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>«iÀÍÖÀiÃÊ>���ÝÊ`�vviÀi�ÍÊÜ�iÝÃÊ�vÊÍ�iÊ�i��ÀßÊÍ�ÊV��iÞ�ÃÍÊÝ�Í��ÖÍÊÀi}�ÃÍiÀÊÀi�«À�}À>����}Æ
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Device ID

Status Command

Class Code Revision ID

BIST Header Type Latency Timer Cache Line Size

Base Address Registers

CardBus CIS Pointer

Expansion ROM Base Address

Capabilities ptr

Reserved

Max_Lat Min_Gnt Interrupt Pin Interrupt line
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34h

38h

3Ch

10h

14h
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Ô°£{°x �i>`iÀÊ0ß«i

CFGHeaderType
-i}���\Ê ���v�}ÖÀ>Í��� -i>`

#vvÃiÍ\Ê ä�� -iÃiÍÊ7>�Öi\Ê ää�
08162431

Header type


�ÍÃÊä�£x .iiÊ����>Í0��iÀÊ>�`Ê����>V�i���i


�ÍÃÊ£È�ÔÏ ää�
�i>`iÀÊ0ß«i°Ê+��Ê
iv���Í���\Ê.��}�iÊvÖ�VÍ���Ê`iÜ�Vi


�ÍÃÊÔ{�Ï£ .iiÊ���
�ÃÍ
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Ô°£{°È ����>�`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+�- �
��ÊÊÔÊÃÖ««�ÀÍÃÊ>��Ê�iViÃÃ>ÀßÊL�ÍÃÊÝ�Í���ÊÍ�iÊV���>�`
Ài}�ÃÍiÀÊv�ÀÊÍ�iÊvÖ�VÍ���>��ÍßÊ�ÍÊV��Í>��Ã°

CFGCommand
-i}���\Ê ���v�}ÖÀ>Í��� -i>`É8À�Íi

#vvÃiÍ\Ê ä{� -iÃiÍÊ7>�Öi\Ê ää�
08162431

Command


�ÍÊä �É#Ê.«>ViÊ��>L�i
äÊrÊ
�Ã>L�iÊ�É#ÊÃ«>ViÊ>VViÃÃiÃ°
£ÊrÊ��>L�iÊ�É#ÊÃ«>ViÊ>VViÃÃiÃ°
�vÊv�Þi`Ê.7��Ê>``ÀiÃÃ��}Ê�ÃÊ`�Ã>L�i`ÊÍ��ÃÊL�ÍÊÝ���ÊLiÊäÊ­Ài>`����ß®°


�ÍÊ£  i��ÀßÊ.«>ViÊ��>L�i
äÊrÊ
�Ã>L�iÊ�i��ÀßÊÃ«>ViÊ>VViÃÃiÃ°
£ÊrÊ��>L�iÊ�i��ÀßÊÃ«>ViÊ>VViÃÃiÃ°


�ÍÊÔ 
ÖÃÊ >ÃÍiÀÊ��>L�i
äÊrÊ
�Ã>L�iÊ�>ÃÍiÀÊ>VViÃÃiÃ°
£ÊrÊ��>L�iÊ�>ÃÍiÀÊ>VViÃÃiÃ°


�ÍÊÏ .«iV�>�Ê�ßV�iÊ��>L�i ­-i>`Ê#��ß®
äÊrÊ+�- �
��Ê�iÜiÀÊÀiÃ«��`ÃÊÍ�ÊÃ«iV�>�ÊVßV�iÊ>VViÃÃiÃ°


�ÍÊ{  i��ÀßÊ8À�ÍiÊ>�`Ê��Ü>��`>ÍiÊ��>L�i ­-i>`Ê#��ß®
äÊrÊº i��ÀßÊ8À�ÍiÊ>�`Ê��Ü>��`>Íi»Ê�ÃÊ�iÜiÀÊ}i�iÀ>Íi`°


�ÍÊx .7��Ê+>�iÍÍiÊ.���«Ê��>L�i
äÊrÊ0Ài>ÍÊ«>�iÍÍiÊ>VViÃÃiÃÊ���iÊ>��Ê�Í�iÀÊ.7��Ê>VViÃÃiÃ°
£ÊrÊ��>L�iÊ.7��Ê«>�iÍÍiÊÃ���«��}°
�vÊv�Þi`Ê.7��Ê>``ÀiÃÃ��}Ê�ÃÊ`�Ã>L�i`]ÊÍ��ÃÊL�ÍÊ�ÃÊäÊ­Ài>`����ß®°


�ÍÊÈ +>À�ÍßÊ�ÀÀ�ÀÊ-iÃ«��ÃiÊi�>L�i ­-i>`Ê#��ß®
äÊrÊ+�- �
��Ê`�iÃÊ��ÍÊÃÖ««�ÀÍÊÊ«>À�ÍßÊiÀÀ�ÀÊÀi«�ÀÍ��}°


�ÍÊÇ �``ÀiÃÃÉ
>Í>ÊÃÍi««��}Êi�>L�i ­-i>`Ê#��ß®
äÊrÊ+�- �
��Ê`�iÃÊ��ÍÊ«iÀv�À�ÊÃÍi««��}°


�ÍÊn .�--Ê`À�ÜiÀÊi�>L�i ­-i>`Ê#��ß®
äÊrÊ+�- �
��Ê`�iÃÊ��ÍÊÃÖ««�ÀÍÊ«>À�ÍßÊiÀÀ�ÀÊÀi«�ÀÍ��}°


�ÍÊ�  >ÃÍiÀÊ�>ÃÍÊ
>V��Í��
>V�Ê��>L�i ­-i>`Ê#��ß®
äÊrÊ0�iÊ+�- �
��Ê�>ÃÍiÀÊ`�iÃÊ��ÍÊ`�Êv>ÃÍÊL>V��Í��L>V�Ê>VViÃÃiÃ°


�ÍÃÊ£ä�£x -iÃiÀÜi` ­-i>`Ê#��ß®
ää°ääääL°


�ÍÃÊ£È�Ï£ .iiÊ���.Í>ÍÖÃ°
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Ô°£{°Ç .Í>ÍÖÃÊ-i}�ÃÍiÀ

CFGStatus
-i}���\Ê ���v�}ÖÀ>Í��� -i>`

#vvÃiÍ\Ê äÈ� -iÃiÍÊ7>�Öi\Ê ää�
08162431

Status


�ÍÃÊä�£x .iiÊ�������>�`


�ÍÃÊ£È�Ôä -iÃiÀÜi` ­-i>`Ê#��ß®


�ÍÊÔ£ ÈÈÊ �ãÊ�>«>L�i ­-i>`Ê#��ß®
äÊrÊ+�- �
��Ê�ÃÊÏÏÊ �ãÊV>«>L�iÊ���ß°


�ÍÊÔÔ 2
�Ê.Ö««�ÀÍi` ­-i>`Ê#��ß®
äÊrÊ+�- �
��Ê`�iÃÊ��ÍÊÃÖ««�ÀÍÊÖÃiÀ�`iv��>L�iÊV��v�}ÖÀ>Í���Ã°


�ÍÊÔÏ �>ÃÍÊ
>V��Í��
>V�Ê�>«>L�i ­-i>`Ê#��ß®
£ÊrÊ+�- �
��ÊV>�Ê>VVi«ÍÊv>ÃÍÊL>V��Í��L>V�Ê+��ÊÍÀ>�Ã>VÍ���Ã°


�ÍÊÔ{ 
>Í>Ê+>À�ÍßÊ�ÀÀ�ÀÊ
iÍiVÍi` ­-i>`Ê#��ß®
äÊrÊ+>À�ÍßÊV�iV���}Ê��ÍÊ��«�i�i�Íi`Ê��Ê+�- �
��Ê°


�ÍÃÊÔx�ÔÈ 
�7.��Ê0����} ­-i>`Ê#��ß®
ä£LÊrÊ+�- �
��Ê>ÃÃiÀÍÃÊ
�7.���Ê>ÍÊ�i`�Ö�ÊÃ«ii`°


�ÍÊÔÇ .�}�>�i`Ê0>À}iÍÊ�L�ÀÍ ­-i>`Ê#��ß®
äÊrÊ+�- �
��Ê�iÜiÀÊÃ�}�>�ÃÊ0>À}iÍ��L�ÀÍ°


�ÍÊÔn -iVi�Üi`Ê0>À}iÍÊ�L�ÀÍ
0��ÃÊL�ÍÊ�ÃÊÃiÍÊLßÊÍ�iÊ+�- �
��ÊLÖÃÊ�>ÃÍiÀÊÝ�i�iÜiÀÊ�ÍÃÊÍÀ>�Ã>VÍ���Ê�ÃÊÍiÀ���>Íi`ÊÝ�Í�
0>À}iÍ��L�ÀÍ°


�ÍÊÔ� -iVi�Üi`Ê >ÃÍiÀÊ�L�ÀÍ
0��ÃÊL�ÍÊ�ÃÊÃiÍÊLßÊÍ�iÊ+�- �
��ÊLÖÃÊ�>ÃÍiÀÊÝ�i�iÜiÀÊ�ÍÃÊÍÀ>�Ã>VÍ���Ê�ÃÊÍiÀ���>Íi`ÊÝ�Í�
 >ÃÍiÀ��L�ÀÍ°


�ÍÊÏä .�}�>�i`Ê.ßÃÍi�Ê�ÀÀ�À ­-i>`Ê#��ß®
äÊrÊ+�- �
��Ê�iÜiÀÊ>ÃÃiÀÍÃÊ>ÊÃßÃÍi�ÊiÀÀ�À°


�ÍÊÏ£ 
iÍiVÍi`Ê+>À�ÍßÊ�ÀÀ�À ­-i>`Ê#��ß®
äÊrÊ+>À�ÍßÊV�iV���}Ê�ÃÊ��ÍÊ��«�i�i�Íi`ÊLßÊ+�- �
��°
8À�ÍiÃÊÍ�ÊÍ��ÃÊÀi}�ÃÍiÀÊV>ÖÃiÊL�ÍÃÊÍ�ÊLiÊÀiÃiÍ]ÊLÖÍÊ��ÍÊÃiÍ°Ê�ÊL�ÍÊ�ÃÊÀiÃiÍÊÝ�i�iÜiÀÊÍ�iÊÀi}�ÃÍiÀÊ�Ã
��>`i`ÊÝ�Í�ÊÍ�iÊV�ÀÀiÃ«��`��}ÊL�ÍÊ«�Ã�Í���ÊÃiÍÊÍ�Ê��i°
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Ô°£{°n 
�.0

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

CFGBist
-i}���\Ê ���v�}ÖÀ>Í��� -i>`

#vvÃiÍ\Ê ä�� -iÃiÍÊ7>�Öi\Êää�
08162431

BIST


�ÍÃÊä�ÔÏ .iiÊ����>Í0��iÀÊ>�`Ê����>V�i���i


�ÍÃÊÔ{�Ï£ 
�.0
ää�° 
�.0ÊÖ�ÃÖ««�ÀÍi`ÊLßÊ+�- �
��ÊÊ�ÜiÀÊÍ�iÊ+��Ê��ÍiÀv>Vi°

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°

CFGLatTimer
-i}���\Ê ���v�}ÖÀ>Í��� -i>`É8À�Íi

#vvÃiÍ\Ê ä
� -iÃiÍÊ7>�Öi\Ê ää�
08162431

Latency Timer


�ÍÃÊä�Ç .iiÊ����>V�i���i


�ÍÃÊn�£x �>Íi�VßÊ0��iÀÊ��Ö�Í
.iÍÃÊÍ�iÊ�>Þ��Ö�Ê�Ö�LiÀÊ�vÊ+��ÊV��V�ÊVßV�iÃÊv�ÀÊ�>ÃÍiÀÊLÖÀÃÍÊ>VViÃÃiÃ°


�ÍÃÊ£È�Ï£ .iiÊ���
�ÃÍÊ>�`Ê����i>`iÀ0ß«i

Ô°£{°£ä �>V�iÊ���iÊ.�ãi

0��ÃÊÀi}�ÃÍiÀÊÃ«iV�v�iÃÊÍ�iÊV>V�iÊ���iÊÃ�ãiÊ��ÊÖ��ÍÃÊ�vÊÏÔÊL�ÍÊÝ�À`Ã°Ê�ÍÊ�ÃÊ���ßÊ��«�i�i�Íi`Êv�À
�>ÃÍiÀÃÊÝ��V�ÊÖÃiÊÍ�iÊ¼ i��ÀßÊÝÀ�ÍiÊ>�`Ê��Ü>��`>Íi½ÊV���>�`°Ê+�- �
��ÊÊÔÊ`�iÃÊ��ÍÊÖÃi
Í��ÃÊV���>�`°

CFGCacheLine
-i}���\Ê ���v�}ÖÀ>Í��� -i>`

#vvÃiÍ\Ê ä�� -iÃiÍÊ7>�Öi\Ê ää�
08162431

Cache Line


�ÍÃÊä�Ç �>V�iÊ���iÊ.�ãi
ää�°Ê�>V�iÊ���iÊÃ�ãiÊÖ�ÃÖ««�ÀÍi`°


�ÍÃÊn�Ï£ .iiÊ���
�ÃÍ]Ê����i>`iÀ0ß«iÊ>�`Ê����>Í0��iÀ
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Ô°£{°££  >Þ��Ö�Ê�>Íi�Vß

0��ÃÊÀi}�ÃÍiÀÊÃ«iV�v�iÃÊ��ÝÊ�vÍi�ÊÍ�iÊ+��Ê`iÜ�ViÊ�ii`ÃÊÍ�Ê}>��Ê>VViÃÃÊÍ�ÊÍ�iÊ+��ÊLÖÃ°

CFGMaxLat
-i}���\Ê ���v�}ÖÀ>Í��� -i>`

#vvÃiÍ\Ê Ï�� -iÃiÍÊ7>�Öi\Ê vÀ��ÊV��v�}ÖÀ>Í���Ê`>Í>
08162431

Max Lat


�ÍÃÊä�ÔÏ .iiÊ��� ���À>�Í]Ê�����Í+��Ê>�`Ê�����Í���i


�ÍÃÊÔ{�Ï£  >Þ��Ö�Ê�>Íi�Vß
+�ÃÃ�L�iÊÜ>�ÖiÃÊ>Ài\Êää�]Ê{ä�]Ênä�]Ê>�`Ê�ä�°

Ô°£{°£Ô  ����Ö�Ê�À>�Í

0��ÃÊÀi}�ÃÍiÀÊÃ«iV�v�iÃÊ��ÝÊ���}Ê>ÊLÖÀÃÍÊ«iÀ��`ÊÍ�iÊ+��Ê`iÜ�ViÊ�ii`Ã°

CFGMinGrant
-i}���\Ê ���v�}ÖÀ>Í��� -i>`

#vvÃiÍ\Ê Ï�� -iÃiÍÊ7>�Öi\Ê vÀ��ÊV��v�}ÖÀ>Í���Ê`>Í>
08162431

Min Grant


�ÍÃÊä�£x .iiÊ�����Í+��Ê>�`Ê�����Í���i


�ÍÃÊ£È�ÔÏ  ����Ö�Ê�À>�Í
+�ÃÃ�L�iÊÜ>�ÖiÃÊ>Ài\Êää�]Ê{ä�]Ênä�]Ê>�`Ê�ä�°


�ÍÃÊÔ{�Ï£ .iiÊ��� >Þ�>Í

Ô°£{°£Ï ��ÍiÀÀÖ«ÍÊ+��

0�iÊ��ÍiÀÀÖ«ÍÊ+��ÊÀi}�ÃÍiÀÊÃ«iV�v�iÃÊÝ��V�Ê���iÊ+�- �
��ÊÖÃiÃ°

CFGIntPin
-i}���\Ê ���v�}ÖÀ>Í��� -i>`

#vvÃiÍ\Ê Ï
� -iÃiÍÊ7>�Öi\Ê ä£�
08162431

Interrupt Pin


�ÍÃÊä�Ç .iiÊ�����Í���i


�ÍÃÊn�£x ��ÍiÀÀÖ«ÍÊ+��
ä£� +�- �
��ÊÊÖÃiÃÊ��ÍiÀÀÖ«ÍÊ«��Ê�!0�!


�ÍÃÊ£È�Ï£ .iiÊ��� ���À>�ÍÊ>�`Ê��� >Þ�>Í
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Ô°£{°£{ ��ÍiÀÀÖ«ÍÊ���i

0�iÊ��ÍiÀÀÖ«ÍÊ���iÊÀi}�ÃÍiÀÊ��Ê>�Ên�L�ÍÊÀi}�ÃÍiÀÊÖÃi`ÊÍ�ÊV���Ö��V>ÍiÊ��ÍiÀÀÖ«ÍÊ���iÊÀ�ÖÍ��}
��v�À�>Í���°

CFGIntLine
-i}���\Ê ���v�}ÖÀ>Í��� -i>`É8À�Íi

#vvÃiÍ\Ê Ï�� -iÃiÍÊ7>�Öi\Ê ää�
08162431

Interrupt Line


�ÍÃÊä�Ç ��ÍiÀÀÖ«ÍÊ���i


�ÍÃÊn�Ï£ .iiÊ��� ���À>�Í]Ê�����Í+��Ê>�`Ê��� >Þ�>Í

Ô°£{°£x �>À`
ÖÃÊ��.Ê+���ÍiÀ

CFGCardBus
-i}���\Ê ���v�}ÖÀ>Í��� -i>`

#vvÃiÍ\Ê Ôn� -iÃiÍÊ7>�Öi\Ê ää�

031

CardBus CIS Pointer


�ÍÃÊä�Ï£ �>À`
ÖÃÊ+���ÍiÀ
ääää°ääää�ÊrÊ!�ÍÊ��«�i�i�Íi`°

Ô°£{°£È .ÖLÃßÃÍi�Ê7i�`�ÀÊ�


0��ÃÊÀi}�ÃÍiÀÊ�ÃÊÖÃi`ÊÍ�Ê�`i�Í�vßÊÍ�iÊÜi�`�ÀÊ�vÊÍ�iÊ>``���ÊL�>À`Ê��ÊÝ��V�ÊÍ�iÊ+�- �
��
`iÜ�ViÊÀiÃ�`iÃ°Ê�ÍÊ�>ÃÊÍÝ�Ê«�ÃÃ�L�iÊÀiÃiÍÊÃÍ>ÍiÃ\ÊÍ�iÊÜ>�ÖiÊ�>ßÊLiÊ��>`i`ÊvÀ��ÊÍ�iÊ-# ÊLßÍi
>``ÀiÃÃiÃÊ�����Ê>�`Ê���
�]Ê�ÀÊÀiÃiÍÊÍ�ÊÍ�iÊ7i�`�ÀÊ�
Ê>�`ÊÍ�i�ÊÝÀ�ÍÍi�ÊÍ�Ê��ViÊLiv�ÀiÊ�Í
LiV��iÃÊÀi>`Ê���ß°Ê0�iÊ�«Í���Ê�ÃÊV��ÍÀ���i`ÊLßÊ>ÊV��v�}ÖÀ>Í���ÊÀiÃ�ÃÍ�À°

CFGSubsystemVendorId
-i}���\Ê ���v�}ÖÀ>Í��� 8À�ÍiÊ#�Vi

#vvÃiÍ\Ê äÔ�� -iÃiÍÊ7>�Öi\ÊV��v�}ÖÀi`
08162431

.ÖLÃßÃÍi�7i�`�À�



�ÍÃÊä�£x .ÖLÃßÃÍi�7i�`�À�



�ÍÃÊ£È�Ï£ .iiÊ���.ÖLÃßÃÍi��`
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Ô°£{°£Ç .ÖLÃßÃÍi�Ê�


0��ÃÊÀi}�ÃÍiÀÊ�ÃÊÖÃi`ÊÍ�Ê�`i�Í�vßÊÍ�iÊ>``���ÊL�>À`Ê��ÊÝ��V�ÊÍ�iÊ+�- �
��Ê`iÜ�ViÊÀiÃ�`iÃ°Ê�Í
�>ÃÊÍÝ�Ê«�ÃÃ�L�iÊÀiÃiÍÊÃÍ>ÍiÃ\ÊÍ�iÊÜ>�ÖiÊ�>ßÊLiÊ��>`i`ÊvÀ��ÊÍ�iÊ-# ÊLßÍiÊ>``ÀiÃÃiÃÊ�����
>�`Ê�����]Ê�ÀÊÀiÃiÍÊÍ�ÊÍ�iÊ
iÜ�ViÊ�
Ê>�`ÊÍ�i�ÊÝÀ�ÍÍi�ÊÍ�Ê��ViÊLiv�ÀiÊ�ÍÊLiV��iÃÊÀi>`Ê���ß°
0�iÊ�«Í���Ê�ÃÊV��ÍÀ���i`ÊLßÊ>ÊV��v�}ÖÀ>Í���ÊÀiÃ�ÃÍ�À°

CFGSubsystemId
-i}���\Ê ���v�}ÖÀ>Í��� 8À�ÍiÊ#�Vi

#vvÃiÍ\Ê äÔ�� -iÃiÍÊ7>�Öi\ÊV��v�}ÖÀi`
08162431

.ÖLÃßÃÍi��


�ÍÃÊä�£x .iiÊ���.ÖLÃßÃÍi�7i�`�À�



�ÍÃÊ£È�Ï£ .ÖLÃßÃÍi�Ê�


Ô°£{°£n �>«>L���Í�iÃÊ+���ÍiÀ

0�iÊ�>«>L���Í�iÃÊ+���ÍiÀÊÀi}�ÃÍiÀÊ�ÃÊ>�Êi�}�ÍÊL�ÍÊÀi}�ÃÍiÀÊÖÃi`ÊÍ�Ê«À�Ü�`iÊ>�Ê�vvÃiÍÊ��Í�ÊÍ�i
V��v�}ÖÀ>Í���ÊÃ«>ViÊv�ÀÊÍ�iÊv�ÀÃÍÊ�Íi�Ê>ÊV>«>L���Í�iÃÊ��ÃÍ°Ê��Ê>�Ê��+ÊÃßÃÍi�]Ê�ÍÊ�ÃÊÖÃi`ÊÍ�Ê«���Í
Í�ÊÍ�iÊ��+ÊV>«>L���ÍßÊÀi}�ÃÍiÀÃ°

CFGCapPtr
-i}���\Ê ���v�}ÖÀ>Í��� -i>`Ê#��ß

#vvÃiÍ\Ê äÏ{� -iÃiÍÊ7>�Öi\ÊÊV��v�}ÖÀi`
08162431

�>«>L���ÍßÊ+ÍÀReserved


�ÍÃÊä�Ç �>«>L���ÍßÊ+ÍÀ
���v�}ÖÀi`ÊLßÊ��+�>«>L�i
ää�ÊÝ�i�Ê��+�>«>L�iÊrÊä
{ä�ÊÝ�i�Ê��+�>«>L�iÊrÊ£


�ÍÃÊn�Ï£ -iÃiÀÜi`
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Ô°£{°£� �>«>L���ÍßÊ�


0��ÃÊÀi}�ÃÍiÀÊÃ«iV�v�iÃÊÍ�>ÍÊÍ�iÊ`iÜ�ViÊ�>ÃÊ��+ÊV>«>L���Íß°

CFGCapID
-i}���\Ê ���v�}ÖÀ>Í��� -i>`Ê#��ß

#vvÃiÍ\Ê ä{ä� -iÃiÍÊ7>�Öi\ÊÊV��v�}ÖÀi`
08162431

�>«>L���ÍßÊ�
Reserved


�ÍÃÊä�Ç �>«>L���ÍßÊ�

���v�}ÖÀi`ÊLßÊ��+�>«>L�i
ää�ÊÝ�i�Ê��+�>«>L�iÊrÊä
äÔ�ÊÝ�i�Ê��+�>«>L�iÊrÊ£


�ÍÃÊn�Ï£ ���!iÞÍ+ÍÀ]Ê�����+-iÜÊ>�`Ê-iÃiÀÜi`

Ô°£{°Ôä !iÞÍÊ+���ÍiÀ

0��ÃÊÀi}�ÃÍiÀÊ«���ÍÃÊÍ�ÊÍ�iÊ�iÞÍÊV>«>L���ÍßÊ`>Í>ÊÃÍÀÖVÍÖÀi°Ê��ÝiÜiÀÊ>ÃÊÍ�iÀiÊ>ÀiÊ��Ê��Ài]Ê�ÍÊ�Ã
ÃiÍÊÍ�ÊãiÀ�°

CFGNextPtr
-i}���\Ê ���v�}ÖÀ>Í��� -i>`Ê#��ß

#vvÃiÍ\Ê ä{£� -iÃiÍÊ7>�Öi\ÊÊää�
08162431

!iÞÍÊ+ÍÀReserved


�ÍÃÊä�Ç .iiÊ����>«�



�ÍÃÊn�£x !iÞÍÊ+ÍÀ
ää�ÊrÊ��ÊvÖÀÍ�iÀÊV>«>L���Í�iÃÊ��Ê��ÃÍ


�ÍÃÊ£È�Ï£ �����+-iÜÊ>�`Ê-iÃiÀÜi`

Ô°£{°Ô£ ��+Ê-iÜ�Ã���

0��ÃÊÀi}�ÃÍiÀÊÀi«�ÀÍÃÊÍ�iÊÀiÜ�Ã���Ê�vÊÍ�iÊ��+ÊÃ«iV�v�V>Í���ÊÍ�>ÍÊÍ�iÊ`iÜ�ViÊV��v�À�ÃÊÍ�°

CFGAGPRev
-i}���\Ê ���v�}ÖÀ>Í��� -i>`Ê#��ß

#vvÃiÍ\Ê ä{Ô� -iÃiÍÊ7>�Öi\ÊÊV��v�}ÖÀi`
08162431

��+Ê-iÜReserved


�ÍÃÊä�£x .iiÊ����>«�
Ê>�`Ê���!iÞÍ+ÍÀ


�ÍÃÊ£È�£�  ���ÀÊ-iÜ
���v�}ÖÀi`ÊLßÊ��+�>«>L�i
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ä�ÊÝ�i�Ê��+�>«>L�iÊrÊä
ä�ÊÝ�i�Ê��+�>«>L�iÊrÊ£


�ÍÃÊÔä�ÔÏ  >��ÀÊ-iÜ
���v�}ÖÀi`ÊLßÊ��+�>«>L�i
ä�ÊÝ�i�Ê��+�>«>L�iÊrÊä
£�ÊÝ�i�Ê��+�>«>L�iÊrÊ£


�ÍÃÊÔ{�Ï£ -iÃiÀÜi`

Ô°£{°ÔÔ ��+Ê.Í>ÍÖÃ

0��ÃÊÀi}�ÃÍiÀÊ`iÃVÀ�LiÃÊÍ�iÊ��+ÊV>«>L���Í�iÃÊ�vÊÍ�iÊ`iÜ�Vi°

CFGAGPStatus
-i}���\Ê ���v�}ÖÀ>Í��� -i>`Ê#��ß

#vvÃiÍ\Ê ä{{� -iÃiÍÊ7>�Öi\ÊÊV��v�}ÖÀi`
08162431

-iÃiÀÜi`

->Íi.
�

-iÃiÀÜi`-,


�ÍÃÊä�£ ->Íi
���v�}ÖÀi`ÊLßÊ��+�>«>L�i
ä�ÊÝ�i�Ê��+�>«>L�iÊrÊäÊ�ÀÊ.
��>«>L�iÊrÊä
£�ÊÝ�i�Ê��+�>«>L�iÊrÊ£Ê>�`Ê.
��>«>L�iÊrÊ£


�ÍÃÊÔ�n -iÃiÀÜi`


�ÍÊ� .
�
���v�}ÖÀi`ÊLßÊ��+�>«>L�i
ä�ÊÝ�i�Ê��+�>«>L�iÊrÊä
£�ÊÝ�i�Ê��+�>«>L�iÊrÊ£


�ÍÃÊ£ä�ÔÏ -iÃiÀÜi`


�ÍÃÊÔ{�Ï£ -,
 >Þ��Ö�Ê�Ö�LiÀÊ�vÊ��+ÊÀiµÖiÃÍÃÊÃÖ««�ÀÍi`
���v�}ÖÀi`ÊLßÊ��+�>«>L�i
ää�ÊÝ�i�Ê��+�>«>L�iÊrÊä
£��ÊÝ�i�Ê��+�>«>L�iÊrÊ£
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Ô°£{°ÔÏ ��+Ê����>�`

0��ÃÊÀi}�ÃÍiÀÊV��ÍÀ��ÃÊÍ�iÊ�«iÀ>Í���Ê�vÊÍ�iÊ��+Ê��ÍiÀv>Vi°

CFGAGPCommand
-i}���\Ê ���v�}ÖÀ>Í��� -i>`É8À�Íi

#vvÃiÍ\Ê ä{n� -iÃiÍÊ7>�Öi\ÊÊääääääää�
08162431

-iÃiÀÜi`


>Í>->Íi.
���>L�i

-iÃiÀÜi`-,
i«Í�

��+��>L�i


�ÍÃÊä�£ 
>Í>->Íi
ä�ÊrÊ��+Ê`�Ã>L�i`
£�ÊrÊ£9ÊÍÀ>�ÃviÀÊÀ>Íi


�ÍÃÊÔ�Ç -iÃiÀÜi`


�ÍÊn ��+��>L�i
ä�ÊrÊ��+Ê�>ÃÍiÀ��}Ê`�Ã>L�i`
£�ÊrÊ��+Ê�>ÃÍiÀ��}Êi�>L�i`


�ÍÊ� .
���>L�i
ä�ÊrÊÃ�`iL>�`Ê>``ÀiÃÃ��}Ê`�Ã>L�i`
£�ÊrÊÃ�`iL>�`Ê>``ÀiÃÃ��}Êi�>L�i`


�ÍÃÊ£ä�ÔÏ -iÃiÀÜi`


�ÍÃÊÔ{�Ï£ -,
i«Í�
 >Þ��Ö�Ê�Ö�LiÀÊ�vÊ��+ÊÀiµÖiÃÍÃÊÝ��V�ÊV>�ÊLiÊµÖiÖi`°
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Ô°£{°Ô{ ��`�ÀiVÍÊ�``ÀiÃÃ

0��ÃÊÀi}�ÃÍiÀÊ>�`ÊÍ�iÊ��`�ÀiVÍÊ
>Í>ÊÀi}�ÃÍiÀÊ>ÀiÊÖÃi`ÊÍ�Ê>VViÃÃÊÀi}���ÃÊä]Ê£]Ê>�`ÊÔ]Ê>�`ÊÍ�i
-# ÊÀi}���Ê��`�ÀiVÍ�ß°Ê0�iÊÀi}���Ê>�`Ê�vvÃiÍÊÍ�ÊLiÊ>VViÃÃi`Ê>ÀiÊ��>`i`Ê��Í�ÊÍ�iÊ��`�ÀiVÍ
�``ÀiÃÃÊÀi}�ÃÍiÀÊ>�`ÊÍ�iÊ��`�ÀiVÍÊ
>Í>ÊÀi}�ÃÍiÀÊÀi>`ÊvÀ��Ê�ÀÊÝÀ�ÍÍi�ÊÍ�Ê>ÃÊ>««À�«À�>Íi°

CFGIndirectAddress
-i}���\Ê ���v�}ÖÀ>Í��� -i>`É8À�Íi

#vvÃiÍ\Ê ä�n� -iÃiÍÊ7>�Öi\ÊÊääääääää�
08162431

-iÃiÀÜi`

-i}���Ê.i�iVÍ

#vvÃiÍ


�ÍÃÊä�ÔÔ #vvÃiÍÊÝ�Í���ÊÍ�iÊÀi}���°


�ÍÃÊÔÏ�Ôn -iÃiÀÜi`


�ÍÃÊÔ��Ï£ -i}���Ê.i�iVÍ
äÊrÊ-i}���Êä
£ÊrÊ-i}���Ê£
ÔÊrÊ-i}���ÊÔ
Ï�ÈÊ-iÃiÀÜi`
ÇÊrÊ-# Ê-i}���

Ô°£{°Ôx ��`�ÀiVÍÊ
>Í>

0��ÃÊÀi}�ÃÍiÀÊ>�`ÊÍ�iÊ��`�ÀiVÍÊ�``ÀiÃÃÊÀi}�ÃÍiÀÊ>ÀiÊÖÃi`ÊÍ�Ê>VViÃÃÊÀi}���ÃÊä]Ê£]Ê>�`ÊÔ]Ê>�`ÊÍ�i
-# ÊÀi}���Ê��`�ÀiVÍ�ß°Ê0�iÊÀi}���Ê>�`Ê�vvÃiÍÊÍ�ÊLiÊ>VViÃÃi`Ê>ÀiÊ��>`i`Ê��Í�ÊÍ�iÊ��`�ÀiVÍ
�``ÀiÃÃÊÀi}�ÃÍiÀÊ>�`ÊÍ�iÊ��`�ÀiVÍÊ
>Í>ÊÀi}�ÃÍiÀÊÀi>`ÊvÀ��Ê�ÀÊÝÀ�ÍÍi�ÊÍ�Ê>ÃÊ>««À�«À�>Íi°

CFGIndirectData
-i}���\Ê ���v�}ÖÀ>Í��� -i>`É8À�Íi

#vvÃiÍ\Ê ä��� -iÃiÍÊ7>�Öi\ÊÊääääääää�
08162431


>Í>
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Ô°£{°ÔÈ 
>ÃiÊ�``ÀiÃÃÊäÊ-i}�ÃÍiÀ

0�iÊ
>ÃiÊ�``ÀiÃÃÊäÊ-i}�ÃÍiÀÊV��Í>��ÃÊÍ�iÊ+�- �
��ÊÊÔÊV��ÍÀ��ÊÃ«>ViÊ�vvÃiÍ°Ê0�iÊV��ÍÀ��
Ài}�ÃÍiÀÃÊ>ÀiÊ��Ê�i��ÀßÊÃ«>Vi°Ê0�ißÊ>ÀiÊ��ÍÊ«ÀiviÍV�>L�iÊ>�`ÊV>�ÊLiÊ��V>Íi`Ê>�ßÝ�iÀiÊ��ÊÏÔ
L�ÍÊ>``ÀiÃÃÊÃ«>Vi°

CFGBaseAddr0
-i}���\Ê ���v�}ÖÀ>Í��� -i>`É8À�Íi

#vvÃiÍ\Ê £ä� -iÃiÍÊ7>�Öi\Ê ääää°ääää�

08162431

TypeSizeBase Offset

3


�ÍÃÊä�Ï �``ÀiÃÃÊ0ß«i -i>`Ê#��ß
ä�  i��ÀßÊ.«>Vi]Ê��ÍÊ«ÀiviÍV�>L�i]Ê��ÊÏÔÊL�ÍÊ>``ÀiÃÃÊÃ«>Vi


�ÍÃÊ{�£È .�ãiÊ��`�V>Í��� -i>`Ê#��ß
äää� ��`�V>ÍiÃÊÍ�>ÍÊÍ�iÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊ�ÖÃÍÊLiÊ�>««i`Ê��Í�Ê£Ôn�
ßÍiÃ°


�ÍÃÊ£Ç�Ï£ 
>ÃiÊ�vvÃiÍ
��>`i`Ê>ÍÊL��ÍÊÍ��iÊÍ�ÊÃiÍÊ�vvÃiÍÊ�vÊÍ�iÊV��ÍÀ��ÊÀi}�ÃÍiÀÊÃ«>Vi°

Ô°£{°ÔÇ 
>ÃiÊ�``ÀiÃÃÊ£Ê-i}�ÃÍiÀ

0�iÊ
>ÃiÊ�``ÀiÃÃÊ£Ê-i}�ÃÍiÀÊV��Í>��ÃÊÍ�iÊ+�- �
��ÊÊ>«iÀÍÖÀiÊ��iÊ�i��ÀßÊ�vvÃiÍ°Ê�ÍÊ�ÃÊ��Í
«ÀiviÍV�>L�iÊ>�`ÊV>�ÊLiÊ��V>Íi`Ê>�ßÝ�iÀiÊ��ÊÏÔÊL�ÍÊ>``ÀiÃÃÊÃ«>Vi°

CFGBaseAddr1
-i}���\Ê ���v�}ÖÀ>Í��� -i>`É8À�Íi

#vvÃiÍ\Ê £{� -iÃiÍÊ7>�Öi\Ê ääää°ääää�
08162431

Base Offset Size Type

22 3


�ÍÃÊä�Ï �``ÀiÃÃÊ0ß«iÊ -i>`Ê#��ß
ä�  i��ÀßÊ.«>Vi]Ê��ÍÊ«ÀiviÍV�>L�i]Ê��ÊÏÔÊL�ÍÊ>``ÀiÃÃÊÃ«>Vi


�ÍÃÊ{�ÔÔ .�ãiÊ��`�V>Í��� -i>`Ê#��ß
��Þi`Ê>ÍÊn LßÍiÃ°


�ÍÃÊÔÏ�Ï£ 
>ÃiÊ�vvÃiÍ
��>`i`Ê>ÍÊL��ÍÊÍ��iÊÍ�ÊÃiÍÊ�vvÃiÍÊ�vÊÍ�iÊ�i��ÀßÊÃ«>Vi°



4)61)(-%����,EVH[EVI�6IJIVIRGI�1ERYEP �Ö�VÍ���>�Ê#ÜiÀÜ�iÝ

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

Ô°£{°Ôn 
>ÃiÊ�``ÀiÃÃÊÔÊ-i}�ÃÍiÀ

0�iÊ
>ÃiÊ�``ÀiÃÃÊÔÊÀi}�ÃÍiÀÊV��Í>��ÃÊ+�- �
��ÊÊ>«iÀÍÖÀiÊÍÝ�Ê�i��ÀßÊ�vvÃiÍ°Ê�ÍÊ�ÃÊ��Í
«ÀiviÍV�>L�iÊ>�`ÊV>�ÊLiÊ��V>Íi`Ê>�ßÝ�iÀiÊ��ÊÏÔÊL�ÍÊ>``ÀiÃÃÊÃ«>Vi°

CFGBaseAddr2
-i}���\Ê ���v�}ÖÀ>Í��� -i>`É8À�Íi

#vvÃiÍ\Ê £n� -iÃiÍÊ7>�Öi\Ê ääää°ääää�

08162431

Base Offset Size Type

322


�ÍÃÊä�Ï �``ÀiÃÃÊ0ß«i -i>`Ê#��ß
ä�  i��ÀßÊ.«>Vi]Ê��ÍÊ«ÀiviÍV�>L�i]Ê��ÊÏÔÊL�ÍÊ>``ÀiÃÃÊÃ«>Vi°


�ÍÃÊ{�ÔÔ .�ãiÊ��`�V>Í��� -i>`Ê#��ß
��Þi`Ê>ÍÊn LßÍiÃ°


�ÍÃÊÔÏ�Ï£ 
>ÃiÊ�vvÃiÍ
��>`i`Ê>ÍÊL��ÍÊÍ��iÊÍ�ÊÃiÍÊ�vvÃiÍÊ�vÊÍ�iÊ�i��ÀßÊÃ«>Vi°

Ô°£{°Ô� �Þ«>�Ã���Ê-# Ê
>ÃiÊ�``ÀiÃÃ

0�iÊ�Þ«>�Ã���Ê-# Ê
>ÃiÊÀi}�ÃÍiÀÊ�ÃÊÍ�iÊ�vvÃiÍÊ>``ÀiÃÃÊv�ÀÊÍ�iÊiÞ«>�Ã���Ê-# °

CFGRomAddr
-i}���\Ê ���v�}ÖÀ>Í��� -i>`É8À�Íi

#vvÃiÍ\Ê Ïä� -iÃiÍÊ7>�Öi\Ê ääää°ääää�

08162431

�VViÃÃÊ��>L�i

-iÃiÀÜi`

.�ãiÊ��`�V>Í���


>ÃiÊ#vvÃiÍ


�ÍÊä �VViÃÃÊi�>L�i
äÊrÊ�Þ«>�Ã���Ê-# Ê>VViÃÃiÃÊ`�Ã>L�i`
£ÊrÊ�Þ«>�Ã���Ê-# Ê>VViÃÃiÃÊi�>L�i`


�ÍÃÊ£�£ä -iÃiÀÜi`Ê -i>`Ê#��ß
äää� +��ÊÀiÃiÀÜi`ÊÀi}�ÃÍiÀÊL�ÍÃ°


�ÍÃÊ££�£x .�ãiÊ��`�V>Í��� -i>`Ê#��ß
ää� ��`�V>ÍiÃÊÍ�>ÍÊÍ�iÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊ�ÖÃÍÊLiÊ�>««i`Ê��Í�ÊÈ{�
ßÍiÃ°


�ÍÃÊ£È�Ï£ 
>ÃiÊ�vvÃiÍ
��>`i`Ê>ÍÊL��ÍÊÍ��iÊÍ�ÊÃiÍÊ�vvÃiÍÊ�vÊÍ�iÊ�Þ«>�Ã���Ê-# °
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�� 6IKMSR�����6IKMWXIVW

��� 6IKMSR���%HHVIWW�1ET

0�iÊ+�- �
��Ê-i}���Ê=iÀ�Ê�ÃÊ>Ê£Ôn�LßÍiÊÀi}���ÊV��Í>����}ÊÍ�iÊV��ÍÀ��ÊÀi}�ÃÍiÀÃ]Ê>�`
«�ÀÍÃÊÍ�Ê>�`ÊvÀ��ÊÍ�iÊ}À>«��VÃÊ«À�ViÃÃ�À°ÊÊ0�iÊV��ÍÀ��ÊÃ«>ViÊ�ÃÊ�>««i`Ê��ÊÍÝ�ViÊÝ�Í���ÊÍ�i
£Ôn�
ßÍiÊÀi}���°ÊÊ��ÊÍ�iÊÃiV��`ÊÈ{�ÊÍ�iÊÀi}�ÃÍiÀÃÊ>ÀiÊ�>««i`ÊÍ�ÊLiÊLßÍiÊÃÝ>««i`Êv�ÀÊL�}
i�`�>�Ê��ÃÍÃ°

�``ÀiÃÃÊ->�}i -i}���Ê.i�iVÍ 
ßÍiÊ.Ý>«

ääää°ääääÊ��Êääää°£��� ���ÍÀ��Ê.Í>ÍÖÃ !�

ääää°£äääÊ��Êääää°£���  i��ÀßÊ���ÍÀ�� !�

ääää°ÔäääÊ��Êääää°Ô��� �+Ê���#Ê�VViÃÃ !�

ääää°ÏäääÊ��Êääää°Ï��� 7�`i�Ê���ÍÀ�� !�

ääää°{äääÊ��Êääää°{��� -� 
�� !�

ääää°xäääÊ��Êääää°xÇ�� 7�`i�Ê.ÍÀi>�Ê�+Ê
ÖÃ !�

ääää°xnääÊ��Êääää°x��� 7�`i�Ê.ÍÀi>�Ê���ÍÀ�� !�

ääää°ÈäääÊ��Êääää°È��� 7��Ê���ÍÀ�� !�

ääää°ÇäääÊ��Êääää°Ç��� -iÃiÀÜi` !�

ääää°näääÊ��Êääää°���� �+Ê-i}�ÃÍiÀÃ !�

äää£°ääääÊ��Êäää£°£��� ���ÍÀ��Ê.Í>ÍÖÃ :iÃ

äää£°£äääÊ��Êäää£°£���  i��ÀßÊ���ÍÀ�� :iÃ

äää£°ÔäääÊ��Êäää£°Ô��� �+Ê���#Ê�VViÃÃ :iÃ

äää£°ÏäääÊ��Êäää£°Ï��� 7�`i�Ê���ÍÀ�� :iÃ

äää£°{äääÊ��Êäää£°{��� -� 
�� :iÃ

äää£°xäääÊ��Êäää£°xÇ�� 7�`i�Ê.ÍÀi>�Ê�+Ê
ÖÃ :iÃ

äää£°xnääÊ��Êäää£°x��� 7�`i�Ê.ÍÀi>�Ê���ÍÀ�� :iÃ

äää£°ÈäääÊ��Êäää£°È��� 7��Ê���ÍÀ�� :iÃ

äää£°ÇäääÊ��Êäää£°Ç��� -iÃiÀÜi` :iÃ

äää£°näääÊ��Êäää£°���� �+Ê-i}�ÃÍiÀÃ :iÃ

 0>L�iÊÏ°£ -i}���ÊäÊ�``ÀiÃÃÊ >«



4)61)(-%����,EVH[EVI�6IJIVIRGI�1ERYEP -i}���ÊäÊ�Ê-i}�ÃÍiÀÃ
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Ï°Ô°£ -iÃiÍÊ.Í>ÍÖÃÊ-i}�ÃÍiÀ

8À�Í��}ÊÍ�ÊÍ�iÊÀiÃiÍÊÃÍ>ÍÖÃÊÀi}�ÃÍiÀÊv�ÀViÃÊ>ÊÃ�vÍÝ>ÀiÊÀiÃiÍÊ�vÊÍ�iÊ+�- �
��ÊÊ�À>«��VÃ
+À�ViÃÃ�À°Ê0�iÊÃ�vÍÝ>ÀiÊÀiÃiÍÊ`�iÃÊ��ÍÊÀiÃiÍÊÍ�iÊ+��Ê��ÍiÀv>ViÊLÖÍÊ�ÃÊ�Í�iÀÝ�ÃiÊÍ�iÊÃ>�iÊ>ÃÊ>
�>À`Ý>ÀiÊÀiÃiÍ°

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

ResetStatus
-i}���\Ê =iÀ� -i>`É8À�Íi

#vvÃiÍ\Ê ääää°ääää� -iÃiÍÊ7>�Öi\Ê ääää°ääää�
08162431

Software Reset Flag


�ÍÃÊä�Ïä -iÃiÀÜi`


�ÍÊÏ£ .�vÍÝ>ÀiÊÀiÃiÍÊv�>}
ä 0�iÊ��Ê�ÃÊÀi>`ßÊv�ÀÊÖÃi
£ 0�iÊ��Ê�ÃÊLi��}ÊÀiÃiÍÊ>�`Ê�ÖÃÍÊ��ÍÊLiÊÖÃi`
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Ï°Ô°Ô ��ÍiÀÀÖ«ÍÊ��>L�iÊ-i}�ÃÍiÀ

0�iÊ��ÍiÀÀÖ«ÍÊ��>L�iÊ-i}�ÃÍiÀÊ>���ÝÃÊv�ÀÊ>Ê�Ö�LiÀÊ�vÊ+�- �
��ÊÊv�>}ÃÊÍ�Ê}i�iÀ>ÍiÊ>Ê+��
��ÍiÀÀÖ«Í°Ê�ÍÊÀiÃiÍÊ>��Ê��ÍiÀÀÖ«ÍÃÊÃ�ÖÀViÃÊ>ÀiÊ`�Ã>L�i`°

IntEnable
-i}���\Ê =iÀ� -i>`É8À�Íi

#vvÃiÍ\Ê ääää°äään� -iÃiÍÊ7>�Öi\Ê ääää°ääää�
08162431


 �Ê��ÍiÀÀÖ«ÍÊ��>L�i
.ß�VÊ��ÍiÀÀÖ«ÍÊ��>L�i

-iÃiÀÜi`
�ÀÀ�ÀÊ��ÍiÀÀÖ«ÍÊ��>L�i

7iÀÍ�V>�Ê-iÍÀ>ViÊ��ÍiÀÀÖ«ÍÊ��>L�i
.V>����iÊ��ÍiÀÀÖ«ÍÊ��>L�i

0iÞÍÖÀiÊ��Ü>��`Ê��ÍiÀÀÖ«ÍÊ��>L�i

ß«>ÃÃÊ
 �Ê��ÍiÀÀÖ«ÍÊ��>L�i

7�`i�Ê.ÍÀi>�Ê
Ê��ÍiÀÀÖ«ÍÊ��>L�i
7�`i�Ê.ÍÀi>�Ê�Ê��ÍiÀÀÖ«ÍÊ��>L�i

7�`i�Ê.ÍÀi>�Ê.iÀ�>�Ê��ÍiÀÀÖ«ÍÊ��>L�i
7�`i�Ê

�Ê��ÍiÀÀÖ«ÍÊ��>L�i

7�`i�Ê.ÍÀi>�Ê�ÞÍiÀ�>�Ê��ÍiÀÀÖ«ÍÊ��>L�i

-iÃiÀÜi`


�ÍÊä 
 �Ê��ÍiÀÀÖ«ÍÊi�>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊ£ .ß�VÊ��ÍiÀÀÖ«ÍÊi�>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊÔ -iÃiÀÜi`
-i>`Ê>ÃÊãiÀ�


�ÍÊÏ �ÀÀ�ÀÊ��ÍiÀÀÖ«ÍÊi�>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊ{ 7iÀÍ�V>�ÊÀiÍÀ>ViÊ��ÍiÀÀÖ«ÍÊi�>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊx .V>����iÊ��ÍiÀÀÖ«ÍÊi�>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊÈ 0iÞÍÖÀiÊ��Ü>��`Ê��ÍiÀÀÖ«ÍÊ��>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊÇ 
ß«>ÃÃÊ
 �Ê��ÍiÀÀÖ«ÍÊ��>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í
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�ÍÊn 7�`i�Ê.ÍÀi>�Ê
Ê��ÍiÀÀÖ«ÍÊ��>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊ� 7�`i�Ê.ÍÀi>�Ê�Ê��ÍiÀÀÖ«ÍÊ��>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊ£ä 7�`i�Ê.ÍÀi>�Ê.iÀ�>�Ê��ÍiÀÀÖ«ÍÊ��>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊ££ 7�`i�Ê

�Ê��ÍiÀÀÖ«ÍÊ��>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÊ£Ô 7�`i�Ê.ÍÀi>�Ê�ÞÍiÀ�>�Ê��ÍiÀÀÖ«ÍÊ��>L�i
ä 
�Ã>L�iÊ��ÍiÀÀÖ«Í
£ ��>L�iÊ��ÍiÀÀÖ«Í


�ÍÃÊ£Ï�Ï£ -iÃiÀÜi`
-i>`Ê>ÃÊãiÀ�

Ï°Ô°Ï ��ÍiÀÀÖ«ÍÊ��>}Ã

0�iÊ��ÍiÀÀÖ«ÍÊ��>}ÃÊ-i}�ÃÍiÀÊÃ��ÝÃÊÝ��V�Ê��ÍiÀÀÖ«ÍÃÊ>ÀiÊ�ÖÍÃÍ>�`��}°ÊÊ��>}ÊL�ÍÃÊ>ÀiÊÀiÃiÍÊLß
ÝÀ�Í��}ÊÍ�ÊÍ��ÃÊÀi}�ÃÍiÀÊÝ�Í�ÊÍ�iÊV�ÀÀiÃ«��`��}ÊL�ÍÊÃiÍÊÍ�Ê>Ê��i°Ê��>}ÃÊ>ÍÊ«�Ã�Í���ÃÊÝ�iÀiÊÍ�i
L�ÍÃÊ>ÀiÊÃiÍÊÍ�ÊãiÀ�ÊÝ���ÊLiÊÖ�>vviVÍi`ÊLßÊÍ�iÊÝÀ�Íi°ÊÊ­0�iÊiÞVi«Í���Ê�ÃÊL�ÍÊÏ£]ÊÝ��V�Ê�ÃÊÀi>`�
���ßÊ>�`ÊÀiv�iVÍÃÊÍ�iÊÃÍ>ÍiÊ�vÊÍ�iÊ��ÍiÀÀÖ«ÍÊ���iÊvÀ��ÊÍ�iÊ.7��Ê2��Í°Ê0�iÊ.7��Ê��ÍiÀÀÖ«Í
�ÖÃÍÊLiÊi�>L�i`Ê>�`ÊÀiÃiÍÊLßÊ>VViÃÃ��}ÊÍ�iÊ.7��Ê2��ÍÊ`�ÀiVÍ�ß]ÊLÖÍÊ�ÃÊÜ�Ã�L�iÊ��ÊÍ��ÃÊÀi}�ÃÍiÀ
v�ÀÊV��Üi��i�Vi°®

IntFlags
-i}���\Ê =iÀ� -i>`É8À�Íi

#vvÃiÍ\Ê ääää°ää£ä� -iÃiÍÊ7>�Öi\Ê ääää°ääää�
08162431


 �Ê��ÍiÀÀÖ«ÍÊ��>}
.ß�VÊ��ÍiÀÀÖ«ÍÊ��>}

-iÃiÀÜi`
�ÀÀ�ÀÊ��ÍiÀÀÖ«ÍÊ��>}

7iÀÍ�V>�Ê-iÍÀ>ViÊ��ÍiÀÀÖ«ÍÊ��>}
.V>����iÊ��ÍiÀÀÖ«ÍÊ��>}

0iÞÍÖÀiÊ��Ü>��`Ê��ÍiÀÀÖ«ÍÊ��>}

ß«>ÃÃÊ
 �Ê��ÍiÀÀÖ«ÍÊ��>}

7�`i�Ê.ÍÀi>�Ê
Ê��ÍiÀÀÖ«ÍÊ��>}
7�`i�Ê.ÍÀi>�Ê�Ê��ÍiÀÀÖ«ÍÊ��>}

7�`i�Ê.ÍÀi>�Ê.iÀ�>�Ê��ÍiÀÀÖ«ÍÊ��>}
7�`i�Ê

�Ê��ÍiÀÀÖ«ÍÊ��>}

7�`i�Ê.ÍÀi>�Ê�ÞÍiÀ�>�Ê��ÍiÀÀÖ«ÍÊ��>}

-iÃiÀÜi`

.7��Ê��ÍiÀÀÖ«ÍÊ��>}
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�ÍÊä 
 �Ê��ÍiÀÀÖ«ÍÊ��>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊ£ .ß�VÊ��ÍiÀÀÖ«ÍÊv�>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊÔ -iÃiÀÜi`
-i>`Ê>ÃÊãiÀ�


�ÍÊÏ �ÀÀ�ÀÊ��ÍiÀÀÖ«ÍÊv�>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊ{ 7iÀÍ�V>�ÊÀiÍÀ>ViÊ��ÍiÀÀÖ«ÍÊv�>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊx .V>����iÊ��ÍiÀÀÖ«ÍÊv�>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊÈ 0iÞÍÖÀiÊ��Ü>��`Ê��ÍiÀÀÖ«ÍÊv�>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊÇ 
ß«>ÃÃÊ
 �Ê��ÍiÀÀÖ«ÍÊ��>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊn 7�`i�Ê.ÍÀi>�Ê
Ê��ÍiÀÀÖ«ÍÊv�>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊ� 7�`i�Ê.ÍÀi>�Ê�Ê��ÍiÀÀÖ«ÍÊv�>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊ£ä 7�`i�Ê.ÍÀi>�Ê.iÀ�>�Ê��ÍiÀÀÖ«ÍÊv�>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊ££ 7�`i�Ê

�Ê��ÍiÀÀÖ«ÍÊ��>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÊ£Ô 7�`i�Ê.ÍÀi>�Ê�ÞÍiÀ�>�Ê��ÍiÀÀÖ«ÍÊv�>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ�ÖÍÃÍ>�`��}


�ÍÃÊ£Ï�Ïä -iÃiÀÜi`
-i>`Ê>ÃÊãiÀ�


�ÍÊÏ£ .7��Ê��ÍiÀÀÖ«ÍÊv�>}
ä !�Ê��ÍiÀÀÖ«Í
£ ��ÍiÀÀÖ«ÍÊ>ÃÃiÀÍi`
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Ï°Ô°{ ��«ÖÍÊ���#Ê.«>ViÊ-i}�ÃÍiÀ

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

InFIFOSpace
-i}���\Ê =iÀ� -i>`

#vvÃiÍ\Ê ääää°ää£n� -iÃiÍÊ7>�Öi\Ê ääää°ääÔä�

08162431

 Input FIFO Available


�ÍÃÊä�Ï£ ��«ÖÍÊ���#Ê.«>Vi
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°

Ï°Ô°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+�- �
��Ê°

OutFIFOWords
-i}���\Ê ä -i>`

#vvÃiÍ\Ê ääää°ääÔä� -iÃiÍÊ7>�Öi\Ê ääää°ääää�

08162431

 Output FIFO Words


�ÍÃÊä�Ï£ #ÖÍ«ÖÍÊ���#Ê8�À`Ã
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°



-i}���ÊäÊ�Ê-i}�ÃÍiÀÃ 4)61)(-%����,EVH[EVI�6IJIVIRGI�1ERYEP

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

Ï°Ô°È ��Ê
 �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
 �ÊV�Ö�ÍÊÀi}�ÃÍiÀÊ��>`ÃÊÍ�iÊ>``ÀiÃÃÊ��Í�ÊÍ�iÊ
 �ÊV�Ö�ÍiÀ°Ê#�ViÊ>Ê
 �
�>ÃÊLii�ÊÃiÍÊ�vvÊÍ�iÊ�iÞÍÊ
 �ÊÃÍ>ÀÍÊ>``ÀiÃÃÊ�>ßÊLiÊ��>`i`°Ê�ÊÀi>`Ê�vÊÍ��ÃÊÀi}�ÃÍiÀÊÀiÍÖÀ�Ã
Í�iÊ�>ÃÍÊÃÍ>ÀÍÊÜ>�ÖiÊ��>`i`ÊiÜi�Ê�vÊÍ�iÊ
 �Ê�ÃÊÖ�`iÀÝ>ß°

DMAAddress
-i}���\Ê =iÀ� -i>`É8À�Íi

#vvÃiÍ\Ê ääää°ääÔn� -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°Ô°Ç ��Ê
 �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°

DMACount
-i}���\Ê =iÀ� -i>`É8À�Íi

#vvÃiÍ\Ê ääää°ääÏä� -iÃiÍÊ7>�Öi\Ê ääää°ääää�
08162431

-iÃiÀÜi` 
 �Ê��Ö�Í


�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�°


�ÍÃÊ£È�Ï£ -iÃiÀÜi`



4)61)(-%����,EVH[EVI�6IJIVIRGI�1ERYEP -i}���ÊäÊ�Ê-i}�ÃÍiÀÃ
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Ï°Ô°n �ÀÀ�ÀÊ��>}ÃÊ-i}�ÃÍiÀ

0�iÊ�ÀÀ�ÀÊ��>}ÃÊ-i}�ÃÍiÀÊÃ��ÝÃÊÝ��V�ÊiÀÀ�ÀÃÊ>ÀiÊ�ÖÍÃÍ>�`��}Ê��Ê+�- �
��Ê°

��>}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°

ErrorFlags
-i}���\Ê =iÀ� -i>`É8À�Íi

#vvÃiÍ\Ê ääää°ääÏn� -iÃiÍÊ7>�Öi\Ê ääää°ääää�
08162431

��Ê���#Ê�ÀÀ�À
#ÖÍÊ���#Ê�ÀÀ�À
 iÃÃ>}iÊ�ÀÀ�À

 �Ê�ÀÀ�À

7�`i�Ê���#Ê2�`iÀv��ÝÊ�ÀÀ�À
7�`i�Ê.ÍÀi>�Ê
Ê���#Ê2�`iÀv��ÝÊ�ÀÀ�À
7�`i�Ê.ÍÀi>�Ê�Ê���#Ê#ÜiÀv��ÝÊ�ÀÀ�À

 >ÃÍiÀÊ�ÀÀ�À
#ÖÍÊ
 �Ê�ÀÀ�À

��Ê
 �Ê#ÜiÀÝÀ�ÍiÊ�ÀÀ�À
#ÖÍÊ
 �Ê#ÜiÀÝÀ�ÍiÊ�ÀÀ�À

7�`i�Ê.ÍÀi>�Ê�Ê��Ü>��`Ê��ÍiÀ�>ViÊ�ÀÀ�À
7�`i�Ê.ÍÀi>�Ê
Ê��Ü>��`Ê��ÍiÀ�>ViÊ�ÀÀ�À

-iÃiÀÜi`


�ÍÊä ��«ÖÍÊ���#Ê�ÀÀ�ÀÊ��>}
��>}ÊÃiÍÊ��ÊÝÀ�ÍiÊÍ�ÊvÖ��Ê��«ÖÍÊ���#
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÊ£ #ÖÍ«ÖÍÊ���#Ê�ÀÀ�ÀÊ��>}
��>}ÊÃiÍÊ��ÊÀi>`ÊvÀ��Êi�«ÍßÊ�ÖÍ«ÖÍÊ���#
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÊÔ  iÃÃ>}iÊ�ÀÀ�ÀÊ��>}
��>}ÊÃiÍÊ��Ê��V�ÀÀiVÍÊ��Þ��}Ê�vÊ>VViÃÃiÃÊÍ�ÊÍ�iÊ��«ÖÍÊ���#ÊÃ«>ViÊ>�`ÊÍ�iÊ��ÊÀi}�ÃÍiÀÊÃ«>Vi
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÊÏ 
 �Ê�ÀÀ�ÀÊ��>}
��>}ÊÃiÍÊv�ÀÊ`�ÀiVÍÊ�ÀÊÀi}�ÃÍiÀÊ>VViÃÃÊÍ�Ê��«ÖÍÊ���#ÊÝ���iÊ
 �Ê�ÃÊ��Ê«À�}ÀiÃÃ°
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÊ{ 7�`i�Ê���#Ê2�`iÀv��ÝÊ�ÀÀ�À
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}
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�ÍÊx 7�`i�Ê.ÍÀi>�Ê
Ê���#Ê2�`iÀv��ÝÊ�ÀÀ�À
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÊÈ 7�`i�Ê.ÍÀi>�Ê�Ê���#Ê#ÜiÀv��ÝÊ�ÀÀ�À
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÊÇ  >ÃÍiÀÊ�ÀÀ�À
.iÍÊ�vÊ�>ÃÍiÀÊ>L�ÀÍÊ�ÀÊÍ>À}iÍÊ>L�ÀÍÊ�VVÖÀÃÊ>ÃÊ>ÊV��ÃiµÖi�ViÊ�vÊ>Ê�>ÃÍiÀÊ>VViÃÃ°
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÊn #ÖÍÊ
 �Ê�ÀÀ�À
.iÍÊ�vÊÃ�>ÜiÊ>VViÃÃÊ�ÃÊ�>`iÊÍ�Ê�ÖÍ«ÖÍÊ���#ÊÝ���iÊ
 �Ê�ÃÊ��Ê«À�}ÀiÃÃÊ­�°i°Ê#ÖÍ
 ���Ö�ÍÊ�Ã
��ÍÊãiÀ�®°
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÊ� ��Ê
 �Ê#ÜiÀÝÀ�ÍiÊ�ÀÀ�À
.iÍÊ�vÊ��
 ���Ö�ÍÊÀi}�ÃÍiÀÊ�ÃÊÝÀ�ÍÍi�ÊÝ�i�Ê�ÍÊ�ÃÊ��ÍÊãiÀ�°
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÊ£ä #ÖÍÊ
 �Ê#ÜiÀÝÀ�ÍiÊ�ÀÀ�À
Ê.iÍÊ�vÊ#ÖÍ
 ���Ö�ÍÊÀi}�ÃÍiÀÊ�ÃÊÝÀ�ÍÍi�ÊÝ�i�Ê�ÍÊ�ÃÊ��ÍÊãiÀ�°
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÊ££ 7�`i�Ê.ÍÀi>�Ê�Ê��Ü>��`Ê��ÍiÀ�>ViÊ�ÀÀ�À
.iÍÊv�ÀÊ��Ü>��`ÊÃiµÖi�ViÊ�vÊv�i�`Ã°
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÊ£Ô 7�`i�Ê.ÍÀi>�Ê
Ê��Ü>��`Ê��ÍiÀ�>ViÊ�ÀÀ�À
.iÍÊv�ÀÊ��Ü>��`ÊÃiµÖi�ViÊ�vÊv�i�`Ã°
ä !�ÊiÀÀ�À
£ �ÀÀ�ÀÊ�ÖÍÃÍ>�`��}


�ÍÃÊ£Ï�Ï£ -iÃiÀÜi`
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Ï°Ô°� 7�`i�Ê���V�Ê���ÍÀ��Ê-i}�ÃÍiÀ

7�`VÍ�ÊäÊ>�`Ê£ÊÃi�iVÍÊÍ�iÊ
���Ê+��ÊÀi}�ÃÍiÀÃÊÍ�ÊÖÃi°Ê��Êi�}�Í�L�ÍÊv�i�`Ê�ÃÊ«À�Ü�`i`Ê��ÊÍ��Ã
Ài}�ÃÍiÀÊÍ�Ê«À�}À>�ÊÍ�iÊ�Ö�LiÀÊ�vÊ+��ÊV��V�ÃÊÍ�ÊLiÊV�Ö�Íi`ÊLiÍÝii�Êi>V�Ê-� 
��
>VViÃÃ°

VClkCtl
-i}���\ =iÀ� -i>`É8À�Íi

#vvÃiÍ\ ääää°ää{ä� -iÃiÍÊ7>�Öi\ ääää°ääää�

2   1   031

VClkCtl

Recovery Time

 9


�ÍÊä 7�`�Í�­ä®


�ÍÊ£ 7�`�Í�­£®


�ÍÃÊÔ�� -iV�ÜiÀßÊ0��i
!Ö�LiÀÊ�vÊ+��ÊV��V�ÃÊÍ�ÊV�Ö�ÍÊLiÍÝii�Ê-� 
��Ê>VViÃÃiÃ°


�ÍÃÊ£ä�ÏÔ -iÃiÀÜi`Ê�Ê-i>`Ê>ÃÊãiÀ� ­-i>`Ê#��ß®

Ï°Ô°£ä 0iÃÍÊ-i}�ÃÍiÀ

8À�ÍiÃÊÍ�ÊÍ��ÃÊÀi}�ÃÍiÀÊ�>ÜiÊ>�ÊÖ�`iv��i`ÊivviVÍ°

TestRegister
-i}���\Ê =iÀ� -i>`É8À�Íi

#vvÃiÍ\Ê ääää°ää{n� -iÃiÍÊ7>�Öi\Ê ääää°ääää�

08162431
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Ï°Ô°££ �«iÀÍÖÀiÊ£Ê���ÍÀ��Ê-i}�ÃÍiÀ

ApertureOne
-i}���\Ê =iÀ� -i>`É8À�Íi

#vvÃiÍ\Ê ääää°ääxä� -iÃiÍÊ7>�Öi\ ääää°ääää�

08162431

-iÃiÀÜi`
+>V�i`Ê£È�L�ÍÊ i��ÀßÊ��>L�i

+>V�i`Ê£È�L�ÍÊ-i>`Ê
ÖvviÀÊ.i�iVÍ
+>V�i`Ê£È�L�ÍÊ8À�ÍiÊ
ÖvviÀÊ.i�iVÍ
+>V�i`Ê£È�L�ÍÊ8À�ÍiÊ �`i
+>V�i`Ê£È�L�ÍÊ-i>`Ê �`i

.7��Ê�VViÃÃ
-# Ê�VViÃÃ

 i��ÀßÊ
ßÍiÊ���ÍÀ��


�ÍÃÊä�£  i��ÀßÊ
ßÍiÊ���ÍÀ��
äÊ .Í>�`>À`°
£Ê 
ßÍiÊ.Ý>««i`°
ÔÊ �>�vÊ8�À`Ê.Ý>««i`°
ÏÊ -iÃiÀÜi`°


�ÍÊÔ -iÃiÀÜi` ­-i>`Ê#��ß®


�ÍÊÏ +>V�i`Ê£È�L�ÍÊ­£\x\x\x®Ê i��ÀßÊ��>L�i
äÊ 
�Ã>L�iÊ«>V�i`Ê£È�L�ÍÊ��`i°
£Ê ��>L�iÊ«>V�i`Ê£È�L�ÍÊ��`i°


�ÍÊ{ +>V�i`Ê£È�L�ÍÊ-i>`Ê
ÖvviÀÊ.i�iVÍ
äÊ .i�iVÍÊ
ÖvviÀÊ�Êv�ÀÊ-i>`Ê�VViÃÃiÃ°
£Ê .i�iVÍÊ
ÖvviÀÊ
Êv�ÀÊ-i>`Ê�VViÃÃiÃ°


�ÍÊx +>V�i`Ê£È�L�ÍÊ8À�ÍiÊ
ÖvviÀÊ.i�iVÍ
äÊ .i�iVÍÊ
ÖvviÀÊ�Êv�ÀÊ8À�ÍiÊ�VViÃÃiÃ°
£Ê .i�iVÍÊ
ÖvviÀÊ
Êv�ÀÊ8À�ÍiÊ�VViÃÃiÃ°


�ÍÊÈ +>V�i`Ê£È�L�ÍÊ8À�ÍiÊ �`i
äÊ 
�Ã>L�iÊ`�ÖL�iÊÝÀ�ÍiÃ°
£Ê ��>L�iÊ`�ÖL�iÊÝÀ�ÍiÃ°


�ÍÊÇ +>V�i`Ê£È�L�ÍÊ-i>`Ê �`i
äÊ -i>`ÊLÖvviÀÊÃi�iVÍi`ÊLßÊ
�ÍÊ{Ê�vÊÍ��ÃÊÀi}�ÃÍiÀ°
£Ê -i>`ÊLÖvviÀÊÃi�iVÍi`ÊLßÊ�i��ÀßÊV��Íi�ÍÃÊ­L�ÍÊÏ£®°


�ÍÊn .7��Ê�VViÃÃ
äÊ �``ÀiÃÃÊ�i��ÀßÊV��ÍÀ���iÀÊ`�ÀiVÍ�ß°
£Ê �``ÀiÃÃÊ�i��ÀßÊÍ�À�Ö}�Ê.7��ÊÃÖLÃßÃÍi�°


�ÍÊ� -# Ê�VViÃÃ
ä 2ÃiÊÍ��ÃÊ>«iÀÍÖÀiÊÍ�Ê>VViÃÃÊ�i��ÀßÊ­.7��Ê�ÀÊ`�ÀiVÍ®°
£ 2ÃiÊÍ��ÃÊ>«iÀÍÖÀiÊÍ�Ê>VViÃÃÊÍ�iÊ�Þ«>�Ã���Ê-# °


�ÍÃÊ£ä�Ï£ -iÃiÀÜi`Ê­>��ÊL�ÍÃÊãiÀ�® ­-i>`Ê#��ß®



4)61)(-%����,EVH[EVI�6IJIVIRGI�1ERYEP -i}���ÊäÊ�Ê-i}�ÃÍiÀÃ
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Ï°Ô°£Ô �«iÀÍÖÀiÊÔÊ���ÍÀ��Ê-i}�ÃÍiÀ

ApertureTwo
-i}���\Ê =iÀ� -i>`É8À�Íi
#vvÃiÍ\Ê ääää°ääxn� -iÃiÍÊ7>�Öi\ ääää°ääää�

08162431

-iÃiÀÜi`
+>V�i`Ê£È�L�ÍÊ i��ÀßÊ��>L�i

+>V�i`Ê£È�L�ÍÊ-i>`Ê
ÖvviÀÊ.i�iVÍ
+>V�i`Ê£È�L�ÍÊ8À�ÍiÊ
ÖvviÀÊ.i�iVÍ
+>V�i`Ê£È�L�ÍÊ8À�ÍiÊ �`i
+>V�i`Ê£È�L�ÍÊ-i>`Ê �`i

7��Ê�VViÃÃ
-# Ê�VViÃÃ

 i��ÀßÊ
ßÍiÊ���ÍÀ��


�ÍÃÊä�£  i��ÀßÊ
ßÍiÊ���ÍÀ��
äÊ .Í>�`>À`°
£Ê 
ßÍiÊ.Ý>««i`°
ÔÊ �>�vÊ8�À`Ê.Ý>««i`°
ÏÊ -iÃiÀÜi`°


�ÍÊÔ -iÃiÀÜi`Ê ­-i>`Ê#��ß®


�ÍÊÏ +>V�i`Ê£È�L�ÍÊ­£\x\x\x®Ê i��ÀßÊ��>L�i
äÊ 
�Ã>L�iÊ«>V�i`Ê£È�L�ÍÊ��`i°
£Ê ��>L�iÊ«>V�i`Ê£È�L�ÍÊ��`i°


�ÍÊ{ +>V�i`Ê£È�L�ÍÊ-i>`Ê
ÖvviÀÊ.i�iVÍ
äÊ .i�iVÍÊ
ÖvviÀÊ�Êv�ÀÊ-i>`Ê�VViÃÃiÃ°
£Ê .i�iVÍÊ
ÖvviÀÊ
Êv�ÀÊ-i>`Ê�VViÃÃiÃ°


�ÍÊx +>V�i`Ê£È�L�ÍÊ8À�ÍiÊ
ÖvviÀÊ.i�iVÍ
äÊ .i�iVÍÊ
ÖvviÀÊ�Êv�ÀÊ8À�ÍiÊ�VViÃÃiÃ°
£Ê .i�iVÍÊ
ÖvviÀÊ
Êv�ÀÊ8À�ÍiÊ�VViÃÃiÃ°


�ÍÊÈ +>V�i`Ê£È�L�ÍÊ8À�ÍiÊ �`i
äÊ 
�Ã>L�iÊ`�ÖL�iÊÝÀ�ÍiÃ°
£ ��>L�iÊ`�ÖL�iÊÝÀ�ÍiÃ°


�ÍÊÇ +>V�i`Ê£È�L�ÍÊ-i>`Ê �`i
äÊ -i>`ÊLÖvviÀÊÃi�iVÍi`ÊLßÊ
�ÍÊ{Ê�vÊÍ��ÃÊÀi}�ÃÍiÀ°
£Ê -i>`ÊLÖvviÀÊÃi�iVÍi`ÊLßÊ�i��ÀßÊV��Íi�ÍÃÊ­L�ÍÊÏ£®°


�ÍÊn .7��Ê�VViÃÃ
ä �``ÀiÃÃÊ�i��ÀßÊV��ÍÀ���iÀÊ`�ÀiVÍ�ß°
£Ê �``ÀiÃÃÊ�i��ÀßÊÍ�À�Ö}�Ê.7��ÊÃÖLÃßÃÍi�°


�ÍÊ� -# Ê�VViÃÃ
äÊ 2ÃiÊÍ��ÃÊ>«iÀÍÖÀiÊÍ�Ê>VViÃÃÊ�i��ÀßÊ­.7��Ê�ÀÊ`�ÀiVÍ®°
£Ê 2ÃiÊÍ��ÃÊ>«iÀÍÖÀiÊÍ�Ê>VViÃÃÊÍ�iÊ�Þ«>�Ã���Ê-# °

Ê
�ÍÃÊ£ä�Ï£ -iÃiÀÜi`Ê­>��ÊL�ÍÃÊãiÀ�® ­-i>`Ê#��ß®
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Ï°Ô°£Ï 
 �Ê���ÍÀ��

0�iÊ
 �ÊV��ÍÀ��Ê-i}�ÃÍiÀÊÃiÍÃÊÖ«ÊÍ�iÊ`>Í>ÊÍÀ>�ÃviÀÊ��`iÃÊv�ÀÊÍ�iÊ
 �ÊV��ÍÀ���iÀ°Ê0�i

 �ÊV��ÍÀ���iÀÊV>�ÊLiÊÃiÍÊÍ�Ê��ÍÍ�iÊi�`�>�Ê�ÀÊL�}Ê­ÊLßÍiÊÃÝ>««i`Ê®Êi�`�>�°

DMAControl
-i}���\Ê ä -i>`É8À�Íi

#vvÃiÍ\Ê ääää°ääÈä� -iÃiÍÊ7>�Öi\Ê ääää°ääää�
08162431

��Ê
 �Ê
ßÍiÊ.Ý>«��Ê
 �Ê2Ã��}Ê��+
��Ê
 �Ê0�À�ÍÍ�i
���}Ê-i>`Ê
�Ã>L�i

#ÖÍÊ
 �Ê
ßÍiÊ.Ý>«
��+Ê
>Í>Ê0�À�ÍÍ�i
��+Ê��}�Ê+À��À�Íß

0iÞÍÖÀiÊ�ÞiVÖÍiÊ
ßÍiÊ.Ý>«

-iÃiÀÜi`


�ÍÊä ��Ê
 �Ê
ßÍiÊ.Ý>«
äÊ ��ÍÍ�iÊi�`�>�
£ 
�}Êi�`�>�


�ÍÊ£ ��Ê
 �Ê2Ã��}Ê��+
äÊ ��«ÖÍÊ
 �ÊÖÃiÃÊ+��Ê�>ÃÍiÀ
£ ��«ÖÍÊ
 �ÊÖÃiÃÊ��+Ê�>ÃÍiÀ


�ÍÊÔ ��Ê
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LßÊÍ�iÊ.7��ÊÝ��V�ÊÃ��Ö�`ÊLiÊ«À�}À>��i`Ê��Ê>VV�À`>�ViÊÝ�Í�Ê��À�>�Ê.7��Ê«À>VÍ�Vi°

ScreenStride

HTotal

Displayed Area

VTotal

VbEnd

HbEnd

VsStart
VsEnd

HgEnd

HsStart
HsEnd

Address = ScreenBase
First pixel
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0�iÊ

�Ê��ÍiÀv>ViÊ>���ÝÃÊ+�- �
��ÊÍ�ÊÀi>`ÊÍ����}Ê��v�À�>Í���ÊvÀ��Ê>ÊV��«>Í�L�i
����Í�À°Ê
�Í�Ê

�£Ê>�`Ê

�ÔÊ«À�Í�V��ÃÊ>ÀiÊÃÖ««�ÀÍi`°

��ÀÊ

�£]ÊÍ�iÊ`>Í>Ê�ÃÊÀi>`Ê��iÊL�ÍÊ>ÍÊ>ÊÍ��i]Ê>�`Ê�ÃÊV��V�i`ÊvÀ��ÊÍ�iÊ����Í�ÀÊLßÊÍ�i
ÜiÀÍ�V>�ÊÃß�VÊÃ�}�>�°Ê0�iÊÜiÀÍ�V>�ÊÃß�VÊÃ��Ö�`ÊLiÊV��ÍÀ���i`Ê`�ÀiVÍ�ßÊvÀ��ÊÃ�vÍÝ>ÀiÊÖÃ��}ÊÍ�i
Ü�`i�ÊV��v�}ÖÀ>Í���ÊÀi}�ÃÍiÀ°

7iÀÍ�V>�ÊÃß�VÊÃ��Ö�`ÊLiÊ`À�Üi�Ê��}�Ê>�`ÊÍ�iÊ`>Í>ÊÝ���ÊLiV��iÊÜ>��`ÊÏäÊ��VÀ�ÃiV��`ÃÊ�>ÍiÀÆ
Ý�i�ÊÍ�iÊ`>Í>Ê�>ÃÊLii�ÊÀi>`ÊÍ�iÊÜiÀÍ�V>�ÊÃß�VÊÃ��Ö�`ÊLiÊ`À�Üi�Ê��ÝÊv�ÀÊ>ÍÊ�i>ÃÍÊÔä
��VÀ�ÃiV��`ÃÊLiv�ÀiÊ�ÍÊ�ÃÊ`À�Üi�Ê��}�Ê>}>��°Ê�VVÖÀ>ÍiÊÍ����}ÊV>�ÊLiÊ`iÀ�Üi`ÊvÀ��ÊÍ�i
V�Ö�ÍiÀÊ��ÊÍ�iÊ�i��ÀßÊV��ÍÀ���iÀÊÀi}�ÃÍiÀÊ}À�Ö«°

��ÀÊ

�Ô]Ê>�Ê�Ô�ÊLÖÃÊ��ÍiÀv>ViÊ�ÃÊÖÃi`°Ê��ÀÊ`iÍ>��ÃÊ��ÊÖÃ��}ÊÍ��ÃÊÃiiÊÍ�iÊ>««À�«À�>Íi
ÃiVÍ���Ê��ÊÍ��ÃÊ�>�Ö>�°

��� 6%1(%'

0�iÊ-� 
��ÊÀi}�ÃÍiÀÃÊ>ÀiÊi�Í�iÀÊ>VViÃÃi`Ê`�ÀiVÍ�ßÊ�ÀÊ��`�ÀiVÍ�ß°Ê0�iÊÍ>L�iÃÊLi��ÝÊÃ��Ý
Í�iÊ`�ÀiVÍÊ>�`ÊÍ�iÊ��`�ÀiVÍÊÀi}�ÃÍiÀÃ°Ê0�iÊ`�ÀiVÍÊÀi}�ÃÍiÀÃÊ>ÀiÊ>VViÃÃi`ÊLßÊÀi>`��}Ê�ÀÊÝÀ�Í��}
Í�iÊ>««À�«À�>ÍiÊ�vvÃiÍ°Ê0�iÊ��`�ÀiVÍÊÀi}�ÃÍiÀÃÊ>ÀiÊ>VViÃÃi`ÊLßÊÝÀ�Í��}ÊÍ�i�ÀÊÀiÃ«iVÍ�ÜiÊ��`iÞÊÍ�
Í�iÊ��`iÞÊ-i}�ÃÍiÀÊ­�vvÃiÍÊää�®Ê>�`]ÊÍ�i�]Êi�Í�iÀÊÀi>`��}Ê�ÀÊÝÀ�Í��}ÊvÀ��ÊÍ�iÊ��`iÞi`Ê
>Í>
-i}�ÃÍiÀÊ­�vvÃiÍÊä��®°Ê��ÀÊiÞ>�«�i]Ê�vÊ����ÀÊ �`iÊÀi}�ÃÍiÀÊ�ÃÊÍ�ÊLiÊÝÀ�ÍÍi�ÊÜ>�ÖiÊ�x�]Êv�ÀÃÍ
ÝÀ�ÍiÊ£n�Ê>ÍÊ�vvÃiÍÊää�]ÊÍ�i�ÊÝÀ�ÍiÊ�x�Ê>ÍÊ�vvÃiÍÊä��°

Offset (hex) Mode
00 R/W Palette/Cursor RAM Write Address Register
01 R/W Palette RAM Data Register
02 R/W Pixel Read Mask
03 R/W Palette/Cursor RAM Read Address Register
04 R/W Cursor Color Address Register
05 R/W Cursor Color Data Register
06 Reserved
07 Reserved
08 Reserved
09 Reserved
0A R/W Indexed Data Register
0B R/W Cursor RAM Data Register
0C R/W Cursor Position X LSB
0D R/W Cursor Position X MSB
0E R/W Cursor Position Y LSB
0F R/W Cursor Position Y MSB

0>L�iÊx°£ 
�ÀiVÍÊ-i}�ÃÍiÀÊ >«
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Index (hex) Mode
00 - 05 Reserved
06 R/W Cursor Control Register (CR)
07 - 17 Reserved
18 R/W Color Mode Register (CMR)
19 R/W Mode Control Register (MDCR)
1A - 1B Reserved
1C R/W Palette Page Register
1D Reserved
1E R/W Miscellaneous Control Register (MCR)
1F Reserved
20 W Pixel Clock Program Register A1
21 W Pixel Clock Program Register A2
22 W Pixel Clock Program Register A3
23 W Pixel Clock Program Register B1
24 W Pixel Clock Program Register B2
25 W Pixel Clock Program Register B3
26 W Pixel Clock Program Register C1
27 W Pixel Clock Program Register C2
28 W Pixel Clock Program Register C3
29 R Pixel Clock Status Register
2A - 2F Reserved
30 W Memory Clock Program Register 1
31 W Memory Clock Program Register 2
32 W Memory Clock Program Register 3
33 R Memory Clock Status Register
34 - 3F Reserved
40 R/W Color Key Control Register
41 R/W Color Key Overlay Value
42 R/W Color Key Red Value
43 R/W Color Key Green Value
44 R/W Color Key Blue Value
45 - FF R/W Reserved

0>L�iÊx°Ô ��`�ÀiVÍÊ-i}�ÃÍiÀÊ >«
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0�iÊV���ÀÊ«>�iÍÍiÊ-� Ê�ÃÊ>``ÀiÃÃi`ÊLßÊ>�Ê��ÍiÀ�>�Ên�L�ÍÊ>``ÀiÃÃÊÀi}�ÃÍiÀÊv�ÀÊÝÀ�Í��}Ê>�`
Ài>`��}ÊÍ�iÊ-� °Ê0��ÃÊÀi}�ÃÍiÀÊ�ÃÊ>ÖÍ��>Í�V>��ßÊ��VÀi�i�Íi`Êv����Ý��}Ê>Ê-� ÊÍÀ>�ÃviÀ]
>���Ý��}ÊÍ�iÊi�Í�ÀiÊ«>�iÍÍiÊÍ�ÊLiÊ>VViÃÃi`ÊÝ�Í�Ê��iÊÝÀ�ÍiÊÍ�ÊÍ�iÊ>``ÀiÃÃÊÀi}�ÃÍiÀ°Ê8�i�ÊÍ�i
>``ÀiÃÃÊÀi}�ÃÍiÀÊ��VÀi�i�ÍÃÊLiß��`ÊÍ�iÊ�>ÃÍÊ��V>Í���Ê��ÊÍ�iÊ-� Ê�ÍÊ�ÃÊÀiÃiÍÊÍ�ÊÍ�iÊv�ÀÃÍ
��V>Í���°

0�iÊV���ÀÊ«>�iÍÍiÊ-� Ê�ÃÊnÊL�ÍÃÊÝ�`iÊv�ÀÊi>V�ÊV���ÀÊV��«��i�ÍÊiÜi�ÊÝ�i�ÊÈ�L�ÍÊ��`iÊ�Ã
V��Ãi�°Ê�vÊÈ�L�ÍÊ��`iÊ�ÃÊV��Ãi�Ê>�`ÊÍ�iÊV���ÀÊ`>Í>Ê�ÃÊÝÀ�ÍÍi�Ê��Í�ÊÍ�iÊ«>�iÍÍi]ÊÍ�iÊÈÊ�.
ÊL�ÍÃ
Ý���ÊLiÊÃ��vÍi`ÊÍ�ÊÍ�iÊÈÊ .
Ê«�Ã�Í���ÃÊ>�`ÊÍ�iÊÔÊ�.
ÃÊv���i`ÊÝ�Í�Êä¿Ã°Ê��Ê>``�Í���]Ê�vÊÍ�ißÊ>Ài
Ài>`ÊL>V�Ê��ÊÍ�iÊÈÊL�ÍÊ��`i]ÊÍ�iÊÈÊ .
ÊL�ÍÃÊÝ���ÊLiÊÃ��vÍi`ÊÍ�ÊÍ�iÊÈÊ�.
Ê«�Ã�Í���ÃÊ>�`ÊÍ�iÊÔ
 .
ÃÊv���i`ÊÝ�Í�Êä¿Ã°

0�Ê��>`ÊÍ�iÊV���ÀÊ«>�iÍÍi]ÊÍ�iÊ�+2Êv�ÀÃÍÊÝÀ�ÍiÃÊÍ�ÊÍ�iÊ«>�iÍÍiÊ-� ÊÝÀ�ÍiÊ>``ÀiÃÃÊÀi}�ÃÍiÀ
­
�ÀiVÍÊÀi}�ÃÍiÀ\Êää�®ÊÝ�Í�ÊÍ�iÊ��`iÞÊ�vÊÍ�iÊv�ÀÃÍÊi�ÍÀßÊÍ�ÊLiÊ��`�v�i`°ÊÊ0�iÊÃi�iVÍi`Ê«>�iÍÍi
-� Ê��V>Í���Ê�ÃÊ��>`i`Ê>ÊLßÍiÊ>ÍÊ>ÊÍ��iÊLßÊÝÀ�Í��}Ê>ÊÃiµÖi�ViÊ�vÊÍ�ÀiiÊLßÍiÃÊ­Ài`]Ê}Àii�Ê>�`
L�Öi®ÊÍ�ÊÍ�iÊ«>�iÍÍiÊ-� Ê`>Í>ÊÀi}�ÃÍiÀÊ­
�ÀiVÍÊÀi}�ÃÍiÀ\Êä£�®°ÊÊ�vÍiÀÊÍ�iÊL�ÖiÊÝÀ�ÍiÊVßV�i]ÊÍ�i
«>�iÍÍiÊ-� Ê>``ÀiÃÃÊÀi}�ÃÍiÀÊ��VÀi�i�ÍÃÊÍ�ÊÍ�iÊ�iÞÍÊ��V>Í���°

0�ÊÀi>`ÊvÀ��ÊÍ�iÊV���ÀÊ«>�iÍÍi]ÊÍ�iÊ�+2Êv�ÀÃÍÊÝÀ�ÍiÃÊÍ�ÊÍ�iÊ«>�iÍÍiÊÀi>`Ê>``ÀiÃÃÊÀi}�ÃÍiÀ
­
�ÀiVÍÊÀi}�ÃÍiÀ\ÊäÏ�®ÊÝ�Í�ÊÍ�iÊ��`iÞÊ�vÊÍ�iÊi�ÍÀßÊÍ�ÊLiÊÀi>`°ÊÊ0�ÀiiÊÃÖVViÃÃ�ÜiÊÀi>`ÃÊvÀ��
Í�iÊ«>�iÍÍiÊ-� Ê`>Í>ÊÀi}�ÃÍiÀÊÃÖ««��iÃÊÀi`]Ê}Àii�]Ê>�`ÊL�ÖiÊV���ÀÊ`>Í>Êv�ÀÊÍ�iÊÃ«iV�v�i`
��V>Í���°Ê�����Ý��}ÊÍ�iÊL�ÖiÊÀi>`ÊVßV�i]ÊÍ�iÊ>``ÀiÃÃÊÀi}�ÃÍiÀÊ�ÃÊ��VÀi�i�Íi`°

0�iÊÀi>`��>Ã�ÊÀi}�ÃÍiÀÊ­
�ÀiVÍÊÀi}�ÃÍiÀ\ÊäÔ�®Ê�ÃÊ>�Ên�L�ÍÊÀi}�ÃÍiÀÊÖÃi`ÊÍ�Êi�>L�iÊ�ÀÊ`�Ã>L�iÊ>
L�ÍÊ«�>�iÊvÀ��Ê>``ÀiÃÃ��}ÊÍ�iÊV���À�«>�iÍÍiÊ-� Ê��ÊÍ�iÊ.7��Ê��`i°ÊÊ�>V�Ê«>�iÍÍiÊ>``ÀiÃÃ
L�ÍÊ�ÃÊ��}�V>��ßÊ�!
i`ÊÝ�Í�ÊÍ�iÊV�ÀÀiÃ«��`��}ÊL�ÍÊvÀ��ÊÍ�iÊÀi>`��>Ã�ÊÀi}�ÃÍiÀÊLiv�ÀiÊ}���}
Í�ÊÍ�iÊ«>�iÍÍiÊ«>}iÊÀi}�ÃÍiÀÊ>�`Ê>``ÀiÃÃ��}ÊÍ�iÊ«>�iÍÍiÊ-� 

��� 'YVWSV�'SPSV�6IKMWXIVW

0�iÊÀi}�ÃÍiÀÃÊv�ÀÊÍ�iÊÍ�ÀiiÊVÖÀÃ�ÀÊV���ÀÃÊ>ÀiÊ>VViÃÃi`ÊÍ�À�Ö}�ÊÍ�iÊ`�ÀiVÍÊÀi}�ÃÍiÀÊ�>«°Ê.ii
Í>L�iÊLi��ÝÊv�ÀÊÍ�iÊÖÃiÊ�vÊÍ�iÊVÖÀÃ�ÀÊV���ÀÃ°

0�iÊVÖÀÃ�ÀÊV���ÀÊ>``ÀiÃÃÊÀi}�ÃÍiÀÊ­
�ÀiVÍÊÀi}�ÃÍiÀ\Êä{�®Ê�ÖÃÍÊLiÊ���Í�>��ãi`ÊLiv�ÀiÊÝÀ�Í��}ÊÍ�
Í�iÊVÖÀÃ�ÀÊV���ÀÊ`>Í>ÊÀi}�ÃÍiÀ°Ê0�iÊ��ÝiÀÊÍÝ�ÊL�ÍÃÊ�vÊÍ��ÃÊÀi}�ÃÍiÀÊÃi�iVÍÊ��iÊ�vÊÍ�iÊv�ÖÀÊVÖÀÃ�À
V���ÀÊÀi}�ÃÍiÀÃÊ>VV�À`��}ÊÍ�ÊÍ�iÊÍ>L�iÊLi��Ý°Ê0�iÊÃi�iVÍi`ÊÔ{�L�ÍÊVÖÀÃ�ÀÊV���ÀÊÀi}�ÃÍiÀÊ�Ã
��>`i`Ê>ÊLßÍiÊ>ÍÊ>ÊÍ��iÊLßÊÝÀ�Í��}Ê>ÊÃiµÖi�ViÊ�vÊÍ�ÀiiÊLßÍiÃÊ­Ài`]Ê}Àii�Ê>�`ÊL�Öi®ÊÍ�ÊÍ�i
VÖÀÃ�ÀÊV���ÀÊ`>Í>ÊÀi}�ÃÍiÀÊ­
�ÀiVÍÊÀi}�ÃÍiÀ\Êäx�®°Ê�vÍiÀÊÍ�iÊL�ÖiÊLßÍiÊ�ÃÊÝÀ�ÍÍi�]ÊÍ�iÊVÖÀÃ�À
V���ÀÊ>``ÀiÃÃÊÀi}�ÃÍiÀÊ��VÀi�i�ÍÃÊÍ�ÊÍ�iÊ�iÞÍÊV���À°Ê���ÊÍ�ÀiiÊV���ÀÃÊ­«�ÖÃÊÍ�iÊÖ�ÖÃi`ÊV���À®
�>ßÊLiÊ��>`i`ÊÝ�Í�Ê>ÊÃ��}�iÊÝÀ�ÍiÊÍ�ÊÍ�iÊVÖÀÃ�ÀÊV���ÀÊ>``ÀiÃÃÊv����Ýi`ÊLßÊ£ÔÊV��ÃiVÖÍ�Üi
ÝÀ�ÍiÃÊÍ�ÊÍ�iÊVÖÀÃ�ÀÊV���ÀÊ`>Í>ÊÀi}�ÃÍiÀ°

-i>`��}Ê�ÃÊ�>�`�i`Ê��Ê>ÊÃ����>ÀÊ�>��iÀÊLßÊv�ÀÃÍÊ��>`��}ÊÍ�iÊ>``ÀiÃÃÊÀi}�ÃÍiÀ]ÊÍ�i�ÊÀi>`��}
vÀ��ÊÍ�iÊ`>Í>ÊÀi}�ÃÍiÀ°Ê�vÍiÀÊÍ�iÊL�ÖiÊLßÍiÊ�ÃÊÀi>`]ÊÍ�iÊVÖÀÃ�ÀÊV���ÀÊ>``ÀiÃÃÊÀi}�ÃÍiÀÊ�Ã
��VÀi�i�Íi`ÊÍ�ÊÍ�iÊ�iÞÍÊV���À°Ê���Êv�ÖÀÊV���ÀÃÊ�>ßÊLiÊÀi>`ÊÝ�Í�Ê>ÊÃ��}�iÊÝÀ�ÍiÊÍ�ÊÍ�iÊVÖÀÃ�À
V���ÀÊ>``ÀiÃÃÊÀi}�ÃÍiÀÊv����Ýi`ÊLßÊ£ÔÊV��ÃiVÖÍ�ÜiÊÀi>`ÃÊ�vÊÍ�iÊVÖÀÃ�ÀÊV���ÀÊ`>Í>ÊÀi}�ÃÍiÀ°
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Bit 1 Bit 0 REGISTER
0 0 Unused color
0 1 Cursor color 0
1 0 Cursor color 1
1 1 Cursor color 2

0>L�iÊx°Ï �ÖÀÃ�ÀÊ����ÀÊ-i}�ÃÍiÀÊ�``ÀiÃÃÊ��À�>Í

x°È°£ 0�Àii�����ÀÊ�ÖÀÃ�À

�ÖÀÃ�ÀÊ���ÍÀ��Ê-i}�ÃÍiÀ]ÊL�ÍÃÊ£Ê>�`ÊäÊÃ«iV�vßÊÝ�iÍ�iÀÊÍ�iÊ9��Ê��`i]Ê�ÀÊ9�8��`�ÝÃ
��`i]Ê�ÀÊÏ�V���ÀÊ��`i]ÊÊ�ÃÊÖÃi`ÊÍ�Ê��ÍiÀ«ÀiÍÊÍ�iÊVÖÀÃ�ÀÊ��v�À�>Í���ÊÃÍ�Ài`Ê��Ê«�>�iÃÊäÊ>�`Ê£
�vÊÍ�iÊVÖÀÃ�ÀÊ-� °ÊÊ0�iÊÀi�>Í���Ã��«Ê�vÊVÖÀÃ�ÀÊV���ÀÊ��`iÃÊ>�`ÊVÖÀÃ�ÀÊ-� ÊV��Íi�ÍÃÊÊÍ�
Í�iÊVÖÀÃ�ÀÊ>««i>À>�ViÊ�ÃÊÃ��Ý�Ê��ÊÍ�iÊÍ>L�iÊLi��Ý°

Cursor RAM
Plane 1 Plane 0 3 Color XGA Mode X Windows Mode

0 0 Transparent Cursor color 0 Transparent
0 1 Cursor color 0 Cursor color 1 Transparent
1 0 Cursor color 1 Transparent Cursor color 0
1 1 Cursor color 2 Complement Cursor color 1

0>L�iÊx°{ �ÖÀÃ�ÀÊ����ÀÊ.i�iVÍ���Ê �`iÃ

2SXIW� ���'YVWSV�GSPSV�������ERH���EVI�WIX�F]�[VMXMRK�XS�XLI�GYVWSV�GSPSV�VIKMWXIVW�
Ô°Ê 8VERWTEVIRX��8LI�YRHIVP]MRK�TM\IP�GSPSV�MW�HMWTPE]IH�
Ï°Ê 'SQTPIQIRX��8LI�SRIW�GSQTPIQIRX�SJ�XLI�YRHIVP]MRK�TM\IP�GSPSV�MW�HMWTPE]IH�

��� 'YVWSV�6%1

0�iÊVÖÀÃ�ÀÊ-� ÊV>�ÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÖÃ��}ÊÍ�iÊv����Ý��}Ê«À�Vi`ÖÀi°Ê��ÀÃÍ]Ê�ÖÀÃ�ÀÊ���ÍÀ��
-i}�ÃÍiÀÊ­�-®ÊL�ÍÃÊÏÊ>�`ÊÔÊ>ÀiÊÃiÍÊÍ�ÊÍ�iÊÍ�«ÊÍÝ�ÊL�ÍÃÊ�vÊÍ�iÊ-� Ê>``ÀiÃÃ°Ê!iÞÍ]Ê�ÖÀÃ�À
-� Ê8À�ÍiÊ�``ÀiÃÃÊ-i}�ÃÍiÀÊ­
�ÀiVÍÊÀi}�ÃÍiÀÊää�®Ê�ÃÊ��>`i`ÊÝ�Í�ÊÍ�iÊL�ÍÍ��Êi�}�ÍÊL�ÍÃÊ�v
Í�iÊ>``ÀiÃÃ°Ê0�i�ÊÍ�iÊVÖÀÃ�ÀÊ`>Í>ÊV>�ÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊ�ÖÀÃ�ÀÊ-� Ê
>Í>Ê-i}�ÃÍiÀÊ­
�ÀiVÍ
Ài}�ÃÍiÀÊä
�®°Ê�>V�ÊÍ��iÊÍ�iÊ�ÖÀÃ�ÀÊ-� Ê
>Í>Ê-i}�ÃÍiÀÊ�ÃÊÝÀ�ÍÍi�]ÊÍ�iÊ�ÖÀÃ�ÀÊ-� Ê8À�Íi
�``ÀiÃÃÊ-i}�ÃÍiÀÊ�ÃÊ>ÖÍ��>Í�V>��ßÊ��VÀi�i�Íi`°Ê0�iÊ��VÀi�i�ÍÊ�ÃÊ>�Ã�ÊV>ÀÀ�i`ÊÍ�À�Ö}�ÊÍ�
�-QÏ\{RÊÃ�ÊÍ�>ÍÊÍ�iÊÝ���iÊVÖÀÃ�ÀÊ-� ÊV>�ÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÝ�Í�Ê��iÊÝÀ�ÍiÊÍ�ÊÍ�iÊ�ÖÀÃ�À
-� Ê8À�ÍiÊ�``ÀiÃÃÊ-i}�ÃÍiÀÊv����Ýi`ÊLßÊ�Ö�Í�«�iÊÝÀ�ÍiÃÊÍ�ÊÍ�iÊ�ÖÀÃ�ÀÊ-� Ê
>Í>
-i}�ÃÍiÀ°
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Ài}�ÃÍiÀÊ��ÃÍi>`Ê�vÊÝÀ�Í��}ÊÍ�Ê�Í°



7�`i�Ê.ÍÀi>�ÃÊ2��ÍÊ>�`Ê-� 
�� 4)61)(-%����,EVH[EVI�6IJIVIRGI�1ERYEP

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

��}ÖÀiÊx°Ô �ÖÀÃ�ÀÊ+�>�iÊä

��}ÖÀiÊx°Ï �ÖÀÃ�ÀÊ+�>�iÊ£



4)61)(-%����,EVH[EVI�6IJIVIRGI�1ERYEP 7�`i�Ê.ÍÀi>�ÃÊ2��ÍÊ>�`Ê-� 
��

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

0�iÊVÖÀÃ�ÀÊ�>ßÊLiÊV��v�}ÖÀi`ÊÍ�Ê���`Êv�ÖÀÊÏÔÞÏÔÊVÖÀÃ�ÀÃ]Ê��ÊÝ��V�ÊV>ÃiÊÍ�iÊVÖÀÃ�ÀÊ-� Ê�Ã
`�Ü�`i`Ê>ÃÊv����ÝÃ\


ßÍiÊäää

�ÖÀÃ�ÀÊ£ �ÖÀÃ�ÀÊÔ

�ÖÀÃ�ÀÊÏ �ÖÀÃ�ÀÊ{


ßÍiÊ£��

��}ÖÀiÊx°{ �ÖÀÃ�ÀÊ-� Ê
�Ü�Ã���Ê+�>�iÊä


ßÍiÊÔää

�ÖÀÃ�ÀÊ£ �ÖÀÃ�ÀÊÔ

�ÖÀÃ�ÀÊÏ �ÖÀÃ�ÀÊ{


ßÍiÊÔ��

��}ÖÀiÊx°x �ÖÀÃ�ÀÊ-� Ê
�Ü�Ã���Ê+�>�iÊ£



7�`i�Ê.ÍÀi>�ÃÊ2��ÍÊ>�`Ê-� 
�� 4)61)(-%����,EVH[EVI�6IJIVIRGI�1ERYEP

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

��� 'YVWSV�4SWMXMSRMRK

0�iÊVÖÀÃ�ÀÊ«�Ã�Í���Ê­Þ]ß®ÊÀi}�ÃÍiÀÃÊ>ÀiÊÖÃi`ÊÍ�Ê«�Ã�Í���ÊÍ�iÊVÖÀÃ�ÀÊ��ÊÍ�iÊ`�Ã«�>ßÊÃVÀii�°Ê0�i
VÖÀÃ�ÀÊ«�Ã�Í���Ê­Þ]ß®ÊÀi}�ÃÍiÀÃÊÃ«iV�vßÊÍ�iÊ��V>Í���Ê�vÊÍ�iÊL�ÍÍ��ÊÀ�}�ÍÊV�À�iÀÊ��ÊÍ�iÊ`�Ã«�>ß
ÃVÀii�ÊÀi�>Í�ÜiÊÍ�ÊÍ�iÊi�`Ê�vÊÍ�iÊ��ÍiÀ�>�ÊL�>��ÊÃ�}�>�°Ê0�iÊ`�>}À>�ÊLi��ÝÊÃ��ÝÃÊÍ�i
�À�i�Í>Í���Ê�vÊÍ�iÊÞ]ßÊV��À`��>ÍiÃÊv�ÀÊ«�Ã�Í�����}ÊÍ�iÊVÖÀÃ�À°

64 X 64 CURSOR AREA

CURSOR POSITION (X, Y)

X

Y

BLANK-

B
LA

N
K

-

ACTIVE DISPLAY AREA

SCREEN (0,0)

CURSOR (0,0)

CURSOR POSITION (X,Y) = SCREEN (X,Y) WHERE CURSOR (0,0) IS LOCATED + (64,64)

��}ÖÀiÊx°È �ÖÀÃ�À�+�Ã�Í�����}

��� 400�4VSKVEQQMRK


iÍ>��i`Ê+��Ê«À�}À>����}Ê��v�À�>Í���Êv�ÀÊ+�- �
��ÊV>�ÊLiÊv�Ö�`Ê��ÊÏ
�>LÃ
�««��V>Í���Ê!�Íi]Ê£{Ç°�°£Ê+��Ê+À�}À>����}°

x°�°£ 
���Ê+À�}À>����}


���Ê­�ÀÊ
�ÍÊ���V�®Ê�ÃÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÍ�iÊ�«iÀ>Í���Ê�vÊÍ�iÊÜ�`i�Ê�ÖÍ«ÖÍÊvÀ��ÊÍ�i
-� 
��]Ê>�`Ê�ÖÃÍÊLiÊÃiÍÊÍ�Ê>ÊvÀiµÖi�VßÊÃÖ�Í>L�iÊv�ÀÊÍ�iÊ`�Ã«�>ßÊÀiÃ��ÖÍ���Ê>�`ÊÀivÀiÃ�
À>Íi°Ê0�iÀiÊ>ÀiÊÍ�ÀiiÊÃiÍÃÊ�vÊÀi}�ÃÍiÀÃÊÖÃi`ÊÍ�ÊV��ÍÀ��Ê�ÍÃÊvÀiµÖi�Vß\Ê�]Ê
]Ê>�`Ê�°Ê#��ßÊ��iÊ�v
Í�i�ÊV>�ÊLiÊÃi�iVÍi`Ê>ÍÊ>ÊÍ��i°Ê0�iÊÃi�iVÍ���Ê�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ7����Í�ÊÀi}�ÃÍiÀÊ­L�ÍÃÊ£
>�`Êä®Ê��V>Íi`Ê>ÍÊ�vvÃiÍÊääää°ää{ä�Ê�vÊ-i}���Ê=iÀ�°

Note: There is a maximum DClk frequency defined in section 8.3.1.
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���ÊvÀiµÖi�VßÊrÊ QÇ\äRÊÉÊ!QÇ\äRÊÉÊ­Ô+QÔ\äR®ÊIÊ�ÀiµÖi�VßÊ�vÊÀiviÀi�ViÊV��V�
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 ]Ê!]Ê>�`Ê+Ê>ÀiÊv�i�`ÃÊ��ÊÍ�iÊ+��ÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊ`iÃVÀ�Li`Ê��ÊÃiVÍ���ÊÏ°Ê0�iÊ«�ÝiÀ���
`iv>Ö�ÍÊÜ>�ÖiÃÊ«À�}À>�ÊÍ�iÊ+��Ê>ÃÊv����ÝÃÊ>ÃÃÖ���}ÊÍ�iÊiÞÍiÀ�>�ÊVÀßÃÍ>�ÊvÀiµÖi�VßÊ�Ã
£{°Ï£n£n �ã\

-i}�ÃÍiÀÊ�Ê �Ê Ôx°äÈÊ �ã
-i}�ÃÍiÀÊ
 Ê �Ê Ôn°È{Ê �ã
-i}�ÃÍiÀÊ� Ê �Ê +��Ê#vv

x°�°Ô  ���Ê+À�}À>����}

0�iÊ ���Ê­�ÀÊ i��ÀßÊ���V�®Ê�ÃÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÍ�iÊ�«iÀ>Í���Ê�vÊÍ�iÊ}À>«��VÃÊ«À�ViÃÃ�À
>�`ÊÍ�iÊ.�-� Ê�i��Àß°Ê�ÍÊ�ÃÊÖÃÖ>��ßÊÃiÍÊÍ�ÊÍ�iÊ��}�iÃÍÊvÀiµÖi�VßÊV��«>Í�L�iÊÝ�Í�ÊÍ�i
Í����}ÃÊ�vÊÍ�iÊ�i��ÀßÊ«>ÀÍÃÊv�ÍÍi`

Note: There is a maximum MClk frequency defined in section 8.3.1.

0�iÊ�ÖÍ«ÖÍÊvÀiµÖi�VßÊ�ÃÊ`iv��i`ÊLß\

 ���ÊvÀiµÖi�VßÊrÊ QÇ\äRÊÉÊ!QÇ\äRÊÉÊ­Ô+QÔ\äR®ÊIÊ�ÀiµÖi�VßÊ�vÊÀiviÀi�ViÊV��V�

0�iÊ«�ÝiÀ���Ê`iv>Ö�ÍÊvÀiµÖi�VßÊ�ÃÊxä°££Ê �ãÊÝ�Í�Ê>Ê£{°Ï£n£n �ãÊVÀßÃÍ>�°
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0�iÊ-# Ê��`iÊ�ÃÊ>�Ã�Êi�>L�i`ÊLßÊ>�Ê>VViÃÃÊÍ�ÊÍ�iÊ-# Ê>``ÀiÃÃÊÃ«>ViÊ>�`Ê�ÜiÀÀ�`iÃÊÍ�i
VÖÀÀi�ÍÊÃiÍÍ��}ÆÊÝ�i�ÊÍ�iÊ��`iÊ�ÃÊV�>�}i`Ê���iÊÍ��ÃÊ�ÍÊ`�iÃÊ��ÍÊÀiÜiÀÍÊÍ�Ê�ÍÃÊ�À�}��>�ÊÃÍ>Íi
>vÍiÀÊÍ�iÊ-# Ê>VViÃÃÊV��«�iÍiÃ°Ê8�i�Êi�Í�iÀÊÜ�`i�ÊÃÍÀi>�Ê�Ê�ÀÊÜ�`i�ÊÃÍÀi>�Ê
Ê�ÃÊ`�Ã>L�i`]
Í�iÊV�ÀÀiÃ«��`��}ÊÀiÃiÍÊ�ÃÊ>ÃÃiÀÍi`°

.ÍÀi>�Ê�Ê>�`Ê.ÍÀi>�Ê
ÊÖÃiÊiÞÍiÀ�>��ßÊ}i�iÀ>Íi`Ê��À�ã��Í>�Ê>�`ÊÜiÀÍ�V>�ÊÍ����}ÊÃ�}�>�ÃÊÍ�
V��ÍÀ��ÊÍ�iÊÍÀ>�ÃviÀÊ�vÊ`>Í>°Ê0�iÊÜ�`i�ÊÃÍÀi>�ÃÊÖ��ÍÊ�ÃÊ>�Ý>ßÃÊ>ÊÃ�>ÜiÊ>�`Ê`�iÃÊ��ÍÊ}i�iÀ>Íi
�Í½ÃÊ�Ý�ÊÍ����}ÊV��ÍÀ��ÃÊ�ÀÊV��V�Ã°

��� 7XVIEQ�%

7�`i�Ê.ÍÀi>�Ê�Ê­7.�®Ê�ÃÊv�ÀÊ��«ÖÍÊ���ß°Ê�ÍÊ>VVi«ÍÃÊ:27{ÔÔÊ`>Í>]Ê`�Ý�ÊÃ�ãiÃÊ>ÃÊÀiµÖ�Ài`]
>�`ÊÝÀ�ÍiÃÊ�ÍÊÍ�Ê�i��Àß°Ê
�Ý�Ã�ã��}Ê�ÃÊ>�Ý>ßÃÊLßÊ>Ê«�ÝiÀÊ�vÊÔÊ­£\£]Ê£\Ô]Ê£\{]Ê£\n®]ÊÝ�Í�
��`i«i�`i�ÍÊV��ÍÀ��Ê��Ê9Ê>�`Ê:°Ê.V>���}Ê��Ê9Ê��V�Ö`iÃÊ>�Ê>ÜiÀ>}��}Êv��ÍiÀ]ÊÃV>���}Ê��Ê:
`�ÃV>À`ÃÊ`>Í>°Ê0�iÀiÊ�ÃÊ>�Ã�Ê��`i«i�`i�ÍÊV��ÍÀ��Êv�ÀÊ��ÀÀ�À��}Ê��Ê9Ê>�`Ê:°Ê��«ÖÍÊ`>Í>Ê�>ß
��ÊÍ�iÊ�À`iÀÊ:2:7Ê�ÀÊ2:7:°

0�iÊÜ�`i�Ê��«ÖÍÊ�ÃÊ`�ÖL�iÊ�ÀÊÍÀ�«�iÊLÖvviÀi`ÊÍ�À�Ö}�ÊÔÊ�ÀÊÏÊ>``ÀiÃÃÊÀi}�ÃÍiÀÃ°Ê0�iÊ��`iÞ
Ý��V�ÊÃi�iVÍÃÊÍ�iÊ>``ÀiÃÃÊÀi}�ÃÍiÀÊÍ�ÊÖÃiÊ�ÃÊ>ÖÍ��>Í�V>��ßÊÖ«`>Íi`Ê>vÍiÀÊiÜiÀßÊv�i�`Ê­�ÀÊvÀ>�i
�vÊÍ�iÊ`>Í>Ê�ÃÊ��ÍÊ��ÍiÀ�>Vi`Ê�ÀÊÍ�iÊv�i�`ÃÊ>ÀiÊLi��}ÊV��L��i`®°Ê.ß�V�À���ã>Í���Ê�ÃÊ�>�`�i`ÊLß
V��«>À��}ÊÍ�iÊ>ÖÍ��>Í�V>��ßÊ}i�iÀ>Íi`Ê��`iÞÊ>}>��ÃÍÊÍ�iÊÜ>�ÖiÊÃiÍÊ��ÊÍ�i
7.�7�`i��``ÀiÃÃ��ÃÍÊÀi}�ÃÍiÀ°Ê0��ÃÊ�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ�+2]Ê>�`ÊÍ�iÊÜ>�ÖiÊ��Ê�Í
Ài«ÀiÃi�ÍÃÊÍ�iÊLÖvviÀÊLi��}ÊÀi>`ÊvÀ��Ê�ÀÊÝÀ�ÍÍi�ÊÍ�ÊLßÊÍ�iÊ�+2°Ê0�iÊV�ÀÀiÃ«��`��}ÊÀi}�ÃÍiÀ
7.�7�`i��``ÀiÃÃ��`iÞÊÃ��ÝÃÊÝ��V�ÊLÖvviÀÊÍ�iÊ7.�Ê��ÍiÀv>ViÊ�ÃÊÖÃ��}°

0�iÊ7.�Ê��ÍiÀv>ViÊ��VÀi�i�ÍÃÊÍ�iÊ��`iÞÊ>vÍiÀÊi>V�ÊvÀ>�i]ÊLÖÍÊÝ���Ê��ÍÊ�ÜiÀÍ>�iÊÍ�iÊ��ÃÍ
Ài}�ÃÍiÀ]ÊÃ�Ê�ÍÊÝ���Ê��ÍÊ��VÀi�i�ÍÊÍ�ÊLiV��iÊiµÖ>�ÊÍ�ÊÍ�iÊÀi}�ÃÍiÀ°Ê0�iÊ��ÃÍÊÀi}�ÃÍiÀÊ�ÃÊÀiÃiÍÊÍ�
ÔÊ>�`Ê7.�ÊÀi}�ÃÍiÀÊÍ�ÊãiÀ�°Ê0�iÀiÊ>ÀiÊÍÝ�Ê��`iÞÊÀi}�ÃÍiÀÃ]Ê��iÊv�ÀÊÜ�`i�Ê>�`ÊÍ�iÊ�Í�iÀÊv�À
7
�Ê`>Í>°Ê��ÍiÀ�>Í�Üi�ß]ÊÍ�iÊ7.�ÊÖ��ÍÊV>�ÊLiÊ��V�i`ÊÍ�ÊÍ�iÊ7.
ÊÖ��ÍÊv�ÀÊ«�>ß��}ÊÜ�`i�
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`�ÀiVÍ�ßÊÝ�Í��ÖÍÊ��ÃÍÊ��ÍiÀÜi�Í���°Ê0��ÃÊ�ÃÊ`��iÊLßÊÃiÍÍ��}ÊÍ�iÊ��V�0�.ÍÀi>�
ÊL�ÍÊ��ÊÍ�i
7.����ÍÀ��ÊÀi}�ÃÍiÀ°

0�iÊ��«ÖÍÊÜ�`i�ÊV��ÍÀ��Ê�ÃÊ>ÊÃ�>ÜiÊÍ�ÊÍ�iÊÜ�`i�ÊÃ�ÖÀVi°Ê0�iÊ�-iv]Ê7-iv]Ê>�`Ê7�VÍ�ÜiÊÃ�}�>�Ã
>ÀiÊ}i�iÀ>Íi`ÊLßÊÍ�iÊÃ�ÖÀViÊ>�`ÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÍ�iÊ�«iÀ>Í���Ê�vÊÍ�iÊ��ÍiÀv>Vi°Ê0�iÊ7-iv
Ã�}�>�Ê�ÃÊÖÃi`ÊÍ�Ê�>À�ÊÍ�iÊÃÍ>ÀÍÊ�vÊ>ÊvÀ>�i]ÊÝ��V�Ê��Ü��ÜiÃÊ��Ü��}ÊÍ�ÊÍ�iÊ�iÞÍÊL>ÃiÊ>``ÀiÃÃ
>�`ÊÀiÃiÍÍ��}ÊÍ�iÊ���iÊV�Ö�ÍiÀ°Ê�-ivÊ�>À�ÃÊÍ�iÊÃÍ>ÀÍÊ�vÊ>Ê���i]ÊÝ��V�Ê��Ü��}ÊÍ�iÊ>``ÀiÃÃ
}i�iÀ>Í�ÀÊÍ�ÊÍ�iÊ�iÞÍÊ���i°

7iÀÍ�V>�Ê
�>��Ê��ÍiÀÜ>�Ê­7
�®Ê`>Í>Ê�>ßÊLiÊiÞÍÀ>VÍi`Ê>�`ÊÃÍ�Ài`ÊÍ�Ê>Ê`�vviÀi�ÍÊ«>ÀÍÊ�v
�i��Àß°Ê0�iÊVÖÀÀi�ÍÊ���iÊV�Ö�ÍÊ�ÃÊV��«>Ài`Ê>}>��ÃÍÊÃÍ>ÀÍÊ>�`Êi�`ÊÜ>�ÖiÃÊv�ÀÊÍ�iÊ7
�Ê`>Í>]
>�`Ê�vÊÍ�iÊÍiÃÍÊ«>ÃÃiÃÊÍ�iÊÜ�`i�ÊÃÍÀi>�Ê�ÃÊÍÀi>Íi`Ê>ÃÊ7
�Ê`>Í>ÊÝ��V�ÊÝ���Ê��ÍÊLiÊÃV>�i`Ê�À
��ÀÀ�Ài`°


�Í�Ê7
�Ê>�`ÊÜ�`i�Ê`>Í>Ê>ÀiÊÀiÃÍÀ�VÍi`ÊÍ�ÊÃ«iV�v�i`Ê>VÍ�ÜiÊÀi}���ÃÊ�vÊÍ�iÊv�i�`°Ê0�iÊ>VÍ�Üi
Ài}���ÃÊ>ÀiÊ`iv��i`ÊLßÊ>ÊÃiÍÊ�vÊÀi}�ÃÍiÀÃ°Ê0�iÊÜ�`i�Ê`>Í>Ê�ÃÊ>�Ã�ÊµÖ>��v�i`ÊLßÊÍ�iÊ7�VÍ�Üi
Ã�}�>�ÆÊÍ�Ê��«ÖÍÊ`>Í>ÊÍ�iÊÜ�`i�Ê�ÖÃÍÊLiÊÝ�Í���ÊÍ�iÊ>VÍ�ÜiÊÀi}���Ê>�`Ê�>ÜiÊ7�VÍ�ÜiÊ>ÃÃiÀÍi`°
7
�Ê`>Í>Ê�>ßÊ�«Í���>��ßÊÖÃiÊ7�VÍ�ÜiÊÍ�ÊV��`�Í���Ê�ÍÃÊ��«ÖÍ°Ê�vÊÍ�iÊ7�VÍ�ÜiÊÃ�}�>�Ê�ÃÊ��Í
ÖÃi`]Ê�ÍÊÃ��Ö�`ÊLiÊÍ�i`Ê«iÀ�>�i�Í�ßÊ>VÍ�Üi°

VS[A,B]Data[7:0]

Field,VActive,VRef,HRefVSCtl[1,5,6,7]

VSAResetN

VSAClk

Tvsa6

Tvsa5

Tvsa4

Tvsa3

Tvsa1Tvsa2Tvsa1

��}ÖÀiÊÈ°£ 7�`i�Ê.ÍÀi>�Ê�Ê0����}

Tvsa1 Delay VSCtl[1,5,6,7],VSAData, VSBData driven to VSAResetN deasserted
Tvsa2 Delay VSAResetN asserted to VSCtl[1,5,6,7],VSAData, VSBData high-Z
Tvsa3 Input hold time for VSCtl[1,5,6,7]
Tvsa4 Input setup time for VSCtl[1,5,6,7]
Tvsa5 Input hold time for VSAData, VSBData
Tvsa6 Input setup time for VSAData, VSBData

 0>L�iÊÈ°Ï 7�`i�Ê.ÍÀi>�Ê�Ê0����}
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0�iÊÝ>ßÊÍ�iÊ.ÍÀi>�Ê�Ê�ÃÊ«À�}À>��i`Ê`i«i�`ÃÊ��ÊÍ�iÊÍß«iÊ�vÊiÞÍiÀ�>�Ê�>À`Ý>ÀiÊÃÖ««�ß��}
Í�iÊ`>Í>]Ê>�`ÊÍ�iÊv�À�>ÍÊ�vÊÍ�iÊ`>Í>°Ê0�iÊv�ÀÃÍÊÃÍi«Ê��Ê«À�}À>����}ÊÍ�iÊÖ��ÍÊ�ÃÊÍ�ÊÃiÍÊÍ�i
�>À`Ý>ÀiÊÃ«iV�v�VÊV��ÍÀ��ÃÊ��ÊÍ�iÊ7.���v�}ÖÀ>Í���ÊÀi}�ÃÍiÀ°

0�iÊ«��>À�ÍßÊ�vÊÍ�iÊÍ����}ÊV��ÍÀ��ÊÃ�}�>�ÃÊÃ��Ö�`ÊLiÊÃiÍ°Ê�vÊÍ�iÊv�i�`ÊÃ�}�>�Ê�ÃÊ>Ü>��>L�iÊ�Í
Ã��Ö�`ÊLiÊi�>L�i`ÆÊ�vÊÍ�iÀiÊ�ÃÊ��Êv�i�`ÊÃ�}�>�Ê>�`ÊÍ�iÊÜ�`i�Ê�ÃÊ��ÍiÀ�>Vi`ÊÍ�iÊ7-ivÊÍ����}Ê�Ã
ÖÃi`ÊÍ�Ê`�ÃÍ��}Ö�Ã�ÊLiÍÝii�Ê�``Ê>�`ÊiÜi�Êv�i�`Ã°Ê0�iÀiÊ�ÃÊ>ÊÃi«>À>ÍiÊV��ÍÀ��ÊÍ�>ÍÊÃ«iV�v�iÃ
Í�>ÍÊÍ�iÊ7-ivÊÍ����}Ê�>ÃÊV�ÀÀiVÍÊ��ÍiÀ�>ViÊÍ����}ÃÊ­��ÍiÀ�>Vi�®°Ê�vÊÍ�iÊ7
�Ê`>Í>Ê�ÃÊÍ�ÊLi
}>Íi`ÊLßÊÍ�iÊ7�VÍ�ÜiÊÃ�}�>�ÊÍ�iÊL�ÍÊ7�VÍ�Üi7
��ÊÃ��Ö�`ÊLiÊi�>L�i`°Ê���>��ß]Ê�vÊÍ�iÊ�À`iÀÊ�v
Í�iÊ`>Í>Ê�ÃÊ2:7:Ê­��ÃÍi>`Ê�vÊ:2:7®ÊÍ�iÊ-iÜiÀÃi
>Í>ÊL�ÍÊÃ��Ö�`ÊLiÊi�>L�i`°

8�i�Ê7.���v�}ÖÀ>Í���Ê�>ÃÊLii�ÊÃiÍ]Ê7.����ÍÀ��ÊÃ��Ö�`ÊLiÊÃiÍ°Ê��Ê«>ÀÍ�VÖ�>À]ÊÍ�iÊÜ�`i�
>�`Ê7
�Ê`>Í>ÊÃ��Ö�`Êi�>L�i`Ê>ÃÊÀiµÖ�Ài`ÆÊ�vÊi�Í�iÀÊ�vÊÍ�iÃiÊ>ÀiÊ��ÍÊi�>L�i`]ÊÍ�i
V�ÀÀiÃ«��`��}Ê`>Í>Ê�ÃÊ`�ÃV>À`i`°Ê0�iÊ
ÖvviÀ�Í�ÊL�ÍÊÃ«iV�v�iÃÊ��ÝÊ�>�ßÊLÖvviÀÃÊÝ���ÊLi
>Ü>��>L�iÊv�ÀÊÃÍÀi>�°Ê
�ÖL�iÊLÖvviÀ��}ÊÃ>ÜiÃÊ�i��Àß]ÊLÖÍÊÍÀ�«�iÊLÖvviÀ��}Ê�ÃÊÀiµÖ�Ài`Ê�vÊÍ�i
��«ÖÍÊÜ�`i�Ê�ii`ÃÊÍ�ÊLiÊ}i���V�i`ÊÍ�ÊÍ�iÊ����Í�ÀÊÀivÀiÃ�ÊÀ>Íi°Ê!�ÍiÊÍ�>ÍÊÃ��}�iÊLÖvviÀ��}Ê�Ã
«�ÃÃ�L�iÊLßÊÃiÍÍ��}Ê>��ÊÍ�iÊ>``ÀiÃÃÊÀi}�ÃÍiÀÃÊÍ�ÊÍ�iÊÃ>�iÊÜ>�Öi°

.V>���}Ê>�`Ê��ÀÀ�À��}Ê�vÊÍ�iÊ`>Í>Ê�>ßÊLiÊi�>L�i`]Ê>�`ÊÍ�iÀiÊ�ÃÊ>�Ã�ÊÍ�iÊ�«Í���ÊÍ�Ê`�ÃV>À`
i�Í�iÀÊ�vÊÍ�iÊv�i�`ÃÊ��Ê>�Ê��ÍiÀ�>Vi`ÊvÀ>�i°Ê�vÊÍ�iÊÜ�`i�Ê�ÃÊ��ÍiÀ�>Vi`ÊÍ�i�ÊÍÝ�Êv�i�`ÃÊÝ���ÊLi
V��L��i`Ê��Í�Ê��iÊ�vÊÍ�iÊ���L��i��i�`ÃÊL�ÍÊ�ÃÊÃiÍ°Ê��ÊÍ��ÃÊÃ�ÍÖ>Í���ÊÍ�iÊÖ��ÍÊÝ���Ê��ÜiÊÍ�
Í�iÊ�iÞÍÊLÖvviÀÊ>vÍiÀÊÍÝ�Êv�i�`ÃÊ�>ÜiÊLii�ÊÀiVi�Üi`°Ê�vÊÍ��ÃÊL�ÍÊ�ÃÊ��ÍÊÃiÍÊÍ�iÊÖ��ÍÊÝ���Ê��ÜiÊÍ�
Í�iÊ�iÞÍÊLÖvviÀÊ>vÍiÀÊiÜiÀßÊv�i�`°

0�iÀiÊ>ÀiÊ>ÊÃiÍÊ�vÊÀi}�ÃÍiÀÃÊÝ��V�Ê`iv��iÊÍ�iÊÃ�ãiÊ>�`Ê�>ß�ÖÍÊ�vÊÍ�iÊ`>Í>Ê��Ê�i��Àß°Ê0�iÃi
V��Ã�ÃÍÊ�vÊÍ�ÀiiÊ>``ÀiÃÃÊÀi}�ÃÍiÀÃÊ>�`Ê>ÊÃÍÀ�`iÊÝ��V�ÊÃ«iV�v�iÃÊ��ÝÊÍ�Ê��ÜiÊÍ�À�Ö}�Ê�i��Àß
LiÍÝii�ÊÃV>����iÃ°Ê�ÊvÖÀÍ�iÀÊÃiÍÊ�vÊÀi}�ÃÍiÀÃÊ`iv��iÃÊÍ�iÊÜ>��`Ê«iÀ��`Ê�vÊÍ�iÊ`>Í>ÊÃÍÀi>�°
.i«>À>ÍiÊÀi}�ÃÍiÀÃÊ>ÀiÊ>Ü>��>L�iÊv�ÀÊÜ�`i�Ê>�`Ê7
�Ê`>Í>°Ê8�i�Ê>���V>Í��}ÊLÖvviÀÃÊ��Ê�i��Àß
V>ÀiÊÃ��Ö�`ÊLiÊÍ>�i�ÊÍ�Ê�>�iÊÃÖÀiÊÍ�ißÊ>ÀiÊ�>À}iÊi��Ö}�°Ê�vÊÍ�iÊ��V����}ÊÜ�`i�Ê�ÃÊ��ÍiÀ�>Vi`
>�`ÊLi��}ÊV��L��i`Êi��Ö}�Ê�i��ÀßÊv�ÀÊ>ÊvÖ��ÊvÀ>�iÊ�ÖÃÍÊLiÊ>���V>Íi`ÆÊ�vÊ��ÍiÀ�>Vi`ÊÜ�`i�
�ÃÊ��ÍÊV��L��i`Êi>V�ÊLÖvviÀÊ���ßÊ�ii`ÃÊ�>�vÊÍ�iÊÃ«>Vi°

0�iÊÃÍ>ÍÖÃÊÀi}�ÃÍiÀÊ���`ÃÊ��v�À�>Í���Ê>L�ÖÍÊÍ�iÊÃÍ>ÍiÊ�vÊ.ÍÀi>�Ê�°Ê�vÊÍ�iÊÖ��ÍÊ�>ÃÊLii�
V��v�}ÖÀi`ÊÍ�ÊiÞ«iVÍÊ��ÍiÀ�>ViÊÜ�`i�Ê>�`Ê�ÍÊÀiVi�ÜiÃÊ>�Ê��Ü>��`ÊÃiµÖi�ViÊ�vÊv�i�`ÃÊ�ÍÊÝ���ÊÃiÍ
Í�iÊ��Ü>��`��ÍiÀ�>ViÊL�ÍÊ��ÊÍ�iÊ7..Í>ÍÖÃÊÀi}�ÃÍiÀÊ>�`Ê�«Í���>��ßÊ}i�iÀ>ÍiÊ>�Ê��ÍiÀÀÖ«Í°Ê0�i
ÃÍ>ÍÖÃÊÀi}�ÃÍiÀÊ>�Ã�ÊÀi«�ÀÍÃÊÍ�iÊÍß«iÊ�vÊÍ�iÊ�>ÃÍÊÍ�ÀiiÊv�i�`ÃÊÃ�ÊÍ�>ÍÊÍ�iÊVÖÀÀi�ÍÊv�i�`ÊÍß«iÊV>�
LiÊ`iÍiVÍi`Ê>�`ÊÍ�iÊV>ÖÃiÊ�vÊ>�Ê��Ü>��`ÊÃÍ>ÍÖÃÊ`iÍiÀ���i`°

0�iÊÃÍ>ÍÖÃÊÀi}�ÃÍiÀÊ�>ßÊ>�Ã�ÊÀi«�ÀÍÊ>Ê���#Ê�ÜiÀv��Ý]ÊÝ��V�Ê�>ßÊ>�Ã�ÊÀiÃÖ�ÍÊ��Ê>�ÊiÀÀ�À
��ÍiÀÀÖ«Í°Ê0�iÊ���#Ê«>À>�iÍiÀÃÊ>ÀiÊÃiÍÊLßÊÍ�iÊ7.���v����ÍÀ��ÊÀi}�ÃÍiÀ]Ê>�`ÊÃ��Ö�`ÊLi
>`�ÖÃÍi`Êv�ÀÊ�«Í��Ö�Ê«iÀv�À�>�Vi°Ê�vÊÍ�iÊÃiÍÍ��}Ê�ÃÊ��V�ÀÀiVÍÊ>�`Ê`�iÃÊ��ÍÊ>���ÝÊ>
ÃÖvv�V�i�Í�ßÊ��}�ÊL>�`Ý�`Í�Ê��Í�Ê��V>�Ê�i��ÀßÊÍ�iÊ���#Ê�>ßÊ�ÜiÀv��ÝÊ>�`ÊÍ�iÊiÀÀ�À
Ài«�ÀÍi`°

��� 7XVIEQ�&

7�`i�Ê.ÍÀi>�Ê
Ê­7.
®Ê�ÃÊv�ÀÊ�ÖÍ«ÖÍÊ���ß°Ê�ÍÊ�ÖÍ«ÖÍÃÊ:27{ÔÔÊ�ÀÊ-�
Ê`>Í>]Ê>�`ÊV>�
V��ÜiÀÍÊvÀ��Ê-�
ÊÍ�Ê:27ÊÝ�Í�Ê}>��>ÊV�ÀÀiVÍ���°Ê
>Í>Ê�>ßÊLiÊi�Í�iÀÊ:2:7Ê�ÀÊ2:7:



7�`i�Ê.ÍÀi>�ÃÊ2��Í 4)61)(-%����,EVH[EVI�6IJIVIRGI�1ERYEP

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

­�ÀÊ-�
Ê�ÀÊ
�-®°Ê0�iÊ-�
Ê`>Í>Ê�ÃÊ£ÈÊL�ÍÃ]ÊÝ�Í�ÊxÊL�ÍÃÊ�vÊÀi`Ê>�`ÊL�Öi]Ê>�`ÊÈÊL�ÍÃÊ�v
}Àii�°Ê0�iÊ`>Í>ÊÀi>`ÊvÀ��Ê�i��ÀßÊ�>ßÊLiÊ��Ê>�ßÊ�vÊÍ�iÊV���ÀÊv�À�>ÍÃÊÃÖ««�ÀÍi`ÊLßÊÍ�i
}À>«��VÃÊV�Ài°

0�iÊÜ�`i�Ê�ÖÍ«ÖÍÊ�ÃÊ`�ÖL�iÊ�ÀÊÍÀ�«�iÊLÖvviÀi`ÊÍ�À�Ö}�ÊÔÊ�ÀÊÏÊ>``ÀiÃÃÊÀi}�ÃÍiÀÃ°Ê0�iÊ��`iÞ
Ý��V�ÊÃi�iVÍÃÊÍ�iÊ>``ÀiÃÃÊÀi}�ÃÍiÀÊÍ�ÊÖÃiÊ�ÃÊ>ÖÍ��>Í�V>��ßÊÖ«`>Íi`Ê>vÍiÀÊiÜiÀßÊv�i�`Ê­�ÀÊvÀ>�i
�vÊÍ�iÊ`>Í>Ê�ÃÊ��ÍÊ��ÍiÀ�>Vi`Ê�ÀÊÍ�iÊv�i�`ÃÊ>ÀiÊLi��}ÊV��L��i`®°Ê.ß�V�À���ã>Í���Ê�ÃÊ�>�`�i`ÊLß
V��«>À��}ÊÍ�iÊ>ÖÍ��>Í�V>��ßÊ}i�iÀ>Íi`Ê��`iÞÊ>}>��ÃÍÊÍ�iÊÜ>�ÖiÊÃiÍÊ��ÊÍ�i
7.
7�`i��``ÀiÃÃ��ÃÍÊÀi}�ÃÍiÀ°Ê0��ÃÊ�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ�+2]Ê>�`ÊÍ�iÊÜ>�ÖiÊ��Ê�Í
Ài«ÀiÃi�ÍÃÊÍ�iÊLÖvviÀÊLi��}ÊÀi>`ÊvÀ��Ê�ÀÊÝÀ�ÍÍi�ÊÍ�ÊLßÊÍ�iÊ�+2°Ê0�iÊV�ÀÀiÃ«��`��}ÊÀi}�ÃÍiÀ
7.
7�`i��``ÀiÃÃ��`iÞÊÃ��ÝÃÊÝ��V�ÊLÖvviÀÊÍ�iÊ7.
Ê��ÍiÀv>ViÊ�ÃÊÖÃ��}°

0�iÊ7.
Ê��ÍiÀv>ViÊ��VÀi�i�ÍÃÊÍ�iÊ��`iÞÊ>vÍiÀÊi>V�ÊvÀ>�i]ÊLÖÍÊÝ���Ê��ÍÊ�ÜiÀÍ>�iÊÍ�iÊ��ÃÍ
Ài}�ÃÍiÀ]ÊÃ�Ê�ÍÊÝ���Ê��ÍÊ��VÀi�i�ÍÊÍ�ÊLiV��iÊiµÖ>�ÊÍ�ÊÍ�iÊÀi}�ÃÍiÀ°Ê0�iÊ��ÃÍÊÀi}�ÃÍiÀÊ�ÃÊÀiÃiÍÊÍ�
äÊ>�`Ê7.�ÊÀi}�ÃÍiÀÊÍ�ÊÍÝ�°Ê0�iÀiÊ>ÀiÊÍÝ�Ê��`iÞÊÀi}�ÃÍiÀÃ]Ê��iÊv�ÀÊÜ�`i�Ê>�`ÊÍ�iÊ�Í�iÀÊv�À
7
�Ê`>Í>°Ê��ÍiÀ�>Í�Üi�ß]ÊÍ�iÊ7.
ÊÖ��ÍÊV>�ÊLiÊ��V�i`ÊÍ�ÊÍ�iÊ7.�ÊÖ��ÍÊv�ÀÊ«�>ß��}ÊÜ�`i�
`�ÀiVÍ�ßÊÝ�Í��ÖÍÊ��ÃÍÊ��ÍiÀÜi�Í���°Ê0��ÃÊ�ÃÊ`��iÊLßÊÃiÍÍ��}ÊÍ�iÊ��V�0�.ÍÀi>��ÊL�ÍÊ��ÊÍ�i
7.
���ÍÀ��ÊÀi}�ÃÍiÀ°

0�iÊ��«ÖÍÊÜ�`i�ÊV��ÍÀ��Ê�ÃÊ>ÊÃ�>ÜiÊÍ�ÊÍ�iÊÜ�`i�ÊÃ�ÖÀVi°Ê0�iÊ�-iv]Ê7-iv]Ê>�`Ê7�VÍ�ÜiÊÃ�}�>�Ã
>ÀiÊ}i�iÀ>Íi`ÊLßÊÍ�iÊÃ�ÖÀViÊ>�`ÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÍ�iÊ�«iÀ>Í���Ê�vÊÍ�iÊ��ÍiÀv>Vi°Ê0�iÊ7-iv
Ã�}�>�Ê�ÃÊÖÃi`ÊÍ�Ê�>À�ÊÍ�iÊÃÍ>ÀÍÊ�vÊ>ÊvÀ>�i]ÊÝ��V�Ê��Ü��ÜiÃÊ��Ü��}ÊÍ�ÊÍ�iÊ�iÞÍÊL>ÃiÊ>``ÀiÃÃ
>�`ÊÀiÃiÍÍ��}ÊÍ�iÊ���iÊV�Ö�ÍiÀ°Ê�-ivÊ�>À�ÃÊÍ�iÊÃÍ>ÀÍÊ�vÊ>Ê���i]ÊÝ��V�Ê��Ü��}ÊÍ�iÊ>``ÀiÃÃ
}i�iÀ>Í�ÀÊÍ�ÊÍ�iÊ�iÞÍÊ���i°

7iÀÍ�V>�Ê
�>��Ê��ÍiÀÜ>�Ê­7
�®Ê`>Í>Ê�>ßÊLiÊÍ>�i�ÊvÀ��Ê>Ê`�vviÀi�ÍÊ«>ÀÍÊ�vÊ�i��Àß°Ê0�i
VÖÀÀi�ÍÊ���iÊV�Ö�ÍÊ�ÃÊV��«>Ài`Ê>}>��ÃÍÊÃÍ>ÀÍÊ>�`Êi�`ÊÜ>�ÖiÃÊv�ÀÊÍ�iÊ7
�Ê`>Í>]Ê>�`Ê�vÊÍ�iÊÍiÃÍ
«>ÃÃiÃÊÍ�iÊÜ�`i�ÊÃÍÀi>�Ê�ÃÊÍÀi>Íi`Ê>ÃÊ7
�Ê`>Í>ÊÝ��V�ÊÝ���Ê��ÍÊLiÊv�À�>ÍÍi`Ê�ÀÊ}>��>
V�ÀÀiVÍi`Ê�ÀÊV��ÜiÀÍi`ÊÍ�Ê:27°


�Í�Ê7
�Ê>�`ÊÜ�`i�Ê`>Í>Ê>ÀiÊÀiÃÍÀ�VÍi`ÊÍ�ÊÃ«iV�v�i`Ê>VÍ�ÜiÊÀi}���ÃÊ�vÊÍ�iÊv�i�`°Ê0�iÊ>VÍ�Üi
Ài}���ÃÊ>ÀiÊ`iv��i`ÊLßÊ>ÊÃiÍÊ�vÊÀi}�ÃÍiÀÃ°Ê0�iÊÜ�`i�Ê`>Í>Ê�ÃÊ>�Ã�ÊµÖ>��v�i`ÊLßÊÍ�iÊ7�VÍ�Üi
Ã�}�>�ÆÊÍ�Ê��«ÖÍÊ`>Í>ÊÍ�iÊÜ�`i�Ê�ÖÃÍÊLiÊÝ�Í���ÊÍ�iÊ>VÍ�ÜiÊÀi}���Ê>�`Ê�>ÜiÊ7�VÍ�ÜiÊ>ÃÃiÀÍi`°
7
�Ê`>Í>Ê�>ßÊ�«Í���>��ßÊÖÃiÊ7�VÍ�ÜiÊÍ�ÊV��`�Í���Ê�ÍÃÊ��«ÖÍ°Ê�vÊÍ�iÊ7�VÍ�ÜiÊÃ�}�>�Ê�ÃÊ��Í
ÖÃi`]Ê�ÍÊÃ��Ö�`ÊLiÊÍ�i`Ê«iÀ�>�i�Í�ßÊ>VÍ�Üi°



4)61)(-%����,EVH[EVI�6IJIVIRGI�1ERYEP 7�`i�Ê.ÍÀi>�ÃÊ2��Í

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

VSBData[7:0]

VSAData[7:0]

Field,VRef,HRefVSCtl[0,3,4]

VActiveVSCtl[2]

VSBResetN

VSBClk

Tvsb9Tvsb8

Tvsb7

Tvsb6

Tvsb5

Tvsb4

Tvsb3

Tvsb1

Tvsb2

Tvsb1

��}ÖÀiÊÈ°Ô 7�`i�Ê.ÍÀi>�Ê
Ê0����}

Tvsb1 Delay VSCtl[0,2,3,4] driven to VSBResetN deasserted
Tvsb2 Delay VSBResetN asserted to VSCtl[0,2,3,4] high-Z
Tvsb3 Input hold time for VSCtl[0,3,4]
Tvsb4 Input setup time for VSCtl[0,3,4]
Tvsb5 Input hold time for VSCtl[2]
Tvsb6 Input setup time for VSCtl[2]
Tvsb7 Output valid time from rising VSBClk to VSAData
Tvsb8 Output valid time from rising VSBClk to VSBData
Tvsb9 Output valid time from falling VSBClk to VSBData
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Internal Color Channels

Color
Format

RGB Name R/Y G/U B/V A

0 0 8:8:8:8 8@0 8@8 8@16 8@24

1 0 5:5:5:1Front 5@0 5@5 5@10 1@15

2 0 4:4:4:4 4@0 4@4 4@8 4@12

5 0 3:3:2Front 3@0 3@3 2@6 0

6 0 3:3:2Back 3@8 3@11 2@14 0

9 0 2:3:2:1Front 2@0 3@2 2@5 1@7

10 0 2:3:2:1Back 2@8 3@10 2@13 1@15

11 0 2:3:2FrontOff 2@0 3@2 2@5 0

12 0 2:3:2BackOff 2@8 3@10 2@13 0

13 0 5:5:5:1Back 5@16 5@21 5@26 1@31

16 0 5:6:5Front 5@0 6@5 5@11 0

17 0 5:6:5Back 5@16 6@21 5@27 0

19 0 YUV422 8@0 8@8 8@8 0

0 1 8:8:8:8 8@16 8@8 8@0 8@24

1 1 5:5:5:1Front 5@10 5@5 5@0 1@15

2 1 4:4:4:4 4@8 4@4 4@0 4@12

5 1 3:3:2Front 3@5 3@2 2@0 0

6 1 3:3:2Back 3@13 3@10 2@8 0

9 1 2:3:2:1Front 2@5 3@2 2@0 1@7

10 1 2:3:2:1Back 2@13 3@10 2@8 1@15

11 1 2:3:2FrontOff 2@5 3@2 2@0 0

12 1 2:3:2BackOff 2@13 3@10 2@8 0

13 1 5:5:5:1Back 5@26 5@21 5@16 1@31

16 1 5:6:5Front 5@11 6@5 5@0 0

17 1 5:6:5Back 5@27 6@21 5@16 0

19 1 YUV422 8@8 8@0 8@0 0
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VSGPDataAckN

VSGPDataStrobeN
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Read DataRead DataVSBData[7:0]

VSGPDataAckN

VSGPReadWriteN

VSGPDataStrobeN

VSGPChipSelectN

AddressAddressVSCtl[3:0]
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Tgpa1 VSGPReadWriteN,VSCtl[3:0],VSBData setup to VSGPDataStrobeN
asserted.

Tgpa2 Delay from VSGPDataStrobeN asserted to VSGPDataAckN asserted.
Tgpa3 VSGPReadWriteN,VSCtl[3:0],VSBData hold from VSGPDataStrobeN

deasserted.
Tgpa4 Delay from VSGPDataAckN asserted to VSGPDataStrobeN deasserted.
Tgpa5 Delay from VSGPDataStrobeN deasserted to VSGPDataAckN deasserted.
Tgpa6 Delay from VSGPDataAckN deasserted to VSGPDataStrobeN asserted.
Tgpa7 Read data setup to VSGPDataAckN asserted.
Tgpa8 Read data hold from VSGPDataAckN deasserted.
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Write DataVSBData[7:0]

ROMWeN

ROMSelectN

AddressVSAData[7:0],VSCtl[7:0]

Tromw5Tromw4

Tromw3Tromw2 Tromw1

��}ÖÀiÊÈ°Ç -# Ê8À�Íi

Tromw1 ROMWeN pulse width
Tromw2 Address setup to ROMWeN asserted
Tromw3 Address hold from ROMWeN deasserted
Tromw4 Write data setup to ROMWeN asserted
Tromw5 Write data hold from ROMWeN deasserted

0>L�iÊÈ°nÊ-# Ê8À�ÍiÊ.Í>ÍÖÃ

Read DataVSBData[7:0]

ROMWeN

ROMSelectN

AddressVSAData[7:0],VSCtl[7:0]

Tromr5Tromr4

Tromr3Tromr2 Tromr1
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Tromr1 ROMSelectN pulse width
Tromr2 Address setup to ROMSelectN asserted
Tromr3 Address hold from ROMSelectN deasserted
Tromr4 Delay ROMSelectN asserted to read data valid
Tromr5 Delay ROMSelectN deasserted to read data high-Z

0>L�iÊÈ°� -#Ê Ê-i>`Ê.Í>ÍÖÃ
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�� 6IWIX�'SRXVSP

��� 6IWIX�'SRXVSP
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!>�i +�� 
iÃVÀ�«Í���
ShortReset VSAData[0] 1 = use short reset
PCIMaxLat1 VSAData[1] bit 7 of PCI max latency register
PCIMaxLat0 VSAData[2] bit 6 of PCI max latency register
PCIMinGnt1 VSAData[3] bit 7 of PCI min grant register
PCIMinGnt0 VSAData[4] bit 6 of PCI min grant register
BaseClassZero VSAData[5] 1 = base class is zero
VgaEnable VSAData[6] 1 = SVGA present
VgaFixed VSAData[7] 1 = enable SVGA fixed address
AGPCapable VSBData[0] 1 = AGP Capable
SBACapable VSBData[1] 1 = Sideband Address Capable
RetryDisable VSBData[2] 1 = PCIRetrys disabled
SClkSel0 VSBData[3] Clock source for Delta setup unit
SClkSel1 VSBData[4] Clock source for Delta setup unit
SubsystemFromRom VSBData[5] 1 = load subsystem data from at reset

0�iÊ.���ÊÃi�iVÍÊ«��ÃÊ>ÀiÊi�V�`i`Ê>ÃÊv����ÝÃ\

SClk1 SClk
0

Frequency

0 0 PClk
0 1 PClk/2
1 0 MClk
1 1 MClk/2

�``�Í���>��ßÊÍ�iÀiÊ�ÃÊ>Ê�>À`ÊV��v�}ÖÀ>Í���Ê«��\

Name Pin Description
PCIClk66 PCIClkSel 0 = upto 33MHz

1 = 66MHz
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>Í>.ÍÀ�Li!]Ê7.�+-i>`8À�Íi!°

Ïä«�

n°Ï°£ ���V�Ê0����}
.ß�L�� +>À>�iÍiÀ  ��  >Þ 2��ÍÃ !�ÍiÃ
0+�ßV +�����Ê�ßV�iÊ0��i £x � �Ã

0+��}� +�����Ê��}�Ê0��i � � �Ã

0.��Ý +�����Ê��ÝÊ0��i � � �Ã

0 �ßV  ���Ê�ßV�iÊ0��i £Ô � �Ã

0 ��}�  ���Ê��}�Ê0��i � � �Ã

0 ��Ý  ���Ê��ÝÊ0��i � � �Ã

0.�ßV .�����Ê�ßV�iÊ0��i Ô{ � �Ã

0.��}� .�����Ê��}�Ê0��i n � �Ã

0.��Ý .�����ÊÊ��ÝÊ0��i n � �Ã

0
�ßV 
���Ê�ßV�iÊ0��i {°Ï � �Ã

0
��}� 
���Ê��}�Ê0��i � � �Ã

0
��Ý 
���ÊÊ��ÝÊ0��i � � �Ã
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0�0.Ö

���V�

��«ÖÍ

��}ÖÀiÊn°£ ��«ÖÍÊ0����}Ê+>À>�iÍiÀÃ

0#�

���V�

.�}�>�

07>� 0#vv

��}ÖÀiÊn°Ô #ÖÍ«ÖÍÊ0����}Ê+>À>�iÍiÀÃ

n°Ï°Ô +��Ê���V�Ê-iviÀi�Vi`Ê��«ÖÍÊ0����}
+>À>�iÍiÀ 0.ÖÊ �� 0�Ê �� 2��ÍÃ !�ÍiÃ

+���
­Ï£\ä®]Ê+���
�!­Ï\ä®]Ê+��+>À]

+���À>�i!]Ê+���-`ß!]Ê+��0-`ß!]
+��.Í�«!]Ê+���`Ãi�]Ê+��
iÜÃi�!]Ê��+.Íä�Ô

x ä �Ã

+����Í! x ä �Ã

+��-ÃÍ! Ç ä �Ã £

Note 1: PCIRstN is resynchronised internally. The timings given, when met, ensure that
the reset is detected in the current cycle.
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n°Ï°Ï +��Ê�-iviÀi�Vi`Ê#ÖÍ«ÖÍÊ0����}
07>� 0#� 0#vv

+>À>�iÍiÀ  ��  >Þ  ��  >Þ  ��  >Þ 2��ÍÃ !�ÍiÃ

+���
­Ï£\ä®]
+���
�!­Ï\ä®]
+��+>À]

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

Ô ££ Ô ££ Ô ££ �Ã

+��-iµ! Ô £Ô �Ã

+����Í�! Ô ££ �Ã £

Note 1: Timings given are for falling edges of the open drain signal. Rise times are
dependent on the external pull-up resistor.

n°Ï°{ ��+Ê-iviÀi�Vi`Ê#ÖÍ«ÖÍÊ0����}
07>� 0#� 0#vv

+>À>�iÍiÀ  ��  >Þ  ��  >Þ  ��  >Þ 2��ÍÃ !�ÍiÃ

+���
­Ï£\ä®]
+���
�!­Ï\ä®]
+��+>À]

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

£°x È £°x È £°ä £{ �Ã

+��-iµ! £°x È �Ã

+����Í�! £°x È �Ã £

Note 1: Timings given are for falling edges of the open drain signal. Rise times are
dependent on the external pull-up resistor.

n°Ï°x  � ��#20Ê-iviÀi�Vi`Ê��«ÖÍÊ0����}

���ÊÍ����}ÃÊLi��ÝÊ>ÀiÊÝ�Í�ÊÀiÃ«iVÍÊÍ�Ê � ��#20]ÊÝ��V�Ê�ÃÊ>Ê`i�>ßi`ÊÜiÀÃ���Ê�vÊ ���°
+>À>�iÍiÀ 0.ÖÊ �� 0�Ê �� 2��ÍÃ !�ÍiÃ

 
�0QÈÏ\äR £ Ï �Ã

n°Ï°È  � ��#20Ê-iviÀi�Vi`Ê#ÖÍ«ÖÍÊ0����}

���ÊÍ����}ÃÊLi��ÝÊ>ÀiÊÝ�Í�ÊÀiÃ«iVÍÊÍ�Ê � ��#20]ÊÝ��V�Ê�ÃÊ>Ê`i�>ßi`ÊÜiÀÃ���Ê�vÊ ���°
07>� 0#� 0#vv

+>À>�iÍiÀ  ��  >Þ  ��  >Þ  ��  >Þ 2��ÍÃ !�ÍiÃ

���Ê�i��ÀßÊV��ÍÀ��]
`>Í>Ê>�`Ê>``ÀiÃÃÊ���iÃ

£Ô°x �Ã
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n°Ï°Ç 7�`i�Ê.ÍÀi>�Ê�Ê0����}

Min Max Unit Notes
Tvsa1 1 PClk
Tvsa2 RomPulse PClk 1
Tvsa3 2 ns
Tvsa4 1 ns
Tvsa5 2 ns
Tvsa6 1 ns

Note 1: RomPulse refers to field of VSConfiguration register.

n°Ï°n 7�`i�Ê.ÍÀi>�Ê
Ê0����}

Min Max Unit Notes
Tvsb1 1 PClk
Tvsb2 RomPulse PClk 1
Tvsb3 2 ns
Tvsb4 1 ns
Tvsb5 0 ns
Tvsb6 7 ns
Tvsb7 3 13 ns
Tvsb8 3 10 ns
Tvsb9 3 10.5 ns

Note 1: RomPulse refers to field of VSConfiguration register.

n°Ï°� �i�iÀ>�Ê+ÖÀ«�ÃiÊ
ÖÃÊ�Ê0����}

Min Max Unit Note
Tgpa1 1 PClk
Tgpa2 0 13020 ns
Tgpa3 1 PClk
Tgpa4 60 103 ns
Tgpa5 0 0 ns
Tgpa6 1 PClk
Tgpa7 0 ns
Tgpa8 0 ns
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n°Ï°£ä �i�iÀ>�Ê+ÖÀ«�ÃiÊ
ÖÃÊ
Ê0����}

MIN MAX Unit Notes
Tgpb1 1 PClk
Tgpb2 1 PClk
Tgpb3 30 ns
Tgpb4 1 PClk
Tgpb5 1 PClk
Tgpb6 0 ns
Tgpb7 45 ns
Tgpb8 0 ns
Tgpb9 0 3 PClk
Tgpb10 60 103 ns
Tgpb11 75 ns

n°Ï°££ -# Ê8À�ÍiÊ0����}

Nominal Unit Note
Tromw1 RomPulse + 1 PClk 1
Tromw2 RomPulse + 1 PClk 1
Tromw3 RomPulse + 1 PClk 1
Tromw4 RomPulse + 1 PClk 1
Tromw5 RomPulse + 1 PClk 1
Note 1: RomPulse refers to field of VSConfiguration register.

n°Ï°£Ô -# Ê-i>`Ê0����}

Min Nominal Max Unit Note
Tromr1 RomPulse + 1 PClk 1
Tromr2 RomPulse + 1 PClk 1
Tromr3 RomPulse + 1 PClk 1
Tromr4 RomPulse - 2 PClk 1
Tromr5 0 3 PClk

Note 1: RomPulse refers to field of VSConfiguration register.
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�Ô � { # ��+Ê.�`iL>�`Ê�``ÀÊÔ

��+.
�Ï � Ï # ��+Ê.�`iL>�`Ê�``ÀÊÏ

��+.
�{ � £ # ��+Ê.�`iL>�`Ê�``ÀÊ{

��+.
�x � Ï # ��+Ê.�`iL>�`Ê�``ÀÊx

��+.
�È � Ô # ��+Ê.�`iL>�`Ê�``ÀÊÈ
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�Ç � { # ��+Ê.�`iL>�`Ê�``ÀÊÇ

��+.
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 � Ô # ��+Ê.�`iL>�`Ê�``ÀÊÔ9ÊÃÍÀ�Li

��+.Íä � { � ��+ÊÃÍ>ÍÖÃÊä

��+.Í£ � Ï � ��+ÊÃÍ>ÍÖÃÊ£

��+.ÍÔ 
 x � ��+ÊÃÍ>ÍÖÃÊÔ

��+0��£ � £ � ��+É+��ÊÍ��iÀ>�ViÊÃÖ««�ß

��+0��Ô + £ � ��+É+��ÊÍ��iÀ>�ViÊÃÖ««�ß


>VÊ��!
 
 £Ô � 
��Ê+�ÝiÀÉ��`Ê«��


>V���« � £{ �É# ���«i�Ã>Í���ÊÊ«��


>V���«Ô 
 £{ �É# ���«i�Ã>Í���ÊÊ«��

 >``Àä 7 £È #  i��ÀßÊ>``ÀiÃÃÊ���iÊä

 >``À£ 8 £È #  i��ÀßÊ>``ÀiÃÃÊ���iÊ£

 >``ÀÔ : £È #  i��ÀßÊ>``ÀiÃÃÊ���iÊÔ

 >``ÀÏ 7 £x #  i��ÀßÊ>``ÀiÃÃÊ���iÊÏ

 >``À{ 8 £x #  i��ÀßÊ>``ÀiÃÃÊ���iÊ{

 >``Àx : £x #  i��ÀßÊ>``ÀiÃÃÊ���iÊx

 >``ÀÈ 7 £{ #  i��ÀßÊ>``ÀiÃÃÊ���iÊÈ

 >``ÀÇ 8 £{ #  i��ÀßÊ>``ÀiÃÃÊ���iÊÇ

 >``Àn : £{ #  i��ÀßÊ>``ÀiÃÃÊ���iÊn

 >``À� 7 £Ï #  i��ÀßÊ>``ÀiÃÃÊ���iÊ�

 L>��ä � £n #  i��ÀßÊL>��ÊÃi�iVÍÊä

 L>��£ � £� #  i��ÀßÊL>��ÊÃi�iVÍÊ£

 L>��Ô � Ôä #  i��ÀßÊL>��ÊÃi�iVÍÊÔ

 L>��Ï � £Ç #  i��ÀßÊL>��ÊÃi�iVÍÊÏ

 LßÍiä � £n #  i��ÀßÊLßÍiÊÃi�iVÍÊä
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!>�i � Íß«i 
iÃVÀ�«Í���
 LßÍi£ � £� #  i��ÀßÊLßÍiÊÃi�iVÍÊ£

 LßÍiÔ � Ôä #  i��ÀßÊLßÍiÊÃi�iVÍÊÔ

 LßÍiÏ � £n #  i��ÀßÊLßÍiÊÃi�iVÍÊÏ

 LßÍi{ � £� #  i��ÀßÊLßÍiÊÃi�iVÍÊ{

 LßÍix � Ôä #  i��ÀßÊLßÍiÊÃi�iVÍÊx

 LßÍiÈ � £Ç #  i��ÀßÊLßÍiÊÃi�iVÍÊÈ

 LßÍiÇ � £n #  i��ÀßÊLßÍiÊÃi�iVÍÊÇ

 ��.ä  £Ç #  i��ÀßÊ��.Ê���iÊä

 ��.£  £n #  i��ÀßÊ��.Ê���iÊ£

 `>Íä : x �É#  i��ÀßÊ`>Í>Ê���iÊä

 `>Í£ : { �É#  i��ÀßÊ`>Í>Ê���iÊ£

 `>Í£ä 8 ££ �É#  i��ÀßÊ`>Í>Ê���iÊ£ä

 `>Í££ 2 ££ �É#  i��ÀßÊ`>Í>Ê���iÊ££

 `>Í£Ô 8 £Ô �É#  i��ÀßÊ`>Í>Ê���iÊ£Ô

 `>Í£Ï 2 £Ô �É#  i��ÀßÊ`>Í>Ê���iÊ£Ï

 `>Í£{ 8 £Ï �É#  i��ÀßÊ`>Í>Ê���iÊ£{

 `>Í£x 2 £{ �É#  i��ÀßÊ`>Í>Ê���iÊ£x

 `>Í£È : £Ç �É#  i��ÀßÊ`>Í>Ê���iÊ£È

 `>Í£Ç 7 £Ç �É#  i��ÀßÊ`>Í>Ê���iÊ£Ç

 `>Í£n 8 £n �É#  i��ÀßÊ`>Í>Ê���iÊ£n

 `>Í£� : £� �É#  i��ÀßÊ`>Í>Ê���iÊ£�

 `>ÍÔ : È �É#  i��ÀßÊ`>Í>Ê���iÊÔ

 `>ÍÔä 8 Ôä �É#  i��ÀßÊ`>Í>Ê���iÊÔä

 `>ÍÔ£ 7 £� �É#  i��ÀßÊ`>Í>Ê���iÊÔ£

 `>ÍÔÔ 2 £� �É#  i��ÀßÊ`>Í>Ê���iÊÔÔ

 `>ÍÔÏ 0 £� �É#  i��ÀßÊ`>Í>Ê���iÊÔÏ

 `>ÍÔ{ 0 £Ç �É#  i��ÀßÊ`>Í>Ê���iÊÔ{

 `>ÍÔx - £n �É#  i��ÀßÊ`>Í>Ê���iÊÔx

 `>ÍÔÈ - Ôä �É#  i��ÀßÊ`>Í>Ê���iÊÔÈ

 `>ÍÔÇ + Ôä �É#  i��ÀßÊ`>Í>Ê���iÊÔÇ

 `>ÍÔn + £n �É#  i��ÀßÊ`>Í>Ê���iÊÔn

 `>ÍÔ� ! £n �É#  i��ÀßÊ`>Í>Ê���iÊÔ�

 `>ÍÏ 7 È �É#  i��ÀßÊ`>Í>Ê���iÊÏ

 `>ÍÏä ! Ôä �É#  i��ÀßÊ`>Í>Ê���iÊÏä

 `>ÍÏ£  Ôä �É#  i��ÀßÊ`>Í>Ê���iÊÏ£

 `>ÍÏÔ 8 x �É#  i��ÀßÊ`>Í>Ê���iÊÏÔ

 `>ÍÏÏ 7 x �É#  i��ÀßÊ`>Í>Ê���iÊÏÏ

 `>ÍÏ{ 8 È �É#  i��ÀßÊ`>Í>Ê���iÊÏ{

 `>ÍÏx : Ç �É#  i��ÀßÊ`>Í>Ê���iÊÏx

 `>ÍÏÈ 7 Ç �É#  i��ÀßÊ`>Í>Ê���iÊÏÈ

 `>ÍÏÇ : n �É#  i��ÀßÊ`>Í>Ê���iÊÏÇ

 `>ÍÏn 7 n �É#  i��ÀßÊ`>Í>Ê���iÊÏn

 `>ÍÏ� : � �É#  i��ÀßÊ`>Í>Ê���iÊÏ�

 `>Í{ 8 Ç �É#  i��ÀßÊ`>Í>Ê���iÊ{

 `>Í{ä 7 � �É#  i��ÀßÊ`>Í>Ê���iÊ{ä

 `>Í{£ : £ä �É#  i��ÀßÊ`>Í>Ê���iÊ{£

 `>Í{Ô 7 £ä �É#  i��ÀßÊ`>Í>Ê���iÊ{Ô

 `>Í{Ï : ££ �É#  i��ÀßÊ`>Í>Ê���iÊ{Ï

 `>Í{{ 7 ££ �É#  i��ÀßÊ`>Í>Ê���iÊ{{
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!>�i � Íß«i 
iÃVÀ�«Í���
 `>Í{x : £Ô �É#  i��ÀßÊ`>Í>Ê���iÊ{x

 `>Í{È 7 £Ô �É#  i��ÀßÊ`>Í>Ê���iÊ{È

 `>Í{Ç : £Ï �É#  i��ÀßÊ`>Í>Ê���iÊ{Ç

 `>Í{n 2 £È �É#  i��ÀßÊ`>Í>Ê���iÊ{n

 `>Í{� 8 £Ç �É#  i��ÀßÊ`>Í>Ê���iÊ{�

 `>Íx 2 Ç �É#  i��ÀßÊ`>Í>Ê���iÊx

 `>Íxä : £n �É#  i��ÀßÊ`>Í>Ê���iÊxä

 `>Íx£ : Ôä �É#  i��ÀßÊ`>Í>Ê���iÊx£
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Address Map, 6, 24
AGPTexBaseAddress, 40
Aperture 1 Control Register, 34
ApertureOne, 34
ApertureTwo, 35




Base, 22, 23, 49
Base Address 0 Register, 22
Base Address 1 Register, 22
Base Address 2 Register, 23
BIST, 14
BootAddress, 46
ByDMAAddress, 40
ByDMAByteMask, 42
ByDMAComplete, 44
ByDMAControl, 43
ByDMAMemAddr, 41
ByDMASize, 41
ByDMAStride, 40
BypassWriteMask, 47

�

Cache Line Size, 14
CFGAGPCommand, 20
CFGAGPRev, 18
CFGAGPStatus, 19
CFGBaseAddr0, 22
CFGBaseAddr1, 22
CFGBaseAddr2, 23
CFGBist, 14
CFGCacheLine, 14
CFGCapID, 18
CFGCapPtr, 17
CFGCardBus, 16
CFGClassCode, 10
CFGCommand, 12
CFGDeviceId, 9
CFGHeaderType, 11
CFGIndirectAddress, 21
CFGIntLine, 16
CFGIntPin, 15
CFGLatTimer, 14
CFGMaxLat, 15
CFGMinGrant, 15

CFGNextPtr, 18
CFGRevisionId, 10
CFGRomAddr, 23
CFGStatus, 13
CFGSubsystemId, 17
CFGSubsystemVendorId, 16
CFGVendorId, 9
ChipConfig, 38
Class Code Register, 10
Command Register, 12
Count, 48




Device ID, 9
DisplayData, 55
DMA controller, 29, 30
DMA Count, 30
DMA Start Address, 30
DMAAddress, 30
DMAControl, 36
DMACount, 30, 39

�

(OHFWULFDO�'DWD
AC Specifications, 136
DC Specifications, 135, 136
PCI Signal DC Specifications, 135, 136

Error Flag, 31
Error Flags Register, 31
ErrorFlags, 31
Expansion ROM Base Address, 23

�

FIFO, 29, 37
FifoControl, 57
FIFODiscon, 37
Framebuffer, 48
FramebufferWriteMask, 48

�

Graphics Core, 2, 30

�

HbEnd, 51
HBlank, 50
Header Type, 11
Heatsink, 156, 157

Alternative Attachment Method, 157



4)61)(-%����,EVH[EVI�6IJIVIRGI�1ERYEP ��`iÞ

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

Attachment, 157
Preferred Attachment Method, 157

HgEnd, 50
Horizontal Blank End, 51
Horizontal Gate, 50
Horizontal Gate End, 50
Horizontal Sync End, 51
HsEnd, 51
HsStart, 51
HTotal, 50

�

InFIFOSpace, 29
Input FIFO Space Register, 29
IntEnable, 26
Interrupt Enable Register, 26
Interrupt Line, 16, 55
Interrupt Pin, 15
InterruptLine, 55
IntFlags, 27

�

Latency Timer, 14
LineCount, 57

 

Maximum Latency, 15
MClk, 48, 98, 99, 100, 101, 136, 138, 156
MemConfig, 46
MemControl, 45
Minimum Grant, 15
Mode640Reg, 60

#

OutDMAAddress, 39
OutFIFOWords, 29
Output FIFO Words Register, 29

+

PCI Configuration, 8
PCI interface, 14, 25
PCIClk, 136
PCIFrameN, 136, 137, 138

-

RAMDAC, i, 3, 6, 33, 59
RDBlueKey, 96
RDColorKeyControl, 95
RDColorMode, 87
RDCursorColorAddress, 84

RDCursorColorData, 84
RDCursorControl, 86
RDCursorRAMData, 85
RDCursorXHigh, 85
RDCursorXLow, 85
RDCursorYHigh, 86
RDCursorYLow, 85
RDGreenKey, 96
RDIndexedData, 84
RDMemoryClock1, 93
RDMemoryClock2, 93
RDMemoryClock3, 94
RDMemoryClockStatus, 94
RDMiscControl, 89
RDModeControl, 88
RDOverlayKey, 95
RDPaletteData, 83
RDPalettePage, 88
RDPaletteReadAddress, 84
RDPaletteWriteAddress, 83
RDPixelClockA1, 90
RDPixelClockA2, 90
RDPixelClockA3, 90
RDPixelClockB1, 91
RDPixelClockB2, 91
RDPixelClockB3, 91
RDPixelClockC1, 92
RDPixelClockC2, 92
RDPixelClockC3, 92
RDPixelClockStatus, 93
RDPixelMask, 83
RDRedKey, 96
Reboot, 45
Region 0 Address Map, 24
Reset Configuration Control, 4
Reset Control, 134
Reset Status Register, 25
ResetStatus, 25
Revision ID, 10

.

ScreenBase, 49
ScreenBaseRight, 58
ScreenStride, 50
Status Register, 13, 25

0

Test Register, 33
TestRegister, 33
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Thermal
Model, 156

7

VbEnd, 52
VClk, 136
VClkCtl, 33
Vendor ID, 9, 16
Vertical Blank End, 52
Vertical Sync End, 53
Vertical Sync Start, 52
VGAControlReg, 59
Video Clock Control Register, 33
Video Timing Generation, 3
VideoControl, 53
VSAControl, 65
VSACurrentLine, 66
VSAFifoControl, 73
VSAInterrupt, 66
VSAVBIAddress0, 71
VSAVBIAddress1, 71
VSAVBIAddress2, 71
VSAVBIAddressHost, 70
VSAVBIAddressIndex, 70
VSAVBIEndData, 73
VSAVBIEndLine, 72
VSAVBIStartData, 73
VSAVBIStartLine, 72
VSAVBIStride, 72
VSAVideoAddress0, 67
VSAVideoAddress1, 68
VSAVideoAddress2, 68
VSAVideoAddressHost, 67
VSAVideoAddressIndex, 67
VSAVideoEndData, 70

VSAVideoEndLine, 69
VSAVideoStartData, 69
VSAVideoStartLine, 69
VSAVideoStride, 68
VSBControl, 74
VSBCurrentLine, 76
VSBFifoControl, 82
VSBInterrupt, 75
VSBVBIAddress0, 80
VSBVBIAddress1, 80
VSBVBIAddress2, 80
VSBVBIAddressHost, 79
VSBVBIAddressIndex, 79
VSBVBIEndData, 82
VSBVBIEndLine, 81
VSBVBIStartData, 82
VSBVBIStartLine, 81
VSBVBIStride, 81
VSBVideoAddress0, 76
VSBVideoAddress1, 77
VSBVideoAddress2, 77
VSBVideoAddressHost, 76
VSBVideoAddressIndex, 76
VSBVideoEndData, 79
VSBVideoEndLine, 78
VSBVideoStartData, 78
VSBVideoStartLine, 78
VSBVideoStride, 77
VSConfiguration, 61
VsEnd, 53
VSSerialBusControl, 64
VsStart, 52
VSStatus, 63
VTG, 59
VTotal, 52


