ài`Ê�À>�iLÖvviÀÊV��v�}ÖÀ>Í���]ÊL�Í�
Ý���Ê��>`ÊÍ�iÊV��v�}ÖÀ>Í���ÊÀiÃ�ÃÍ�ÀÃÊÊ�
-iÃiÍÊ££Ê>�`Ê£ÔÊ��Í�ÊÍ�iÊ�
 �`iÃi�ÊÀi}�ÃÍiÀ°Ê0�i
.�
 �`i.Ý>«Êv�i�`Ê�ÃÊÖÃi`ÊÍ�Êv�ÀViÊ��iÊ`iÜ�ViÊÍ�ÊLiÊ+À��>ÀßÊV��ÍÀ���iÀÊ>�`ÊÍ�iÊ�Í�iÀÊÍ�
LiÊÃiV��`>ÀßÊV��ÍÀ���iÀÊ>ÃÊv����ÝÃ\�

0�iÊ.�
 �`iÊ�ÃÊÃiÍÊÍ�ÊÔÊÖÃ��}ÊÍ�iÊ���v�}ÖÀ>Í���ÊÀiÃ�ÃÍ�ÀÃ°

0�iÊ���!0 9ÊÍ�ÊLiÊ«À��>ÀßÊV��ÍÀ���iÀÊ�>ÃÊÍ�iÊ09���>�Vi`Ê«��Ê«Ö��i`Ê��}�°Ê0��Ã
i�>L�iÃÊÍ�iÊ.�
 �`i.Ý>«Êv�i�`ÊÍ�ÊLiÊÃiÍÊÍ�À�Ö}�Ê�
-iÃiÍÊL�ÍÊÔ£°

0�iÊ`iÜ�ViÊÍ�ÊLiÊÃiV��`>ÀßÊV��ÍÀ���iÀÊ�>ÃÊÍ�iÊ09���>�Vi`Ê«��Ê}À�Ö�`i`°Ê0��ÃÊ`iÜ�Vi
Ý���Ê��ÍÊ��>`ÊÍ�iÊ.�
 �`i.Ý>«Êv�i�`°

.�
.Ý>« 09���>�Vi`
.�>Ài`Ê i��Àß

.�
Ê �`i

�ÍÃ

�À>�iLÖvviÀ
���v�}ÖÀ>Í���

��V>�LÖvviÀ
���v�}ÖÀ>Í���

9 ä ä !�ÍÊ.�>Ài` !�ÍÊ.�>Ài`
ä ä £ +À��>ÀßÊ���ÍÀ���iÀ !�ÍÊ.�>Ài`
ä ä Ô .iV��`>ÀßÊ���ÍÀ���iÀ !�ÍÊ.�>Ài`
9 ä Ï .iV��`>ÀßÊ���ÍÀ���iÀ .iV��`>ÀßÊ���ÍÀ���iÀ
9 £ ä !�ÍÊ.�>Ài` !�ÍÊ.�>Ài`
ä £ £ !�ÍÊ.�>Ài` +À��>ÀßÊ���ÍÀ���iÀ
ä £ Ô !�ÍÊ.�>Ài` .iV��`>ÀßÊ���ÍÀ���iÀ
9 £ Ï +À��>ÀßÊ���ÍÀ���iÀ +À��>ÀßÊ���ÍÀ���iÀ
£ ä £ .iV��`>ÀßÊ���ÍÀ���iÀ !�ÍÊ.�>Ài`
£ ä Ô +À��>ÀßÊ���ÍÀ���iÀ !�ÍÊ.�>Ài`
£ £ £ !�ÍÊ.�>Ài` .iV��`>ÀßÊ���ÍÀ���iÀ
£ £ Ô !�ÍÊ.�>Ài` +À��>ÀßÊ���ÍÀ���iÀ

0>L�iÊÇ°Ç .�>Ài`Ê i��ÀßÊ���v�}ÖÀ>Í���

0�iÊ.�
Ê��ÍiÀv>ViÊV��Ã�ÃÍÃÊ�vÊÍ�ÀiiÊÃ�}�>�Ã]Ê�
-iµ]Ê�
��Í]Ê>�`Ê�
.i�#�!°Ê�
-iµÊ>�`
�
��ÍÊ>ÀiÊÖÃi`ÊÍ�Ê>ÀL�ÍÀ>ÍiÊv�ÀÊÍ�iÊ�i��ÀßÊLÖÃ°Ê�
.i�#�!Ê�ÃÊÖÃi`ÊLßÊÍ�iÊ.�
ÊÃ�>ÜiÊÍ�
��`�V>ÍiÊÝ�i�Ê�ÍÊ�ÃÊV��ÍÀ�����}ÊÍ�iÊLÖÃ°Ê0��ÃÊV>�ÊLiÊÖÃi`ÊÍ�Êi�>L�iÊLÖvviÀÃÊ��ÊÍ�iÊ�i��Àß
V��ÍÀ��Ê���iÃÊ�vÊÍ�ißÊ>ÀiÊÖÃi`°
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!�ÍiÊ�ÊÊ8�i�Ê���!0Ê 9Ê�ÃÊ��Êi��>�Vi`Ê��`i]ÊÍ�iÊ�
.i�#�!Ê«��Ê�ÃÊÀi�ÖÃi`ÊÍ�
}i�iÀ>ÍiÊ.#�Ô°

�Ê«À��>ÀßÊV��ÍÀ���iÀÊ�ÃÊÀiÃ«��Ã�L�iÊv�ÀÊ i��ÀßÊÀivÀiÃ�]Ê7-� ÊÍÀ>�ÃviÀÊVßV�iÃÊÝ�i�Ê�ÍÊ�Ã
Í�iÊ�À>�iLÖvviÀÊLi��}ÊÃ�>Ài`®Ê>�`Ê>ÀL�ÍÀ>Í���Ê�vÊ�i��ÀßÊ>VViÃÃÊÀiµÖiÃÍÃÊvÀ��ÊÍ�i
ÃiV��`>ÀßÊV��ÍÀ���iÀ°

�ÊÃiV��`>ÀßÊV��ÍÀ���iÀÊÀiµÖiÃÍÃÊÍ�iÊ�i��ÀßÊLÖÃÊÝ�i�iÜiÀÊ�ÍÊÀiµÖ�ÀiÃÊ>Ê�i��ÀßÊ>VViÃÃ°Ê�Í
Ý���ÊLiÊ}À>�Íi`ÊÍ�iÊLÖÃÊ>vÍiÀÊ>�Ê>ÀL�ÍÀ>ÀßÊ>��Ö�ÍÊ�vÊÍ��i°Ê�ÍÊ�ii«ÃÊÍ�iÊLÖÃÊÖ�Í��Ê�ÍÃÊ}À>�ÍÊ�Ã
Ài��Üi`ÊÝ�i�Ê�ÍÊ�ÖÃÍÊÜ>V>ÍiÊÍ�iÊLÖÃÊÝ�Í���Ê>Ê`iv��i`Ê«iÀ��`Ê�vÊÍ��i°

0�iÊÃ�>Ài`Ê�À>�iLÖvviÀÊV��ÍÀ��Ê«��ÃÊV�>�}iÊvÖ�VÍ���Ê`i«i�`i�ÍÊ��ÊÝ�iÍ�iÀÊ���!0Ê�ÃÊ>
«À��>ÀßÊ�ÀÊÃiV��`>ÀßÊV��ÍÀ���iÀ°

Name Width Source Description

�
-iµ! £ � -iµÖiÃÍÊvÀ��Ê�ÞÍiÀ�>�ÊÃiV��`>ÀßÊV��ÍÀ���iÀ

�
��Í! £ # 
ÖÃÊ�À>�ÍÊÍ�Ê�ÞÍiÀ�>�ÊÃiV��`>ÀßÊV��ÍÀ���iÀ

0>L�iÊÇ°n +À��>ÀßÊ���ÍÀ���iÀÊ.�}�>�Ã

Name Width Source Description

�
-iµ £ # -iµÖiÃÍÊÍ�Ê�ÞÍiÀ�>�Ê+À��>ÀßÊ���ÍÀ���iÀ

�
��Í £ � 
ÖÃÊ�À>�ÍÊvÀ��Ê�ÞÍiÀ�>�Ê+À��>ÀßÊ���ÍÀ���iÀ

�
.i�#�! £ # 
ÖÃÊV��ÍÀ��Ê�ÖÍ«ÖÍÊi�>L�iÊÃ�}�>�°Ê8�i�Ê09���>�Vi`ÊrÊä®

0>L�iÊÇ°� .iV��`>ÀßÊ���ÍÀ���iÀÊ.�}�>�Ã

FGBreqN

FBGntN

t inactive

t off

FBSelOEN

��}ÖÀiÊÇ°£ .�>Ài`Ê�À>�iLÖvviÀÊ���ÍÀ��Ê.�}�>�Ã

Ç°Ï°£ ���!0Ê 9Ê>ÃÊ+À��>ÀßÊ���ÍÀ���iÀ

�
-iµ!Ê�ÃÊ��ÍiÀ�>��ßÊÀiÃß�V�À���Ãi`ÊÍ�Ê ���°

�
��Í!Ê�ÃÊ>ÃÃiÀÍi`Ê>�ÊÖ�Ã«iV�v�i`Ê>��Ö�ÍÊ�vÊÍ��iÊ>vÍiÀÊ�
-iµ!Ê�ÃÊ>ÃÃiÀÍi`°Ê0�i
�À>�iLÖvviÀÊ�``ÀiÃÃ]Ê>Í>Ê>�`Ê���ÍÀ��Ê���iÃÊ>ÀiÊÍÀ��ÃÍ>Íi`ÊLßÊÍ�iÊ���!0Ê 9°Ê0�i
���ÍÀ��Ê���iÃÊ>ÀiÊ�i�`Ê��}�ÊLßÊiÞÍiÀ�>�Ê«Ö���Ö«ÊÀiÃ�ÃÍ�ÀÃ°Ê0�iÊÃiV��`>ÀßÊV��ÍÀ���iÀÊ�ÃÊ��Ý
vÀiiÊÍ�Ê`À�ÜiÊÍ�iÊ�À>�iLÖvviÀÊ���iÃÊ>�`Ê>VViÃÃÊÍ�iÊ�i��Àß°
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�
��Í!ÊÀi�>��ÃÊ>ÃÃiÀÍi`ÊÖ�Í��ÊÍ�iÊ���!0Ê 9ÊÀiµÖ�ÀiÃÊ>Ê�À>�iLÖvviÀÊ>VViÃÃ]Ê�ÀÊ>
ÀivÀiÃ�Ê�ÀÊÍÀ>�ÃviÀÊVßV�i°

8�i�Ê�
��Í!Ê�ÃÊÀi��Üi`]ÊÍ�iÊÃiV��`>ÀßÊV��ÍÀ���iÀÊ�ÖÃÍÊÀi���µÖ�Ã�ÊÍ�iÊ>``ÀiÃÃ]Ê`>Í>
>�`ÊV��ÍÀ��ÊLÖÃÊ��Ê>Ê}À>VivÖ�Ê�>��iÀÊ�Ê�°i°Ê->Ã!]Ê�>Ã!]Ê8�!Ê>�`Ê#�!Ê�ÖÃÍÊ>��ÊLi
`À�Üi�Ê��}�ÊLiv�ÀiÊLi��}ÊÍÀ��ÃÍ>Íi`°Ê.�Ê�ÖÃÍÊLiÊ`À�Üi�Ê��ÝÊLiv�ÀiÊÍÀ��ÃÍ>Íi°

0�iÊÃiV��`>ÀßÊV��ÍÀ���iÀÊ�ÖÃÍÊÀi���µÖ�Ã�ÊÍ�iÊLÖÃÊ>�`Ê�i}>ÍiÊ�
-iµ!ÊÝ�Í���Êxää�ÃÊ�v
�
��Í!ÊLi��}Ê�i}>Íi`°

#�ViÊ�
-iµ!Ê�>ÃÊLii�Ê�i}>Íi`]Ê�ÍÊ�ÖÃÍÊÀi�>��Ê��>VÍ�ÜiÊv�ÀÊ>ÍÊ�i>ÃÍÊÔÊÃßÃÍi�ÊV��V�Ã°Ê�°i°
{ä�ÃÊ>ÍÊxäÊ �ã°

�
-iµ!ÊV>�ÊLiÊ�i}>Íi`ÊÝ���iÊ�
��Í!Ê�ÃÊÃÍ���Ê>ÃÃiÀÍi`°Ê��ÊÍ��ÃÊV>Ãi]Ê�
-iµ!ÊV>���ÍÊLi
Ài�>ÃÃiÀÍi`ÊÖ�Í��Ê>ÍÊ�i>ÃÍÊÔÊ ���ÃÊ>vÍiÀÊ�
��Í!Ê�>ÃÊLii�Ê�i}>Íi`°

��Ê�À`iÀÊÍ�Ê>���ÝÊÃ��iÊV��ÍÀ��Ê�vÊÍ�iÊ>ÀL�ÍÀ>Í���ÊLiÍÝii�Ê«À��>ÀßÊ>�`ÊÃiV��`>Àß
V��ÍÀ���iÀ]ÊÍÝ�Ê«À�}À>��>L�iÊÍ��i�ÖÍÊv�i�`ÃÊ>ÀiÊ«À�Ü�`i`°Ê��ÊÍ�iÊ�À>�iLÖvviÀÊ09Ê.�>Ài`
 i��ÀßÊ���ÍÀ��ÊÀi}�ÃÍiÀ°Ê0�iÊ+À��>ÀßÊ0��i�ÖÍÊv�i�`Ê`iÍiÀ���iÃÊÍ�iÊ�Ö�LiÀÊ�vÊV��V�Ã
Í�iÊ«À��>ÀßÊV��ÍÀ���iÀÊÝ���Ê�ii«ÊÍ�iÊLÖÃÊ>�`Ê�}��ÀiÊÀiµÖiÃÍÃÊvÀ��ÊÍ�iÊÃiV��`>Àß
V��ÍÀ���iÀ°

0�iÊ.iV��`>ÀßÊÍ��i�ÖÍÊV��ÍÀ���iÀÊ`iÍiÀ���iÃÊÍ�iÊ�Ö�LiÀÊ�vÊV��V�ÃÊÍ�iÊÃiV��`>Àß
V��ÍÀ���iÀÊÝ���ÊLiÊ}À>�Íi`ÊÍ�ÊLÖÃÊLiv�ÀiÊ�ÍÊÝ���ÊLiÊv�ÀVi`ÊÍ�ÊL>V�Ê�vv°Ê0��ÃÊÍ��i�ÖÍÊV�Ö�ÍÊ�Ã
�}��Ài`Ê�vÊÍ�iÊ+À��>ÀßÊ���ÍÀ���iÀÊ�ii`ÃÊÍ�Ê«iÀv�À�Êi�Í�iÀÊ>ÊÀivÀiÃ�ÊVßV�i]Ê7-� Ê0À>�ÃviÀ
�ßV�iÊ�ÀÊ>Ê
ß«>ÃÃÊ�i��ÀßÊ>VViÃÃ°Ê��ÊÍ�iÃiÊV>ÃiÃ]ÊÍ�iÊ.iV��`>ÀßÊ���ÍÀ���iÀÊ�ÃÊ`i}À>�Íi`
Í�iÊLÖÃÊ���i`�>Íi�ß°

0�iÊ�«Í��>�ÊÃiÍÍ��}Êv�ÀÊÍ�iÊv�i�`ÃÊÝ���ÊLiÊÃßÃÍi�Ê«iÀv�À�>�ViÊ`i«i�`i�Í°Ê.����>ÀÊ�Ö�LiÀÃ
v�ÀÊi>V�Êv�i�`ÊÝ���Ê}�ÜiÊ>««À�Þ°ÊiµÖ>�Ê>VViÃÃÊÍ�ÊÍ�iÊLÖÃÊÍ�ÊL�Í�ÊV��ÍÀ���iÀ]ÊÝ�Í�ÊÍ�i
+À��>ÀßÊV��ÍÀ���iÀÊ�>Ü��}ÊÃ��}�Í�ßÊ��ÀiÊL>�`Ý�`Í�ÊLiV>ÖÃiÊ�vÊ«À��À�ÍßÊ>VViÃÃÊv�ÀÊÀivÀiÃ�
>�`ÊÍÀ>�ÃviÀÃ°

Ç°Ï°Ô ���!0Ê 9Ê>ÃÊ.iV��`>ÀßÊ���ÍÀ���iÀ

�À>�iLÖvviÀÊ-ivÀiÃ�Ê>�`Ê7-� ÊÍÀ>�ÃviÀÊVßV�iÃÊLßÊÍ�iÊ���!0Ê 9Ê>ÀiÊÍÖÀ�i`Ê�vvÊÝ�i�
�ÍÊ�ÃÊ>ÊÃiV��`>ÀßÊ�À>�iLÖvviÀÊV��ÍÀ���iÀ°

0�iÊ���!0Ê 9Ê>ÃÃiÀÍÃÊ�
-iµ!ÊÝ�i�iÜiÀÊ�ÃÊÀiµÖ�ÀiÃÊ>Ê�À>�iLÖvviÀÊ>VViÃÃ°

�
��Í!Ê�ÃÊ��ÍiÀ�>��ßÊÀiÃß�V�À���Ãi`ÊÍ�Ê ���°

8�i�Ê�
��Í!Ê�ÃÊ>ÃÃiÀÍi`Ê>�`ÊÍ�iÊ09���>�Vi`Ê«��Ê�ÃÊ«Ö��i`Ê��Ý]ÊÍ�iÊ���!0Ê 9
`À�ÜiÃÊ�
Ãi�#�!ÊÍ�Êi�>L�iÊ>�ßÊiÞÍiÀ�>�ÊLÖvviÀÃÊÖÃi`ÊÍ�Ê`À�ÜiÊÍ�iÊV��ÍÀ��ÊÃ�}�>�Ã]Ê>�`
Í�i�Ê`À�ÜiÃÊÍ�iÊ�À>�iLÖvviÀÊ>``ÀiÃÃ]Ê`>Í>Ê>�`ÊV��ÍÀ��Ê���iÃÊÍ�Ê«iÀv�À�ÊÍ�iÊ�i��Àß
>VViÃÃ°

8�i�Ê�
��Í!Ê�ÃÊ�i}>Íi`]Ê0�iÊ���!0Ê 9Êv���Ã�iÃÊ>�ßÊ�ÖÍÃÍ>�`��}Ê�i��ÀßÊVßV�iÃ]
`À�ÜiÃÊÍ�iÊV��ÍÀ��Ê���iÃÊ��>VÍ�Üi]Ê�i}>ÍiÃÊ�
Ãi�#�!Ê>�`ÊÍ�i�ÊÍÀ��ÃÍ>ÍiÃÊÍ�iÊ�``ÀiÃÃ]Ê>Í>
>�`Ê���ÍÀ��Ê���iÃ]Ê>�`ÊÍ�i�ÊÀi�i>ÃiÃÊ�
-iµ!°Ê�
-iµ!Ê�ÃÊ}Ö>À>�Íii`ÊÍ�ÊLiÊÀi�i>Ãi`
Ý�Í���Êxää�ÃÊ�vÊ�
��Í!ÊLi��}Ê�i}>Íi`°
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0�iÊ���!0Ê 9ÊÊÝ���Ê��ÍÊÀi>ÃÃiÀÍÊ�
-iµ!ÊÝ�Í���Ê{ÊÃßÃÍi�ÊV��V�ÊVßV�iÃ°Ê�°i°Ênä�ÃÊJ
xä��ã°

���!0Ê 9ÊÝ���Ê>�Ã�ÊÍÀ��ÃÍ>ÍiÊÍ�iÊ�``ÀiÃÃ]Ê>Í>Ê>�`Ê���ÍÀ��Ê���iÃÊ>�`ÊÀi��ÜiÊ�
-iµ!
Ý���iÊ�
��Í!Ê�ÃÊÃÍ���Ê>ÃÃiÀÍi`Ê�vÊ��Ê�i��ÀßÊ>VViÃÃiÃÊ>ÀiÊÀiµÖ�Ài`°Ê��ÊÍ�iÊ�>Ãi]Ê�ÍÊÝ>�ÍÃÊv�À
�
��Í!ÊÍ�ÊLiÊÀi��Üi`ÊLiv�ÀiÊ�
-iµ!Ê�ÃÊÀi>ÃÃiÀÍi`°

Ç°Ï°Ï .�>Ài`Ê�À>�iLÖvviÀÊ���ÍÀ��Ê>ÍÊ-iÃiÍ

8���iÊÍ�iÊ���!0Ê 9Ê�ÃÊ��ÊÀiÃiÍ]ÊL�Í�Ê�
-iµ!Ê>�`Ê�
��Í!Ê>ÀiÊÍÀ��ÃÍ>Íi`°

Ç°Ï°{ .�>Ài`Ê�À>�iLÖvviÀÊ>�`Ê7-� Ê.�

0�iÊ.ÏÊÃ�>Ài`Ê�À>�iLÖvviÀÊ��ÍiÀv>ViÊ«À�Í�V��Ê`�iÃÊ��ÍÊ��V�Ö`iÊÍ�iÊ7-� Ê.�ÊÃ�}�>�°
0�iÊ���!0Êxää09Ê>�`Ê 9Ê�>ÜiÊ`�vviÀi�ÍÊ«iÀv�À�>�ViÊÍ�ÊÍ�iÊ���!0ÊÏää.9Ê��ÊÍ�>Í
.�Ê�ÃÊ>ÊÃ�>Ài`ÊÃ�}�>�°Ê0�iÊ.�Ê���iÃÊ>ÀiÊ`À�Üi�Ê��ÝÊ>�`ÊÍ�i�ÊÍÀ��ÃÍ>Íi`ÊÝ�i�ÊV��ÍÀ��Ê�v
Í�iÊLÖÃÊ�ÃÊÀi���µÖ�Ã�i`ÊLßÊÍ�iÊ���!0Ê 9Ê>ÃÊi�Í�iÀÊ>Ê«À��>ÀßÊ�ÀÊ>ÊÃiV��`>ÀßÊV��ÍÀ���iÀ°

��� *VEQIFYJJIV�8MQMRK

0�iÀiÊ>ÀiÊÏÊ«>À>�iÍiÀÃÊÝ��V�ÊV>�ÊLiÊÜ>À�i`ÊÍ�Ê>vviVÍÊÍ�iÊ�À>�iLÖvviÀÊ��ÍiÀv>ViÊÍ����}Ã°
0�iÃiÊ>ÀiÊÍ�iÊ-�.�+-����-��]Ê-�.���.���ÝÊ>�`Ê��.���ÝÊv�i�`ÃÊ�vÊÍ�i
�À>�iLÖvviÀÊ�i��ÀßÊV��ÍÀ��ÊÀi}�ÃÍiÀ°

-�.�+-����-��Ê>���ÝÃÊÍ�iÊ-�.Ê«ÀiV�>À}iÊÍ��iÊÍ�ÊLiÊÜ>À�i`ÊLiÍÝii�ÊÔÊ>�`ÊxÊ ���Ã°

-�.���.���ÝÊ>���ÝÃÊÍ�iÊÍ��iÊvÀ��Ê-�.Ê>ÃÃiÀÍ���ÊÍ�Ê��.Ê>ÃÃiÀÍ���ÊÍ�ÊLiÊÜ>À�i`ÊvÀ��ÊÔ
Í�ÊxÊ ���Ã°

��.���ÝÊ>���ÝÃÊÍ�iÊ��.Ê��ÝÊÍ��iÊÍ�ÊLiÊÜ>À�i`ÊvÀ��Ê£ÊÍ�Ê{ÊÊ ���Ã°

0>L�iÊ�°£ÏÊ��ÊÍ�iÊ��iVÍÀ�V>�Ê>Í>ÊÃiVÍ���ÊÃ��ÝÃÊ��ÝÊÍ�iÊ�i��ÀßÊÍ����}ÃÊ>ÀiÊ>vviVÍi`ÊLß
Ü>Àß��}ÊÍ�iÃiÊ«>À>�iÍiÀÃ°

��� :6%1�6IUYMVIQIRXW

0�iÊ���!0Ê 9ÊÊÀiµÖ�ÀiÃÊ7-� ÊÍ�>ÍÊÃÖ««�ÀÍÊ��.�Liv�Ài�-�.ÊÀivÀiÃ�°Ê�ÍÊV>�Ê�>�iÊÖÃi
�vÊ7-� ÊL��V�Êv���Ê��`iÃ°Ê
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�vÊÍ�iÊ��ÍiÀ�>�ÊÍ����}Ê}i�iÀ>Í�ÀÊ�ÃÊLi��}ÊÖÃi`ÊÍ�Ê}i�iÀ>ÍiÊÍ�iÊ`�Ã«�>ß]ÊÍ�iÊ7-� Ê�ÖÃÍ
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��� )\XIVREP�8MQMRK�+IRIVEXSV
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Í�iÊ���!0Ê 9ÊV��ÍÀ��ÃÊÍ�iÊ7-� ÊÀ>�`��Ê«�ÀÍÊ>�`ÊÍ�iÊ0����}Ê�i�iÀ>Í�ÀÊV��ÍÀ��Ã
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�
���ÍÀ��
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£

ä

0À>�ÃviÀÊ
-�ÝÊ�``ÀiÃÃ

0À>�ÃviÀÊ
���°Ê�``ÀiÃÃ

��}ÖÀiÊÇ°Ô �ÞÍiÀ�>�Ê0����}Ê�i�iÀ>Í�ÀÊ��ÍiÀv>Vi

��ÊiÞÍiÀ�>�ÊV��ÍÀ���iÀÊÀiµÖiÃÍÃÊ>Ê7-� ÊÍÀ>�ÃviÀÊVßV�iÊLßÊ>ÃÃiÀÍ��}Ê�ÞÍ0Þ-iµÊ>�`ÊÃiÍÍ��}
�ÞÍ0Þ.«��ÍÊÍ�Ê��`�V>ÍiÊÝ�iÍ�iÀÊ>ÊÃ«��ÍÊÍÀ>�ÃviÀÊ�ÀÊvÖ��ÊÍÀ>�ÃviÀÊ�ÃÊÀiµÖ�Ài`°Ê0��ÃÊ�Ã
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Ã��Ö�`Ê`À�ÜiÊÍ�iÊÍÀ>�ÃviÀÊÀ�ÝÊ>``ÀiÃÃÊ��Í�ÊÍ�iÊLÖÃ°Ê8�i�Ê�ÞÍ0Þ��`Ê�ÃÊÃiÍÊÍ�ÊÏÊ]ÊÍ�i
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ExtTxReq

ExtTxSplit

TxcompleteIdle Row Addr Col Addr Idle
ExtTxCmd

FBAddr ( from GLiNT)
Z

Z Z

FBAddr  
(from external address gen)

��}ÖÀiÊÇ°Ï 0À>�ÃviÀÊ-iµÖiÃÍÊ+À�Í�V��

0�iÊ�ÞÍ°Ê0����}Êv�i�`Ê�vÊÍ�iÊ�
Û #�Û.����0ÊÀi}�ÃÍiÀÊ`iÍiÀ���iÃÊÝ�iÍ�iÀÊÍ�i
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�ÞÍ°Ê0����}
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Pin Name Internal VTG

function

Direction External VTG

function

Direction

,.�É09-iµ ,.� � �ÞÍ0Þ-iµ �

�
�>��É.«��Í ���«
�>�� # �ÞÍ0Þ.«��Í �
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`�vviÀi�ÍÊ��ÍiÀ�i>Ü��}ÊÃV�i�iÃÊ��ÊÖ>���>ÃÊ��`i°
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0Ý�ÊÝ>ßÊ��ÍiÀ�i>Üi`ÊÊ.ÏÊ���«>Í�L�iÊ��`iÊÖÃiÃÊ�``ÀiÃÃÊL�ÍÃÊÔÏÊ>�`ÊÏÊÍ�Ê`iV�`iÊ8�É#�
ÏÊ]Ô]£Ê>�`ÊäÊ°Ê�``ÀiÃÃÊL�ÍÃÊÔ{Ê>�`ÊÔÔÊ>ÀiÊÖÃi`ÊÍ�Ê`iV�`iÊ�
 i�->Ã!Ï®]ÊÔ®]Ê£®Ê>�`
ä®°

!�ÍiÊÍ�>ÍÊ>�Í��Ö}�ÊÍ�iÊ�>Þ��Ö�Ê>``ÀiÃÃÊÀ>�}iÊv�ÀÊÍ�iÊ�À>�iLÖvviÀÊ�ÃÊÏÔÊ LßÍiÃ]ÊÍ�i
�À>«��VÃÊV�ÀiÊV>�Ê���ßÊ}i�iÀ>ÍiÊ«�Þi�Ê>``ÀiÃÃiÃÊÖ«ÊÍ�Ê£ÈÊ «�Þi�Ã°Ê��ÊÏÔL««Ê>�`Ê£ÈÊL««
��`iÃÊÍ��ÃÊ�ÃÊÃÖvv�V�i�ÍÊÍ�Ê>``ÀiÃÃÊÍ�iÊÝ���iÊ�À>�iLÖvviÀÊÀ>�}i°Ê��ÊnL««Ê��`i]Ê���ßÊÍ�i
��ÝiÀÊ£È LßÍiÃÊ�vÊ�À>�iLÖvviÀÊV>�ÊLiÊ>``ÀiÃÃi`ÊvÀ��ÊÍ�iÊ}À>«��VÃÊV�Ài°

$GGUHVV�%LWV

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

��ZD\�LQWHUOHDYHG ; ; ; 5
;

5RZ�$GGUHVV &ROXPQ�$GGUHVV &DV����

��ZD\�LQWHUOHDYHG 5� 5� (� 5RZ�$GGUHVV &ROXPQ�$GGUHVV (� &DV����

��ZD\�LQWHUOHDYHG 5� 5� 5RZ�$GGUHVV &ROXPQ�$GGUHVV (� (� &DV����

�ZD\�LQWHUOHDYHG�6� ; 5� 5� (� 5RZ�$GGUHVV &ROXPQ�$GGUHVV &DV����

��ZD\�LQWHUOHDYHG�6� 5� (� 5� 5RZ�$GGUHVV &ROXPQ�$GGUHVV (� &DV����

0>L�iÊÇ°££ �À>�iLÖvviÀÊ�``ÀiÃÃ��}Ê��ÊÖ>����.Ê �`i°
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�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ��

�� +0-28�1<�6IKMWXIV�7IX
Register Type  Offset Section Description

(IZMGI�-HIRXMJMGEXMSR
���7i�`�À�` - ää� Ô°£°£ 7i�`�ÀÊ�`i�Í�v�V>Í���Ê�Ö�LiÀ

���iÜ�Vi� - äÔ� Ô°£°Ô iÜ�ViÊ�`i�Í�v�V>Í���Ê�Ö�LiÀ

���-iÜ�Ã���� - än� Ô°£°Ï -iÜ�Ã���Ê�`i�Í�v�V>Í���Ê�Ö�LiÀ

�����>ÃÃ��`i - ä�� Ô°£°{ ��>ÃÃÊV�`iÊÀi}�ÃÍiÀ

����i>`iÀ0ß«i - ä�� Ô°£°x �i>`iÀÊÍß«i

(IZMGI�'SRXVSP�7XEXYW

�������>�` -É8 ä{� Ô°Ô°£ +��ÊV���>�`ÊÀi}�ÃÍiÀ

���.Í>ÍÖÃ äÈ� Ô°Ï°£ +��ÊÃÍ>ÍÖÃÊÀi}�ÃÍiÀ

1MWGIPPERISYW�*YRGXMSRW
���
�ÃÍ - ä�� Ô°{°£ 
�.0

����>Í0��iÀ -É8 ä� Ô°{°Ô �>Íi�VßÊÍ��iÀÊÜ>�Öi

����>V�i���i - ä�� Ô°{°Ï �>V�iÊ���iÊÃ�ãi

��� >Þ�>Í - Ï�� Ô°{°{  >Þ��Ö�Ê�>Íi�VßÊ«iÀ��`

��� ���À>�Í - Ï�� Ô°{°x  ����Ö�Ê}À>�ÍÊ«iÀ��`

�����Í+�� - Ï� Ô°{°È ��ÍiÀÀÖ«ÍÊ«��ÊLi��}ÊÖÃi`

�����Í���i -É8 Ï�� Ô°{°Ç ��ÍiÀÀÖ«ÍÊ���iÊÀ�ÖÍ��}Ê��v�À�>Í���

&EWI�%HHVIWWIW

���
>Ãi�``Àä -É8 £ä� Ô°x°£ ���ÍÀ��ÊÃ«>ViÊ�vvÃiÍ

���
>Ãi�``À£ -É8 £{� Ô°x°Ô �«iÀÍÖÀiÊäÊ��V>�LÖvviÀÊ�vvÃiÍ

���
>Ãi�``ÀÔ -É8 £n� Ô°x°Ï �«iÀÍÖÀiÊäÊ�À>�iLÖvviÀÊ�vvÃiÍ

���
>Ãi�``ÀÏ -É8 £�� Ô°x°{ �«iÀÍÖÀiÊ£Ê��V>�LÖvviÀÊ�vvÃiÍ

���
>Ãi�``À{ -É8 Ôä� Ô°x°x �«iÀÍÖÀiÊ£Ê�À>�iLÖvviÀÊ�vvÃiÍ

���-���``À -É8 Ïä� Ô°x°È �Þ«>�Ã���Ê-# Ê�vvÃiÍ

0>L�iÊn°£ ���!0Ê 9Ê���v�}ÖÀ>Í���Ê-i}���Ê-i}�ÃÍiÀÃ
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�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

Register Type  Offset Section Description
'SRXVSP�7XEXYW�6IKMWXIVW
-iÃiÍ.Í>ÍÖÃ -É8 ääää� Ï°£°£ -iÃiÍÊÃÍ>ÍÖÃÊ>�`ÊÃ�vÍÝ>ÀiÊÀiÃiÍ
��Í��>L�i -É8 äään� Ï°£°Ô ��ÍiÀÀÖ«ÍÊi�>L�i
��Í��>}Ã -É8 ää£ä� Ï°£°Ï ��ÍiÀÀÖ«ÍÊv�>}Ã
�����#.«>Vi - ää£n� Ï°£°{ ��«ÖÍÊ���#ÊÃ«>Vi
#ÖÍ���#8�À`Ã - ääÔä� Ï°£°x !Ö�LiÀÊ�vÊÝ�À`ÃÊ��ÊÍ�iÊ�ÖÍ«ÖÍÊ���#
 ��``ÀiÃÃ -É8 ääÔn� Ï°£°È  �ÊÃÍ>ÀÍÊ>``ÀiÃÃ
 ���Ö�Í -É8 ääÏä� Ï°£°Ç  �ÊÝ�À`ÊV�Ö�Í
�ÀÀ�À��>}Ã -É8 ääÏn� Ï°£°n �ÀÀ�ÀÊv�>}Ã
7����Í� -É8 ää{ä� Ï°£°� 7�`i�ÊV��V�ÊV��ÍÀ��
0iÃÍ-i}�ÃÍiÀ -É8 ää{n� Ï°£°£ä 0iÃÍÊÀi}�ÃÍiÀÊ�>}��ÃÍ�V®
�«iÀÍÖÀiä -É8 ääxä� Ï°£°££ �«iÀÍÖÀiÊäÊV��ÍÀ��
�«iÀÍÖÀi£ -É8 ääxn� Ï°£°£Ô �«iÀÍÖÀiÊ£ÊV��ÍÀ��
 ����ÍÀ�� -É8 ääÈä� Ï°£°£Ï  �ÊV��ÍÀ��
���#�Ã -É8 ääÈn� Ï°£°£{ ���#Ê�ÃV���iVÍ

0SGEPFYJJIV�6IKMWXIVW
�
 i��Àß�Í� -É8 £äää� Ï°Ô°£ ��V>�LÖvviÀÊ�i��ÀßÊV��ÍÀ��ÊÀi}�ÃÍiÀ
�
 i��Àß�# -É8 £ään� Ï°Ô°Ô ��V>�LÖvviÀÊ�#Ê�i��ÀßÊV��ÍÀ��

*VEQIFYJJIV�6IKMWXIVW
�
 i��Àß�Í� -É8 £nää� Ï°Ï°£ �À>�iLÖvviÀÊ�i��ÀßÊV��ÍÀ��ÊÀi}�ÃÍiÀ
�
 �`i.i� -É8 £nän� Ï°Ï°Ô �À>�iLÖvviÀÊ��`iÊÃi�iVÍ
�
��8À >Ã� - £n£ä� Ï°Ï°Ï �À>�iLÖvviÀÊ��ÊÝÀ�ÍiÊ�>Ã�Ê�>}��ÃÍ�V®
�
������À��ÝiÀ - £n£n� Ï°Ï°{ �À>�iLÖvviÀÊ��ÊV���ÀÊ��ÝiÀÊ�>}��ÃÍ�V®
�
09 i��Í� -É8 £nÔä� Ï°Ï°x �À>�iLÖvviÀÊ09Ê.�>Ài`Ê i��ÀßÊ���ÍÀ��
�
8À >Ã� -É8 £nÏä� Ï°Ï°È �À>�iLÖvviÀÊ
ß«>ÃÃÊ8À�ÍiÊ�>Ã�
�
������À2««iÀ -É8 £nÏn� Ï°Ï°Ç �À>�iLÖvviÀÊ��ÊV���ÀÊÖ««iÀÊÊ�>}��ÃÍ�V®

-RXIVREP�:MHIS�6IKMWXIVW
70������Í -É8 Ïäää� {°Ô°£ ��À�ã��Í>�Ê7���ÊV�Ö�ÍÊ����Í
70��.ß�V.Í>ÀÍ -É8 Ïään� {°Ô°Ô ��À�ã��Í>�ÊÃß�VÊ«Ö�ÃiÊÃÍ>ÀÍ
70��.ß�V��` -É8 Ïä£ä� {°Ô°Ï ��À�ã��Í>�ÊÃß�VÊ«Ö�ÃiÊi�`
70��
�>����` -É8 Ïä£n� {°Ô°{ ��À�ã��Í>�ÊL�>����}Ê«iÀ��`Êi�`
70�7����Í -É8 ÏäÔä� {°Ô°x 7iÀÍ�V>�Ê���iÊV�Ö�ÍÊ����Í
70�7.ß�V.Í>ÀÍ -É8 ÏäÔn� {°Ô°È 7iÀÍ�V>�ÊÃß�VÊ«Ö�ÃiÊÃÍ>ÀÍ
70�7.ß�V��` -É8 ÏäÏä� {°Ô°Ç 7iÀÍ�V>�ÊÃß�VÊ«Ö�ÃiÊi�`
70�7
�>����` -É8 ÏäÏn� {°Ô°n 7iÀÍ�V>�ÊL�>����}Ê«iÀ��`Êi�`
70���>Íi.Í>ÀÍ -É8 Ïä{ä� {°Ô°� ��À�ã��Í>�Ê}>ÍiÊ«Ö�ÃiÊÃÍ>ÀÍ
70���>Íi��` -É8 Ïä{n� {°Ô°£ä ��À�ã��Í>�Ê}>ÍiÊ«Ö�ÃiÊi�`
70�7�>Íi.Í>ÀÍ -É8 Ïäxä� {°Ô°££ 7iÀÍ�V>�Ê}>ÍiÊ«Ö�ÃiÊÃÍ>ÀÍ
70�7�>Íi��` -É8 Ïäxn� {°Ô°£Ô 7iÀÍ�V>�Ê}>ÍiÊ«Ö�ÃiÊi�`
70�+��>À�Íß -É8 ÏäÈä� {°Ô°£Ï #ÖÍ«ÖÍÊÃ�}�>�Ê«��>À�ÍßÊV��ÍÀ��
70��À>�i-�Ý�``À -É8 ÏäÈn� {°Ô°£{ �À>�iÊÀ�ÝÊ>``ÀiÃÃ
70�7���i!Ö�LiÀ - ÏäÇä� {°Ô°£x 7iÀÍ�V>�Ê���iÊ�Ö�LiÀ
70�.iÀ�>���� -É8 ÏäÇn� {°Ô°£È .iÀ�>�ÊV��V�ÊV��ÍÀ��
70� �`i�Í� -É8 Ïänä� {°Ô°£Ç  �`iÊ���ÍÀ��

0>L�iÊn°Ô ���!0Ê 9Ê-i}���ÊäÊ-i}�ÃÍiÀÃ



+0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ ��iVÍÀ�V>�Ê>Í>

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ��

�� )PIGXVMGEP�(EXE

��� %FWSPYXI�1MRMQYQ�1E\MQYQ�6EXMRKW
�Ö�VÍ���Ê0i�«iÀ>ÍÖÀi £Ôxc�

.Í�À>}iÊ0i�«iÀ>ÍÖÀi �Èxc�ÊÍ�Ê£xäc�

 ����Ö�Ê#«iÀ>Í��}Ê0i�«iÀ>ÍÖÀi äc�

�Ê.Ö««�ßÊ7��Í>}i Ï°n7

�É#Ê+��Ê7��Í>}iÊÝ�Í�ÊÀiÃ«iVÍÊÍ�Ê�! �ä°x7ÊÍ�Êx°x7

 0>L�iÊ�°£ �LÃ��ÖÍiÊ ����Ö�É >Þ��Ö�Ê->Í��}Ã

��� ('�7TIGMJMGEXMSRW
Symbol Parameter Min Max Unit

7 .Ö««�ßÊ7��Í>}i Ï°ä Ï°È 7

�+�! +��Ê��`ÖVÍ>�Vi £n°{ ��

��� +�ÝiÀÊ.Ö««�ßÊ�ÖÀÀi�Í £äää ��

0>L�iÊ�°Ô �Ê.«iV�v�V>Í���Ã

Symbol Parameter Min Max Unit

7+�� ��«ÖÍÊ��ÝÊ7��Í>}i ä°n 7

7+�� ��«ÖÍÊ��}�Ê7��Í>}i Ô°ä 7

7+#� #ÖÍ«ÖÍÊ��ÝÊ7��Í>}i ä°x 7

7+#� #ÖÍ«ÖÍÊ��}�Ê7��Í>}i Ô°{ 7

�+�� ��«ÖÍÊ��ÝÊ�ÖÀÀi�Í �Ôx Ö�

�+�� ��«ÖÍÊ��}�Ê�ÖÀÀi�Í Ôx Ö�

�+�! ��«ÖÍÊ�>«>V�Í>�Vi £ä «�

���� +��Ê���V�Ê��«ÖÍÊ�>«>V�Í>�Vi £ä «�

��.�� +��Ê�`Ãi�Ê��«ÖÍÊ�>«>V�Í>�Vi £ä «�

0>L�iÊ�°Ï +��Ê.�}�>�Ê�Ê.«iV�v�V>Í���Ã



��iVÍÀ�V>�Ê>Í> +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

Symbol Parameter Min Max Unit

7�� ��«ÖÍÊ��ÝÊ7��Í>}i ä°n 7

7�� ��«ÖÍÊ��}�Ê7��Í>}i Ô°ä 7

7#� #ÖÍ«ÖÍÊ��ÝÊ7��Í>}i ä°x 7

7#� #ÖÍ«ÖÍÊ��}�Ê7��Í>}i Ô°{ 7

�#�£Ô #ÖÍ«ÖÍÊ��ÝÊ�ÖÀÀi�Í £Ô ��

�#�£Ô #ÖÍ«ÖÍÊ��}�Ê�ÖÀÀi�Í �n ��

�#�n #ÖÍ«ÖÍÊ��ÝÊ�ÖÀÀi�Í n ��

�#�n #ÖÍ«ÖÍÊ��}�Ê�ÖÀÀi�Í �È ��

��� ��«ÖÍÊ��ÝÊ�ÖÀÀi�Í £ Ö�

��� ��«ÖÍÊ��}�Ê�ÖÀÀi�Í £ Ö�

���+ +Ö��`�Ý�Ê��«ÖÍÊ��}�Ê�ÖÀÀi�Í Ôxä Ö�

���+2 +Ö��Ö«Ê��«ÖÍÊ��ÝÊ�ÖÀÀi�Í Ôxä Ö�

��! ��«ÖÍÊ�>«>V�Í>�Vi £ä «�

 0>L�iÊ�°{ !��Ê+��Ê.�}�>�Ê�Ê.«iV�v�V>Í���Ã

��� %'�7TIGMJMGEXMSRW
Pin Name Capacitive

Load

+���QÏ£\äR]Ê+���
�!QÏ\äR]Ê+��+>À]Ê+���À>�i!]Ê+���-`ß!]Ê+��0-`ß!]

+��.Í�«!]Ê+���`Ãi�]Ê+��iÜÃi�!]Ê+��-iµ!]Ê+����Í!]

+����Í�!]Ê�
 i��``ÀQ££\äR]Ê�
->Ã!Q£\äR]Ê�
�>Ã!Qx\äR]

�
 i�#i!Q£\äR]Ê�
 i�8i!]Ê�
 i�>Í>Q{Ç\äR]ÊÊ�
 i��``ÀQn\äR]

�
 i�->ÃQÏ\äR]Ê�
 i��>ÃQÇ\äR]Ê�
 i�#i!QÏ\äR]Ê�
 i�8i!QÏ\äR]

�
 i�.�Q£\äR]Ê�
 i�>Í>QÈÏ\äR]Ê����]Ê.���Q£\äR]Ê.#�QÏ\äR°

xä«�

���«.ß�V]Ê>V8À!]Ê>V-`!]ÊÊ�.ß�VÉ�ÞÍ0Þ��`QäR]Ê7.ß�VÉ�ÞÍ0Þ��`Q£R]

�
�>��É�ÞÍ0Þ.«��Í]Ê�
��Í]Ê�
-iµ]Ê�
.i�#�]Ê7����Í�Q£\äR]Ê-����!°

Ôä«�

 0>L�iÊ�°x 0iÃÍÊ��>`ÃÊ��ÀÊ��Ê0����}
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�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ��

�°Ï°£ ���V�Ê0����}

0��}�

0��Ý

0�ßV

��}ÖÀiÊ�°£ ���V�Ê8>Üiv�À�Ê0����}

Symbol Parameter Min Max Units Notes

0+�ßV +�����Ê�ßV�iÊ0��i Ïä � �Ã

0+��}� +�����Ê��}�Ê0��i n �Ã

07��Ý +�����Ê��ÝÊ0��i n �Ã

0 �ßV  ���Ê�ßV�iÊ0��i Ôä {ä �Ã

0 ��}�  ���Ê��}�Ê0��i n �Ã

0 ��Ý  ���Ê��ÝÊ0��i n �Ã

07�ßV 7���Ê�ßV�iÊ0��i £Ô �Ã

07��}� 7���Ê��}�Ê0��i x �Ã

07��Ý 7���Ê��ÝÊ0��i x �Ã

 0>L�iÊ�°È ���V�Ê8>Üiv�À�Ê0����}
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�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

�°Ï°Ô ��«ÖÍÊÉÊ#ÖÍ«ÖÍÊ0����}

0�0.Ö

+�����

��«ÖÍ

��}ÖÀiÊ�°Ô +�����Ê-iviÀi�Vi`Ê��«ÖÍÊ0����}

Parameter TSu Min TH Min Units Notes

+���Ï£\ä®]Ê+���
�!Ï\ä®]Ê+��+>À]

+���À>�i!]Ê+���-`ß!]Ê+��0-`ß!]Ê+��.Í�«!]

+���`Ãi�]Ê+��iÜÃi�!

Ç ä �Ã

+����Í! £ä ä �Ã

+��-ÃÍ! Ç ä �Ã £

0>L�iÊ�°Ç +�����Ê-iviÀi�Vi`Ê��«ÖÍÊ0����}

Notes:

£ÊÊ+��-ÃÍ!Ê�ÃÊÀiÃß�V�À���Ãi`Ê��ÍiÀ�>��ß°Ê0�iÊÍ����}ÃÊ}�Üi�]ÊÝ�i�Ê�iÍ]Êi�ÃÖÀiÊÍ�>ÍÊÍ�iÊÀiÃiÍÊ�ÃÊ`iÍiVÍi`Ê��
Í�iÊVÖÀÀi�ÍÊVßV�i°
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�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ��

0#�

+�����

.�}�>�

07>� 0#vv

��}ÖÀiÊ�°Ï +�����Ê-iviÀi�Vi`Ê#ÖÍ«ÖÍÊ0����}

TVal TOn TOff

Parameter Min Max Min Max Min Max Units Notes

+���Ï£\ä®]
+���
�!Ï\ä®]Ê+��+>À]

+���À>�i!]Ê+���-`ß!]
+��0-`ß!]Ê+��.Í�«!]

+���`Ãi�]Ê+��iÜÃi�!

Ô ££ Ô ££ Ô ££ �Ã

+��-iµ! Ô £Ô �Ã

+����Í�! Ô ££ �Ã £

0>L�iÊ�°nÊ +�����Ê-iviÀi�Vi`Ê#ÖÍ«ÖÍÊ0����}

Notes:

£° 0����}ÃÊ}�Üi�Ê>ÀiÊv�ÀÊv>����}Êi`}iÃÊ�vÊÍ�iÊ�«i�Ê`À>��ÊÃ�}�>�°Ê-�ÃiÊÍ��iÃÊ>ÀiÊ`i«i�`i�ÍÊ��ÊÍ�iÊiÞÍiÀ�>�Ê«Ö���
Ö«ÊÀiÃ�ÃÍ�À°
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0�0.Ö

 ���

��«ÖÍ

��}ÖÀiÊ�°{  ���Ê-iviÀi�Vi`Ê��«ÖÍÊ0����}

Parameter TSu Min TH Min Units Notes

�
-iµ! � � �Ã £

�
��Í! � � �Ã Ô

,.�É�ÞÍ0Þ-iµ � � �Ã Ï

�
�>��É�ÞÍ0Þ.«��Í � � �Ã Ï

�ÞÍ��Í! x Ô �Ã {

0>L�iÊ�°�  ���Ê-iviÀi�Vi`Ê��«ÖÍÊ0����}

Notes:

£° 0��ÃÊÃ�}�>�Ê�ÃÊ>�Ê��«ÖÍÊÝ�i�Ê���!0Ê 9Ê�ÃÊ>Ê.�>Ài`Ê�À>�iLÖvviÀÊ+À��>ÀßÊ���ÍÀ���iÀ°Ê�ÍÊ�ÃÊÀiÃß�V�À���Ãi`
��ÍiÀ�>��ß°

Ô° 0��ÃÊÃ�}�>�Ê�ÃÊ>�Ê��«ÖÍÊÝ�i�Ê���!0Ê 9Ê�ÃÊ>Ê.�>Ài`Ê�À>�iLÖvviÀÊ.iV��`>ÀßÊ���ÍÀ���iÀ°Ê�ÍÊ�Ã
ÀiÃß�V�À���Ãi`Ê��ÍiÀ�>��ß°

Ï° 0�iÃiÊÃ�}�>�ÃÊ>ÀiÊ��«ÖÍÃÊÝ�i�Ê���!0Ê 9Ê�>ÃÊ>�ÊiÞÍiÀ�>�ÊÜ�`i�ÊÍ����}ÊV��ÍÀ���iÀ°Ê0�iÃiÊ>Ài
ÀiÃß�V�À���Ãi`Ê��ÍiÀ�>��ß°

{° �ÞÍ��Í!Ê�ÃÊÀiÃß�V�À���Ãi`Ê��ÍiÀ�>��ß°Ê0�iÊÍ����}ÃÊ}�Üi�Êi�ÃÖÀiÊÍ�>ÍÊÍ�iÊ��ÍiÀÀÖ«ÍÊ�ÃÊ`iÍiVÍi`Ê��ÊÍ�iÊVÖÀÀi�Í
VßV�i°
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0#�

 ���

.�}�>�

07>� 0#vv

��}ÖÀiÊ�°x  ���Ê-iviÀi�Vi`Ê#ÖÍ«ÖÍÊ0����}

TVal TOn TOff

Parameter Min Max Min Max Min Max Units Notes

�
 i��``À££\ä® x £n � � � � �Ã

�
 i�->Ã!£\ä® x £x �Ã

�
 i��>Ã!x\ä® x £Ô �Ã

�
 i�#i!£\ä® x £x �Ã

�
 i�8i!£\ä® x £x �Ã

�
 i�>Í>ÈÏ\ä® x Ôä Ç Ôä Ç Ôä �Ã

�
 i��``Àn\ä® x ÔÏ x Ôx x £x �Ã

�
 i�->Ã!Ï\ä® x £Ô x £È x £È �Ã

�
 i��>Ã!Ç\ä® x £Ô x £È x £È �Ã

�
 i�#i!Ï\ä® x £Ô x £È x £È �Ã

�
 i�8i!Ï\ä® x £Ô x £È x £È �Ã

�
 i�.�£\ä® x £Ô x £È x £È �Ã

�
 i�>Í>ÈÏ\ä® x £x Ç £n Ç £n �Ã

�
-iµ Ç Ôx �Ã

�
��Í Ç Ôx �Ã

�
.i�#�! È Ôä �Ã

�.ß�VÉ�ÞÍ0Þ��`£ Ç Ô{ �Ã

7.ß�VÉ�ÞÍ0Þ��`ä Ç Ô{ �Ã

>V8À! x £Ç �Ã

>V-`! x £Ç �Ã

-����! x £Ç �Ã

0>L�iÊ�°£ä  ���Ê-iviÀi�Vi`Ê#ÖÍ«ÖÍÊ0����}
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0�0.Ö

7���

��«ÖÍ

��}ÖÀiÊ�°È 7���Ê-iviÀi�Vi`Ê��«ÖÍÊ0����}

Parameter TSu Min TH Min Units Notes

,.�É�ÞÍ0Þ-iµ Ï ÊÏ �Ã £

0>L�iÊ�°££ 7���Ê-iviÀi�Vi`Ê��«ÖÍÊ0����}

Notes:

£° ,.�É�ÞÍ0Þ-iµÊ�ÃÊ���ßÊÍ��i`Ê>}>��ÃÍÊ7���ÊÝ�i�ÊÍ�iÊ���!0Ê 9Ê�ÃÊÃiÍÊÍ�ÊÖÃiÊÍ�iÊ��ÍiÀ�>�ÊÍ����}
}i�iÀ>Í�À°
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0#�

7���

.�}�>�

07>� 0#vv

��}ÖÀiÊ�°Ç 7���Ê-iviÀi�Vi`Ê#ÖÍ«ÖÍÊ0����}

TVal TOn TOff

Parameter Min Max Min Max Min Max Units Notes

.���£\ä® {°x £x �Ã

.#�Ï\ä® {°x £Ç �Ã

���� { £x �Ã

�
�>��É�ÞÍ0Þ.«��Í Ç Ô£ �Ã £

�.ß�VÉ�ÞÍ0Þ��`£ Ç Ô£ �Ã £

7.ß�VÉ�ÞÍ0Þ��`ä Ç Ô£ �Ã £

���«.ß�V Ç Ô£ �Ã

0>L�iÊ�°£Ô 7���Ê-iviÀi�Vi`Ê#ÖÍ«ÖÍÊ0����}

Notes:

£°Ê0�iÃiÊÃ�}�>�ÃÊ>ÀiÊ���ßÊÍ��i`Ê>}>��ÃÍÊ7���ÊÝ�i�ÊÍ�iÊ���!0Ê 9Ê�ÃÊÃiÍÊÍ�ÊÖÃiÊÍ�iÊ��ÍiÀ�>�ÊÍ����}
}i�iÀ>Í�À°
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FBMemDSF

FBMemOeN

DATA1DATA0WPBFBMemData63-0

FBMemweN

Col1Col0RowFBMemAddr8-0

FBMemCasN

FBMemRasN

MCLK

TcfhTfscTrfhTfsr

Toez

Toea

TlhTls

Taa

Tcac

Trac

TmhTms

TrwhTwsr

TcahTasc

Tar
Trah

Tasr

Tcsh

Tcp

Tpc

TcasTrcd

Trc
TrasTrp

��}ÖÀiÊ�°n �À>�iLÖvviÀÊ-i>`Ê0����}Ã

BlockFBMemDSF

FBMemOeN

DATA1DATA0WPBFBMemData63-0

FBMemWeN

Col1Col0RowFBMemAddr8-0

FBMemCasN

FBMemRasN

MCLK

TcfhTfscTfshTfsr

TlhTls

TmhTms

TrwhTwsr
Tdhr

TdhTds

Twp

Twcr

Twch

TcahTasc

Tar
Trah

Tasr

Tcsh

Tcp

Tpc
Tcas

Trcd

Trc
TrasTrp

��}ÖÀiÊ�°� �À>�iLÖvviÀÊ8À�ÍiÊ0����}
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splitFBMemDSF

FBMemOeN

FBMemData63-0

FBMemWeN

SAM startRowFBMemAddr8-0

FBMemCasN

FBMemRasN

MCLK

TrfhTfsr

TlhTls

Trwh Twsr

TcahTasc

Tar

Trah

Tasr

Tcsh

TcasTrcd

Trc
TrasTrp

��}ÖÀiÊ�°£ä �À>�iLÖvviÀÊ0À>�ÃviÀÊ�ßV�iÊ0����}

FBMemDSF

FBMemOeN

FBMemWeN

FBMemCasN

FBMemRasN

MCLK

TrfhTfsr

Trpc

TchrTcpn Tcsr

Trc

Tras

Trp

��}ÖÀiÊ�°££ �À>�iLÖvviÀÊ��.�
iv�Ài�-�.Ê-ivÀiÃ�Ê0����}Ã
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Symbol Parameter Nominal timing
in system clocks

Nominal timing at
50MHz

ÍV>Ã ��.Ê+Ö�ÃiÊ8�`Í� �� ÔäI��

ÍVÀ« ��.ÊÍ�Ê-�.Ê+ÀiV�>À}i �� ÔäI��

ÍVÃ� ��.Ê���`ÊÍ��i -�³�� ÔäI-�³��®

Í«V +>}i���`iÊVßV�iÊÍ��i ��Ê³Ê£ ÔäI��³£®

ÍV« ��.Ê+ÀiV�>À}iÊÍ��i £ Ôä

ÍÀ« -�.Ê+ÀiV�>À}iÊÍ��i -+ ÔäI-+

ÍÀV ->�`��ÊÀi>`ÊÉÝÀ�ÍiÊ�ßV�iÊÍ��i -�Ê³Ê-+³�� ÔäI-�³-+³��®

ÍÀ>Ã -�.Ê«Ö�ÃiÊ8�`Í� -�³�� ÔäI-�³��®

ÍÀV` -�.ÊÍ�Ê��.Ê`i�>ßÊÍ��i -�³�� ÔäI-�³��®

ÍÀ>� -�ÝÊ�``ÀiÃÃÊ���`ÊÍ��i £ Ôä

Í>À ���Ö��Ê>``ÀiÃÃÊ���`ÊÍ��i
ÀiviÀi�Vi`ÊÍ�Ê-�.®

-�³�� ÔäI-�³��®

Í>ÃV ���Ö��Ê�``ÀiÃÃÊÃiÍÖ«ÊÍ��i £ Ôä

ÍV>� ���Ö��Ê�``ÀiÃÃÊ���`ÊÍ��i �� ÔäI��

ÍÝV� 8À�ÍiÊ����>�`Ê���`ÊÍ��i £ Ôä

ÍÝVÀ 8À�ÍiÊ����>�`Ê���`ÊÍ��i
ÀiviÀi�Vi`ÊÍ�Ê-�.®

-�³�� ÔäI-�³��®

ÍÝ« 8À�ÍiÊ����>�`Ê«Ö�ÃiÊÝ�`Í� �� ÔäI��

Í`Ã >Í>ÊÃiÍÖ«ÊÍ��i £ Ôä

Í`� >Í>Ê���`ÊÍ��i �� ÔäI��

Í`�À >Í>Ê���`ÊÍ��iÊÊÍ�Ê-�.® -�³�� ÔäI-�³��®

ÍÀ«V -�.Ê«ÀiV�>À}iÊÍ�Ê��.Ê>VÍ�Üi £ Ôä

ÍVÃÀ ��.ÊÃiÍÖ«ÊÍ��iÊv�ÀÊ��.�Liv�Ài�-�.
ÀivÀiÃ�

£ Ôä

ÍV�À ��.Ê���`ÊÍ��iÊv�ÀÊ��.�Liv�Ài�-�.
ÀivÀiÃ�

-�³�� ÔäI-�³��®

Í>ÃÀ -�ÝÊ�``ÀiÃÃÊÃiÍÖ«ÊÍ��i £ Ôä

ÍÍ�Ã 0É#�ÊÃiÍÖ«ÊÍ��iÊÍ�Ê-�. £ Ôä

ÍÍ�� 0É#�Ê���`ÊÍ��iÊÍ�Ê-�. £ Ôä

ÍvÃV .�ÊÃiÍÖ«ÊÍ��iÊÀiviÀi�Vi`ÊÍ�Ê��. £ Ôä

ÍVv� .�Ê���`ÊÍ��iÊÍ�Ê��.® �� ÔäI��

ÍvÃÀ .�ÊÃiÍÖ«ÊÍ��iÊÀiviÀi�Vi`ÊÍ�Ê-�. £ Ôä

ÍÀv� .�Ê���`ÊÍ��iÊÀiviÀi�Vi`ÊÍ�Ê-�. £ Ôä

ÍÍ« 0É#�Ê+ÀiV�>À}iÊÍ��i £ Ôä

ÍÍÀ« 0É#�ÊÍ�Ê-�.Ê+ÀiV�>À}iÊÍ��i -+Ê³ÊÔ ÔäI-+³Ô®

0>L�iÊ�°£Ï �À>�iLÖvviÀÊ0����}
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0�iÊv����Ý��}ÊÍ>L�iÊ}�ÜiÃÊÍ�iÊ>VViÃÃÊÍ��iÃÊÀiµÖ�Ài`ÊÍ�ÊÀi>`ÊvÀ��Ê7-� Ê��Í�ÊÍ�iÊ���!0
 9°

�Ê��.Ê>VViÃÃÊÍ��iÊ�vÊ£x�ÃÊ�ÀÊLiÍÍiÀÊ�ÃÊÀiµÖ�Ài`Êv�ÀÊ>ÊÃßÃÍi�ÊV��V�Ê�vÊxä �ãÊÝ�Í�ÊÍ�i
��.���ÝÊ«>À>�iÍiÀÊÃiÍÊÍ�Ê£ÊV��V�°

Symbol Parameter Nominal timing

in system clocks

Nominal timing at

50MHz

ÍV«> �VViÃÃÊÍ��iÊvÀ��Ê��.Ê+ÀiV�>À}i ��Ê³Ê£ ÔäI��³£®Ê�x

ÍÀ>V �VViÃÃÊÍ��iÊvÀ��Ê-�. -�³�� ÔäI-�³��®Ê�x

ÍV>V �VViÃÃÊÍ��iÊvÀ��Ê��. �� ÔäI��Ê�x

Í�i> �VViÃÃÊÍ��iÊvÀ��Ê#� �� ÔäI��Ê�x

ÍV>> �VViÃÃÊÍ��iÊvÀ��Ê���Ö��
�``ÀiÃÃ

��Ê³Ê£ ÔäI��³£®Ê�x

0>L�iÊ�°£{ 7-� Ê�VViÃÃÊ0��iÊ-iµÖ�Ài�i�ÍÃ°

LBMemOeN

DATA1DATA0LBMemData63-0

LBMemWeN

Col1Col0RowLBMemAddr8-0

LBMemCasN

LBMemRasN

MCLK

Toez

Toea

Taa

Tcac

Trac

TcahTasc

Tar
Trah

Tasr

Tcsh

Tcp

Tpc

TcasTrcd

Trc
TrasTrp

��}ÖÀiÊ�°£Ô ��V>�LÖvviÀÊ-i>`Ê0����}ÃÊ�Ê�>ÃÍ�+>}iÊ �`i
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LBMemOeN

DATA1DATA0LBMemData63-0

LBMemWeN

Col1Col0RowLBMemAddr8-0

LBMemCasN

LBMemRasN

MCLK

Tdhr

TdhTds
Twp

Twcr

Twch

TcahTasc

Tar
Trah

Tasr

Tcsh

Tcp

Tpc
Tcas

Trcd

Trc
TrasTrp

��}ÖÀiÊ�°£Ï ��V>�LÖvviÀÊ8À�ÍiÊ0����}ÃÊ�Ê�>ÃÍ�+>}iÊ �`i

LBMemOeN

LBMemWeN

LBMemCasN

LBMemRasN

MCLK

Trpc

TchrTcpn Tcsr

Trc

Tras

Trp

��}ÖÀiÊ�°£{ ��V>�LÖvviÀÊ��.�
iv�Ài�-�.Ê-ivÀiÃ�Ê0����}Ã
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Symbol Parameter Nominal timing
in system clocks

Nominal timing at
50MHz

ÍV>Ã ��.Ê+Ö�ÃiÊ8�`Í� �� ÔäI��

ÍVÀ« ��.ÊÍ�Ê-�.Ê+ÀiV�>À}i �� ÔäI��

ÍVÃ� ��.Ê���`ÊÍ��i -�³�� ÔäI-�³��®

Í«V +>}i���`iÊVßV�iÊÍ��i ��Ê³Ê£ ÔäI��³£®

ÍV« ��.Ê«ÀiV�>À}iÊÍ��i £ Ôä

ÍÀ« -�.Ê«ÀiV�>À}iÊÍ��i -+ ÔäI-+

ÍÀV ->�`��ÊÀi>`Ê�ÀÊÝÀ�ÍiÊ�ßV�iÊÍ��i -�Ê³Ê-+³�� ÔäI-�³-+³��®

ÍÀ>Ã -�.Ê«Ö�ÃiÊ8�`Í� -�³�� ÔäI-�³��®

ÍÀV` -�.ÊÍ�Ê��.Ê`i�>ßÊÍ��i -�³�� ÔäI-�³��®

ÍÀ>� -�ÝÊ�``ÀiÃÃÊ���`ÊÍ��i £ Ôä

Í>À ���Ö��Ê>``ÀiÃÃÊ���`ÊÍ��i
ÀiviÀi�Vi`ÊÍ�Ê-�.®

-�³�� ÔäI-�³��®

Í>ÃV ���Ö��Ê�``ÀiÃÃÊÃiÍÖ«ÊÍ��i £ Ôä

ÍV>� ���Ö��Ê�``ÀiÃÃÊ���`ÊÍ��i �� ÔäI��

ÍÝV� 8À�ÍiÊ����>�`Ê���`ÊÍ��i £ Ôä

ÍÝVÀ 8À�ÍiÊ����>�`Ê���`ÊÍ��i
ÀiviÀi�Vi`ÊÍ�Ê-�.®

-�³�� ÔäI-�³��®

ÍÝ« 8À�ÍiÊ����>�`Ê«Ö�ÃiÊÝ�`Í� �� ÔäI��

Í`Ã >Í>ÊÃiÍÖ«ÊÍ��i £ Ôä

Í`� >Í>Ê���`ÊÍ��i �� ÔäI��

Í`�À >Í>Ê���`ÊÍ��i
ÀiviÀi�Vi`ÊÍ�Ê-�.®

-�³�� ÔäI-�³��®

ÍÀ«V -�.Ê«ÀiV�>À}iÊÍ�Ê��.Ê>VÍ�Üi £ Ôä

ÍVÃÀ ��.ÊÃiÍÖ«ÊÍ��iÊv�ÀÊ��.�Liv�Ài�-�.
ÀivÀiÃ�

£ Ôä

ÍV�À ��.Ê���`ÊÍ��iÊv�ÀÊ��.�Liv�Ài�-�.
ÀivÀiÃ�

-�³�� ÔäI-�³��®

Í>ÃÀ -�ÝÊ�``ÀiÃÃÊÃiÍÖ«ÊÍ��i £ Ôä

0>L�iÊ�°£x ��V>�LÖvviÀÊ0����}Ê�Ê�>ÃÍ�«>}iÊ��`i
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0�iÊv����Ý��}ÊÍ>L�iÊ}�ÜiÃÊÍ�iÊ>VViÃÃÊÍ��iÃÊÀiµÖ�Ài`ÊÍ�ÊÀi>`ÊvÀ��Ê-� Ê��Í�ÊÍ�iÊ���!0
 9°

�Ê��.Ê>VViÃÃÊÍ��iÊ�vÊ£x�ÃÊ�ÀÊLiÍÍiÀÊ�ÃÊÀiµÖ�Ài`Êv�ÀÊ>ÊÃßÃÍi�ÊV��V�Ê�vÊxä �ãÊÝ�Í�ÊÍ�i
��.���ÝÊ«>À>�iÍiÀÊÃiÍÊÍ�Ê£ÊV��V�°

Symbol Parameter Nominal timing

in system clocks

Nominal timing at

50MHz

ÍV«> �VViÃÃÊÍ��iÊvÀ��Ê��.Ê«ÀiV�>À}i ��Ê³Ê£ ÔäI��³£®Ê�x

ÍÀ>V �VViÃÃÊÍ��iÊvÀ��Ê-�. -�³�� ÔäI-�³��®Ê�x

ÍV>V �VViÃÃÊÍ��iÊvÀ��Ê��. �� ÔäI��Ê�x

Í�i> �VViÃÃÊÍ��iÊvÀ��Ê#� �� ÔäI��Ê�x

ÍV>> �VViÃÃÊÍ��iÊvÀ��Ê���Ö��
�``ÀiÃÃ

��Ê³Ê£ ÔäI��³£®Ê�x

0>L�iÊ�°£È ��V>�LÖvviÀÊ�VViÃÃÊ0��iÊ-iµÖ�Ài�i�ÍÃÊ�Ê�>ÃÍÊ+>}iÊ �`i°

LBMemOeN

DATA1DATA0LBMemData63-0

LBMemWeN

Col1Col0RowLBMemAddr8-0

LBMemCasN

LBMemRasN

MCLK

Tdhr

TdhTds

Twch

TcahTasc

Tar

Trah

Tasr

Tcsh

Tcp

Tpc

TcasTrcd

Trc
TrasTrp

��}ÖÀiÊ�°£x ��V>�LÖvviÀÊ8À�ÍiÊ0����}ÃÊ�Ê�#Ê��`i
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LBMemOeN

DATA1DATA0LBMemData63-0

LBMemWeN

Col1Col0RowLBMemAddr8-0

LBMemCasN

LBMemRasN

MCLK

ToezToea

Taa

Tcac

Trac

TcahTasc

Tar
Trah

Tasr

Tcsh

Tcp

Tpc

TcasTrcd

Trc
TrasTrp

��}ÖÀiÊ�°£È ��V>�LÖvviÀÊ-i>`Ê0����}ÃÊ�Ê�#Ê��`i
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Symbol Parameter Nominal timing
in system clocks

Nominal timing at
50MHz

ÍV>Ã ��.Ê+Ö�ÃiÊ8�`Í� ä°x £ä

ÍVÀ« ��.ÊÍ�Ê-�.Ê+ÀiV�>À}i £°x Ïä

ÍVÃ� ��.Ê���`ÊÍ��i -�³£ ÔäI-�³£®

Í«V +>}i���`iÊVßV�iÊÍ��i Ê£ Ôä

ÍV« ��.Ê«ÀiV�>À}iÊÍ��i ä°x £ä

ÍÀ« -�.Ê«ÀiV�>À}iÊÍ��i -+ ÔäI-+

ÍÀV ->�`��ÊÀi>`Ê�ÀÊÝÀ�ÍiÊ�ßV�iÊÍ��i -�Ê³Ê-+³£ ÔäI-�³-+³£®

ÍÀ>Ã -�.Ê«Ö�ÃiÊ8�`Í� -�³£ ÔäI-�³£®

ÍÀV` -�.ÊÍ�Ê��.Ê`i�>ßÊÍ��i -�³ä°x ÔäI-�³ä°x®

ÍÀ>� -�ÝÊ�``ÀiÃÃÊ���`ÊÍ��i £ Ôä

Í>À ���Ö��Ê>``ÀiÃÃÊ���`ÊÍ��i
ÀiviÀi�Vi`ÊÍ�Ê-�.®

-�³�� ÔäI-�³��®

Í>ÃV ���Ö��Ê�``ÀiÃÃÊÃiÍÖ«ÊÍ��i £ Ôä

ÍV>� ���Ö��Ê�``ÀiÃÃÊ���`ÊÍ��i ä°x £ä

ÍÝV� 8À�ÍiÊ����>�`Ê���`ÊÍ��i ä°x £ä

ÍÝVÀ 8À�ÍiÊ����>�`Ê���`ÊÍ��i
ÀiviÀi�Vi`ÊÍ�Ê-�.®

-�³�� ÔäI-�³��®

Í`Ã >Í>ÊÃiÍÖ«ÊÍ��i ä°x £ä

Í`� >Í>Ê���`ÊÍ��i ä°x £ä

Í`�À >Í>Ê���`ÊÍ��i
ÀiviÀi�Vi`ÊÍ�Ê-�.®

-�³£ ÔäI-�³£®

ÍÀ«V -�.Ê«ÀiV�>À}iÊÍ�Ê��.Ê>VÍ�Üi £ Ôä

ÍVÃÀ ��.ÊÃiÍÖ«ÊÍ��iÊv�ÀÊ��.�Liv�Ài�-�.
ÀivÀiÃ�

£ Ôä

ÍV�À ��.Ê���`ÊÍ��iÊv�ÀÊ��.�Liv�Ài�-�.
ÀivÀiÃ�

-�³�� ÔäI-�³��®

Í>ÃÀ -�ÝÊ�``ÀiÃÃÊÃiÍÖ«ÊÍ��i £ Ôä

0>L�iÊ�°£Ç ��V>�LÖvviÀÊ0����}Ê�Ê�#Ê��`i
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�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

0�iÊv����Ý��}ÊÍ>L�iÊ}�ÜiÃÊÍ�iÊ>VViÃÃÊÍ��iÃÊÀiµÖ�Ài`ÊÍ�ÊÀi>`ÊvÀ��Ê-� Ê��Í�ÊÍ�iÊ���!0
 9°

�Ê�ß«iÀ+>}iÊ �`iÊVßV�iÊÍ��iÊ�vÊÔä�ÃÊ�ÀÊLiÍÍiÀÊ�ÃÊÀiµÖ�Ài`Êv�ÀÊ>ÊÃßÃÍi�ÊV��V�Ê�vÊxä �ã°

Symbol Parameter Nominal timing

in system clocks

Nominal timing at

50MHz

ÍV«> �VViÃÃÊÍ��iÊvÀ��Ê��.Ê«ÀiV�>À}i £°x Ïä

ÍÀ>V �VViÃÃÊÍ��iÊvÀ��Ê-�. -�³£°x ÔäI-�³Ê£°x®

ÍV>V �VViÃÃÊÍ��iÊvÀ��Ê��. £ Ôä

Í�i> �VViÃÃÊÍ��iÊvÀ��Ê#� £°x Ïä

ÍV>> �VViÃÃÊÍ��iÊvÀ��Ê���Ö��
�``ÀiÃÃ

£°x Ïä

0>L�iÊ�°£n ��V>�LÖvviÀÊ�VViÃÃÊ0��iÊ-iµÖ�Ài�i�ÍÃÊ�Ê�#Ê �`i°

DataROMData7-0

ROM AddressROMADDR15-0

RomEnN

ToezTaa

TahTas Trom

��}ÖÀiÊ�°£Ç -# Ê-i>`Ê0����}Ã

.ß�L�� +>À>�iÍiÀ !����>�ÊÍ����}

��ÊÃßÃÍi�ÊV��V�Ã

!����>�ÊÍ����}Ê>Í

xä �ã

ÍÀ�� -# �!Ê��ÝÊÊÍ��i n £ÈäÊ�Ã

Í>Ã �``ÀiÃÃÊÃiÍÖ«ÊÍ��i £ ÔäÊ�Ã

Í>� �``ÀiÃÃÊ���`ÊÍ��i £ ÔäÊ�Ã

0>L�iÊ�°£� -# Ê-i>`Ê0����}Ã°



��iVÍÀ�V>�Ê>Í> +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

.ß�L�� +>À>�iÍiÀ !����>�ÊÍ����}

��ÊÃßÃÍi�ÊV��V�Ã

!����>�ÊÍ����}Ê>Í

xä �ã

Í>> �VViÃÃÊÍ��iÊvÀ��Ê-# �! � £xäÊ�ÃÊ���°

Í�iã �VViÃÃÊÍ��iÊvÀ��Ê���Ö��
�``ÀiÃÃ

� ÔäÊ�ÃÊ���°

0>L�iÊ�°Ôä -# Ê�VViÃÃÊ0��iÃ°

DataData7-0

DAC AddressDACAddr4-0

DacRdN

ToezTaa

TahTas Trd

��}ÖÀiÊ�°£n �20���Ê-i>`Ê0����}Ã

DataData7-0

DAC AddressDACAddr4-0

DacWrN

TdhTds

TahTas Trd

��}ÖÀiÊ�°£� �20���Ê8À�ÍiÊ0����}Ã



+0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ ��iVÍÀ�V>�Ê>Í>
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.ß�L�� +>À>�iÍiÀ !����>�ÊÍ����}

��ÊÃßÃÍi�ÊV��V�Ã

!����>�ÊÍ����}Ê>Í

xä �ã

ÍÀ` ��-!Ê��ÝÊÊÍ��i n £ÈäÊ�Ã

Í>Ã �``ÀiÃÃÊÃiÍÖ«ÊÍ��i £ ÔäÊ�Ã

Í>� �``ÀiÃÃÊ���`ÊÍ��i £ ÔäÊ�Ã

Í`Ã >Í>ÊÃiÍÖ«ÊÍ��i £ ÔäÊ�Ã

Í`� >Í>Ê���`ÊÍ��i £ ÔäÊ�Ã

0>L�iÊ�°Ô£ �20���Ê0����}Ã°

.ß�L�� +>À>�iÍiÀ !����>�ÊÍ����}

��ÊÃßÃÍi�ÊV��V�Ã

!����>�ÊÍ����}Ê>Í

xä �ã

Í>> �VViÃÃÊÍ��iÊvÀ��Ê��-! � £xäÊ�ÃÊ���°

Í�iã �VViÃÃÊÍ��iÊvÀ��Ê���Ö��
�``ÀiÃÃ

� ÔäÊ�ÃÊ���°

0>L�iÊ�°ÔÔ �20���Ê�VViÃÃÊ0��iÃ°
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��� 4MR�-RJSVQEXMSR�

���� 4EGOEKI�4MRSYX

0�iÊ���!0Ê 9ÊV��iÃÊ��Ê>ÊÏä{Ê«��Ê,�+Ê«>V�>}i°Ê0�iÊ«��Ê�Ö�LiÀ��}Ê�ÃÊÃ��Ý�Ê��
��}ÖÀiÊ£ä°£°

£ ÇÈ
ÇÇ

£xÔ

£xÏÔÔn
ÔÔ�

Ïä{

��}ÖÀiÊ£ä°£ ���!0Ê 9Ê+��Ê!Ö�LiÀ��}



���!0Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEPÊ +��Ê��v�À�>Í���°

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

���� 4MR�(IWGVMTXMSRW

0>L�iÊ£ä°£Ê«À�Ü�`iÃÊ>ÊLÀ�ivÊ`iÃVÀ�«Í���Ê�vÊi>V�Ê«��°Ê0�iÊv����Ý��}ÊÊ«��ÊÍß«iÊ`iv���Í���Ã
>ÀiÊÖÃi`°

� ��«ÖÍÊÃ�}�>�
# #ÖÍ«ÖÍÊÃ�}�>�
�É# 
��`�ÀiVÍ���>�ÊÃ�}�>�

#ÖÍ«ÖÍÊ«�ÝiÀÊÀ>Í��}ÃÊ>ÀiÊ�>À�i`Ê>ÃÊ{]Ên]Ê�ÀÊ£ÔÊv�ÀÊÍ�iÊ�����>�«ÊVÖÀÀi�ÍÊÀ>Í��}Ê�ÀÊ+
��`�V>Í��}Ê>Ê+��ÊV��«>Í�L�iÊ�ÖÍ«ÖÍ°

Symbol Type Power Pin Number(s) Description

'PSGOW

+����� � ££ +��ÊV��V�°

 ��� � ÔÈÔ .ßÃÍi�ÊV��V�°Ê2Ãi`Êv�ÀÊ>��Ê��ÍiÀ�>��ßÊV��V�i`
vÖ�VÍ���ÃÊ��ÊÍ�iÊV��«Ê>�`ÊLßÊÍ�iÊ�i��Àß
V��ÍÀ���iÀÃ°

7��� � Ô�È 7�`i�ÊV��V�°Ê2Ãi`ÊLßÊ��ÍiÀ�>�ÊÜ�`i�ÊÀ>Íi
V�ÀVÖ�ÍÀß°Ê0ß«�V>��ßÊV���iVÍi`ÊÍ�Ê>Ê`�Ü�`i`
«�Þi�ÊV��V�°

���� # £Ô Ïä{ �20���Ê��>`ÊV��V�°

4'-�-RXIVJEGI

+���Ï£\ä® �É# + £{�£x]Ê£Ç�ÔÔ]ÊÔÇ�Ôn]
Ïä�ÏÔ]ÊÏ{�ÏÈ]Êx£]
x{�xÇ]Êx��È£]
È{�ÈÇ]ÊÇÏ�ÇÈ

+��Ê�``ÀiÃÃÊ>�`Ê>Í>ÊLÖÃ°

+���
�!Ï\ä® �É# + ÔÏ]ÊÏÇ]Êxä]ÊÈÔ +��ÊV���>�`Ê>�`ÊLßÍiÃÊi�>L�iÃ°

+��+>À �É# + {� +��Ê«>À�ÍßÊL�Í°

+���À>�i! �É# + {ä +��ÊvÀ>�iÊV��ÍÀ��Ê���i°

+���-`ß! �É# + {£ +��Ê���Í�>Í�ÀÊ-i>`ß°

+��0-`ß! �É# + {Ô +��Ê0>À}iÍÊ-i>`ß°

+��.Í�«! �É# + {{ +��Ê0>À}iÍÊ.Í�«ÊV��ÍÀ��°

+���`Ãi� � ÔÈ +��ÊÃ��ÍÊV��v�}ÖÀ>Í���ÊÃi�iVÍÊ���i°

+��iÜÃi�! �É# + {Ï +��Ê0>À}iÍÊÃi�iVÍi`°

+��-iµ! # + £Ï +��Ê >ÃÍiÀÊÀiµÖiÃÍÊ���i°

+����Í! � £Ô +��Ê >ÃÍiÀÊ�À>�ÍÊ���i°

+����v���`�Ã # + {Ç +��Ê��«ÖÍÊ��v�Ê�ÃV���iVÍ

+����v�#ÖÍ�Ã # + {n +��Ê#ÖÍ«ÖÍ��v�Ê�ÃV���iVÍ°

+����Í�! # + x +��Ê��ÍiÀÀÖ«ÍÊ���i°

 0>L�iÊ£ä°£ +��ÊiÃVÀ�«Í���Ã
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0SGEPFYJJIV�-RXIVJEGI

Symbol Type Power Pin Number(s) Description

�
 i��``À££\ä® # £Ô £{ä�£{£]Ê£{{�£{x]
n{�nx]Ênn��Ï

��V>�LÖvviÀÊ�``ÀiÃÃÊLÖÃ°

�
 i�->Ã!£\ä® # £Ô £ä�]Ê££Ï ��V>�LÖvviÀÊ-� Ê-�.ÊV��ÍÀ��Ê���iÃ°

�
 i��>Ã!x\ä® # £Ô ££ä�£££]Ê££Ô]
££È�££n

��V>�LÖvviÀÊ-� Ê��.ÊV��ÍÀ��Ê���iÃ°

0�iÃiÊ���iÃÊ>ÀiÊÖÃi`Ê>ÃÊLßÍiÊi�>L�iÃÊv�À
��V>�LÖvviÀÊ>VViÃÃiÃ

�
 i�#i!£\ä® # £Ô £xn�£x� ��V>�LÖvviÀÊ-� Ê#ÖÍ«ÖÍÊ��>L�iÊ���iÃ°
0�iÃiÊ���iÃÊ.i�iVÍÊLiÍÝii�ÊÔÊL>��ÃÊ�v
�i��ÀßÊv�ÀÊÀi>`Ã°Ê��ÀÊ£ÊL>��Ê���ß
�
 i�#�!ä®Ê�ÃÊÖÃi`°

�
 i�8i!£\ä® # £Ô £ÈÔ�£ÈÏ ��V>�LÖvviÀÊ-� Ê8À�ÍiÊ��>L�iÊ���iÃ°
0�iÃiÊ���iÃÊ>ÀiÊÖÃi`ÊÍ�ÊÃi�iVÍÊLiÍÝii�ÊÔ
L>��ÃÊ�vÊ�i��ÀßÊv�ÀÊÝÀ�ÍiÃ°Ê��ÀÊ£ÊL>��
���ßÊ�
 i�8�!ä®Ê�ÃÊÖÃi`°

�
 i�>Í>{Ç\ä® �É# £Ô ÇÇ�nä]ÊnÔ�nÏ]Ê�x�£ä£]
£ä{�£än]Ê£ÔÔ�£Ôx]
£Ôn�£ÏÏ]Ê£ÏÈ�£Ï�]
£{È�£xÇ]Ê£È{�£ÈÇ

��V>�LÖvviÀÊ>Í>Ê
ÖÃ°Ê��Ã�ÊÖÃi`Ê>ÍÊÀiÃiÍ
Í��iÊÍ�Ê���Í�>��ãiÊ��ÍiÀ�>�ÊÀi}�ÃÍiÀÃ°

�
 i�>Í>{Ç\ä®Ê>ÀiÊ>�Ã�ÊÖÃi`Ê>Ã
>Í>Ç\ä®Êv�ÀÊ�ÞÍiÀ�>�Ê7�`i�É�20���
>�`Ê�Þ«>�Ã���Ê-��°

�
 i�>Í>Ï�\Ô{®Ê>ÀiÊ>�Ã�ÊÖÃi`Ê>Ã
�``ÀiÃÃ£x\ä®Êv�ÀÊ�ÞÍiÀ�>�Ê7�`i�Ê>�`
�Þ«>�Ã���Ê-# °

*VEQIFYJJIV�-RXIVJEGI

�
 i��``Àn\ä® # £Ô Ô£Ç�Ô£�]ÊÔÔÔ]
ÔÔ{�ÔÔn

�À>�iLÖvviÀÊ�``ÀiÃÃÊ
ÖÃ°

�
 i�->Ã!Ï\ä® # £Ô ÔÈ{�ÔÈx]ÊÔx��ÔÈä �À>�iLÖvviÀÊ7-� Ê-�.ÊV��ÍÀ��Ê���iÃ°

�
 i��>Ã!Ç\ä® # £Ô £nÈ�£n�]Ê£�Ô�£�x �À>�iLÖvviÀÊ7-� Ê��.ÊV��ÍÀ��Ê���iÃ°

�
 i�#i!Ï\ä® # £Ô ÔxÏ]ÊÔxÈ�Ôxn �À>�iLÖvviÀÊ7-� Ê#ÖÍ«ÖÍÊ��>L�iÊ���iÃ°

�
 i�8i!Ï\ä® # £Ô Ô{��ÔxÔ �À>�iLÖvviÀÊ7-� Ê8À�ÍiÊ��>L�iÊ���iÃ°

�
 i�.�£\ä® # £Ô ÔÈ�]ÊÔÇ£ �À>�iLÖvviÀÊ7-� Ê.�Ê���iÃ°Ê0�iÃi
���iÃÊ>ÀiÊi�iVÍÀ�V>��ßÊÍ�iÊÃ>�i°Ê0Ý�Ê.�
���iÃÊ>ÀiÊ«À�Ü�`i`Êv�ÀÊLÖvviÀ��}Ê«ÖÀ«�ÃiÃ°

!
°Ê0�iÃiÊ.�Ê���iÃÊ`�Ê!#0ÊiµÖ>ÍiÊÍ�
Í�iÊ.�äÊ>�`Ê.�£Ê���iÃÊ�v
�ß«iÀ«�«i���i`Ê7-� ÃÊÃÖV�Ê>ÃÊ0�Ã��L>
0�xÔnÔÈÇ

�
 i�>Í>ÈÏ\ä® �É# £Ô £Çä�£Çx]Ê£Çn�£nÔ]
£n{�£nx]Ê£�È�ÔäÏ]
ÔäÈ�Ô££]ÊÔ£Ï�Ô£È]
ÔÔ��ÔÏÇ]ÊÔ{ä�Ô{x]
Ô{n]ÊÔÇÔ�ÔÇÇ]
Ônä�ÔnÈ]ÊÔnn�Ô�£

�À>�iLÖvviÀÊ>Í>Ê
ÖÃ°

Ê0>L�iÊ£ä°£+��ÊiÃVÀ�«Í���ÃÊ���Ío
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Symbol Type Power Pin Number(s) Description
*VEQIFYJJIV�-RXIVJEGI��GSRXMRYIH�

�
��Í �É# n { .�>Ài`Ê�À>�iLÖvviÀÊ}À>�Í°Ê0��ÃÊ���iÊ�ÃÊ>�Ê�ÖÍ«ÖÍ
Ý�i�Ê���!0Ê 9Ê�ÃÊ>ÊÃ�>Ài`ÊvÀ>�iLÖvviÀ
«À��>ÀßÊV��ÍÀ���iÀ°Ê0��ÃÊ���iÊ�ÃÊ>�Ê��«ÖÍÊÝ�i�Ê>
ÃiV��`>ÀßÊV��ÍÀ���iÀ°

�
-iµ �É# n Ï .�>Ài`Ê�À>�iLÖvviÀÊ-iµÖiÃÍ°Ê0��ÃÊ���iÊ�ÃÊ>�
��«ÖÍÊÝ�i�Ê���!0Ê 9Ê�ÃÊ>ÊÃ�>Ài`ÊvÀ>�iLÖvviÀ
«À��>ÀßÊV��ÍÀ���iÀ°Ê0��ÃÊ���iÊ�ÃÊ>�Ê�ÖÍ«ÖÍÊÝ�i�Ê>
ÃiV��`>ÀßÊV��ÍÀ���iÀ°

�
.i�#�É.#�Ô �É# n Ô 8�i�Ê09Ê���>�Vi`ÊvÖ�VÍ���Ê«��Ê�ÃÊ«Ö��i`Ê��}�]
Í��ÃÊ«��Ê�ÃÊ7-� ÊÃiÀ�>�Ê�ÖÍ«ÖÍÊ��>L�iÊÔÊ]
�Í�iÀÝ�ÃiÊ�ÍÊ�ÃÊÍ�iÊ.�>Ài`Ê�À>�iLÖvviÀÊ�ÖÍ«ÖÍ
i�>L�iÊÝ��V�ÊV>�ÊLiÊÖÃi`ÊÍ�ÊV��ÍÀ��Ê�i��Àß
V��ÍÀ��ÊÃ�}�>�ÊLÖvviÀÃÊÝ�i�Ê>ÊÃiV��`>ÀßÊÃ�>Ài`
vÀ>�iLÖvviÀÊV��ÍÀ���iÀ°

:MHIS�'SRXVSP

7����Í�£\ä® # n Çä�Ç£ +�Þi�ÊV��V�ÊÃi�iVÍÊ���iÃ°Ê�>�ÊLiÊÖÃi`ÊÍ�ÊV��ÍÀ��
�Ö�Í��À>ÍiÊ+�Þi�ÊV��V�Ê}i�iÀ>Í���ÊV��«Ã°

�Ãß�VÉ�ÞÍ0Þ��`£ # n Ô�Ô 7�`i�Ê��À�ã��Í>�Ê.ß�VÊ���iÊÉÊ���ÍÀ��ÃÊÍ�i
iÞÍiÀ�>�ÊÍÀ>�ÃviÀÊ>``ÀiÃÃÊ}i�iÀ>Í�ÀÊ>�`
>V���Ý�i`}iÃÊ>�Ê�ÞÍ0Þ-iµ

7Ãß�VÉ�ÞÍ0Þ��`ä # n Ô�Ï 7�`i�Ê7iÀÍ�V>�Ê.ß�VÊ���iÊÉÊ���ÍÀ��ÃÊÍ�iÊiÞÍiÀ�>�
ÍÀ>�ÃviÀÊ>``ÀiÃÃÊ}i�iÀ>Í�ÀÊ>�`Ê>V���Ý�i`}iÃÊ>�
�ÞÍ0Þ-iµ

,.�É�ÞÍ0Þ-iµ � Ô�Ç ��«ÖÍÊvÀ��Ê7-� Ê,.�Ê«��Ê�ÀÊ�ÞÍiÀ�>�Ê0����}
}i�iÀ>Í�ÀÊÍ�ÊV��ÍÀ��Ê7-� ÊÍÀ>�ÃviÀÊVßV�iÃ

�L�>��É�ÞÍ0Þ.«��Í �É# n Ô�n 7�`i�Ê���«�Ã�ÍiÊ
�>��Ê���iÊÉÊ,Ö>��v�iÃ
�ÞÍ0Þ-iµÊ>ÃÊ>ÊÃ«��ÍÊÍÀ>�ÃviÀÊ��ÃÍi>`Ê�vÊvÖ��
ÍÀ>�ÃviÀ®

���«.ß�V # n £ 7�`i�Ê���«�Ã�ÍiÊ.ß�VÊ���i°

>V8À! # n £Ôä �20���ÊÉÊ�ÞÍiÀ�>�Ê7�`i�8À�ÍiÊ���i°

>V-`! # n £Ô£ �20���ÊÉÊ�ÞÍiÀ�>�Ê7�`i�-i>`Ê���i°

.���£\ä® # £Ô Ô��]ÊÏä£ 7�`i�ÊÃiÀ�>�ÊV��V�Ã°

.#�£\ä® # £Ô ÏäÔ�ÏäÏ 7�`i�ÊÃiÀ�>�Ê�ÖÍ«ÖÍÊi�>L�i°

.#�Ï # £Ô {È 8�i�ÊÍ�iÊ09Ê���>�Vi`ÊvÖ�VÍ���Ê«��Ê�ÃÊ«Ö��i`
��}�]ÊÍ��ÃÊ«��Ê�ÃÊ7-� ÊÃiÀ�>�Ê�ÖÍ«ÖÍÊi�>L�iÊÏ]
�Í�iÀÝ�ÃiÊÍ�iÊ«��Ê�ÃÊÍÀ��ÃÍ>Íi°

0>L�iÊ£ä°£ +��ÊiÃVÀ�«Í���ÃÊ���Ío



+��Ê��v�À�>Í���° +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

Symbol Type Power Pin Number(s) Description

1MWG�

09���>�Vi` � ÔÇä 09Ê���>�Vi`Ê�Ö�VÍ���Ê«��°

8�i�ÊÍ��ÃÊ«��Ê�ÃÊ«Ö��i`Ê��Ý]ÊÍ�iÊ���!0Ê 9
«��ÊvÖ�VÍ���>��ÍßÊÀi�>��ÃÊV��Ã�ÃÍi�ÍÊÝ�Í�
���!0ÊÏää.9°Ê8�i�ÊÍ��ÃÊ«��Ê�ÃÊ«Ö��i`
��}�]ÊÍ�iÊ.#�ÔÊ>�`Ê.#�ÏÊvÖ�VÍ���>��ÍßÊ�Ã
i�>L�i`°Ê0�iÊ�iÝÊÃ�>Ài`
��V>�LÖvviÀÉ�À>�iLÖvviÀÊvÖ�VÍ���>��ÍßÊ>�`Ê.Ï
V��«>Í�L�iÊvÀ>�iLÖvviÀÊ��`iÃÊ>ÀiÊi�>L�i`°

+��-ÃÍ! � £ä +�ÝiÀÊ#�Ê>�`Ê�>À`Ý>ÀiÊÀiÃiÍ°

�ÞÍ��Í! � ÔÔÏ �ÞÍÊ��ÍiÀÀÖ«Í ��ÍiÀ�>�Ê+Ö��Ö«

-����! # n ££� �Þ«>�Ã���Ê-# Êi�>L�i

0iÃÍ �`i � ÔÈÏ 0iÃÍÊ��`iÊV��ÍÀ��°

0iÃÍ���� � È 0iÃÍÊV��V�Ê�°Ê ��ÍiÀ�>�Ê+Ö��`�Ý�

0iÃÍ
��� � Ç 0iÃÍÊV��V�Ê
° ��ÍiÀ�>�Ê+Ö��`�Ý�

0iÃÍ���� � ÔÈn 0iÃÍÊV��V�Ê�° ��ÍiÀ�>�Ê+Ö��`�Ý�

�£ � xn 0iÃÍÊÀ�ÜiÀÊ����L�Í°Ê0��ÃÊ«��Ê�ÖÃÍÊLiÊ«Ö��i`
��}�Ê��ÊvÖ�VÍ���>�Ê��`i°

�Ô � £Ï{ 0iÃÍÊÀ�ÜiÀÊ����L�Í°Ê0��ÃÊ«��Ê�ÖÃÍÊLiÊ«Ö��i`
��}�Ê��ÊvÖ�VÍ���>�Ê��`i°

7 � n]ÊÔ{]ÊÏn]ÊxÔ]ÊÈn]
nÈ]Ê£äÔ]Ê££{]Ê£ÔÈ]
£{Ô]Ê£Èä]Ê£Èn]Ê£ÇÈ]
£�ä]ÊÔä{]ÊÔÔä]ÊÔÏn]
Ô{È]ÊÔx{]ÊÔÈÈ]ÊÔÇn]
Ô�{

7``Ê«��Ã°Ê���Ê�ÖÃÍÊLiÊÖÃi`

�! � �]Ê£È]ÊÔx]ÊÔ�]ÊÏÏ]
Ï�]Ê{x]ÊxÏ]ÊÈÏ]ÊÈ�]
ÇÔ]Ên£]ÊnÇ]Ê�{]Ê£äÏ]
££x]Ê£ÔÇ]Ê£Ïx]Ê£{Ï]
£È£]Ê£È�]Ê£ÇÇ]Ê£nÏ]
£�£]ÊÔäx]ÊÔ£Ô]ÊÔÔ£]
ÔÏ�]ÊÔ{Ç]ÊÔxx]ÊÔÈ£]
ÔÈÇ]ÊÔÇ�]ÊÔnÇ]ÊÔ�x]
Ïää

�À�Ö�`Ê«��Ã°Ê���Ê�ÖÃÍÊLiÊÖÃi`°

 0>L�iÊ£ä°£ +��ÊiÃVÀ�«Í���ÃÊ���Ío
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�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

���� 4MR�0MWXW
.ß�L�� +��Ê!Ö�LiÀÃ

�
�>��É�ÞÍ0Þ.«��Í Ô�n

���«.ß�V £

>V-`! £Ô£

>V8À! £Ôä

�£ xn

�Ô £Ï{

�ÞÍ��Í! ÔÔÏ

�
��Í! {

�
 i��``Àn\ä® Ô£Ç�Ô£�]ÊÔÔÔ]ÊÔÔ{�ÔÔn

�
 i��>Ã!Ç\ä® £nÈ�£n�]Ê£�Ô�£�x

�
 i�>Í>ÈÏ\ä® £Çä�£Çx]Ê£Çn�£nÔ]Ê£n{�£nx]Ê£�È�ÔäÏ]ÊÔäÈ�Ô££]ÊÔ£Ï�Ô£È]ÊÔÔ��ÔÏÇ]ÊÔ{ä�Ô{x]ÊÔ{n]ÊÔÇÔ�
ÔÇÇ]ÊÔnä�ÔnÈ]ÊÔnn�Ô�£

�
 i�.�£\ä® ÔÈ�]ÊÔÇ£

�
 i�#i!Ï\ä® ÔxÏ]ÊÔxÈ�Ôxn

�
 i�->Ã!Ï\ä® ÔÈ{�ÔÈx]ÊÔx��ÔÈä

�
 i�8i!Ï\ä® Ô{��ÔxÔ

�
-iµ! Ï

�
.i�#�!É.#�Ô Ô

�! �]Ê£È]ÊÔx]ÊÔ�]ÊÏÏ]ÊÏ�]Ê{x]ÊxÏ]ÊÈÏ]ÊÈ�]ÊÇÔ]Ên£]ÊnÇ]Ê�{]Ê£äÏ]Ê££x]Ê£ÔÇ]Ê£Ïx]Ê£{Ï]Ê£È£]Ê£È�]
£ÇÇ]Ê£nÏ]Ê£�£]ÊÔäx]ÊÔ£Ô]ÊÔÔ£]ÊÔÏ�]ÊÔ{Ç]ÊÔxx]ÊÔÈ£]ÊÔÈÇ]ÊÔÇ�]ÊÔnÇ]ÊÔ�x]ÊÏää

�.ß�VÉ�ÞÍ0Þ��`£ Ô�Ô

�
 i��``À££\ä® £{ä�£{£]Ê£{{�£{x]Ên{�nx]Ênn��Ï

�
 i��>Ã!x\ä® ££ä�£££]Ê££Ô]Ê££È�££n

�
 i�>Í>{Ç\ä® ÇÇ�nä]ÊnÔ�nÏ]Ê�x�£ä£]Ê£ä{�£än]Ê£ÔÔ�£Ôx]Ê£Ôn�£ÏÏ]Ê£ÏÈ�£Ï�]Ê£{È�£xÇ]Ê£È{�£ÈÇ

�
 i�#i!£\ä® £xn�£x�

�
 i�->Ã!£\ä® £ä�]Ê££Ï

�
 i�8i! £ÈÔ�£ÈÏ

���� Ïä{

 ��� ÔÈÔ

+���Ï£\ä® £{�£x]Ê£Ç�ÔÔ]ÊÔÇ�Ôn]ÊÏä�ÏÔ]ÊÏ{�ÏÈ]Êx£]Êx{�xÇ]Êx��È£]ÊÈ{�ÈÇ]ÊÇÏ�ÇÈ

+���
�!Ï\ä® ÔÏ]ÊÏÇ]Êxä]ÊÈÔ

+����� ££

+��iÜÃi�! {Ï

+����v����Ã {Ç

+����v�#ÖÍ�Ã {n

+���À>�i! {ä

+����Í! £Ô

+���`Ãi� ÔÈ

+����Í�! x

+���-`ß! {£

0>L�iÊ£ä°Ô ��«�>LiÍ�V>�Ê+��Ê��ÃÍ��}
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��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

Symbol Pin Numbers
+��+>À {�

+��+iÀÀ! {Ç

+��-iµ! £Ï

+��-ÃÍ! £ä

+��.iÀÀ! {n

+��.Í�«! {{

+��0-`ß! {Ô

7����Í�£\ä® Çä�Ç£

,.�É�ÞÍ0Þ-iµ Ô�Ç

-����! ££�

.���£\ä® Ô��]ÊÏä£

.#�£\ä® ÏäÔ�ÏäÏ

.#�Ï {È

0iÃÍ���� È

0iÃÍ
��� Ç

0iÃÍ���� ÔÈn

0iÃÍ �`i ÔÈÏ

09���>�Vi` ÔÇä

7��� Ô�È

7 n]ÊÔ{]ÊÏn]ÊxÔ]ÊÈn]ÊnÈ]Ê£äÔ]Ê££{]Ê£ÔÈ]Ê£{Ô]Ê£Èä]Ê£Èn]Ê£ÇÈ]Ê£�ä]ÊÔä{]ÊÔÔä]ÊÔÏn]ÊÔ{È]
Ôx{]ÊÔÈÈ]ÊÔÇn]ÊÔ�{

7.ß�VÉ�ÞÍ0Þ��`ä Ô�Ï

0>L�iÊ£ä°ÔÊÊÊ��«�>LiÍ�V>�Ê+��Ê��ÃÍ��}Ê���Ío
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�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

Pin Name Pin Name

£ ���«.ß�V Ï� �!

Ô �
.i�#�!É.#�Ô {ä +���À>�i!

Ï �
-iµ! {£ +���-`ß!

{ �
��Í! {Ô +��0-`ß!

x +����Í�! {Ï +��iÜÃi�!

È 0iÃÍ���� {{ +��.Í�«!

Ç 0iÃÍ
��� {x �!

n 7 {È .#�Ï

� �! {Ç +����v����Ã

£ä +��-ÃÍ! {n +����v�#ÖÍ�Ã

££ +����� {� +��+>À

£Ô +����Í! xä +���
�!£

£Ï +��-iµ! x£ +���£x

£{ +���Ï£ xÔ 7

£x +���Ïä xÏ �!

£È �! x{ +���£{

£Ç +���Ô� xx +���£Ï

£n +���Ôn xÈ +���£Ô

£� +���ÔÇ xÇ +���££

Ôä +���ÔÈ xn �£

Ô£ +���Ôx x� +���£ä

ÔÔ +���Ô{ Èä +����

ÔÏ +���
�!Ï È£ +���n

Ô{ 7 ÈÔ +���
�!ä

Ôx �! ÈÏ �!

ÔÈ +���`Ãi� È{ +���Ç

ÔÇ +���ÔÏ Èx +���È

Ôn +���ÔÔ ÈÈ +���x

Ô� �! ÈÇ +���{

Ïä +���Ô£ Èn 7

Ï£ +���Ôä È� �!

ÏÔ +���£� Çä 7����Í�£

ÏÏ �! Ç£ 7����Í�ä

Ï{ +���£n ÇÔ �!

Ïx +���£Ç ÇÏ +���Ï

ÏÈ +���£È Ç{ +���Ô

ÏÇ +���
�!Ô Çx +���£

Ïn 7 ÇÈ +���ä

0>L�iÊ£ä°Ï !Ö�iÀ�V>�Ê+��Ê��ÃÍ��}



+��Ê��v�À�>Í���° +0-28Ê1<�,EVH[EVI�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

Pin Name Pin Name

ÇÇ �
 i�>Í>{Ç ££x �!

Çn �
 i�>Í>{È ££È �
 i��>Ã!Ô

Ç� �
 i�>Í>{x ££Ç �
 i��>Ã!£

nä �
 i�>Í>{{ ££n �
 i��>Ã!ä

n£ �! ££� -����!

nÔ �
 i�>Í>{Ï £Ôä >V8À!

nÏ �
 i�>Í>{Ô £Ô£ >V-`!

n{ �
 i��``ÀÇ £ÔÔ �
 i�>Í>Ô�

nx �
 i��``ÀÈ £ÔÏ �
 i�>Í>Ôn

nÈ 7 £Ô{ �
 i�>Í>ÔÇ

nÇ �! £Ôx �
 i�>Í>ÔÈ

nn �
 i��``Àx £ÔÈ 7

n� �
 i��``À{ £ÔÇ �!

�ä �
 i��``ÀÏ £Ôn �
 i�>Í>Ôx

�£ �
 i��``ÀÔ £Ô� �
 i�>Í>Ô{

�Ô �
 i��``À£ £Ïä �
 i�>Í>ÔÏ

�Ï �
 i��``Àä £Ï£ �
 i�>Í>ÔÔ

�{ �! £ÏÔ �
 i�>Í>Ô£

�x �
 i�>Í>{£ £ÏÏ �
 i�>Í>Ôä

�È �
 i�>Í>{ä £Ï{ �Ô

�Ç �
 i�>Í>Ï� £Ïx �!

�n �
 i�>Í>Ïn £ÏÈ �
 i�>Í>£�

�� �
 i�>Í>ÏÇ £ÏÇ �
 i�>Í>£n

£ää �
 i�>Í>ÏÈ £Ïn �
 i�>Í>£Ç

£ä£ �
 i�>Í>Ïx £Ï� �
 i�>Í>£È

£äÔ 7 £{ä �
 i��``À££

£äÏ �! £{£ �
 i��``À£ä

£ä{ �
 i�>Í>Ï{ £{Ô 7

£äx �
 i�>Í>ÏÏ £{Ï �!

£äÈ �
 i�>Í>ÏÔ £{{ �
 i��``À�

£äÇ �
 i�>Í>Ï£ £{x �
 i��``Àn

£än �
 i�>Í>Ïä £{È �
 i�>Í>£x

£ä� �
 i�->Ã!£ £{Ç �
 i�>Í>£{

££ä �
 i��>Ã!x £{n �
 i�>Í>£Ï

£££ �
 i��>Ã!{ £{� �
 i�>Í>£Ô

££Ô �
 i��>Ã!Ï £xä �
 i�>Í>££

££Ï �
 i�->Ã!ä £x£ �
 i�>Í>£ä

££{ 7 £xÔ �
 i�>Í>�

0>L�iÊ£ä°Ï !Ö�iÀ�V>�Ê+��Ê��ÃÍ��}Ê���Ío
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�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

Pin Name Pin Name

£xÏ �
 i�>Í>n £�£ �!

£x{ �
 i�>Í>Ç £�Ô �
 i��>Ã!Ï

£xx �
 i�>Í>È £�Ï �
 i��>Ã!Ô

£xÈ �
 i�>Í>x £�{ �
 i��>Ã!£

£xÇ �
 i�>Í>{ £�x �
 i��>Ã!ä

£xn �
 i�#i!£ £�È �
 i�>Í>xä

£x� �
 i�#i!ä £�Ç �
 i�>Í>{�

£Èä 7 £�n �
 i�>Í>{n

£È£ �! £�� �
 i�>Í>{Ç

£ÈÔ �
 i�8i!£ Ôää �
 i�>Í>{È

£ÈÏ �
 i�8i!ä Ôä£ �
 i�>Í>{x

£È{ �
 i�>Í>Ï ÔäÔ �
 i�>Í>{{

£Èx �
 i�>Í>Ô ÔäÏ �
 i�>Í>{Ï

£ÈÈ �
 i�>Í>£ Ôä{ 7

£ÈÇ �
 i�>Í>ä Ôäx �!

£Èn 7 ÔäÈ �
 i�>Í>{Ô

£È� �! ÔäÇ �
 i�>Í>{£

£Çä �
 i�>Í>ÈÏ Ôän �
 i�>Í>{ä

£Ç£ �
 i�>Í>ÈÔ Ôä� �
 i�>Í>Ï�

£ÇÔ �
 i�>Í>È£ Ô£ä �
 i�>Í>Ïn

£ÇÏ �
 i�>Í>Èä Ô££ �
 i�>Í>ÏÇ

£Ç{ �
 i�>Í>x� Ô£Ô �!

£Çx �
 i�>Í>xn Ô£Ï �
 i�>Í>ÏÈ

£ÇÈ 7 Ô£{ �
 i�>Í>Ïx

£ÇÇ �! Ô£x �
 i�>Í>Ï{

£Çn �
 i�>Í>xÇ Ô£È �
 i�>Í>ÏÏ

£Ç� �
 i�>Í>xÈ Ô£Ç �
 i��``Àn

£nä �
 i�>Í>xx Ô£n �
 i��``ÀÇ

£n£ �
 i�>Í>x{ Ô£� �
 i��``ÀÈ

£nÔ �
 i�>Í>xÏ ÔÔä 7

£nÏ �! ÔÔ£ �!

£n{ �
 i�>Í>xÔ ÔÔÔ �
 i��``Àx

£nx �
 i�>Í>x£ ÔÔÏ �ÞÍ��Í!

£nÈ �
 i��>Ã!Ç ÔÔ{ �
 i��``À{

£nÇ �
 i��>Ã!È ÔÔx �
 i��``ÀÏ

£nn �
 i��>Ã!x ÔÔÈ �
 i��``ÀÔ

£n� �
 i��>Ã!{ ÔÔÇ �
 i��``À£

£�ä 7 ÔÔn �
 i��``Àä

0>L�iÊ£ä°Ï !Ö�iÀ�V>�Ê+��Ê��ÃÍ��}Ê���Ío
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Pin Name Pin Name

ÔÔ� �
 i�>Í>ÏÔ ÔÈÇ �!

ÔÏä �
 i�>Í>Ï£ ÔÈn 0iÃÍ����

ÔÏ£ �
 i�>Í>Ïä ÔÈ� �
 i�.�£

ÔÏÔ �
 i�>Í>Ô� ÔÇä 09���>�Vi`

ÔÏÏ �
 i�>Í>Ôn ÔÇ£ �
 i�.�ä

ÔÏ{ �
 i�>Í>ÔÇ ÔÇÔ �
 i�>Í>£È

ÔÏx �
 i�>Í>ÔÈ ÔÇÏ �
 i�>Í>£x

ÔÏÈ �
 i�>Í>Ôx ÔÇ{ �
 i�>Í>£{

ÔÏÇ �
 i�>Í>Ô{ ÔÇx �
 i�>Í>£Ï

ÔÏn 7 ÔÇÈ �
 i�>Í>£Ô

ÔÏ� �! ÔÇÇ �
 i�>Í>££

Ô{ä �
 i�>Í>ÔÏ ÔÇn 7

Ô{£ �
 i�>Í>ÔÔ ÔÇ� �!

Ô{Ô �
 i�>Í>Ô£ Ônä �
 i�>Í>£ä

Ô{Ï �
 i�>Í>Ôä Ôn£ �
 i�>Í>�

Ô{{ �
 i�>Í>£� ÔnÔ �
 i�>Í>n

Ô{x �
 i�>Í>£n ÔnÏ �
 i�>Í>Ç

Ô{È 7 Ôn{ �
 i�>Í>È

Ô{Ç �! Ônx �
 i�>Í>x

Ô{n �
 i�>Í>£Ç ÔnÈ �
 i�>Í>{

Ô{� �
 i�8i!Ï ÔnÇ �!

Ôxä �
 i�8i!Ô Ônn �
 i�>Í>Ï

Ôx£ �
 i�8i!£ Ôn� �
 i�>Í>Ô

ÔxÔ �
 i�8i!ä Ô�ä �
 i�>Í>£

ÔxÏ �
 i�#i!Ï Ô�£ �
 i�>Í>ä

Ôx{ 7 Ô�Ô �.ß�VÉ�ÞÍ0Þ��`£

Ôxx �! Ô�Ï 7.ß�VÉ�ÞÍ0Þ��`ä

ÔxÈ �
 i�#i!Ô Ô�{ 7

ÔxÇ �
 i�#i!£ Ô�x �!

Ôxn �
 i�#i!ä Ô�È 7���

Ôx� �
 i�->Ã!£ Ô�Ç ,.�É�ÞÍ0Þ-iµ

ÔÈä �
 i�->Ã!ä Ô�n �
�>��É�ÞÍ0Þ.«��Í

ÔÈ£ �! Ô�� .���£

ÔÈÔ  ��� Ïää �!

ÔÈÏ 0iÃÍ �`i Ïä£ .���ä

ÔÈ{ �
 i�->Ã!Ï ÏäÔ .#�£

ÔÈx �
 i�->Ã!Ô ÏäÏ .#�ä

ÔÈÈ 7 Ïä{ ����

0>L�iÊ£ä°Ï !Ö�iÀ�V>�Ê+��Ê��ÃÍ��}Ê���Ío
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��� 8LIVQEP�1EREKIQIRX
0�iÊ�>Þ��Ö�Ê�Ö�VÍ���ÊÍi�«iÀ>ÍÖÀiÊ�ÖÃÍÊLiÊ�i«ÍÊLi��ÝÊ0��>Þ®>�`ÊÍ��ÃÊV>�Ê���ßÊLi
}Ö>À>�Íii`ÊLßÊ«À�«iÀÊ>�>�ßÃ�ÃÊ�vÊÍ�iÊ�«iÀ>Í��}Êi�Ü�À���i�ÍÊ>�`ÊÍ�iÊÍ�iÀ�>�Ê«>Í�
LiÍÝii�ÊÍ�iÊ`�iÊ>�`ÊÍ�iÊ>�ÀÊÃÖÀÀ�Ö�`��}Ê�Í°

���� (IZMGI�'LEVEGXIVMWXMGW

0�iÃiÊ>ÀiÊv�Þi`ÊV�>À>VÍiÀ�ÃÍ�VÃÊ�vÊÍ�iÊ`iÜ�ViÊ>�`Ê>ÀiÊ��`i«i�`i�ÍÊ�vÊÍ�iÊ�«iÀ>Í��}
i�Ü�À���i�ÍÊ�ÀÊÍ�iÊV�>À>VÍiÀ�ÃÍ�VÃÊ�vÊ>�ßÊ�i>ÍÃ���\�

0��>Þ® r £ÔxÊc�°

+`�>Þ® r {°äÊ8>ÍÍÃÊJÊ7``�>Þ®]Êv ���ÊrÊxä �ã°

θ�V r äÊc�É8>ÍÍ°
Í�iÀiÊ�ÃÊ��ÊV>ÃiÊÍ�ÊV��Ã�`iÀÊ�iÀi]ÊÃ�ÊÍ��ÃÊÀiÃ�ÃÍ>�ViÊ�ÃÊ�i}��}�L�i®

���� 8LIVQEP�1SHIP

0�iÊv�À�Ö�>ÊÖÃi`ÊÍ�ÊV>�VÖ�>ÍiÊÍ�iÊ�Ö�VÍ���ÊÍi�«iÀ>ÍÖÀiÊ0�®Ê�Ã

0�Ê rÊ 0>ÊÊÊ³ÊÊÊ+`ÊÞÊÊθ�VÊ³ÊθVÃÊ³ÊθÃ>Ê®

rÊ 0>ÊÊÊ³ÊÊÊ+`ÊÞÊθ�>

8�iÀi\�

0�Ê r �Ö�VÍ���ÊÍi�«iÀ>ÍÖÀiÊc�®

0>Ê r ��L�i�ÍÊÊÍi�«iÀ>ÍÖÀiÊc�®

+`Ê r +�ÝiÀÊ`�ÃÃ�«>Í���Ê8>ÍÍÃ®

θ�V r �Ö�VÍ���ÊÍ�Ê�>ÃiÊÍ�iÀ�>�ÊÀiÃ�ÃÍ>�ViÊc�É8>ÍÍ®

θVÃ r �>ÃiÊÍ�Ê�i>ÍÃ���ÊÍ�iÀ�>�ÊÀiÃ�ÃÍ>�ViÊc�É8>ÍÍ®

θÃ>Ê r �i>ÍÃ���ÊÍ�Ê��ÀÊÊÍ�iÀ�>�ÊÀiÃ�ÃÍ>�ViÊc�É8>ÍÍ®

θ�>Ê r 0�Í>�Ê�Ö�VÍ���ÊÍ�Ê��ÀÊÊÍ�iÀ�>�ÊÀiÃ�ÃÍ>�ViÊc�É8>ÍÍ®

0�iÊθ�>Êv�À�Ê�vÊÍ�iÊiµÖ>Í���Ê�ÃÊ��ÀiÊ>««À�«À�>ÍiÊÝ�i�ÊÍ�iÀiÊ�ÃÊ��Ê�i>ÍÃ���Ê>ÍÍ>V�i`ÊÍ�
Í�iÊ`iÜ�ViÊÃiiÊLi��Ý®°
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���� 3TIVEXMSR�;MXLSYX�,IEXWMRO

�i�iÀ>��ßÊ�ÍÊ�ÃÊ��ÍÊÀiV���i�`i`ÊÍ�>ÍÊÍ��ÃÊ`iÜ�ViÊ�ÃÊ�«iÀ>Íi`ÊÝ�Í��ÖÍÊ>Ê�i>ÍÃ���Ê`Öi
Í�ÊÍ�iÊ��}�Ê>�Àv��ÝÊÀ>ÍiÃÊÝ��V�Ê�ÖÃÍÊLiÊ�>��Í>��i`ÊÍ�Ê�ii«Ê0�ÊLi��ÝÊ0��>Þ®°

0�iÊÏä{Ê�,�+Ê«>V�>}iÊÝ�Í�ÊÍ�iÊ`�iÊiÞ«�Ãi`Ê��ÊÍ�iÊÍ�«ÊÃÖÀv>ViÊ>�`Ê��Ê>ÍÍ>V�i`Ê�i>ÍÃ���
�>ÃÊÍ�iÊv����Ý��}Êθ�>ÊV�>À>VÍiÀ�ÃÍ�VÊ>ÃÊ>ÊvÖ�VÍ���Ê�vÊ>�Àv��Ý\�

Airflow (lfpm) θja (° C/W)

äÊÊ ���ÜiVÍ���Ê������}® Ïä

xäÊ ä°Ôx�ÉÃiV® ÔÈ

£ääÊ ä°x�ÉÃiV® ÔÏ

ÔääÊ £�ÉÃiV® Ôä

{ääÊ Ô�ÉÃiV® £n

0>L�iÊ££°£ Ïä{Ê«��Ê�,�+Ê+>V�>}iÊ0�iÀ�>�Ê��>À>VÍiÀ�ÃÍ�VÃ

�Þ>�«�i\�

0>Ê rÊÏäÊcÊ�

��Àv��ÝÊ rÊ{ääÊ�v«�

0�Ê rÊÏäÊ³Ê{°äÊÞÊ£n®

rÊ£äÔÊcÊ�

���� 3TIVEXMSR�;MXL�,IEXWMRO

8�Í�Ê>Ê�i>ÍÃ���Ê>ÍÍ>V�i`ÊÍ�ÊÍ�iÊ`iÜ�ViÊÍ�iÊ�Ö�VÍ���ÊÍi�«iÀ>ÍÖÀiÊÝ���Ê`i«i�`Ê��ÊθVÃÊ>�`
θÃ>°ÊθVÃÊ�ÃÊÍ�iÊÍ�iÀ�>�ÊÀiÃ�ÃÍ>�ViÊ�vÊÍ�iÊ����ÊLiÍÝii�ÊÍ�iÊ�i>ÍÃ���Ê>�`ÊÍ�iÊiÞ«�Ãi`ÊL>V�
ÃÖÀv>ViÊ�vÊÍ�iÊ`�i°ÊθÃ>Ê�ÃÊÍ�iÊÍ�iÀ�>�ÊÀiÃ�ÃÍ>�ViÊ�vÊÍ�iÊ�i>ÍÃ���Ê>�`ÊÝ���ÊLiÊ>ÊvÖ�VÍ���Ê�v
ÃßÃÍi�Ê>�Àv��Ý°

�Þ>�«�i\�

0> rÊ{äÊcÊ�

θVÃ rÊ£°äÊcÊ�É8>ÍÍÊ ��ÊÇÈxxÊi«�ÞßÊ�ÊÃiiÊLi��Ý®

θÃ> ≤Ê £ääÊ�Ê{ä®É{°äÊ�Ê£°ä

≤ £{°äÊcÊ�É8>ÍÍ°

��ÊÍ��ÃÊiÞ>�«�iÊ>Ê�i>ÍÃ���Ê�ÖÃÍÊLiÊV��Ãi�ÊÝ��V�Ê�>ÃÊ>ÊÍ�iÀ�>�ÊÀiÃ�ÃÍ>�ViÊv�}ÖÀiÊ�vÊ��
}Ài>ÍiÀÊÍ�>�Ê£{°äÊcÊ�É8>ÍÍÊ>ÍÊ>�Ê>�Àv��ÝÊ�>ÍV���}ÊÍ�iÊiÞ«iVÍi`Ê>�Àv��ÝÊ��ÊÍ�iÊÃßÃÍi�°
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���� ,IEXWMRO�%XXEGLQIRX

0Ý�Ê�iÍ��`ÃÊ�>ÜiÊLii�Ê>««À�Üi`Êv�ÀÊÍ�iÊ«ÖÀ«�ÃiÊ�vÊ>ÍÍ>V���}Ê>Ê�i>ÍÃ���Ê`�ÀiVÍ�ßÊ��Í�
Í�iÊiÞ«�Ãi`Ê`�iÊÃÖÀv>ViÊ>�`ÊÍ�iÊ2ÀiÍ�>�iÊV��v�À�>�ÊV�>Í��}Ê�>ÍiÀ�>�ÊV�ÜiÀ��}ÊÍ�iÊÍ�«Ê�v
Í�iÊ�,�+Ê«>V�>}i°

££°x°£ +ÀiviÀÀi`Ê�ÍÍ>V��i�ÍÊ iÍ��`

0�iÀ�>��ßÊV��`ÖVÍ�ÜiÊi«�Þß°Ê��Í�iÀÊ��VÍ�ÍiÊ#ÖÍ«ÖÍÊÏ£xÊÝ�Í�Ê��VÍ�ÍiÊÇÏnÇÊ�ÀÊÍß«iÊ��
ÇÈxxÊvÀ��ÊÊ�°�°Ê0iV�����}ßÊ��V°Ê0�iÊÍ��V��iÃÃÊ�vÊÍ�iÊi«�ÞßÊ�>ßiÀÊÃ��Ö�`ÊLiÊLiÍÝii�
ä°äx��Ê>�`Êä°£x��ÊÝ�Í�Ê£ää¯ÊV�ÜiÀ>}iÊ�vÊÍ�iÊiÞ«�Ãi`Ê`�iÊ>Ài>]Ê>�`Ê>Ê�>Þ��Ö�
Ü��`��}Ê��ÊÍ�iÊL��`Ê>Ài>Ê�vÊÏ¯°Ê0��ÃÊi«�ÞßÊÃ��Ö�`Ê��ÍÊLiÊÖÃi`Ê�ÖÍÃ�`iÊÍ�iÊ`�iÊ>Ài>°

0ß«�V>�Ê>V��iÜ>L�iÊθVÃÊÖÃ��}ÊÍ��ÃÊ�iÍ��`Ê�ÃÊ£°äÊcÊ�É8>ÍÍ°

££°x°Ô ��ÍiÀ�>Í�ÜiÊ�ÍÍ>V��i�ÍÊ iÍ��`

����iÀ�VÃÊ0�iÀ�>ÍÍ>V�Ê{äxÊÍ�iÀ�>��ßÊV��`ÖVÍ�ÜiÊÍ>«iÊÝ�i�ÊÖÃi`ÊÝ�Í�Ê>�Ê>``�Í���>�
>`�iÃ�Üi]ÊÃÖV�Ê>ÃÊ��VÍ�ÍiÊ#ÖÍ«ÖÍÊÏ£x]Êv�ÀÊÃÍÀÖVÍÖÀ>�ÊÃÖ««�ÀÍÊ�ÖÍÃ�`iÊÍ�iÊ`�iÊ>Ài>°

0ß«�V>�Ê>V��iÜ>L�iÊθVÃÊÖÃ��}ÊÍ��ÃÊ�iÍ��`Ê�ÃÊÔ°ÔÊcÊ�É8>ÍÍ°
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��� 6IWIX�'SRXVSP�ERH�8IWX�1SHI

���� 6IWIX

�Ê�Ö�LiÀÊ�vÊ«>À>�iÍiÀÃÊv�ÀÊÍ�iÊ���!0Ê 9Ê>ÀiÊÃiÍÊ>ÍÊÀiÃiÍÊ]ÊÃÖV�Ê>ÃÊ��V>�LÖvviÀÊ>�`
�À>�iLÖvviÀÊ�i��ÀßÊÃ�ãiÊ>�`ÊÃ«ii`°Ê0�iÊÀiÃiÍÊÃÍ>ÍiÊ�ÃÊV��v�}ÖÀi`ÊÝ�Í�ÊÀiÃ�ÃÍ�ÀÃÊV���iVÍi`
Í�ÊÍ�iÊ��V>�LÖvviÀÊ`>Í>Ê«��Ã°Ê0�iÊÃÍ>ÍiÊ�vÊÍ�iÊ`>Í>Ê«��ÃÊ�ÃÊÃ>�«�i`Ê��ÊÍ�iÊÀ�Ã��}Êi`}iÊ�v
Í�iÊÀiÃiÍÊ���i°ÊÊ7>À��ÖÃÊ«>À>�iÍiÀÃÊ�>ßÊLiÊV��v�}ÖÀi`Êi°}°

U �À>�iLÖvviÀÊ>�`Ê��V>�LÖvviÀÊÃ�ãiÃ°

U �À>�iLÖvviÀÊ>�`Ê��V>�LÖvviÀÊ-�.Ê>�`Ê��.ÊÍ����}Ã

U �À>�iLÖvviÀÊ>�`Ê��V>�LÖvviÀÊÝ�`Í�Ã°

0�ÊÃiÍÊ>ÊL�ÍÊÍ�Ê£ÊÍ�iÊÀi�iÜ>�ÍÊ`>Í>Ê«��ÊÃ��Ö�`ÊLiÊÍ�i`ÊÍ�Ê7ÊÏ°Ï7®ÊÝ�Í�Ê>Ê£ä�ÊÀiÃ�ÃÍ�À°

0�ÊÃiÍÊ>ÊL�ÍÊÍ�ÊäÊÍ�iÊÀi�iÜ>�ÍÊ`>Í>Ê«��ÊÃ��Ö�`ÊLiÊÍ�i`ÊÍ�Ê}À�Ö�`ÊÝ�Í�Ê>Ê{�ÇÊÀiÃ�ÃÍ�À°

���� 'PSGO�3TIVEXMSR�EX�6IWIX

0�iÊ���!0Ê 9Ê�ÃÊ>ÊÃß�V�À���ÖÃÊ`iÜ�Vi°Ê��ÀÊV�ÀÀiVÍÊÀiÃiÍÊ�«iÀ>Í���ÊÍ�iÊV��V�ÃÊ�ÖÃÍÊLi
ÀÖ����}Ê`ÖÀ��}ÊÍ�iÊÀiÃiÍÊ«Ö�Ãi°Ê�ÍÊ«�ÝiÀ�Ö«ÊV>ÀiÊ�ÖÃÍÊLiÊÍ>�i�ÊÍ�Êi�ÃÖÀiÊÍ�>ÍÊ ���Ê>�`
7���Ê>ÀiÊÀÖ����}ÊLiv�ÀiÊÍ�iÊÃßÃÍi�ÊÀiÃiÍÊ«Ö�ÃiÊV��«�iÍiÃ°

���� 6IWIX�0SGEPFYJJIV�'SRJMKYVEXMSR

0��ÃÊ�ÃÊ`iÍiÀ���i`Ê>ÃÊv����ÝÃÊLßÊÍ�iÊÀiÃiÍÊÃÍ>ÍiÊ�vÊÍ�iÊ��V>�LÖvviÀÊ`>Í>Ê«��Ã\

Bit 0 Number of Banks

ä £Ê
>��
£ ÔÊ
>��Ã

Bits 1-2 Page Size

ä ÔxÈÊ+�Þi�Ã
£ x£ÔÊ+�Þi�Ã
Ô £äÔ{Ê+�Þi�Ã
Ï Ôä{nÊ+�Þi�Ã

Bits 3-4 RAS-CAS low

ä ÔÊ���V�Ã
£ ÏÊ���V�Ã
Ô {Ê���V�Ã
Ï xÊ���V�Ã

Bits 5-6 RAS Precharge

ä ÔÊ���V�Ã
£ ÏÊ���V�Ã
Ô {Ê���V�Ã
Ï xÊ���V�Ã
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Bits 7-8 CAS Low

ä £Ê���V�Ã
£ ÔÊ���V�Ã
Ô ÏÊ���V�Ã
Ï {Ê���V�Ã

Bit 9 Page Mode Disable

ä +>}iÊ��`iÊ��>L�i`
£ +>}iÊ��`iÊ�Ã>L�i`

Bit 18 Dual Write Enables

ä ÔÊ8�Ê>�`ÊÈÊ��.Ê«��Ã
£ ÈÊ8�Ê>�`ÊÔÊ��.Ê«��Ã

Bits 20-21 PCI Maximum Latency

��À�ÃÊÍ�iÊÍ�«ÊÔÊL�ÍÃÊ�vÊÍ�iÊV��v�}ÖÀ>Í���ÊÃ«>ViÊ >Þ��Ö�Ê�>Íi�VßÊÀi}�ÃÍiÀ

Bits 22-23 PCI Minimum Grant

��À�ÃÊÍ�iÊÍ�«ÊÔÊL�ÍÃÊ�vÊÍ�iÊV��v�}ÖÀ>Í���ÊÃ«>ViÊ ����Ö�Ê�À>�ÍÊÀi}�ÃÍiÀ

Bits 24-26 Localbuffer Visible Region Size

ä £Ê LßÍi
£ ÔÊ LßÍiÃ
Ô {Ê LßÍiÃ
Ï nÊ LßÍiÃ
{ £ÈÊ LßÍiÃ
x ÏÔÊ LßÍiÃ
È È{Ê LßÍiÃ
Ç äÊ LßÍiÃ

Bits 27-29 Localbuffer width

ä £ÈÊL�ÍÃ
£ £nÊL�ÍÃ
Ô Ô{ÊL�ÍÃ
Ï ÏÔÊL�ÍÃ
{ ÏÈÊL�ÍÃ
x {äÊL�ÍÃ
È {nÊL�ÍÃ
Ç #Í�iÀÊÝ�`Í�

Bit 30 Localbuffer Bypass Packing

ä È{ÊL�ÍÊ��V>�LÖvviÀÊLß«>ÃÃÊÃÍi«
£ ÏÔÊL�ÍÊ��V>�LÖvviÀÊLß«>ÃÃÊÃÍi«

Bit 31 Aperture 1 Enable

ä �«iÀÍÖÀiÊ£Ê`�Ã>L�i`
£ �«iÀÍÖÀiÊ£Êi�>L�i`
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���� 6IWIX�*VEQIFYJJIV�'SRJMKYVEXMSR

0��ÃÊ�ÃÊ`iÍiÀ���i`Ê>ÃÊv����ÝÃÊLßÊÍ�iÊÀiÃiÍÊÃÍ>ÍiÊ�vÊÍ�iÊ�À>�iLÖvviÀÊ`>Í>Ê���iÃ\

Bits 0-1 RAS-CAS low

ä ÔÊ���V�Ã
£ ÏÊ���V�Ã
Ô {Ê���V�Ã
Ï xÊ���V�Ã

Bits 2-3 RAS Precharge

ä ÔÊ���V�Ã
£ ÏÊ���V�Ã
Ô {Ê���V�Ã
Ï xÊ���V�Ã

Bits 4-5 CAS Low

ä £Ê���V�Ã
£ ÔÊ���V�Ã
Ô ÏÊ���V�Ã
Ï {Ê���V�Ã

Bit 6 Page Mode Disable

ä +>}iÊ��`iÊ��>L�i`
£ +>}iÊ��`iÊ�Ã>L�i`

Bit 10 Fast Mode Disable

ä ��>L�i`
£ �Ã>L�i`

Bits 11-12 Shared Framebuffer Mode

ä �Ã>L�i`
£ �ÀL�ÍiÀ
Ô -iµÖiÃÍiÀ
Ï -iÃiÀÜi`

Bit 13 Video Transfer Disable

ä 0À>�ÃviÀÊ�ßV�iÃÊ��>L�i`
£ 0À>�ÃviÀÊ�ßV�iÃÊ�Ã>L�i`
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Bit 14 External VTG Select

ä ��ÍiÀ�>�Ê70�
£ �ÞÍiÀ�>�Ê70�

Bits 15-16 Framebuffer Interleave

ä £ÊÝ>ß
£ ÔÊÝ>ß
Ô {ÊÝ>ß
Ï -iÃiÀÜi`

Bits17-18 Block Fill Size

ä �Ã>L�i`
£ {Ê+�Þi�Ã
Ô nÊ+�Þi�Ã
Ï -iÃiÀÜi`

Bit 19 Dual Write Enables

ä {Ê8�Ê>�`ÊnÊ��.Ê«��Ã
£ nÊ8�Ê>�`Ê{Ê��.Ê«��Ã

Bit 20 TX Enhanced Shared Memory

ä ���!0ÊÏää.9ÊV��«>Í�L�iÊ.�>Ài`Ê�À>�iLÖvviÀÊV��ÍÀ��
£ ���>�Vi`Ê.�>Ài`Ê i��ÀßÊ���ÍÀ��

Bit 21 SFBModeSwap

ä .�
 �`iÊv�i�`Ê�>ÃÊ`iv>Ö�ÍÊ>VÍ���
£ ��ÜiÀÍÊ>VÍ���Ê�vÊ.�
 �`iÊv�i�`

Bit 22 EDO DRAM Localbuffer

äÊÊ �>ÃÍÊ+>}iÊ �`iÊ-� Êv�ÍÍi`Êv�ÀÊ��V>�ÊLÖvviÀ

£ �#ÊÀ>�Êv�ÍÍi`Êv�ÀÊ��V>�Ê
ÖvviÀ

Ê0��ÃÊv�i�`Ê�>ÃÊ��Ê`�ÀiVÍÊivviVÍÊ��ÊÍ�iÊ�>À`Ý>Ài®

Bti 23 SAM Size

ä ÔxÈÞ£ÈÊ.� Ê �`i

£ x£ÔÞ£ÈÊ.� Ê �`i

Ê0��ÃÊv�i�`Ê�>ÃÊ��Ê`�ÀiVÍÊivviVÍÊ��ÊÍ�iÊ�>À`Ý>Ài®

Bit 26 Base Class Zero

äÊrÊ���!0Ê 9ÊÀiÍÖÀ�ÃÊ>Ê+��Ê
>ÃiÊV�>ÃÃÊ>�`ÊÃÖL�V�>ÃÃÊ�vÊäÏ�Ênä�
£ÊrÊ���!0Ê 9ÊÀiÍÖÀ�ÃÊ>Ê+��Ê
>ÃiÊ��>ÃÃÊ>�`ÊÃÖL���>ÃÃÊ�vÊää�Êää�

Bit 27 Reserved

Bit 28 Aperture 1 Enable

ä �«iÀÍÖÀiÊ£Ê`�Ã>L�i`
£ �«iÀÍÖÀiÊ£Êi�>L�i`
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Bits 29-31 Framebuffer Visible Region Size

ä £Ê LßÍi
£ ÔÊ LßÍiÃ
Ô {Ê LßÍiÃ
Ï nÊ LßÍiÃ
{ £ÈÊ LßÍiÃ
x ÏÔÊ LßÍiÃ
È -iÃiÀÜi`
Ç äÊ LßÍiÃ

���� 4VSHYGXMSR�8IWX�1SHI

0��ÃÊÊÃiVÍ���Ê`iÃVÀ�LiÃÊ��ÝÊÍ�Ê«�>ViÊÍ�iÊ���!0Ê 9Ê��Í�Ê>Ê��`iÊÃÖ�Í>L�iÊv�ÀÊL�>À`
«À�`ÖVÍ���ÊÍiÃÍ°Ê��Ê
�>À`Ê�0�Ê��`i]Ê>��Ê���!0Ê`À�ÜiÀÃÊ>ÀiÊÍÀ�ÃÍ>Íi`°Ê��Ê�À`iÀÊÍ�Ê`�ÊÍ��Ã]
Í�iÊ�£Ê>�`Ê�ÔÊÊ«��ÃÊ�ÖÃÍÊLiÊ«Ö��i`Ê��Ý°
+��

�Ô ��}�

�£ ��}�

0iÃÍ���� ��Ý

0iÃÍ
��� ��Ý

0iÃÍ���� ��Ý

0>L�iÊ£Ô°£ ���!0Ê 9Ê�Ö�VÍ���>�Ê �`i

+��

�£ ��Ý

�Ô ��Ý

0iÃÍ���� ��Ý

0iÃÍ
��� ��Ý

0iÃÍ���� ��Ý

0>L�iÊ£Ô°Ô ���!0Ê 9Ê
�>À`Ê�0�Ê �`i
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��� 4EGOEKI�(MQIRWMSRW

c b a

E

d

304 CQFP

1

F

��}ÖÀiÊ£Ï°£  iV�>��V>�Ê�>}À>�Ã

Dimension mm
>Ê �i>`Ê+�ÍV� ä°x

LÊ �i>`Ê8�`Í� ä°ÔÏÊ´Êä°äx

VÊ ���ÍÊ�i�}Í� ä°xÊ´Êä°£

`Ê �i�}�Í Ï°£Ê�>Þ

�Ê 8�`Í�ÊÍ�iÊÍ�ÊÍ�i® {Ô°ÈÊ´Êä°Ô

�Ê 
�`ßÊ8�`Í� {ä°äÊ´Êä°Ô

0>L�iÊ£Ï°£ Ïä{Ê«��Ê�,�+Ê+>V�>}iÊ��i�Ã���Ã
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-RHI\
A

Address Map, 4, 18, 68, 72
Alpha blend, 26
alpha blending, 1
Alpha test, 26
antialiasing, 1
Aperture 0 Control Register, 27
Aperture 1 Control Register, 29
Aperture0, 27, 82
Aperture1, 29, 82

B

Back Porch, 63
Base, 7, 12, 13, 14, 15, 37, 81, 121
Base Address 0 Register, 12
Base Address 1 Register, 13
Base Address 2 Register, 13
Base Address 3 Register, 14
Base Address 4 Register, 14
BIST, 10, 81
Blanking Time, 63, 64

C

Cache Line Size, 10
CBlank, 50, 57, 79, 88, 91, 107, 109, 114
CFGBaseAddr0, 12, 81
CFGBaseAddr1, 13, 81
CFGBaseAddr2, 13
CFGBaseAddr3, 14
CFGBaseAddr4, 14
CFGBist, 10, 81
CFGCacheLine, 81
CFGCardBus, 15
CFGClassCode, 7, 81
CFGCommand, 8, 81
CFGDeviceId, 6
CFGHeaderType, 7, 81
CFGIntLine, 12, 81
CFGIntPin, 81
CFGLatTimer, 10, 81
CFGMaxLat, 11, 81
CFGMinGrant, 11, 81
CFGRevisionId, 6
CFGRomAddr, 15
CFGStatus, 9, 81
CFGSubsystemId, 16
CFGSubsystemVendorId, 16
CFGVendorId, 6, 81
Class Code Register, 7
clock speeds, 3
Color DDA, 26
Command Register, 8

CompositeBlank, 45
CompositeSync, 45
CompSync, 50, 57, 91, 107, 109, 111
configuration registers, 2, 5
configuration space, 2, 33, 119

D

depth buffering, 1
Device Control, 8, 81
Device ID, 6
Device Status, 9
DMA Control Register, 30
DMA controller, 2, 22, 23, 30, 44
DMA Count, 23
DMA Flag, 21
DMA Start Address, 23
DMAAddress, 23, 82
DMAControl, 30, 82
DMACount, 23, 82
Dot Clock, 63, 64
DRAM, 2, 3, 32, 33, 35, 37, 67, 69, 98, 101, 106, 121

E

EDO DRAM, 35, 37, 68, 69, 121
Electrical Data

AC Specifications, 84
DC Specifications, 83

Electrical Ratings, 83
EPROM, 4
Error Flag, 21, 24
Error Flags Register, 24
ErrorFlags, 24, 82
Expansion EPROM, 4
Expansion ROM Base Address, 15
Expansion ROM Interface, 17
External Flag, 21
External Timing Generator, 77, 78, 79
External Video Logic Interface, 4

F

FBGCColorLower, 82
FBGCWrMask, 40, 82
FBMemCasN, 39, 89, 106, 109
FBMemoryCtl, 36, 82
FBMemWeN, 39, 80, 84, 89, 106, 109
FBModeSel, 38, 41, 62, 74, 82
FBTXMemCtl, 41, 74, 82
FBWrMaskk, 42
FIFO, 2, 18, 22, 24, 31, 44, 82
FIFO Disconnect Register, 31
FIFODis, 31, 82
Fog, 26
Frame Row Address register, 51, 57
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Framebuffer, 2, 3, 4, 13, 14, 18, 27, 29, 36, 37, 38,
39, 40, 41, 42, 45, 70, 71, 72, 73, 74, 75, 76, 77,
79, 80, 82, 88, 92, 93, 94, 106, 107, 108, 118, 120,
121, 122
Configurations, 79
PCI Region 2 and Region 4 Address Map, 72
Registers, 18, 36
Shared, 74
Timing, 77

Framebuffer Bypass Write Mask, 42
Framebuffer Graphics Core Color Lower, 40
Framebuffer Graphics Core Color Upper, 42
Framebuffer Graphics Core Write Mask, 40
Framebuffer Memory Control, 36
Framebuffer Memory Interface, 3
Framebuffer Mode Select, 38
Framebuffer Registers, 18, 36
Framebuffer TX Shared Memory Control, 41, 76, 82
Frequency, 4, 63
Front Porch, 64
Functional Overview, 1

G

GID Stencil Depth, 26
GLINT 500TX

Device Identification, 6
Miscellaneous Functions, 10
Register Set, 81

GLINT 500TX as Secondary Controller, 76
Gouraud shading, 1
Graphics Core, 2, 3, 18, 19, 23, 40, 42, 43, 44, 53, 72
Graphics Core FIFO Interface, 44
Graphics Core Registers, 43

H

HBlank, 57
Header Type, 7
Heatsink, 115, 116, 117

Alternative Attachment Method, 117
Attachment, 117
Preferred Attachment Method, 117

hexadecimal number, 1, 2
HGate, 48, 57
Horizontal Blank End, 47
Horizontal Gate, 48, 49, 57
Horizontal Gate End, 49
Horizontal Gate Start, 48
Horizontal Limit, 46
Horizontal Sync End, 46
Horizontal Sync Start Register, 46
Horizontal Timing Specifications, 55
HSync, 45, 50, 57, 79, 89, 91, 107, 109, 114

I

InFIFOSpace, 22, 44, 82

Input FIFO Error Flag, 24
Input FIFO Space Register, 22
IntEnable, 20, 82
Interleave, 59, 61, 62, 71
Internal Video Registers, 18
Internal Video Timing Generator, 45
Internal VTG Register Set, 46
Interrupt Enable Register, 20
Interrupt Flags Register, 21
Interrupt Line, 12
Interrupt Pin, 11
IntFlags, 21, 82
Introduction, 1

L

Latency Timer, 10
LB read, 26
LB write, 26
LBMemCasN, 33, 69, 89, 106, 109
LBMemoryCtl, 32, 69, 82
LBMemoryCtl register, 69
LBMemoryEDO, 35, 69, 82
LBMemWeN, 33, 84, 89, 106, 109
Localbuffer, 2, 3, 4, 11, 13, 14, 17, 18, 27, 29, 32, 33,

34, 35, 36, 37, 38, 65, 67, 68, 69, 70, 74, 82, 95,
96, 97, 98, 99, 100, 101, 106, 108, 118, 119, 121
BankSize, 69
Example Configuration, 69
Field Sizes, 68
Memory Types, 68
Registers, 18, 32
Shared, 3, 70
Visible Bypass Memory, 68

Localbuffer data pins, 4, 11, 13, 14, 32, 36, 38, 65,
68, 118

Localbuffer Memory Control, 32
Localbuffer Memory EDO, 35
Localbuffer Memory Interface, 2
Localbuffer Registers, 18, 32

M

Maximum Latency, 11, 33, 119
MClk, 33, 41, 45, 66, 76, 78, 85, 88, 89, 105, 109,

114, 115, 118
Minimum Grant, 11, 33, 119
Miscellaneous Functions, 10
Mode Control, 53, 82

O

OutFIFOWords, 22, 82
Output FIFO Error Flag, 24
Output FIFO Words Register, 22
Overview of Internal VTG features, 45
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P

PCI apertures, 2
PCI Configuration, 5
PCI interface, 2, 10, 19, 45
PCI Local Bus, 2, 3
PCIClk, 45, 85, 86, 87, 105, 109, 111
PCIFrameN, 1, 84, 86, 87, 105, 109, 111
Period, 63, 64
Pin Information, 104
Polarity Control, 50, 57
primary controller, 3, 41, 74, 75, 76, 107

Q

QSF, 52, 53, 57, 79, 88, 90, 107, 110, 114

R

RAMDAC, 45, 57, 58, 59, 60, 62
Rasterizer, 26
Region 0 Address Map, 18
Reset

Clock Operation, 118
Framebuffer Configuration, 120
Localbuffer Configuration, 118

Reset Configuration Control, 4
Reset Control, 4, 19, 32, 36, 38, 68, 72, 118
Reset Status Register, 19
ResetStatus, 19, 82
Revision ID, 6

S

scaleable memory architecture, 1
Scissor Stipple, 26
SClk, 52, 53, 57, 58, 91, 107, 110
SClks, 57
secondary controller, 3, 41, 74, 75, 76, 77, 107
Serial Clock Control, 52, 57, 59
Serial Port Options, 58
SFBModeSwap, 38, 41, 74, 121
Shared Localbuffer Interface, 3
Slave Hadjust, 54
split register, 51, 52, 57
Status Register, 9, 18, 19, 82
Sync and Blank Generation, 57
Sync Flag, 21
Sync Width, 63
Sync. Polarity, 63

T

Test Mode, 118, 122
Test Register, 26
TestRegister, 26, 82
texture mapping, 1
Thermal

Management, 115
Model, 115

Transfer Request Protocol, 79
TXEnhanced, 41, 54, 59, 74, 75, 76, 108, 110, 114

U

undefined hexadecimal number, 2

V

VBlank, 57
VClk, 3, 45, 46, 47, 53, 54, 55, 82, 85, 90, 91, 105,

110, 114, 118
VClkCtl, 25, 82, 107, 110
VClkPeriod, 55, 56, 57
Vendor ID, 6, 16
Vertical and Horizontal Gate, 57
Vertical Blank End, 48, 51
Vertical Gate, 49
Vertical Gate Start, 49
Vertical Limit, 47
Vertical Line Number, 51
Vertical Sync End, 48
Vertical Sync Start, 47
Vertical Timing, 56
VGate, 57
video clock, 3, 4, 25, 45
Video Clock Control Register, 25
Video Timing Generation, 3
VRAM Requirements, 77
VRAM Serial Port, 58
VRAM Transfer Control, 57
VRAM., 3, 36, 38, 39
VSync, 45, 50, 57, 79, 89, 91, 107, 110, 114
VTG, 39, 45, 46, 53, 55, 63, 79, 121
VTG Configuration, 55
VTGFrameRowAddr, 51, 82
VTGHBlankEnd, 47, 55, 64, 82
VTGHCount, 55
VTGHGateEnd, 49, 57, 64, 82
VTGHGateStart, 57, 64, 82
VTGHLimit, 46, 55, 56, 64, 82
VTGHSyncEnd, 55, 64, 82
VTGHSyncStart, 46, 55, 64, 82
VTGModeCtl, 53, 82
VTGPolarity, 50, 82
VTGSerialClk, 52, 82
VTGVBlankEnd, 48, 56, 64, 82
VTGVGateEnd, 57, 82
VTGVGateStart, 49, 57, 82
VTGVLimit, 47, 56, 64, 82
VTGVLineNumber, 82
VTGVSyncEnd, 48, 56, 64, 82
VTGVSyncStart, 56, 64, 82


