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Proprietary Notice 

The material in this document is the intellectual property of �'PEFW�.  It is provided solely for 
information.  You may not reproduce this document in whole or in part by any means.  
While every care has been taken in the preparation of this document, �'PEFW accepts no 
liability for any consequences of its use.  Our products are under continual improvement 
and we reserve the right to change their specification without notice. �'PEFW may not 
produce printed versions of each issue of this document. The latest version will be available 
from the �'PEFW web site. 

�'PEFW products and technology are protected by a number of worldwide patents. 
Unlicensed use of any information contained herein may infringe one or more of these 
patents and may violate the appropriate patent laws and conventions. 

�'PEFW�� is the worldwide trading name of �'PEFW Inc. Ltd. 

�'PEFW, GLINT, GLINT Gamma, PERMEDIA, OXYGEN AND POWERTHREADS are trademarks or 
registered trademarks of �'PEFW Ltd., �'PEFW Inc. Ltd or �'PEFW Inc. 

Microsoft, Windows and Direct3D are either registered trademarks or trademarks of 
Microsoft Corp. in the United States and/or other countries.  OpenGL is a registered 
trademark of Silicon Graphics, Inc.  All other trademarks are acknowledged and recognized. 

© Copyright �'PEFW Inc. Ltd. 1999.  All rights reserved worldwide. 
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Change History 

�
Document Issue Date Change 

172.1.3 1 15/02/2000 Creation 

172.1.3 2 03/05/2000 Major update to preliminary release level 

172.1.3 

 

3 25/07/2000 Removed Arrayindexmultiple, Arrayindexoffset, 
Multiindexunits bit in ArrayMode,180500; complete 
register integration 090600; add more from Gamma 
2/3, delete DMAReadGlintSource, 130600. 

172.1.3 

 

4 05/03/2001 Deleted duplicate fields adjacent to VertexMachine 
Mode, deleted duplicate ViewPortScaleX, corrected 
Color register offset, added TransformMode register, 
corrected font for ticks, added bookmarks, added 
TransformCurrent register, clarified OpaqueSpan bit, 
minor font and format changes 
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��
��*UDSKLFV�5HJLVWHUV��

 

This chapter lists graphics core registers in region 0, offset group 0x8000-0xFFFF.  Within 
this group the registers are listed alphanumerically.  All other registers are described  in 
chapter 4.  Global cross-reference listings in alphanumeric and offset order are available in 
chapter 6. 

Register details have the following format information: 

 

1DPH� 7KH�UHJLVWHU·V�QDPH��
7\SH� 7KH�UHJLRQ�LQ�ZKLFK�WKH�UHJLVWHU�IXQFWLRQV��
2IIVHW� 7KH�RIIVHW�RI�WKLV�UHJLVWHU�IURP�WKH�EDVH�DGGUHVV�RI�WKH�UHJLRQ��
)RUPDW� &DQ�EH�ELWILHOG�RU�LQWHJHU��
%LW� %LW�1DPH�
5HDG� ,QGLFDWHV�ZKHWKHU�WKH�UHJLVWHU�ELW�FDQ�EH�UHDG�IURP���$��✓ �PDUN�LQGLFDWHV�WKH�UHJLVWHU�

FDQ�EH�UHDG�IURP��D�✕ �LQGLFDWHV�WKH�UHJLVWHU�ELW�LV�QRW�UHDGDEOH��
:ULWH� ,QGLFDWHV�ZKHWKHU�WKH�UHJLVWHU�ELW�FDQ�EH�ZULWWHQ�WR���$��✓ �PDUN�LQGLFDWHV�WKH�UHJLVWHU�

FDQ�EH�ZULWWHQ�WR��D�✕ �LQGLFDWHV�WKH�UHJLVWHU�ELW�LV�QRW�ZULWDEOH��
5HVHW� 7KH�YDOXH�RI�WKH�UHJLVWHU�IROORZLQJ�KDUGZDUH�UHVHW��
'HVFULSWLRQ� ,Q�WKH�UHJLVWHU�GHVFULSWLRQV��
5HVHUYHG� ,QGLFDWHV�ELWV�WKDW�PD\�EH�XVHG�LQ�IXWXUH�PHPEHUV�RI��WKH�3(50(',$��IDPLO\���7R�

HQVXUH�XSZDUGV�FRPSDWLELOLW\��DQ\�VRIWZDUH�VKRXOG�QRW�DVVXPH�D�YDOXH�IRU�WKHVH�ELWV�
ZKHQ�UHDG��DQG�VKRXOG�DOZD\V�ZULWH�WKHP�DV�]HURV��

1RW�8VHG��
8QXVHG�

,QGLFDWHV�ELWV�WKDW�DUH�DGMDFHQW�WR�QXPHULF�ILHOGV���7KHVH�PD\�EH�XVHG�LQ�IXWXUH�
PHPEHUV�RI��WKH�3(50(',$�IDPLO\��EXW�RQO\�WR�H[WHQG�WKH�G\QDPLF�UDQJH�RI�WKHVH�
ILHOGV���7KH�GDWD�UHWXUQHG�IURP�D�UHDG�RI�WKHVH�ELWV�LV�XQGHILQHG���:KHQ�D�1RW�8VHG�
ILHOG�UHVLGHV�LQ�WKH�PRVW�VLJQLILFDQW�SRVLWLRQ��D�JRRG�FRQYHQWLRQ�WR�IROORZ�LV�WR�VLJQ�
H[WHQG�WKH�QXPHULF�YDOXH��UDWKHU�WKDQ�PDVNLQJ�WKH�ILHOG�WR�]HUR�EHIRUH�ZULWLQJ�WKH�
UHJLVWHU���7KLV�ZLOO�HQVXUH�FRPSDWLELOLW\�LI�WKH�G\QDPLF�UDQJH�LV�LQFUHDVHG�LQ�IXWXUH�
PHPEHUV�RI�WKH�3HUPHGLD�IDPLO\��

6KDGHG�
KHDGLQJ�

2Q�D�UHJLVWHU�LQGLFDWHV�WKDW�WKH�UHJLVWHU�LV�SDUW�RI�WKH�*DPPD�SLSHOLQH���8QVKDGHG�
LQGLFDWHV�WKDW�WKH�UHJLVWHU�LV�SDUW�RI�WKH�*/,17�UDVWHUL]HU�SLSHOLQH��

The core registers are of two general types: geometry acceleration and rasterization.  
Geometry registers are shown with a shaded title bar, rasterization registers are not.  For a 
description of the units in each part of the pipeline, see "Pipeline Architecture" in Reference 
Guide Volume I  

For enumeration fields that do not specify the full range of possible values, only the 
specified values should be used.  An example of  an enumeration field is the comparison 
field in the DepthMode register.  Future members of the Gamma and GLINT family may 
define a meaning for the unused values. 

�
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AALineExtend 

1DPH� 7\SH� 2IIVHW� )RUPDW�

$$/LQH([WHQG� &XOO� �[&�$�� ,QW�

� *DPPD�&RQWURO�UHJLVWHU� �

�
%URDGFDVW��

� �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ([WHQW�� ✓  ✓  [� ����XQVLJQHG�IL[HG�SRLQW�

 
1RWHV�� +ROGV�WKH�QXPEHU�RI�VFDQOLQHV�WR�JURZ�WKH�\�H[WHQW�E\�ZKHQ�GHDOLQJ�ZLWK�DQWLDOLDVHG�OLQHV���,W�LV�

XSGDWHG�ZKHQHYHU�WKH�$$/LQH:LGWK�YDOXH�LV�XSGDWHG��7KH�ZLGWK�LV�URXQGHG�XS�WR�WKH�QHDUHVW�����
��[���RU��������[���VFDQOLQH��GLYLGHG�E\�WZR�DQG�FRQYHUWHG�WR�����IL[HG�SRLQW�IRUPDW�DQG�ORDGHG�LQWR�
WKH�$$/LQH([WHQG�UHJLVWHU��

AAALineWidth 

1DPH� 7\SH� 2IIVHW� )RUPDW�

$$/LQH:LGWK� 'HOWD� �[��&�� )ORDW�

� */,17�&RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ /LQH:LGWK� ✓  ✓  [� )ORDWLQJ�SRLQW����ELW�LQWHJHU�

 
1RWHV�� 'HILQHV�WKH�ZLGWK�RI�DQWLDOLDVHG�OLQHV�VWRUHG�DV�D�IORDWLQJ�SRLQW�QXPEHU�XVLQJ�WKH�DEVROXWH�YDOXH�RI�WKH�

ZLGWK��/LQHV�ZLWK�D�]HUR�ZLGWK�DUH�QRW�GUDZQ�DQG�OLQHV�ZLWK�D�QHJDWLYH�ZLGWK�GUDZ�D�OLQH�RI�WKH�VDPH�
SRVLWLYH�ZLGWK����7KH�ZLGWK�LV�LQ�SL[HOV���)UDFWLRQDO�ZLGWK��!�����DUH�GUDZQ�EXW�PD\�QRW�EH�FRQWLQXRXV�
GXH�WR�VDPSOLQJ�HUURUV���$QWLDOLDVHG�OLQHV�DUH�GUDZQ�DV�UHFWDQJOHV�DOLJQHG�WR�WKH�GLUHFWLRQ�RI�WKH�OLQH��

AAPointExtend 

1DPH� 7\SH� 2IIVHW� )RUPDW�

$$3RLQW([WHQG� &XOO� �[&���� ,QW�

� *DPPD�&RQWURO�UHJLVWHU� �

� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ([WHQW�� ✓  ✓  [� ����XQVLJQHG�IL[HG�SRLQW�

 
1RWHV�� +ROGV�WKH�QXPEHU�RI�VFDQOLQHV�WR�JURZ�WKH�\�H[WHQW�E\�ZKHQ�GHDOLQJ�ZLWK�DQWLDOLDVHG�SRLQWV���,W�LV�

XSGDWHG�ZKHQHYHU�WKH�$$3RLQW:LGWK�YDOXH�LQ�WKH�'HOWD�8QLW�LV�XSGDWHG����
6LQJOH�SL[HO�SRLQWV�VKRXOG�KDYH�WKH�3RLQW([WHQG�UHJLVWHU�VHW�WR�����:LGH�SRLQWV�VKRXOG�KDYH�WKHLU�
LQWHJHU�ZLGWK�URXQGHG�XS�WR�WKH�QHDUHVW�HYHQ�ZLGWK�DQG�KDOI�WKLV�YDOXH�VWRUHG�LQ�WKH�3RLQW([WHQG�
UHJLVWHU��OHIW�VKLIWLQJ�E\���WR�IL[�WKH�ELQDU\�SRLQW�LQ�WKH�FRUUHFW�SODFH�����
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AAPointSize 

1DPH� 7\SH� 2IIVHW� )RUPDW�

$$3RLQW6L]H� 'HOWD� �[��$�� )ORDW�

� */,17�&RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 3RLQW�VL]H� ✓  ✓  [� 3RLQW�VL]H�YDOXH�

 
1RWHV�� 'HILQHV�WKH�GLDPHWHU�RI�DQWLDOLDVHG�SRLQWV���,Q�WKHRU\�DQ\�VL]H�DQWLDOLDVHG�SRLQW�FDQ�EH�GHILQHG�EXW�LQ�

IDFW�WKH�3RLQW�7DEOH�UHVWULFWV�WKH�GLDPHWHU�WR�����WR������LQ�VWHSV�RI�������ZKHQ�WKH�DQWLDOLDVLQJ�TXDOLW\�LV�
�[���RU������WR�����LQ�VWHSV�RI��������IRU��[��TXDOLW\����3RLQWV�ZLWK�D�]HUR�VL]H�GUDZ�D�VLQJOH�IUDJPHQW�
DQG�SRLQWV�ZLWK�D�QHJDWLYH�VL]H�GUDZ�D�SRLQW�RI�WKH�VDPH�SRVLWLYH�VL]H����1�%��$OSKD�EOHQGLQJ�PRGHV�
PXVW�EH�VHW�XS�ILUVW��
�
7KH�SRLQW�VL]H�WDEOH�LV�HQDEOHG�LQ�WKH�8VH3RLQW7DEOH�ILHOG�RI�WKH�5HQGHU�UHJLVWHU���7KH�WDEOH�LV����HQWULHV�
GHHS�E\���ELWV�ZLGH���7KH�XQVLJQHG�GHOWD�YDOXHV�LQ�WKH�WDEOH�DUH�KHOG�DV�RQH�ELW�LQWHJHU�DQG���ELWV�
IUDFWLRQ���)URP�WKH�KRVW·V�YLHZ�WKH�WDEOH�LV�RUJDQLVHG�DV�IRXU����ELW�ZRUGV�VR�WKH�RYHUKHDG�RI�
GRZQORDGLQJ�ZKHQ�WKH�SRLQW�VL]H�FKDQJHV�LV�PLQLPDO���2QO\�WKH�SDUWV�RI�WKH�WDEOH�QHHGHG�IRU�D�
SDUWLFXODU�SRLQW�VL]H�QHHG�WR�EH�ORDGHG���7KH�IRUPDW�RI�WKH�SRLQWV�WDEOH�LV�DV�IROORZV��

�
Point Size Table 

  24  16  8  0 
3RLQW7DEOH�� 3�� 3�� 3�� 3�� 3�� 3�� 3�� 3��

+���Í0>L�i£Ê 3��� 3��� 3��� 3��� 3��� 3��� 3�� 3��

3RLQW7DEOH�� 3��� 3��� 3��� 3��� 3��� 3��� 3��� 3���

3RLQW7DEOH�� 3��� 3��� 3��� 3��� 3��� 3��� 3��� 3���

�

AATriangleExtend 

1DPH� 7\SH� 2IIVHW� )RUPDW�

$$7ULDQJOH([WHQG� &XOO� �[&�%�� ,QW�

� &RQWURO�� �

� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ([WHQW�� ✓  ✓  [� ����XQVLJQHG�IL[HG�SRLQW�

�

1RWHV�� +ROGV�WKH�QXPEHU�RI�VFDQOLQHV�WR�JURZ�WKH�\�H[WHQW�E\�ZKHQ�GHDOLQJ�ZLWK�DQWLDOLDVHG�WULDQJOHV���,W�LV�
QRUPDOO\�VHW�WR����
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AlphaBlendAlphaMode 
AlphaBlendAlphaModeAnd 
AlphaBlendAlphaModeOr 

 
1DPH� 7\SH� 2IIVHW� )RUPDW�
$OSKD%OHQG$OSKD0RGH� $OSKD�%OHQG� �[$)$�� %LWILHOG�
$OSKD%OHQG$OSKD0RGH$QG� $OSKD�%OHQG� �[$'��� %LWILHOG�/RJLF�0DVN�
$OSKD%OHQG$OSKD0RGH2U� $OSKD�%OHQG� �[$'��� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV�
�

1DPH� 5HDG�� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✓  ✓  [� :KHQ�VHW�FDXVHV�WKH�IUDJPHQW
V�DOSKD�WR�EH�DOSKD�
EOHQGHG�XQGHU�FRQWURO�RI�WKH�UHPDLQLQJ�ELWV�LQ�WKLV�
UHJLVWHU���:KHQ�FOHDU�WKH�IUDJPHQW�DOSKD�UHPDLQV�
XQFKDQJHG��EXW�PD\�ODWHU�WR�DIIHFWHG�E\�WKH�FKURPD�
WHVW���

�«�� 6RXUFH%OHQG� ✓  ✓  [� 7KLV�ILHOG�GHILQHV�WKH�VRXUFH�EOHQG�IXQFWLRQ�WR�XVH��� 
�«�� 'HVW%OHQG� ✓  ✓  [� 7KLV�ILHOG�GHILQHV�WKH�GHVWLQDWLRQ�EOHQG�IXQFWLRQ�WR�

XVH��� 
�� 6RXUFH�

7LPHV7ZR�
✓  ✓  [� 7KLV�ELW��ZKHQ�VHW�FDXVHV�WKH�VRXUFH�EOHQG�UHVXOW��WR�EH�

PXOWLSOLHG�E\�WZR�EHIRUH�LW�LV�FRPELQHG�ZLWK�WKH�GHVW�
EOHQG�UHVXOW���:KHQ�WKLV�ELW�LV�FOHDU�QR�PXOWLSO\�RFFXUV��

�� 'HVW7LPHV�
7ZR�

✓  ✓  [� 7KLV�ELW��ZKHQ�VHW�FDXVHV�WKH�GHVW�EOHQG�UHVXOW��WR�EH�
PXOWLSOLHG�E\�WZR�EHIRUH�LW�LV�FRPELQHG�ZLWK�WKH�
VRXUFH�EOHQG�UHVXOW���:KHQ�WKLV�ELW�LV�FOHDU�QR�PXOWLSO\�
RFFXUV��

��� ,QYHUW�6RXUFH� ✓  ✓  [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�LQFRPPLQJ�VRXUFH�GDWD�
WR�EH�LQYHUWHG�EHIRUH�DQ\�EOHQG�RSHUDWLRQ�WDNHV�SODFH� 

��� ,QYHUW�'HVW� ✓  ✓  [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�LQFRPPLQJ�GHVW�GDWD�WR�
EH�LQYHUWHG�EHIRUH�DQ\�EOHQG�RSHUDWLRQ�WDNHV�SODFH� 

��� 1R$OSKD�
%XIIHU�

✓  ✓  [� :KHQ�WKLV�ELW�LV�VHW�WKH�VRXUFH�DOSKD�YDOXH�LV�DOZD\V�VHW�
WR�������7KLV�LV�W\SLFDOO\�XVHG�ZKHQ�QR�UHWDLQHG�DOSKD�
EXIIHU�LV�SUHVHQW�EXW�ZLOO�DOVR�RYHUULGH�DQ\�UHWDLQHG�
DOSKD�YDOXH�LI�RQH�LV�SUHVHQW���&RORU�IRUPDWV�ZLWK�QR�
DOSKD�ILHOG�GHILQHG�DXWRPDWLFDOO\�KDYH�WKHLU�DOSKD�YDOXH�
VHW�WR�����UHJDUGOHVV�RI�WKH�VWDWH�RI�WKLV�ELW��

��� $OSKD�7\SH� ✓  ✓  [� 7KLV�ELW�VHOHFWV�ZKLFK�VHW�RI�HTXDWLRQV�DUH�WR�EH�XVHG�
IRU�WKH�DOSKD�FKDQQHO��
� �� �2SHQ*/�
� �� �$SSOH�

��� $OSKD�
&RQYHUVLRQ�

✓  ✓  [� 7KLV�ELW�VHOHFWV�KRZ�DOSKD�FRPSRQHQW�OHVV�WKDQ���ELWV�
ZLGH�DUH�FRQYHUWHG�WR���ELW�ZLGH�YDOXHV�SULRU�WR�WKH�
DOSKD�EOHQG�FDOFXODWLRQV���7KH�RSWLRQV�DUH�
�� �6FDOH�
�� �6KLIW�

�����������������������������������������������������
��/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU��
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��� &RQVWDQW�
6RXUFH�

✓  ✓  [� 7KLV�ELW��ZKHQ�VHW��IRUFHV�WKH�6RXUFH�FRORU�WR�FRPH�
IURP�WKH�$OSKD6RXUFH&RORU�UHJLVWHU��LQ������IRUPDW��
LQVWHDG�RI�WKH�IUDPHEXIIHU���
�� �8VH�IUDPHEXIIHU�DOSKD�
�� �8VH�$OSKD6RXUFH&RORU�UHJLVWHU�DOSKD�YDOXH��

��� &RQVWDQW�'HVW� ✓  ✓  [� 7KLV�ELW��ZKHQ�VHW��IRUFHV�WKH�GHVWLQDWLRQ�FRORU�WR�
FRPH�IURP�WKH�$OSKD'HVW&RORU�UHJLVWHU��LQ������
IRUPDW��LQVWHDG�RI�WKH�IUDJPHQW
V�FRORU���
�� �8VH�IUDJPHQW
V�DOSKD��
�� �8VH�$OSKD'HVW&RORU�UHJLVWHU�DOSKD�YDOXH�

��«��� 2SHUDWLRQ� ✓  ✓  [� 7KLV�ILHOG�VHOHFWV�KRZ�WKH�VRXUFH�DQG�GHVWLQDWLRQ�EOHQG�
UHVXOWV�DUH�WR�EH�FRPELQHG���7KH�RSWLRQV�DUH��
�� �$GG� � �� �6XEWUDFW��L�H��6���'��
�� �6XEWUDFW�UHYHUVHG��L�H��'���6��
�� �0LQLPXP� �� �0D[LPXP�

 
1RWHV� 7KH�$OSKD�&RQYHUVLRQ�ELW�VHOHFWV�WKH�FRQYHUVLRQ�PHWKRG�IRU�DOSKD�YDOXHV�UHDG�IURP�WKH�IUDPHEXIIHU����

• 7KH�6FDOH�PHWKRG�OLQHDUO\�VFDOHV�WKH�DOSKD�YDOXHV�WR�ILOO�WKH�IXOO�UDQJH�RI�DQ���ELW�YDOXH���7KLV�
PHWKRG�LV�SUHIHUDEOH�ZKHQ��IRU�H[DPSOH��GRZQORDGLQJ�DQ�LPDJH�ZLWK�IHZHU�ELWV�SHU�SL[HO�LQWR�D�
GHHSHU��L�H��PRUH�ELWV�SHU�SL[HO��IUDPHEXIIHU���

• 7KH�6KLIW�PHWKRG�MXVW�OHIW�VKLIWV�E\�WKH�DSSURSULDWH�DPRXQW�WR�PDNH�WKH�FRPSRQHQW���ELWV�ZLGH���
7KLV�PHWKRG�LV�SUHIHUDEOH�ZKHQ�EOHQGLQJ�LQWR�D�GLWKHUHG�IUDPHEXIIHU�DV�LW�SUHVHUYHV�WKH�
IUDPHEXIIHU�DOSKD�ZKHQ�IUDJPHQW�DOSKD�GRHV�QRW�FRQWULEXWH�WR�LW��

$OSKD�LV�FRQWUROOHG�VHSDUDWHO\�IURP�FRORU�WR�DOORZ��IRU�H[DPSOH��WKH�VLWXDWLRQ�LQ�DQWLDOLDVLQJ�ZKHUH�LW�
UHSUHVHQWV�FRYHUDJH���WKLV�PXVW�EH�OLQHDUO\�VFDOHG�WR�SUHVHUYH�WKH������FRYHUHG�VWDWH��
)RU�LQIRUPDWLRQ�RQ�WKH�LPSOHPHQWDWLRQ�RI�VSHFLILF�EOHQG�LQWHUSRODWLRQV�HWF��UHIHU�WR�WKH�*/,17�5��
3URJUDPHU
V�*XLGH��YROXPH�,,��6RXUFH�%OHQGLQJ�)XQFWLRQV�
�
7KH�ORJLF�RSHUDWRU�YHUVLRQV�RI�WKH�PRGH�FRPPDQG�EHKDYH�WKH�VDPH�ZD\�DV�WKH�FRPPDQG�EXW�WKH�QHZ�
PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��
�
7KH�WDEOH�EHORZ�VKRZV�WKH�GLIIHUHQW�FRORU�PRGHV�VXSSRUWHG���,Q�WKH�5��*��%�DQG�$�FROXPQV�WKH�
QRPHQFODWXUH�Q#P�PHDQV�WKLV�FRPSRQHQW�LV�Q�ELWV�ZLGH�DQG�VWDUWV�DW�ELW�SRVLWLRQ�P�LQ�WKH�
IUDPHEXIIHU���7KH�OHDVW�VLJQLILFDQW�ELW�SRVLWLRQ�LV���DQG�D�GDVK�LQ�D�FROXPQ�LQGLFDWHV�WKDW�WKLV�
FRPSRQHQW�GRHV�QRW�H[LVW�IRU�WKLV�PRGH��
���
,Q�WKH�FDVH�RI�WKH�5*%�IRUPDWV�ZKHUH�QR�$OSKD�LV�VKRZQ�WKHQ�WKH�DOSKD�ILHOG�LV�VHW�WR�������,Q�WKLV�FDVH�
WKH�1R$OSKD%XIIHU�ELW�LQ�WKH�$OSKD%OHQG$OSKD0RGH�UHJLVWHU�VKRXOG�EH�VHW�ZKLFK�FDXVHV�WKH�DOSKD�
FRPSRQHQW�WR�EH�VHW�WR������
�
7ZR�FRORU�RUGHULQJ�IRUPDWV�DUH�VXSSRUWHG��QDPHO\�$%*5�DQG�$5*%��ZLWK�WKH�ULJKW�PRVW�OHWWHU�
UHSUHVHQWLQJ�WKH�FRORU�LQ�WKH�OHDVW�VLJQLILFDQW�SDUW�RI�WKH�ZRUG���7KLV�LV�FRQWUROOHG�E\�WKH�&RORU�2UGHU�
ELW�LQ�WKH�$OSKD%OHQG&RORU0RGH�UHJLVWHU��DQG�LV�HDVLO\�LPSOHPHQWHG�E\�MXVW�VZDSSLQJ�WKH�5�DQG�%�
FRPSRQHQWV�DIWHU�FRQYHUVLRQ�LQWR�WKH�LQWHUQDO�IRUPDW���7KH�RQO\�H[FHSWLRQ�WR�WKLV�DUH�WKH�������IRUPDWV�
ZKHUH�WKH�DFWXDO�ELW�ILHOGV�H[WUDFWHG�IURP�WKH�IUDPHEXIIHU�GDWD�QHHG�WR�EH�PRGLILHG�DV�ZHOO�EHFDXVH�WKH�
5�DQG�%�FRPSRQHQWV�DUH�GLIIHULQJ�ZLGWKV���&,�SURFHVVLQJ�LV�QRW�HIIHFWHG�E\�WKLV�VZDS�DQG�WKH�UHVXOW�LV�
DOZD\V�RQ�LQWHUQDO�5�FKDQQHO��
�
7KH�IRUPDW�WR�XVH�LV�KHOG�LQ�WKH�$OSKD%OHQG&RORU0RGH�UHJLVWHU���1RWH�WKDW�LQ�2SHQ*/�WKH�DOSKD�
EOHQGLQJ�LV�QRW�GHILQHG�IRU�&,�PRGH����
�
:KHQ�FRQYHUWLQJ�D�&RORU�,QGH[�YDOXH�WR�WKH�LQWHUQDO�IRUPDW�DQ\�XQXVHG�ELWV�DUH�VHW�WR�]HUR�

�
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    Internal Color Channels 
 Format Color 

Order 
Name R G B A 

� �� %*5� �������� �#�� �#�� �#��� �#���
� �� %*5� �������� �#�� �#�� �#�� �#���
&� �� %*5� �������� �#�� �#�� �#��� �#���
R� �� %*5� ������ �#�� �#�� �#��� ��
O� �� %*5� ������ �#�� �#�� �#�� ��

R� �� 5*%� �������� �#��� �#�� �#�� �#���
X� �� 5*%� �������� �#�� �#�� �#�� �#���
U� �� 5*%� �������� �#��� �#�� �#�� �#���
� �� 5*%� ������ �#��� �#�� �#�� ��
� �� 5*%� ������ �#�� �#�� �#�� ��

&,� ��� ;� &,�� �#�� �� �� ��

AlphaBlendColorMode 
AlphaBlendColorModeAnd 
AlphaBlendColorModeOr 

 
1DPH� 7\SH� 2IIVHW� )RUPDW�
$OSKD%OHQG&RORU0RGH� $OSKD�%OHQG� �[$)$�� %LWILHOG�
$OSKD%OHQG&RORU0RGH$QG� $OSKD�%OHQG� �[$&%�� %LWILHOG�/RJLF�0DVN�
$OSKD%OHQG&RORU0RGH2U� $OSKD�%OHQG� �[$&%�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV�
�

1DPH� 5HDG�� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�IUDJPHQW
V�FRORU�WR�EH�DOSKD�
EOHQGHG�XQGHU�FRQWURO�RI�WKH�UHPDLQLQJ�ELWV�LQ�WKLV�
UHJLVWHU���:KHQ�FOHDU�WKH�IUDJPHQW�FRORU�UHPDLQV�
XQFKDQJHG��EXW�PD\�ODWHU�WR�HIIHFWHG�E\�WKH�FKURPD�
WHVW���

�«�� 6RXUFH%OHQG� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�VRXUFH�EOHQG�IXQFWLRQ�WR�XVH���
6HH�WKH�WDEOH�LQ�WKH�$OSKD%OHQG&RORU0RGH�UHJLVWHU�IRU�
WKH�SRVVLEOH�RSWLRQV�

�«�� 'HVW%OHQG� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�GHVWLQDWLRQ�EOHQG�IXQFWLRQ�WR�
XVH��6HH�WKH�WDEOH�LQ�WKH�$OSKD%OHQG&RORU0RGH�UHJLVWHU�
IRU�WKH�SRVVLEOH�RSWLRQV�

�� 6RXUFH�
7LPHV7ZR�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�FDXVHV�WKH�VRXUFH�EOHQG�UHVXOW��WR�EH�
PXOWLSOLHG�E\�WZR�EHIRUH�LW�LV�FRPELQHG�ZLWK�WKH�GHVW�
EOHQG�UHVXOW���:KHQ�WKLV�ELW�LV�FOHDU�QR�PXOWLSO\�RFFXUV�

�� 'HVW7LPHV�
7ZR�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�FDXVHV�WKH�GHVW�EOHQG�UHVXOW��WR�EH�
PXOWLSOLHG�E\�WZR�EHIRUH�LW�LV�FRPELQHG�ZLWK�WKH�
VRXUFH�EOHQG�UHVXOW���:KHQ�WKLV�ELW�LV�FOHDU�QR�PXOWLSO\�
RFFXUV�

�����������������������������������������������������
��/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�
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��� ,QYHUW6RXUFH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�LQFRPPLQJ�VRXUFH�GDWD�
WR�EH�LQYHUWHG�EHIRUH�DQ\�EOHQG�RSHUDWLRQ�WDNHV�SODFH�

��� ,QYHUW'HVW� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�LQFRPPLQJ�GHVW�GDWD�WR�
EH�LQYHUWHG�EHIRUH�DQ\�EOHQG�RSHUDWLRQ�WDNHV�SODFH�

��«��� &RORU�)RUPDW� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�IUDPHEXIIHU�FRORU�IRUPDWV��6HH�WKH�
WDEOH�LQ�WKH�$OSKD%OHQG&RORU0RGH�UHJLVWHU�IRU�WKH�
SRVVLEOH�RSWLRQV�

��� &RORU2UGHU� ✔ ✔ [� 7KLV�ELW�VHOHFWV�WKH�FRORU�RUGHU�LQ�WKH�IUDPHEXIIHU��
� �� �%*5�
� �� �5*%�

��� &RORU�
&RQYHUVLRQ�

✔ ✔ [� 7KLV�ELW�VHOHFWV�KRZ�FRORU�FRPSRQHQWV�OHVV�WKDQ���ELWV�
ZLGH�DUH�FRQYHUWHG�WR���ELW�ZLGH�YDOXHV�SULRU�WR�WKH�
DOSKD�EOHQG�FDOFXODWLRQV���7KH�RSWLRQV�DUH�
� �� �6FDOH�
� �� �6KLIW�

��� &RQVWDQW�
6RXUFH�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��IRUFHV�WKH�6RXUFH�FRORU�WR�FRPH�
IURP�WKH�$OSKD6RXUFH&RORU�UHJLVWHU��LQ������IRUPDW��
LQVWHDG�RI�WKH�IUDPHEXIIHU���
� �� �8VH�IUDPHEXIIHU�
� �� �8VH�$OSKD6RXUFH&RORU�UHJLVWHU�

��� &RQVWDQW'HVW� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��IRUFHV�WKH�GHVWLQDWLRQ�FRORU�WR�
FRPH�IURP�WKH�$OSKD'HVW&RORU�UHJLVWHU��LQ������
IRUPDW��LQVWHDG�RI�WKH�IUDJPHQW
V�FRORU���
� �� �8VH�IUDJPHQW
V�FRORU��
� �� �8VH�$OSKD'HVW&RORU�UHJLVWHU��

��«��� 2SHUDWLRQ� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�KRZ�WKH�VRXUFH�DQG�GHVWLQDWLRQ�EOHQG�
UHVXOWV�DUH�WR�EH�FRPELQHG���7KH�RSWLRQV�DUH��
�� $GG�
�� 6XEWUDFW��L�H��6���'��
�� 6XEWUDFW�UHYHUVHG��L�H��'���6��
�� 0LQLPXP�
�� 0D[LPXP�

��� 6ZDS6'� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�FDXVHV�WKH�VRXUFH�DQG�GHVWLQDWLRQ�
SL[HO�YDOXHV�WR�EH�VZDSSHG���7KH�PDLQ�XVH�IRU�WKLV�LV�
WR�DOORZ�D�GRZQORDGHG�FRORU�YDOXH�WR�EH�LQ�D�IRUPDW�
RWKHU�WKDQ������DQG�XVH�WKLV�XQLW�WR�GR�FRORU�
FRQYHUVLRQ��

��� 3L[HO+LVWRU\�
(QDEOH�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��NHHSV�WUDFN�RI�WKH���PRVW�UHFHQW�
SL[HOV��IURP�DFWLYH�VWHSV��DQG�XVHV�WKH�FRORU�UHDG�IURP�
WKH�KLVWRU\�OLVW�LQVWHDG�RI�WKH�DFWLYH�VWHS���,Q�
FRQMXQFWLRQ�ZLWK�WKH�5HDG0RQLWRU�XQLW�LW�DYRLGV�
IUHTXHQW�XVH�RI�WKH�6XVSHQG�5HDGV�PHFKDQLVP�DQG�LV�
SDUWLFXODUO\�XVHIXO�ZKHQ�GUDZLQJ�DQWLDOLDVHG�OLQHV��
'R�QRW�HQDEOH�LI�WKH�FDOFXODWHG�FRORU�LQ�WKLV�XQLW�ZLOO�
QRW�PDWFK�WKDW�ZULWWHQ�WR�PHPRU\��H�J��ORJLFDO�RSV�RU�
ZULWH�PDVNLQJ��
'XULQJ�&KURPD�7HVW�WKH�SL[HO�KLVWRU\�OLVW�LV�
DXWRPDWLFDOO\�GLVDEOHG���
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1RWHV� $OSKD%OHQG&RORU�FRPELQHV�WKH�IUDJPHQW
V�&RORU�ZLWK�WKH�&RORU�VWRUHG�LQ�WKH�IUDPHEXIIHU�XVLQJ�WKH�
DOSKD�EOHQG�HTXDWLRQV��WR�FUHDWH�OLJKWLQJ�RU�WUDQVOXFQF\�HIIHFWV�IRU�H[DPSOH���$OSKD�EOHQGLQJ�RQO\�ZRUNV�
IRU�SL[HOV�VWRUHG�LQ�WKH�5*%$�IRUPDW��VLQFH�$OSKD�YDOXHV�DUH�QRW�VSHFLILHG�LQ�FRORU�LQGH[�PRGH����
$IWHU�EOHQGLQJ�LV�GRQH�WKH�QHZ�EOHQGHG�&RORU�UHSODFHV�WKH�IRUPHU�&RORU���,I�DOSKD�EOHQGLQJ�LV�GLVDEOHG�
WKHQ�WKH�&RORU�ILHOG�SDVVHV�WKH�DOSKD�EOHQG�XQFKDQJHG���

)RU�LQIRUPDWLRQ�RQ�WKH�LPSOHPHQWDWLRQ�RI�VSHFLILF�EHOQG�LQWHUSRODWLRQV�HWF��UHIHU�WR�WKH�3HUPHGLD��
3URJUDPHU
V�*XLGH��YROXPH�,,��6RXUFH�%OHQGLQJ�)XQFWLRQV�
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

AlphaDestColor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$OSKD'HVW&RORU� $OSKD�%OHQG� �[$)��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 5� ✓  ✓  [� 5HG�

������ *� ✓  ✓  [� *UHHQ�

������� %� ✓  ✓  [� %OXH�

������� $� ✓  ✓  [� $OSKD�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�GHVWLQDWLRQ�FRORU�WR�XVH�LQVWHDG�RI�WKH�IUDJPHQW�FRORU�ZKHQ�&RQVWDQW'HVW��LQ�

$OSKD%OHQGFRORU0RGH�RU�$OSKD%OHQG$OSKD0RGH��LV�HQDEOHG���(DFK�FRORU�FRPSRQHQW�KDV�D�VHSDUDWH�
ERXQGDU\�KHOG�DV�DQ�XQVLJQHG���ELW�QXPEHU�IURP�5HG��OHDVW�VLJQLILFDQW�ELW��WR�$OSKD��

AlphaSourceColor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$OSKD6RXUFH&RORU� $OSKD�%OHQG� �[$)��� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 5� ✓  ✓  [� 5HG�

������ *� ✓  ✓  [� *UHHQ�

������� %� ✓  ✓  [� %OXH�

������� $� ✓  ✓  [� $OSKD�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�VRXUFH�FRORU�WR�XVH�LQVWHDG�RI�WKH�IUDPHEXIIHU�FRORU�ZKHQ�&RQVWDQW6RXUFH��LQ�

$OSKD%OHQGFRORU0RGH�RU�$OSKD%OHQG$OSKD0RGH��LV�HQDEOHG���(DFK�FRORU�FRPSRQHQW�KDV�D�VHSDUDWH�
ERXQGDU\�KHOG�DV�DQ�XQVLJQHG���ELW�QXPEHU�IURP�5HG��OHDVW�VLJQLILFDQW�ELW��WR�$OSKD��
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AlphaTestMode 
AlphaTestModeAnd 
AlphaTestModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$OSKD7HVW0RGH� $OSKD%OHQG� �[����� %LWILHOG�
$OSKD7HVW0RGH$QG� $OSKD%OHQG� �[$%)�� %LWILHOG�/RJLF�0DVN�
$OSKD7HVW0RGH2U� $OSKD%OHQG� �[$%)�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV� 1DPH� 5HDG�� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�IUDJPHQW
V�DOSKD�YDOXH�WR�EH�
WHVWHG�XQGHU�FRQWURO�RI�WKH�UHPDLQLQJ�ELWV�LQ�WKLV�
UHJLVWHU���,I�WKH�DOSKD�WHVW�IDLOV�WKHQ�WKH�IUDJPHQW�LV�
GLVFDUGHG���:KHQ�WKLV�ELW�LV�FOHDU�WKH�IUDJPHQW�DOZD\�
SDVVHV�WKH�DOSKD�WHVW��
�� �'LVDEOH� �� �(QDEOH�

�«�� &RPSDUH� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�XQVLJQHG�FRPSDULVRQ�IXQFWLRQ�
WR�XVH���7KH�RSWLRQV�DUH��
� �� �1HYHU� �� �/HVV�
� �� �(TXDO�� �� �/HVV�(TXDO�
� �� �*UHDWHU� �� �1RW�(TXDO�
� �� �*UHDWHU�(TXDO� �� �$OZD\V�
7KH�FRPSDULVRQ�RUGHU�LV�DV�IROORZV��
UHVXOW� �IUDJPHQW��$OSKD�&RPSDUH�)XQFWLRQ���
UHIHUHQFH��$OSKD��

�«��� 5HIHUHQFH� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH���ELW�UHIHUHQFH�DOSKD�YDOXH�XVHG�LQ�
WKH�FRPSDULVRQ��

��«��� 8QXVHG�� �� �� [� �

�
1RWHV�
�

7KH�$OSKD�7HVW��LI�HQDEOHG��FRPSDUHV�WKH�DOSKD�YDOXH�RI�D�IUDJPHQW��DIWHU�FRYHUDJH�ZHLJKWLQJ��DJDLQVW�D�
UHIHUHQFH�YDOXH�DQG�LI�WKH�FRPSDUH�SDVVHV�WKH�IUDJPHQW�LV�DOORZHG�WR�FRQWLQXH���,I�WKH�FRPSDULVRQ�IDLOV�
WKH�IUDJPHQW�LV�FXOOHG�DQG�ZLOO�QRW�EH�GUDZQ����

Ê

�����������������������������������������������������
��/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�
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AntialiasMode 
AntialiasModeAnd 
AntialiasModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$QWLDOLDV0RGH� $OSKD�7HVW� �[����� %LWILHOG�
$QWLDOLDV0RGH$QG� $OSKD�7HVW� �[$%)�� %LWILHOG�/RJLF�0DVN�
$QWLDOLDV0RGH2U� $OSKD�7HVW� �[$%)�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV�
�

1DPH� 5HDG�� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�IUDJPHQW
V�DOSKD�YDOXH�WR�EH�
VFDOHG�XQGHU�FRQWURO�RI�WKH�UHPDLQLQJ�ELWV�LQ�WKLV�
UHJLVWHU�DQG�WKH�FRYHUDJH�YDOXH���:KHQ�WKLV�ELW�LV�FOHDU�
WKH�IUDJPHQW
V�DOSKD�YDOXH�LV�QRW�FKDQJHG��

äÊrÊ�Ã>L�iÊ

£ÊrÊ��>L�i�

�� &RORU�0RGH� ✔ ✔ [� 7KLV�ELW�GHILQHV�WKH�FRORU�IRUPDW�WKH�IUDJPHQW
V�FRORU�
LV�LQ��

äÊrÊ-�
�Ê

£ÊrÊ���

�� 6FDOH�&RORU� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�DOORZV�WKH�FRYHUDJH�YDOXH�WR�VFDOH�
WKH�5*%�FRPSRQHQWV�DV�ZHOO�DV�WKH�DOSKD�FRPSRQHQW���
:KHQ�WKLV�ELW�LV�UHVHW�RQO\�WKH�DOSKD�FRPSRQHQW�LV�
VFDOHG���7KLV�DOORZV�DQWLDOLDVLQJ�RI�SUH�PXOWLSOLHG�
LPDJHV�XVHG�LQ�FRPSRVLWLQJ��

�«��� 8QXVHG�� �� �� [� �

� �

1RWHV�� 7KH�UHJLVWHU�FRQWUROV�WKH�RSHUDWLRQ�RI�DQWLDOLDVLQJ��:KHQ�WKH�XQLW�LV�HQDEOHG��

• ,Q�&RORU�,QGH[��&,��PRGH�WKH�ERWWRP���ELWV�RI�WKH�FRORU�LQGH[�RI�D�IUDJPHQW�LV�UHSODFHG�E\�WKH�
FRYHUDJH�YDOXH�VFDOHG�E\���������ZKHUH�WKH�UHVXOW�LV�URXQGHG�WR�WKH�QHDUHVW�LQWHJHU��

• ,Q�5*%$�PRGH�WKH�DOSKD�FRPSRQHQW�RI�D�IUDJPHQW�LV�PXOWLSOLHG�E\�WKH�FRYHUDJH�YDOXH��EXW�WKH�
5*%�FRPSRQHQWV�DUH�QRW�FKDQJHG��

:KHQ�DQWLDOLDVHG�SULPLWLYHV�DUH�EHLQJ�UHQGHUHG�WKH�IUDJPHQW
V�FRORU�LV�ZHLJKWHG�E\�WKH�SHUFHQWDJH�DUHD�
RI�WKH�SL[HO�WKH�IUDJPHQW�FRYHUV���$Q�DSSUR[LPDWLRQ�WR�WKH�DUHD�FRYHUHG�LV�FDOFXODWHG�����

,I�DQWLDOLDVLQJ�LV�GLVDEOHG�WKHQ�WKH�FRORU�LV�SDVVHG�RQWR�WKH�DOSKD�WHVW�VWDJH�XQFKDQJHG���1RWH�WKDW�WKH�
&RYHUDJH(QDEOH�ELW�LQ�WKH�5HQGHU�FRPPDQG�PXVW�DOVR�EH�VHW�WR�HQDEOH�DQWLDOLDVLQJ��

7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�

�����������������������������������������������������
��/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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AreaStippleMode 
AreaStippleModeAnd 
AreaStippleModeOr 
1DPH� 7\SH� 2IIVHW� )RUPDW�
$UHD6WLSSOH0RGH� 6WLSSOH� �[��$�� %LWILHOG�
$UHD6WLSSOH0RGH$QG� 6WLSSOH� �[$%'�� %LWILHOG�/RJLF�0DVN�
$UHD6WLSSOH0RGH2U� 6WLSSOH� �[$%'�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV�
�

1DPH� 5HDG�� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔  ✔ [� 7KLV�ILHOG��ZKHQ�VHW��HQDEOHV�DUHD�VWLSSOLQJ���7KH�
$UHD6WLSSOH(QDEOH�ELW�LQ�5HQGHU�PXVW�DOVR�EH�VHW�IRU�
WKLV�WR�KDYH�DQ�HIIHFW��

����� ;�DGGUHVV�
VHOHFW��

✔ ✔ [� � �� ���ELW� � �� ���ELW�
� �� ���ELW� � �� ���ELW�
� �� ���ELW�

����� <�DGGUHVV�
VHOHFW��

✔ ✔ [� � �� ���ELW� � �� ���ELW�
� �� ���ELW� � �� ���ELW�
� �� ���ELW�

������ ;�2IIVHW� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�RIIVHW�WR�DGG�WR�WKH�;�YDOXH�EHIRUH�
LW�LV�XVHG�WR�LQGH[�LQWR�WKH�VWLSSOH�ELW���7KLV�DOORZV�D�
ZLQGRZ�UHODWLYH�VWLSSOH�SDWWHUQ�WR�EH�VHOHFWHG�ZKHQ�
WKH�FRRUGLQDWHV�DUH�JLYHQ�LQ�VFUHHQ�UHODWLYH�IRUPDW�Ê �

������� <�2IIVHW� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�RIIVHW�WR�DGG�WR�WKH�<�YDOXH�EHIRUH�
LW�LV�XVHG�WR�LQGH[�LQWR�WKH�DUHD�VWLSSOH�SDWWHUQ�WDEOH���
7KLV�DOORZV�D�ZLQGRZ�UHODWLYH�VWLSSOH�SDWWHUQ�WR�EH�
VHOHFWHG�ZKHQ�WKH�FRRUGLQDWHV�DUH�JLYHQ�LQ�VFUHHQ�
UHODWLYH�IRUPDW�Ê �

��� ,QYHUW�6WLSSOH�
3DWWHUQ�

✔ ✔ [� � �� �1R�,QYHUW� �� �,QYHUW� �

��� 0LUURU�;� ✔ ✔ [� � �� �1R�0LUURU� �� �0LUURU� �

��� 0LUURU�<� ✔ ✔ [� � �� �1R�0LUURU� �� �0LUURU�

��� 2SDTXH6SDQ� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��DOORZV�WKH�DUHD�VWLSSOH�SDWWHUQ�WR�
PRGLI\�WKH�FRORU�PDVN��RWKHUZLVH�WKH�SL[HO�PDVN�LV�
PRGLILHG��

��«��� ;7DEOH2IIVHW� ✔ ✔ [� 7KLV�ILHOG�DOORZV�D�VXE�DUHD�VWLSSOH�SDWWHUQ�WR�EH�
H[WUDFWHG�IURP�WKH�DUHD�VWLSSOH�WDEOH��L�H��WKH�DUHD�
VWLSSOH�WDEOH�LV�WUHDWHG�DV�D�FDFKH�RI�VPDOOHU�VWLSSOH�
SDWWHUQV��

��«��� <7DEOH2IIVHW� ✔ ✔ [� 7KLV�ILHOG�DOORZV�D�VXE�DUHD�VWLSSOH�SDWWHUQ�WR�EH�
H[WUDFWHG�IURP�WKH�DUHD�VWLSSOH�WDEOH��L�H��WKH�DUHD�
VWLSSOH�WDEOH�LV�WUHDWHG�DV�D�FDFKH�RI�VPDOOHU�VWLSSOH�
SDWWHUQV��

��� 8QXVHG�� �� � [� Ê

�  

�����������������������������������������������������
��/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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1RWHV�� ��� 7KLV�UHJLVWHU�FRQWUROV�$UHD�6WLSSOLQJ���7KLV�LQYROYHV�DSSO\LQJ�WKH�FRUUHFW�VWLSSOH�SDWWHUQ��PDVN��
ZKLFK�FDQ�DOVR�EH�PLUURUHG�RU�LQYHUWHG���7KH�OHDVW�VLJQLILFDQW�ELWV�RI�WKH�IUDJPHQW
V�;<�
FRRUGLQDWHV�LQGH[�LQWR�D��'�VWLSSOH�SDWWHUQ���,I�WKH�VHOHFWHG�ELW�LV�VHW�WKH�IUDJPHQW�SDVVHV�WKH�WHVW��
RWKHUZLVH�LW�IDLOV���$Q�RIIVHW�LV�DGGHG�WR�WKH�;<�FRRUGLQDWH�DQG�WKH�UHVXOW�RSWLRQDOO\�PLUURUHG�
DQG�RU�LQYHUWHG�EHIRUH�WKH�VWLSSOH�ELW�LV�DFFHVVHG����

Ô°Ê %RWK�WKH�$UHD6WLSSOH(QDEOH�ELW�LQ�WKH�5HQGHU��FRPPDQG�DQG�WKH�HQDEOH�LQ�WKH�$UHD6WLSSOH0RGH�
UHJLVWHU�PXVW�EH�VHW��WR�HQDEOH�WKH�DUHD�VWLSSOH�WHVW�Ê Ê

��� 7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�
WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�
�

AreaStipplePattern [0…15] 
AreaStipplePattern [16…31] 

�
1DPH� 7\SH� 2IIVHW� )RUPDW�
$UHD6WLSSOH3DWWHUQ� 6WLSSOH� �[�����²���)�� %LWPDVN�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 0DVN� ✓  ✓  [� ���ELW�PDVN�IRU�DUHD�SDWWHUQ�GDWD�

 
1RWHV�� 7KHVH����UHJLVWHUV�SURYLGH�WKH�ELWPDVN�ZKLFK�HQDEOHV�DQG�GLVDEOHV�FRUUHVSRQGLQJ�IUDJPHQWV�IRU�

GUDZLQJ�ZKHQ�UDVWHUL]LQJ�D�SULPWLYH�ZLWK�DUHD�VWLSSOLQJ���7KH\�KROG�WKH�/6%V�DQG�06%V�RI�DUHD�SDWWHUQ�
GDWD���7KH�<
�YDOXH�LQ�WKH�6WLSSOH0RGH�UHJLVWHU�VHOHFWV�WKH�URZ�LQ�WKH�VWLSSOH�5$0��URZ�]HUR�LV�DW�
$UHD6WLSSOH3DWWHUQ>�@��DQG�WKLV�LV�WKH�ILUVW�YDOXH�RI�WKH�$UHD6WLSSOH0DVN����

�
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ArrayControl 
ArrayControlAnd 
ArrayControlOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\&RQWURO� 9HUWH[�$UUD\� �[&'��� %LWILHOG�
$UUD\&RQWURO$QG� 9HUWH[�$UUD\� �[&'��� %LWILHOG�/RJLF�0DVN�
$UUD\&RQWURO2U� 9HUWH[�$UUD\� �[&'$�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� ,QGH[3URWRFRO� ✓  ✓  [� �� �3&,� � �� �$*3�

�� $OLJQPHQW� ✓  ✓  [� �� �2II� � �
�� �DOLJQ�WR����ELW�ERXQGDU\�ZKHUH�SRVVLEOH�

����� %\WH6ZDS� ✓  ✓  [� �� �$%&'��QR�VZDS��
�� �%$'&�
�� �&'$%�
�� �'&%$�

����� %XUVW6L]H� ✓  ✓  [� /RJ��RI�VL]H�RI�'0$�EXUVW�LQ�':RUGV�

�� 'DWD3URWRFRO� ✓  ✓  [� �� �3&,���� �$*3�

������ 5HVHUYHG� ✓  ✕  �� �

 
1RWHV�� �

ArrayDataAddress[0..15] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\,QGH[$GGUHVV>�����@� 9HUWH[�$UUD\� �['���� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� UHVHUYHG� ✓  ✕  �� �

������ $GGUHVV� ✓  ✓  ;� ���ELW�DOLJQHG�DGGUHVV�RI�EDVH�RI�EXIIHU�

 
1RWHV�� �

ArrayDataID 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\'DWD,'� 9HUWH[�$UUD\� �['���� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 5HVHUYHG� ✓  ✕  �� �

 
1RWHV�� �
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ArrayDataIndex 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\'DWD,QGH[� 9HUWH[�$UUD\� �['���� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 0DVN� ✓  ✓  ;� (DFK�ELW�HQDEOHV�D�GDWD�DUUD\�IRU�DFFHVV�E\�WKH�
FRUUHVSRQGLQJ�,QGH[�FRPPDQG�

������� 5HVHUYHG� ✓  ✕  �� �

 
1RWHV�� �

ArrayDataLoad 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\'DWD/RDG� 9HUWH[�$UUD\� �[&(��� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 2IIVHW� ✓  ✓  ;� 2IIVHW�LQWR�DUUD\�RI�GDWD�WR�UHDG�

 
1RWHV�� �

ArrayDataMultiple 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\'DWD0XOWLSOH� 9HUWH[�$UUD\� �[&(��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ &RXQW� ✓  ✓  ;� 1XPEHU�RI�GDWD�LWHPV�WR�UHDG�IURP�DUUD\�

������� 5HVHUYHG� ✓  ✕  �� �

 
1RWHV�� �
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ArrayDataOffset 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\'DWD2IIVHW� 9HUWH[�$UUD\� �[&(��� ,QWHJHU��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 2IIVHW� ✓  ✓  ;� )LUVW�GDWD�WR�XVH�ZLWK�$UUD\'DWD0XOWLSOH�

 
1RWHV�� �

ArrayDataSingle 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\'DWD6LQJOH� 9HUWH[�$UUD\� �[&(��� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 2IIVHW� ✓  ✓  ;� 2IIVHW�LQWR�DUUD\�RI�LQGH[�SRLQWLQJ�WR�GDWD�

 
1RWHV�� �

ArrayDataSize[0..15] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\'DWD6L]H>�����@� 9HUWH[�$UUD\� �['���� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� UHVHUYHG� ✓  ✕  �� �

������ 6L]H� ✓  ✓  ;� 1XPEHU�RI����ELW�ZRUGV�WR�EH�UHDG�

������� 5HVHUYHG� ✓  ✕  �� �

������� 6WULGH� ✓  ✓  ;� 1XPEHU�RI����ELW�ZRUGV�EHWZHHQ�FRQVHFXWLYH�LQGLFHV�

 
1RWHV�� �
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ArrayEnable 
ArrayEnableAnd 
ArrayEnableOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\(QDEOH� 9HUWH[�$UUD\� �[&'��� %LWILHOG�
$UUD\(QDEOH$QG� 9HUWH[�$UUD\� �[&'��� %LWILHOG�/RJLF�0DVN�
$UUD\(QDEOH2U� 9HUWH[�$UUD\� �[&'$�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ,QGH[>�����@� ✓  ✓  [� (QDEOH�UHDG�RI�LQGH[�EXIIHU>�����@�

������� 'DWD>�����@� ✓  ✓  [� (QDEOH�UHDG�RI�GDWD�EXIIHU�>�����@�

 
1RWHV�� 7KH�QXPEHU�RI�LQGH[�DQG�GDWD�EXIIHUV�VXSSRUWHG�ZLOO�YDU\�ZLWK�WKH�LPSOHPHQWDWLRQ��6HWWLQJ�WKH�HQDEOH�

ELW�KDV�QR�HIIHFW�LI�WKH�EXIIHU�LV�QRW�SUHVHQW�LQ�WKH�FKLS���7KH�UHJLVWHU�UHDGV�EDFN�DV�VHW�ZKHWKHU�WKH�
EXIIHU�H[LVWV�RU�QRW��

ArrayFormatField[0..3] 
ArrayFormatField[0..3]And 
ArrayFormatField[0..3]Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\)RUPDW)LHOG� 9HUWH[�$UUD\� �[&%(�� ,QWHJHU�
$UUD\)RUPDW)LHOG$QG� 9HUWH[�$UUD\� �[&&��� ,QWHJHU�/RJLF�0DVN�
$UUD\)RUPDW)LHOG2U� 9HUWH[�$UUD\� �[&&(�� ,QWHJHU�/RJLF�0DVN�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� �� ✓  ✓  [� ���ELW�ZRUG�LQ�$UUD\7DJ7DEOH�HQWU\�WR�ORDG��

����� �� ✓  ✓  ;� ���ELW�ZRUG�LQ�$UUD\7DJ7DEOH�HQWU\�WR�ORDG��

�«��� �«��� ✓  ✓  ;� )XUWKHU����ELW�ZRUGV�LQ�$UUD\7DJ7DEOH�HQWU\�WR�ORDG��

������� ��� ✓  ✓  ;� )LQDO����ELW�ZRUG�LQ�$UUD\7DJ7DEOH�HQWU\�WR�ORDG�

 
1RWHV�� �

�
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ArrayFormatLoad[0..1] 
ArrayFormatLoad[0..1]And 
ArrayFormatLoad[0..1]Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\)RUPDW/RDG� 9HUWH[�$UUD\� �[&%��� ,QWHJHU�
$UUD\)RUPDW/RDG$QG� 9HUWH[�$UUD\� �[&&��� ,QWHJHU�/RJLF�0DVN�
$UUD\)RUPDW/RDG2U� 9HUWH[�$UUD\� �[&&��� ,QWHJHU�/RJLF�0DVN�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ /RDG� ✓  ✓  [� 0DVN�RI����ELW�ZRUGV�ORDGHG�IRU�HDFK�YHUWH[�

 
1RWHV�� �

ArrayFormatRef[0..7] 
ArrayFormatRef[0..7]And 
ArrayFormatRef[0..7]Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\)RUPDW5HI>����@� 9HUWH[�$UUD\� �[&%$�� ,QWHJHU�
$UUD\)RUPDW5HI>����@$QG� 9HUWH[�$UUD\� �[&&��� ,QWHJHU�/RJLF�0DVN�
$UUD\)RUPDW5HI>����@2U� 9HUWH[�$UUD\� �[&&$�� ,QWHJHU�/RJLF�0DVN�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� �� ✓  ✓  [� (QWU\�LQ�$UUD\7DJ7DEOH�WR�ORDG�

����� �� ✓  ✓  [� (QWU\�LQ�$UUD\7DJ7DEOH�WR�ORDG�

������� �� ✓  ✓  [� (QWU\�LQ�$UUD\7DJ7DEOH�WR�ORDG�

������� �� ✓  ✓  [� (QWU\�LQ�$UUD\7DJ7DEOH�WR�ORDG�

������� �� ✓  ✓  [� (QWU\�LQ�$UUD\7DJ7DEOH�WR�ORDG�

������� �� ✓  ✓  [� (QWU\�LQ�$UUD\7DJ7DEOH�WR�ORDG�

������� �� ✓  ✓  [� (QWU\�LQ�$UUD\7DJ7DEOH�WR�ORDG�

������� �� ✓  ✓  [� (QWU\�LQ�$UUD\7DJ7DEOH�WR�ORDG�

 
1RWHV�� �
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ArrayFormatValid[0..1] 
ArrayFormatValid[0..1]And 
ArrayFormatValid[0..1]Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\)RUPDW9DOLG� 9HUWH[�$UUD\� �[&%��� ,QWHJHU�
$UUD\)RUPDW9DOLG$QG� 9HUWH[�$UUD\� �[&&��� ,QWHJHU�/RJLF�0DVN�
$UUD\)RUPDW9DOLG2U� 9HUWH[�$UUD\� �[&&��� ,QWHJHU�/RJLF�0DVN�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 9DOLG� ✓  ✓  [� 0DVN�RI����ELW�ZRUGV�YDOLG�IRU�HDFK�YHUWH[�

 
1RWHV�� �

ArrayIndex[0…15] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\,QGH[>�@� 9HUWH[�$UUD\� �['���� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ,QGH[� ✓  ✓  [� ,QGH[�WR�XVH�WR�UHIHUHQFH�GDWD�DUUD\�

������� 6KLIW� ✓  ✓  ;� 3ULYDWH�GDWD�ILHOG�

 
1RWHV�� �

ArrayIndexAddress[0…15] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\,QGH[$GGUHVV>�����@� 9HUWH[�$UUD\� �['���� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ $GGUHVV� ✓  ✓  [� %\WH�DGGUHVV�RI�EDVH�RI�EXIIHU�

 
1RWHV�� �
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ArrayIndexMultiple 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\,QGH[0XOWLSOH� 9HUWH[�$UUD\� �[&(��� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ &RXQW�� ✕  ✓  [� 1XPEHU�RI�LQGLFHV�WR�UHDG�IURP�DUUD\��

 
1RWHV�� �

ArrayIndexOffset 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\,QGH[2IIVHW� 9HUWH[�$UUD\� �[&(��� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 2IIVHW�� ✓  ✓  [� )LUVW�LQGH[�WR�XVH�ZLWK�$UUD\,QGH[0XOWLSOH�

 
1RWHV�� �

 

ArrayIndexSingle 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\,QGH[6LQJOH� 9HUWH[�$UUD\� �[&(��� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 2IIVHW�� ✓  ✓  [� 2IIVHW�LQWR�DUUD\�RI�LQGH[�SRLQWLQJ�WR�GDWD�

 
1RWHV�� �
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ArrayIndexSize 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\,QGH[6L]H� 9HUWH[�$UUD\� �['���� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 6L]H� ✓  ✓  ;� 9DOLG�HQWULHV����������

������ 5HVHUYHG� ✓  ✕  ;� �

������� 6WULGH�� ✓  ✓  ;� 9DOLG�HQWULHV����������

������� 5HVHUYHG� ✓  ✕  �� �

 
1RWHV�� �

�

ArrayMode 
ArrayModeAnd 
ArrayModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\0RGH� &RPPDQG� �[%�� %LWILHOG�
$UUD\0RGH$QG� &RPPDQG� �[%�� %LWILHOG�/RJLF�0DVN�
$UUD\0RGH2U� &RPPDQG� �[&�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� ,QGH[&DFKH�
(QDEOH�

✓  ✓  [� �� �&DFKH�2II� � �� �&DFKH�2Q�

�� 5HVHUYHG� ✕  ✕  [� 5HVHUYHG�IRU�PXOWLSOH�LQGH[�DUUD\�VXSSRUW��PXVW�EH�
FOHDUHG�QRUPDOO\�

�� 0XOWL'DWD8QLWV� ✓  ✓  [� �� �RII�
�� �PRUH�WKDQ�RQH�GDWD�XQLW�LQ�XVH�

�� '�'3URYRNLQJ
9HUWH[�

✓  ✓  [� �� �2SHQ*/�UXOHV� � �� �'�'�UXOHV�

������ 5HVHUYHG� ✓  ✕  �� �

 
1RWHV�� %LW���PD\�FDXVH�D�ORFNXS�LI�6HW���,W�VKRXOG�EH�5HVHW�WR����
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ArrayTagTable[0..15] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\7DJ7DEOH>�����@� 9HUWH[�$UUD\� �[&'��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 7DJ� ✓  ✓  [� 7DJV�WR�EH�DVVLJQHG�WR�GDWD�LQ�RUGHU�RI�RXWSXW�

������� 5HVHUYHG� ✓  ✕  �� �

 
1RWHV�� �

ArrayVertexLoadMask[0,1] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\9HUWH[/RDG0DVN>���@� 9HUWH[�$UUD\� �[&'&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 'DWD� ✓  ✓  [� ,QWHUQDO�VWVWH�RQO\�UHDG�IRU�FRQWH[W�VZLWFK�

������� 5HVHUYHG� ✓  ✕  �� �

 
1RWHV�� �

�

ArrayVertexStore[0..63] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\9HUWH[6WRUH>�����@� 9HUWH[�$UUD\� �[&)��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 'DWD� ✓  ✓  [� ,QWHUQDO�VWVWH�RQO\�UHDG�IRU�FRQWH[W�VZLWFK�

� 5HVHUYHG� ✓  ✕  �� �

 
1RWHV�� $UUD\9HUWH[6WRUH�DQG�,QGH[&DFKH6WDWH�KROG�LQWHUQDO�VWDWH�SDUPV��:KLFK�VKRXOG�QRW�EH�PRGLILHG�RU�

XVHG�H[FHSW�WR�VDYH�DQG�UHVWRUH�DV�SDUW�RI�D�FRQWH[W�VZLWFK��

�



Graphics Registers  GLINT R5 Reference Guide Volume III

  

  

5-22 Proprietary and Confidential �'labs�

ArrayVertexStoreValid 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$UUD\9HUWH[6WRUH9DOLG� 9HUWH[�$UUD\� �[&(��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 'DWD� ✓  ✕  [� ,QWHUQDO�VWVWH�RQO\�UHDG�IRU�FRQWH[W�VZLWFK�

������� 5HVHUYHG� ✓  ✕  �� �

 
1RWHV�� $UUD\9HUWH[6WRUH�DQG�,QGH[&DFKH6WDWH�KROG�LQWHUQDO�VWDWH�SDUPV��ZKLFK�VKRXOG�QRW�EH�PRGLILHG�RU�

XVHG�H[FHSW�WR�VDYH�DQG�UHVWRUH�DV�SDUW�RI�D�FRQWH[W�VZLWFK��

�
�

AStart 

1DPH� 7\SH� 2IIVHW� )RUPDW�
$VWDUW� &RORU� �[��&�� )L[HG�SRLQW�QXPEHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� ✔ ✔ [� �

 
1RWHV�� 8VHG�WR�VHW�WKH�LQLWLDO�$OSKD�YDOXH�RI�D�YHUWH[�ZKHQ�LQ�*RXUDXG�VKDGLQJ�PRGH��7KH�IRUPDW�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��

�
�

BackAlpha 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN$OSKD� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� $OSKD�YDOXH�RI�WKH�EDFN�PDWHULDO�LQ�IORDWLQJ�SRLQW�IRUPDW���1RUPDOO\�WKLV�LV�LQ�WKH�UDQJH������������,Q�

2SHQ*/�WKLV�LV�XVXDOO\�WKH�EDFN�PDWHULDO�GLIIXVH�DOSKD�����
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BackAmbientColorBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN$PELHQW&RORU%OXH� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� $PELHQW�EOXH�FRORU�LQ�IORDWLQJ�SRLQW�IRUPDW�IRU�WKH�EDFN�PDWHULDO��

BackAmbientColorGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN$PELHQW&RORU*UHHQ� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� $PELHQW�JUHHQ�FRORU�LQ�IORDWLQJ�SRLQW�IRUPDW�IRU�WKH�EDFN�PDWHULDO��

BackAmbientColorRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN$PELQHW&RORU5HG� 0DWHULDO�� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� $PELHQW�UHG�FRORU�LQ�IORDWLQJ�SRLQW�IRUPDW�IRU�WKH�EDFN�PDWHULDO��

BackDiffuseColorBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN'LIIXVH&RORU%OXH� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 'LIIXVH�EOXH�FRORU�IRU�EDFN�PDWHULDO�LQ�IORDWLQJ�SRLQW�IRUPDW�
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BackDiffuseColorGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN'LIIXVH&RORU*UHHQ� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 'LIIXVH�JUHHQ�FRORU�IRU�EDFN�PDWHULDO�LQ�IORDWLQJ�SRLQW�IRUPDW�

BackDiffuseColorRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN'LIIXVH&RORU5HG� 0DWHULDO�2SV� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� 'LIIXVH�UHG�FRORU�IRU�EDFN�PDWHULDO�LQ�IORDWLQJ�SRLQW�IRUPDW�

BackEmissiveColorBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN(PLVVLYH&RORU%OXH� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� (PLVVLYH�EOXH�FRORU�IRU�EDFN�PDWHULDO�LQ�IORDWLQJ�SRLQW�IRUPDW�

BackEmissiveColorGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN(PLVVLYH&RORU*UHHQ� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� (PLVVLYH�JUHHQ�FRORU�IRU�EDFN�PDWHULDO�LQ�IORDWLQJ�SRLQW�IRUPDW�
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BackEmissiveColorRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN(PLVVLYH&RORU5HG� 0DWHULDO� �[$���� )ORDW�
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� (PLVVLYH�UHG�FRORU�IRU�EDFN�PDWHULDO�LQ�IORDWLQJ�SRLQW�IRUPDW�

BackgroundColor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFNJURXQG&RORU� /RJLF�2SV� �[%�&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� %DFNJURXQG�
&RORU�

✓  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� :LWK�)RUHJURXQG&RORU��KROGV�WKH�IRUHJURXQG�DQG�EDFNJURXQG�FRORU�YDOXHV��$�EDFNJURXQG�SL[HO�LV�D�

SL[HO�ZKRVH�FRUUHVSRQGLQJ�ELW�LQ�WKH�FRORU�PDVN�LV�]HUR���7KH�FRORU�IRUPDW�LV�LQ�WKH�UDZ�IUDPHEXIIHU�
IRUPDW�DQG���RU����ELW�SL[HOV�DUH�DXWRPDWLFDOO\�UHSOLFDWHG�WR�ILOO�WKH����ELWV�RI�UHJLVWHU���

BackSpecularAlpha 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN6SHFXODU$OSKD� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 6SHFXODU�DOSKD�YDOXH�LQ�IORDWLQJ�SRLQW�IRUPDW�
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BackSpecularBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN6SHFXODU%OXH� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 6SHFXODU�EOXH�FRORU�LQ�IORDWLQJ�SRLQW�IRUPDW�

BackSpecularExponent  

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN6SHFXODU([SRQHQW� /LJKWLQJ� �[$���� )L[HG���
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� ([SRQHQW�� ✓  ✓  [� ����IL[HG�SRLQW�QXPEHU�

 
1RWHV�� 7KLV�LV�WKH�EDFN�PDWHULDO�VSHFXODU�H[SRQHQW�KHOG�LQ�XQVLJQHG�����IL[HG�SRLQW�IRUPDW���7KLV�LV�KHOG�LQ�WKH�

/LJKWLQJ�8QLW�HYHQ�WKRXJK�LW�LV�D�0DWHULDO�SURSHUW\��

BackSpecularGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN6SHFXODU*UHHQ� 0DWHULDO�� �[$���� )ORDW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� %DFNJURXQG�
&RORU�

✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� %URDGFDVW��6SHFXODU�JUHHQ�FRORU�LQ�IORDWLQJ�SRLQW�IRUPDW�
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BackSpecularRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DFN6SHFXODU5HG� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 6SHFXODU�UHG�FRORU�LQ�IORDWLQJ�SRLQW�IRUPDW�

BasePageOfWorkingSet 
1DPH� 7\SH� 2IIVHW� )RUPDW�
%DVH3DJH2I:RUNLQJ6HW� 7H[WXUH�5HDG� �[%�&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 3DJH�QXPEHU� ✓  ✓  [� ���ELW�LQWHJHU�YDOXH�IURP���WR�������

��«��� 8QXVHG� �� �� [� �

 
1RWHV�� +ROGV�WKH�SDJH�QXPEHU�RI�WKH�VWDUW�RI�WKH�UHJLRQ�RI�PHPRU\�WR�EH�XVHG�DV�WKH�ZRUNLQJ�VHW���7KLV�LV�

PHDVXUHG�LQ�XQLWV�RI��.�E\WHV�IURP����WKH�ILUVW�E\WH�DGGUHVV�ZLWK�UHVSHFW�WR�5�
V�YLHZ�RI�WKH�PHPRU\�
PDS����7KLV�DOORZV�WKH�3K\VLFDO�3DJH�$OORFDWLRQ�7DEOH�WR�EH�VPDOOHU�DV�LW�GRHVQ
W�KDYH�WR�LQFOXGH�ORZ�
PHPRU\�ORFDWLRQV�UHVHUYHG�IRU�=�EXIIHU��FRORU�EXIIHUV��HWF���7KH�OHJDO�UDQJH�RI�YDOXHV�LV��«���������
%HIRUH�DQ\�ORJLFDO�RU�YLUWXDO�WH[WXUH�PDQDJHPHQW�FDQ�EH�GRQH�WKHUH�DUH�D�QXPEHU�RI�DUHDV�ZKLFK�QHHG�
WR�EH�LQLWLDOLVHG��LQ�DGGLWLRQ�WR�WKH�XVXDO�PRGH��HWF��UHJLVWHU�LQLWLDOLVDWLRQ���
�� 6SDFH�IRU�WKH�/RJLFDO�7H[WXUH�3DJH�7DEOH�PXVW�EH�UHVHUYHG�LQ�WKH�ORFDO�EXIIHU�DQG�WKH�WDEOH�

LQLWLDOLVHG�WR�]HUR���7KH�/RJLFDO7H[WXUH3DJH$GGU�DQG�/RJLFDO7H[WXUH3DJH7DEOH/HQJWK�PXVW�EH�VHW�
XS��

�� 6SDFH�IRU�WKH�ZRUNLQJ�VHW�PXVW�EH�UHVHUYHG�LQ�WKH�ORFDO�EXIIHU�DQG�RU�IUDPHEXIIHU���7KLV�QHHG�
QRW�EH�SK\VLFDOO\�FRQVHFXWLYH�SDJHV����

�
�
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BasePageOfWorkingSetHost 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%DVH3DJH2I:RUNLQJ6HW�
+RVW�

7H[WXUH�5HDG� �[%�(�� ,QWHJHU�

� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 3DJH�QXPEHU� ✓  ✓  [� ���ELW�LQWHJHU�YDOXH��

 
1RWHV�� 7KLV����ELW�UHJLVWHU�KROGV�WKH�SDJH�QXPEHU�RI�WKH�VWDUW�RI�WKH�UHJLRQ�RI�KRVW�PHPRU\�WR�EH�XVHG�DV�WKH�

ZRUNLQJ�VHW��7KLV�LV�D����0%\WH�UHJLRQ�DQG�FDQ�EH�SRVLWLRQHG�DQ\ZKHUH�LQ�WKH��*%\WH�KRVW�DGGUHVV�
UDQJH���7KLV�LV�PHDVXUHG�LQ�XQLWV�RI��.�E\WHV�IURP����WKH�ILUVW�E\WH�DGGUHVV�LQ�WKH�SK\VLFDO�PHPRU\�
PDS���

�
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Begin 
1DPH� 7\SH� 2IIVHW� )RUPDW�
%HJLQ� 9HUWH[�0DFKLQH� �[����� %LWILHOG�
� &RPPDQG�� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� $UHD6WLSSOH�
(QDEOH�

✓  ✓  [� 2YHUULGGHQ�ZKHQ�LQFRPSDWLEOH�ZLWK�3ULPLWLYH7\SH��

�� /LQH6WLSSOH�
(QDEOH�

✓  ✓  [� 2YHUULGGHQ�ZKHQ�LQFRPSDWLEOH�ZLWK�3ULPLWLYH7\SH��

�� 5HVHW/LQH�
6WLSSOH�

✓  ✓  [� 5HVHW/LQH6WLSSOH�ELW�LV�DXWRPDWLFDOO\�JHQHUDWHG�VR�DQ\�
YDOXH�SURYLGHG�ZLWK�WKH�%HJLQ�LV�LJQRUHG�

�� )DVW)LOO�(QDEOH� ✓  ✓  [� ,JQRUHG��IRUFHG�WR�UHVHW�

����� 8QXVHG� ✓  ✓  [� ��

����� 3ULPLWLYH�7\SH� ✓  ✓  [� 2YHUULGGHQ�LI�LQFRPSDWLEOH�ZLWK�7\SH�DQG�3RO\PRGH�
VHWWLQJV��

�� $QWLDOLDV�
(QDEOH�

✓  ✓  [� 4XDOLILHV�WKH�$QWLDOLDV(QDEOH�ELW�IRU�HDFK�'HOWD�8QLW�
SULPLWLYH���,I�ERWK�DUH�VHW�WKH�SULPLWLYH�LV�$QWLDOLDVHG��

�� $QWLDOLDVLQJ�
4XDOLW\�

✓  ✓  [� ,JQRUHG���KHOG�LQ�WKH�LQGLYLGXDO�SULPLWLYH�PRGH�
UHJLVWHUV��H�J��/LQH0RGH��

��� 8VH3RLQW�7DEOH� ✓  ✓  [� ,JQRUHG��JHQHUDWHG�ORFDOO\�ZKHQ�DQWLDOLDVLQJ�SRLQWUV��

��� 6\QF2Q%LW�
0DVN�

✓  ✕  [� ,JQRUHG��IRUFHG�WR�UHVHW�

��� 6\QF2Q�+RVW�
'DWD�

✓  ✓  [� ,JQRUHG��IRUFHG�WR�UHVHW�

��� 7H[WXUH�(QDEOH� ✓  ✓  [� 7KH�7H[WXUH(QDEOH�ELW�GLVDEOHV�WKH�FDOFXODWLRQ�RI�6��7�
DQG�4�IURP�WKH�FXUUHQW�WH[WXUH�FRRUGLQDWHV�DQG�WKH�
VSHFXODU�DQG�WH[WXUH�GLIIXVH�OLJKWLQJ�SDUDPHWHUV���,W�
GRHV�QRW�GLVDEOH�WKH�WH[WXUH�WUDQVIRUPDWLRQ�RU�WH[WXUH�
JHQHUDWLRQ�RSHUDWLRQV�LQ�WKH�*HRPHWU\�DQG�/LJKWLQJ�
XQLWV�WR�FRQIRUP�ZLWK�KRZ�2SHQ*/�UHVSRQGV����

��� )RJ(QDEOH� ✓  ✓  [� 3DVVHG�WKURXJK��DOVR�HQDEOHV�IRJ�FDOFXODWLRQV�LQ�WKH�
*HRPHWU\�DQG�/LJKWLQJ�XQLWV��

��� &RYHUDJH�
(QDEOH�

✓  ✓  [� ,JQRUHG�RQ�LQSXW��VHW�RQ�RXWSXW�LI�SULPLWLYH�LV�
DQWLDOLDVHG��

��� 6XE3L[HO�
&RUUHFWLRQ�
(QDEOH�

✓  ✓  [� 3DVVHG�WKURXJK��EXW�DOVR�GLUHFWV�'HOWD�XQLW�WR�PRGLI\�
UDVWHUL]HU�VHWXS�DFFRUGLQJO\��

��� 5HVHUYHG�� ✓  ✓  [� �

��� 6SDQ�2SHUDWLRQ� ✓  ✓  [� 3DVVHG�WKURXJK��QR�HIIHFW��

�������� 8QXVHG� ✓  ✓  [� �

������� 7\SH� ✓  ✓  [� �� �QXOO� � �� �SRLQWV�
�� �OLQHV� � �� �OLQH�ORRS�
�� �OLQH�VWULS� �� �WULDQJOHV�
�� �WULDQJOH�VWULS� �� �WULDQJOH�IDQ�
�� �TXDGV�� �� �TXDG�VWULS�
��� �SRO\JRQV�
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1RWHV�� 7KH�PDLQ�PHWKRG�LQ�2SHQ*/�IRU�LVVXLQJ�SULPLWLYHV�LV�WKH�%HJLQ�(QG�SDUDGLJP�DQG�WKH�KDUGZDUH�
VXSSRUWV�WKLV�H[DFWO\�ZLWK�QR�DGGLWLRQDO�FRQWURO�E\�WKH�KRVW���7KH�XVXDO�2SHQ*/�FRPPDQGV�FDQ�EH�
LQVHUWHG�EHWZHHQ�WKH�%HJLQ�DQG�(QG�WDJV�DQG�WKDW�LV�DOO�WKHUH�LV�WR�LW���7KHUH�LV�QR�QHHG�WR�PDQDJH�WKH�
YHUWH[�VWRUH�DV�WKHUH�ZDV�IRU�*/,17�'HOWD��
�
7KH�%HJLQ�WDJ�VSHFLILHV�WKH�SULPLWLYH�W\SH�LQ�WKH�XSSHU���ELWV�RI�WKH�GDWD�ILHOG���7KH�ORZHU�ELWV�KROG�WKH�
VDPH�ILHOGV�XVH�E\�WKH�'UDZ�RU�5HQGHU�FRPPDQGV�LQ�*/,17�'HOWD�DQG�*/,17�UHVSHFWLYHO\�DQG�
DOORZ�ILQH�FRQWURO�RI�WKH�WH[WXUH�PDSSLQJ��IRJ��HWF���

Note: RasterPos should not be sent within a Begin/End sequence (also specified by Ope
7KH�LQLWLDO�YDOXHV�IRU�YHUWH[&RXQW��YHUWH[��UHVHW/LQH6WLSSOH��REMHFW,'�DQG�WKH�YDULRXV�HGJH�IODJV�LV�SDVVHG�LQ�DV�
SDUW�RI�WKH�%HJLQ�UHJLVWHU��LQ�HDUOLHU�FKLSVHWV�WKH\�ZHUH�VLPSO\�UHVHW�LI�QHFHVVDU\����7KH�9HUWH[�$UUD\�
XQLW�VQRRSV�WKH�%HJLQ�FRPPDQG�EHIRUH�UDVWHUL]DWLRQ�VWDUWV�WR�GHWHUPLQH�WKH�W\SH�RI�SULPLWLYH�EHLQJ�
GUDZQ��

�

BitMaskPattern 
1DPH� 7\SH� 2IIVHW� )RUPDW�
%LW0DVN3DWWHUQ� 5DVWHUL]HU �[���� ,QWHJHU 
� &RPPDQG�DQG�&RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ %LWPDVN�� ✕  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 9DOXH�XVHG�WR�FRQWURO�WKH�ELW�PDVN�VWLSSOH�RSHUDWLRQ��LI�HQDEOHG����)UDJPHQWV�DUH�DFFHSWHG�RU�UHMHFWHG�

EDVHG�RQ�WKH�FXUUHQW�%LW0DVN�WHVW�PRGHV�GHILQHG�E\�WKH�5DVWHUL]HU0RGH�UHJLVWHU���1RWH��WKH�
6\QF2Q%LWPDVN�ELW�LQ�WKH�5HQGHU�FRPPDQG�PXVW�DOVR�EH�HQDEOHG��

7KH�ELW�PDVN�LV�ZULWWHQ�LQ�WKH�%LW0DVN3DWWHUQ�UHJLVWHU�DQG�FDQ�EH�PRGLILHG�LQ�D�QXPEHU�RI�ZD\V�
EHIRUH�EHLQJ�XVHG���7KHVH�PRGLILFDWLRQV�DUH�DSSOLHG�LQ�WKH�RUGHU�EHORZ�DQG�DUH�HQDEOHG�XVLQJ�WKH�
FRUUHVSRQGLQJ�ELW�LQ�WKH�5DVWHUL]HU0RGH�UHJLVWHU���

$V�HDFK�SL[HO�LQ�WKH�SULPLWLYH�LV�JHQHUDWHG�RQH�ELW�RI�WKH�ELW�PDVN�LV�FRQVXPHG���,QWHUQDOO\�WKH�ELWV�DUH�
DOZD\V�FRQVXPHG�IURP�WKH�OHDVW�VLJQLILFDQW�HQG�WRZDUGV�WKH�PRVW�VLJQLILFDQW�HQG��KRZHYHU�WKH�
0LUURU%LW0DVN�ELW�HIIHFWLYHO\�UHYHUVHV�WKLV�RUGHU��

�



GLINT R5 Reference Guide Volume III  Graphics Registers 

�'labs Proprietary and Confidential �5-31

BitMaskPattern Application Bits in the RasterizerMode Register 
0RGH� 5DVWHU�

L]HU�
0RGH��
%LW�QR��

'HVFULSWLRQ��6HH�5DVWHUL]HU0RGH�UHJLVWHU�IRU�GHWDLOV��

%\WH6ZDS%LW0DVN� Ç]nÊ %\WH�VZDSV�WKH�ELW�PDVN�SDWWHUQ�DV�GLUHFWHG�E\�WKH�%LW0DVN%\WH6ZDS0RGH���7KLV�
DOORZV�WKH�ELWPDVNV�XVHG�LQWHUQDOO\�IRU��:LQGRZV�RU�:LQGRZV17�WR�EH�XVHG�
GLUHFWO\�

0LUURU%LW0DVN� �� 7KH�ELW�PDVN�SDWWHUQ�LV�PLUURUHG�VR�ELW���EHFRPH�ELW�����ELW���EHFRPHV�ELW�����
HWF���%LW���LV�WKH�OHDVW�VLJQLILFDQW�ELW���7KLV�IHDWXUH�DOORZV�WKH�OHIW�PRVW�SL[HO�LQ�D�
ZLQGRZ�WR�EH�DVVLJQHG�WR�WKH�PRVW�RU�OHDVW�VLJQLILFDQW�ELW�LQ�WKH�ELW�PDVN�
SDWWHUQ��

,QYHUW%LW0DVN� �� 7KH�ELW�PDVN�SDWWHUQ�LV�LQYHUWHG�EHIRUH�LW�LV�XVHG�VR�WKDW�IUDJPHQWV�DVVRFLDWHG�
ZLWK�
�
�ELWV�DUH�QRZ�ZULWWHQ�LQVWHDG�RI�IUDJPHQWV�DVVRFLDWHG�ZLWK�
�
�ELWV���7KH�
LQYHUVLRQ�LV�XVHIXO�ZKHQ�WZR�SDVVHV�DUH�QHHGHG�WR�GUDZ�WKH�SULPLWLYH��IRU�
H[DPSOH�WR�GUDZ�WKH�IRUHJURXQG�SL[HOV�XVLQJ�D�GLIIHUHQW�ORJLFDO�RSHUDWLRQ�WR�
WKH�EDFNJURXQG�SL[HOV�IRU�D�FKDUDFWHU��

%LW0DVN3DFNLQJ� �� 6HOHFWV�ZKHWKHU�WKH�ELW�PDVN�SDWWHUQ�LV�SDFNHG�VR�WKDW�DGMDFHQW�URZV�EXWW�
WRJHWKHU�WR�PLQLPLVH�WKH�QXPEHU�RI�ZRUGV�WR�WUDQVIHU�IRU�WKH�ZKROH�SDWWHUQ���
,I�QRW�WKHQ�D�QHZ�ELW�PDVN�SDWWHUQ�LV�UHTXLUHG�IRU�HYHU\�VFDQOLQH���)RU�VSDQ�ILOOV�
D�QHZ�ELW�PDVN�SDWWHUQ�PXVW�EH�SURYLGHG�DW�WKH�VWDUW�RI�HYHU\�VFDQOLQH���

%LW0DVN2IIVHW� ������� 'HWHUPLQHV�WKH�ILUVW�ELW�WR�XVH�LQ�WKH�ELW�PDVN�SDWWHUQ�IRU�WKH�ILUVW�ELW�PDVN�
SDWWHUQ�RQ�D�VFDQOLQH���6XEVHTXHQW�ELW�PDVNV�ZLOO�DOZD\V�VWDUW�DW�ELW���XQWLO�WKH�
QH[W�VFDQOLQH�LV�HQFRXQWHUHG��7KH�GHIDXOW�LV�]HUR�DQG�WKH�ELW�SRVLWLRQ�UHIHUV�WR�
WKH�SRVLWLRQ�DIWHU�DQ\�E\WH�VZDSSLQJ�RU�PLUURULQJ�KDV�EHHQ�GRQH���7KLV�DOORZV�
WKH�VRXUFH�DQG�GHVWLQDWLRQ�UHFWDQJOH�DOLJQPHQWV�WR�EH�GLIIHUHQW��

 

BNx 
Bny 
BNz 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%1[� &RPPDQG� �[&���� %LWILHOG�
%1\� &RPPDQG� �[&���� %LWILHOG�
%1]� &RPPDQG� �[&���� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�ZRUG� ✓  ✓  [� %1[�FRPSRQHQW�RI�XQSDFNHG�EOHQG�QRUPDO�

������� <��ZRUG� ✓  ✓  [� %1\�FRPSRQHQW�RI�XQSDFNHG�EOHQG�QRUPDO�

������� =�ZRUG� ✓  ✓  [� %1]�FRPSRQHQW�RI�XQSDFNHG�EOHQG�QRUPDO�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�EOHQG�QRUPDO�DV�UHFHLYHG�IURP�WKH�&RPPDQG�8QLW���,WV�WDJ�LV�FKDQJHG�WR�ZKDW�

WKH�UHPDLQLQJ�XQLWV�DUH�H[SHFWLQJ���7KH�QRUPDO�FRQWDLQV���GDWD�ZRUGV�IRU�WKH�[�\�]�FRPSRQHQWV��
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BorderColor0 
BorderColor1 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RUGHU&RORU�� 7H[WXUH� �[��$�� %LWILHOG�
%RUGHU&RORU�� 7H[WXUH� �[��)�� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 5� ✓  ✓  [� 5HG�

�«��� *� ✓  ✓  [� *UHHQ�

��«��� %� ✓  ✓  [� %OXH�

��«��� $� ✓  ✓  [� $OSKD�

 
1RWHV�� ,I�D�ERUGHU�KDV�QRW�EHHQ�SURYLGHG�LQ�WKH�WH[WXUH�PDS��EXW�D�ERUGHU�WH[HO�LV�QHHGHG��WKH\�DUH�WDNHQ�IURP�

WKH�%RUGHU&RORU�UHJLVWHUV���%RUGHU&RORU��KROGV�WKH�ERUGHU�FRORU�WR�EH�XVHG�IRU�7H[HOV�7�«7����,WV�
IRUPDW�LV�UHG�LQ�E\WH����JUHHQ�LQ�E\WH����EOXH�LQ�E\WH���DQG�DOSKD�LQ�E\WH�����%RUGHU&RORU��KROGV�WKH�
ERUGHU�FRORU�WR�EH�XVHG�IRU�7H[HOV�7�«7����,WV�IRUPDW�LV�LGHQWLFDO��

�

BoundingBoxMaxX 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RXQGLQJ%R[0D[;� 0DWUL[� �[&�(�� ,QW�
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 0D[;�� ✓  ✓  [� ;�YDOXH�IRU�%RXQGLQJ�%R[�WHVW�

 
1RWHV�� +ROGV�WKH�PD[�;�YDOXH�IRU�XVH�LQ�WKH�%RXQGLQJ%R[�WHVW��

BoundingBoxMaxY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RXQGLQJ%R[0D[<� 0DWUL[� �[&�)�� ,QW�
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 0D[<�� ✓  ✓  [� <�YDOXH�IRU�%RXQGLQJ�%R[�WHVW�

 
1RWHV�� +ROGV�WKH�PD[�<�YDOXH�IRU�XVH�LQ�WKH�%RXQGLQJ%R[�WHVW��

�
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BoundingBoxMaxZ 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RXQGLQJ%R[0D[=� 0DWUL[� �[��)�� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 0D[<�� ✓  ✓  [� =�YDOXH�IRU�%RXQGLQJ�%R[�WHVW�

 
1RWHV�� +ROGV�WKH�PD[�=�YDOXH�IRU�XVH�LQ�WKH�%RXQGLQJ%R[�WHVW��

�

BoundingBoxMinX 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RXQGLQJ%R[0LQ;� 0DWUL[� �[��)�� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 0LQ;�� ✓  ✓  [� ;�YDOXH�IRU�%RXQGLQJ�%R[�WHVW�

 
1RWHV�� +ROGV�WKH�PLQ�;�YDOXH�IRU�XVH�LQ�WKH�%RXQGLQJ%R[�WHVW��

BoundingBoxMinY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RXQGLQJ%R[0LQ<� 0DWUL[� �[��)�� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 0LQ<�� ✓  ✓  [� <�YDOXH�IRU�%RXQGLQJ�%R[�WHVW�

 
1RWHV�� +ROGV�WKH�PLQ�;�YDOXH�IRU�XVH�LQ�WKH�%RXQGLQJ%R[�WHVW��

�
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BoundingBoxMinZ 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RXQGLQJ%R[0LQ=� 0DWUL[� �[��)�� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 0LQ=�� ✓  ✓  [� =�YDOXH�IRU�%RXQGLQJ�%R[�WHVW�

 
1RWHV�� +ROGV�WKH�PLQ�=�YDOXH�IRU�XVH�LQ�WKH�%RXQGLQJ%R[�WHVW��

�

BoundingBoxTest 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RXQGLQJ%R[7HVW� 0DWUL[� �[&$��� ,QW�
� &RPPDQG�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ,Q�YLHZ�FRXQW� ✕  ✓  [� 'DWD�ILHOG�FRQWDLQV�WKH�QXPEHU�RI��LQ�YLHZ��ILHOGV��

 
1RWHV�� 7KH�%RXQGLQJ�%R[�WHVW�SURYLGHV�DQ�HDUO\�FOLS�WHVW�WR�GLVFDUG�JHRPHWU\�LQVWUXFWLRQV�LQ�D�'0$�

GLVSOD\�OLVW�ZKLFK�DUH�QRW�YLVLEOH�LQ�WKH�FXUUHQW�YLHZ��7KH�ERXQGLQJ�ER[�WHVW�LV�FDUULHG�RXW�E\�
ZULWLQJ�WKH�IROORZLQJ�FRPPDQGV�DQG�GDWD�LQWR�D�'0$�EXIIHU��
�� :ULWH�WKH�PLQLPXP�DQG�PD[LPXP�FRRUGLQDWHV�RI�WKH�ERXQGLQJ�ER[�LQWR�WKH�

%RXQGLQJ%R[0LQ>;��<��=@�DQG�%RXQGLQJ%R[0D[>;��<��=@�PHVVDJHV��
�� :ULWH�WKH�¶RXW�RI�YLHZ·�GLVSOD\�OLVW�DGGUHVV�DQG�FRXQW�DUH�ZULWWHQ�WR�'0$)DLO$GGU�DQG�

'0$)DLO&RXQW�UHVSHFWLYHO\��
�� 7KH�¶LQ�YLHZ·�GLVSOD\�OLVW�DGGUHVV�LV�ZULWWHQ�WR�'0$$GGU��
�� ,QLWLDWH�WKH�ERXQGLQJ�ER[�WHVW�ZLWK�WKH�%RXQGLQJ%R[7HVW�FRPPDQG��GDWD�ILHOG�KROGV�WKH�¶LQ�

YLHZ·�RU�SDVV�FRXQW���
�� 6RPH�WLPH�ODWHU�XVH�WKH�'0$&RQGLWLRQDO-XPS�FRPPDQG�WR�WHVW�WKH�UHVXOW�RI�WKH�ERXQGLQJ�

ER[�WHVW�LQLWLDWHG�HDUOLHU����

�

BoundingVertexX 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RXQGLQJ9HUWH[;� 0DWUL[� �[&���� ,QW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 9HUWH[;� ✓  ✓  [� 9HUWH[�;�YDOXH�

 
1RWHV�� +ROGV�WKH�;�YDOXH�IRU�XVH�LQ�GHILQLQJ�D�YHUWH[�IRU�WKH�%RXQGLQJ�9ROXPH�WHVW��

�
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BoundingVertexY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RXQGLQJ9HUWH[<� 0DWUL[� �[&�$�� ,QW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 9HUWH[<� ✓  ✓  [� 9HUWH[�<�YDOXH�

 
1RWHV�� +ROGV�WKH�<�YDOXH�IRU�XVH�LQ�GHILQLQJ�D�YHUWH[�IRU�WKH�%RXQGLQJ�9ROXPH�WHVW��

�

BoundingVertexZ 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RXQGLQJ9HUWH[=� 0DWUL[� �[&�$�� ,QW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 9HUWH[=� ✓  ✓  [� 9HUWH[�=�YDOXH�

 
1RWHV�� +ROGV�WKH�=�YDOXH�IRU�XVH�LQ�GHILQLQJ�D�YHUWH[�IRU�WKH�%RXQGLQJ�9ROXPH�WHVW��

�

BoundingVolumeTest 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%RXQGLQJ9ROXPH7HVW� 0DWUL[� �[&$��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ,Q�YLHZ�FRXQW� ✓  ✓  [� �

 
1RWHV�� %HIRUH�WKH�ERXQGLQJ�YROXPH�LV�GHILQHG�WKH�6WDUW%RXQGLQJ9ROXPH�FRPPDQG�LV�LVVXHG���7KH�

ERXQGLQJ�YROXPH��QRUPDOO\�D�FRQYH[�KXOO��LV�GHILQHG�D�YHUWH[�DW�D�WLPH�XVLQJ�WKH�%RXQGLQJ9HUWH[;��
%RXQGLQJ9HUWH[<�DQG�%RXQGLQJ9HUWH[=�UHJLVWHUV���7KH�%RXQGLQJ9HUWH[=�UHJLVWHU�PXVW�EH�
XSGDWHG�ODVW�DV�LW�WULJJHUV�WKH�ERXQGLQJ�YHUWH[�WR�EH�DGGHG�WR�WKH�YROXPH�XQGHU�WHVW��
7KH�ERXQGLQJ�YROXPH�LV�WHUPLQDWHG�XVLQJ�WKH�(QG%RXQGLQJ9ROXPH�FRPPDQG�DQG�WKLV�FDXVHV�WKH�
FRPPDQG�XQLW�WR�SURPSW�IRU�WKH�UHVXOWV�YLD�WKH�SULYDWH���FRPPDQG���7KH�ERXQGLQJ�YROXPH�WHVW�LV�
HQDEOHG�E\�%RXQGLQJ9ROXPH(QDEOH�ELW�LQ�WKH�0DWUL[0RGH�UHJLVWHU���,I�WKH�WHVW�LV�GLVDEOHG�WKHQ�LW�DOZD\V�
UHWXUQV�WKH�ERXQGLQJ�ER[�EHLQJ�¶LQ�YLHZ
����

�
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BStart 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%6WDUW� &RORU�� �[��%�� )L[HG�SRLQW�QXPEHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 8VHG�WR�VHW�WKH�LQLWLDO�%OXH�YDOXH�IRU�D�YHUWH[�ZKHQ�LQ�*RXUDXG�VKDGLQJ�PRGH���7KH�YDOXH�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��

BVw 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%9Z� 0DWUL[� �[&���� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ :YDOXH� ✓  ✓  [� :�FRPSRQHQW�RI�EOHQGHG�YHUWH[�

 
1RWHV�� 7KH�:�EOHQGHG�YHUWH[�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�%9[��

�

BVx2 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%9[�� &RPPDQG� �[&���� :LGH�7ULJJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�ZRUG� ✓  ✓  [� %RXQGLQJ�YHUWH[�;�FRRUGLQDWH�

������� <��ZRUG� ✓  ✓  [� %RXQGLQJ�YHUWH[�<�FRRUGLQDWH�

 
1RWHV�� 7KH�%9\��%9]�DQG�%9Z�UHJLVWHUV�KROG�WKH�IORDWLQJ�SRLQW�YDOXH�RI�WKH�\��]�DQG�Z�FRPSRQHQWV�RI�WKH�

ERXQGLQJ�YHUWH[�XVHG�WR�EXLOG�XS�WKH�ERXQGLQJ�YROXPH�IRU�GLVSOD\�OLVW�YLHZLQJ�IUXVWXP�FXOOLQJ���7KH�[�
FRPSRQHQW�LV�VXSSOLHG�LQ�RQH�RI�WKH�%9[���%9[��RU�%9[��UHJLVWHUV���7KH�QXPHULFDO�SRVWIL[�GHILQHV�
WKH�ZKLFK�RI�WKH�%Y\��%9]�DQG�%9Z�UHJLVWHUV�VKRXOG�EH�XVHG�RU�KDYH�WKHLU�GHIDXOW�YDOXHV�XVHG�LQVWHDG���
%9[��JHQHUDWHV�WKH��[��\������������YHUWH[��%9[��JHQHUDWHV�WKH��[��\��]�������YHUWH[�DQG�%9[��JHQHUDWHV�
WKH��]��\��]��Z��YHUWH[���7KH�%9["�UHJLVWHU�PXVW�EH�ORDGHG�ODVW��

�
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BVx3 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%9[�� &RPPDQG� �[&���� �
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�� ✓  ✓  [� %RXQGLQJ�YHUWH[�;�FRRUGLQDWH�

������� <��� ✓  ✓  [� %RXQGLQJ�YHUWH[�<�FRRUGLQDWH�

������� =�� ✓  ✓  [� %RXQGLQJ�YHUWH[�=�FRRUGLQDWH�

 
1RWHV�� 7KH�%9\��%9]�DQG�%9Z�UHJLVWHUV�KROG�WKH�IORDWLQJ�SRLQW�YDOXH�RI�WKH�\��]�DQG�Z�FRPSRQHQWV�RI�WKH�

ERXQGLQJ�YHUWH[�XVHG�WR�EXLOG�XS�WKH�ERXQGLQJ�YROXPH�IRU�GLVSOD\�OLVW�YLHZLQJ�IUXVWXP�FXOOLQJ���7KH�[�
FRPSRQHQW�LV�VXSSOLHG�LQ�RQH�RI�WKH�%9[���%9[��RU�%9[��UHJLVWHUV���7KH�QXPHULFDO�SRVWIL[�GHILQHV�
WKH�ZKLFK�RI�WKH�%Y\��%9]�DQG�%9Z�UHJLVWHUV�VKRXOG�EH�XVHG�RU�KDYH�WKHLU�GHIDXOW�YDOXHV�XVHG�LQVWHDG��
H�J��%9[��JHQHUDWHV�WKH��[��\��]�������YHUWH[�DQG�%9[��JHQHUDWHV�WKH��]��\��]��Z��YHUWH[���7KH�%9["�
UHJLVWHU�PXVW�EH�ORDGHG�ODVW��

BVx4 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%9[�� &RPPDQG� �[&���� �
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�� ✕  ✓  [� %RXQGLQJ�YHUWH[�;�FRRUGLQDWH�

������� <��� ✕  ✓  [� %RXQGLQJ�YHUWH[�<�FRRUGLQDWH�

������� =�� ✕  ✓  [� %RXQGLQJ�YHUWH[�=�FRRUGLQDWH�

�������� Z�� ✕  ✓  [� %RXQGLQJ�YHUWH[�:�FRRUGLQDWH�

 
1RWHV�� 7KH�%9\��%9]�DQG�%9Z�UHJLVWHUV�KROG�WKH�IORDWLQJ�SRLQW�YDOXH�RI�WKH�\��]�DQG�Z�FRPSRQHQWV�RI�WKH�

ERXQGLQJ�YHUWH[�XVHG�WR�EXLOG�XS�WKH�ERXQGLQJ�YROXPH�IRU�GLVSOD\�OLVW�YLHZLQJ�IUXVWXP�FXOOLQJ���7KH�[�
FRPSRQHQW�LV�VXSSOLHG�LQ�RQH�RI�WKH�%9[���%9[��RU�%9[��UHJLVWHUV���7KH�QXPHULFDO�SRVWIL[�GHILQHV�
WKH�ZKLFK�RI�WKH�%Y\��%9]�DQG�%9Z�UHJLVWHUV�VKRXOG�EH�XVHG�RU�KDYH�WKHLU�GHIDXOW�YDOXHV�XVHG�LQVWHDG��
H�J���%9[��JHQHUDWHV�WKH��[��\������������YHUWH[��%9[��JHQHUDWHV�WKH��]��\��]��Z��YHUWH[���7KH�%9["�
UHJLVWHU�PXVW�EH�ORDGHG�ODVW��
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BVy 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%9\� &RPPDQG� �[&���� )ORDW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ <YDOXH� ✓  ✓  [� =�FRPSRQHQW�RI�EOHQGHG�YHUWH[�

 
1RWHV�� 7KH�<�EOHQGHG�YHUWH[�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�%9[��

�

BVz 

1DPH� 7\SH� 2IIVHW� )RUPDW�
%9]� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ =YDOXH� ✓  ✓  [� =�FRPSRQHQW�RI�EOHQGHG�YHUWH[�

 
1RWHV�� 7KH�=�EOHQGHG�YHUWH[�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�%9[��

�
�

Ca 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&D� &RPPDQG� �[����� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ $OSKD� ✕  ✓  [� $OSKD�

 
1RWHV�� 7KH�DOSKD�FRORU�YHUWH[�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�&5��

�
�
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Cb 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&E� &RPPDQG� �[����� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ %OXH� ✕  ✓  [� %OXH�

 
1RWHV�� 7KH�%OXH�FRORU�YHUWH[�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�&5��

�

Cg 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&J� 3LSH0DQDJHU� �[����� �
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ *UHHQ� ✕  ✓  [� *UHHQ�

 
1RWHV�� 7KH�JUHHQ�FRORU�YHUWH[�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�&5��

�

ChromaFailColor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&KURPD)DLO&RORU� &RORU� �[$)��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 5� ✓  ✓  [� 5HG�

������ *� ✓  ✓  [� *UHHQ�

������� %� ✓  ✓  [� %OXH�

������� $� ✓  ✓  [� $OSKD�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�FKURPD�FRORU�WR�XVH�ZKHQ�WKH�FKURPD�WHVW�LV�HQDEOHG�DQG�WKH�FKURPD�RSHUDWLRQ�

LV�VXEVWLWXWH�IDLO�FRORU���,WV�IRUPDW�LV���ELW�$%*5�FRPSRQHQWV�SDFNHG�LQWR�D����ELW�ZRUG�ZLWK�5�LQ�WKH�
/6�E\WH��

�
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ChromaLower 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&KURPD/RZHU�� &RORU� �[�)��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 5� ✓  ✓  [� 5HG�

������ *� ✓  ✓  [� *UHHQ�

������� %� ✓  ✓  [� %OXH�

������� $� ✓  ✓  [� $OSKD�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�ORZHU�ERXQG�FRORU�IRU�WKH�FKURPD�WHVW���(DFK�FRORU�FRPSRQHQW�KDV�D�VHSHUDWH�

ERXQGDU\�KHOG�DV�DQ�XQVLJQHG���ELW�QXPEHU�ZLWK�5HG�LQ�WKH�ORZHU�E\WH��WKHQ�JUHHQ��WKHQ�EOXH�DQG�ILQDO\�
LQ�WKH�XSSHU�E\WH�DOSKD���7KH�WHVW�LV�LQFOXVLYH�VR�WKH�IUDJPHQW�LV�LQ�UDQJH�LI�DOO�LWV�FRPSRQHQWV�DUH�OHVV�
WKDQ�RU�HTXDO�WR�WKH�XSSHU�ERXQG�DQG�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�ORZHU�ERXQG���7KH�RSWLRQV�DUH�WR�
UHMHFW�WKH�IUDJPHQW�VR�QRWKLQJ�JHWV�GUDZQ�RU�WKH�FRORU�LV�UHSODFHG�E\�WKH�YDOXH�KHOG�LQ�WKH�
&KURPD3DVV&RORU�RU�&KURPD)DLO&RORU�UHJLVWHUV���1RWH�WKLV�LV�GLIIHUHQW�WR�*/,17�0;�

� �

ChromaPassColor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&KURPD3DVV&RORU� &RORU�� �[$)��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 5� ✓  ✓  [� 5HG�

������ *� ✓  ✓  [� *UHHQ�

������� %� ✓  ✓  [� %OXH�

������� $� ✓  ✓  [� $OSKD�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�FKURPD�FRORU�WR�XVH�ZKHQ�WKH�FKURPD�WHVW�LV�HQDEOHG�DQG�WKH�FKURPD�RSHUDWLRQ�

LV�VXEVWLWXWH�SDVV�FRORU���,WV�IRUPDW�LV���ELW�$%*5�FRPSRQHQWV�SDFNHG�LQWR�D����ELW�ZRUG�ZLWK�5�LQ�WKH�
/6�E\WH��
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ChromaTestMode 
ChromaTestModeAnd 
ChromaTestModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&KURPD7HVW0RGH� $OSKD�%OHQG� �[�)��� %LWILHOG�
&KURPD7HVW0RGH$QG� $OSKD�%OHQG� �[$&&�� %LWILHOG�/RJLF�0DVN�
&KURPD7HVW0RGH2U� $OSKD�%OHQG� �[$&&�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV�
�

1DPH� 5HDG�� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✓  ✓  [� :KHQ�VHW�HQDEOHV�FKURPD�WHVWLQJ�XQGHU�FRQWURO�RI�WKH�
UHPDLQLQJ�ELWV�LQ�WKLV�UHJLVWHU���:KHQ�FOHDU�QR�FKURPD�
WHVW�LV�GRQH��

�«�� 6RXUFH� ✓  ✓  [� 7KLV�ILHOG�VHOHFWV�ZKLFK�FRORU��DIWHU�DQ\�VXLWDEOH�
FRQYHUVLRQ��LV�WR�EH�XVHG�IRU�WKH�FKURPD�WHVW���7KH�
YDOXHV�DUH��
� �� �)%6RXUFH'DWD�
� �� �)%'DWD�
� �� �,QSXW�&RORU��IURP�IUDJPHQW��

�� �2XWSXW�&RORU��DIWHU�DQ\�DOSKD�
EOHQGLQJ��

�«�� 3DVV$FWLRQ� ✓  ✓  [� 7KLV�ILHOG�GHILQHV�ZKDW�DFWLRQ�LV�WR�EH�WDNHQ�LI�WKH�
FKURPD�WHVW�SDVVHV��DQG�LV�HQDEOHG����7KH�RSWLRQV�DUH��
� �� �3DVV�
� �� �5HMHFW�
� �� �6XEVWLWXWH�&KURPD3DVV&RORU�
� �� �6XEVWLWXWH�&KURPD)DLO&RORU�

�«�� )DLO$FWLRQ� ✓  ✓  [� 7KLV�ILHOG�GHILQHV�ZKDW�DFWLRQ�LV�WR�EH�WDNHQ�LI�WKH�
FKURPD�WHVW�IDLOV��DQG�LV�HQDEOHG����7KH�RSWLRQV�DUH��
� �� �3DVV�
� �� �5HMHFW�
� �� �6XEVWLWXWH�&KURPD3DVV&RORU�
� �� �6XEVWLWXWH�&KURPD)DLO&RORU�

�«��� 8QXVHG�� �� � [� �

 
1RWHV�� 8VHG�WR�WHVW�WKH�IUDJPHQW·V�FRORU�DJDLQVW�D�UDQJH�RI�FRORUV�DIWHU�DOSKDEOHQGLQJ���7KH�FKURPD�WHVW�LV�

HQDEOHG�E\�WKH�HQDEOH�ELW�����LQ�WKH�UHJLVWHU���1RWH��LQFRPSDWLEOH�ZLWK�0;�SURJUDPPLQJ��
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�

�����������������������������������������������������
��/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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ChromaUpper 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&KURPD8SSHU�� &RORU� �[�)��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 5� ✓  ✓  [� 5HG�

������ *� ✓  ✓  [� *UHHQ�

������� %� ✓  ✓  [� %OXH�

������� $� ✓  ✓  [� $OSKD�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�XSSHU�ERXQG�FRORU�IRU�WKH�FKURPD�WHVW���(DFK�FRORU�FRPSRHQW�KDV�D�VHSHUDWH�

ERXQGDU\�KHOG�DV�DQ�XQVLJQHG���ELW�QXPEHU�ZLWK�5HG�LQ�WKH�ORZHU�E\WH��WKHQ�JUHHHQ��WKHQ�EOXH�DQG�
ILQDO\�LQ�WKH�XSSHU�E\WH�DOSKD���7KH�WHVW�LV�LQFOXVLYH�VR�WKH�D�IUDJPHQW�LV�LQ�UDQJH�LI�DOO�LWV�FRPSRQHQWV�
DUH�OHVV�WKDQ�RU�HTXDO�WR�WKH�XSSHU�ERXQG�DQG�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�ORZHU�ERXQG��7KH�RSWLRQV�
DUH�WR�UHMHFW�WKH�IUDJPHQW�VR�QRWKLQJ�JHWV�GUDZQ�RU�WKH�FRORU�LV�UHSODFHG�E\�WKH�YDOXH�KHOG�LQ�WKH�
&KURPD3DVV&RORU�RU�&KURPD)DLO&RORU�UHJLVWHUV���1RWH�WKLV�LV�GLIIHUHQW�WR�*/,17�0;�

�
�

Color 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RORU� &RORU� �[��)�� %LWILHOG�
� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV�
�

1DPH� 5HDG�� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 5HG� ✕  ✔ [� �

������� *UHHQ� ✕  ✔ [� �

�������� %OXH� ✕  ✔ [� �

��«��� $OSKD� ✕  ✔ [� �

 
1RWHV�� 7KH�&RORU�UHJLVWHU�LV�VXSSRUWHG�SULPDULO\�IRU�EDFNZDUGV�FRPSDWLELOLW\���,W�PD\�EH�XVHG�WR�SURYLGH�LQSXW�

WR�WKH�5DVWHUL]HU�GXULQJ�LPDJH�GRZQORDG�EXW�FDQQRW�EH�ZULWWHQ�WR�DV�DQ�DOWHUQDWLYH�WR�&RQVWDQW&RORU�
IRU�UHQGHULQJ�IODW�VKDGHG�GHSWK�EXIIHUHG�SULPLWLYHV����

Note: The Color register cannot be saved dring context switch.   
 The Color DDA must be disabled when using the Color register. 
)RU�&,�PRGH�FRORULQJ�WKH�&,�LV�SODFHG�LQ�ELWV���������,I�OHVV�WKDQ���ELWV�LW�VKRXOG�EH�VKLIWHG�WR�WKH�06%�
HQG�DQG�WKH�/6%V�VHW�WR����

�����������������������������������������������������
��/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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ColorDDAMode 
ColorDDAModeAnd 
ColorDDAModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RORU''$0RGH� &RORU� �[��(�� %LWILHOG�
&RORU''$0RGH$QG� &RORU� �[$%(�� %LWILHOG�/RJLF�0DVN�
&RORU''$0RGH2U� &RORU� �[$%(�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV�
�

1DPH� 5HDG�� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�FXUUHQW�FRORU�WR�EH�
JHQHUDWHG��

�� 6KDGLQJ� ✔ ✔ [� 6HOHFWV�WKH�VKDGLQJ�PRGH���7KH�WZR�RSWLRQV�DUH��
�� �)ODW�²�WKH�FRORU�LV�WDNHQ�IURP�WKH�&RQVWDQW�&RORU�
UHJLVWHU��
�� �*RXUDXG�²�WKH�FRORU�LV�WDNHQ�IURP�WKH�''$V��

�«��� 8QXVHG�� �� �� [� �

 
1RWHV�� 7KH�&RORU''$0RGH�UHJLVWHU�FRQWUROV�WKH�RSHUDWLRQ�RI�WKH�&RORU�''$�XQLW�XVLQJ�WKH�(QDEOH�DQG�

6KDGLQJ�ELWV���7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�
25·G�ZLWK�WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

ColorMaterialMode 
ColorMaterialModeAnd 
ColorMaterialModeOr 

�
1DPH� 7\SH� 2IIVHW� )RUPDW�
&RORU0DWHULDO0RGH� 0DWHULDO� �[����� %LWILHOG�
&RORU0DWHULDO0RGH$QG� 0DWHULDO� �[$$&�� %LWILHOG�
&RORU0DWHULDO0RGH2U� 0DWHULDO� �[$$&�� %LWILHOG�
� &RQWURO�UHJLVWHUV� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG�� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� &RORXU0DWHULDO
(QDEOH�

✔ ✔ [� :KHQ�VHW�FDXVHV�D�FRORXU�UHJLVWHU�WR�XSGDWH�WKH�
PDWHULDO�SDUDPHWHU�V��IRU�WKH�JLYHQ�IDFH�V���

���� )DFH� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKLFK�IDFH�V��DQ\�PDWHULDO�FKDQJHV�
VKRXOG�EH�PDGH�WR�E\�WKH�&RORXU�UHJLVWHU���7KH�YDOXHV�
DUH��
�� IURQW�PDWHULDO�
�� EDFN�PDWHULDO�
�� IURQW�DQG�EDFN�PDWHULDO�

�����������������������������������������������������
��/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
��/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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����� 3DUDPHWHU� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKLFK�PDWHULDO�SDUDPHWHU�V��VKRXOG�
XSGDWHG�E\�D�&RORXU�5HJLVWHU���7KH�YDOXHV�DUH��
�� (PLVVLYH�
�� $PELHQW�
�� 'LIIXVH�
�� 6SHFXODU�
�� $PELHQW�DQG�GLIIXVH�

���� )URQW(PLVVLYH6
RXUFH�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�IURQW�HPLVVLYH�PDWHULDO�
FRPHV�IURP���7KH�RSWLRQV�DUH��
�� )URQW�PDWHULDO�HPLVVLYH�
�� &XUUHQW�FRORXU�
�� &XUUHQW�GLIIXVH�
�� &XUUHQW�VSHFXODU�

�«�� )URQW$PELHQW6
RXUFH�

✔ ✔ [� $V�DERYH��EXW�RSWLRQ���LV�)URQW�DPELHQW�PDWHULDO��

��«��� )URQW'LIIXVH6R
XUFH�

✔ ✔ [� $V�DERYH��EXW�RSWLRQ���LV�)URQW�GLIIXVH�PDWHULDO��

��«��� )URQW6SHFXODU6
RXUFH�

✔ ✔ [� $V�DERYH��EXW�RSWLRQ���LV�)URQW�VSHFXODU�PDWHULDO��

��«��� )URQW$OSKD6RX
UFH�

✔ ✔ [� $V�DERYH��EXW�RSWLRQ���LV�)URQW�$OSKD�PDWHULDO��

��«��� %DFN(PLVVLYH�
6RXUFH�

✔ ✔ [� $V�DERYH��EXW�RSWLRQ���LV�%DFN�(PLVVLYH�PDWHULDO�

��«��� %DFN$PELHQW�
6RXUFH�

✔ ✔ [� $V�DERYH��EXW�RSWLRQ���LV�%DFN�$PELHQW�PDWHULDO�

��«��� %DFN'LIIXVH6R
XUFH�

✔ ✔ [� $V�DERYH��EXW�RSWLRQ���LV�%DFN�GLIIXVH�PDWHULDO��

��«��� %DFN6SHFXODU6R
XUFH�

✔ ✔ [� $V�DERYH��EXW�RSWLRQ���LV�%DFN�VSHFXODU�PDWHULDO��

��«��� %DFN$OSKD6RXU
FH�

✔ ✔ [� $V�DERYH��EXW�RSWLRQ���LV�%DFN�DOSKD�PDWHULDO��

��«��� )URQW6SHFXODU$
OSKD6RXUFH�

✔ ✔ [� $V�DERYH��EXW�RSWLRQ���LV�)URQW�VSHFXODU�DOSKD�
PDWHULDO��

��«��� %DFN6SHFXODU$O
SKD6RXUFH�

✔ ✔ [� $V�DERYH��EXW�RSWLRQ���LV�%DFN�VSHFXODU�DOSKD�
PDWHULDO��

 
1RWHV�� 0DWHULDO�SDUDPHWHUV�FDQ�EH�HGLWHG�GLUHFWO\�RU�E\�XVLQJ�WKH�&RORXU�UHJLVWHUV����QRW�WR�EH�FRQIXVHG�ZLWK�

WKH�&RORXU�UHJLVWHU�LQ�*/,17����7KH�&RORXU0DWHULDO0RGH�VSHFLILHV�ZKLFK�SDUDPHWHUV�VKRXOG�EH�
XSGDWHG�E\�D�&RORXU�UHJLVWHU���7ZR�VHWV�RI�PDWHULDO�SDUDPHWHUV�DUH�KHOG���RQH�VHW�IRU�IURQW�IDFHV�DQG�
RQH�VHW�IRU�EDFN�IDFHV��

�

�����������������������������������������������������
��7KH�XVHU�DFWXDOO\�XVHV�WKH�&�UHJLVWHUV�RU�D�SDFNHG�FRORXU�UHJLVWHU�DQG�WKH�9HUWH[�0DFKLQDU\�8QLW�LVVXHV�WKH�&RORXU�UHJLVWHU��
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CommandDMAControl 
CommandDMAControlAnd 
CommandDMAControlOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RPPDQG'0$&RQWURO� &RPPDQG� �[&$��� %LWILHOG�
&RPPDQG'0$&RQWURO$QG� &RPPDQG� �[&$��� %LWILHOG�
&RPPDQG'0$&RQWURO2U� &RPPDQG� �[&$��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 3URWRFRO� ✓  ✓  [� �� �3&,� � �� �$*3�

�� $OLJQPHQW� ✓  ✓  [� �� �2II�
�� �$OLJQ�WR����E\WH�ERXQGDU\�ZKHUH�SRVVLEOH�

����� %\WH6ZDS� ✓  ✓  [� �� �$%&'��QR�VZDS�� �� �%$'&�
�� �&'$%� � �� �'&%$�

����� %XUVW6L]H� ✓  ✓  [� /RJ��RI�VL]H�RI�'0$�EXUVW�LQ�'ZRUGV��

������ 5HVHUYHG� ✓  ✕  �� �

 
1RWHV�� 1R�UHDGEDFN�IURP�$QG�2U�ORJLFDO�YDULDQWV��

CommandFilter 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RPPDQG)LOWHU� &RPPDQG� �[&(��� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 'DWD� ✓  ✓  [� %LW�ILHOG�RI�FKLSV�WR�KDYH�FRPPDQG�VWUHDPV�LJQRUHG�

������ 5HVHUYHG� �� �� [� �

 
1RWHV�� �
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CommandID 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RPPDQG,'� 9HUWH[�$UUD\� �[$���� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD�� �� �� [� 8VHU�GHILQHG�ILHOG�

 
1RWHV�� 7KH�&RPPDQG,'�FDQ�EH�XVHG�WR�PDUN�D�SRLQW�LQ�WKH�FRPPDQG�VWUHDP��LW�LV�D�SURJUDPPDEOH�UHJLVWHU�

WKDW�FDQ�EH�UHDG�DW�DQ\�WLPH�ZLWKRXW�V\QFLQJ�WKH�FKLS��,W�LV�W\SLFDOO\�XVHG�WR�UHSRUW�ZKLFK�EXIIHUV�KDYH�
EHHQ�FRPSOHWHG�DQG�FDQ�EH�UHXVHG���,W�WDNHV�HIIHFW�DIWHU�DOO�'0$�FRPPDQGV�LVVXHG�EHIRUH�LW�KDYH�
FRPSOHWHG����

CommandInterrupt 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RPPDQG,QWHUUXSW� 5HFWDQJOH�'0$� �[$���� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 2XWSXW�'0$� ✕  ✓  [� �� �WULJJHU�RQ�FRPSOHWLRQ�RI�RXWSXW�'0$�

�«��� 5HVHUYHG� �� �� [� �

 
1RWHV�� &RPPDQG,QWHUUXSW�JHQHUDWHV�DQ�LQWHUUXSW���,I�ELW���LV�6HW�� ���WKH�LQWHUUXSW�LV�KHOG�XQWLO�DOO�SUHYLRXVO\�

VWDUWHG�UHFWDQJOH�'0$V�KDYH�FRPSOHWHG���&RPPDQG�SURFHVVLQJ�LV�DOVR�VXVSHQGHG�ZKLOH�ZDLWLQJ��

�
�
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Config2D 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RQILJ�'�� *OREDO� �[%���� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 2SDTXH�6SDQ� ✓  ✓  [� ,Q�5DVWHUL]HU0RGH��6FLVVRU�0RGH��/RJLFDO2S0RGH��
)%:ULWH0RGH��7H[WXUH5HDG0RGH��

�� 5HVHUYHG�� ✕  ✕  [� 5HVHUYHG�

�� 8VHU6FLVVRU(QD
EOH�

✓  ✓  [� 6FLVVRU0RGH�

�� )%'HVW5HDG(Q
DEOH�

✓  ✓  [� ,Q�)%'HVW5HDG0RGH�ELW��� ��5HDG(QDEOH��

�� $OSKD%OHQG(QD
EOH�

✓  ✓  [� ,Q�$OSKD%OHQG&RORU0RGH�DQG�$OSKD%OHQG$OSKD0RGH��
� ELW��� �$OSKD%OHQG(QDEOH��(QDEOH��

�� 'LWKHU(QDEOH� ✓  ✓  [� ,Q�'LWKHU0RGH��
� ELW��� �'LWKHU(QDEOH��(QDEOH��

�� )RUJURXQG/RJL
FDO2S(QDEOH�

✓  ✓  [� ,Q�/RJLFDO2S0RGH��
� ELW��� �)RUJURXQG/RJLFDO2S(QDEOH�
�(QDEOH�� �

�«��� )RUJURXQG/RJL
FDO2S�

✓  ✓  [� ,Q�/RJLFDO2S0RGH��
� %LWV������ �)RUJURXQG/RJLFDO2S��/RJLF2S��

��� %DFNJURXQG/RJ
LFDO2S(QDEOH�

✓  ✓  [� ,Q�/RJLFDO2S0RGH��
� %LW���� �%DFNJURXQG/RJLFDO2S(QDEOH�
� �%DFNJURXQG�(Q���

��«��� %DFNJURXQG/RJ
LFDO2S�

✓  ✓  [� ,Q�/RJLFDO2S0RGH��
� %LWV������� �%DFNJURXQG/RJLFDO2S�

��� 8VH&RQVWDQW6R
XUFH�

✓  ✓  [� ,Q�/RJLFDO2S0RGH��
� ELW���� �8VH&RQVWDQW6RXUFH�

��� )%:ULWH(QDEOH� ✓  ✓  [� ,Q�)%:ULWH0RGH��
� ELW���� �)%:ULWH(QDEOH��:ULWH(QDEOH��

��� %ORFNLQJ� ✓  ✓  [� ,Q�)%6RXUFH5HDG0RGH�
� ELW���� �%ORFNLQJ�

��� ([WHUQDO6RXUFH
'DWD�

✓  ✓  [� ,Q�)%6RXUFH5HDG0RGH�
� ELW���� �([WHUQDO6RXUFH'DWD�

��� /870RGH�
(QDEOH�

✓  ✓  [� ,Q�/870RGH��
� ELW���� �(QDEOH�

�

1RWHV�� 7KLV�UHJLVWHU�XSGDWHV�WKH�PRGH�UHJLVWHUV�LQ�PXOWLSOH�XQLWV�DV�VKRZQ���7KH�QDPH�LQ�EUDFNHWV�LV�WKH�ILHOG�
QDPH�LQ�WKH�FRUUHVSRQGLQJ�PRGH�UHJLVWHU��LI�GLIIHUHQW�WR�WKH�ILHOG�QDPH�IRU�WKH�&RQILJ�'�FRPPDQG���
$OVR�QRWH�WKDW�ELW���DIIHFWV�VHYHUDO�PRGH�UHJLVWHUV��
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Constant Color 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RQVWDQW&RORU� 'HOWD� �[��(�� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 5HG�� ✔ ✔ [� �

�«��� *UHHQ�� ✔ ✔ [� �

��«��� %OXH�� ✔ ✔ [� �

��«��� $OSKD�� ✔ ✔ [� �

�

1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�FRQVWDQW�FRORU�LQ�SDFNHG�IRUPDW�DQG�SURYLGHV�WKH�FRQVWDQW�FRORU�ZKHQ�WKH�
''$V�DUH�QRW�LQ�XVH���7KLV�UHJLVWHU�KDV�EHHQ�ODUJHO\�VXSHUFHGHG�E\�WKH�&RQVWDQW&RORU''$�UHJLVWHU����

ConstantColorDDA 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RQVWDQW&RORU''$� &RORU� �[$)%�� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 5� ✓  ✓  [� 5HG�

������ *� ✓  ✓  [� *UHHQ�

������� %� ✓  ✓  [� %OXH�

������� $� ✓  ✓  [� $OSKD�

�

1RWHV�� 7KH�&RQVWDQW&RORU''$�UHJLVWHU��DV�ZHOO�DV�ORDGLQJ�XS�WKH�FRQVWDQW�FRORU�UHJLVWHU��DOVR�ORDGV�WKH�
''$�VWDUW�UHJLVWHU�IURP�WKH�FRUUHVSRQGLQJ�FRORU�E\WH�DQG�VHWV�WKH�G[�DQG�G\'RP�JUDGLHQWV�WR�]HUR���
7KLV�DOORZV�D�FRQVWDQW�FRORU�WR�EH�VHW�XS�LUUHVSHFWLYH�RI�WKH�VKDGLQJ�PRGH���

� �

ContextData 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RQWH[W'DWD� *OREDO� �[�''�� 9DULDEOH�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV� � 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RQWH[W'DWD� ✓  ✕  [� 8QGHILQHG��UHWXUQHG�E\�&RQWH[W'XPS�FRPPDQG� ��
�QXPEHU�RI�GDWD�ZRUGV������

�

1RWHV�� )ROORZLQJ�D�&RQWH[W'XPS��WKH�GDWD�ZULWWHQ�RXW�WDNHV�WKLV�WDJ���&RQWH[W�GDWD�FDQ�EH�UHVWRUHG�WKH�VDPH�
ZD\��L�H��XVLQJ�&RQWH[W5HVWRUH�ZLWK�WKH�VDPH�FRQWH[W�PDVN�ZLOO�UHDG�GDWD�IURP�WKH�&RQWH[W'DWD�
UHJLVWHU���7KH�DFWXDO�GDWD�IRUPDW�LV�ODUJHO\�XQGRFXPHQWHG�DQG�VKRXOG�QRW�EH�HGLWHG��

� �
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ContextDump 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RQWH[W'XPS� *OREDO� �[�'&�� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ� 'DWD�
:RUGV�

�� *HQHUDO&RQWURO� ✕  ✔ [� 9HUWH[�OLVW�DQG�'HOWD�VHWXS�PRGH�UHJLVWHUV� ����

�� *HRPHWU\� ✕  ✔ [� 'HOWD�XQLW�VWDWH� ����

�� 0DWULFHV� ✕  ✔ [� � ����

�� 0DWHULDO� ✕  ✔ [� � ���

�� /LJKWV�B�� ✕  ✔ [� � ����

�� /LJKWV�B��� ✕  ✔ [� � ����

�� 5DVWHU3RV� ✕  ✔ [� � ���

�� &XUUHQW6WDWH� ✕  ✔ [� � ���

�� 7ZR'� ✕  ✔ [� 6WDWH�XVHG�IRU��'�RSHUDWLRQV�DQG��'�
VHWXS�

��

�� '0$� ✕  ✔ [� 6WDWH�XVHG�IRU�WDJ�GULYHQ�'0$V�
�,I�XVLQJ�&RPPDQG�'0$��

���

��� 6HOHFW� ✕  ✔ [� � ���

��� 5DVWHUL]HU6WDWH� ✕  ✔ [� *HQHUDO�VHWXS�RI�WKH�UDVWHUL]DWLRQ�XQLWV� ����

��� ''$� ✕  ✔ [� ''$�9DOXHV� ���

��� 2ZQHUVKLS� ✕  ✔ [� 6WULSH�RZQHUVKLS�VWDWH� ��

��� )RJ7DEOH� ✕  ✔ [� &RQWHQWV�RI�WKH�)RJ�7DEOH� ���

��� /87� ✕  ✔ [� &RQWHQWV�RI�WKH�/87� ����

��� 7H[WXUH0DQDJH
PHQW�

✕  ✔ [� 6WDWH�XVHG�IRU�ORJLFDO�WH[WXULQJ��YLUWXDO�
WH[WXULQJ��

��

��� 0XOWL�WH[WXUH� ✕  ✔ [� � ��

��� 3LSH&RQWURO� ✕  ✔ [� � ����

��� 0DWUL[6WDFN� ✕  ✔ [� � ��

��� 9HUWH[�$UUD\� ✕  ✔ [� � ����

��«��� 5HVHUYHG� ✕  ✔ [� � ��

�
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1RWHV�� 7KLV�FRPPDQG�IRUFHV�5��WR�GXPS�WKH�VHOHFWHG�FRQWH[W���&RQWH[W�VZLWFKLQJ�FDQ�EH�GRQH�RQ�DQ\�
FRPPDQG�ERXQGDU\�EXW�QRW�GXULQJ�LQWHUQDO�SURFHVVLQJ�RU�WH[WXUH�LPDJH�GRZQORDGV���7KH�FRQWH[W�LV�
GXPSHG�IURP�HDFK�XQLW�E\�WKH�&RQWH[W'XPS�FRPPDQG�DQG�UHVWRUHG�E\�WKH�&RQWH[W5HVWRUH�
FRPPDQG��7KH�GDWD�VHQW�ZLWK�WKLV�FRPPDQG��WKH�FRQWH[W�PDVN��GLFWDWHV�ZKDW�VXEVHW�RI�WKH�IXOO�
FRQWH[W�LV�WR�EH�GXPSHG��

• 7KH�FRQWH[W�IRU�HDFK�XQLW�LV�GHILQHG�E\�WKH�&RQWH[W0DVN�VHQW�LQ�WKH�GDWD�ZRUG�RI�WKH�
&RQWH[W'XPS�DQG�&RQWH[W5HVWRUH�FRPPDQGV���

• ,W�DSSHDUV�LQ�WKH�+RVW�2XWSXW�),)2�WDJJHG�DV�&RQWH[W'DWD�ZKHUH�WKH�KRVW�RI�WKH�RXWSXW�'0$�
FRQWUROOHU�FDQ�UHDG�LW����

• 7KH�DPRXQW�RI�GDWD�VHQW�GHSHQGV�RQ�WKH�FRQWH[W�PDVN�VHQW�ZLWK�WKH�FRPPDQG�����

• 7KH�ODVW�WDJ�DQG�GDWD�VHQW�WR�WKH�),)2�LV�WKH�&RQWH[W'XPS�WDJ�DQG�PDVN��EXW�WKLV�LV�QRW�
LQFOXGHG�LQ�WKH�ZRUG�FRXQWV�DERYH�

• )RU�SDLUHG�FRQWH[W�GXPS�DQG�UHVWRUH�RSHUDWLRQV�WKH�VDPH�PDVN�LV�UHTXLUHG��

• 7KH�FRQWH[W�GDWD�LV�UHDG�IURP�WKH�+RVW�2XW�),)2�DQG�VWRUHG�LQ�PHPRU\�LQ�D�FRQWH[W�EXIIHU�
�H[FOXGLQJ�DQ\�WDJV����

• )RU�IXUWKHU�LQIRUPDWLRQ�VHH�WKH�&RQWH[W5HVWRUH��(QGRI)HHGEDFN��)LOWHU0RGH�DQG�
&RQWH[W'DWD�UHJLVWHUV�

• ,I�D�FRQWH[W�GXPS�LV�GRQH�ZLWK�RQO\�WKH�&XUUHQW6WDWH�ELW�RU�WKH�5DVWHU3RV�ELW�VHW��WKHQ�WKH�FRQWH[W�
EXIIHU�SURYLGHV�WKH�IROORZLQJ�LQIRUPDWLRQ�ZKLFK�FDQ�EH�TXHULHG�E\��H�J���2SHQ*/�

�
&XUUHQW6WDWH �� � 5DVWHU3RV ��

2IIVHW� 'DWD� � 2IIVHW� 'DWD�

�� (GJH�)ODJ� � �� :LQGRZ�&RRUGLQDWH�;�

�� 1RUPDO�;�FRPSRQHQW� � �� :LQGRZ�&RRUGLQDWH�<�

�� 1RUPDO�<�FRPSRQHQW� � �� :LQGRZ�&RRUGLQDWH�=�

�� 1RUPDO�=�FRPSRQHQW� � �� (\H�&RRUGLQDWH��=�

�� 7H[WXUH�6�FRPSRQHQW� � �� &OLS�FRRUGLQDWH��:�

�� 7H[WXUH�7�FRPSRQHQW� � �� 7H[WXUH�6�

�� 7H[WXUH�5�FRPSRQHQW� � �� 7H[WXUH�7�

�� 7H[WXUH�4�FRPSRQHQW� � �� 7H[WXUH5�

�� &XUUHQW�5HG� � �� 7H[WXUH�4�

�� &XUUHQW�*UHHQ� � �� )RJ�

��� &XUUHQW�%OXH� � ��� ,Q9LHZ��� QR��� \HV��

��� &XUUHQW�$OSKD� � ��� ;,QFUHPHQW��XVHU�UHJ��

� ��� <,QFUHPHQW��XVHU�UHJ��

� ��� ;2IIVHW��XVHU�UHJ��

� ��� <2IIVHW��XVHU�UHJ��

� ��� &RORU�5HG�FRPSRQHQW�

� ��� &RORU�*UHHQ�FRPSRQHQW�

� ��� &RORU�%OXH�FRPSRQHQW�

�

� ��� &RORU�$OSKD�FRPSRQHQW�

� �
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ContextRestore 

1DPH� 7\SH� 2IIVHW� )RUPDW�
&RQWH[W5HVWRUH� *OREDO� �[�'&�� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ� 'DWD�
:RUGV�

�� *HQHUDO&RQWURO� ✕  ✔ [� 9HUWH[�OLVW�DQG�'HOWD�VHWXS�PRGH�UHJLVWHUV� ����

�� *HRPHWU\� ✕  ✔ [� 'HOWD�XQLW�VWDWH� ����

�� 0DWULFHV� ✕  ✔ [� � ����

�� 0DWHULDO� ✕  ✔ [� � ���

�� /LJKWV�B�� ✕  ✔ [� � ����

�� /LJKWV�B��� ✕  ✔ [� � ����

�� 5DVWHU3RV� ✕  ✔ [� � ���

�� &XUUHQW6WDWH� ✕  ✔ [� � ���

�� 7ZR'� ✕  ✔ [� 6WDWH�XVHG�IRU��'�RSHUDWLRQV�DQG��'�
VHWXS�

��

�� '0$� ✕  ✔ [� 6WDWH�XVHG�IRU�WDJ�GULYHQ�'0$V�
�,I�XVLQJ�&RPPDQG�'0$��

���

��� 6HOHFW� ✕  ✔ [� � ���

��� 5DVWHUL]HU6WDWH� ✕  ✔ [� *HQHUDO�VHWXS�RI�WKH�UDVWHUL]DWLRQ�XQLWV� ����

��� ''$� ✕  ✔ [� ''$�9DOXHV� ���

��� 2ZQHUVKLS� ✕  ✔ [� 6WULSH�RZQHUVKLS�VWDWH� ��

��� )RJ7DEOH� ✕  ✔ [� &RQWHQWV�RI�WKH�)RJ�7DEOH� ���

��� /87� ✕  ✔ [� &RQWHQWV�RI�WKH�/87� ����

��� 7H[WXUH0DQDJH
PHQW�

✕  ✔ [� 6WDWH�XVHG�IRU�ORJLFDO�WH[WXULQJ��YLUWXDO�
WH[WXULQJ��

��

��� 0XOWL�WH[WXUH� ✕  ✔ [� � ��

��� 3LSH&RQWURO� ✕  ✔ [� � ����

��� 0DWUL[6WDFN� ✕  ✔ [� � ��

��� 9HUWH[�$UUD\� ✕  ✔ [� � ����

��«��� 5HVHUYHG� ✕  ✔ [� � ��

�

1RWHV�� • 7KH�FRQWH[W�IRU�HDFK�XQLW�LV�GHILQHG�E\�WKH�&RQWH[W0DVN�VHQW�LQ�WKH�GDWD�ZRUG�RI�WKH�
&RQWH[W'XPS�DQG�&RQWH[W5HVWRUH�FRPPDQGV���7KH�YDULRXV�ILHOGV�LQ�WKH�PDVN�DQG�WKHLU�HIIHFW�
RQ�XQLWV�LV�DV�VKRZQ��

• )RU�IXUWKHU�LQIRUPDWLRQ�VHH�WKH�&RQWH[W'XPS��(QGRI)HHGEDFN��)LOWHU0RGH�DQG�
&RQWH[W'DWD�UHJLVWHUV�

� �
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Continue 
1DPH� 7\SH� 2IIVHW� )RUPDW�
&RQWLQXH� 5DVWHUL]HU� �[����� ,QWHJHU�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 6FDQOLQHV� ✓  ✓  [� ���ELW�XQVLJQHG�LQWHJHU�

��«��� 5HVHUYHG� �� �� [� 5HVHUYHG�IRU�IXWXUH�XVH��PDVN�WR���

 
1RWHV�� &RQWLQXHV�UDVWHULVDWLRQ�WR�FRQWLQXH�DIWHU�QHZ�GHOWD�YDOXH�V��KDYH�EHHQ�ORDGHG��EXW�GRHVQ
W�FDXVH�HLWKHU�

RI�WKH�WUDSH]RLG
V�HGJH�''$V�WR�EH�UHORDGHG���7KH�GDWD�ILHOG�KROGV�WKH�QXPEHU�RI�VFDQOLQHV��RU�VXE�
VFDQOLQHV��WR�ILOO�DV�D����ELW�XQVLJQHG�LQWHJHU���1RWH��WKLV�FRXQW�GRHV�QRW�JHW�ORDGHG�LQWR�WKH�&RXQW�
UHJLVWHU����

ContinueNewDom 
1DPH� 7\SH� 2IIVHW� )RUPDW�
&RQWLQXH1HZ'RP� 5DVWHUL]HU� �[����� ,QWHJHU�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 6FDQOLQHV� ✓  ✓  [� ���ELW�XQVLJQHG�LQWHJHU�

��«��� 5HVHUYHG� �� �� [� 5HVHUYHG�IRU�IXWXUH�XVH��PDVN�WR���

 
1RWHV�� 7KLV�FRPPDQG�FDXVHV�UDVWHUL]DWLRQ�WR�FRQWLQXH�ZLWK�D�QHZ�GRPLQDQW�HGJH��7KH�GRPLQDQW�HGJH�''$�

LQ�WKH�UDVWHUL]HU�LV�UHORDGHG�ZLWK�WKH�QHZ�SDUDPHWHUV��7KH�VXERUGLQDWH�HGJH�LV�FDUULHG�RQ�IURP�WKH�
SUHYLRXV�WUDSH]RLG��7KLV�DOORZV�DQ\�FRQYH[��'�SRO\JRQ�WR�EH�EURNHQ�GRZQ�LQWR�D�FROOHFWLRQ�RI�
WUDSH]RLGV�DQG�FRQWLQXLW\�PDLQWDLQHG�DFURVV�ERXQGDULHV��
6LQFH�WKLV�FRPPDQG�RQO\�DIIHFWV�WKH�UDVWHUL]HU�''$��DQG�QRW�DQ\�RI�WKH�RWKHU�XQLWV���LW�LV�QRW�VXLWDEOH�
IRU��'�RSHUDWLRQV��
7KH�GDWD�ILHOG�KROGV�WKH�QXPEHU�RI�VFDQOLQHV��RU�VXE�VFDQOLQHV��WR�ILOO���1RWH�WKLV�FRXQW�GRHV�QRW�JHW�

ORDGHG�LQWR�WKH���Ö�Í�UHJLVWHU��
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ContinueNewLine 
1DPH� 7\SH� 2IIVHW� )RUPDW�
&RQWLQXH1HZ/LQH� 5DVWHUL]HU� �[����� ,QWHJHU�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 6FDQOLQHV� ✓  ✓  [� ���ELW�XQVLJQHG�LQWHJHU�

��«��� 5HVHUYHG� �� �� [� 5HVHUYHG�IRU�IXWXUH�XVH��PDVN�WR���

 
1RWHV�� $OORZV�WKH�UDWHUL]DWLRQ�WR�FRQWLQXH�IRU�WKH�QH[W�VHJPHQW�LQ�D�SRO\OLQH���7KH�;<�SRVLWLRQ�LV�FDUULHG�RQ�

IURP�WKH�SUHYLRXV�OLQH��KRZHYHU�WKH�IUDFWLRQ�ELWV�LQ�WKH�''$V�FDQ�EH�NHSW��VHW�WR�]HUR�RU�KDOI�XQGHU�
FRQWURO�RI�WKH�5DVWHUL]HU0RGH����
�
7KH�GDWD�ILHOG�KROGV�WKH�QXPEHU�RI�VFDQOLQHV��RU�VXE�VFDQOLQHV��WR�ILOO�DV�D����ELW�XQVLJQHG�LQWHJHU���
1RWH�WKLV�FRXQW�GRHV�QRW�JHW�ORDGHG�LQWR�WKH�&RXQW�UHJLVWHU��
�
7KH�XVH�RI�&RQWLQXH1HZ/LQH�LV�QRW�UHFRPPHQGHG�IRU�2SHQ*/�EHFDXVH�WKH�''$�XQLWV�ZLOO�VWDUW�ZLWK�D�
VOLJKW�HUURU�DV�FRPSDUHG�ZLWK�WKH�YDOXH�WKH\�ZRXOG�KDYH�EHHQ�ORDGHG�ZLWK�IRU�WKH�VHFRQG�DQG�
VXEVHTXHQW�VHJPHQWV��

ContinueNewSub 
1DPH� 7\SH� 2IIVHW� )RUPDW�
&RQWLQXH1HZ6XE� 5DVWHUL]HU� �[����� ,QWHJHU�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 6FDQOLQHV� ✓  ✓  [� ���ELW�XQVLJQHG�LQWHJHU�

��«��� 5HVHUYHG� �� �� [� 5HVHUYHG�IRU�IXWXUH�XVH��PDVN�WR���

 
1RWHV�� 7KLV�FRPPDQG�FDXVHV�UDVWHUL]DWLRQ�WR�FRQWLQXH�ZLWK�D�QHZ�VXERUGLQDWH�HGJH��7KH�VXERUGLQDWH�HGJH�

''$�LQ�WKH�UDVWHUL]HU�LV�UHORDGHG�ZLWK�WKH�QHZ�SDUDPHWHUV��7KH�GRPLQDQW�HGJH�LV�FDUULHG�RQ�IURP�WKH�
SUHYLRXV�WUDSH]RLG��7KLV�LV�YHU\�XVHIXO�ZKHQ�VFDQ�FRQYHUWLQJ�WULDQJOHV�ZLWK�D�´NQHHµ��
�L�H��WZR�VXERUGLQDWH�HGJHV���7KH�GDWD�ILHOG�KROGV�WKH�QXPEHU�RI�VFDQOLQHV��RU�VXE�VFDQOLQHV��WR�ILOO���
1RWH�WKLV�FRXQW�GRHV�QRW�JHW�ORDGHG�LQWR�WKH�&RXQW�UHJLVWHU��
�
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Count 
1DPH� 7\SH� 2IIVHW� )RUPDW�
&RXQW� 5DVWHUL]HU� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� YDULDEOH� ✓  ✓  [� ���ELW�XQVLJQHG�LQWHJHU�

��«��� 5HVHUYHG� 0� 0� [� 5HVHUYHG�IRU�IXWXUH�XVH��PDVN�WR���

 
1RWHV�� 0RGH�VHW�LQ�5HQGHU�FRPPDQG���

• 1XPEHU�RI�SL[HOV�LQ�D�OLQH���

• 1XPEHU�RI�VFDQOLQHV�LQ�D�WUDSH]RLG��

• 1XPEHU�RI�VXE�VFDQOLQHV�LQ�DQ�DQWLDOLDVHG�WUDSH]RLG��

• 'LDPHWHU�RI�D�SRLQW�LQ�VXE�VFDQOLQHV���8QVLJQHG����ELWV��

Cr3 
1DPH� 7\SH� 2IIVHW� )RUPDW�
&U�� &RPPDQG� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HG� ✕  ✓  [� �

 
1RWHV�� 3URYLGHV�WKH�UHG�YHUWH[�FRORU�FRPSRQHQW�DQG�WULJJHUV�SDFNLQJ�RI�D���ZRUG�U�J�E�ZLGH�ZLWK�WKLV�WDJ���6HH�

DOVR�&E��&J�

Cr4 
1DPH� 7\SH� 2IIVHW� )RUPDW�
&U�� &RPPDQG� �[����� �
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HG� ✕  ✓  [� �

 
1RWHV�� 3URYLGHV�WKH�UHG�YHUWH[�FRORU�FRPSRQHQW�DQG�WULJJHUV�SDFNLQJ�RI�D���ZRUG�U�J�E�D�ZLGH�ZLWK�WKLV�WDJ���

6HH�DOVR�&E��&J��&D���
7KH�QRPLQDO�UDQJH�IRU�FRORU�FRPSRQHQWV�LV�����WR������EXW�WKLV�LV�QRW�VWULFWO\�HQIRUFHG���7KH�&5��RU�
&5��UHJLVWHU�PXVW�EH�ZULWWHQ�ODVW�DV�LW�ZULWHV�WKH�ZLGH�ZLWK�YDOXHV�GHILQHG�WR�WKDW�SRLQW�LQWR�WKH�
SLSHOLQH���&RPSRQHQWV�VKRXOG�EH�ZULWWHQ�WRJHWKHU��QRW�LQWHUOHDYHG�ZLWK�ZULWHV�WR�RWKHU�UHJLVWHUV���7KH�
FRORU�PD\�EH�XVHG�DV�WKH�YHUWH[�FRORU�LI�OLJKWLQJ�LV�GLVDEOHG��RU�WR�FKDQJH�D�PDWHULDO�SURSHUW\�LI�
&RORU0DWHULDO�LV�GLVDEOHG���6HH�&RORU0DWHULDO0RGH��/LJKWLQJ0RGH��0DWHULDO0RGH��
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DAdx 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'$G[� &RORU� �[��'�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 8VHG�WR�VHW�WKH�;�JUDGLHQW�IRU�WKH�$OSKD�YDOXH�IRU�WKH�LQWHULRU�RI�D�WUDSH]RLG�ZKHQ�LQ�*RXUDXG�VKDGLQJ�

PRGH���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW������IL[HG�SRLQW�QXPEHUV���:LWK�G%G[��G*G[�DQG�G5G[��
KROGV�WKH�;�JUDGLHQW�YDOXHV�IRU�WKH�5HG��*UHHQ��%OXH�DQG�$OSKD�&RORU�FRPSRQHQWV���6HH�DOVR�G)G[�IRU�
)RJ�UHQGHULQJ�FRHIILFLHQW��

DAdyDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'$G\'RP� &RORU�''$� �[��'�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

�

1RWHV�� 7KLV�UHJLVWHU�LV�XVHG�WR�VHW�WKH�<�GHULYDWLYH�GRPLQDQW�IRU�WKH�$OSKD�YDOXH�DORQJ�D�OLQH��RU�IRU�WKH�
GRPLQDQW�HGJH�RI�D�WUDSH]RLG��ZKHQ�LQ�*RXUDXG�VKDGLQJ�PRGH��7KH�YDOXH�LV�LQ����ELW��
V�FRPSOHPHQW�
�����IL[HG�SRLQW�IRUPDW��

DataSync 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'DWD6\QF� 5HFWVQJOH'0$� �[&(&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ &RXQW� ✓  ✓  [� &RXQW�RI����ELW�ZRUGV�WR�WUDQVIHU�

�

1RWHV�� �
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DataSyncTarget 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'DWD6\QF7DUJHW� 5HFWVQJOH'0$� �[&(&�� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 7DJ� ✓  ✓  [� 7DJ�WR�XVH�ZLWK�6\QF�'DWD�

������� 5HVHUYHG� ✕  ✕  �� �

�

1RWHV�� �

DBdx 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'%G[� &RORU� �[��%�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

�

1RWHV�� 8VHG�WR�VHW�WKH�;�JUDGLHQW�IRU�WKH�5HG�YDOXH�IRU�WKH�LQWHULRU�RI�D�WUDSH]RLG�ZKHQ�LQ�*RXUDXG�VKDGLQJ�
PRGH���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW������IL[HG�SRLQW�QXPEHUV����

DBdyDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G%G\'RP� &RORU� �[��&�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �

� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

�

1RWHV�� 7KLV�UHJLVWHU�LV�XVHG�WR�VHW�WKH�GRPLQDQW�<�JUDGLHQW�IRU�WKH�%OXH�YDOXH�DORQJ�D�OLQH��RU�IRU�WKH�GRPLQDQW�
HGJH�RI�D�WUDSH]RLG��ZKHQ�LQ�*RXUDXG�VKDGLQJ�PRGH��7KH�YDOXH�LV�LQ����ELW��
V�FRPSOHPHQW������IL[HG�
SRLQW�IRUPDW��
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DeltaMode 
DeltaModeAnd 
DeltaModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'HOWD0RGH� 'HOWD� �[����� %LWILHOG�
'HOWD0RGH$QG� 'HOWD� �[$$'�� %LWILHOG�/RJLF�0DVN�
'HOWD0RGH2U� 'HOWD� �[$$'�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

����� 7DUJHW&KLS� ✓  ✓  [� 7KH�ELWILHOG�LV�UHWDLQHG�IRU�EDFNZDUGV�FRPSDWLELOLW\�
EXW�LQ�5��WKH�YDOXH�PXVW�EH�LQLWLDOL]HG�WR����

����� 'HSWK)RUPDW� ✓  ✓  [� 7KLV�ILHOG�GHILQHV�WKH�GHSWK�IRUPDW�DQG�KHQFH�WKH�ILQDO�
IRUPDW�RI�WKH�GHSWK�SDUDPHWHUV�WR�EH�ZULWWHQ�LQWR�5����
7KH�RSWLRQV�DUH��
�� ����ELWV� � �� ����ELWV�
�� ����ELWV� � �� ����ELWV�

�� )RJ(QDEOH� ✓  ✓  [� :KHQ�VHW�HQDEOHV�WKH�IRJ�FDOFXODWLRQV���7KLV�LV�
TXDOLILHG�E\�WKH�)RJ(QDEOH�ELW�LQ�WKH�'UDZ�FRPPDQG��

�� 7H[WXUH�(QDEOH� ✓  ✓  [� :KHQ�VHW�HQDEOHV�WKH�WH[WXUH�FDOFXODWLRQV���7KLV�LV�
TXDOLILHG�E\�WKH�7H[WXUH(QDEOH�ELW�LQ�WKH�'UDZ�
FRPPDQGV��

�� 6PRRWK�6KDG�
LQJ�(QDEOH�

✓  ✓  [� :KHQ�VHW�HQDEOHV�WKH�FRORU�FDOFXODWLRQV���2QO\�
HIIHFWLYH�ZKHQ�WKH�'UDZ�FRPPDQGV�DUH�XVHG��

�� 'HSWK�(QDEOH� ✓  ✓  [� :KHQ�VHW�HQDEOHV�WKH�GHSWK�FDOFXODWLRQV��

�� 6SHFXODU�
7H[WXUH�(QDEOH�

✓  ✓  [� :KHQ�VHW�HQDEOHV�WKH�VSHFXODU�WH[WXUH�FDOFXODWLRQV��

�� 'LIIXVH�7H[WXUH�
(QDEOH�

✓  ✓  [� :KHQ�VHW�HQDEOHV�WKH�GLIIXVH�WH[WXUH�FDOFXODWLRQV�

��� 6XE3L[HO�
&RUUHFWLRQ�
(QDEOH�

✓  ✓  [� :KHQ�VHW�SURYLGHV�WKH�VXESL[HO�FRUUHFWLRQ�LQ�<���7KLV�
LV�TXDOLILHG�E\�WKH�6XE3L[HO&RUUHFWLRQ(QDEOH�ELW�LQ�WKH�
'UDZ�FRPPDQG��

��� 'LDPRQG([LW� ✓  ✓  [� :KHQ�VHW�HQDEOHV�WKH�DSSOLFDWLRQ�RI�WKH�2SHQ*/�

'LDPRQG�H[LW
�UXOH�WR�PRGLI\�WKH�VWDUW�DQG�HQG�
FRRUGLQDWHV�RI�OLQHV��

��� 1R'UDZ� ✓  ✓  [� :KHQ�VHW�SUHYHQWV�DQ\�UHQGHULQJ�IURP�VWDUWLQJ�DIWHU�
WKH�VHW�XS�FDOFXODWLRQV�DUH�GRQH�DQG�SDUDPHWHUV�VHQW�
WR�5����7KLV�RQO\�DIIHFWV�WKH�'UDZ�FRPPDQGV��

��� &ODPS(QDEOH� ✓  ✓  [� :KHQ�VHW�FDXVHV�WKH�LQSXW�YDOXHV�WR�EH�FODPSHG�LQWR�D�
SDUDPHWHU�VSHFLILF�UDQJH���1RWH�WKDW�WKH�WH[WXUH�
SDUDPHWHUV�DUH�QRW�LQFOXGHG��

������� 7H[WXUH�
3DUDPHWHU�
0RGH�

✓  ✓  [� 7KHVH�ILHOG�FDXVHV�WKH�WH[WXUH�SDUDPHWHUV�WR�EH��
��� 8VHG�DV�JLYHQ�
��� &ODPSHG�WR�OLH�LQ�WKH�UDQJH������WR�����
��� 1RUPDOLVH�WR�OLH�LQ�WKH�UDQJH������WR�����

��� 5HVHUYHG�� �� �� [� 5HVHUYHG�

��� 5HVHUYHG� �� �� [� 5HVHUYHG�

��� 5HVHUYHG�� ✓  ✓  [� 5HVHUYHG��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��� %LDV�
&RRUGLQDWHV�

✓  ✓  [� :KHQ�VHW��DGGV�WKH�;ELDV�DQG�<ELDV�YDOXHV�WR�WKH�[�
DQG�\�FRRUGLQDWHV���$OORZV��H�J���UHPYDO�RI�DQ�2*/�
YLHZSRUW�ELDV�RU�FRQYHUVLRQ�RI�D�ZLQGRZV�UHODWLYH�WR�
VFUHHQ�UHODWLYH�FR�RUGLQDWH�V\VWHP������ �RII���� �RQ�

��� 5HVHUYHG� ✓  ✓  [� 5HVHUYHG�

��� 5HVHUYHG� ✓  ✓  [� 5HVHUYHG�

��� )ODW6KDGLQJ�
0HWKRG�

✓  ✓  [� 7KLV�ILHOG�LQVWUXFWV�WKH�'HOWD�XQLW�RQ�WKH�PHWKRG�WR�EH�
XVHG�LQ�WKH�FRORU''$�WR�GR�IODW�VKDGLQJ����
�� �8VH�&RQVWDQW&RORU�UHJLVWHU�YDOXH�
�� �8VH�''$�ZLWK�]HUR�JUDGLHQWV�
5DVWHUL]DWLRQ�SHUIRUPDQFH�LV�QRW�DIIHFWHG��EXW�
&RQVWDQW&RORU�LV�IDVWHU�WR�VHW�XS���
��

�������� 5HVHUYHG� �� �� [� 5HVHUYHG�

Ê
1RWHV�� • &RQVWDQWFRORU�)ODW�6KDGLQJ�LV�IDVWHU�WR�VHW�XS�WKDQ�''$�IODW�VKDGLQJ�EXW�WKHUH�LV�

RWKHUZDLVH�QR�SHUIRUPDQFH�GLIIHUHQFH���7KLV�ILHOG�ZRXOG�QRUPDOO\�EH�WKH�LQYHUVH�RI�WKH�
)ODW6KDGLQJ�ILHOG�LQ�*HRPHWU\0RGH��

• 7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�
25·G�ZLWK�WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

DeltaModeOverride0 
DeltaModeOverride1 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'HOWD0RGH2YHUULGH�� 'HOWD� �[&('�� ,QWHJHU�
'HOWD0RGH2YHUULGH�� 'HOWD� �[&((�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 8VHU�GHILQHG�
GDWD�

✓  ✓  [� �

 
1RWHV�� (QDEOHG�LQ�7H[WXUH)RUPDW&RQWURO��DOORZV�HOLPLQDWLRQ�RI�GXSOLFDWHG�WDVNV�ZKHQ�XVLQJ�HPXODWHG�GXDO�

WH[WXULQJ��
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DeltaSwitchMode 
DeltaSwitchModeAnd 
DeltaSwitchModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'HOWD6ZLWFK0RGH� 'HOWD� �[$)(�� %LWILHOG�
'HOWD6ZLWFK0RGH$QG� 'HOWD� �[$))�� %LWILHOG�/RJLF�0DVN�
'HOWD6ZLWFK0RGH2U� 'HOWD� �[$))�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� )RUFH1R'UDZ� ✓  ✓  [� :KHQ�VHW��PRGLILHV�'HOWD0RGH�PHVVDJHV�DV�WKH\�DUH�
IRUZDUGHG�WR�IRUFH�WKH�1R'UDZ�ELW�WR�EH�VHW�

�� 3PDVN)LOWHU� ✓  ✓  [� :KHQ�VHW��HQDEOHV�WDJ�ILOWHULQJ�EDVHG�RQ�WKH�SPDVN�
ILHOG�RI�LQFRPLQJ�WDJV�

�� 6WULSH6HOHFW� ✓  ✓  [� :KHQ�FOHDUHG��RQO\�WDJV�ZLWK�ELW���RI�3PDVN�VHW�DUH�
YDOLG���:KHQ�VHW��RQO\�WDJV�ZLWK�ELW���RI�3PDVN�VHW�DUH�
YDOLG���3PDVN)LOWHU�ELW�PXVW�DOVR�EH�VHW�WR�HQDEOH�WKLV�
EHKDYLRXU��

�� )LOWHU$OO� ✓  ✓  [� :KHQ�VHW��ILOWHUV�RXW�DOO�RXWJRLQJ�PHVVDJHV�H[FHSW�
6HW'HOWD3RUW��

�� )LOWHU3ULPLWLYHV� ✓  ✓  ;� :KHQ�VHW��SUHYHQWV�DQ\�5HQGHU�FRPPDQGV�IURP�EHLQJ�
IRUZDUGHG�

����� &ODPS�
,//(QDEOH�

✓  ✓  ;� (QDEOHV�FODPSLQJ�RI�WKH�,QYHUVH�/LQH�/HQJWK��
�� �QR�FODPSLQJ�
�� �FODPS�RQO\�ZKHQ�VWLSSOLQJ�LV�HQDEOHG�
�� �&ODPS�ZKHWKHU�VWLSSOLQJ�LV�HQDEOHG�RU�QRW��

������ 0D[,//�
([SRQHQW�

✓  ✓  ;� 6HWV�WKH�H[SRQHQW�WR�FODPS�WKH�,QYHUVH/LQH/HQJWK�
YDOXHV�DJDLQVW�ZKHQ�&ODPS,//(QDEOH�LV�VHW��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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Depth 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'HSWK� 'HSWK� �[��$�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'HSWK�YDOXH� ✓  ✓  [� ,QWHJHU�YDOXH�ULJKW�MXVWLILHG�WR�/6%�HQG�DQG�SDGGHG�
ZLWK��V�WR����ELWV��

��� 5HVHUYHG� �� �� [� �

 
1RWHV�� +ROGV�DQ�H[WHUQDOO\�VRXUFHG����ELW�GHSWK�YDOXH��,I�WKH�GHSWK�EXIIHU�KROGV�OHVV�WKDQ���ELWV�WKHQ�WKH�XVHU�

VXSSOLHG�GHSWK�YDOXH�LV�ULJKW�MXVWLILHG�WR�WKH�OHDVW�VLJQLILFDQW�HQG��7KH�XQXVHG�PRVW�VLJQLILFDQW�ELWV�
VKRXOG�EH�VHW�WR�]HUR����
�
7KLV�LV�XVHG�LQ�WKH�GUDZ�SL[HOV�IXQFWLRQ�ZKHUH�WKH�KRVW�VXSSOLHV�WKH�GHSWK�YDOXHV�WKURXJK�WKH�'HSWK�
UHJLVWHU���$OWHUQDWLYHO\�WKLV�LV�XVHG�ZKHQ�D�FRQVWDQW�GHSWK�YDOXH�LV�QHHGHG��IRU�H[DPSOH��ZKHQ�FOHDULQJ�
WKH�GHSWK�EXIIHU��RU�IRU��'�UHQGHULQJ�ZKHUH�WKH�GHSWK�LV�KHOG�FRQVWDQW��

�

DepthMode 
DepthModeAnd 
DepthModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'HSWK0RGH� 'HSWK� �[��$�� %LWILHOG�
'HSWK0RGH$QG� 'HSWK� �[$&��� %LWILHOG�/RJLF�0DVN�
'HSWK0RGH2U� 'HSWK� �[$&��� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH�GHSWK�WHVW�DQG�WKH�
UHSODFHPHQW�GHSWK�YDOXH�WR�GHSHQG�RQ�WKH�RXWFRPH�RI�
WKH�WHVW���2WKHUZLVH�WKH�WHVW�DOZD\V�SDVVHV�DQG�WKH�
GHSWK�GDWD�LQ�WKH�ORFDO�EXIIHU�LV�QRW�FKDQJHG��

�� :ULWH0DVN� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�HQDEOHV�WKH�GHSWK�YDOXH�LQ�WKH�ORFDO�
EXIIHU�WR�EH�XSGDWHG�ZKHQ�GRLQJ�D�UHDG�PRGLI\�ZULWH�
RSHUDWLRQ���7KH�E\WH�HQDEOHV��/%�:ULWH��FDQ�DOVR�EH�
XVHG�ZKHQ�WKH�=�YDOXH�LV����RU����ELWV�LQ�VL]H��

�«�� 1HZ'HSWK�
6RXUFH�

✔ ✔ [� 7KH�GHSWK�YDOXH�WR�ZULWH�WR�WKH�ORFDO�EXIIHU�FDQ�FRPH�
IURP�VHYHUDO�SODFHV���7KH�RSWLRQV�DUH��
�� �''$��
�� �6RXUFH�GHSWK��L�H��UHDG�IURP�/RFDO�%XIIHU��
�� �'HSWK�UHJLVWHU�
�� �/%6RXUFH'DWD�UHJLVWHU���2QO\�JHQHUDWHG�ZKHQ�

VRXUFH�DQG�GHVWLQDWLRQ�UHDGV�DUH�HQDEOHG��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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�«�� &RPSDUH�
)XQFWLRQ�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�FRPSDUH�IXQFWLRQ�WR�XVH���7KH�
RSWLRQV�DUH��
� �� �1HYHU� � �� �/HVV�
� �� �(TXDOV� � �� �/HVV�(TXDOV�
� �� �*UHDWHU� � �� �1RW�(TXDO�
� �� �*UHDWHU�(TXDO� �� �$OZD\V�

�«�� :LGWK� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�ZLGWK�LQ�ELWV�RI�WKH�GHSWK�ILHOG�LQ�
ORFDO�EXIIHU���7KH�RSWLRQV�DUH��
� �� ����ELWV�ZLGH� � �� ����ELWV�ZLGH�
� �� ����ELWV�ZLGH� � �� ����ELWV�ZLGH�

�� 1RUPDOLVH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��ZLOO�XVH�DOO����ELWV�RI�WKH�''$�IRU�
=�LQWHUSRODWLRQ��HYHQ�IRU����RU�OHVV�ELWV�RI�GHSWK���7KH�
:LGWK�ILHOG�PXVW�EH�VHW�XS�WR�UHVWULFW�WKH�QXPEHU�RI�
ELWV�XVHG�LQ�WKH�FRPSDULVRQ�RSHUDWLRQ���:KHQ�WKLV�ELW�
LV�FOHDU�WKH�GHSWK�WHVW�LV�FRPSDWLEOH�ZLWK�*/,17�0;���
7KLV�ELW�VKRXOG�EH���LI�1RQ/LQHDU=�LV�VHW��

��� 1RQ/LQHDU=� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH����ELW�''$�=�YDOXH�WR�
EH�HQFRGHG�LQ��������RU����ELWV�XVLQJ�D�QRQ�OLQHDU�
SVHXGR�IORDWLQJ�SRLQW�UHSUHVHQWDWLRQ���7KH�QRQ�OLQHDU�
IRUPDW�LV�FRQWUROOHG�E\�WKH�IROORZLQJ�WZR�ILHOGV��

��«��� ([SRQHQW�6FDOH� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�KRZ�PXFK�WKH�H[SRQHQW�VKRXOG�EH�
VFDOHG�E\���7KH�RSWLRQV�DUH��
� �� �VFDOH�E\��� � �� �VFDOH�E\���
� �� �VFDOH�E\��� � �� �VFDOH�E\���

��«��� ([SRQHQW�
:LGWK�

✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�QXPEHU�RI�ELWV�LQ�WKH�GHSWK�
ZRUG�WR�XVH�DV�H[SRQHQW�ELWV���7KH�RSWLRQV�DUH��
� �� ���ELW�ZLGH�H[SRQHQW�ILHOG�
� �� ���ELWV�ZLGH� � �� ���ELWV�ZLGH�
� �� ���ELWV�ZLGH�

��«��� 8QXVHG�� � �� [� �

 
1RWHV�� 7KH�UHJLVWHU�GHILQHV�'HSWK�RSHUDWLRQ���,W�FRQWUROV�WKH�FRPSDULVRQ�RI�D�IUDJPHQW
V�GHSWK�YDOXH�DQG�

XSGDWLQJ�RI�WKH�GHSWK�EXIIHU����,I�WKH�FRPSDUH�IXQFWLRQ�LV�/(66�DQG�UHVXOW� �758(�WKHQ�WKH�IUDJPHQW�
YDOXH�LV�OHVV�WKDQ�WKH�VRXUFH�YDOXH���

7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

DFdx 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G)G[� )RJ� �[��$�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� 8VHG�WR�VHW�WKH�;�GHULYDWLYH�IRU�WKH�)RJ�YDOXH�IRU�WUDSH]RLG�UHQGHULQJ���7KH�IRUPDW�LV����ELW��
V�

FRPSOHPHQW�������IL[HG�SRLQW�QXPEHUV����
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DFdyDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G)G\'RP� )RJ� �[��%�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�<�JUDGLHQW�YDOXHV�DORQJ�WKH�GRPLQDQW�HGJH�IRU�WKH�)RJ���7KH�IRUPDW�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ�������IRUPDW�

DGdx 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G*G[� &RORU� �[��$�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 8VHG�WR�VHW�WKH�;�GHULYDWLYH�IRU�WKH�*UHHQ�YDOXH�IRU�WKH�LQWHULRU�RI�D�WUDSH]RLG�ZKHQ�LQ�*RXUDXG�

VKDGLQJ�PRGH���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW������IL[HG�SRLQW�QXPEHUV��

DGdyDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G*G\'RP� &RORU� �[��$�� )L[HG�SRLQW�

� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 5HVHUYHG�� �� �� [� 8QXVHG��

 
1RWHV�� 7KLV�UHJLVWHU�LV�XVHG�WR�VHW�WKH�<�JUDGLHQW�GRPLQDQW�IRU�WKH�*UHHQ�YDOXH�DORQJ�D�OLQH��RU�IRU�WKH�

GRPLQDQW�HGJH�RI�D�WUDSH]RLG��ZKHQ�LQ�*RXUDXG�VKDGLQJ�PRGH��7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW����ELW�
�����IL[HG�SRLQW�IRUPDW���
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DitherMode 
DitherModeAnd 
DitherModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'LWKHU0RGH� *OREDO� �[����� %LWILHOG�

'LWKHU0RGH$QG� *OREDO� �[$&'�� %LWILHOG�/RJLF�0DVN�

'LWKHU0RGH2U� *OREDO� �[$&'�� %LWILHOG�/RJLF�0DVN�

� &RQWURO�5HJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�IUDJPHQW
V�FRORU�YDOXHV�WR�EH�
GLWKHUHG�RU�URXQGHG�XQGHU�FRQWURO�RI�WKH�UHPDLQLQJ�
ELWV�LQ�WKLV�UHJLVWHU���,I�WKLV�ELW�LV�FOHDU�WKHQ�WKH�
IUDJPHQW
V�FRORU�LV�SDVVHG�XQFKDQJHG��

�� 'LWKHU�(QDEOH� ✔ ✔ [� :KHQ�WKLV�ELW�LV�VHW�DQ\�5*%�IRUPDW�FRORU�LV�GLWKHUHG��
RWKHUZLVH�LW�LV�URXQGHG�WR�WKH�GHVWLQDWLRQ�VL]H�XQGHU�
FRQWURO�RI�WKH�5RXQGLQJ0RGH�ILHOG���6HH�WKH�WDEOH�
EHORZ�IRU�WKH�GLWKHU�PDWUL[�DQG�KRZ�LW�LV�FRPELQHG�
ZLWK�WKH�FRORU�FRPSRQHQWV���&RORU�,QGH[�IRUPDWV�DUH�
DOZD\V�URXQGHG��

�«�� &RORU�)RUPDW� ✔ ✔ [� 7KH�FRORU�IRUPDW�ZKLFK�LQ�WXUQ�LV�FRGHG�IURP�WKH�VL]H�
DQG�SRVLWLRQ�RI�WKH�UHG��JUHHQ��EOXH�DQG��LI�SUHVHQW��
WKH�DOSKD�FRPSRQHQWV���

�«�� ;RIIVHW� ✔ ✔ [� 7KLV�RIIVHW�LV�DGGHG�WR�WKH�IUDJPHQW
V�[�FRRUGLQDWH�WR�
GHULYH�WKH�[�DGGUHVV�LQ�WKH�GLWKHU�WDEOH���7KLV�DOORZV�
ZLQGRZ�UHODWLYH�GLWKHULQJ�XVLQJ�VFUHHQ�FRRUGLQDWHV��

�«�� <RIIVHW� ✔ ✔ [� 7KLV�RIIVHW�LV�DGGHG�WR�WKH�IUDJPHQW
V�\�FRRUGLQDWH�WR�
GHULYH�WKH�\�DGGUHVV�LQ�WKH�GLWKHU�WDEOH���7KLV�DOORZV�
ZLQGRZ�UHODWLYH�GLWKHULQJ�XVLQJ�VFUHHQ�FRRUGLQDWHV��

��� &RORU�2UGHU� ✔ ✔ [� +ROGV�WKH�FRORU�RUGHU���7KH�RSWLRQV�DUH��
� �� �%*5�
� �� �5*%�

��«��� 5HVHUYHG�� �� �� [� �

��� $OSKD�'LWKHU� ✔ ✔ [� 7KLV�ELW�DOORZV�WKH�DOSKD�FKDQQHO�WR�EH�URXQGHG�HYHQ�
ZKHQ�WKH�FRORU�FKDQQHOV�DUH�GLWKHUHG���7KLV�KHOSV�
ZKHQ�DQWLDOLDVLQJ��

�� �$OSKD�YDOXH�LV�GLWKHUHG��LI�
'LWKHU(QDEOH�LV�VHW��

� �� �$OSKD�YDOXH�LV�DOZD\V�URXQGHG��

��«��� 5RXQGLQJ�
0RGH�

✔ ✔ [� � �� �7UXQFDWH�
� �� �5RXQG�8S�
� �� �5RXQG�'RZQ�

��«��� 8QXVHG�� �� �� [� �

�

1RWHV�� 'LWKHULQJ�FRQWUROV�FRORU�IRUPDWWLQJ���7KH�GLWKHU�IXQFWLRQ�FRQYHUWV�WKH�LQWHUQDO�FRORU�IRUPDW�LQWR�WKH�
IUDPHEXIIHU�FRORU�LQIRUPDWLRQ�IRUPDW����

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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� �
7KH�IROORZLQJ�WDEOH�VKRZV�WKH�GLIIHUHQW�FRORU�IRUPDWV�VXSSRUWHG�E\�WKH�GLWKHU�XQLW��

• ,Q�WKH�5��*��%�DQG�$�FROXPQV�WKH�QRPHQFODWXUH�Q#P�PHDQV�WKLV�FRPSRQHQW�LV�Q�ELWV�ZLGH�DQG�VWDUWV�DW�ELW�
SRVLWLRQ�P�LQ�WKH�IUDPHEXIIHU���7KH�OHDVW�VLJQLILFDQW�ELW�SRVLWLRQ�LV���DQG�D�GDVK�LQ�D�FROXPQ�LQGLFDWHV�WKDW�WKLV�
FRPSRQHQW�GRHV�QRW�H[LVW�IRU�WKLV�PRGH���:KHQ�WZR�HQWULHV�DUH�VKRZQ�WKH�FRORXU�YDOXH�LV�UHSOLFDWHG�LQWR�
ERWK�ILHOGV��

• 7ZR�FRORU�RUGHULQJ�IRUPDWV�DUH�VXSSRUWHG��QDPHO\�$%*5�DQG�$5*%��ZLWK�WKH�ULJKW�PRVW�OHWWHU�UHSUHVHQWLQJ�
WKH�FRORU�LQ�WKH�OHDVW�VLJQLILFDQW�SDUW�RI�WKH�ZRUG���7KLV�LV�FRQWUROOHG�E\�WKH�&RORU�2UGHU�ELW�LQ�WKH�
'LWKHU0RGH�UHJLVWHU��DQG�LV�HDVLO\�LPSOHPHQWHG�E\�MXVW�VZDSSLQJ�WKH�5�DQG�%�FRPSRQHQWV�EHIRUH��
FRQYHUVLRQ�LQWR�WKH�IUDPHEXIIHU�IRUPDW����

• 7KH�RQO\�H[FHSWLRQ�WR�WKLV�DUH�WKH�������IRUPDWV�ZKHUH�WKH�DFWXDO�ELW�ILHOGV�VHQW�WR�WKH�IUDPHEXIIHU�GDWD�QHHG�
WR�EH�PRGLILHG�DV�ZHOO�EHFDXVH�WKH�5�DQG�%�FRPSRQHQWV�DUH�GLIIHULQJ�ZLGWKV����

• &,�SURFHVVLQJ�LV�QRW�DIIHFWHG�E\�WKLV�VZDS��
�

� � � � ,QWHUQDO�&RORXU�&KDQQHOV�
� )RUPDW� &RORXU�

2UGHU�
1DPH� 5� *� %� $�

� �� %*5� �������� �#�� �#�� �#��� �#���
� �� %*5� �������� �#�� �#�� �#�� �#���
&� �� %*5� �������� �#�� �#�� �#��� �#���
R� �� %*5� ������ �#�� �#�� �#��� ��
O� �� %*5� ������ �#�� �#�� �#�� ��
R� �� 5*%� �������� �#��� �#�� �#�� �#���
X� �� 5*%� �������� �#�� �#�� �#�� �#���
U� �� 5*%� �������� �#��� �#�� �#�� �#���
� �� 5*%� ������ �#��� �#�� �#�� ��
� �� 5*%� ������ �#�� �#�� �#�� ��
&,� ��� ;� &,�� �#�� �#�� �#��� �#���
� �
� 7KH�IRUPDW�WR�XVH�LV�KHOG�LQ�WKH�'LWKHU0RGH�UHJLVWHU���
�
� ,Q�&,�PRGH�WKH�ORZHU�E\WH��&,���UHSOLFDWHG�XS�WR�WKH�IXOO����ELW�ZLGWK�DV�DQ�DLG�WR�GRXEOH�EXIIHULQJ�

ZKHQ�WKH�DOWHUQDWLYH�EXIIHUV�DUH�VWRUHG�LQ�GLIIHUHQW�ELW�SODQHV�LQ�WKH�VDPH����ELW�ZRUG���7KH�UHSOLFDWLRQ�LV�
GRQH�DIWHU�GLWKHULQJ��

dKdBdx 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G.G%G[� 7H[WXUH�&RORU� �[�'��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� UHVHUYHG� �� �� [� �

 
1RWHV�� G.G%G[�KROGV�WKH�;�JUDGLHQW�YDOXH�IRU�WKH�%OXH�.G�FRORU�FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��
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DKdBdyDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G.G%G\'RP� 7H[WXUH� �[�'��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� G.G%G\'RP�KROGV�WKH�<�JUDGLHQW�YDOXH�DORQJ�WKH�GRPLQDQW�HGJH�IRU�WKH�%OXH�.G��GLIIXVH��FRORU�

FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��

DKdGdx 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G.G*G[� 7H[WXUH�&RORU� �[�'��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� G.G*G[�KROGV�WKH�;�JUDGLHQW�YDOXH�IRU�WKH�*UHHQ�.G��GLIIXVH��FRORU�FRPSRQHQW���7KH�IRUPDW�LV����ELW�

�
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��

DKdGdyDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G.G*G\'RP� 7H[WXUH� �[�'��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 7KH�.V�DQG�.G�''$�XQLWV�DUH�UHVSRQVLEOH�IRU�JHQHUDWLQJ�WKH�VSHFXODU�DQG�GLIIXVH�5*%�YDOXHV��

G.G*G\'RP�KROGV�WKH�<�JUDGLHQW�YDOXH�DORQJ�WKH�GRPLQDQW�HGJH�IRU�WKH�*UHHQ�.G��GLIIXVH��FRORU�
FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��
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DKdRdx 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'.G5G[� 7H[WXUH� �[�'��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
�
�

� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� G.G5G[�KROGV�WKH�;�JUDGLHQW�YDOXH�IRU�WKH�5HG�.G��GLIIXVH��FRORU�FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��

�

dKdRdyDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'.G5G\'RP� 7H[WXUH� �[�'��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG�� �� �� [� �

 
1RWHV�� G.G5G\'RP�KROGV�WKH�<�JUDGLHQW�YDOXH�DORQJ�WKH�GRPLQDQW�HGJH�IRU�WKH�5HG�.G��GLIIXVH��FRORU�

FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��

DKsBdx 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'.V%G[� 7H[WXUH� �[�&%�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� '.V%G[�KROGV�WKH�;�JUDGLHQW�YDOXH�IRU�WKH�%OXH�.V��VSHFXODU��FRORU�FRPSRQHQW���7KH�IRUPDW�LV����ELW�

�
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW����1RWH��QXPHULF�IRUPDW�GLIIHUV�IURP�WKH�0;���
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DKsBdyDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'.V%G\'RP� 7H[WXUH� �[�&&�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� XQXVHG�� �� �� [� �

 
1RWHV�� G.V%G\'RP�KROGV�WKH�<�JUDGLHQW�YDOXH�DORQJ�WKH�GRPLQDQW�HGJH�IRU�WKH�%OXH�.V��6SHFXODU��FRORU�

FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��

DKsGdx 

� 7\SH� 2IIVHW� )RUPDW�
G.V*G[� 7H[WXUH� �[�&$�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG�� �� �� [� �

 
1RWHV�� 7KH�;�JUDGLHQW�YDOXH�IRU�WKH�*UHHQ�.V��VSHFXODU��FRORU�FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW����1RWH��QXPHULF�IRUPDW�GLIIHUV�IURP�0;���

DKsGdyDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G.V*G\'RP� 7H[WXUH� �[�&$�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 7KH�<�JUDGLHQW�YDOXH�DORQJ�WKH�GRPLQDQW�HGJH�IRU�WKH�*UHHQ�.V��6SHFXODU��FRORU�FRPSRQHQW���7KH�

IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��
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DKsRdx 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G.V5G[� 7H[WXUH� �[�&��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 7KH�;�JUDGLHQW�YDOXH�IRU�WKH�5HG�.V��VSHFXODU��FRORU�FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�

IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW����1RWH��QXPHULF�IRUPDW�KDV�FKDQJHG�IURP�WKH�0;���

DKsRdyDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G.V5G\'RP� 7H[WXUH� �[�&&�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� KH�<�JUDGLHQW�YDOXH�DORQJ�WKH�GRPLQDQW�HGJH�IRU�WKH�5HG�.V��6SHFXODU��FRORU�FRPSRQHQW���7KH�IRUPDW�

LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��

DMAAddr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$$GGU� &RPPDQG� �[$���� ,QWHJHU��
� &RQWURO�5HJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 5HVHUYHG� �� �� ;� �

�«��� $GGUHVV� ✔ ✔ ;� $GGUHVV�

 
1RWHV�� $�VHFRQGDU\�'0$�LV�LQLWLDWHG�E\�WKH�'0$$GGU�DQG�'0$&RXQW�FRPPDQGV��7KH�EDVH�DGGUHVV�RI�WKH�

'0$�EXIIHU�LV�ORDGHG�E\�'0$$GGU��ZKLFK�PXVW�EH�DOLJQHG�WR�D����ELW�ERXQGDU\��7KH�GDWD�ILHOG�RI�WKH�
'0$&RXQW�FRPPDQG�VHWV�WKH�QXPEHU�RI����ELW�ZRUGV�WR�UHDG�DQG�DFWV�DV�WKH�WULJJHU�IRU�WKH�'0$���

• 7KLV�UHJLVWHU�VKRXOG�QRW�EH�FRQIXVHG�ZLWK�WKH�3&,�UHJLVWHU�RI�WKH�VDPH�QDPH���'0$$GGU�
PXVW�EH�ORDGHG�E\�LWVHOI�DQG�QRW�DV�SDUW�RI�DQ\�LQFUHPHQW��KROG�RU�LQGH[HG�JURXS���6HH�
DOVR���'0$&RXQW��

�
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DMABoundingBoxJump 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$%RXQGLQJ�%R[-XPS� &RPPDQG� �[&$��� ,QWHJHU�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✔ [� 1XPEHU�RI�'0$�ZRUGV�WR�WUDQVIHU�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�ERXQGLQJ�ER[�WHVW�LV�XVHG�WR�TXLFNO\�UHMHFW�'0$�EXIIHUV�WKDW�FRQWDLQ�QR�JHRPWHU\�WKDW�LV�YLVLEOH�

IURP�WKH�FXUUHQW�YLHZ�SRVLWLRQ���:KHQ�WKH�'0$%RXQGLQJ%R[-XPS�FRPPDQG�LV�H[HFXWHG�LW�XVHV�
WKH�UHVXOWV�RI�WKH�ERXQGLQJ�ER[�WHVW�WR�FRQGLWLRQDOO\�H[HFXWH�WKH�'0$�GHILQHG�E\�'0$$GGU��DV�
XVXDO��DQG�WKH�FRXQW�LQ�WKH�GDWD�ILHOG�RI�'0$%RXQGLQJ%R[-XPS��LQVWHDG�RI�'0$&RXQW���,I�WKH�
WHVW�SDVVHV��WKH�'0$�LV�SHUIRUPHG��EXW�LI�WKH�WHVW�IDLOV�D�GLIIHUHQW�'0$�LV�LQYRNHG�XVLQJ�GDWD�IURP�
UHJLVWHUV�'0$)DLO$GGU�DQG�'0$)DLO&RXQW�
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DMAContinue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$&RQWLQXH� &RPPDQG� �[$�)�� ,QWHJHU�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✔ [� 1XPEHU�RI�'0$�ZRUGV�WR�WUDQVIHU�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�'0$&RQWLQXH�FRPPDQG�LV�XVHG�DV�D�OLJKWZHLJKW�'0$�WKDW�FRQFDWHQDWHV�ZLWK�WKH�'0$�FXUUHQWO\�

LQ�SURJUHVV���,W�KROGV�D�FRXQW�DV�WKH�GDWD�ILHOG�WKDW�LV�XVHG�WR�H[WHQG�WKH�FXUUHQW�'0$��VR�VPDOO�'0$V�
PD\�EH�FRPELQHG�LQWR�ORQJ�EXUVWV�IRU�EHWWHU�EXV�HIILFLHQF\���7R�DYRLG�WKH�RYHUKHDG�RI�SROOLQJ�WKH�LQSXW�
),)2�VSDFH�HYHU\�WLPH�D�'0$&RQWLQXH�FRPPDQG�LV�VHQW��WKH�FRQWLQXH�LV�DEVRUEHG�LPPHGLDWHO\�DQG�
DGGHG�WR�WKH�FXUUHQW�FRXQW��VR�WDNLQJ�QR�VSDFH�LQ�WKH�LQSXW�),)2��7R�HQDEOH�GRXEOH�EXIIHULQJ�RI�
FRPPDQGV�WZR�VHSDUDWH�DGGUHVV�FRXQW�SDLUV�DUH�PDLQWDLQHG�VR�WKDW��D�QHZ�DGGUHVV�PD\�EH�ORDGHG�DQG�
FRQWLQXHV�DSSOLHG�WR�LW�ZKLOH�WKH�FXUUHQW�'0$�LV�H[HFXWLQJ��DQG�VWLOO�WDNH�QR�VSDFH�LQ�WKH�),)2��

Note: Write Combining 

If something is mapped in as write-combined the CPU can empty its write-combine 
buffer in any order. R5 supports a 64 byte buffer (16 dwords) so the lower 4 bits of the 
tag represent the position within the write combine buffer; G3 uses them to put the data 
back to the correct order. When used in this mode, the CPU writes data to incrementing 
addresses, but the data may be sent to R5 jumbled up. 

The normal mode of operation is that a start address for the DMA buffer is loaded, then 
DMAContinue commands are sent until the buffer has been completed, when a new 
address is sent. Using packets to load the DMAContinue command is inefficient because 
it takes two words (header plus continue). To make this more efficient any data written 
to the address space marked as write-combine capable is interpreted as a DMAContinue 
command, and does not need a header. 

Actually write-combining the FIFO is a function of the CPU. If it is not enabled then the 
one word continue command still operates. If write-combining is enabled all writes must 
be to consecutive incrementing addresses and the first combined write following a non-
combined write must be to an address on a 32 byte boundary.. 
�
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DMACount 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$&RXQW� &RPPDQG� �[$���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✔ ✔ [� 1XPEHU�RI�'0$�ZRUGV�WR�WUDQVIHU�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� $W�FKLS�UHVHW�WKH�0DVWHU(QDEOH�ELW�LQ�WKH�&)*&RPPDQG�UHJLVWHU�PXVW�EH�VHW�WR�DOORZ�'0$�WR�

RSHUDWH���7KHQ��IRU�WKH�VLPSOHVW�IRUP�RI�'0$��WKH�KRVW�VRIWZDUH�SUHSDUHV�D�KRVW�EXIIHU�FRQWDLQLQJ�
UHJLVWHU�DGGUHVV�WDJ�GHVFULSWLRQV�DQG�GDWD�YDOXHV��7KH�KRVW�ZULWHV�WKH�EDVH�DGGUHVV�RI�WKLV�EXIIHU�WR�WKH�
'0$$GGU�UHJLVWHU�DQG�WKH�FRXQW�RI�WKH�QXPEHU�RI�ZRUGV�WR�WUDQVIHU�WR�WKH�'0$&RXQW�UHJLVWHU��
:ULWLQJ�WR�WKH�'0$&RXQW�UHJLVWHU�VWDUWV�WKH�'0$�WUDQVIHU�DQG�WKH�KRVW�LV�WKHQ�IUHH�WR�SHUIRUP�RWKHU�
ZRUN��1HZ�'0$V�FDQ�EH�QHVWHG�WR���OHYHOV���,I���'0$V�DUH�DFWLYH�WKHQ�VXEVHTXHQW�'0$&RXQW�WDJV�
DUH�LJQRUHG��

Note: DMACount should not be confused with the PCI register of the same name. 

DMACurrentAddress[0..15] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$&XUUHQW$GGUHVV>�����@� &RPPDQG� �['���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 5HVHUYHG� ✓  ✕  �� �

������ $GGUHVV� ✓  ✓  [� &XUUHQW�SRVLWLRQ�LQ�'0$�EXIIHU��

 
1RWHV�� 7KH�'0$&XUUHQW$GGUHVV�UHJLVWHU�UHWXUQV�WKH�SRVLWLRQ�LQ�D�'0$�WKDW�KDV�EHHQ�UHDFKHG��,W�

JXDUDQWHHV�WKDW�WKH�PHPRU\�DGGUHVV�LW�SRLQWV�WR�KDV�EHHQ�UHDG�DQG�FDQ�EH�PRGLILHG�E\�WKH�&38��7KHUH�
LV�RQH�UHJLVWHU�IRU�HDFK�FRPPDQG�XQLW��6RPH�UHJLVWHUV�DUH�VSHFLILF�WR�D�XQLW�DQG�DUH�LGHQWLILHG�E\�D�
QXPEHU�DGGHG�WR�WKH�HQG�RI�WKH�UHJLVWHU�QDPH��)RU�H[DPSOH��WKH�'0$&XUUHQW$GGUHVV�UHJLVWHU�LV�
LQGHSHQGHQWO\�DGGUHVVDEOH�LQ�HDFK�FRPPDQG�XQLW��VR�WKHUH�LV�'0$&XUUHQW$GGUHVV���
'0$&XUUHQW$GGUHVV���HWF���
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DMAFailAddr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$)DLO$GGU� &RPPDQG� �[&$��� ,QWHJHU��
� &RQWURO�5HJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 5HVHUYHG� �� � ;� �

�«��� $GGUHVV� ✔ ✔ ;� $GGUHVV�

 
1RWHV�� ,I�WKH�'0$%RXQGLQJ%R[�WHVW�IDLOV�D�GLIIHUHQW�'0$�LV�LQYRNHG�XVLQJ�GDWD�IURP�UHJLVWHUV�

'0$)DLO$GGU�DQG�'0$)DLO&RXQW���,I�'0$)DLO&RXQW�LV�VHW�WR�]HUR�WKHQ�D�IDLOXUH�GRHV�QRWKLQJ�
DQG�H[HFXWLRQ�FRQWLQXHV�DV�WKRXJK�WKH�'0$�EXIIHU�ZDV�QRW�SUHVHQW��7KH�SXUSRVH�RI�WKH�IDLO�'0$�LV�
WR�PDNH�LW�SRVVLEOH�WR�VHW�WKH�VWDWH�RI�WKH�JUDSKLFV�V\VWHP�WR�ZKDW�LW�ZRXOG�KDYH�EHHQ�LI�WKH�WHVW�KDG�
SDVVHG��QRWH�WKDW�WKH�'0$�EXIIHU�FDQ�FRQWDLQ�FRPPDQGV�WKDW�FKDQJH�VWDWH�DV�ZHOO�JHRPHWU\�GDWD���

DMAFailCount 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$)DLO&RXQW� &RPPDQG� �[&$��� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✔ ✔ [� 1XPEHU�RI�'0$�ZRUGV�WR�WUDQVIHU�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 6HH�'0$)DLO$GGU�
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DMAFeedback 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$)HHGEDFN� 5HFWDQJOH'0$� �[$$��� ,QWHJHU��
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✔ [� 1XPEHU�RI�'0$�ZRUGV�WR�WUDQVIHU�

��«��� 5HVHUYHG� 0 0 [� 5HVHUYHG�

 
1RWHV�� 7KH�)HHGEDFN�'0$�PHFKDQLVP�DOORZV�WKH�FROOHFWLRQ�DQG�WUDQVIHU�RI�DQ�XQVSHFLILHG�DPRXQW�RI�GDWD�

IURP�WKH�+RVW�2XW�),)2���7KLV�FDQ�EH�XVHG�IRU�2SHQ*/�IHHGEDFN�DQG�VHOHFW�PRGHV��,W�VWDUWV�D�QHZ�
RXWSXW�'0$�LI�WKH�RXWSXW�'0$�LV�LGOH���2WKHUZLVH�LW�EORFNV�XQWLO�WKH�RXWSXW�'0$�FRQWUROOHU�EHFRPHV�
DYDLODEOH���7KLV�VXVSHQGV�DOO�VXEVHTXHQW�FRPPDQGV�DQG�UHJLVWHU�ORDGV��

• 7KH�IHHGEDFN�'0$�WUDQVIHU�LV�VHW�XS�E\�XVLQJ�WKH�'0$2XWSXW$GGUHVV�UHJLVWHU��WR�GHILQH�WKH�
PHPRU\�EXIIHU�DGGUHVV��DQG�WKH��'0$)HHGEDFN�FRPPDQG����

• 7R�DOORZ�WKH�RXWSXW�'0$�WR�FROOHFW�GDWD�IURP�WKH�+RVW�2XW�),)2��ELWV����DQG����RI�WKH�
)LOWHU0RGH�UHJLVWHU�PXVW�DOVR�EH�VHW��

• 7KH�'0$2XWSXW$GGUHVV�KROGV�WKH�DGGUHVV�ZKHUH�WKH�GDWD�LV�WR�EH�ZULWWHQ��7KH�VWDUW�DGGUHVV�LV�
JLYHQ�DV�D�E\WH�DGGUHVV�EXW�WKH�ORZHU�WZR�ELWV�DUH�LJQRUHG����

• 7KH�'0$)HHGEDFN�FRPPDQG�ZLWK�WKH�OHQJWK�RI�WKH�PHPRU\�EXIIHU��LQ�ZRUGV��LV�VHQW�WR�VWDUW�
WKH�2XWSXW�'0$�FRQWUROOHU���'DWD�LV�QHYHU�ZULWWHQ�EH\RQG�WKH�HQG�RI�WKH�JLYHQ�EXIIHU�OHQJWK��

• 2QFH�DOO�WKH�GDWD�WR�ZULWH�WR�PHPRU\�KDV�EHHQ�JHQHUDWHG�WKH�(QG2I)HHGEDFN�FRPPDQG�LV�VHQW�
WR�WHUPLQDWH�WKH�'0$�RSHUDWLRQ���$�FRXQW�RI�WKH�QXPEHU�RI�ZRUGV�WUDQVIHUUHG�LV�UHFRUGHG�LQ�WKH�
3&,)HHGEDFN&RXQW�UHJLVWHU���7KH�+RVW�2XW�),)2�LV�UHDG�XQWLO�WKH�(QG2I)HHGEDFN�WDJ�LV�
HQFRXQWHUHG�RU�EXIIHU�PHRU\�LV�H[FHHGHG��

• 7KH�DFWXDO�QXPEHU�RI�ZRUGV�ZULWWHQ�WR�PHPRU\�LV�ORDGHG�LQWR�WKH�)HHGEDFN6HOHFW&RXQW�3&,�
UHJLVWHU�

� �

DMAOutputAddress 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$2XWSXW$GGUHVV� 5HFWDQJOH�'0$� �[$�(�� ,QWHJHU�
� &RPPDQG� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� �� �� [� 5HVHUYHG�

�«��� $GGUHVV� ✔ ✔ [� ���ELW�DOLJQHG�DGGUHVV�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�E\WH�DGGUHVV�ZKHUH�WKH�RXWSXW�'0$�FRQWUROOHU�ZLOO�ZULWH�WR���7KH�ORZHU�WZR�

ELWV�RI�WKH�DGGUHVV�DUH�LJQRUHG���7KLV�UHJLVWHU�PXVW�EH�ORDGHG�E\�LWVHOI�DQG�QRW�DV�SDUW�RI�DQ\�LQFUHPHQW��
KROG�RU�LQGH[HG�JURXS����6HH�'0$)HHGEDFN��

� �
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DMAOutputCount 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$2XWSXW&RXQW� 5HFWDQJOH�'0$� �[$�(�� ,QWHJHU�
� &RPPDQG� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ &RXQW� ✔ ✔ [� 1XPEHU�RI�'0$�ZRUGV�WR�WUDQVIHU�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KLV�FRPPDQG�VWDUWV�D�QHZ�RXWSXW�'0$�LI�WKH�RXWSXW�'0$�FRQWUROOHU�LV�LGOH��RWKHUZLVH�LW�ZLOO�EORFN�

XQWLO�WKH�RXWSXW�'0$�FRQWUROOHU�EHFRPHV�DYDLODEOH�DQG�DOO�VXEVHTXHQW�FRPPDQGV�DQG�UHJLVWHU�ORDGV�
DUH�VXVSHQGHG��

• 7KH�QXPEHU�RI�ZRUGV�WR�UHDG�IURP�WKH�+RVW�2XW�),)2�LV�JLYHQ�LQ�WKH�ERWWRP����ELWV�RI�WKH�
FRPPDQG��DQG�WKH�PHPRU\�EXIIHU�DGGUHVV�ZLOO�KDYH�SUHYLRXVO\�EHHQ�VHW�XS�LQ�WKH�
'0$2XWSXW$GGUHVV�UHJLVWHU��

• 7KH�)LOWHU0RGH�UHJLVWHU�PXVW�KDYH�EHHQ�VHW�XS�WR�DOORZ�WKH�UHTXLUHG�WDJV�DQG�RU�GDWD�WR�EH�
ZULWWHQ�LQ�WR�WKH�),)2�����

• 7KLV�UHJLVWHU�PXVW�EH�ORDGHG�E\�LWVHOI�DQG�QRW�DV�SDUW�RI�DQ\�LQFUHPHQW��KROG�RU�LQGH[HG�JURXS��

• 6HH�DOVR���'0$2XWSXW$GGUHVV��'0$)HHGEDFN�

� �

DMAProfile   

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$3URILOH� 9HUWH[�$UUD\� �["� ,QWHJHU�
� &RQWURO�5HJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✔ ✔ [� &RXQW�RI�WLPH�VSHQW�ZDLWLQJ�RQ�IXOO�),)2�

 
1RWHV�� �
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DMARectangleReadControl 
DMARectangleReadControlAnd 
DMARectangleReadControlOr  

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$5HFWDQJOH5HDG&RQWURO� 5HFWDQJOH'0$� �[&$��� ,QWHJHU�
'0$5HFWDQJOH5HDG&RQWURO� 5HFWDQJOH'0$� �[&$��� ,QWHJHU�
'0$5HFWDQJOH5HDG&RQWURO� 5HFWDQJOH'0$� �[&$��� ,QWHJHU�
� &RQWURO�5HJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 3URWRFRO� ✔ ✔ [� �� �3&,���� �$*3�

�� $OLJQPHQW� ✔ ✔ [� �� �RII���� �DOLJQ�WR����E\WH�ERXQGDU\�ZKHUH�SRVVLEOH�

���� %\WH6ZDS� ✔ ✔ [� �� �$%&'��QR�VZDS�� �� �%$'&�
�� �&'$%� � �� �'&%$�

���� %XUVW6L]H� ✔ ✔ [� /RJ��RI�VL]H�RI�'0$�EXUVW�LQ�':RUGV�

����� 5HVHUYHG� ✔ ✕  [� �

 
1RWHV�� �
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DMARectangleRead 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$5HFWDQJOH5HDG� 5HFWDQJOH'0$� �[$�$�� %LWILHOG�
� &RQWURO�5HJLVWHU� �
� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ :LGWK� ✕  ✔ [� :LGWK�RI�WKH�UHFWDQJOH�LQ�SL[HOV���5DQJH��«�����

������� +HLJKW� ✕  ✔ [� +HLJKW�RI�WKH�UHFWDQJOH�LQ�OLQHV���5DQJH��«�����

������� 3L[HO6L]H� ✕  ✔ [� 7KH�VL]H�RI�WKH�SL[HOV�LQ�WKH�VRXUFH�LPDJH�WR�UHDG���
7KH�SL[HO�VL]H�LV�XVHG�GXULQJ�DOLJQPHQW�DQG�SDFNLQJ���
7KH�YDOXHV�DUH��
�� ���ELWV���� ����ELWV���� ����ELWV���� ����ELWV�

��� 3DFN� ✕  ✔ [� 7KLV�ILHOG��ZKHQ�VHW��FDXVHV�WKH�GDWD�WR�EH�SDFNHG�LQWR�
���ELW�ZRUGV�ZKHQ�XVHG��RWKHUZLVH�WKH�GDWD�LV�ULJKW�
MXVWLILHG�DQG�DQ\�XQXVHG�ELWV��LQ�WKH�PRVW�VLJQLILFDQW�
HQG�RI�WKH�ZRUG��DUH�VHW�WR�]HUR��

������� 5HVHUYHG� �� �� [� �

 
1RWHV�� ��� 7KH�5HFWDQJOH�'0$�PHFKDQLVP�DOORZV�LPDJH�GDWD�WR�EH�WUDQVIHUUHG�IURP�KRVW�PHPRU\�WR�5����

7KH�LPDJH�GDWD�PD\�EH�D�VXE�LPDJH�RI�D�ODUJHU�LPDJH�DQG�KDYH�DQ\�QDWXUDO�DOLJQPHQW�RU�SL[HO�VL]H���
,QIRUPDWLRQ�UHJDUGLQJ�WKH�UHFWDQJOH�WUDQVIHU�LV�KHOG�LQ�UHJLVWHUV�ORDGHG�IURP�WKH�LQSXW�),)2�RU�D�
'0$�EXIIHU��

��� 7KH�SL[HO�GDWD�UHDG�IURP�KRVW�PHPRU\�LV�DOZD\V�SDFNHG��KRZHYHU�ZKHQ�SDVVHG�WR�5��LW�FDQ�EH�LQ�
SDFNHG�RU�XQSDFNHG�IRUPDW���

��� 7KH�PLQLPXP�QXPEHU�RI�3&,�UHDGV�DUH�XVHG�WR�DOLJQ�DQG�SDFN�WKH�LPDJH�GDWD��
��� 5��LV�VHW�XS�WR�UDVWHUL]H�WKH�GHVWLQDWLRQ�DUHD�IRU�WKH�SL[HO�GDWD��GHSWK��VWHQFLO��FRORU��HWF���ZLWK�

6\QF2Q+RVW'DWD�RU�6\QF2Q%LW0DVN�HQDEOHG�LQ�WKH�5HQGHU�FRPPDQG���7KLV�LV�GRQH�EHIRUH�WKH�
5HFWDQJXODU�'0$�LV�VWDUWHG��

��� 7KLV�UHJLVWHU�PXVW�EH�ORDGHG�E\�LWVHOI�DQG�QRW�DV�SDUW�RI�DQ\�LQFUHPHQW��KROG�RU�LQGH[HG�JURXS��
��� 6HH�DOVR�'0$5HFWDQJOH5HDG$GGUHVV��'0$5HFWDQJOH5HDG&RQWURO��

'0$5HFWDQJOH5HDG/LQH3LWFK��'0$5HFWDQJOH�5HDG7DUJHW��

�

DMARectangleReadAddress 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$5HFWDQJOH5HDG$GGUHVV� 5HFWDQJOH'0$� �[$�%�� ,QWHJHU�
� &RQWURO�5HJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✔ ✔ [� ���ELW�SL[HO�DOLJQHG�E\WH�DGGUHVV�

 
1RWHV�� 7KLV�UHJLVWHU�SURYLGHV�WKH�E\WH�DGGUHVV�RI�WKH�ILUVW�SL[HO�LQ�WKH�LPDJH�RU�VXE�LPDJH�WR�UHDG�GXULQJ�D�

UHFWDQJXODU�'0$�WUDQVIHU�IURP�KRVW�PHPRU\�WR�5����7KH�DGGUHVV�VKRXOG�EH�DOLJQHG�WR�WKH�QDWXUDO�VL]H�
RI�WKH�SL[HO��H[FHSW�IRU����ELW�SL[HOV�ZKLFK�PD\�EH�DOLJQHG�WR�DQ\�E\WH�ERXQGDU\���7KLV�UHJLVWHU�PXVW�EH�
ORDGHG�E\�LWVHOI�DQG�QRW�DV�SDUW�RI�DQ\�LQFUHPHQW��KROG�RU�LQGH[HG�JURXS��
6HH�DOVR��'0$5HFWDQJOH5HDG��'0$5HFWDQJOH5HDG/LQH3LWFK��'0$5HFWDQJOH5HDG7DUJHW��
'0$5HFWDQJOH5HDG&RQWURO��
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�

DMARectangleReadControl 
DMARectangleReadControlAnd 
DMARectangleReadControlOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$5HFWDQJOH5HDG&RQWURO� 5HFWDQJOH'0$� �[&$��� %LWILHOG�
'0$5HFWDQJOH5HDG&RQWURO�
$QG�

5HFWDQJOH'0$� �[&$��� %LWILHOG�

'0$5HFWDQJOH5HDG&RQWURO�
2U�

5HFWDQJOH'0$� �[&$��� %LWILHOG�

� &RQWURO�5HJLVWHU� �
� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 3URWRFRO� ✓  ✓  [� �� �3&,� � �� �$*3�

�� $OLJQPHQW� ✓  ✓  [� �� �2II� � �
�� �$OLJQ�WR����E\WH�ERXQGDU\�ZKHUH�SRVVLEOH�

����� %\WH6ZDS� ✓  ✓  [� �� �$%&'��QR�VZDS�� �� �%$'&�
�� �&'$%� � �� �'&%$�

����� %XUVW6L]H� ✓  ✓  [� /RJ��RI�VL]H�RI�'0$�EXUVW�LQ�'ZRUGV��

������ 5HVHUYHG� �� �� [� �

 
1RWHV�� �

� �

DMARectangleReadLinePitch 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$5HFWDQJOH5HDG/LQH�
3LWFK�

5HFWDQJOH'0$� �[$�%�� ,QWHJHU�

� &RQWURO�5HJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� /LQH�3LWFK� ✔ ✔ [� 3L[HO�DOLJQHG�E\WH�FRXQW�

 
1RWHV�� 7KLV�UHJLVWHU�GHILQHV�WKH�DPRXQW��LQ�E\WHV��WR�PRYH�IURP�RQH�VFDQOLQH�LQ�WKH�LPDJH�WR�WKH�QH[W�VFDQOLQH�

GXULQJ�D�UHFWDQJXODU�'0$�WUDQVIHU�IURP�KRVW�PHPRU\�WR�5����)RU�D�VXE�LPDJH�WKLV�LV�EDVHG�RQ�WKH�
ZLGWK�RI�WKH�ZKROH�LPDJH���7KH�SLWFK�LV�KHOG�DV�D����ELW��
V�FRPSOHPHQW�QXPEHU���7KLV�LV�QRUPDOO\�DQ�
LQWHJHU�PXOWLSOH�RI�WKH�QXPEHU�RI�E\WHV�LQ�D�SL[HO���7KH�UHJLVWHU�PXVW�EH�ORDGHG�E\�LWVHOI�DQG�QRW�DV�SDUW�
RI�DQ\�LQFUHPHQW��KROG�RU�LQGH[HG�JURXS��
6HH�DOVR���'0$5HFWDQJOH5HDG$GGUHVV��'0$5HFWDQJOH5HDG��'0$5HFWDQJOH5HDG7DUJHW��
�

� �
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DMARectangleReadTarget 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$5HFWDQJOH5HDG7DUJHW� 5HFWDQJOH'0$� �[$�&�� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�����7DJ�� 7DJ� ✔ ✔ [� 7DJ�WR�XVH�ZLWK�'0$�GDWD��

������ 5HVHUYHG� �� �� [� 5HVHUYHG�

 
1RWHV�� ��� 7KLV�UHJLVWHU�KROGV�WKH����ELW�WDJ�VHQW�WR�WKH�5DVWHUL]HU�MXVW�EHIRUH�WKH�LPDJH�GDWD�LV�VHQW�GXULQJ�D�

UHFWDQJXODU�'0$�WUDQVIHU�IURP�KRVW�PHPRU\�WR�5����1RUPDOO\�LW�ZRXOG�EH�RQH�RI�WKH�WDJV�
DOORZHG�E\�WKH�UDVWHUL]HU�GXULQJ�D�6\QF2Q+RVW'DWD�RU�6\QF2Q%LW0DVN�RSHUDWLRQ�ZLWK�WKH�WDJ�
PRGH�VHW�WR�+ROG���7KH�VHFRQGDU\�3&,�EXV�WUDIILF�LV�PLQLPL]HG�E\�VHQGLQJ�PXOWLSOH�LPDJH�ZRUGV�
ZLWK�D�VLQJOH�WDJ��ZLWK�D�FRXQW���

��� 7KLV�UHJLVWHU�PXVW�EH�ORDGHG�E\�LWVHOI�DQG�QRW�DV�SDUW�RI�DQ\�LQFUHPHQW��KROG�RU�LQGH[HG�JURXS��

��� 6HH�DOVR���'0$5HFWDQJOH5HDG$GGUHVV��'0$5HFWDQJOH5HDG/LQH3LWFK��
'0$5HFWDQJOH5HDG�

DMARectangleWrite 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$5HFWDQJOH:ULWH� 5HFWDQJOH'0$� �[$�&�� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� :LGWK� ✕  ✔ [� :LGWK�RI�WKH�UHFWDQJOH�LQ�SL[HOV���5DQJH��«�����

������ +HLJKW� ✕  ✔ [� +HLJKW�RI�WKH�UHFWDQJOH�LQ�SL[HOV���5DQJH��«�����

������ 3L[HO6L]H� ✕  ✔ [� 7KH�VL]H�RI�WKH�SL[HOV�LQ�WKH�VRXUFH�LPDJH�WR�UHDG���
7KH�SL[HO�VL]H�LV�XVHG�GXULQJ�DOLJQPHQW�DQG�SDFNLQJ���
7KH�YDOXHV�DUH��
�� ���ELWV���� ����ELWV���� ����ELWV���� ����ELWV�

��� 3DFN� ✕  ✔ [� �� �GDWD�LV�ULJKW�MXVWLILHG�DQG�DQ\�XQXVHG�ELWV��LQ�WKH�
PRVW�VLJQLILFDQW�HQG�RI�WKH�ZRUG��DUH�VHW�WR�]HUR���
�� �GDWD�UHDG�IURP�WKH�+RVW�2XW�),)2�LV�SDFNHG����
1�%��WKLV�LV�WKH�LQYHUVH�RI�WKH�ELW�VHWWLQJ�LQ�
'0$5HFWDQJOH5HDG�

������� 5HVHUYHG� �� �� [� �
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1RWHV�� ��� 7KH�5HFWDQJOH�'0$�PHFKDQLVP�DOORZV�LPDJH�GDWD�WR�EH�WUDQVIHUUHG�IURP�5��WR�KRVW�PHPRU\���

7KH�LPDJH�GDWD�PD\�EH�D�VXE�LPDJH�RI�D�ODUJHU�LPDJH�DQG�KDYH�DQ\�QDWXUDO�DOLJQPHQW�RU�SL[HO�VL]H���
,QIRUPDWLRQ�UHJDUGLQJ�WKH�UHFWDQJOH�WUDQVIHU�LV�KHOG�LQ�UHJLVWHUV�ORDGHG�IURP�WKH�LQSXW�),)2�RU�D�
'0$�EXIIHU����

 Note: Failure to supply an EOF may have unpredictable results. 
��� 7KH�SL[HO�GDWD�ZULWWHQ�WR�KRVW�PHPRU\�LV�DOZD\V�SDFNHG��KRZHYHU�ZKHQ�UHDG�IURP�WKH�+RVW�2XW�

),)2�LW�FDQ�EH�LQ�SDFNHG�RU�XQSDFNHG�IRUPDW���1RWH�WKDW�LW�LV�SDFNHG�ZKHQ�5HVHW���,W�FDQ�DOVR��
RSWLRQDOO\��EH�DOLJQHG�RQ����E\WH�ERXQGDULHV����

��� 7KH�PLQLPXP�QXPEHU�RI�3&,�ZULWHV�DUH�XVHG�WR�DOLJQ�DQG�SDFN�WKH�LPDJH�GDWD����
��� 5��LV�VHW�XS�WR�UDVWHUL]H�WKH�VRXUFH�DUHD�IRU�WKH�SL[HO�GDWD��GHSWK��VWHQFLO��FRORU��HWF���HQDEOHG�LQ�WKH�

5HQGHU�FRPPDQG���7KLV�LV�GRQH�EHIRUH�WKH�5HFWDQJXODU�'0$�LV�VWDUWHG��
��� 7KLV�UHJLVWHU�PXVW�EH�ORDGHG�E\�LWVHOI�DQG�QRW�DV�SDUW�RI�DQ\�LQFUHPHQW��KROG�RU�LQGH[HG�JURXS��
��� 6HH�DOVR��'0$5HFWDQJOH5HDG$GGUHVV��'0$5HFWDQJOH5HDG/LQH3LWFK��

'0$5HFWDQJOH5HDG7DUJHW�

DMARectangleWriteAddress 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$5HFWDQJOH:ULWH�
$GGUHVV�

5HFWDQJOH'0$� �[$�'�� ,QWHJHU�

� &RQWURO�UHJLVWHU� �
� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✔ ✔ [� ���ELW�SL[HO�DOLJQHG�E\WH�DGGUHVV�

 
1RWHV�� • 7KLV�UHJLVWHU�SURYLGHV�WKH�E\WH�DGGUHVV�RI�WKH�ILUVW�SL[HO�LQ�WKH�LPDJH�RU�VXE�LPDJH�WR�ZULWH�GXULQJ�

D�UHFWDQJXODU�'0$�WUDQVIHU�IURP�5��WR�KRVW�PHPRU\���7KH�DGGUHVV�VKRXOG�EH�DOLJQHG�WR�WKH�
QDWXUDO�VL]H�RI�WKH�SL[HO��H[FHSW�IRU����ELW�SL[HOV�ZKLFK�PD\�EH�DOLJQHG�WR�DQ\�E\WH�ERXQGDU\��

• 7KLV�UHJLVWHU�PXVW�EH�ORDGHG�E\�LWVHOI�DQG�QRW�DV�SDUW�RI�DQ\�LQFUHPHQW��KROG�RU�LQGH[HG�JURXS��

• 6HH�DOVR��'0$5HFWDQJOH:ULWH��'0$5HFWDQJOH:ULWH/LQH3LWFK��'0$5HDG*/,176RXUFH�
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DMARectangleWriteControl 
DMARectangleWriteControlAnd 
DMARectangleWriteControlOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$5HFWDQJOH:ULWH&RQWURO� 5HFWDQJOH'0$� �[&$��� %LWILHOG�
'0$5HFWDQJOH:ULWH&RQWURO�
$QG�

5HFWDQJOH'0$� �[&$��� %LWILHOG�

'0$5HFWDQJOH:ULWH&RQWURO�
2U�

5HFWDQJOH'0$� �[&$��� %LWILHOG�

� &RQWURO�5HJLVWHU� �
� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 5HVHUYHG�� ✓  ✕  �� �

�� $OLJQPHQW� ✓  ✓  [� �� �2II� � �
�� �$OLJQ�WR����E\WH�ERXQGDU\�ZKHUH�SRVVLEOH�

����� %\WH6ZDS� ✓  ✓  [� �� �$%&'��QR�VZDS�� �� �%$'&�
�� �&'$%� � �� �'&%$�

������ 5HVHUYHG� �� �� [� �

 
1RWHV�� �

� �

DMARectangleWriteLinePitch 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$5HFWDQJOH:ULWH/LQH�
3LWFK�

,QSXW� �[$�'�� ,QWHJHU�

� &RQWURO�5HJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� /LQH�3LWFK� ✔ ✔ [� /LQH3LWFK�LQ�SL[HOV�

 
1RWHV�� 7KLV�UHJLVWHU�GHILQHV�WKH�DPRXQW��LQ�E\WHV��WR�PRYH�IURP�RQH�VFDQOLQH�LQ�WKH�LPDJH�WR�WKH�QH[W�VFDQOLQH�

GXULQJ�D�UHFWDQJXODU�'0$�WUDQVIHU�IURP�5��WR�KRVW�PHPRU\���)RU�D�VXE�LPDJH�WKLV�LV�EDVHG�RQ�ZLGWK�
RI�WKH�ZKROH�LPDJH����

• 7KH�SLWFK�LV�KHOG�DV�D����ELW��
V�FRPSOHPHQW�QXPEHU���7KLV�LV�QRUPDOO\�DQ�LQWHJHU�PXOWLSOH�RI�WKH�
QXPEHU�RI�E\WHV�LQ�D�JURXS��

• 6HH�DOVR��'0$5HFWDQJOH:ULWH$GGUHVV��'0$5HFWDQJOH:ULWH��'0$5HDG*/,176RXUFH�

� �
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DownloadAddress 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'RZQORDG$GGUHVV� )UDPHEXIIHU� �[%�'�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 3DJH�$GGUHVV� ✓  ✓  ;� ���ELW�LQWHJHU�YDOXH�IURP���WR�������

 
1RWHV�� +ROGV�WKH�DGGUHVV�WR�ZKLFK�WR�GRZQORDG����ELWV�RI�GDWD���7KH�DGGUHVV�LV�LQFUHPHQWHG�DIWHU�HYHU\�ZULWH���

7KH�VLPSOHVW�ZD\�WR�GRZQORDG�GDWD�WR�WKH�IUDPHEXIIHU��RU�LQGHHG�DQ\�PHPRU\��LV�WR�XVH�WKH�
'RZQORDG$GGUHVV�UHJLVWHU�WR�VHW�XS�WKH�ZRUG�DGGUHVV���(DFK�VXEVHTXHQW�'RZQORDG'DWD�VHQGV����
ELWV�RI�UHJLVWHU�GDWD�WR�WKH�GRZQORDG�DGGUHVV��DIWHU�ZKLFK�WKH�GRZQORDG�DGGUHVV�LV�DXWR�LQFUHPHQWHG�WR�
DGGUHVV�WKH�QH[W�ZRUG���7KH�ERWWRP�WZR�ELWV�RI�WKH�'RZQORDG$GGUHVV�DUH�IRUFHG�WR�]HUR�IRU�WKH�
PHPRU\�XSGDWH��DQG�UHDGEDFN�UHWXUQV�WKH�LQFUHPHQWHG�DGGUHVV�YDOXH���)RU�D�PRUH�HIILFLHQW�DSSURDFK�
WR�ELWPDSV�VHH�'0$5HFWDQJOH�

�

DownloadData 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'RZQORDG'DWD� )UDPHEXIIHU� �[%�'�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD� ✕  ✓  [� ���ELW�GDWD�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�GDWD�WR�ZULWH�WR�PHPRU\���7KH�DGGUHVV�ZLOO�KDYH�SUHYLRXVO\�EHHQ�VHW�XS�XVLQJ�

WKH�'RZQORDG$GGUHVV�UHJLVWHU���(DFK�'RZQORDG'DWD�FRPPDQG�VHQGV����ELWV�RI�UHJLVWHU�GDWD�WR�WKH�
GRZQORDG�DGGUHVV��DIWHU�ZKLFK�WKH�GRZQORDG�DGGUHVV�LV�DXWR�LQFUHPHQWHG�WR�DGGUHVV�WKH�QH[W�ZRUG���
7KH�ERWWRP�WZR�ELWV�RI�WKH�'RZQORDG$GGUHVV�DUH�IRUFHG�WR�]HUR�IRU�WKH�PHPRU\�XSGDWH��DQG�
UHDGEDFN�UHWXUQV�WKH�LQFUHPHQWHG�DGGUHVV�YDOXH�

DownloadGlyphWidth 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'RZQORDG*O\SK:LGWK� 6HWXS� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� *O\SK�ZLGWK� ✓  ✓  [� ���ELW�LQWHJHU�YDOXH�IURP���WR�������

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�ZLGWK�RI�WKH�JO\SK�LQ�E\WHV��UDQJH��«����ZKLFK�LV�MXVW�DERXW�WR�EH�GRZQORDGHG�

YLD�WKH�*O\SK'DWD�UHJLVWHU���7KLV�PXVW�EH�VHQW�IRU�HYHU\�GRZQORDG�DV�LW�VHWV�XS�VRPH�VWDWH�XVHG�WR�
PDQDJH�WKH�GRZQORDG��
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DownloadTarget 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'RZQORDG7DUJHW� �'6HWXS� �[%���� 7DJ�QDPH��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 7DJ�QDPH� ✓  ✓  [� �

 
1RWHV�� 7KLV�WDJ�KROGV�WKH�UHJLVWHU�WKH�YDULRXV�GRZQORDG�RSHUDWLRQV�ZLOO�ZULWH�WKH�H[SDQGHG�RU�JHQHUDWHG�GDWD�

WR���,W�FDQ�KROG�DQ\�OHJDO�WDJ��EXW�W\SLFDOO\�ZLOO�EH�VHW�WR�)%'DWD�RU�)%6RXUFH'DWD��

Ê

dQ1dx 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G4�G[� 7H[WXUH� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� G4�G[�KROGV�WKH�;�JUDGLHQW�YDOXHV�IRU�WKH�4��WH[WXUH�FRRUGLQDWH���7KH�IRUPDW�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV���7KH�ELQDU\�SRLQW�LV�DUELWUDU\�EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6���7��
DQG�4��YDOXHV��

DQ1dyDom 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G4�G\'RP� 7H[WXUH� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �

� � � �
%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� G4�G\'RP�KROGV�WKH�<�JUDGLHQW�YDOXHV�DORQJ�WKH�GRPLQDQW�HGJH�IRU�WKH�4��WH[WXUH�FRRUGLQDWH���7KH�

IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW��7KH�ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ��EXW�PXVW�EH�
FRQVLVWHQW�IRU�DOO�6���7��DQG�4��YDOXHV��
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DQdx 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G4G[� 7H[WXUH� �[��&�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� 6HWV�WKH�;�GHULYDWLYH�IRU�WKH�4�SDUDPHWHU�IRU�WH[WXUH�PDS�LQWHUSRODWLRQ��7KH�YDOXH�LV�LQ����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�IRUPDW��7KH�ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ��EXW�PXVW�EH�FRQVLVWHQW�IRU�
DOO�6��7�DQG�4�YDOXHV���

DQdy 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G4G\� 7H[WXUH� �[��(�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ�� ✓  ✓  [� �

Q«��� ,QWHJHU�� ✓  ✓  [� �

 
1RWHV�� 7KH�UHJLVWHU�KROGV�WKH�<�JUDGLHQW�YDOXH�IRU�WKH�4�WH[WXUH�FRRUGLQDWH���7KH�IRUPDW�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV��7KH�ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ��EXW�PXVW�EH�FRQVLVWHQW�
IRU�DOO�6��7�DQG�4�YDOXHV��

DQdyDom 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G4G\'RP� 7H[WXUH� �[��&�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� 6HWV�WKH�<�JUDGLHQW�GRPLQDQW�IRU�WKH�4�SDUDPHWHU�IRU�WH[WXUH�PDS�LQWHUSRODWLRQ���([SUHVVHG�LQ����ELW�

�
V�FRPSOHPHQW�IL[HG�SRLQW��ELQDU\�SRLQW�DUELWUDU\�EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6��7�DQG�4�YDOXHV��
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DrawLine01 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'UDZ/LQH�� +RVW,Q� �[����� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;� ✕  ✔ [� �·V�FRPSOHPHQW�

������� <� ✕  ✔ [� �·V�FRPSOHPHQW�

 
1RWHV�� 'UDZ/LQH��VHWV�XS�DQG�UHQGHUV�D�OLQH�IURP�YHUWH[���WR�YHUWH[���GUDZV�D�OLQH�IURP�YHUWH[���WR�YHUWH[������

7KH�YHUWLFHV�DUH�ORDGHG�VHSDUDWHO\��
7KLV�WDJ�LV�QRW�XVHG�E\�WKH�JHRPHWU\�HQJLQH���,W�LV�D�+RVW,Q�LQVWUXFWLRQ�ZKLFK�DIIHFWV�WKH�UDVWHUL]HU�RQO\�
DQG�LV�UHWDLQHG�IRU�EDFNZDUGV�FRPSDWLELOLW\��

� �

DrawLine10 
1DPH� 0ß«iÊ #vvÃiÍÊ ��À�>ÍÊ
'UDZ/LQH��� +RVW,Q� �[����� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;� ✕  ✔ [� �·V�FRPSOHPHQW�

������� <� ✕  ✔ [� �·V�FRPSOHPHQW�

 
1RWHV�� • ,QLWLDWHV�D�OLQH��EHWZHHQ�9��DQG�9���VHW�XS�DQG�UHQGHU����

• 'UDZ/LQH���GUDZV�D�OLQH�IURP�YHUWH[���WR�YHUWH[���'UDZ/LQH���GUDZV�D�OLQH�IURP�YHUWH[���WR�
YHUWH[�����

• 7KLV�WDJ�LV�QRW�XVHG�E\�WKH�JHRPHWU\�HQJLQH���,W�LV�D�+RVW,Q�LQVWUXFWLRQ�ZKLFK�DIIHFWV�WKH�UDVWHUL]HU�
RQO\�DQG�LV�UHWDLQHG�IRU�EDFNZDUGV�FRPSDWLELOLW\�

DrawTriangle 
1DPH� 7\SH� 2IIVHW� )RUPDW�
'UDZ7ULDQJOH� 'HOWD� �[����� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� $UHD6WLSSOH�
(QDEOH�

✕  ✔ [� $UHD�VWLSSOLQJ�HQDEOH�

�� /LQH6WLSSOH�
(QDEOH�

✕  ✔ [� /LQH�VWLSSOLQJ�HQDEOH��

�� 5HVHW/LQH�
6WLSSOH�

✕  ✔ [� 5HVHW�OLQH�VWLSSOH�FRXQWHUV�

�� )DVW)LOO(QDEOH� ✕  ✔ [� (QDEOH�VSDQ�ILOOV�

����� 8QXVHG��� �� � [� �
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����� 3ULPLWLYH�7\SH� ✕  ✔ � 6HOHFW�SULPLWLYH�W\SH��
�� �/LQH� � �� �7UDSH]RLG� �� �3RLQW�

�� $QWLDOLDVH�
(QDEOH�

✕  ✔ � (QDEOHV�DQWLDOLDVLQJ�

�� $QWLDOLDVLQJ�
4XDOLW\�

✕  ✔ � 6HW�� ���VXE�SL[HO�UHVROXWLRQ�WR��[��
5HVHW�� ���VXE�SL[HO�UHVROXWLRQ�WR��[���

��� 8VH3RLQW�7DEOH� ✕  ✔ � :KHQ�WKLV�ELW�DQG�WKH�$QWLDOLDVLQJ(QDEOH�DUH�VHW��WKH�
G[�YDOXHV�XVHG�WR�PRYH�IURP�RQH�VFDQOLQH�WR�WKH�QH[W�
DUH�GHULYHG�IURP�WKH�3RLQW�7DEOH��

��� 6\QF2Q%LW�
0DVN�

✕  ✔ � 6HH�5HQGHU�FRPPDQG�IRU�GHWDLOV�

��� 6\QF2Q+RVW�
'DWD�

✕  ✔ � :KHQ�WKLV�ELW�LV�VHW�D�IUDJPHQW�LV�SURGXFHG�RQO\�ZKHQ�
RQH�RI�WKH�IROORZLQJ�UHJLVWHUV�KDYH�EHHQ�UHFHLYHG�IURP�
WKH�KRVW��'HSWK��6WHQFLO��&RORU�RU�)%'DWD��)%6RXUFH'DWD�

��� 7H[WXUH(QDEOH� ✕  ✔ [� �� �(QDEOH�
�� �'LVDEOH�
(QDEOHV�WH[WXULQJ�RI�WKH�IUDJPHQWV�SURGXFHG�GXULQJ�
UDVWHULVDWLRQ���8VHG�SULPDULO\�WR�GLVDEOH�WH[WXUH�IRU�
VSHFLILF�SULPLWLYHV���&�I��'HOWD0RGH�UHJLVWHU��

��� )RJ(QDEOH� ✕  ✔ [� (QDEOHV�IRJJLQJ�RI�WKH�IUDJPHQWV�SURGXFHG�GXULQJ�
UDVWHULVDWLRQ���1RWH�WKDW�WKH�)RJ�8QLW�PXVW�EH�VXLWDEO\�
HQDEOHG�DV�ZHOO�IRU�DQ\�IRJJLQJ�WR�RFFXU��

��� &RYHUDJH�
(QDEOH�

✕  ✔ [� (QDEOHV�WKH�FRYHUDJH�YDOXH�SURGXFHG�DV�SDUW�RI�WKH�
DQWLDOLDVLQJ�WR�ZHLJKW�WKH�DOSKD�YDOXH�LQ�WKH�DOSKD�WHVW�
XQLW����

��� 6XE3L[HO�
&RUUHFWLRQ�
(QDEOH�

✕  ✔ [� (QDEOHV�WKH�VXE�SL[HO�FRUUHFWLRQ�RI�WKH�FRORU��GHSWK��
IRJ�DQG�WH[WXUH�YDOXHV�DW�WKH�VWDUW�RI�D�VFDQOLQH����

��� 5HMHFW1HJDWLYH
)DFH��

✕  ✔ [� 5HMHFW�IDFHV�ZLWK�QHJDWLYH�DUHD�LI�EDFNIDFH�FXOO�LV�
HQDEOHG�

��� 6SDQ2SHUDWLRQ� ✕  ✔ [� ,QGLFDWHV�WKH�ZULWHV�DUH�WR�XVH�WKH�FRQVWDQW�FRORU�
IRXQG�LQ�WKH�SUHYLRXV�)%%ORFN&RORU�UHJLVWHU���

��«��� 5HVHUYHG�� ✕  ✕  [� 5HVHUYHG�

��� )%6RXUFH5HDG
(QDEOH�

✕  ✔ [� (QDEOHV�VRXUFH�EXIIHU�UHDGV�WR�EH�GRQH�LQ�WKH�
)UDPHEXIIHU�5HDG�8QLW����

 
1RWHV�� ,QLWLDWHV�D�WULDQJOH�VHW�XS�DQG�UHQGHU���&RPPDQG���GDWD�ILHOG�GXSOLFDWHV�WKH�5HQGHU�FRPPDQG�²�IRU�

GHWDLOV�VHH�WKH�5HQGHU�FRPPDQG�GHVFULSWLRQ���7KLV�WDJ�LV�QRW�XVHG�E\�WKH�JHRPHWU\�HQJLQH�DQG�DIIHFWV�
RQO\�WKH�UDVWHUL]HU���LW�LV�UHWDLQHG�IRU�EDFNZDUGV�FRPSDWLELOLW\��

�
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dRdx 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G5G[� &RORU�''$� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 8VHG�WR�VHW�WKH�;�JUDGLHQW�IRU�WKH�5HG�YDOXH�IRU�WKH�LQWHULRU�RI�D�WUDSH]RLG�ZKHQ�LQ�*RXUDXG�VKDGLQJ�

PRGH���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW������IL[HG�SRLQW�QXPEHUV����

�

dRdyDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G5G\'RP� &RORU� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�LV�XVHG�WR�VHW�WKH�<�JUDGLHQW�GRPLQDQW�IRU�WKH�5HG�YDOXH�DORQJ�D�OLQH��RU�IRU�WKH�GRPLQDQW�

HGJH�RI�D�WUDSH]RLG��ZKHQ�LQ�*RXUDXG�VKDGLQJ�PRGH��7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW������IL[HG�SRLQW�
IRUPDW��

DS1dx 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G6�G[� 7H[WXUH� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� G6�G[�KROGV�WKH�;�JUDGLHQW�YDOXH�IRU�WKH�6��WH[WXUH�FRRUGLQDWH���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�

IL[HG�SRLQW�QXPEHUV���7KH�ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ��EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6���7��
DQG�4��YDOXHV���7KH�UHJLVWHU�ZDV�IRUPHUO\�NQRZQ�DV�7H[HO&RRUG89�LQ�06��3HUPHGLD��DQG�HDUOLHU�
FKLSVHWV��
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DS1dyDom 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G6�G\'RP� 7H[WXUH� �[����� )L[HG�SRLQW�

� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ�� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� 7KH�GRPLQDQW�HGJH�JUDGLHQW��RI�WKH�WH[WXUH�6��SDUDPHWHU���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�

SRLQW�QXPEHUV��7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW�IL[HG�SRLQW�IRUPDW��7KH�ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�
ORFDWLRQ��EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6���7��DQG�4��YDOXHV��7KH�UHJLVWHU�ZDV�IRUPHUO\�NQRZQ�DV�
7H[HO&RRUG8�LQ�06��3HUPHGLD��DQG�HDUOLHU�FKLSVHWV��

DSdx 
1DPH� 7\SH� 2IIVHW� )RUPDW�
'6G[� 7H[WXUH� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� 6HWV�WKH�;�GHULYDWLYH�IRU�WKH�6�SDUDPHWHU�IRU�WH[WXUH�PDS�LQWHUSRODWLRQ��7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW�

IL[HG�SRLQW�IRUPDW��7KH�ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ��EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6��7�DQG�
4�YDOXHV���

DSdy 
1DPH� 7\SH� 2IIVHW� )RUPDW�
'6G\� 7H[WXUH� �[��'�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ�� ✓  ✓  [� �

Q«��� ,QWHJHU�� ✓  ✓  [� �

 
1RWHV�� 7KH�UHJLVWHU�KROGV�WKH�<�JUDGLHQW�YDOXH�IRU�WKH�6�WH[WXUH�FRRUGLQDWH���7KH�IRUPDW�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV��7KH�ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ��EXW�PXVW�EH�FRQVLVWHQW�
IRU�DOO�6��7�DQG�4�YDOXHV��
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DSdyDom 
1DPH� 7\SH� 2IIVHW� )RUPDW�
'6G\'RP� 7H[WXUH� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� 6HWV�WKH�<�GHULYDWLYH�GRPLQDQW�IRU�WKH�6�SDUDPHWHU�IRU�WH[WXUH�PDS�LQWHUSRODWLRQ���([SUHVVHG�LQ��
V�

FRPSOHPHQW�IL[HG�SRLQW��ELQDU\�SRLQW�DUELWUDU\�EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6��7�DQG�4�YDOXHV��

DT1dx 
1DPH� 7\SH� 2IIVHW� )RUPDW�
'7�G[� 7H[WXUH� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� G7�G[�KROGV�WKH�;�JUDGLHQW�YDOXH�IRU�WKH�7��WH[WXUH�FRRUGLQDWH���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�

IL[HG�SRLQW�QXPEHUV���7KH�ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ�EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6���7��
DQG�4��YDOXHV��

DT1dyDom 
1DPH� 7\SH� 2IIVHW� )RUPDW�
'7�G\'RP� 7H[WXUH� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ�� ✓  ✓  [� �

Q«��� ,QWHJHU�� ✓  ✓  [� �

 
1RWHV�� 7KH�GRPLQDQW�HGJH�JUDGLHQW��RI�WKH�WH[WXUH�7��SDUDPHWHU���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�

SRLQW�QXPEHUV��7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW�IL[HG�SRLQW�IRUPDW��7KH�ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�
ORFDWLRQ��EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6���7��DQG�4��YDOXHV��
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DTdx 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G7G[� 7H[WXUH� �[��$�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� 6HWV�WKH�;�JUDGLHQW�IRU�WKH�7�SDUDPHWHU�IRU�WH[WXUH�PDS�LQWHUSRODWLRQ��7KH�YDOXH�LV�LQ����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�IRUPDW��7KH�ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ��EXW�PXVW�EH�FRQVLVWHQW�IRU�
DOO�6��7�DQG�4�YDOXHV���

DTdy 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G7G\� 7H[WXUH� �[��(�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ�� ✓  ✓  [� �

Q«��� ,QWHJHU�� ✓  ✓  [� �

 
1RWHV�� 7KH�UHJLVWHU�KROGV�WKH�<�JUDGLHQW�YDOXH�IRU�WKH�7�WH[WXUH�FRRUGLQDWH���7KH�IRUPDW�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV��7KH�ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ��EXW�PXVW�EH�FRQVLVWHQW�
IRU�DOO�6��7�DQG�4�YDOXHV��

DTdyDom 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G7G\'RP� 7H[WXUH� �[��%�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� 6HWV�WKH�GRPLQDQW�<�JUDGLHQW�IRU�WKH�7�SDUDPHWHU�IRU�WH[WXUH�PDS�LQWHUSRODWLRQ���([SUHVVHG�LQ��
V�

FRPSOHPHQW�IL[HG�SRLQW��ELQDU\�SRLQW�DUELWUDU\�EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6��7�DQG�4�YDOXHV��
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DXDom 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G;'RP� 5DVWHUL]HU� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✕  [� �

��«��� ,QWHJHU� ✓  ✕  [� �

 
1RWHV�� 7KH�JUDGLHQW�IRU�WKH�GRPLQDQW�HGJH�KHOG�DV�D�������IL[HG�SRLQW��V�FRPSOHPHQW�YDOXH��9DOXH�DGGHG�

ZKHQ�PRYLQJ�IURP�RQH�VFDQOLQH��RU�VXE�VFDQOLQH��WR�WKH�QH[W�IRU�WKH�GRPLQDQW�HGJH�LQ�WUDSH]RLG�ILOOLQJ��
7KH�UHJLVWHU�DOVR�KROGV�WKH�FKDQJH�LQ�;�ZKHQ�SORWWLQJ�OLQHV��)RU�<�PDMRU�OLQHV�WKLV�ZLOO�EH�VRPH�IUDFWLRQ�
�G[�G\���RWKHUZLVH�LW�LV�QRUPDOO\��������GHSHQGLQJ�RQ�WKH�UHTXLUHG�VFDQQLQJ�GLUHFWLRQ���

DXSub 
1DPH� 7\SH� 2IIVHW� )RUPDW�
G;6XE� 5DVWHUL]HU� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✕  [� �

��«��� ,QWHJHU� ✓  ✕  [� �

 
1RWHV�� 7KH�JUDGLHQW�IRU�WKH�VXERUGLQDWH�HGJH���WKH�YDOXH�DGGHG�ZKHQ�PRYLQJ�IURP�RQH�VFDQOLQH�RU�VXE�

VFDQOLQH�WR�WKH�QH[W�IRU�WKH�VXERUGLQDWH�HGJH�LQ�WUDSH]RLG�ILOOLQJ���7ZR
V�FRPSOHPHQW�IL[HG�SRLQW�������
IRUPDW��

DY 
1DPH� 7\SH� 2IIVHW� )RUPDW�
'HOWD�<� 5DVWHUL]HU� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✕  [� �

��«��� ,QWHJHU� ✓  ✕  [� �

 
1RWHV�� 7KH�FKDQJH�LQ�<�EHWZHHQ�VFDQOLQHV�RU�VXE�VFDQOLQHV���WKH�YDOXH�DGGHG�WR�<�WR�PRYH�IURP�RQH�VFDQOLQH�

WR�WKH�QH[W���)RU�;�PDMRU�OLQHV�WKLV�ZLOO�EH�VRPH�IUDFWLRQ��G\�G[���RWKHUZLVH�LW�LV�QRUPDOO\��������
GHSHQGLQJ�RQ�WKH�UHTXLUHG�VFDQQLQJ�GLUHFWLRQ���7ZR
V�FRPSOHPHQW�IL[HG�SRLQW�������IRUPDW��
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DZdxL 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G=G[/� )RJ� �[��&�� )L[HG�SRLQW�SDLU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� ✓  ✕  [� /6%V�DOO���

��«��� ,QWHJHU� ✓  ✓  [� ��ELW�/6%�SDUW�RI�������IL[HG�SRLQW�YDOXH�

 
1RWHV�� G=G[/�DQG�G=G[8�VHW�WKH�GHSWK�GHULYDWLYH�SHU�XQLW�LQ�;�XVHG�LQ�UHQGHULQJ�WUDSH]RLGV�DQG�RU�IRU�)RJ�

ZKHQ�)RJ�PRGH�LV�8VH=���G=G[8�KROGV�WKH����PRVW�VLJQLILFDQW�ELWV��DQG�G=G[/�WKH�OHDVW�VLJQLILFDQW����
ELWV��7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW�������IL[HG�SRLQW�IRUPDW��

DZdxU 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G=G[8� )RJ� �[��&�� )L[HG�SRLQW�SDLU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

��«��� G=G[8� ✓  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� G=G[/�DQG�G=G[8�VHW�WKH�GHSWK�GHULYDWLYH�SHU�XQLW�LQ�;�XVHG�LQ�UHQGHULQJ�WUDSH]RLGV�DQG�RU�IRU�)RJ��

ZKHQ�)RJ�PRGH�LV�8VH=���G=G[8�KROGV�WKH����PRVW�VLJQLILFDQW�ELWV��DQG�G=G[/�WKH�OHDVW�VLJQLILFDQW�
���ELWV��7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW�������IL[HG�SRLQW�IRUPDW��

�

dZdyDomL 

1DPH� 7\SH� 2IIVHW� )RUPDW�
G=G\'RP/� )RJ� �[��'�� )L[HG�SRLQW�SDLU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� ✕  ✕  [� /6%V�DOO���

��«��� ,QWHJHU� ✓  ✓  [� ��ELW�/6%�SDUW�RU�������YDOXH�

 
1RWHV�� G=G\'RP/�DQG�G=G\'RP8�VHW�WKH�GHSWK�GHULYDWLYH�SHU�XQLW�LQ�<�DORQJ�WKH�GRPLQDQW�HGJH�RU�DORQJ�

D�OLQH�GXULQJ�WUDSH]RLG�UHQGHULQJ�ZKHQ�)RJ�PRGH�LV�´8VH=µ���G=G\'RP8�KROGV�WKH�PRVW�VLJQLILFDQW�
ELWV��DQG�WKH�OHDVW�VLJQLILFDQW�ELWV���7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW�������IL[HG�SRLQW�IRUPDW��
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DZdyDomU 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'=G\'RP8� )RJ� �[��'�� )L[HG�SRLQW�SDLU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� ,QWHJHU� ✓  ✓  [� ���ELW�LQWHJHU�SDUW�

 
1RWHV�� '=G\'RP8�DQG�G=G\'RP/�VHW�WKH�GHSWK�GHULYDWLYH�SHU�XQLW�LQ�<�IRU�WKH�GRPLQDQW�HGJH��RU�DORQJ�D�

OLQH��'=G\'RP8�KROGV�WKH�PRVW�VLJQLILFDQW�ELWV��DQG�G=G\'RP/�WKH�OHDVW�VLJQLILFDQW�ELWV��7KH�YDOXH�
LV�LQ��
V�FRPSOHPHQW�������IL[HG�SRLQW�IRUPDW��

EdgeFlag 

1DPH� 7\SH� 2IIVHW� )RUPDW�
(GJH)ODJ� 9HUWH[�PDFKLQH� �[��$�� ERROHDQ�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� )ODJ� ✓  ✓  [� �� IDOVH� � � WUXH� �

������ 8QXVHG� ✓  ✓  [� �

 
1RWHV�� 6HWV�WKH�FXUUHQW�HGJH�IODJ�WR�WKH�YDOXH�LQ�WKH�OHDVW�VLJQLILFDQW�ELW���(GJH�IODJV�DUH�VLQJOH�ELW�ERROHDQV��EXW�

DUH�DOVR�KHOG�LQ����ELW�ZRUGV��$OWKRXJK�WKLV�LV�LQHIILFLHQW�WKH\�DUH�UDUHO\�ORDGHG�WKURXJK�D�YHUWH[�DUUD\��

End 
1DPH� 7\SH� 2IIVHW� )RUPDW�
(QG� 'HOWD�XQLW� �[����� �
� &RPPDQG�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� (QG� ✕  ✕  [� �

 
1RWHV�� 7HUPLQDWHV�D�%HJLQ�(QG�SDLU�GHILQLQJ�D�SULPLWLYH�WR�UHQGHU���7DJ�RQO\��QR�DVVRFLDWHG�GDWD���(QG�VLPSO\�

FRQVXPHV�WKH�UHJLVWHU�VLQFH�LW�LV�QRW�XVHG�VXEVHTXHQWO\���6HH�%HJLQ��
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EndBoundingVolume 
1DPH� 7\SH� 2IIVHW� )RUPDW�
(QG%RXQGLQJ9ROXPH� 0DWUL[� �[&���� ELWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� FKDQQHO� ✕  ✓  [� 6HOHFWV�UHWXUQ�FKDQQHO�

������ 8QXVHG� ✕  ✓  [� �

 
1RWHV�� 7KH�ERXQGLQJ�YROXPH�LV�WHUPLQDWHG�XVLQJ�WKH�(QG%RXQGLQJ9ROXPH�FRPPDQG�ZKLFK�FDXVHV�WKH�

&RPPDQG�XQLW�WR�SURPSW�IRU�WKH�UHVXOWV�����7KLV�UHJLVWHU�LV�XVHG�E\�WKH�&RPPDQG�8QLW�WR�UHWXUQ�WKH�
UHVXOWV�RI�WKH�ERXQGLQJ�YROXPH�WHVW���7KH�ERWWRP���ELWV�VSHFLI\�ZKLFK�RI����UHWXUQ�FKDQQHOV�WKH�UHVXOWV�
VKRXOG�EH�SRVWHG�LQ��

�
�

EndOfFeedback 

1DPH� 7\SH� 2IIVHW� )RUPDW�
(QG2I)HHGEDFN� 5HFWDQJOH'0$� �[�))�� XQXVHG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QGRI)HHGEDFN� ✕  ✔ [� &RPPDQG�WDJ�

 
1RWHV�� '0$�WUDQVIHUV�WR�RU�IURP�WKH�+RVW�2XW�),)2�FDQ�XVH�HLWKHU�D�IL[HG�FRXQW��ZKHUH�WKH�SUHFLVH�DPRXQW�

RI�GDWD�LV�NQRZQ��RU�D�YDULDEOH�FRXQW��ZKHUH�WKH�DPRXQW�RI�GDWD�LV�XQNQRZQ�RU�XQGHILQHG����
(QGRI)HHGEDFN�LV�XVHG�WR�WHUPLQDWH�'0$�YDULDEOH�OHQJWK�PRGH�WUDQVIHUV��
� 9DULDEOH�&RXQW�

7\SLFDOO\��YDULDEOH�FRXQW�PRGH�LV�XVHG�IRU�&RQWH[W'XPS�RU�5XQ�/HQJWK�(QFRGHG�GDWD���,Q�WKLV�
PRGH�WKH�2XWSXW�'0$�FRQWUROOHU�LV�SODFHG�LQ�)HHGEDFN�PRGH�DQG�FRQWLQXHV�WR�WUDQVIHU�GDWD�
IURP�WKH�+RVW�2XW�),)2�XQWLO�LW�ILQGV�DQ�(QG2I)HHGEDFN�WDJ��

� 7KH�)LOWHU0RGH�UHJLVWHU�VKRXOG�EH�VHW�XS�E\�VHWWLQJ�ELWV����DQG����WR�DOORZ�ERWK�FRQWH[W�GDWD�DQG�
WDJV�WKURXJK�VR�WDJV�DQG�GDWD�LQDSSURSULDWH�WR�WKLV�PRGH�FDQ�EH�GLVFDUGHG�DQG�WKH�
(QG2I)HHGEDFN�WDJ�FDQ�EH�LGHQWLILHG���%LW����RI�WKH�)LOWHU0RGH�UHJLVWHU�HQDEOHV�5/(�GDWD�LQWR�
WKH�RXWSXW�),)2���7KH�+RVW�2XW�),)2�GRHV�QRW�QHHG�WR�EH�HPSW\�EXW�WKLV�ZRXOG�EH�SUHIHUDEOH���
7KH�3&,�UHJLVWHU�KROGV�WKH�QXPEHU�RI�ZRUGV�ZULWWHQ�WR�PHPRU\�ZKHQ�WKH�2XWSXW�'0$�KDV�
ILQLVKHG���7KLV�PHWKRG�UHOLHYHV�WKH�SURJUDPPHU�IURP�NQRZLQJ�EHIRUHKDQG�KRZ�PXFK�FRQWH[W�
GDWD�ZLOO�EH�VDYHG���

� &DXWLRQ��
:KHQ�XVLQJ�)HHGEDFN�'0$�PRGH��LI�5XQ�/HQJWK�(QFRGLQJ�LV�127�HQDEOHG�WKH�FKLS�FDQ�ORFN�
XS�EHFDXVH�WKH�(QG2I)HHGEDFN�WDJ�FDQQRW�EH�GHWHFWHG���

�
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FBBlockColor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%%ORFN&RORU� )UDPHEXIIHU� �[�$&�� LQWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RORU�� ✓  ✓  [� ���ELW�UDZ�IUDPHEXIIHU�IRUPDW�

 
1RWHV�� +ROGV�WKH�FRORU�DQG�RSWLRQDOO\�DOSKD�YDOXH�WR�ZULWH�GXULQJ�VSDQ�ZULWHV���7KH�GDWD�LV�LQ�UDZ�IUDPHEXIIHU�

IRUPDW�DQG�LV�DXWRPDWLFDOO\�UHSOLFDWHG�XS�WR�����ELWV�DQG�ORDGHG�LQWR�)%%ORFN&RORU>�«�@���7KH�ORFDO�
UHJLVWHUV�DV�ZHOO�DV�WKH�UHJLVWHUV�LQ�WKH�PHPRU\�GHYLFHV�DUH�XSGDWHG���7KLV�FRORU�LQIRUPDWLRQ�LV�XVHG�IRU�
FRQVWDQW�FRORU�WUDQVSDUHQW�VSDQ�ILOOV�RU�FRQVWDQW�FRORU�RSDTXH�VSDQ�ILOO�IRU�IRUHJURXQG�SL[HOV���
5HDGEDFN�UHWXUQV�WKH�GDWD�LQ�)%%ORFNFRORU����

FBBlockColor[0]  
FBBlockColor[1]  
FBBlockColor[2]  
FBBlockColor[3] 
1DPH� 7\SH� 2IIVHW� )RUPDW�
)%%ORFN&RORU>�«�@� )UDPHEXIIHU� �[%������[%�����

�[%������[%����
�

� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RORU�ZRUG�� ✓  ✓  [� ���ELW�UDZ�IUDPHEXIIHU�YDOXH�

 
1RWHV�� 7KHVH�UHJLVWHUV�XSGDWH�WKH�FRUUHVSRQGLQJ����ELWV�RI�EORFN�FRORU��LQ�UDZ�IUDPHEXIIHU�IRUPDW��LQ�WKH�

ORFDO�UHJLVWHU�DQG�PHPRU\�GHYLFHV���7KLV�FRORU�LQIRUPDWLRQ�LV�XVHG�IRU�FRQVWDQW�FRORU�WUDQVSDUHQW�VSDQ�
ILOOV�RU�FRQVWDQW�FRORU�RSDTXH�VSDQ�ILOO�IRU�IRUHJURXQG�SL[HOV���8VH�RI�WKH�LQGLYLGXDO�UHJLVWHUV�DOORZV�
GLIIHUHQW�FRORUV�IRU�SDWWHUQ�ILOOV��IRU�H[DPSOH��

FBBlockColorBack 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%%ORFN&RORU%DFN� )UDPHEXIIHU� �[%�$�� ,QWHJHU��
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RORU�ZRUG� ✓  ✓  [� ���ELW�UDZ�IUDPHEXIIHU�IRUPDW�

 
1RWHV�� +ROGV�WKH�FRORU�DQG�RSWLRQDOO\�DOSKD�YDOXH�WR�ZULWH�GXULQJ�VSDQ�ZULWHV���7KH�GDWD�LV�LQ�UDZ�IUDPHEXIIHU�

IRUPDW�DQG�LV�DXWRPDWLFDOO\�UHSOLFDWHG�XS�WR�����ELWV���7KH�ORFDO�UHJLVWHUV��)%%ORFN&RORU%DFN>�«�@�
DUH�XSGDWHG���7KLV�FRORU�LQIRUPDWLRQ�LV�XVHG�IRU�FRQVWDQW�FRORU�WUDQVSDUHQW�VSDQ�ILOOV�RU�FRQVWDQW�FRORU�
RSDTXH�VSDQ�ILOO�IRU�IRUHJURXQG�SL[HOV���5HDGEDFN�UHWXUQV�WKH�GDWD�LQ�)%%ORFNFRORU�����
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FBBlockColorBack[0] 
FBBlockColorBack[1] 
FBBlockColorBack[2] 
FBBlockColorBack[3] 
1DPH� 7\SH� 2IIVHW� )RUPDW�
)%%ORFN&RORU%DFN�>�«�@� )UDPHEXIIHU� �[%������[%�����

�[%������[%����
LQWHJHU�

� &RQWURO�UHJLVWHUV� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RORU�ZRUG��� ✓  ✓  [� ���ELW�UDZ�IUDPHEXIIHU�YDOXH�

 
1RWHV�� 7KHVH�UHJLVWHUV�XSGDWH�WKH�FRUUHVSRQGLQJ����ELWV�RI�EORFN�FRORU��LQ�UDZ�IUDPHEXIIHU�IRUPDW��LQ�WKH�

ORFDO�UHJLVWHU���7KLV�FRORU�LQIRUPDWLRQ�LV�XVHG�IRU�FRQVWDQW�FRORU�WUDQVSDUHQW�VSDQ�ILOOV�RU�FRQVWDQW�FRORU�
RSDTXH�VSDQ�ILOO�IRU�EDFNJURXQG�SL[HOV����

FBColor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%&RORU� )UDPHEXIIHU� �[�$��� �
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� �� ✕  [� 5HVHUYHG��

 
1RWHV�� ,QWHUQDO�UHJLVWHU�XVHG�LQ�LPDJH�XSORDG�DQG�SURFHVVHG�DV�FRQILJXUHG�LQ�)LOWHU0RGH�VHWWLQJV���7KLV�

UHJLVWHU�VKRXOG�QRW�EH�ZULWWHQ�WR���,W�LV�GRFXPHQWHG�VROHO\�WR�SURYLHG�WKH�WDJ�QDPH�RI�WKH�GDWD�UHWXUQHG�
WKURXJK�WKH�+RVW�2XW�),)2���)RUPDW�GHSHQGV�RQ�WKH�UDZ�IUDPHEXIIHU�RUJDQL]DWLRQ�DQG�DQ\�
UHIRUPDWWLQJ�ZKLFK�WDNHV�SODFH�LQ�WKH�&RORU�XQLW���3URFHVVLQJ����

FBDestReadBufferAddr[0…3] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%'HVW5HDG%XIIHU$GGU�
>�«�@�

)UDPHEXIIHU� �[$(�����[$(����
�[$(�����[$(���

,QWHJHU�

� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� +ROGV�WKH����ELW�EDVH�DGGUHVV�RI�WKH�IRXU�GHVWLQDWLRQ�EXIIHUV�LQ�PHPRU\���7KH�DGGUHVV�LV�D�E\WH�DGGUHVV�

DQG�VKRXOG�EH�DOLJQHG�WR�WKH�QDWXUDO�ERXQGDU\�IRU�WKH�VHOHFWHG�SL[HO�VL]H��
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FBDestReadBufferOffset[0…3] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%'HVW5HDG%XIIHU2IIVHW�
>�«�@�

)UDPHEXIIHU� �[$($����[$($���
�[$(%����[$(%��

,QWHJHU�

� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�;�RIIVHW�

��«��� <�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�<�RIIVHW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�RIIVHW�DGGHG�WR�WKH�IUDJPHQW
V�FRRUGLQDWH�IRU�HDFK�GHVWLQDWLRQ�EXIIHU���7KH�

QHZ�FRRUGLQDWH�LV�XVHG�IRU�DGGUHVV�FDOFXODWLRQV���7KLV�RIIVHW�DOORZV��IRU�H[DPSOH��ZLQGRZ�UHODWLYH�
FRRUGLQDWHV�WR�EH�FRQYHUWHG�LQWR�VFUHHQ�UHODWLYH�RQHV�SULRU�WR�SDWFKLQJ��SDWFKLQJ�RQO\�ZRUNV�VFUHHQ�
UHODWLYH����

FBDestReadBufferWidth[0…3] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%'HVW5HDG%XIIHU:LGWK�
>�«�@�

)UDPHEXIIHU� �[$(&����[$(&���
�[$('����[$('��

,QWHJHU�

� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� :LGWK� ✓  ✓  [� ���ELW�ZLGWK�RI�EXIIHU�

 
1RWHV�� +ROGV�WKH�ZLGWK�RI�HDFK�GHVWLQDWLRQ�EXIIHU���7KH�ZLGWK�LV�KHOG�DV�D����ELW�XQVLJQHG�LQWHJHU�VR�KDV�WKH�

UDQJH��«������
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FBDestReadEnables 
FBDestReadEnablesAnd 
FBDestReadEnablesOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%'HVW5HDG(QDEOHV� )UDPHEXIIHU� �[$((�� %LWILHOG�
)%'HVW5HDG(QDEOHV$QG� )UDPHEXIIHU� �[$'��� %LWILHOG�/RJLF�0DVN�
)%'HVW5HDG(QDEOHV2U� )UDPHEXIIHU� �[$'��� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� (��WR�(��

�
�

✔ ✔ [� 7KHVH�ELWV�DUH�WKH�(QDEOH�ELWV���6RIWZDUH�DVVLJQV�WKHVH�
WR�PDMRU�PRGHV�ZKLFK�FDQ�EH�HQDEOHG�RU�GLVDEOHG�
�VXFK�DV�$OSKD�%OHQGLQJ��LW�ZDQWV�WKH�)%�5HDG�8QLW�WR�
WUDFN�VR�GHVWLQDWLRQ�UHDGV�DUH�DXWRPDWLFDOO\�GRQH�ZKHQ�
QHFHVVDU\���:KHQ�D�ELW�LV���LW�LV�HQDEOHG��
(�«(��DUH�XVHG�IRU�IUDJPHQWV��

�«�� (��WR�(�� ✔ ✔ [� 8VHG�IRU�VSDQV�

�«��� 5��WR�5�� ✔ ✔ � 7KHVH�DUH�5HDG�ELWV���6RIWZDUH�DVVLJQV�WKHVH�WR�
RSHUDWLRQV�ZLWKLQ�D�PDMRU�PRGH�ZKLFK�UHTXLUH�UHDGV���
)RU�H[DPSOH�WKH�PDMRU�PRGH�ZRXOG�EH�$OSKD�
%OHQGLQJ��EXW�QRW�DOO�DOSKD�EOHQGLQJ�RSWLRQ�UHTXLUH�WKH�
GHVWLQDWLRQ�EXIIHU�WR�EH�UHDG����:KHQ�D�ELW�LV���D�UHDG�
LV�UHTXLUHG��
5�«5��DUH�XVHG�IRU�IUDJPHQWV��

��«��� */,17�5��WR�
5��

✔ ✔ [� 8VHG�IRU�VSDQV�

��«��� 5HIHUHQFH�
$OSKD�

✔ ✔ [� 7KLV�LV�WKH�DOSKD�YDOXH�XVHG�WR�GLVDEOH�UHDGV�ZKHQ�
$OSKD)LOWHULQJ�LV�HQDEOHG��

 
1RWHV�� 0RQLWRUV�SRWHQWLDO�)%�5HDG�DFWLYLW\�RQ�XS�WR���SDUDPHWHUV�DVVLJQDEOH�LQ�VRIWZDUH��(�J���

(�� �$OSKD�%OHQG�(QDEOH�
5�� �6HW�ZKHQHYHU�DQ�DOSKD�EOHQG�PRGH�UHTXLUHV�D�UHDG�
(�� �ORJLFDOO\�(QDEOH�
5�� �6HW�ZKHQHYHU�D�ORJLFDO�RSHUDWLRQ�UHTXLUHV�D�UHDG��
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�
�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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FBDestReadMode 
FBDestReadModeAnd 
FBDestReadModeOr 

�
1DPH� 7\SH� 2IIVHW� )RUPDW�
)%'HVW5HDG0RGH� $OSKD�%OHQG� �[$((�� %LWILHOG�
)%'HVW5HDG0RGH$QG� $OSKD�%OHQG� �[$&��� %LWILHOG�/RJLF�0DVN�
)%'HVW5HDG0RGH2U� $OSKD�%OHQG� �[$&��� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV� 1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� 5HDG(QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�IUDJPHQWV�RU�VSDQV�WR�UHDG�
IURP�WKH�WKRVH�EXIIHUV�ZKLFK�DUH�HQDEOHG�
�(QDEOH>�«�@�ILHOGV����,I�WKLV�ELW�LV�FOHDU�WKHQ�QR�UHDGV�
IURP�DQ\�RI�WKH�GHVWLQDWLRQ�EXIIHUV�DUH�PDGH��

�� 5HVHUYHG� ✕  ✕  [� �

�«�� 6WULSH�3LWFK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�EHWZHHQ�
WKH�ILUVW�VFDQOLQH�LQ�D�VWULSH�DQG�WKH�ILUVW�VFDQOLQH�LQ�WKH�
QH[W�VWULSH���,W�ZRXOG�QRUPDOO\�EH�VHW�WR�QXPEHU�RI�
5;V�WLPHV�6WULSH+HLJKW���7KH�RSWLRQV�DUH��
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� �����
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR�]HUR�IRU�5���

�«�� 6WULSH+HLJKW� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�LQ�D�VWULSH���
7KH�RSWLRQV�DUH��
� �� ��� �� ���
� �� ��� �� ����
� �� ���
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR�]HUR�IRU�5���

�� (QDEOH�� ✔ ✔ [� (QDEOH�UHDGLQJ�IURP�EXIIHUV�����7KH�5HDG(QDEOH�ELW�
PXVW�DOVR�EH�VHW��

�� (QDEOH�� ✔ ✔ [� (QDEOH�UHDGLQJ�IURP�EXIIHUV����

��� (QDEOH�� ✔ ✔ [� (QDEOH�UHDGLQJ�IURP�EXIIHUV����

��� (QDEOH�� ✔ ✔ [� (QDEOH�UHDGLQJ�IURP�EXIIHUV����

��«��� /D\RXW�� ✔ ✔ [� 6HOHFWV�WKH�OD\RXW�RI�WKH�SL[HO�GDWD�LQ�PHPRU\�IRU�
EXIIHU�����7KH�RSWLRQV�DUH��
� �� �/LQHDU�
� �� �3DWFK����&RORU�EXIIHU�
� �� �3DWFK��B���/DUJH�WH[WXUH�PDSV�
� �� �3DWFK���6PDOO�WH[WXUH�PDSV�
1RWH����B��DQG�3DWFK��DUH�QRW�VXSSRUWHG�IRU�VSDQ�
UHDGV��

��«��� /D\RXW�� ✔ ✔ [� 6HOHFWV�WKH�OD\RXW�RI�WKH�SL[HO�GDWD�LQ�PHPRU\�IRU�
EXIIHU����

��«��� /D\RXW�� ✔ ✔ [� 6HOHFWV�WKH�OD\RXW�RI�WKH�SL[HO�GDWD�LQ�PHPRU\�IRU�
EXIIHU����

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��«��� /D\RXW�� ✔ ✔ [� 6HOHFWV�WKH�OD\RXW�RI�WKH�SL[HO�GDWD�LQ�PHPRU\�IRU�
EXIIHU����

���
���
���
���

2ULJLQ��
2ULJLQ��
2ULJLQ��
2ULJLQ��

✔ ✔ [� 7KHVH�ILHOGV�VHOHFWV�ZKHUH�WKH�ZLQGRZ�RULJLQ�LV�IRU�
EXIIHU��«��UHVSHFWLYHO\���7KH�RSWLRQV�DUH��
� �� �7RS�/HIW��
� �� �%RWWRP�/HIW�

��� %ORFNLQJ� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�GHVWLQDWLRQ�VSDQ�UHDGV�WR�
EORFN�WR�SUHYHQW�UHDGV�DQG�ZULWHV�IURP�RYHUODSSLQJ��LQ�
WLPH����(DFK�VSDQ�LV�UHDG�LQ�IXOO�DQG�WKHQ�ZULWWHQ���7KLV�
LV�OHVV�HIILFLHQW�WKDQ�VWUHDPLQJ��ELW�LV�FOHDU���EXW�DOORZV�
RYHUODSSLQJ�EOLWV��VSDQV�RYHUODS��ZLWKRXW�FRUUXSWLRQ���
1RWH�WKLV�GRHV�QRW�QHHG�WR�EH�VHW�LI�WKH�GHVWLQDWLRQ�
UHDG�DQG�ZULWH�EXIIHUV�DUH�WKH�VDPH��

��� 5HVHUYHG�� �� �� [� �

��� 8VH5HDG�
(QDEOHV�

✔ ✔ [� :KHQ�WKLV�ELWV�LV�VHW�WKH�HQDEOHV�LQ�WKH�
)%'HVW5HDG(QDEOHV�UHJLVWHU�DUH�XVHG�WR�GHWHUPLQH�LI�
D�GHVWLQDWLRQ�UHDG�LV�UHTXLUHG���7KH�5HDG(QDEOH�ELW�
PXVW�DOVR�EH�VHW�DQG�WKH�FRUUHVSRQGLQJ�EXIIHU�ELWV�DV�
ZHOO�IRU�D�UHDG�WR�RFFXU��

��� $OSKD�)LOWHULQJ� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FRPSDUHV�WKH�IUDJPHQW·V�DOSKD�
YDOXH�DQG�LI�LW�LV�HTXDO�WR�WKH�$OSKD5HIHUHQFH�YDOXH�
�KHOG�LQ�WKH�)%5HDG(QDEOHV�UHJLVWHU��WKHQ�QR�UHDG�LV�
GRQH���7KLV�LV�GRQH�WR�VDYH�PHPRU\�EDQGZLGWK�ZKHQ�
WKH�DOSKD�EOHQG�PRGH�LV�VXFK�WKDW�ZLWK�WKH�JLYHQ�DOSKD�
YDOXH�WKH�GHVWLQDWLRQ�FRORU�GRHVQ
W�FRQWULEXWH�WR�WKH�
IUDJPHQW
V�FRORU��

 
1RWHV�� 7KH�GHVWLQDWLRQ�DGGUHVV�FDOFXODWLRQ�V��DUH�FRQWUROOHG�E\�WKH�)%'HVW5HDG0RGH�UHJLVWHU�DQG�WKH�DGGUHVV�

LV�D�IXQFWLRQ�RI�;��<��)%'HVW5HDG%XIIHU$GGU��)%'HVW5HDG%XIIHU2IIVHW��)%'HVW5HDG%XIIHU:LGWK�
DQG�3L[HO6L]H�SDUDPHWHUV���7KH�$GGU��2IIVHW�DQG�:LGWK�DUH�VSHFLILHG�LQGHSHQGHQWO\�IRU�HDFK�RI�WKH�
IRXU�SRVVLEOH�ZULWH�EXIIHUV��
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�
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FBHardwareWriteMask 

1DPH� 7\SH� 2IIVHW� )RUPDW�

)%+DUGZDUH:ULWH0DVN� )UDPHEXIIHU� �[�$&�� �

� &RQWURO�UHJLVWHUU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� :ULWH�PDVN� ✓  ✓  [� ���ELW�PDVN�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�ZULWH�PDVN�XVHG�IRU�DOO�ZULWHV���:KHQ�D�ELW�LV�VHW��WKH�FRUUHVSRQGLQJ�ELW�LQ�HDFK�

IUDPHEXIIHU�ZRUG�LV�VHW��HQDEOHG�IRU�ZULWLQJ����7KH�PDVNLQJ�LV�DFWXDOO\�GRQH�LQ�WKH�PHPRU\�GHYLFHV�VR�
KDV�]HUR�LPSDFW�RQ�SHUIRUPDQFH�DQG�GRHVQ
W�UHTXLUH�DQ\�UHDGV����

• 7KH�KDUGZDUH�ZULWH�PDVN�DSSOLHV�RQO\�ZKHUH�D�IUDPHEXIIHU�KDUGZDUH�ZULWHPDVN�LV�FRQILJXUHG���
:KHUH�LW�LV�QRW�VXSSRUWHG��WKLV�UHJLVWHU�VKRXOG�QRW�EH�ZULWWHQ�WR��

• :KHUH�KDUGZDUH�ZULWHPDVN�LV�VXSSRUWHG�DQG�XVHG��WKH�VRIWZDUH�ZULWHPDVN�PXVW�EH�GLVDEOHG�E\�
VHWWLQJ�DOO�ELWV�WR����

• ,I�WKH�IUDPHEXIIHU�LV�XVHG�LQ��ELW�SDFNHG�PRGH�WKH�KDUGZDUH�ZULWHPDVN�PXVW�EH���ELWV�ZLGH�DQG�
UHSOLFDWHG�WR�DOO�IRXU�E\WHV�RI�WKLV�UHJLVWHU��

FBSoftwareWriteMask 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%6RIWZDUH:ULWH0DVN� )UDPHEXIIHU� �[����� LQW�
� &RQWURO�UHJLVWHUU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� :ULWH�PDVN� ✓  ✓  [� ���ELW�PDVN�

 
1RWHV�� &RQWDLQV�WKH�VRIWZDUH�ZULWHPDVN�IRU�WKH�IUDPHEXIIHU����

• ,I�D�ELW�LV�VHW�� ���WKHQ�WKH�FRUUHVSRQGLQJ�ELW�LQ�WKH�IUDPHEXIIHU�LV�HQDEOHG�IRU�ZULWLQJ��

• ,I�KDUGZDUH�ZULWHPDVNLQJ�LV�LPSOHPHQWHG�WKHQ�WKH�VRIWZDUH�ZULWHPDVN�PXVW�EH�GLVDEOHG�E\�
VHWWLQJ�DOO�ELWV�WR����

• )UDPHEXIIHU�GHVWLQDWLRQ�UHDGV�VKRXOG�EH�HQDEOHG�LI�WKH�ZULWH�PDVN�LV�QRW�VHW�WR�DOO�RQHV��

FBSourceReadBufferAddr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%6RXUFH5HDG%XIIHU$GGU� )UDPHEXIIHU� �[$)��� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH����ELW�EDVH�DGGUHVV�RI�WKH�VRXUFH�EXIIHU�LQ�PHPRU\���7KH�DGGUHVV�LV�D�E\WH�

DGGUHVV�DQG�VKRXOG�EH�DOLJQHG�WR�WKH�QDWXUDO�ERXQGDU\�IRU�WKH�VHOHFWHG�SL[HO�VL]H��
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FBSourceReadBufferOffset 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%6RXUFH5HDG%XIIHU2IIVHW�� )UDPHEXIIHU� �[$)��� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�;�RIIVHW�

��«��� <�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�<�RIIVHW�

 
1RWHV�� +ROGV�WKH�RIIVHW�DGGHG�WR�WKH�IUDJPHQW
V�FRRUGLQDWH�IRU�WKH�VRXUFH�EXIIHU���7KH�QHZ�FRRUGLQDWHV�DUH�

XVHG�IRU�DGGUHVV�FDOFXODWLRQV���7KH�RIIVHW�DOORZV��IRU�H[DPSOH��ZLQGRZ�UHODWLYH�FRRUGLQDWHV�WR�EH�
FRQYHUWHG�LQWR�VFUHHQ�UHODWLYH�RQHV�SULRU�WR�SDWFKLQJ��SDWFKLQJ�RQO\�ZRUNV�VFUHHQ�UHODWLYH����

FBSourceReadBufferWidth 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%6RXUFH5HDG%XIIHU:LGWK� )UDPHEXIIHU� �[$)��� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� :LGWK� ✓  ✓  [� ���ELW�EXIIHU�ZLGWK�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�ZLGWK�RI�WKH�VRXUFH�EXIIHU���7KH�ZLGWK�LV�KHOG�DV�D����ELW�XQVLJQHG�LQWHJHU�VR�KDV�

WKH�UDQJH��«������

�
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FBSourceReadMode 
FBSourceReadModeAnd 
FBSourceReadModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%6RXUFH5HDG0RGH� )UDPHEXIIHU� �[$)��� %LWILHOG�
)%6RXUFH5HDG0RGH$QG� )UDPHEXIIHU� �[$&$�� %LWILHOG�
)%6RXUFH5HDG0RGH2U� )UDPHEXIIHU� �[$&$�� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� 5HDG(QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�IUDJPHQWV�RU�VSDQV�WR�UHDG�
IURP�WKH�VRXUFH�EXIIHU�SURYLGLQJ�WKH\�DUH�HQDEOHG�LQ�
WKH�5HQGHU�FRPPDQG��XVLQJ�WKH�)%6RXUFH5HDG(QDEOH�
ELW��ELW�������,I�WKLV�ELW�LV�FOHDU�WKHQ�QR�VRXUFH�UHDGV�DUH�
PDGH��

�� 5HVHUYHG�� ✕  ✕  [� �

�«�� 6WULSH3LWFK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�EHWZHHQ�
WKH�ILUVW�VFDQOLQH�LQ�D�VWULSH�DQG�WKH�ILUVW�VFDQOLQH�LQ�WKH�
QH[W�VWULSH���,W�ZRXOG�QRUPDOO\�EH�VHW�WR�QXPEHU�RI�
5;V��6WULSH+HLJKW���7KH�RSWLRQV�DUH��
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� �����
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR�]HUR�IRU�5���

�«�� 6WULSH�+HLJKW� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�LQ�D�VWULSH���
7KH�RSWLRQV�DUH��
� �� ��� �� ���
� �� ��� �� ����
� �� ���
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR�]HUR�IRU�5���

�«�� /D\RXW� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�OD\RXW�RI�WKH�SL[HO�GDWD�LQ�
PHPRU\�IRU�EXIIHU��«��UHVSHFWLYHO\���7KH�RSWLRQV�
DUH��
� �� �/LQHDU�
� �� �3DWFK��� &RORU�EXIIHU�
� �� �3DWFK��B�� /DUJH�WH[WXUH�PDSV�
� �� �3DWFK�� 6PDOO�WH[WXUH�PDSV�
1RWH�3DWFK��B��DQG�3DWFK��DUH�QRW�VXSSRUWHG�IRU�
VSDQ�UHDGV��

��� 2ULJLQ� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�ZLQGRZ�RULJLQ�LV���7KH�
RSWLRQV�DUH��
� �� �7RS�/HIW��
� �� �%RWWRP�/HIW�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��� %ORFNLQJ� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�VRXUFH�VSDQ�UHDGV�WR�EORFN�
WR�SUHYHQW�UHDGV�DQG�ZULWHV�IURP�RYHUODSSLQJ��LQ�
WLPH����(DFK�VSDQ�LV�UHDG�LQ�IXOO�DQG�WKHQ�ZULWWHQ���7KLV�
LV�OHVV�HIILFLHQW�WKDQ�VWUHDPLQJ��ELW�LV�FOHDU���EXW�DOORZV�
RYHUODSSLQJ�EOLWV��VSDQV�RYHUODS��ZLWKRXW�FRUUXSWLRQ��

��� 5HVHUYHG�� ✕  ✕  [� �

��� 8VH7H[HO�
&RRUG�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��DOORZV�WKH�WH[HO�FRRUGLQDWH�
JHQHUDWHG�LQ�WKH�7H[WXUH�5HDG�8QLW�WR�EH�XVHG�LQVWHDG�
RI�WKH�IUDJPHQWV�;��<�FRRUGLQDWH�DV�SDUW�RI�WKH�VRXUFH�
DGGUHVV�FDOFXODWLRQ���7KH�7H[WXUH�5HDG�8QLW�PXVW�DOVR�
EH�VHW�XS�DV�DSSURSULDWH��DOWKRXJK�IDLOXUH�WR�GR�VR�ZLOO�
QRW�FDXVH�D�FKLS�KDQJ���7KLV�ELW�VKRXOG�QRW�EH�VHW�
ZKHQ�VSDQ�UHDGV�DUH�GRQH���7KLV�LV�XVHIXO�IRU�VWUHWFK�
EOLWV�ZKHQ�WKH�VRXUFH�LV�WKH�IUDPHEXIIHU��

��� :UDS;�(QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�;�FRRUGLQDWH�WR�EH�
ZUDSSHG���7KH�ZUDSSLQJ�LV�GRQH�RQ�SRZHU�RI�WZR�
SL[HO�ERXQGDULHV�DV�GHILQHG�LQ�WKH�:UDS;�ILHOG���:KHQ�
VSDQ�UHDGV�DUH�XVHG�WKH�ZUDSSLQJ�SRLQW�PXVW�EH�D�
PXOWLSOH�RI����E\WHV�VR�VPDOOHU�SDWWHUQV�PXVW�EH�
UHSOLFDWHG�LQ�;�WR�EH�WKLV�ZLGWK���1RUPDO�SL[HO�UHDGV�
GR�QRW�VXIIHU�IURP�WKLV�UHVWULFWLRQ��

��� :UDS<�(QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�<�FRRUGLQDWH�WR�EH�
ZUDSSHG���7KH�ZUDSSLQJ�LV�GRQH�RQ�SRZHU�RI�WZR�
SL[HO�ERXQGDULHV�DV�GHILQHG�LQ�WKH�:UDS<�ILHOG��

��«��� :UDS;� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�PDVN�WR�XVH�IRU�;�ZUDSSLQJ���
7KH�RSWLRQV�DUH��

� �«�� PDVN� ��
�:UDS;������

�����
� ��«��� PDVN� ��[IIII�

��«��� :UDS<�   � 7KLV�ILHOG�GHILQHV�WKH�PDVN�WR�XVH�IRU�<�ZUDSSLQJ���
7KH�RSWLRQV�DUH��

� �«�� PDVN� ��
�:UDS<������

�����
� ��«��� PDVN� ��[IIII�

��� ([WHUQDO�6RXUFH�
'DWD�

  � 7KLV�ELW��ZKHQ�VHW��LQGLFDWHV�WKDW�HYHQ�WKRXJK�VRXUFH�
UHDGV�DUH�GLVDEOHG�VRXUFH�GDWD�LV�EHLQJ�SURYLGHG�IURP�
DQ�H[WHUQDO�VRXUFH���7KLV�ZLOO�EH�GDWD�GRZQORDGHG�E\�
WKH�KRVW��XVLQJ�WKH�&RORU�FRPPDQG��RU�IURP�WKH�
/87���7KLV�GDWD�LV�LQWHUOHDYHG�ZLWK�WKH�GHVWLQDWLRQ�
GDWD�DV�LI�WKH�VRXUFH�GDWD�KDG�UHDOO\�EHHQ�UHDG�IURP�
PHPRU\���7KLV�LV�LPSRUWDQW�IRU�VSDQ�ORJLFDO�RS�
SURFHVVLQJ�ZKHQ�WKH�VRXUFH�GDWD�LV�QRW�IURP�PHPRU\��

��«��� 8QXVHG� �� �� [� �

 
1RWHV�� 'LVWLQFW�VRXUFH�UHDGV�DUH�VWLOO�QHHGHG�ZKHQ�D�VRXUFH�LPDJH�LV�WR�EH�EOHQGHG�RU�ORJLFDOO\�FRPELQHG�LQWR�

WKH�GHVWLQDWLRQ�EXIIHU�RU�EXIIHUV��
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��



Graphics Registers  GLINT R5 Reference Guide Volume III

  

  

5-104 Proprietary and Confidential �'labs�

FBWriteBufferAddr[0…3] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%:ULWH%XIIHU$GGU>�«�@� )UDPHEXIIHU� �[%������[%�����

�[%������[%����
,QWHJHU�

� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROGV�WKH����ELW�EDVH�DGGUHVVHV�RI�WKH�IRXU�EXIIHUV�LQ�PHPRU\���7KH�DGGUHVV�LV�D�E\WH�

DGGUHVV�DQG�VKRXOG�EH�DOLJQHG�WR�WKH�QDWXUDO�ERXQGDU\�IRU�WKH�VHOHFWHG�SL[HO�VL]H�

FBWriteBufferOffset[0…3] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%:ULWH%XIIHU2IIVHW>�«�@�� )UDPHEXIIHU� �[%������[%�����

�[%������[%����
,QWHJHU�

� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�;�RIIVHW�

��«��� <�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�<�RIIVHW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�RIIVHW�DGGHG�WR�WKH�IUDJPHQW
V�FRRUGLQDWH�IRU�HDFK�EXIIHU���7KH�QHZ�

FRRUGLQDWH�LV�XVHG�IRU�DGGUHVV�FDOFXODWLRQV���7KLV�RIIVHW�DOORZV��IRU�H[DPSOH��ZLQGRZ�UHODWLYH�
FRRUGLQDWHV�WR�EH�FRQYHUWHG�LQWR�VFUHHQ�UHODWLYH�RQHV�SULRU�WR�SDWFKLQJ��SDWFKLQJ�RQO\�ZRUNV�VFUHHQ�
UHODWLYH���

FBWriteBufferWidth[0…3] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)%:ULWH%XIIHU:LGWK>�«�@� )UDPHEXIIHU� �[%������[%�����

�[%������[%����
,QWHJHU�

� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� :LGWK� ✓  ✓  [� ���ELW�ZLGWK�RI�EXIIHU�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�ZLGWK�RI�HDFK�EXIIHU���7KH�ZLGWK�LV�KHOG�DV�D����ELW�XQVLJQHG�LQWHJHU�VR�KDV�WKH�

UDQJH��«�����
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FBWriteMode 
FBWriteModeAnd 
FBWriteModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�

)%:ULWH0RGH� $OSKD�%OHQG� �[�$%�� %LWILHOG�

)%:ULWH0RGH�$QG� $OSKD�%OHQG� �[$&)�� %LWILHOG�/RJLF�0DVN�

)%:ULWH0RGH�2U� $OSKD�%OHQG� �[$&)�� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� :ULWH(QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�IUDJPHQW�RU�VSDQV�WR�ZULWH�
WR�WKH�EXIIHU����RU�LI�PXOLW�UHDGV�LQ�)%'HVW5HDG�DUH�
HQDEOHG�WKHQ�ZULWHV�DUH�GRQH�WR�WKH�FRUUHVSRQGLQJ�
EXIIHUV�ZKLFK�ZHUH�UHDG���,I�WKLV�ELW�LV�FOHDU�WKHQ�QR�
ZULWHV�WR�DQ\�EXIIHU�DUH�PDGH���1RWH�WKDW�WKH�
(QDEOH>�«�@�ELWV�DUH�LJQRUHG�XQOHVV�5HSOLFDWH�LV�DOVR�
VHW��

�«�� 5HVHUYHG�� ✔ ✔ [� �

�� 5HSOLFDWH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�HDFK�IUDJPHQW�RU�VSDQ�WR�EH�
ZULWWHQ�LQWR�DOO�WKH�HQDEOHG�EXIIHUV���,W�VKRXOG�QRW�EH�
VHW�LI�PXOWL�EXIIHU�UHDGV�DUH�HQDEOHG�LQ�)%'HVW5HDG�
0RGH��

�� 2SDTXH6SDQ� ✔ ✔ [� 7KLV�ILHOG�GHWHUPLQHV�KRZ�FRQVWDQW�FRORU�VSDQV�DUH�
ZULWWHQ��UHFDOO�WKH�5HQGHU�FRPPDQG�VHOHFWV�EHWZHHQ�
FRQVWDQW�FRORU�RU�YDULDEOH�FRORU�VSDQV����7KH�RSWLRQV�
DUH��
� �� �7UDQVSDUHQW�
� �� �2SDTXH�
7UDQVSDUHQW�VSDQV�MXVW�XVH�RQH�FRORU�IRU�WKH�
IRUHJURXQG�SL[HOV�DQG�WKH�EDFNJURXQG�SL[HOV�DUH�QRW�
ZULWWHQ���2SDTXH�VSDQV�ZULWH�WR�IRUHJURXQG�DQG�
EDFNJURXQG�SL[HOV�XVLQJ�)%%ORFN&RORU�IRU�WKH�
IRUHJURXQG�SL[HOV�DQG�)%%ORFN&RORU%DFN�IRU�WKH�
EDFNJURXQG�SL[HOV��

�«�� 6WULSH3LWFK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�EHWZHHQ�
WKH�ILUVW�VFDQOLQH�LQ�D�VWULSH�DQG�WKH�ILUVW�VFDQOLQH�LQ�WKH�
QH[W�VWULSH���,W�ZRXOG�QRUPDOO\�EH�VHW�WR�QXPEHU�RI�
5;V��6WULSH+HLJKW���7KH�RSWLRQV�DUH��
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� �����
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR���IRU�5���

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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�«��� 6WULSH+HLJKW� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�LQ�D�VWULSH���
7KH�RSWLRQV�DUH��
� �� ��� �� ���
� �� ��� �� ����
� �� ���
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR���IRU�5���

���
���
���
���

(QDEOH��
(QDEOH��
(QDEOH��
(QDEOH��

✔ ✔ [� 7KHVH�ELWV��ZKHQ�VHW��HQDEOH�ZULWHV�WR�EXIIHU��«��
UHVSHFWLYHO\�GXULQJ�UHSOLFDWLRQ���7KH�:ULWH(QDEOH�ELW�
PXVW�DOVR�EH�VHW��

��«���
��«���
��«���
��«���

/D\RXW��
/D\RXW��
/D\RXW��
/D\RXW��

✔ ✔ [� 7KHVH�ILHOGV�VHOHFW�WKH�OD\RXW�RI�WKH�SL[HO�GDWD�LQ�
PHPRU\�IRU�EXIIHU��«��UHVSHFWLYHO\���7KH�RSWLRQV�
DUH��
� �� �/LQHDU�
� �� �3DWFK��� &RORU�EXIIHU�
� �� �3DWFK��B�� /DUJH�WH[WXUH�PDSV�
� �� �3DWFK�� 6PDOO�WH[WXUH�PDSV�

���
���
���
���

2ULJLQ��
2ULJLQ��
2ULJLQ��
2ULJLQ��

✔ ✔ [� 7KHVH�ILHOGV�VHOHFW�ZKHUH�WKH�ZLQGRZ�RULJLQ�LV�IRU�
EXIIHU��«��UHVSHFWLYHO\���7KH�RSWLRQV�DUH��
� �� �7RS�/HIW��
� �� �%RWWRP�/HIW�

������� 8QXVHG�� �� �� [� �

 
1RWHV�� 7KH�)UDPHEXIIHU�LV�UHVSRQVLEOH�IRU��

��0DQDJLQJ�WKH�XSGDWHV�WR�XS�WR���PHPRU\�EXIIHUV��
��&DOFXODWLQJ�WKH�ZULWH�DGGUHVV�HV��RI�WKH�IUDJPHQW�LQ�WKH�PHPRU\��
��&RPELQLQJ�PXOWLSOH�IUDJPHQWV�LQ�WKH�VDPH�PHPRU\�ZRUG��
��&DOFXODWLQJ�WKH�ZULWH�DGGUHVVHV�RI�WKH�VSDQV�LQ�WKH�PHPRU\��
��$OLJQLQJ�VSDQ�GDWD�DQG�LVVXLQJ�PXOWLSOH�QRUPDO�ZULWHV��
��,PSOHPHQWLQJ�WUDQVSDUHQW�RU�RSDTXH�ILOOV��
��'LVSDWFK�WKH�DGGUHVVHV�DQG�GDWD�PDVN�WR�WKH�0HPRU\�&RQWUROOHU���

7KH�)%:ULWH0RGH�FRPPDQG�FRQWUROV�ZULWH�RSHUDWLRQV��
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

FeedbackAlpha 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN$OSKD� 0DWHULDO� �[�)&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU�� ✕  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�$OSKD�FRORXU�YDOXH��
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FeedbackBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN%OXH� 0DWHULDO� �[�)%�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� FRORU� ✕  ✓  ;� ���ELW�LQWHJHU�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�%OXH�FRORXU�YDOXH��

FeedbackGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN*UHHQ� 0DWHULDO� �[�)%�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� FRORU� ✕  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�*UHHQ�FRORXU�YDOXH��

FeedbackRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN5HG� 0DWHULDO� �[�)$�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� FRORU� ✕  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�5HG�FRORXU�YDOXH��

FeedbackQ 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN4� 7H[WXUH�)RJ� �[�)(�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� WH[WXUH� ✕  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�4�WH[WXUH�YDOXH��
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FeedbackR 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN5� 7H[WXUH�)RJ� �[�)'�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 7H[WXUH�5� ✕  ✓  [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�5�WH[WXUH�YDOXH�

FeedbackS 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN6� 7H[WXUH�)RJ� �[�)&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 7H[WXUH�6� ✕  ✓  [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�6�WH[WXUH�YDOXH��

FeedbackT 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN7� 7H[WXUH�)RJ� �[�)'�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 7H[WXUH�7� ✕  ✓  [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�7�WH[WXUH�YDOXH��
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FeedbackToken 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN7RNHQ� *HRPHWU\� �[�)��� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 3ULPLWLYH�� ✕  ✓  [� �

 
1RWHV�� 7KLV�PHVVDJH�GHILQHV�WKH�SULPLWLYH�W\SH�WKH�IROORZLQJ�IHHGEDFN�GDWD�GHVFULEHV���7KH�QXPEHU�RI�YHUWLFHV�

WKH�GDWD�UHSUHVHQWV�GHSHQGV�RQ�WKH�SULPLWLYH�W\SH�DQG�WKLV�LV�HQFRGHG�DV�IROORZV��
� �[��H������ 3RLQW�
� �[��H������ /LQH�
� �[��H������ 7ULDQJOH�
� �[��H������ %LWPDS�
� �[��H�D���� 'UDZ3L[HO�
� �[��H�F���� &RS\3L[HO�
� �[��H�H���� /LQH5HVHW�

FeedbackW 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN:� *HRPHWU\� �[�)$�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 7H[WXUH�:� ✕  ✓  [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�:�FRRUGLQDWH�YDOXH�

FeedbackX 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN;� *HRPHWU\� �[�)��� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� ;� ✕  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�;�FRRUGLQDWH�YDOXH�
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FeedbackY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN<� *HRPHWU\� �[�)��� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� <� ✕  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�<�FRRUGLQDWH�YDOXH�

FeedbackZ 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)HHGEDFN=� *HRPHWU\� �[�)��� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� =� ✕  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IHHGEDFN�=�FRRUGLQDWH�YDOXH��

FillBackgroundColor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO%DFNJURXQG&RORU� �'6HWXS� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� %DFNJURXQG�
&RORU�

✕  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� )LOO%DFNJURXQG&RORU�LV�DQ�DOLDV�IRU�WKH�%DFN*URXQG&RORU�UHJLVWHU���:LWK�)RUHJURXQG&RORU��KROGV�

WKH�IRUHJURXQG�DQG�EDFNJURXQG�FRORU�YDOXHV��$�EDFNJURXQG�SL[HO�LV�D�SL[HO�ZKRVH�FRUUHVSRQGLQJ�ELW�LQ�
WKH�FRORU�PDVN�LV�]HUR���7KH�FRORU�IRUPDW�LV�LQ�WKH�UDZ�IUDPHEXIIHU�IRUPDW�DQG���RU����ELW�SL[HOV�DUH�
DXWRPDWLFDOO\�UHSOLFDWHG�WR�ILOO�WKH����ELWV�RI�UHJLVWHU���

�
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FillConfig2D0 
FillConfig2D1 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO&RQILJ�'��� �'6HWXS� �[����� %LWILHOG�
)LOO&RQILJ�'�� �'6HWXS� �[����� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 2SDTXH�6SDQ� ✕  ✓  [� ,Q�5DVWHUL]HU0RGH��6FLVVRU�0RGH��
/RJLFDO2S0RGH��)%:ULWH0RGH��
7H[WXUH5HDG0RGH��

�� 0XOWL5;%OLW� ✕  ✓  [� 5DVWHUL]HU0RGH��6FLVVRU0RGH���UHVHUYHG�RQ�5��

�� 8VHU6FLVVRU(QD
EOH�

✕  ✓  [� 6FLVVRU0RGH�

�� )%'HVW5HDG(Q
DEOH�

✕  ✓  [� ,Q�)%'HVW5HDG0RGH�ELW��� ��5HDG(QDEOH��

�� $OSKD%OHQG(QD
EOH�

✕  ✓  [� ,Q�$OSKD%OHQG&RORU0RGH�DQG�
$OSKD%OHQG$OSKD0RGH��
� ELW��� �$OSKD%OHQG(QDEOH��(QDEOH��

�� 'LWKHU(QDEOH� ✕  ✓  [� ,Q�'LWKHU0RGH��
� ELW��� �'LWKHU(QDEOH��(QDEOH��

�� )RUJURXQG/RJL
FDO2S(QDEOH�

✕  ✓  [� ,Q�/RJLFDO2S0RGH��
� ELW��� �)RUJURXQG/RJLFDO2S(QDEOH��(QDEOH�� �

�«��� )RUJURXQG/RJL
FDO2S�

✕  ✓  [� ,Q�/RJLFDO2S0RGH��
� %LWV������ �)RUJURXQG/RJLFDO2S��/RJLF2S��

��� %DFNJURXQG/RJ
LFDO2S(QDEOH�

✕  ✓  [� ,Q�/RJLFDO2S0RGH��
� %LW���� �%DFNJURXQG/RJLFDO2S(QDEOH�
� �%DFNJURXQG�(Q���

��«��� %DFNJURXQG/RJ
LFDO2S�

✕  ✓  [� ,Q�/RJLFDO2S0RGH��
� %LWV������� �%DFNJURXQG/RJLFDO2S�

��� 8VH&RQVWDQW6R
XUFH�

✕  ✓  [� ,Q�/RJLFDO2S0RGH��
� ELW���� �8VH&RQVWDQW6RXUFH�

��� )%:ULWH(QDEOH� ✕  ✓  [� ,Q�)%:ULWH0RGH��
� ELW���� �)%:ULWH(QDEOH��:ULWH(QDEOH��

��� %ORFNLQJ� ✕  ✓  [� ,Q�)%6RXUFH5HDG0RGH�
� ELW���� �%ORFNLQJ�

��� ([WHUQDO6RXUFH
'DWD�

✕  ✓  [� ,Q�)%6RXUFH5HDG0RGH�
� ELW���� �([WHUQDO6RXUFH'DWD�

��� /870RGH�
(QDEOH�

✕  ✓  [� ,Q�/870RGH��
� ELW���� �(QDEOH�

��«��� 8QXVHG�� �� � [� �

 
1RWHV�� )LOO&RQILJ�'��DQG�)LOO&RQILJ�'��DUH�DOLDVHV�IRU�WKH�&RQILJ�'�UHJLVWHU���7KLV�UHJLVWHU�XSGDWHV�WKH�

PRGH�UHJLVWHUV�LQ�PXOWLSOH�XQLWV�DV�VKRZQ���7KH�QDPH�LQ�EUDFNHWV�LV�WKH�ILHOG�QDPH�LQ�WKH�
FRUUHVSRQGLQJ�PRGH�UHJLVWHU��LI�GLIIHUHQW�WR�WKH�ILHOG�QDPH�IRU�WKH�&RQILJ�'�FRPPDQG���$OVR�QRWH�
WKDW�ELW���DIIHFWV�VHYHUDO�PRGH�UHJLVWHUV��

�
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FillFBDestReadBufferAddr0 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO)%'HVW5HDG%XIIHU$GGU��� �'6HWXS� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✕  ✓  [� ���ELW�YDOXH�

 
1RWHV�� $Q�DOLDV�IRU�)%'HVW5HDG%XIIHU$GGU���WKLV�UHJLVWHU�KROGV�WKH����ELW�EDVH�DGGUHVV�RI�WKH�GHVWLQDWLRQ�

EXIIHU�LQ�PHPRU\���7KH�DGGUHVV�LV�D�E\WH�DGGUHVV�DQG�VKRXOG�EH�DOLJQHG�WR�WKH�QDWXUDO�ERXQGDU\�IRU�WKH�
VHOHFWHG�SL[HO�VL]H��

FillFBSourceReadBufferAddr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO)%6RXUFH5HDG%XIIHU�
$GGU�

�'6HWXS� �[����� ,QWHJHU�

� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✕  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�LV�DQ�DOLDV�IRU�)%6RXUFH5HDG%XIIHU$GGU�DQG�KROGV�WKH����ELW�EDVH�DGGUHVV�RI�WKH�VRXUFH�

EXIIHU�LQ�PHPRU\���7KH�DGGUHVV�LV�D�E\WH�DGGUHVV�DQG�VKRXOG�EH�DOLJQHG�WR�WKH�QDWXUDO�ERXQGDU\�IRU�WKH�
VHOHFWHG�SL[HO�VL]H��

FillFBSourceReadBufferOffset0 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO)%'HVW5HDG%XIIHU�
2IIVHW��

�'6HWXS� �[����� ,QWHJHU�

� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�;�RIIVHW�

��«��� <�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�<�RIIVHW�

 
1RWHV�� $OLDVLQJ�WKH�)LOO)%'HVW5HDG%XIIHU2IIVHW��UHJLVWHU��WKLV�UHJLVWHU�KROGV�WKH�RIIVHW�DGGHG�WR�WKH�IUDJPHQW
V�

FRRUGLQDWH�IRU�HDFK�GHVWLQDWLRQ�EXIIHU���7KH�QHZ�FRRUGLQDWH�LV�XVHG�IRU�DGGUHVV�FDOFXODWLRQV���7KLV�
RIIVHW�DOORZV��IRU�H[DPSOH��ZLQGRZ�UHODWLYH�FRRUGLQDWHV�WR�EH�FRQYHUWHG�LQWR�VFUHHQ�UHODWLYH�RQHV�SULRU�
WR�SDWFKLQJ��SDWFKLQJ�RQO\�ZRUNV�VFUHHQ�UHODWLYH����
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FillFBWriteBufferAddr0 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO)%:ULWH%XIIHU�$GGU�� �'6HWXS� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✕ � ✓ � [� ���ELW�YDOXH�

 
1RWHV�� $OLDVLQJ�IRU�WKH�)%:ULWH%XIIHU$GGU��UHJLVWHUV��WKLV�UHJLVWHU�KROGV�WKH����ELW�EDVH�DGGUHVVHV�RI�WKH�EXIIHU�

LQ�PHPRU\���7KH�DGGUHVV�LV�D�E\WH�DGGUHVV�DQG�VKRXOG�EH�DOLJQHG�WR�WKH�QDWXUDO�ERXQGDU\�IRU�WKH�
VHOHFWHG�SL[HO�VL]H�

FillForegroundColor0  

1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO)RUHJURXQG&RORU�� �'6HWXS� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� )RUHJURXQG�
&RORU�

✕  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� 7KLV�UHJLVWHUV�LV�DQ�DOLDV�IRU�WKH�)RUHJURXQG&RORU�UHJLVWHU���:LWK�%DFNJURXQG&RORU��KROGV�WKH�IRUHJURXQG�DQG�

EDFNJURXQG�FRORU�YDOXHV��7KH�FRORU�IRUPDW�LV�LQ�WKH�UDZ�IUDPHEXIIHU�IRUPDW�DQG���RU����ELW�SL[HOV�DUH�
DXWRPDWLFDOO\�UHSOLFDWHG�WR�ILOO�WKH����ELWV�RI�UHJLVWHU���

FillForegroundColor1 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO)RUHJURXQG&RORU�� �'6HWXS� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� )RUHJURXQG�
&RORU�

✕  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� 7KLV�UHJLVWHU�LV�DQ�DOLDV�IRU�WKH�)RUHJURXQG&RORU�UHJLVWHU���:LWK�%DFNJURXQG&RORU��KROGV�WKH�IRUHJURXQG�DQG�

EDFNJURXQG�FRORU�YDOXHV��7KH�FRORU�IRUPDW�LV�LQ�WKH�UDZ�IUDPHEXIIHU�IRUPDW�DQG���RU����ELW�SL[HOV�DUH�
DXWRPDWLFDOO\�UHSOLFDWHG�WR�ILOO�WKH����ELWV�RI�UHJLVWHU���

�
�
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FillGlyphPosition 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO*O\SK3RVLWLRQ� �'6HWXS� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�RIIVHW� ✕  ✓  [� �·V�FRPSOHPHQW�;�FRRUGLQDWH�

��«��� <�RIIVHW� ✕  ✓  [� �·V�FRPSOHPHQW�<�FRRUGLQDWH�

 
1RWHV�� 7KLV�UHJLVWHU�LV�DQ�DOLDV�IRU�WKH�*O\SK3RVLWLRQ�UHJLVWHU���,W�GHILQHV�WKH�JO\SK�RULJLQ�IRU�XVH�E\�WKH�

5HQGHU�'JO\SK�FRPPDQG��

FillRectanglePosition 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO5HFWDQJOH3RVLWLRQ� �'6HWXS� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�RIIVHW� ✕  ✓  [� �·V�FRPSOHPHQW�;�FRRUGLQDWH�

��«��� <�RIIVHW� ✕  ✓  [� �·V�FRPSOHPHQW�<�FRRUGLQDWH�

 
1RWHV�� 7KLV�LV�DQ�DOLDV�IRU�WKH�5HFWDQJOH3RVLWLRQ�UHJLVWHU���,W�GHILQHV�WKH�UHFWDQJOH�RULJLQ�IRU�XVH�E\�WKH�5HQGHU�'�

FRPPDQG��

FillRender2D 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO5HQGHU�'� �'6HWXS� �[����� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� :LGWK�� ✕  ✔ [� 6SHFLILHV�WKH�ZLGWK�RI�WKH�UHFWDQJOH�LQ�SL[HOV���,WV�UDQJH�
LV��«������

��«��� 2SHUDWLRQ� ✕  ✔ [� 7KLV�WZR�ELWV�ILHOG�LV�HQFRGHG�DV�IROORZV��
� �� �1RUPDO�
� �� �6\QF2Q+RVW'DWD�
� �� �6\QF2Q%LW0DVN�
� �� �3DWFK2UGHU5HQGHULQJ�
7KH�6\QF2Q+RVW'DWD�DQG�6\QF2Q%LW0DVN�VHWWLQJV�
MXVW�VHW�WKH�FRUUHVSRQGLQJ�ELW�LQ�WKH�5HQGHU�FRPPDQG���
3DWFK2UGHU5HQGHULQJ�GHFRPSRVHV�WKH�LQSXW�UHFWDQJOH�
LQ�WR�D�QXPEHU�RI�VPDOOHU�UHFWDQJHOV�WR�PDNH�EHWWHU�
XVH�RI�WKH�SDJH�VWUXFWXUH�RI�SDWFKHG�PHPRU\��VHH�
ODWHU���
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��� )%5HDG6RXUFH� ✕  ✔ [� 7KLV�ELW�VHWV�WKH�)%5HDG6RXUFH(QDEOH�ELW�LQ�WKH�
5HQGHU�FRPPDQG��

��� 6SDQ2SHUDWLRQ� ✕  ✔ [� 7KLV�ELW�VHWV�WKH�6SDQ2SHUDWLRQ�ELW�LQ�WKH�5HQGHU�
FRPPDQG��

��«��� +HLJKW�� ✕  ✔ [� 6SHFLILHV�WKH�KHLJKW�RI�WKH�UHFWDQJOH�LQ�SL[HOV���,WV�
UDQJH�LV��«������

��� ,QFUHDVLQJ;� ✕  ✔ [� 7KLV�ELW��ZKHQ�VHW��VSHFLILHV�WKH�UDVWHULVDWLRQ�LV�WR�EH�
GRQH�LQ�LQFUHDVLQJ�;��GLUHFWLRQ��

��� ,QFUHDVLQJ<� ✕  ✔ [� 7KLV�ELW��ZKHQ�VHW��VSHFLILHV�WKH�UDVWHULVDWLRQ�LV�WR�EH�
GRQH�LQ�LQFUHDVLQJ�<��GLUHFWLRQ��

��� $UHD6WLSSOH� ✕  ✔ [� 7KLV�ELW�VHWV�WKH�$UHD6WLSSOH(QDEOH�ELW�LQ�WKH�5HQGHU�
FRPPDQG��

��� 7H[WXUH� ✕  ✔ [� 7KLV�ELW�VHWV�WKH�7H[WXUH(QDEOH�ELW�LQ�WKH�5HQGHU�
FRPPDQG��

 
1RWHV�� 7KLV�FRPPDQG�VWDUWV�D�UHFWDQJOH�EHLQJ�UHQGHUHG�IURP�WKH�RULJLQ�JLYHQ�E\�WKH�5HFWDQJOH3RVLWLRQ�

UHJLVWHU���

FillScissorMaxXY 
1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO6FLVVRU0D[;<� �'6HWXS� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�FRRUGLQDWH� ✕  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�;�FRRUGLQDWH�

��«��� <�FRRUGLQDWH� ✕  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�<�FRRUGLQDWH�

 
1RWHV�� 7KLV�UHJLVWHU�LV�DQ�DOLDV�IRU�6FLVVRU0D[;<���,W�KROGV�WKH�PD[LPXP�;<�VFLVVRU�FRRUGLQDWH���L�H��WKH�

UHFWDQJOH�FRUQHU�IDUWKHVW�IURP�WKH�VFUHHQ�RULJLQ��

FillScissorMinXY 
1DPH� 7\SH� 2IIVHW� )RUPDW�
)LOO6FLVVRU0LQ;<� �'6HWXS� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�FRRUGLQDWH� ✕  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�;�FRRUGLQDWH�

��«��� <�FRRUGLQDWH� ✕  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�<�FRRUGLQDWH�

 
1RWHV�� 7KLV�UHJLVWHU�LV�DQ�DOLDV�IRU�WKH�6FLVVRU0LQ;<�UHJLVWHU���,W�KROGV�WKH�PLQLPXP�;<�VFLVVRU�FRRUGLQDWH���L�H��

WKH�UHFWDQJOH�FRUQHU�FORVHVW�WR�WKH�VFUHHQ�RULJLQ��
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FilterMode 
FilterModeAnd 
FilterModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�

)LOWHU0RGH� 2XWSXW� �[�&��� %LWILHOG�

)LOWHU0RGH$QG� 2XWSXW� �[$'��� %LWILHOG�/RJLF�0DVN�

)LOWHU0RGH2U� 2XWSXW� �[$'��� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� $FWLYH7DJ� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�3UHSDUH7R5HQGHU��
6XVSHQG5HDGV��$FWLYH6WHS;�DQG�
$FWLYH6WHS<'RP(GJH�WDJV�WR�EH�ZULWWHQ�LQWR�WKH�
RXWSXW�),)2��

�� $FWLYH'DWD� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�3UHSDUH7R5HQGHU��
6XVSHQG5HDGV��$FWLYH6WHS;�DQG�
$FWLYH6WHS<'RP(GJH�GDWD�WR�EH�ZULWWHQ�LQWR�WKH�
RXWSXW�),)2��

�� 3DVVLYH7DJ� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�3DVVLYH6WHS;�DQG�
3DVVLYH6WHS<'RP(GJH�WDJ�WR�EH�ZULWWHQ�LQWR�WKH�
RXWSXW�),)2��

�� 3DVVLYH'DWD� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�3DVVLYH6WHS;�DQG�
3DVVLYH6WHS<'RP(GJH�GDWD�WR�EH�ZULWWHQ�LQWR�WKH�
RXWSXW�),)2��

�� /%'HSWK7DJ� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�/%'HSWK�WDJ�WR�EH�ZULWWHQ�LQWR�WKH�
RXWSXW�),)2��

�� /%'HSWK'DWD� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�GDWD�XSORDG�IURP�WKH�'HSWK�
EXIIHU�WR�EH�ZULWWHQ�LQWR�WKH�RXWSXW�),)2��

�� 6WHQFLO7DJ� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�/%6WHQFLO�WDJ�WR�EH�ZULWWHQ�LQWR�
WKH�RXWSXW�),)2��

�� 6WHQFLO'DWD� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�GDWD�XSORDG�IURP�WKH�6WHQFLO�
EXIIHU�WR�EH�ZULWWHQ�LQWR�WKH�RXWSXW�),)2��

�� )%&RORU7DJ� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�)%&RORU�WDJ�WR�EH�ZULWWHQ�LQWR�WKH�
RXWSXW�),)2��

�� )%&RORU'DWD� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�GDWD�XSORDG�IURP�WKH�IUDPHEXIIHU�
WR�EH�ZULWWHQ�LQWR�WKH�RXWSXW�),)2��

��� 6\QF7DJ� ✔ ✔ [� :KHQ�VHW�DOORZV�6\QF�WDJ�WR�EH�ZULWWHQ�LQWR�WKH�RXWSXW�
),)2��

��� 6\QF'DWD� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�6\QF�GDWD�WR�EH�ZULWWHQ�LQWR�WKH�
RXWSXW�),)2��

��� 6WDWLVWLFV7DJ� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�3LFN5HVXOW��0D[+LW5HJLRQ�DQG�
0LQ+LW5HJLRQ�WDJV�WR�EH�ZULWWHQ�LQWR�WKH�RXWSXW�),)2��

��� 6WDWLVWLFV'DWD� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�3LFN5HVXOW��0D[+LW5HJLRQ�DQG�
0LQ+LW5HJLRQ�GDWD�WR�EH�ZULWWHQ�LQWR�WKH�RXWSXW�),)2��

��� 5HPDLQGHU7DJ� ✔ ✔ [� :KHQ�VHW�DOORZV�DQ\�WDJV�QRW�FRYHUHG�E\�WKH�
FDWHJRULHV�LQ�WKLV�WDEOH�WR�EH�ZULWWHQ�LQWR�WKH�RXWSXW�
),)2��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��� 5HPDLQGHU'DWD� ✔ ✔ [� :KHQ�VHW�DOORZV�DQ\�GDWD�QRW�FRYHUHG�E\�WKH�
FDWHJRULHV�LQ�WKLV�WDEOH�WR�EH�ZULWWHQ�LQWR�WKH�RXWSXW�
),)2��

��«��� %\WH6ZDS� ✔ ✔ [� 7KLV�ILHOG�FRQWUROV�WKH�E\WH�VZDSSLQJ�RI�WKH�GDWD�ILHOG�
ZKHQ�LW�LV�ZULWWHQ�LQWR�WKH�RXWSXW�),)2���7KH�RSWLRQV�
DUH��
� �� �$%&'� �L�H��QR�VZDS��
� �� �%$'&�
� �� �&'$%�
� �� �'&%$�

��� &RQWH[W7DJ� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�&RQWH[W'DWD�DQG�(QG2I)HHGEDFN�
WDJV�WR�EH�ZULWWHQ�LQWR�WKH�RXWSXW�),)2��

��� &RQWH[W'DWD� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�&RQWH[W'DWD�DQG�(QG2I)HHGEDFN�
GDWD�WR�EH�ZULWWHQ�LQWR�WKH�RXWSXW�),)2��

��� 5XQ/HQJWK�
(QFRGH�'DWD�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��ZLOO�ZULWH�UXQ�OHQJWK�HQFRGHG�GDWD�
LQWR�WKH�KRVW�RXW�),)2��

��� ([WHUQDO'0$�
&RQWUROOHU�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FKDQJHV�WKH�SURWRFROV�ZKLFK�DUH�
XVHG�ZKHQ�LQWHUDFWLQJ�ZLWK�DQ�H[WHUQDO�'0$�
FRQWUROOHU��L�H��LQ�*DPPD����,Q�WKLV�FDVH�WKH�SURWRFROV�
DUH�OLPLWHG�WR�ZKDW�D�3&,�EXV�FDQ�VXSSRUW��L�H��OLPLWHG�
WR����ELWV����:KHQ�FOHDU�DQ�LQWHUQDO�'0$�FRQWUROOHU�LV�
XVHG��L�H��LQ�3���VR�D�PRUH�HIILFLHQW�SURWRFRO�FDQ�EH�
XVHG���7KLV�ELW�RQO\�KDV�DQ�HIIHFW�ZKHQ�UXQ�OHQJWK�
HQFRGLQJ�LV�XVHG��

�������� 5HVHUYHG� �� �� [� 5HVHUYHG��

 
1RWHV�� 7KLV�UHJLVWHU�FDQ�RQO\�EH�XSGDWHG�LI�WKH�6HFXULW\�UHJLVWHU�LV�VHW�WR�����

� 5XQ�/HQJWK�(QFRGHG�'DWD�
,PDJH�GDWD�IUHTXHQWO\�FRQWDLQV�UXQV�RI�WKH�VDPH�SL[HO�GDWD�VR�OHQGV�LWVHOI�WR�UXQ�OHQJWK�HQFRGLQJ�
VR�OHVV�GDWD�LV�QHHGHG�WR�GHVFULEH�WKH�LPDJH���7KLV�GRHV�QRW�VSHHG�XS�WKH�LPDJH�XSORDG�IURP�WKH�
FRUH
V�YLHZSRLQW�DV�LW�VWLOO�QHHGV�WR�UHDG�WKH�GDWD��EXW�LW�UHGXFHV�WKH�DPRXQW�RI�GDWD�WUDQVIHUUHG�
RYHU�WKH�3&,�EXV��DQG�SRWHQWLDOO\�WKH�KRVW�HIIRUW�LQ�SURFHVVLQJ�FRS\LQJ�WKH�LPDJH�GDWD��
:KHQ�UXQ�OHQJWK�HQFRGLQJ�LV�HQDEOHG�WKHQ�DQ\�GDWD��EXW�QRW�WDJV��ZKLFK�ZRXOG�KDYH�EHHQ�ZULWWHQ�
LQWR�WKH�),)2�LV�DFFXPXODWHG�LQWR�WKH�UXQ�OHQJWK�ZKLOH�LW�PDWFKHV�WKH����ELW�UXQ�OHQJWK�YDOXH���
7KH�DFFXPXODWHG�UXQ�OHQJWK�LV�ZULWWHQ�WR�WKH�),)2�ZKHQ��
�� 7KH�QHZ����ELW�ZRUG�LV�GLIIHUHQW�IURP�WKH�UXQ�EHLQJ�HQFRGHG��
�� $�QHZ�VFDQOLQH�LV�VWDUWHG��
�� 7KH�HQG�RI�WKH�SULPLWLYH�RFFXUV��

• 7KH�DPRXQW�RI�GDWD�SURGXFHG�GXULQJ�WKH�UXQ�OHQJWK�HQFRGLQJ�LV�QRW�NQRZQ�ZKHQ�WKH�
'0$�FRQWUROOHU�LV�VHW�XS�VR�DQ�DOWHUQDWLYH�PHFKDQLVP�LV�XVHG�WR�WHOO�WKH�'0$�
FRQWUROOHU�WKH�XSORDG�GDWD�KDV�ILQLVKHG���7KLV�LV�GRQH�E\�XVLQJ�WKH�(QG2I)HHGEDFN�
FRPPDQG���:KHQ�WKLV�LV�GHWHFWHG�LQ�WKH�'0$�FRQWUROOHU�WKH�'0$�FDQ�EH�WHUPLQDWHG��

�

Table 5.2  External DMA Controller FilterMode data  

*DPPD�1DPH� 7DJ�9DOXH� 'DWD�
)HHGEDFNB;� �[�)�� UXQ�OHQJWK��PD[� ��[IIIIII��
)HHGEDFNB<� �[�)�� UXQ�OHQJWK�YDOXH�
(QG2I)HHGEDFN� �[�))� ���QRW�XVHG��
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There are four entries in the output FIFO per run length in the order given in the above 
table.  A zero run length will never be entered into the FIFO.  The EndOfFeedback tag and 
null data identify the end of the upload. 

In normal operation the register filtering is set up so no tags are written to the FIFO and 
only the data pertinent for the upload is written.  Note the tags are internally generated and 
are essential for any software or the output DMA controller to track and interpret the FIFO 
contents.  If the output DMA controller is used in ’Feedback’ mode then the tags are filtered 
out and just the data is written into memory. 

Note: The Output DMA controller can potentially hang the system when it is in feedback mode 
and the RunLengthEncodeData bit is not set.  In this situation the tag will not be detected by the 
DMA controller, hence the software will not be informed the upload has finished.  The graphics 
core continues to function but the Output DMA controller loops forever discarding data once the 
buffer count has expired.   

If the software is running with a time-out the Output DMA controller can be recovered by 
setting the RunLengthEncodedData bit and sending an EndOfFeedback register.  Note that 
this situation should not legitimately occur as the only time when the Output DMA controller 
is used in feedback mode is when the amount of data to upload is not known and this will 
only occur with run length encoded data.  The security features of the Host In Unit will 
prevent accidental modification of the FilterMode register and initiation of Output DMA. 

FlushSpan 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)OXVK6SDQ� 5DVWHUL]HU� �[����� 7DJ��
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG� ✕  �� [� 5HVHUYHG�IRU�IXWXUH�XVH�

 
1RWHV�� &DXVHV�DQ\�SDUWLDO�VXE�VFDQOLQHV�WR�EH�ZULWWHQ�RXW���FRPPDQG�XVHG�ZKHQ�DQWLDOLDVLQJ�WR�IRUFH�

UDVWHUL]DWLRQ�RI�DQ\�UHPDLQLQJ�VXEVFDQOLQHV�LQ�D�SULPLWLYH��

FlushWriteCombining 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)OXVK:ULWH&RPELQLQJ� ,QSXW� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� ✕  ✓  [� ����ELW�YDOXH�

 
1RWHV�� �
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FNx 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)1[� 0DWUL[� �[��)�� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�ZRUG� ✓  ✓  [� )1[�FRPSRQHQW�RI�XQSDFNHG�IDFH�QRUPDO�

������� <��ZRUG� ✓  ✓  [� )1\�FRPSRQHQW�RI�XQSDFNHG�IDFH�QRUPDO�

������� =�ZRUG� ✓  ✓  [� )1]�FRPSRQHQW�RI�XQSDFNHG�IDFH�QRUPDO�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IDFH�QRUPDO�DV�UHFHLYHG�IURP�WKH�&RPPDQG�8QLW���,WV�WDJ�LV�FKDQJHG�WR�ZKDW�

WKH�UHPDLQLQJ�XQLWV�DUH�H[SHFWLQJ���7KH�QRUPDO�FRQWDLQV���GDWD�ZRUGV�IRU�WKH�[�\�]�FRPSRQHQWV��

FogColor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)RJ&RORU� )RJ� �[����� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 5HG�� ✔ ✔ [� 5HG��

�«��� *UHHQ�� ✔ ✔ [� *UHHQ�

��«��� %OXH� ✔ ✔ [� %OXH�

��«��� 5HVHUYHG�� �� �� [� 5HVHUYHG��

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�IRJ�FRORU�WR�XVH�DV�D�EDVLV�IRU�LQWHUSRODWLRQ����

�

FogDensity 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)RJ'HQVLW\� 7H[WXUH�)RJ� �[�%%�� )ORDW�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'HQVLW\� ✔ ✔ [� )ORDW��

 
1RWHV�� )RJ�GHQVLW\�DV�D�IORDWLQJ�SRLQW�QXPEHU���

�
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FogEnd 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)RJ(QG� 7H[WXUH�)RJ� �[�%&�� )ORDW�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� IRJHQG� ✔ ✔ [� )ORDW��

 
1RWHV�� )RJ�HQG�DV�D�IORDWLQJ�SRLQW�QXPEHU����

�
�
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FogMode 
FogModeAnd 
FogModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)RJ0RGH� )RJ� �[����� %LWILHOG�
)RJ0RGH$QG� )RJ� �[$&��� %LWILHOG�/RJLF�0DVN�
)RJ0RGH2U� )RJ� �[$&��� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��DQG�TXDOLILHG�E\�WKH�)RJ(QDEOH�ELW�
LQ�WKH�5HQGHU�FRPPDQG�FDXVHV�WKH�FXUUHQW�IUDJPHQW�
FRORU�WR�EH�PRGLILHG�E\�WKH�IRJ�FRHIILFLHQW�DQG�
EDFNJURXQG�FRORU��

�� &RORU0RGH� ✔ ✔ [� 7KLV�ELW�VHOHFWV�WKH�FRORU�PRGH���7KH�WZR�RSWLRQV�DUH��
�� �5*%���7KH�5*%�IRJ�HTXDWLRQ�LV�XVHG��
�� �&,���7KH�&RORU�,QGH[�IRJ�HTXDWLRQ�LV�XVHG��

�� 7DEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�)RJ�,QGH[�WR�EH�PDSSHG�
YLD�WKH�)RJ7DEOH�EHIRUH�LW�FRQWUROV�WKH�EOHQGLQJ�
EHWZHHQ�WKH�IUDJPHQW
V�FRORU�DQG�WKH�IRJ�FRORU��
RWKHUZLVH�WKH�''$�YDOXH�LV�XVHG�GLUHFWO\��

�� 8VH=� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�''$�WR�EH�ORDGHG�ZLWK�
WKH�=�''$�YDOXHV�LQVWHDG�RI�WKH�)RJ�''$�YDOXHV���,W�
DOVR�DGMXVWV�WKH�FODPSLQJ�RI�WKH�''$�RXWSXW��

�«�� =6KLIW� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�DPRXQW�WKH��]�IURP�''$���
]%LDV��LV�ULJKW�VKLIWHG�E\�EHIRUH�LW�LV�FODPSHG�DJDLQVW�
����DQG�WKH�ERWWRP���ELWV�XVHG�DV�WKH�IRJ�LQGH[���7KLV�
VKRXOG�DOVR�WDNH�LQWR�DFFRXQW�WKH�QXPEHU�RI�GHSWK�
ELWV�WKHUH�DUH��

�� ,QYHUW),� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��LQYHUWV�WKH�IRJ�LQGH[�EHIRUH�LW�LV�
XVHG�WR�LQWHUSRODWHV�EHWZHHQ�WKH�IUDJPHQW
V�FRORU�DQG�
WKH�IRJ�FRORU���7KLV�LV�XVXDOO\���ZKHQ�IRJ�YDOXHV�DUH�
XVHG�DQG���IRU�=�YDOXHV���)RJ�YDOXHV�DUH�VHW�XS�VR�WKH\�
GHFUHDVH�ZLWK�LQFUHDVLQJ�GHSWK�DQG�REYLRXVO\�=�YDOXHV�
LQFUHDVH�ZLWK�LQFUHDVLQJ�GHSWK��

��«��� 8QXVHG�� �� �� [� �

 
1RWHV�� 7KH�IRJ�RSHUDWLRQ�WDNHV�WKH�&RORU�YDOXH�IURP�D�IUDJPHQW�DQG�LQWHUSRODWHV�EHWZHHQ�WKH�&RORU�YDOXH�

�IURP�WKH�SULPLWLYH
V�VWHS�UHJLVWHUV��DQG�D�IRJ�&RORU��IURP�WKH�)RJ&RORU�UHJLVWHU��XVLQJ�DQ�LQWHUQDOO\�
JHQHUDWHG�LQWHUSRODWLRQ�FRHIILFLHQW���7KH�LQWHUSRODWLRQ�FRHIILFLHQW�LV�FDOFXODWHG�RQ�D�SHU�IUDJPHQW�EDVLV�
XVLQJ�D�''$�XQLW��DQG�RSWLRQDOO\�UHPDSSHG�YLD�D�ORRN�XS�WDEOH���,I�WKH�IRJ�LV�GLVDEOHG��HLWKHU�IURP�WKH�
PRGH�UHJLVWHU�RU�IURP�WKH�)RJ(QDEOH�ELW�LQ�WKH�5HQGHU�FRPPDQG��WKHQ�WKH�IUDJPHQW
V�&RORU�LV�SDVVHG�
RQ�WR�WKH�QH[W�XQLW�XQFKDQJHG��
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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FogScale 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)RJ6FDOH� 7H[WXUH�)RJ� �[�%&�� )ORDW�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� IRJVFDOH� ✔ ✔ [� )ORDW��

 
1RWHV�� )RJ�VFDOH�DV�D�IORDWLQJ�SRLQW�QXPEHU���7KLV�LV����IRJ�HQG���IRJ�VWDUW��YDOXH��

�

FogTable[0…15] 
FogTable[16…31] 
FogTable[32…47] 
FogTable[48…63] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)RJ7DEOH>�����@� )RJ� �[%���«%���� %LWILHOG�
)RJ7DEOH>��«��@� )RJ� �[%���«%�)�� %LWILHOG�
)RJ7DEOH>��«��@� )RJ� �[%���«%���� %LWILHOG�
)RJ7DEOH>��«��@� )RJ� �[%���«%�)�� %LWILHOG�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� � ✔ ✔ [� )RJ�LQGH[�DW�WDJ����

�«��� � ✔ ✔ [� )RJ�LQGH[�DW�WDJ����

��«��� � ✔ ✔ [� )RJ�LQGH[�DW�WDJ����

��«��� � ✔ ✔ [� )RJ�LQGH[�DW�WDJ����

 
1RWHV�� 7KH�IRJ�LQGH[�H[WUDFWHG�IURP�WKH�''$��HLWKHU�DV�D�IRJ�RU�]�YDOXH�DV�RXWOLQHG�DERYH��FDQ�EH�XVHG�

GLUHFWO\�WR�FRQWURO�WKH�EOHQG��RU�LW�FDQ�EH�PDSSHG�YLD�D�WDEOH�VR�VRPH�QRQ�OLQHDU�WUDQVIHU�IXQFWLRQ�FDQ�
EH�XVHG��
�
7KH�IRJ�WDEOH�LV�RUJDQLVHG�DV�����[���VR�WKH���ELW�LQSXW�IRJ�LQGH[�LV�PDSSHG�WR�DQ���ELW�RXWSXW�IRJ�
LQGH[���7KH�IRJ�WDEOH�LV�ORDGHG�E\�WKH�)RJ7DEOH�«)RJ7DEOH���UHJLVWHUV�DQG�HDFK�KROGV���IRJ�YDOXHV�DW�
D�WLPH���)RJ7DEOH���E\WH���ORDGV�WKH�PDSSLQJ�IRU�IRJ�LQGH[����E\WH���IRU�IRJ�LQGH[����HWF���
7KH�IRJ�WDEOH�LV�HQDEOHG�E\�WKH�7DEOH�ELW�LQ�)RJ0RGH�DQG�LV�LQGHSHQGHQW�RI�KRZ�WKH�LQLWLDO�IRJ�LQGH[�LV�
JHQHUDWHG�
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FogVertexMode 
FogVertexModeAnd 
FogVertexModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)RJ9HUWH[0RGH� 7H[WXUH�)RJ� �[����� %LWILHOG�
)RJ9HUWH[0RGH$QG� 7H[WXUH�)RJ� �[$%��� %LWILHOG�/RJLF�0DVN�
)RJ9HUWH[0RGH2U� 7H[WXUH�)RJ� �[$%��� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�IRJ�YDOXH�DVVRFLDWHG�ZLWK�WKH�
YHUWH[�WR�EH�FDOFXODWHG�DQG�VHQW�WR�WKH�'HOWD�8QLW����,W�
LV�TXDOLILHG�E\�WKH�)RJ(QDEOH�ELW�LQ�WKH�%HJLQ�UHJLVWHU����
7KH�DFWXDO�PHWKRG�RI�FDOFXODWLQJ�WKH�IRJ�YDOXH�LV�JLYHQ�
E\�WKH�)XQFWLRQ�ILHOG��

����� )XQFWLRQ� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�IXQFWLRQ�XVHG�WR�FDOFXODWH�WKH�IRJ�
YDOXH�DV�D�IXQFWLRQ�RI�WKH�SDUDPHWHU�VHOHFWHG�E\�WKH�
6RXUF�ILHOG���7KH�RSWLRQV�DUH��
���� /LQHDU�
���� ([SRQHQWLDO�
���� ([SRQHQWLDO6TXDUHG�
���� 1RQH��L�H��MXVW�XVH�LQSXW�YDOXH��

���� 6RXUFH� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXFH�RI�WKH�SDUDPHWHU�WR�XVH�LQ�
WKH�IRJ�FDOFXODWLRQV���7KH�RSWLRQV�DUH��
���� (\H=�
���� 5DQJH��L�H��PDJQLWXGH�RI�WKH�H\H�YHUWH[��
���� 8VHU�
���� 3URMHFWHG�=�YDOXH�

��«��� 5HVHUYHG� �� �� [� 5HVHUYHG�

 
1RWHV�� � 3URYLGHV�WKH�PRGH�FRQWURO�LQIRUPDWLRQ�IRU�WKH�IRJ�FDOFXODWLRQ����

� 7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�
WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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ForegroundColor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)RUHJURXQG&RORU� /RJLF2SV� �[%�&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� )RUHJURXQG�
&RORU�

✓  ✓  [� ���ELW�LQWHJHU�

 
1RWHV�� :LWK�%DFNJURXQG&RORU��KROGV�WKH�IRUHJURXQG�DQG�EDFNJURXQG�FRORU�YDOXHV��7KH�FRORU�IRUPDW�LV�LQ�

WKH�UDZ�IUDPHEXIIHU�IRUPDW�DQG���RU����ELW�SL[HOV�DUH�DXWRPDWLFDOO\�UHSOLFDWHG�WR�ILOO�WKH����ELWV�RI�
UHJLVWHU���

FrontAlpha 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW$OSKD� 0DWHULDO� �[$�%�� )ORDW�
� &RQWURO�UHJLVWHU� �
� %RUDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� DOSKD� ✓  ✓  [� DOSKD�

 
1RWHV�� $OSKD�YDOXH�RI�WKH�SULPLWLYH�LQ�IORDWLQJ�SRLQW�IRUPDW���

FrontAmbientColorBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW$PELHQW&RORU%OXH� 0DWHULDO� �[$���� )ORDW�
� &RQWURO�UHJLVWHU� �
� %RUDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� %OXH� ✓  ✓  [� EOXH�

 
1RWHV�� %OXH�YDOXH�RI�WKH�SULPLWLYH�LQ�IORDWLQJ�SRLQW�IRUPDW���

�
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FrontAmbientColorGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW$PELHQW&RORU*UHHQ� 0DWHULDO� �[$���� )ORDW�
� &RQWURO�UHJLVWHU� �
� %RUDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� JUHHQ� ✓  ✓  [� JUHHQ�

 
1RWHV�� *UHHQ�YDOXH�RI�WKH�SULPLWLYH�LQ�IORDWLQJ�SRLQW�IRUPDW���

�

FrontAmbientColorRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW$PELHQW&RORU5HG� 0DWHULDO� �[$���� )ORDW�
� &RQWURO�UHJLVWHU� �
� %RUDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HG�� ✓  ✓  [� UHG�

 
1RWHV�� $OSKD�YDOXH�RI�WKH�SULPLWLYH�LQ�IORDWLQJ�SRLQW�IRUPDW���

�

FrontDiffuseColorBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW'LIIXVH&RORU%OXH� 0DWHULDO� �[$�$�� )ORDW�
� &RQWURO�UHJLVWHU� �
� %RUDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� %OXH� ✓  ✓  [� EOXH�

 
1RWHV�� %OXH�YDOXH�RI�WKH�SULPLWLYH�LQ�IORDWLQJ�SRLQW�IRUPDW���

�
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FrontDiffuseColorGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW'LIIXVH&RORU*UHHQ� 0DWHULDO� �[$�$�� )ORDW�
� &RQWURO�UHJLVWHU� �
� %RUDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� JUHHQ� ✓  ✓  [� JUHHQ�

 
1RWHV�� *UHHQ�YDOXH�RI�WKH�SULPLWLYH�LQ�IORDWLQJ�SRLQW�IRUPDW���

�

FrontDiffuseColorRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW'LIIXVH&RORU5HG� 0DWHULDO� �[$���� )ORDW�
� &RQWURO�UHJLVWHU� �
� %RUDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HG�� ✓  ✓  [� UHG�

 
1RWHV�� 5HG�YDOXH�RI�WKH�SULPLWLYH�LQ�IORDWLQJ�SRLQW�IRUPDW���

�

FrontSpecularAlpha 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW6SHFXODU$OSKD� 0DWHULDO� �[$�)�� )ORDW�
� &RQWURO�UHJLVWHU� �
� %RUDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� DOSKD� ✓  ✓  [� DOSKD�

 
1RWHV�� $OSKD�YDOXH�RI�WKH�SULPLWLYH�LQ�IORDWLQJ�SRLQW�IRUPDW���
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FrontSpecularColorBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW6SHFXODU&RORU%OXH� 0DWHULDO� �[$�&�� )ORDW�
� &RQWURO�UHJLVWHU� �
� %RUDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� %OXH� ✓  ✓  [� EOXH�

 
1RWHV�� %OXH�YDOXH�RI�WKH�SULPLWLYH�LQ�IORDWLQJ�SRLQW�IRUPDW���

�

FrontSpecularColorGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW6SHFXODU&RORU*UHHQ� 0DWHULDO� �[$�&�� )ORDW�
� &RQWURO�UHJLVWHU� �
� %RUDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� JUHHQ� ✓  ✓  [� JUHHQ�

 
1RWHV�� *UHHQ�YDOXH�RI�WKH�SULPLWLYH�LQ�IORDWLQJ�SRLQW�IRUPDW���

�

FrontSpecularColorRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW6SHFXODU&RORU5HG� 0DWHULDO� �[$�%�� )ORDW�
� &RQWURO�UHJLVWHU� �
� %RUDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HG�� ✓  ✓  [� UHG�

 
1RWHV�� 5HG�YDOXH�RI�WKH�SULPLWLYH�LQ�IORDWLQJ�SRLQW�IRUPDW���

�
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FrontSpecularExponent  

1DPH� 7\SH� 2IIVHW� )RUPDW�
)URQW6SHFXODU([SRQHQW� /LJKWLQJ� �[$�(�� )L[HG���
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� ([SRQHQW�� ✓  ✓  [� ����IL[HG�SRLQW�QXPEHU�

 
1RWHV�� 7KLV�LV�WKH�IURQW�PDWHULDO�VSHFXODU�H[SRQHQW�KHOG�LQ�XQVLJQHG�����IL[HG�SRLQW�IRUPDW���7KLV�LV�KHOG�LQ�WKH�

/LJKWLQJ�8QLW�HYHQ�WKRXJK�LW�LV�D�0DWHULDO�SURSHUW\��

�

FStart 

1DPH� 7\SH� 2IIVHW� )RUPDW�
)6WDUW� )RJ� �[��$�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� )RJ�&RHIILFLHQW�VWDUW�YDOXH���7KH�LQWHUSRODWLRQ�FRHIILFLHQW�LV�XVHG�WR�EOHQG�WKH�IUDJPHQW
V�FRORU�ZLWK�WKH�

FRORU�LQ�WKH�)RJ&RORU�UHJLVWHU����7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW�������IL[HG�SRLQW�IRUPDW��

GammaFilter 

1DPH� 7\SH� 2IIVHW� )RUPDW�
*DPPD)LOWHU� 0DWUL[� �[����� �
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 0DVN� ✓  ✓  [� �

��� (QDEOH� ✓  ✓  [� �� �HQDEOH�

 
1RWHV�� +ROGV�D�PDVN�XVHG�WR�ILOWHU�DOO�GRZQVWHDP�GDWD�IRUZDUGLQJ���,I�WKH�ELW�DVVLJQHG�IRU�WKLV�*DPPD�

�GHILQHG�H[WHUQDO�WR�WKLV�XQLW�YLD�SLQV�RU�D�FRQILJ�HHSURP��LV�FOHDU�WKHQ�QR�WDJV�DUH�IRUZDUGHG���%LW����
PXVW�EH�VHW�IRU�WKH�ILOWHULQJ�WR�KDYH�DQ�HIIHFW��
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GeometryMode 
GeometryModeAnd 
GeometryModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
*HRPHWU\0RGH� *HRPHWU\� �[����� %LWILHOG�
*HRPHWU\0RGH�$QG� *HRPHWU\� �[$$��� %LWILHOG�/RJLF�0DVN�
*HRPHWU\0RGH�2U� *HRPHWU\� �[$$��� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� 6HQG,QY:� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�FRRUGLQDWH�LQIRUPDWLRQ�
VHQW�WR�WKH�'HOWD�8QLW�WR�LQFOXGH���Z�YDOXH���7KH�
PHVVDJH�XVHG�IRU�WKLV�LV�'HOWD;<=:>�«�@��RWKHUZLVH�
'HOWD&RRUG>�«�@�LV�XVHG��

�� 5HVHUYHG� � � [� �

�� 8VHU,QY:� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��WDNHV�WKH�LQY:�YDOXH�IURP�WKH�Z�
ILHOG�RQ�WKH�LQSXW�YHUWH[�UDWKHU�FDOFXODWLQJ�WKH�
UHFLSURFDO�RI�Z�LWVHOI���$�W\SLFDO�XVH�RI�WKLV�LV�LQ�'�'�
ZKHQ�SRVW�WUDQVIRUPHG�DQG�FOLSSHG�YHUWLFHV�DUH�
SURYLGHG�DV��[��\��]����Z��LQ�VFUHHQ�FRRUGLQDWHV��

�� 2UWKRJUDSKLF�
3URMHFWLRQ�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��GRHV�QRW�GR�WKH�SHUVSHFWLYH�
GLYLVLRQ�DV�SDUW�RI�WKH�YLHZ�SRUW�PDSSLQJ���7KLV�LV�DOVR�
XVHIXO�LQ�'�'�ZKHUH�WKH�Z�YDOXH�SURYLGHG�ZLWK�SRVW�
WUDQVIRUPHG�DQG�FOLSSHG�YHUWLFHV�LV�LQ�IDFW���Z�VR�LWV�
XVH�LQ�WKH�SHUVSHFWLYH�GLYLVLRQ�ZRXOG�JLYH�WKH�ZURQJ�
UHVXOW�DV�WKH�YHUWLFHV�KDYH�DOUHDG\�EHHQ�SURMHFWHG��

����� )URQW3RO\�
0RGH�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�KRZ�D�WULDQJOH��TXDG�RU�SRO\JRQ�
VKRXOG�EH�GUDZQ�ZKHQ�LWV�RULHQWDWLRQ�LV�IDFLQJ�
IRUZDUGV���7KH�RSWLRQV�DUH��
� ��� 3RLQW�
� ��� /LQH�
� ��� )LOO�

����� %DFN3RO\�0RGH� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�KRZ�D�WULDQJOH�RU�TXDG�RU�
SRO\JRQ�VKRXOG�EH�GUDZQ�ZKHQ�LWV�RULHQWDWLRQ�LV�IDFLQJ�
EDFNZDUGV���7KH�RSWLRQV�DUH��
� ��� 3RLQW�
� ��� /LQH�
� ��� )LOO�

�� )URQW)DFH�
'LUHFWLRQ�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKLFK�GLUHFWLRQ�LV�WKH�
IURQW
�IDFLQJ�
GLUHFWLRQ���7KH�GLUHFWLRQ�LV�LPSRUWDQW�DV�LW�LV�XVHG�WR�
GHWHUPLQH�LI�D�WULDQJOH��HWF��VKRXOG�EH�FXOOHG��LI�
HQDEOHG���WKH�PDWHULDO�WR�XVH�GXULQJ�OLJKWLQJ��DQG�WKH�
3RO\0RGH�WR�XVH��
� ��� &ORFNZLVH�
� ��� &RXQWHU�&ORFNZLVH�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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�� 3RO\JRQ&XOO� ✔ ✔ [� 7KLV�ILHOG��ZKHQ�VHW��HQDEOHG�SRO\JRQ�FXOOLQJ�EDVHG�RQ�
WKH�IURQW�IDFH�GLUHFWLRQ���,W�LV�LJQRUHG�IRU�SRLQWV��OLQHV�
DQG�UHFWDQJOHV��

������� 3RO\JRQ&XOO�
)DFH�

✔ ✔ [� 7KLV�ILHOG�GHWHUPLQHV�ZKLFK�GLUHFWLRQ�RI�IDFH�VKRXOG�
EH�FXOOHG��LI�HQDEOHG����,W�KDV�WKH�IROORZLQJ�YDOXHV��
� ��� )URQW�
� ��� %DFN�
� ��� )URQW�DQG�%DFN�

��� &OLS6KRUW/LQHV� ✔ ✔ [� &OLSSLQJ�LV�DQ�H[SHQVLYH�RSHUDWLRQ�DQG�LQ�VRPH�FDVHV�
�IRU�VKRUW�OLQHV��LW�LV�PXFK�IDVWHU�WR�GUDZ�WKHP�DQG�
UHO\�RQ�WKH�ZLQGRZ�DQG�RU�VFUHHQ�FOLSSLQJ�GXULQJ�
UDVWHULVDWLRQ���:KHQ�WKLV�ELW�LV���OLQHV�EHORZ�WKH�OHQJWK�
JLYHQ�LQ�WKH�/LQH&OLS7KUHVKROG�PHVVDJH�DUH�QRW�
FOLSSHG���7KLV�GRHV�QRW�DSSO\�LI�WKH�OLQH�FURVVHV�WKH�
QHDU��IDU�RU�XVHU�FOLSSLQJ�SODQHV��

��� &OLS6PDOO�
7ULDQJOHV�

✔ ✔ [� &OLSSLQJ�LV�DQ�H[SHQVLYH�RSHUDWLRQ�DQG�LQ�VRPH�FDVHV�
�IRU�VPDOO�WULDQJOHV��LW�LV�PXFK�IDVWHU�WR�GUDZ�WKHQ�DQG�
UHO\�RQ�WKH�ZLQGRZ�DQG�RU�VFUHHQ�FOLSSLQJ�GXULQJ�
UDVWHULVDWLRQ���:KHQ�WKLV�ELW�LV���WULDQJOHV�EHORZ�WKH�

DUHD
�JLYHQ�LQ�WKH�7ULDQJOH&OLS7KUHVKROG�PHVVDJH�DUH�
QRW�FOLSSHG���7KLV�GRHV�QRW�DSSO\�LI�WKH�WULDQJOH�FURVVHV�
WKH�QHDU��IDU�RU�XVHU�FOLSSLQJ�SODQHV��

������ 5HQGHU0RGH� ✔ ✔ [� 7KH�5HQGHU0RGH�ILHOG�FRQWUROV�WKH�DFWLRQ�ZKHQ�
SURFHVVLQJ�DQ\�SULPLWLYH���7KH�RSWLRQV�DUH��
���� 5HQGHU�
���� 6HOHFW�
���� )HHGEDFN�

��«�
���

)HHGEDFN7\SH� ✔ ✔ [� 7KLV�ILHOG�RQO\�KDV�DQ\�HIIHFW�LI�WKH�5HQGHU0RGH�LV�
)HHGEDFN���,Q�WKLV�FDVH�LW�GHWHUPLQHV�WKH�SDUDPHWHUV�WR�
EH�UHWXUQHG�IRU�HYHU\�SULPLWLYH���7KH�RSWLRQV�DUH��
���� ;��<� �'�
���� ;��<��=� �'�
���� ;��<��=��5��*��%��$� �
�� � � �'FRORXU�
���� ;��<��=��5��*��%��$��6��7��5��4�
�� � �'&RORXU7H[WXUH�
���� ;��<��=��:��5��*��%��$��6��7��5��4�
�� � �'&RORXU7H[WXUH�

��� &XOO8VLQJ)DFH
1RUPDO�

✔ ✔ [� 7KLV�ILHOG��LI�VHW�ZLOO�FXOO�XVLQJ�WKH�VXSSOLHG�IDFH�
QRUPDO��LQ�WKH�)DFH1RUPDO�PHVVDJH����7KH�IDFH�
QRUPDO�GRHV�QRW�KDYH�WR�EH�RI�XQLW�OHQJWK���,I�QR�IDFH�
QRUPDO�LV�VXSSOLHG�WKHQ�WKH�QRUPDO�PHWKRG�RI�
EDFNIDFH�FXOOLQJ�LV�XVHG��7KLV�LV�RQO\�XVHG�LQ�WKH�&XOO�
8QLW��
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��� 'LVDEOH)XVWXP
&XOOLQJ�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��GLVDEOHG�IXVWXP�FXOOLQJ���7KLV�
SUHYHQWV�VFUHHQ�EDVHG�YHUWH[�GDWD�WR�EH�VHQW�ZLWK�D�:�
RI������PD\EH�DGGHG�DXWRPDWLFDOO\��IURP�EHLQJ�FOLSSHG�
RXW���7KLV�LV�XVHIXO�IRU�'�'�DV�WKH�WUDQVIRUPDWLRQ�
SURFHVV�FDQ�EH�GLVDEOHG��XQOLNH�2SHQ*/�ZKHUH�LW�LV�
DOZD\V�HQDEOHG��

��� )ODW6KDGLQJ� ✔ ✔ [� :KHQ�VHOHFWV�IODW�VKDGLQJ�WR�EH�XVHG��RWKHUZLVH�
*RXUDXG�VKDGLQJ�ZLOO�EH�XVHG��

��«�
���

8VHU&OLS0DVN� ✔ ✔ [� 7KHUH�LV�RQH�ELW�SHU�XVHU�GHILQHG�FOLSSLQJ�SODQH���
&OLSSLQJ�DJDLQVW�D�SODQH�LV�HQDEOHG�ZKHQ�WKH�
FRUUHVSRQGLQJ�ELW�LV�VHW���7KH�FOLSSLQJ�SODQH�LV�GHILQHG�
LQ�H\H�VSDFH�E\��
8VHU&OLSQ^;�_�<�_�=�_�:`��
%LW����L�H��ELW����LQ�UHJLVWHU��FRUUHVSRQGV�WR�8VHU&OLS���

��� 3RO\JRQ�
2IIVHW3RLQW�

✔ ✔ [� 7KLV�ILHOG��LI�VHW��FDXVHV�WKH�SROJ\RQ�RIIVHW�WR�EH�
FDOFXODWHG�DQG�DSSOLHG�WR�WKH�SRLQWV�RI�D�SRO\RJQ�ZKHQ�
3RO\0RGH�LV�VHW�WR�3RLQW��

��� 3RO\JRQ�
2IIVHW/LQH�

✔ ✔ [� 7KLV�ILHOG��LI�VHW��FDXVHV�WKH�SROJ\RQ�RIIVHW�WR�EH�
FDOFXODWHG�DQG�DSSOLHG�WR�WKH�OLQHV�RI�D�SRO\RJQ�ZKHQ�
3RO\0RGH�LV�VHW�WR�/LQH��

��� 3RO\JRQ�
2IIVHW)LOO�

✔ ✔ [� 7KLV�ILHOG��LI�VHW��FDXVHV�WKH�SROJ\RQ�RIIVHW�WR�EH�
FDOFXODWHG�DQG�DSSOLHG�WR�WKH�WULDQJOHV�RI�D�SRO\RJQ�
ZKHQ�3RO\0RGH�LV�VHW�WR�)LOO��

��� ,QYHUW)DFH�
1RUPDO&XOO�
'LUHFWLRQ�

✔ ✔ [� 7KLV�ILHOG��LI�VHW��FDXVHV�WKH�VXSSOLHG�)DFH�1RUPDO�WR�
EH�LQYHUWHG�EHIRUH�LW�LV�XVHG�IRU�EDFNIDFH�FXOOLQJ��

 
1RWHV�� �
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GeomRectangle 

1DPH� 7\SH� 2IIVHW� )RUPDW�
*HRP5HFWDQJOH� *HRPHWU\� �[��$�� %LWILHOG��
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 7\SH� ✕  ✓  [� 7KHVH�WZR�ELWV�GHILQH�WKH�W\SH�RI�UHFWDQJOH�WR�EH�
LQVHUWHG�LQWR�WKH�IHHGEDFN�EXIIHU���7KH\�KDYH�QRW�
HIIHFW�ZKHQ�QRW�LQ�IHHGEDFN�PRGH���7KH�RSWLRQV�DUH��
�� %LWPDS�
�� 'UDZ3L[HO�
�� &RS\3L[HO�
�� 'RQ
W�LQVHUW�LQWR�WKH�IHHGEDFN�EXIIHU��

�� 2IIVHW(QDEOH� ✕  ✓  [� :KHQ�WKLV�ELW�LV�VHW�WKH�[�DQG�\�RIIVHW�YDOXHV�KHOG�LQ�
5DVWHU3RV;2IIVHW�DQG�5DVWHU3RV<2IIVHW�UHVSHFWLYHO\�
GLVSODFH�WR�WKH�UDVWHU�SRVLWLRQ�ZLQGRZ�FRRUGLQDWHV�
ZKHQ�WKH�UHFWDQJOH�LV�UHQGHUHG���7KLV�GRHV�QRW�XSGDWH�
WKH�UDVWHU�SRVLWLRQ�VWDWH��

�� 6HOHFW(QDEOH� ✕  ✓  [� :KHQ�WKLV�ELW�LV�VHW�WKH�UHFWDQJOH�WDNHV�SDUW�LQ�WKH�
VHOHFWLRQ�SURFHVV��

������ 5HVHUYHG�� ✕  � [� �

 
1RWHV�� • 7KH�*HRP5HFWDQJOH�FRPPDQG�LV�XVHG�WR�UHQGHU�WKH�UHFWDQJOH��EDVHG�RQ�WKH�SRVLWLRQ��

FRORXU��HWF��HVWDEOLVKHG�ZLWK�WKH�ZULWH�WR�WKH�53[�UHJLVWHU���,I�WKH�UDVWHU�SRVLWLRQ�LV�QRW�LQ�
YLHZ�WKHQ�DOO�*HRP5HFWDQJOH�FRPPDQG�DUH�LJQRUHG��ZLWK�WKH�H[FHSWLRQ�RI�WKH�
LQFUHPHQW�DFWLRQ���VHH�ODWHU����,I�WKH�UDVWHU�SRVLWLRQ�LV�LQ�YLHZ�WKHQ�WKH�RSHUDWLRQ�LV�
FRQWUROOHG�E\�WKH�GDWD�ILHOGV�DERYH��

• $IWHU�HYHU\�UHFWDQJOH�LV�VXEPLWWHG�XVLQJ�WKH�*HRP5HFWDQJOH�FRPPDQG��LQ�DQ\�
5HQGHU0RGH��WKH�ZLQGRZ�FRRUGLQDWH�[�DQG�\�FRPSRQHQWV�LV�XSGDWHG�E\�WKH�DPRXQW�
KHOG�LQ�WKH�5DVWHU3RV;,QFUHPHQW�DQG�5DVWHU3RV<,QFUHPHQW�UHJLVWHUV�UHVSHFWLYHO\��

�
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GIDMode 
GIDModeAnd 
GIDModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
*,'0RGH� /RFDOEXIIHU� �[%���� %LWILHOG�
*,'0RGH�$QG� /RFDOEXIIHU� �[%�%�� %LWILHOG�/RJLF�0DVN�
*,'0RGH�2U� /RFDOEXIIHU� �[%�%�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� )UDJPHQW�
(QDEOH�

✔ ✔ [� :KHQ�VHW��GRHV�*,'�WHVWLQJ�RQ�IUDJPHQWV���,I�WKH�WHVW�
IDLOV�WKHQ�WKH�IUDJPHQW�LV�GLVFDUGHG�

�� 6SDQ�(QDEOH� ✔ ✔ [� :KHQ�VHW��*,'�WHVWV�PRGLILHV�WKH�VSDQ�SL[HO�PDVN�
SL[HO�E\�SL[HO���3L[HOV�ZKLFK�IDLO�WKH�WHVW�DUH�GLVDEOHG��

�«�� &RPSDUH�9DOXH� ✔ ✔ [� +ROGV�WKH���ELW�*,'�FRPSDULVRQ�UHIHUHQFH�YDOXH�����
6HW�XQXVHG�ELWV��ZKHUH�WKH�*,'�ZLGWK�LQ�WKH�ORFDO�
EXIIHU�IRUPDW�LV�OHVV�WKDQ���ELWV��WR�]HUR��

�«�� &RPSDUH�0RGH� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�FRPSDULVRQ�PRGHV�DYDLODEOH�IRU�
XVH�GXULQJ�*,'�WHVWLQJ���7KH�RSWLRQV�DUH��
�� �$OZD\V�SDVV�
�� �1HYHU�SDVV��L�H��DOZD\V�IDLO��
�� �3DVV�ZKHQ�ORFDO�EXIIHU�JLG�  �&RPSDUH9DOXH�
�� �3DVV�ZKHQ�ORFDO�EXIIHU�JLG�� �&RPSDUH9DOXH�

�«�� 5HSODFH�0RGH� ✔ ✔ [� 6SHFLILHV�WKH�UHSODFHPHQW�PRGH���7KLV�LV�LQGHSHQGHQW�
RI�WKH�)UDJPHQW(QDEOH�ELW��H[FHSW�ZKHQ�WKH�
UHSODFHPHQW�GHSHQGV�RQ�WKH�RXWFRPH�RI�WKH�*,'�
WHVW����7KH�RSWLRQV�DUH��
� �� �$OZD\V�UHSODFH�
� �� �1HYHU�UHSODFH�
� �� �5HSODFH�RQ�*,'�WHVW�SDVV��
� �� �5HSODFH�RQ�*,'�WHVW�IDLOV�

��«��� 5HSODFH�9DOXH� ✔ ✔ [� +ROGV�WKH���ELW�*,'�YDOXH�WR�UHSODFH�WKH�YDOXH�UHDG�
IURP�WKH�ORFDO�EXIIHU��LI�WKH�UHSODFH�PRGH�LV�VDWLVILHG��

��«��� 5HVHUYHG� �� �� [� 5HVHUYHG�

 
1RWHV�� (QDEOLQJ�*UDSKLF,'�VSDQ�WHVWLQJ�FDXVHV�WKLV�XQLW�WR�UHDG�WKH�*,'V�FRUUHVSRQGLQJ�WR�WKH�SL[HOV�LQ�WKH�

VSDQ��GR�WKH�WHVW�DQG�PRGLI\�WKH�SL[HO�PDVN�DSSURSULDWHO\���7KH�WHVW�LV�GRQH���SL[HOV�DW�D�WLPH�DQG�WKH�
UHVXOWLQJ�VSDQ�FDQ�EH�WKHQ�XVHG�DV�QRUPDO��RU�XVHG�WR�FOHDU�WKH�ORFDO�EXIIHU��WKHUHE\�FOHDULQJ�ORFDO�
EXIIHU�SL[HOV�DW���WLPHV�WKH�VLQJOH�IUDJPHQW�UDWH����
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�����������������������������������������������������
23 Logic Op register readback is via the main register only 
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GlyphData 

1DPH� 7\SH� 2IIVHW� )RUPDW�
*O\SK'DWD� �'6HWXS� �[%���� ,QWHJHU��
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 3DFNHG�GDWD� ✕  ✔ [� *O\SK�GDWD�E\WH�VWUHDP�

 
1RWHV�� $�E\WH�VWUHDP�RI�JO\SK�GDWD��SDFNHG�IRXU�WR�D�ZRUG��FDQ�EH�GRZQORDGHG�DQG�DXWRPDWLFDOO\�FKRSSHG�XS�

DQG�SDGGHG�WR�WKH�QHFHVVDU\�ZLGWK�IRU�WKH�WH[WXUH�XQLWV�WR�XVH�DV�D�ELWPDS���)RU�H[DPSOH�D�J\SK�ZLWK�D�
ZLGWK�EHWZHHQ����DQG����SL[HOV�ZLOO�EH�VHQW�GRZQ�DV�D�VWUHDP�RI�E\WHV�DQG�HDFK�WULSOHW�RI�E\WHV�ZLOO�EH�
SDGGHG�ZLWK�]HUR�DQG�VHQW�WR�EH�ZULWWHQ�LQWR�PHPRU\���,I�WKH�LQSXW�ZRUGV�KDYH�WKHLU�E\WHV�ODEHOOHG��
� )LUVW�ZRUG�� '&%$� � �$�LV�WKH�OHDVW�VLJQLILFDQW�E\WH��
� 6HFRQG�ZRUG�� +*)(�
7KHQ�WKH�RXWSXW�ZRUGV�VHQG�RQ�WR�WKH�UDVWHUL]HU�DUH��
� )LUVW�ZRUG�� �&%$�
� 6HFRQG�ZRUG�� �)('�

GlyphPosition 

1DPH� 7\SH� 2IIVHW� )RUPDW�
*O\SK3RVLWLRQ� �'6HWXS� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�;�FRRUGLQDWH�

��«��� <�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�<�FRRUGLQDWH�

 
1RWHV�� 7KLV�UHJLVWHU�GHILQHV�WKH�JO\SK�RULJLQ�IRU�XVH�E\�WKH�5HQGHU�'*O\SK�FRPPDQG���7KLV�UHJLVWHU�LV�

XSGDWHG�E\�WKH�5HQGHU�'*O\SK�FRPPDQG�DQG�WKH�XSGDWHG�YDOXHV�ZLOO�EH�UHDG�EDFN�RU�FRQWH[W�
GXPSHG��

GStart 

1DPH� 7\SH� 2IIVHW� )RUPDW�
*VWDUW� &RORU�� �[����� )L[HG�SRLQW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 8VHG�WR�VHW�WKH�LQLWLDO�*UHHQ�YDOXH�IRU�D�YHUWH[�ZKHQ�LQ�*RXUDXG�VKDGLQJ�PRGH���7KH�YDOXH�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW���
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HeadPhysicalPageAllocation[0…3] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
+HDG3K\VLFDO3DJH$OORFDWLRQ
>�«�@�

)UDPHEXIIHU� �[%���� ,QWHJHU�

� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�LQWHJHU�YDOXH�IURP���WR�������

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�KHDG�SDJH�IRU�PHPRU\�SRROV��«����7KLV�LV�XVXDOO\�WKH�PRVW�UHFHQWO\�

UHIHUHQFHG�SK\VLFDO�SDJH�LQ�WKH�SRRO�RI�WKH�ZRUNLQJ�VHW���7KH�UDQJH�RI�SK\VLFDO�SDJHV�LV��«������

HostinDMAAddr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
'0$$GGU� ,QSXW� �[����� %LWILHOG�
� &RQWURO�5HJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 5HVHUYHG� �� �� [� �

�«��� $GGUHVV� ✔ ✔ [� $GGUHVV�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�E\WH�DGGUHVV�RI�WKH�QH[W�'0$�EXIIHU�WR�UHDG�IURP��UHDGLQJ�GRHVQ
W�VWDUW�XQWLO�

WKH�'0$&RXQW�FRPPDQG����7KH�ERWWRP�WZR�ELWV�RI�WKH�DGGUHVV�DUH�LJQRUHG���7KLV�UHJLVWHU�VKRXOG�QRW�
EH�FRQIXVHG�ZLWK�WKH�3&,�UHJLVWHU�RI�WKH�VDPH�QDPH���'0$$GGU�PXVW�EH�ORDGHG�E\�LWVHOI�DQG�QRW�DV�
SDUW�RI�DQ\�LQFUHPHQW��KROG�RU�LQGH[HG�JURXS���6HH�DOVR���'0$&RXQW��

HostinID 

1DPH� 7\SH� 2IIVHW� )RUPDW�
+RVWLQ,'� 'HOWD� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD� ✓  ✓  [� 8VHU�GHILQHG�ILHOG�

 
1RWHV�� 7KH�+RVW,Q,'�UHJLVWHU�FDQ�EH�XVHG�WR�PDUN�DQ\�SRLQW�LQ�WKH�FRPPDQG�VWUHDP�VR�WKDW�WKH�XVH�RI�LQGH[�

DQG�YHUWH[�EXIIHUV�FDQ�EH�PRQLWRUHG��7KLV�UHJLVWHU�LV�ORDGHG�ZLWK�DQ�,'�ILHOG��OLNH�WKH�'0$�DGGUHVV�
UHJLVWHU��ZKLFK�FDQ�EH�UHDG�DW�DQ\�WLPH���

HostInState 

1DPH� 7\SH� 2IIVHW� )RUPDW�
+RVW,Q6WDWH� 'HOWD� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
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� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 6WDWH�GDWD� ✓  ✓  [� ���ELW��YDOXH��

 
1RWHV�� 7KLV�UHJLVWHU�LV�XVHG�WR�VWRUH�D�UHWDLQHG�VWDWH�WKDW�PXVW�EH�UHVWRUHG�LI�D�FRQWH[W�VZLWFK�RFFXUV�SDUW�ZD\�

WKURXJK�D�SULPLWLYH����

HostInState2 

1DPH� 7\SH� 2IIVHW� )RUPDW�
+RVW,Q6WDWH�� 'HOWD� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 6WDWH�GDWD� ✓  ✓  [� ���ELW��YDOXH��

 
1RWHV�� 7KLV�UHJLVWHU�LV�XVHG�WR�VWRUH�D�UHWDLQHG�VWDWH�WKDW�PXVW�EH�UHVWRUHG�LI�D�FRQWH[W�VZLWFK�RFFXUV�SDUW�ZD\�

WKURXJK�D�SULPLWLYH����

�

IncrementObjectID 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QFUHPHQW2EMHFW,'� 3LSH0DQDJHU� �[��%�� ,QWHJHU�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 2EMHFW,'� ✕  ✓  [� &XUUHQW�2EMHFW,'�QXPEHU�LQ����ELWV��

������� 8QXVHG�� ✓  ✓  [� �

 
1RWHV�� 7KH�FRPPDQG�,QFUHPHQW2EMHFW,'�LQFUHPHQWV�WKH�VWRUHG�2EMHFW,'�YDOXH�DQG�WKHQ�LQIRUPV�WKH�

UDVWHULVHU�DERXW�WKH�QHZ�2EMHFW,'�YDOXH���7KH�2EMHFW,'�UROOV�RYHU�WR�]HUR�ZKHQ�LWV�UDQJH�LV�H[FHHGHG��

�
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IndexBaseAddress 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QGH[%DVH$GGUHVV� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 5HVHUYHG� ✓  ✓  [� 5HVHUYHG��

�«��� $GGUHVV� ✓  ✓  [� ���ELW�DGGUHVV�RI�EDVH�RI�EXIIHU�

 
1RWHV�� ��

IndexedDoubleVertex 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QGH[HG'RXEOH9HUWH[� ,QSXW� �[%�%�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ,QGH[�� ✕  ✓  [� 2IIVHW�LQWR�YHUWH[�EXIIHU�

��«��� ,QGH[�� ✕  ✓  [� 2IIVHW�LQWR�YHUWH[�EXIIHU�

 
1RWHV�� �

IndexedLineList 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QGH[HG/LQH/LVW� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�LQGLFHV�LQ�SULPLWLYH�

 
1RWHV�� �
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IndexedLineStrip 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QGH[HG/LQH6WULS� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�LQGLFHV�LQ�SULPLWLYH�

 
1RWHV�� �

IndexedPointList 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QGH[HG3RLQW/LVW� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�LQGLFHV�LQ�SULPLWLYH�

 
1RWHV�� �

IndexedPolygon 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QGH[HG3RO\JRQ� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�LQGLFHV�LQ�SULPLWLYH�

 
1RWHV�� �

IndexedTriangleFan 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QGH[HG7ULDQJOH)DQ� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�LQGLFHV�LQ�SULPLWLYH�

 
1RWHV�� �



GLINT R5 Reference Guide Volume III  Graphics Registers 

�'labs Proprietary and Confidential �5-139

IndexedTriangleList 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QGH[HG7ULDQJOH/LVW� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�LQGLFHV�LQ�SULPLWLYH�

 
1RWHV�� �

IndexedTriangleStrip 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QGH[HG7ULDQJOH6WULS� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�LQGLFHV�LQ�SULPLWLYH�

 
1RWHV�� �

IndexedVertex 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QGH[HG9HUWH[� ,QSXW� �[%�$�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
�
�

� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ,QGH[� ✕  ✓  [� 2IIVHW�LQWR�LQGH[�EXIIHU�

 
1RWHV�� ��

InitNames 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QLW1DPHV� *HRPHWU\� �[��'�� �
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 8QXVHG�� ✕  ✕  [� �

 
1RWHV�� 7KLV�FRPPDQG�LQLWLDOLVHV�WKH�1DPH�VWDFN���RQO\�WKH�WDJ�LV�XVHG��
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InvalidateCache 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QYDOLGDWH&DFKH� 7H[WXUH� �[%���� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� %DQN��� ✕  ✔ [� ,QYDOLGDWH�EDQN���RI�3ULPDU\�&DFKH�

�� %DQN��� ✕  ✔ [� ,QYDOLGDWH�EDQN���RI�3ULPDU\�&DFKH�

�� 7/%� ✕  ✔ [� ,QYDOLGDWH�7/%�

�«��� 8QXVHG��� �� �� [� 5HVHUYHG��

 
1RWHV�� 7KLV�FRPPDQG�LQYDOLGDWHV�WKH�FDFKH���7KH�ERWWRP�WKUHH�ELWV�FRQWURO�ZKDW�LW�WR�EH�LQYDOLGDWHG����

InvertCurrentMatrix 

1DPH� 7\SH� 2IIVHW� )RUPDW�
,QYHUW&XUUHQW0DWUL[� 0DWUL[� �[&�&�� 7DJ�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 8QXVHG��� �� �� [� 8QXVHG���

 
1RWHV�� 7KLV�FRPPDQG�FDXVHV�WKH�&XUUHQW0DWUL[�WR�EH�LQYHUWHG�DQG�WKH�UHVXOW�VWRUHG�LQ�,0DW�DQG�ZULWWHQ�WR�

WKH�1RUPDO0DWUL[���7KH�XSSHU��[��PDWUL[�RI�WKH�WUDQVSRVHG�,0DW�LV�FRSLHG�LQWR�WKH�1RUPDO0DWUL[��

KdBStart 
1DPH� 7\SH� 2IIVHW� )RUPDW�
.G%6WDUW� 7H[WXUH� �[�'��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� UHVHUYHG� �� �� [� �

 
1RWHV�� .G%6WDUW�KROGV�WKH�VWDUW�YDOXH�IRU�WKH�%OXH�.G�FRORU�FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�

IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��
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KdGStart 
1DPH� 7\SH� 2IIVHW� )RUPDW�
.G*6WDUW� 7H[WXUH� �[�'��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG�� �� �� [� �

 
1RWHV�� 7KH�VWDUW�YDOXH�IRU�WKH�*UHHQ�.G�FRORU�FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�

QXPEHUV�LQ������IRUPDW��

KdRStart 
1DPH� 7\SH� 2IIVHW� )RUPDW�
.G56WDUW� 7H[WXUH� �[�'��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG�� �� �� [� �

 
1RWHV�� .G56WDUW�KROGV�WKH�VWDUW�YDOXH�IRU�WKH�5HG�.G�FRORU�FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�

IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��

KsBStart 
1DPH� 7\SH� 2IIVHW� )RUPDW�
.V%6WDUW� 7H[WXUH� �[�&%�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG�� �� �� [� �

 
1RWHV�� .V%6WDUW�KROGV�WKH�VWDUW�YDOXH�IRU�WKH�%OXH�.V�FRORU�FRPSRQHQWV���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�

IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��
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KsGStart 
1DPH� 7\SH� 2IIVHW� )RUPDW�
.V*6WDUW� 7H[WXUH� �[�&��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� UHVHUYHG� �� �� [� �

 
1RWHV�� .V*6WDUW�KROGV�WKH�VWDUW�YDOXH�IRU�WKH�*UHHQ�.V�FRORU�FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��

KsRStart 
1DPH� 7\SH� 2IIVHW� )RUPDW�
.V56WDUW� 7H[WXUH� �[�&��� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG�� �� �� [� �

 
1RWHV�� .V56WDUW�KROGV�WKH�VWDUW�YDOXHV�IRU�WKH�5HG�.V�FRORU�FRPSRQHQW���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�

IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW��

LBClearDataL 
1DPH� 7\SH� 2IIVHW� )RUPDW�

/%&OHDU'DWD/� /RFDOEXIIHU� �[%���� ,QWHJHU�

� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�LQWHJHU�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH����ELWV�RI�GDWD�WR�ZULWH�LQWR�WKH�ORFDO�EXIIHU��LI�VR�HQDEOHG��GXULQJ�D�VSDQ�

RSHUDWLRQ���7KH�GDWD�VKRXOG�EH�LQ�WKH�FRUUHFW�IRUPDW�WR�PDWFK�XS�ZLWK�WKH�VL]H�DQG�SRVLWLRQ�RI�WKH�
GHSWK��VWHQFLO�DQG�JUDSLFV�,'�ILHOGV���
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LBClearDataU 
1DPH� 7\SH� 2IIVHW� )RUPDW�

/%&OHDU'DWD8� /RFDOEXIIHU� �[%���� ,QWHJHU�

� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�LQWHJHU�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH����ELWV�RI�GDWD�WR�ZULWH�LQWR�WKH�ORFDO�EXIIHU��LI�VR�HQDEOHG��GXULQJ�D�VSDQ�

RSHUDWLRQ���7KH�GDWD�VKRXOG�EH�LQ�WKH�FRUUHFW�IRUPDW�WR�PDWFK�XS�ZLWK�WKH�VL]H�DQG�SRVLWLRQ�RI�WKH�
GHSWK��VWHQFLO�DQG�JUDSLFV�,'�ILHOGV���

LBDepth 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%'HSWK� 'HSWK� �[��%�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� /%'HSWK� ✕  ✓  [� ���ELW�LQWHJHU�YDOXH��

 
1RWHV�� ,QWHUQDO�UHJLVWHU�XVHG�LQ�LPDJH�XSORDG�RI�WKH�GHSWK�EXIIHU��7KLV�UHJLVWHU�VKRXOG�QRW�EH�ZULWWHQ�WR��,W�LV�

GRFXPHQWHG�KHUH�WR�JLYH�WKH�WDJ�YDOXH�DQG�IRUPDW�RI�WKH�GDWD�ZKLFK�LV�UHDG�IURP�WKH�+RVW�2XW�),)2��
:KHUH�WKH�GHSWK�=��EXIIHU�ZLGWK�LV�OHVV�WKDQ���ELWV��WKH�GHSWK�YDOXH�LV�ULJKW�MXVWLILHG�DQG�]HUR�
H[WHQGHG��

LBDestReadBufferAddr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%'HVW5HDG%XIIHU$GGU� /RFDO�EXIIHU� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH����ELW�EDVH�DGGUHVV�RI�WKH�VRXUFH�EXIIHU�LQ�PHPRU\���7KH�DGGUHVV�LV�D�E\WH�

DGGUHVV�DQG�VKRXOG�EH�DOLJQHG�WR�WKH�QDWXUDO�ERXQGDU\�IRU�WKH�VHOHFWHG�ORFDO�EXIIHU�SL[HO�VL]H��
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LBDestReadBufferOffset 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%'HVW5HDG%XIIHU2IIVHW� /RFDOEXIIHU� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�;�RIIVHW�

��«��� <�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�<�RIIVHW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�RIIVHW�DGGHG�WR�WKH�IUDJPHQW
V�FRRUGLQDWH�IRU�HDFK�GHVWLQDWLRQ�EXIIHU���7KH�

QHZ�FRRUGLQDWH�LV�XVHG�IRU�DGGUHVV�FDOFXODWLRQV���7KLV�RIIVHW�DOORZV��IRU�H[DPSOH��ZLQGRZ�UHODWLYH�
FRRUGLQDWHV�WR�EH�FRQYHUWHG�LQWR�VFUHHQ�UHODWLYH�RQHV�SULRU�WR�SDWFKLQJ��SDWFKLQJ�RQO\�ZRUNV�VFUHHQ�
UHODWLYH����

LBDestReadEnables 
LBDestReadEnablesAnd 
LBDestReadEnablesOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%'HVW5HDG(QDEOHV� /RFDOEXIIHU� �[%���� %LWILHOG�
/%'HVW5HDG(QDEOHV$QG� /RFDOEXIIHU� �[%���� %LWILHOG�/RJLF�0DVN�
/%'HVW5HDG(QDEOHV2U� /RFDOEXIIHU� �[%���� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� (��WR�(��

�
�

✔ ✔ [� 7KHVH�ELWV�DUH�WKH�(QDEOH�ELWV���6RIWZDUH�DVVLJQV�WKHVH�
WR�PDMRU�PRGHV�ZKLFK�FDQ�EH�HQDEOHG�RU�GLVDEOHG�
�VXFK�DV�'HSWK�7HVWLQJ��LW�ZDQWV�WKH�/%�5HDG�8QLW�WR�
WUDFN�VR�GHVWLQDWLRQ�UHDGV�DUH�DXWRPDWLFDOO\�GRQH�ZKHQ�
QHFHVVDU\���:KHQ�D�ELW�LV���LW�LV�HQDEOHG��
(�«(��DUH�XVHG�IRU�IUDJPHQWV��

�«�� (��WR�(�� ✔ ✔ [� 8VHG�IRU�VSDQV�

�«��� 5��WR�5�� ✔ ✔ [� 7KHVH�DUH�5HDG�ELWV���6RIWZDUH�DVVLJQV�WKHVH�WR�
RSHUDWLRQV�ZLWKLQ�D�PDMRU�PRGH�ZKLFK�UHTXLUH�UHDGV���
)RU�H[DPSOH�WKH�PDMRU�PRGH�ZRXOG�EH�'HSWK�
7HVWLQJ��EXW�QRW�DOO�GHSWK�WHVW�RSWLRQ�UHTXLUH�WKH�
GHVWLQDWLRQ�EXIIHU�WR�EH�UHDG����:KHQ�D�ELW�LV���D�UHDG�
LV�UHTXLUHG��
5�«5��DUH�XVHG�IRU�IUDJPHQWV��

��«��� */,17�5��WR�
5��

✔ ✔ [� 8VHG�IRU�VSDQV�

��«��� 5HVHUYHG� �� �� [� 5HVHUYHG�

 
1RWHV�� 7KLV�QHZ�UHJLVWHU�FRQWDLQV���SDLUV�RI�ELWV�ZKLFK��WKH�VRIWZDUH�FDQ�DVVLJQ�WR�DFWLYLWLHV�ZKLFK�FRXOG�

UHTXLUH�ORFDO�EXIIHU�UHDGV���7KH�SDLUV�RI�ELWV�FRPSULVH�DQ�(�ELW�DQG�D�5�ELW���7KH�(�ELW�UHIOHFWV�D�PDMRU�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�



GLINT R5 Reference Guide Volume III  Graphics Registers 

�'labs Proprietary and Confidential �5-145

PRGH�HQDEOH��H�J��VWHQFLO��DQG�LV�VHW�ZKHQHYHU�WKDW�PRGH�LV�HQDEOHG���7KH�5�ELW��LV�VHW�ZKHQ�WKH�
RSHUDWLRQ�ZLWKLQ�WKH�PDMRU�PRGH�UHTXLUHV�D�UHDG��
)RU�H[DPSOH��
(�� �'HSWK�(QDEOH�� 5�� �6HW�ZKHQHYHU�D�GHSWK�PRGH�UHTXLUHV�D�UHDG�
(�� �6WHQFLO�(QDEOH�� 5�� �6HW�ZKHQHYHU�D�VWHQFLO�RSHUDWLRQ�UHTXLUHV�D�UHDG�
(�� �*,'�HQDEOH� � 5�� �6HW�ZKHQHYHU�WKH�*,'�WHVWLQJ�LV�UHTXLUHG��
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

LBDestReadMode 
LBDestReadModeAnd 
LBDestReadModeOr 
1DPH� 7\SH� 2IIVHW� )RUPDW�
/%'HVW5HDG0RGH� /RFDOEXIIHU� �[%���� %LWILHOG�
/%'HVW5HDG0RGH$QG� /RFDOEXIIHU� �[%���� %LWILHOG�/RJLF�0DVN�
/%'HVW5HDG0RGH2U� /RFDOEXIIHU� �[%���� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�IUDJPHQWV�RU�VSDQV�WR�UHDG�
IURP�WKH�GHVWLQDWLRQ�EXIIHU�

�� 5HVHUYHG�� ✕  ✕  [� �

�«�� 6WULSH3LWFK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�EHWZHHQ�
WKH�ILUVW�VFDQOLQH�LQ�D�VWULSH�DQG�WKH�ILUVW�VFDQOLQH�LQ�WKH�
QH[W�VWULSH����,W�ZRXOG�QRUPDOO\�EH�VHW�WR�D�QXPEHU�RI�
5;V��6WULSH+HLJKW����7KH�RSWLRQV�DUH��
�� ��� �� ���� �� ����� �� ��� �� ����
�� ���� �� ���� �� �����
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR�]HUR��

�«�� 6WULSH+HLJKW� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�LQ�D�VWULSH���
7KH�RSWLRQV�DUH��
�� ��� �� ��� �� ��� �� ��� �� ����
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR�]HUR���

�� /D\RXW� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�OD\RXW�RI�WKH�SL[HO�GDWD�LQ�
PHPRU\�IRU�WKH��GHVWLQDWLRQ�EXIIHU���7KH�RSWLRQV�DUH��
� �� �/LQHDU� �� �3DWFK���

�� 2ULJLQ� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�ZLQGRZ�RULJLQ�LV�IRU�WKH�
GHVWLQDWLRQ�EXIIHU���7KH�RSWLRQV�DUH��
� �� �7RS�/HIW�� �� �%RWWRP�/HIW�

��� 8VH5HDG�
(QDEOHV�

✔ ✔ [� :KHQ�WKLV�ELWV�LV�VHW�WKH�HQDEOHV�LQ�WKH�
/%'HVW5HDG(QDEOHV�UHJLVWHU�DUH�XVHG�WR�GHWHUPLQH�LI�
D�GHVWLQDWLRQ�UHDG�LV�UHTXLUHG���7KH�(QDEOH�ELW�PXVW�
DOVR�EH�VHW�DV�ZHOO�IRU�D�UHDG�WR�RFFXU��

��� 3DFNHG��� ✔ ✔ [� :KHQ�WKLV�ELW�LV�VHW�WKH�SL[HO�VL]H�LV����ELWV�VR�D�VLQJOH�
PHPRU\�ZRUG�FDQ�KROG���GHSKW�YDOXHV��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��«��� :LGWK� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�ZLGWK�RI�WKH�GHVWLQDWLRQ�EXIIHU���
,WV�UDQJH�LV��«������

 
1RWHV�� 'HILQHV�WKH�ORFDOEXIIHU�GHVWLQDWLRQ�UHDG�RSHUDWLRQ���7KH�GHVWLQDWLRQ�DGGUHVV�FDOFXODWLRQV�DUH�FRQWUROOHG�

E\�WKH�/%'HVW5HDG0RGH�UHJLVWHU�DQG�WKH�DGGUHVV�LV�D�IXQFWLRQ�RI�;��<��/%'HVW5HDG%XIIHU$GGU��
/%'HVW5HDG%XIIHU2IIVHW��ZLGWK�DQG�3DFNHG���SDUDPHWHUV��

7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

LBReadFormat 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%5HDG)RUPDW� /RFDOEXIIHU� �[����� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 'HSWK:LGWK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�ZLGWK�RI�WKH�GHSWK�ILHOG���7KH�
GHSWK�ILHOG�DOZD\V�VWDUWV�DW�ELW�SRVLWLRQ�����7KH�ZLGWK�
RSWLRQV�DUH��
� �� ����ELWV� �� ����ELWV�
� �� ����ELWV� �� ����ELWV�
:KHQ�WKH�GHSWK�ZLGWK�LV����WKH�*,'�DQG�6WHQFLO�ILHOGV�
DUH�LJQRUHG�DQG�D�RQH�ELW�*,'�DQG�6WHQFLO�DUH�WDNHQ�
IURP�ELW������2QO\�RQH�RI�WKH�*,'�RU�6WHQFLO�
RSHUDWLRQ�DUH�HQDEOHG�WR�VHOHFW�WKH�GHVLUHG�ILHOG�W\SH��

�«�� 6WHQFLO:LGWK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�ZLGWK�RI�WKH�VWHQFLO�ILHOG���7KH�
OHJDO�UDQJH�RI�YDOXHV�DUH��«����7KH�VWHQFLO�ILHOG�DOZD\V�
VWDUWV�DW�ELW�SRVLWLRQ�JLYHQ�LQ�WKH�QH[W�ILHOG���

�«��� 6WHQFLO3RVLWLRQ� ✔ ✔ [� 7KLV�ILHOG�KROGV�SRVLWLRQ�RI�WKH�OHDVW�VLJQLILFDQW�ELW�RI�
WKH�VWHQFLO�ILHOG���7KH�OHJDO�UDQJH�RI�YDOXHV�DUH��«����
UHSUHVHQWLQJ�ELW�SRVLWLRQV���«���UHVSHFWLYHO\��

��«��� 5HVHUYHG�� �� �� [� �

��«��� 5HVHUYHG�� �� �� [� �

��«��� *,':LGWK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�ZLGWK�RI�WKH�*UDSKLFV�,'�ILHOG���
7KH�OHJDO�UDQJH�RI�YDOXHV�DUH��«����7KH�*,'�ILHOG�
DOZD\V�VWDUWV�DW�ELW�SRVLWLRQ�JLYHQ�LQ�WKH�QH[W�ILHOG���

��«��� *,'3RVLWLRQ� ✔ ✔ [� 7KLV�ILHOG�KROGV�SRVLWLRQ�RI�WKH�OHDVW�VLJQLILFDQW�ELW�RI�
WKH�*UDSKLFV�,'�ILHOG���7KH�OHJDO�UDQJH�RI�YDOXHV�DUH�
�«����UHSUHVHQWLQJ�ELW�SRVLWLRQV���«���UHVSHFWLYHO\��

��«��� 8QXVHG�� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�GHILQHV�WKH�SRVLWLRQ�DQG�ZLGWK�RI�WKH�GHSWK��VWHQFLO�DQG�*,'��*UDSKLFV�,'��LQ�WKH�GDWD�

UHDG�EDFN�IURP�WKH�ORFDO�EXIIHU���1RWH��/%�5HDG)RUPDW�UHJLVWHU�GHILQLWLRQ�KDV�FKDQJHG�WR�DOORZ�PRUH�
IOH[LEOH�VL]LQJ�DQG�SRVLWLRQLQJ�RI�WKH�*,'�DQG�VWHQFLO�ILHOGV��
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LBSourceReadBufferAddr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%6RXUFH5HDG%XIIHU$GGU� /RFDOEXIIHU� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH����ELW�EDVH�DGGUHVV�RI�WKH�VRXUFH�EXIIHU�LQ�PHPRU\���7KH�DGGUHVV�LV�D�E\WH�

DGGUHVV�DQG�VKRXOG�EH�DOLJQHG�WR�WKH�QDWXUDO�ERXQGDU\�IRU�WKH�VHOHFWHG�SL[HO�VL]H��

LBSourceReadBufferOffset 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%6RXUFH5HDG%XIIHU2IIVHW� /RFDOEXIIHU� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�;�RIIVHW�

��«��� <�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�<�RIIVHW�

 
1RWHV�� 7KLV�UHJLVWHU�KROG�WKH�RIIVHW�DGGHG�WR�WKH�IUDJPHQW
V�FRRUGLQDWH�IRU�WKH�VRXUFH�EXIIHU���7KH�QHZ�

FRRUGLQDWH�LV�XVHG�IRU�DGGUHVV�FDOFXODWLRQV���7KLV�RIIVHW�DOORZV��IRU�H[DPSOH��ZLQGRZ�UHODWLYH�
FRRUGLQDWHV�WR�EH�FRQYHUWHG�LQWR�VFUHHQ�UHODWLYH�RQHV�SULRU�WR�SDWFKLQJ��SDWFKLQJ�RQO\�ZRUNV�VFUHHQ�
UHODWLYH����

LBSourceReadMode 
LBSourceReadModeAnd 
LBSourceReadModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%6RXUFH5HDG0RGH� $OSKD�%OHQG� �[%���� %LWILHOG�
/%6RXUFH5HDG0RGH$QG� $OSKD�%OHQG� �[%�$�� %LWILHOG�/RJLF�0DVN�
/%6RXUFH5HDG0RGH2U� $OSKD�%OHQG� �[%�$�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�IUDJPHQWV�WR�EH�UHDG�IURP�
WKH�VRXUFH�EXIIHU���,I�WKLV�ELW�LV�FOHDU�WKHQ�QR�VRXUFH�
UHDGV�DUH�PDGH��

�� 5HVHUYHG�� �� �� [� �

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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�«�� 6WULSH3LWFK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�EHWZHHQ�
WKH�ILUVW�VFDQOLQH�LQ�D�VWULSH�DQG�WKH�ILUVW�VFDQOLQH�LQ�WKH�
QH[W�VWULSH���,W�ZRXOG�QRUPDOO\�EH�VHW�WR�QXPEHU�RI�
5;V��6WULSH+HLJKW���7KH�RSWLRQV�DUH��
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� �����
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR�]HUR���

�«�� 6WULSH+HLJKW� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�LQ�D�VWULSH���
7KH�RSWLRQV�DUH��
� �� ��� �� ���
� �� ��� �� ����
� �� ���
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR�]HUR���

�� /D\RXW� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�OD\RXW�RI�WKH�SL[HO�GDWD�LQ�
PHPRU\�IRU�WKH�VRXUFH�EXIIHU���7KH�RSWLRQV�DUH��
� �� �/LQHDU�
� �� �3DWFK���

�� 2ULJLQ� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�ZLQGRZ�RULJLQ�LV���7KH�
RSWLRQV�DUH��
� �� �7RS�/HIW��
� �� �%RWWRP�/HIW�

��� 3DFNHG��� ✔ ✔ [� :KHQ�WKLV�ELW�LV�VHW�WKH�SL[HO�VL]H�LV����ELWV�VR�D�VLQJOH�
PHPRU\�ZRUG�FDQ�KROG���GHSWK�YDOXHV��

��«��� :LGWK� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�ZLGWK�RI�WKH�GHVWLQDWLRQ�EXIIHU���
,WV�UDQJH�LV��«������

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�GHILQHV�WKH�/RFDOEXIIHU�VRXUFH�UHDG�RSHUDWLRQ���7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�

VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

LBStencil 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%6WHQFLO� /RFDOEXIIHU� �[��$�� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 6WHQFLO� ✕  ✕  [� �

�«��� 5HVHUYHG�� ✕  ✕  [� �

��«��� *,'� ✕  ✕  [� �

��«��� 5HVHUYHG��� �� �� [� �

 
1RWHV�� ,QWHUQDO�UHJLVWHU�XVHG�LQ�XSORDG�RI�WKH�VWHQFLO�EXIIHU���,W�VKRXOG�QRW�EH�ZULWWHQ�WR�DQG�LV�GRFXPHQWHG�

KHUH�RQO\�WR�JLYH�WKH�WDJ�YDOXH�DQG�IRUPDW�RI�WKH�GDWD�ZKHQ�UHDG�IURP�WKH�KRVW�RXW�),)2��
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LBWriteBufferAddr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%:ULWH%XIIHU$GGU� /RFDOEXIIHU� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH����ELW�EDVH�DGGUHVV�RI�WKH�VRXUFH�EXIIHU�LQ�PHPRU\���7KH�DGGUHVV�LV�D�E\WH�

DGGUHVV�DQG�VKRXOG�EH�DOLJQHG�WR�WKH�QDWXUDO�ERXQGDU\�IRU�WKH�VHOHFWHG�SL[HO�VL]H��

LBWriteBufferOffset 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%:ULWH%XIIHU2IIVHW� /RFDOEXIIHU� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�;�RIIVHW�

��«��� <�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�<�RIIVHW�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�RIIVHW�DGGHG�WR�WKH�IUDJPHQW
V�FRRUGLQDWH�IRU�WKH�GHVWLQDWLRQ�EXIIHU���7KH�QHZ�

FRRUGLQDWH�LV�XVHG�IRU�DGGUHVV�FDOFXODWLRQV���7KLV�RIIVHW�DOORZV��IRU�H[DPSOH��ZLQGRZ�UHODWLYH�
FRRUGLQDWHV�WR�EH�FRQYHUWHG�LQWR�VFUHHQ�UHODWLYH�RQHV�SULRU�WR�SDWFKLQJ��SDWFKLQJ�RQO\�ZRUNV�VFUHHQ�
UHODWLYH����
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LBWriteFormat 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%:ULWH)RUPDW� /RFDOEXIIHU� �[��&�� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 'HSWK:LGWK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�ZLGWK�RI�WKH�GHSWK�ILHOG���7KH�
GHSWK�ILHOG�DOZD\V�VWDUWV�DW�ELW�SRVLWLRQ�����7KH�ZLGWK�
RSWLRQV�DUH��
� �� ����ELWV�
� �� ����ELWV�
� �� ����ELWV�
� �� ����ELWV�
:KHQ�WKH�GHSWK�ZLGWK�LV����WKH�*,'�DQG�6WHQFLO�ILHOGV�
DUH�LJQRUHG�DQG�D�RQH�ELW�*,'�DQG�6WHQFLO�DUH�WDNHQ�
IURP�ELW������2QO\�RQH�RI�WKH�*,'�RU�6WHQFLO�
RSHUDWLRQ�DUH�HQDEOHG�WR�VHOHFW�WKH�GHVLUHG�ILHOG�W\SH��

�«�� 6WHQFLO:LGWK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�ZLGWK�RI�WKH�VWHQFLO�ILHOG���7KH�
OHJDO�UDQJH�RI�YDOXHV�DUH��«����7KH�VWHQFLO�ILHOG�DOZD\V�
VWDUWV�DW�ELW�SRVLWLRQ�JLYHQ�LQ�WKH�QH[W�ILHOG���

�«��� 6WHQFLO3RVLWLRQ� ✔ ✔ [� 7KLV�ILHOG�KROGV�SRVLWLRQ�RI�WKH�OHDVW�VLJQLILFDQW�ELW�RI�
WKH�VWHQFLO�ILHOG���7KH�OHJDO�UDQJH�RI�YDOXHV�DUH��«����
UHSUHVHQWLQJ�ELW�SRVLWLRQV���«���UHVSHFWLYHO\��

��«��� 5HVHUYHG�� �� �� [� �

��«��� *,':LGWK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�ZLGWK�RI�WKH�*UDSKLFV�,'�ILHOG���
7KH�OHJDO�UDQJH�RI�YDOXHV�DUH��«����7KH�*,'�ILHOG�
DOZD\V�VWDUWV�DW�ELW�SRVLWLRQ�JLYHQ�LQ�WKH�QH[W�ILHOG���

��«��� *,'3RVLWLRQ� ✔ ✔ [� 7KLV�ILHOG�KROGV�SRVLWLRQ�RI�WKH�OHDVW�VLJQLILFDQW�ELW�RI�
WKH�*UDSKLFV�,'�ILHOG���7KH�OHJDO�UDQJH�RI�YDOXHV�DUH�
�«����UHSUHVHQWLQJ�ELW�SRVLWLRQV���«���UHVSHFWLYHO\��

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�GHILQHV�WKH�SRVLWLRQ�DQG�ZLGWK�RI�WKH�GHSWK��VWHQFLO��*,'��*UDSKLFV�,'��LQ�WKH�GDWD�UHDG�

EDFN�IURP�WKH�ORFDO�EXIIHU��



GLINT R5 Reference Guide Volume III  Graphics Registers 

�'labs Proprietary and Confidential �5-151

LBWriteMode 
LBWriteModeAnd 
LBWriteModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/%:ULWH0RGH� /RFDOEXIIHU� �[��&�� %LWILHOG�
/%:ULWH0RGH$QG� /RFDOEXIIHU� �[$&��� %LWILHOG�
/%:ULWH0RGH2U� /RFDOEXIIHU� �[$&��� %LWILHOG�
� &RQWURO�UHJLVWHU� �
�
�

� � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� :ULWH(QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�IUDJPHQWV�RU�VSDQV�WR�
ZULWWHQ�WR�WKH�GHVWLQDWLRQ�EXIIHU���1RWH�HDFK�E\WH�
PXVW�DOVR�EH�HQDEOHG�LQ�WKH�%\WH(QDEOHV�ILHOG��

�«�� 5HVHUYHG�� �� �� [� �

�«�� 6WULSH3LWFK� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�EHWZHHQ�
WKH�ILUVW�VFDQOLQH�LQ�D�VWULSH�DQG�WKH�ILUVW�VFDQOLQH�LQ�WKH�
QH[W�VWULSH���,W�ZRXOG�QRUPDOO\�EH�VHW�WR�QXPEHU�RI�
5;V��6WULSH+HLJKW���7KH�RSWLRQV�DUH��
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� �����
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR�]HUR���

�«�� 6WULSH+HLJKW� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�LQ�D�VWULSH���
7KH�RSWLRQV�DUH��
� �� ��� �� ���
� �� ��� �� ����
� �� ���
7KLV�ILHOG�ZLOO�QRUPDOO\�EH�VHW�WR�]HUR���

�� /D\RXW� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�OD\RXW�RI�WKH�SL[HO�GDWD�LQ�
PHPRU\�IRU�WKH��GHVWLQDWLRQ�EXIIHU���7KH�RSWLRQV�DUH��
� �� �/LQHDU�
� �� �3DWFK���

��� 2ULJLQ� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�ZLQGRZ�RULJLQ�LV�IRU�WKH�
GHVWLQDWLRQ�EXIIHU���7KH�RSWLRQV�DUH��
� �� �7RS�/HIW��
� �� �%RWWRP�/HIW�

��� 3DFNHG��� ✔ ✔ [� :KHQ�WKLV�ELW�LV�VHW�WKH�SL[HO�VL]H�LV����ELWV�VR�D�VLQJOH�
PHPRU\�ZRUG�FDQ�KROG���GHSWK�YDOXHV��

��«��� :LGWK� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�ZLGWK�RI�WKH�GHVWLQDWLRQ�EXIIHU���
,WV�UDQJH�LV��«������

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��«��� %\WH(QDEOHV� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�E\WH�HQDEOHV�IRU�HDFK�E\WH�LQ�WKH�
SL[HO���$�E\WH�HQDEOH�ELW�PXVW�EH�VHW�IRU�WKH�
FRUUHVSRQGLQJ�E\WH�WR�EH�ZULWWHQ���,GHDOO\�WKH�GHSWK��
VWHQFLO��HWF��ILHOGV�DUH�E\WH�DOLJQHG�DQG�LQWHJUDO�E\WHV�LQ�
OHQJWK�VR�WKHVH�FDQ�EH�XVHG�WR�GLVDEOH�PRGLI\LQJ�D�
ILHOG��RWKHUZLVH�UHDG�PRGLI\�ZULWH�RSHUDWLRQV�ZLOO�QHHG�
WR�EH�GRQH��

��«��� 2SHUDWLRQ� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�ZKHUH�WKH�GDWD�LV�WR�EH�WDNHQ�IURP�
WR�GR�WKH�ZULWH�DQG�ZKDW�LV�WR�KDSSHQ�WR�LW�DIWHUZDUGV���
7KLV�LV�RQO\�RI�LQWHUHVW�GXULQJ�DQ�XSORDG�RU�GRZQORDG�
RSHUDWLRQ���7KH�RSWLRQV�DUH��
� �� �1R�RSHUDWLRQ�
� �� �'RZQORDG�GHSWK�
� �� �'RZQORDG�VWHQFLO�
� �� �8SORDG�GHSWK�
� �� �8SORDG�VWHQFLO�

 
1RWHV�� 7KH�ZULWH�UHTXHVWV�KDYH�WZR�IRUPV��

• 6LQJOH�SL[HO���7KLV�LV�WKH�QRUPDO�PRGH�IRU��'�RSHUDWLRQ�EXW�LV�RQO\�XVHG�IRU�H[RWLF��'�RSHUDWLRQV���
7KH�FDOFXODWHG�DGGUHVV�LV�DOZD\V�D�SL[HO�DGGUHVV�DQG�WKLV�LV�VKLIWHG�WR�WDNH�LQWR�DFFRXQW�WKH�ZLGWK�
RI�D�SL[HO�����RU����ELWV��LQ�FDOFXODWLQJ�WKH�PHPRU\�DGGUHVV�DQG�E\WH�HQDEOHV���7KH�SL[HO�GDWD��=��
VWHQFLO�DQG�*,'��DUH�IRUPDWWHG�DQG�VKLIWHG�LQWR�WKH�FRUUHFW�E\WH�ODQHV�IRU�WKH�PHPRU\��

• 3L[HO�VSDQV���6SDQV�DUH�XVHIXO�IRU�FOHDULQJ�GRZQ�WKH�ORFDO�EXIIHU�EXW�GR�QRW�XVH�DQ\�EORFN�ILOO�
FDSDELOLWLHV�RI�WKH�PHPRU\��WKHVH�DUH�RQO\�DYDLODEOH�WKURXJK�WKH�)%�:ULWH�8QLW���DOWKRXJK���RU���
SL[HOV�ZLOO�EH�FOHDUHG�GRZQ�SHU�F\FOH���

• 1�%�:ULWH�RSHUDWLRQ�LV�QRW�FRPSDWLEOH�ZLWK�*/,17�0;�IRU�SURJUDPPLQJ�SXUSRVHV��
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

� �
� �

LightAmbientIntensityBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW$PELHQW,QWHQVLW\�%OXH� /LJKWLQJ� �['���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� %OXH� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� $PELHQW�EOXH�LQWHQVLW\�LQ�IORDWLQJ�SRLQW�IRUPDW���
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LightAmbientIntensityGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW$PELHQW,QWHQVLW\�
*UHHQ�

/LJKWLQJ� �['���� )ORDW��

� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� *UHHQ�� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� $PELHQW�JUHHQ�LQWHQVLW\�LQ�IORDWLQJ�SRLQW�IRUPDW���

LightAmbientIntensityRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW$PELHQW,QWHQVLW\5HG� /LJKWLQJ� �['���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 5HG� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� $PELHQW�UHG�LQWHQVLW\�LQ�IORDWLQJ�SRLQW�IRUPDW���7KH�OLJKW�VWRUHV�DUH�ZULWWHQ�E\�ILUVW�ORDGLQJ�XS�WKH�

/LJKW1XPEHU�UHJLVWHU�ZLWK�WKH�OLJKW�WR�XSGDWH�DQG�WKHQ�WKH�GHVLUHG�SDUDPHWHUV�DUH�ZULWWHQ��

LightConstantAttenuation 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW&RQVWDQW$WWHQXDWLRQ� /LJKWLQJ� �['���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� %OXH� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� • 6HW�ZKHQ�WKH�OLJKW
V�SRVLWLRQ�KDV�D�QRQ�]HUR�:��WKLV�LQGLFDWHV�WKH�SRVLWLRQ�KROGV�D�

SRVLWLRQ�DQG�QRW�D�GLUHFWLRQ��DQG�WKH�VXP�RI�WKH�DWWHQXDWLRQ�IDFWRUV�LV�QRW�XQLW\���
&RQVWDQW$WWHQXDWLRQ�LV�GHILQHG�RQ�D�SHU�OLJKW�EDVLV����

• 7KHUH�LV�HQRXJK�ORFDO�VWRUDJH�WR�KROG�WKH�SDUDPHWHUV�IRU����OLJKWV�SHU�SLSH�RQ�FKLS���7KH�
OLJKW�VWRUHV�DUH�ZULWWHQ�E\�ILUVW�ORDGLQJ�XS�WKH�/LJKW1XPEHU�UHJLVWHU�ZLWK�WKH�OLJKW�WR�
XSGDWH�DQG�WKHQ�WKH�GHVLUHG�SDUDPHWHUV�DUH�ZULWWHQ���7R�UHDG�D�OLJKW�WKH�GHVLUHG�SLSH�DQG�
OLJKW�QXPEHU�DUH�ZULWWHQ�WR�WKH�3&,�/LJKW&RQWURO�UHJLVWHU�DQG�WKHQ�WKH�GHVLUHG�
SDUDPHWHUV�UHDG���7KH�SURJUDPPHU�QHHG�QRW�FRQFHUQ�WKHPVHOYHV�WKDW�WKH�OLJKWV�DUH�
GLVWULEXWHG�DFURVV�PXOWLSOH�XQLWV�

• )RU�GHWDLOV�RI�DWWHQXDWLRQ�IDFWRUV�UHIHU�WR�WKH�2SHQ*/�3URJUDPPLQJ�*XLGH���&UHDWLQJ�/LJKW�
6RXUFHV���
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LightCosSpotlightCutoffAngleInner 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW&RV6SRWOLJKW�
&XWRII$QJOH,QQHU�

/LJKWLQJ� �['���� )ORDW��

� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 5HG� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� &RVLQH�RI�WKH�VSRWOLJKW�FXWRII�LQQWHU�DQJOH���,WV�UDQJH�LV�����WR�����LQFOXVLYH���'�'�VSRWOLJKWV�RQO\���

LightCosSpotlightCutoffAngleOuter 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW&RV6SRWOLJKW�
&XWRII$QJOH2XWHU�

/LJKWLQJ� �['���� )ORDW��

� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 5HG� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� &RVLQH�RI�WKH�VSRWOLJKW�FXWRII�LQQWHU�DQJOH���,WV�UDQJH�LV�����WR�����LQFOXVLYH���'�'�VSRWOLJKWV�RQO\���

LightCosSpotlightInvSlope 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW&RV6SRWOLJKW,QY6ORSH�� /LJKWLQJ� �['���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 5HG� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� &RVLQH�RI�WKH�VSRWOLJKW�FXWRII�LQQWHU�DQJOH���,WV�UDQJH�LV�����WR�����LQFOXVLYH���'�'�VSRWOLJKWV�RQO\���
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LightDiffuseIntensityBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW'LIIXVH,QWHQVLW\�%OXH� /LJKWLQJ� �['�%�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� %OXH� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 'LIIXVH�EOXH�LQWHQVLW\�LQ�IORDWLQJ�SRLQW�IRUPDW���

�

LightDiffuseIntensityGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW'LIIXVH,QWHQVLW\�*UHHQ� /LJKWLQJ� �['�$�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� *UHHQ�� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 'LIIXVH�JUHHQ�LQWHQVLW\�LQ�IORDWLQJ�SRLQW�IRUPDW���

LightDiffuseIntensityRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW'LIIXVH,QWHQVLW\5HG� /LJKWLQJ� �['�$�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 5HG� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 'LIIXVH�UHG�LQWHQVLW\�LQ�IORDWLQJ�SRLQW�IRUPDW���
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LightingMode 
LightingModeAnd 
LightingModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�

/LJKWLQJ0RGH� 'HOWD� �[����� %LWILHOG�

/LJKWLQJ0RGH$QV� 'HOWD� �[$$%�� %LWILHOG�/RJLF�0DVN�

/LQRGH2U� 'HOWD� �[$$%�� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �

� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�YHUWH[�WR�EH�OLW�XVLQJ�WKH�OLJKWLQJ�
HTXDWLRQV��RWKHUZLVH�WKH�FXUUHQW�FRORXU�LV�DVVLJQHG��

���� 7ZR6LGHG�
/LJKWLQJ�

✔ ✔ [� 7KH�WKUHH�RSWLRQV�DUH��
�� 8VH�WKH�IURQW�VLGH�PDWHULDOV��
�� 8VH�WKH�EDFN�VLGH�PDWHULDOV�DQG�LQYHUW�WKH�
QRUPDO�EHIRUH�LW�LV�XVHG�LQ�WKH�OLJKWLQJ�FDOFXODWLRQV��
�� 8VH�WKH�RULHQWDWLRQ�RI�WKH�IDFH�WR�VHOHFW�
EHWZHHQ�IURQW�RU�EDFN�PDWHULDOV�DQG�OLJKWLQJ���7KH�
RULHQWDWLRQ�LV�GHWHUPLQHG�E\�WKH�JHRPHWU\�SURFHVVLQJ���
)LHOGV�LQ�WKH�*HRPHWU\0RGH�UHJLVWHU�FRQWURO�WKH�
DVVRFLDWLRQ�EHWZHHQ�D�IURQW�IDFH�DQG�WKH�YHUWH[�
RUGHULQJ���
�
:KHQ�6HOHFW�LV�XVHG�PRVW�YHUWLFHV�ZLOO�RQO\�EH�OLW�RQ�
RQH�VLGH��KRZHYHU�YHUWLFHV�VKDUHG�EHWZHHQ�D�IURQW�
IDFLQJ�DQG�EDFN�IDFLQJ�SRO\JRQ�ZLOO�EH�OLW�WZLFH���
&KDQJLQJ�D�PDWHULDO�RU�OLJKW�SDUDPHWHU�GXULQJ�D�
SULPLWLYH�PD\�FDXVH�WKH�RXWVWDQGLQJ�YHUWLFHV�WR�EH�OLW�
RQ�ERWK�VLGHV�LI�6HOHFW�LV�XVHG��

�� /RFDO9LHZHU� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�YLHZHU�WR�EH�DW�����������LQ�H\H�
FRRUGLQDWHV��RWKHUZLVH�WKH�YLHZHU�LV�DW�������������
:KHQ�WKH�YLHZHU�LV�DW�LQILQLW\�VRPH�RI�WKH�OLJKWLQJ�
HTXDWLRQV�FDQ�EH�VLPSOLILHG�DQG�VR�UXQ�IDVWHU��KRZHYHU�
WKH�SRVLWLRQ�RI�WKH�VSHFXODU�KLJKOLJKWV�DUH�QRW�DV�
FRUUHFW��

�� UHVHUYHG� ✕  ✔ [� �

�� 5DQJH7HVW� ✔ ✔ [� :KHQ�VHW�IRUFHV�WKH�OLJKWLQJ�FDOFXODWLRQ�IRU�WKH�FXUUHQW�
OLJKW�WR�EH�DERUWHG�ZKHQ�WKH�OLJKW·V�UDQJH�H[FHHGV�WKH�
SHU�OLJKW�GHILQHG�YDOXH�KHOG�LQ�WKH�UDQJH�SDUDPHWHU���
7KLV�RSWLPLVDWLRQ�DOORZV�OLJKWV�ZKLFK�DUH�EHFRPLQJ�
WRR�IDLQW�WR�FRQWULEXWH�WR�EH�WHUPLQDWHG�HDUO\����

�«��� UHVHUYHG� ✕  ✔ [� �

��� 6SHFXODU�
/LJKWLQJ(QDEOH�

✔ ✕  [� :KHQ�WKLV�ELW�LV�VHW�WKH�VSHFXODU�SDUW�RI�WKH�OLJKWLQJ�
FDOFXODWLRQV�DUH�GRQH��RWKHUZLVH�WKH\�DUH�VNLSSHG���
:KHQ�WKLV�ELW�LV���LW�RYHUULGHV�WKH�VSHFXODU�PDWHULDO�
PRQLWRULQJ��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��� UHVHUYHG� ✕   � �

��� '�'H\H�
'LUHFWLRQ�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�H\H�GLUHFWLRQ�WR�EH��������
����RWKHUZLVH�WKH�2SHQ*/�FRQYHQWLRQ�RI�����������LV�
XVHG��

��� &DOFXODWH�+DOI�
9HFWRU�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�QRUPDOLVHG�KDOI�YHFWRU�
IRU�QRQ�VSRW�OLJKWV�WR�EH�FDOFXODWHG�ZKHQHYHU�WKH�
OLJKW·V�SRVLWLRQ�LV�XSGDWHG���,W�OHDYHV�WKH�KDOI�YHFWRU�LQ�
WKH�OLJKW·V�VSRW�OLJKW�GLUHFWLRQ�UHJLVWHUV���7KH�H\H�
GLUHFWLRQ�DV�GHWHUPLQHG�E\�WKH�'�'(\H'LUHFWLRQ�ELW��

��� '�'6SRWOLJKW� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�'�'�VSRW�OLJKW�OLJKW�IDOO�
RII�FDOFXODWLRQV�WR�EH�XVHG�LQVWHDG�RI�WKH�2SHQ*/�
FDOFXODWLRQV��

��� )DVW�
1RUPDOLVDWLRQ�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�VSHFXODU�DQJOH�
QRUPDOLVDWLRQ�LQ�WKH�VORZ�OLJKWLQJ�FDVH�WR�EH�GRQH�WR�
OHVV�SUHFLVLRQ�WR�PDNH�WKH�RSHUDWLRQ�IDVWHU��

������� 5HVHUYHG� ✕  ✔ [� �

 
1RWHV�� &RQWUROV�WKH�ORDGLQJ�DQG�FDOFXODWLRQ�RI�OLJKWV���

7KHUH�DUH����OLJKWLQJ�XQLWV�ZKLFK�FDOFXODWH�OLJKWV�LQ�SDUDOOHO���

�

LightLinearAttenuation 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW/LQHDU$WWHQXDWLRQ� /LJKWLQJ� �['���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� $WWHQXDWLRQ�� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� /LQHDU�DWWHQXDWLRQ�IDFWRU���)RU�GHWDLOV�RI�DWWHQXDWLRQ�IDFWRUV�UHIHU�WR�WKH�2SHQ*/�3URJUDPPLQJ�*XLGH��

�&UHDWLQJ�/LJKW�6RXUFHV���
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LightMode 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW0RGH� /LJKWLQJ� �['���� %LWILHOG���
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� /LJKW2Q� ✓  ✓  [� :KHQ�VHW�LQGLFDWHV�WKH�OLJKW�LV�RQ�DQG�FRQWULEXWHV�
LOOXPLQDWLRQ�WR�WKH�VFHQH��RWKHUZLVH�LW�GRHV�QRW��

�� 6SRWOLJKW� ✓  ✓  [� :KHQ�VHW�LQGLFDWHV�WKH�OLJKW�LV�D�VSRWOLJKW���,I�LW�LV�QRW�
VHW�WKHQ�WKH�OLJKW�LV�QRW�D�VSRW�OLJKW�DQG�WKH�
6SRWOLJKW'LUHFWLRQ�LV�XVHG�WR�KROG�WKH�QRUPDOLVHG�KDOI�
YHFWRU�EHWZHHQ�WKH�YLHZHU�DQG�WKH�OLJKW���2SHQ*/�
LQGLFDWHV�D�OLJKW�LV�QRW�D�VSRWOLJKW�ZKHQ�WKH�VSRWOLJKW�
FXW�RII�DQJOH�LV�VHW�WR�������GHJUHHV��

�� $WWHQXDWLRQ� ✓  ✓  [� :KHQ�VHW�LQGLFDWHV�WKH�OLJKW�LV�WR�EH�DWWHQXDWHG��
RWKHUZLVH�QR�DWWHQXDWLRQ�LV�GRQH���2SHQ*/�LQGLFDWHV�D�
OLJKW�LV�QRW�WR�EH�DWWHQXDWHG�ZKHQ�WKH�:�FRPSRQHQW�
RI�WKH�OLJKW
V�SRVLWLRQ�LV�]HUR���

�� /RFDO/LJKW� ✓  ✓  [� :KHQ�VHW�LQGLFDWHV�WKH�OLJKW�LV�ORFDO�DQG�WKH�IXOO�
OLJKWLQJ�HTXDWLRQV�VKRXOG�EH�XVHG���7KLV�DOORZV�D�OLJKW�
WR�EH�ORFDO�ZLWKRXW�LW�KDYLQJ�WR�EH�D�VSRWOLJKW�RU�KDYH�
DQ\�DWWHQXDWLRQ�DSSOLHG�WR�LW��

 
1RWHV�� 7KLV�ILHOG�KROGV�WKH�SHU�OLJKW�PRGH�LQIRUPDWLRQ���

LightNumber 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW1XPEHU� /LJKWLQJ� �[&���� �
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 1XPEHU� ✓  ✓  [� /LJKW�QXPEHU�

������� 5HVHUYHG�� ✕  ✓  [� �

 
1RWHV�� 7KLV�PHVVDJH�KROGV�WKH�OLJKW�QXPEHU�OLJKW�QXPEHU�WR�EH�XSGDWHG�E\�WKH�OLJKW�SDUDPHWHUV���7KH�ERWWRP�

��ELWV�KROG�WKH�OLJKW�QXPEHU��

�
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LightPositionW 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW3RVLWLRQ:� /LJKWLQJ� �['�(�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 3RVLWLRQ:� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� :�SRVLWLRQ�RI�WKH�OLJKW���:KHQ�]HUR��LW�FKDQJHV�WKH�PHDQLQJ�RI�3RVLWLRQ�YDOXHV�WR�GLUHFWLRQV���+ROGV�

��Z�IRU�QRQ�]HUR�Z�YDOXHV���

�

LightPositionX 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW3RVLWLRQ;� /LJKWLQJ� �['�'�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 3RVLWLRQ;� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� ;�SRVLWLRQ�RI�WKH�OLJKW�LI�3RVLWLRQ:� ����RWKHUZLVH�LW�LV�WKH�QRUPDOLVHG�;�GLUHFWLRQ���

�

LightPositionY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW3RVLWLRQ;� /LJKWLQJ� �['�'�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 3RVLWLRQ<� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� <�SRVLWLRQ�RI�WKH�OLJKW�LI�3RVLWLRQ:� ����RWKHUZLVH�LW�LV�WKH�QRUPDOLVHG�<�GLUHFWLRQ���

�
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LightPositionZ 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW3RVLWLRQ=� /LJKWLQJ� �['�(�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 3RVLWLRQ;� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� =�SRVLWLRQ�RI�WKH�OLJKW�LI�3RVLWLRQ:� ����RWKHUZLVH�LW�LV�WKH�QRUPDOLVHG�=�GLUHFWLRQ���

�

LightQuadraticAttenuation 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW4XDGUDWLF$WWHQXDWLRQ� /LJKWLQJ� �['���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� $WWHQXDWLRQ�� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� /LQHDU�DWWHQXDWLRQ�IDFWRU���)RU�GHWDLOV�RI�DWWHQXDWLRQ�IDFWRUV�UHIHU�WR�WKH�2SHQ*/�3URJUDPPLQJ�*XLGH��

�&UHDWLQJ�/LJKW�6RXUFHV���

�

LightRange 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW5DQJH� /LJKWLQJ� �['���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� $WWHQXDWLRQ�� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� /LQHDU�DWWHQXDWLRQ�IDFWRU���)RU�GHWDLOV�RI�DWWHQXDWLRQ�IDFWRUV�UHIHU�WR�WKH�2SHQ*/�3URJUDPPLQJ�*XLGH��

�&UHDWLQJ�/LJKW�6RXUFHV���

�
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LightSpecularIntensityBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW6SHFXODU,QWHQVLW\�%OXH� /LJKWLQJ� �['�&�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� %OXH� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 6SHFXODU�EOXH�LQWHQVLW\�LQ�IORDWLQJ�SRLQW�IRUPDW���

�

LightSpecularIntensityGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW6SHFXODU,QWHQVLW\�
*UHHQ�

/LJKWLQJ� �['�&�� )ORDW��

� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� *UHHQ�� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 6SHFXODU�JUHHQ�LQWHQVLW\�LQ�IORDWLQJ�SRLQW�IRUPDW���

LightSpecularIntensityRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW6SHFXODU,QWHQVLW\5HG� /LJKWLQJ� �['�%�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 5HG� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 6SHFXODU�UHG�LQWHQVLW\�LQ�IORDWLQJ�SRLQW�IRUPDW���
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LightSpotlightDirectionX 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW6SRWOLJKW'LUHFWLRQ�;� /LJKWLQJ� �['�)�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� ;� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 1RUPDOLVHG�;�FRPSRQHQW�IRU�WKH�VSRWOLJKW�GLUHFWLRQ�RU�WKH�QRUPDOLVHG�;�FRPSRQHQW�RI�WKH�KDOI�

YHFWRU�ZKHQ�WKH�OLJKW�LV�QRW�D�VSRWOLJKW���

�
�

LightSpotlightDirectionY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW6SRWOLJKW'LUHFWLRQ�<� /LJKWLQJ� �['�)�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� <�� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 1RUPDOLVHG�<�FRPSRQHQW�IRU�WKH�VSRWOLJKW�GLUHFWLRQ�RU�WKH�QRUPDOLVHG�<�FRPSRQHQW�RI�WKH�KDOI�YHFWRU�

ZKHQ�WKH�OLJKW�LV�QRW�D�VSRWOLJKW���

LightSpotlightDirectionZ 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW6SRWOLJKW'LUHFWLRQ=� /LJKWLQJ� �['���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH�� 5HVHW� 'HVFULSWLRQ�

������� =� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 1RUPDOLVHG�=�FRPSRQHQW�IRU�WKH�VSRWOLJKW�GLUHFWLRQ�RU�WKH�QRUPDOLVHG�=�FRPSRQHQW�RI�WKH�KDOI�YHFWRU�

ZKHQ�WKH�OLJKW�LV�QRW�D�VSRWOLJKW���

�
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LightSpotlightExponent 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LJKW6SRWOLJKW([SRQHQW� /LJKWLQJ� �['���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� ([SRQHQW� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 6SRWOLJKW��H[SRQHQW��FRQWUROV�WKH�LQWHQVLW\�GLVWULEXWLRQ�RI�OLJKW�ZLWKLQ�D�FRQH���7KLV�LV�KHOG�DV�DQ�

XQVLJQHG�����IL[HG�SRLQW�QXPEHU���)RU�GHWDLOV�RI�DWWHQXDWLRQ�IDFWRUV�UHIHU�WR�WKH�2SHQ*/�3URJUDPPLQJ�
*XLGH���6SRWOLJKWV�����

�

LineClipLengthThreshold 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LQH&OLS/HQJWK7KUHVKROG� *HRPHWU\� �[�%'�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� ([SRQHQW� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� 7KH�OHQJWK�RI�D�OLQH�LQ�SL[HOV��SURMHFWHG�RQWR�WKH�[�RU�\�D[LV��IRU�ZKLFK�JHRPHWULF�FOLSSLQJ�ZLOO�QRW�EH�

GRQH�LI�HQDEOHG��

LineExtend 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LQH([WHQG� &XOO� �[&�$�� )L[HG��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 6FDQOLQHV�� ✓  ✓  [� ����XQVLJQHG�IL[HG�SRLQW��

 
1RWHV�� 7KLV�PHVVDJH�KROG�WKH�QXPEHU�RI�VFDQOLQHV�WR�JURZ�WKH�\�H[WHQW�E\�ZKHQ�GHDOLQJ�ZLWK�OLQHV���,W�LV�

XSGDWHG�ZKHQHYHU�WKH�/LQH:LGWK�YDOXH�LQ�WKH�'HOWD�8QLW�LV�XSGDWHG����

�
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LineMode 
LineModeAnd 
LineModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�

/LQH0RGH� 'HOWD� �[��$�� %LWILHOG�

/LQH0RGH$QG� 'HOWD� �[$$)�� %LWILHOG�/RJLF�0DVN�

/LQH0RGH2U� 'HOWD� �[$$)�� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� 6WLSSOH(QDEOH� ✔ ✔ [� 7KLV�ILHOG��ZKHQ�VHW��HQDEOHV�WKH�VWLSSOLQJ�RI�OLQHV���,W�
RQO\�HIIHFWV�ZLGH�OLQHV�RU�DQWLDOLDVHG�OLQH�VHW�XS���7KLV�
ZLOO�QRUPDOO\�EH�WKH�VDPH�YDOXH�DV�WKH�(QDEOH�ILHOG�LQ�
WKH�/LQH6WLSSOH0RGH�UHJLVWHU��

�«�� 5HSHDW)DFWRU� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�SRVLWLYH�UHSHDW�IDFWRU�IRU�
DQWLDOLDVHG�VWLSSOHG�OLQHV���7KLV�ZLOO�QRUPDOO\�EH�WKH�
VDPH�YDOXH�DV�WKH�5HSHDW)DFWRU�ILHOG�LQ�WKH�
/LQH6WLSSOH0RGH�UHJLVWHU���7KH�UHSHDW�IDFWRU�VWRUHG�
KHUH�LV�RQH�OHVV�WKDQ�WKH�GHVLUHG�UHSHDW�IDFWRU��

��«��� 6WLSSOH0DVN� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�VWLSSOH�SDWWHUQ�WR�XVH�IRU�
DQWLDOLDVHG�OLQHV���7KLV�ZLOO�QRUPDOO\�EH�WKH�VDPH�YDOXH�
DV�WKH�6WLSSOH0DVN�ILHOG�LQ�WKH�/LQH6WLSSOH0RGH�
UHJLVWHU��

��� 0LUURU� ✔ ✔ [� 7KLV�ILHOG��ZKHQ�VHW��ZLOO�PLUURU�WKH�6WLSSOH0DVN�
EHIRUH�LW�LV�XVHG�IRU�DQWLDOLDVHG�OLQHV���7KLV�ZLOO�
QRUPDOO\�EH�WKH�VDPH�YDOXH�DV�WKH�0LUURU�ILHOG�LQ�WKH�
/LQH6WLSSOH0RGH�UHJLVWHU��

��� $QWLDOLDV(QDEOH� ✔ ✔ [� 7KLV�ILHOG��ZKHQ�VHW��HQDEOHV�DQWLDOLDVLQJ�RI�OLQHV���7KLV�
LV�TXDOLILHG�E\�WKH�$QWLDOLDV(QDEOH�ILHOG�LQ�WKH�%HJLQ�
UHJLVWHU����

��� $QWLDOLDVLQJ�
4XDOLW\�

✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�TXDOLW\�RI�DQWLDOLDVHG�SRLQWV��
�� �[��
�� �[��

�������� 5HVHUYHG�� ✔ ✕  [� �

 
1RWHV�� 'HILQHV�KRZ�ZLGH�DQG�DOWLDOLDVHG�OLQHV�DUH�SURFHVVHG���DSSOLHV�RQO\�WR�OLQHV�UHQGHUHG�XVLQJ�

5HQGHU/LQH���7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�
25·G�ZLWK�WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW����

�

�����������������������������������������������������
29 Logic Op register readback is via the main register only 
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LineStippleMode 
LineStippleModeAnd 
LineStippleModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/LQH6WLSSOH0RGH� 6WLSSOH� �[��$�� %LWILHOG�
/LQH6WLSSOH0RGH$QG� 6WLSSOH� �[$%&�� %LWILHOG�/RJLF�0DVN�
/LQH6WLSSOH0RGH2U� 6WLSSOH� �[$%&�� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 6WLSSOH(QDEOH� ✔ ✔ [� 7KLV�ILHOG��ZKHQ�VHW��HQDEOHV�WKH�VWLSSOLQJ�RI�OLQHV���
7KH�/LQH6WLSSOH(QDEOH�ELW�LQ�WKH�5HQGHU�FRPPDQG�
PXVW�DOVR�EH�VHW��

�«�� 5HSHDW)DFWRU� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�SRVLWLYH�UHSHDW�IDFWRU�IRU�VWLSSOHG�
OLQHV���7KH�UHSHDW�IDFWRU�VWRUHG�KHUH�LV�RQH�OHVV�WKDQ�
WKH�GHVLUHG�UHSHDW�IDFWRU��

��«��� 6WLSSOH0DVN� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�VWLSSOH�SDWWHUQ���

��� 0LUURU� ✔ ✔ [� 7KLV�ILHOG��ZKHQ�VHW��ZLOO�PLUURU�WKH�6WLSSOH0DVN�
EHIRUH�LW�LV�XVHG��

��«��� 8QXVHG�� �� �� [� �

 
1RWHV�� &RQWUROV�OLQH�VWLSSOLQJ����

• 7KH�UHSHDW�IDFWRU�LV�VHW�WR�RQH�OHVV�WKDQ�WKH�UHTXLUHG�YDOXH����

• 7KH�OHDVW�VLJQLILFDQW�ELW�RI�WKH�8SGDWH/LQH6WLSSOH&RXQWHUV�UHJLVWHU��FRQWUROV�ORDGLQJ�WKH�OLQH�VWLSSOH�
FRXQWHUV���LI�VHW�WKH�OLQH�VWLSSOH�FRXQWHUV�DUH�ORDGHG�ZLWK�WKH�SUHYLRXVO\�VDYHG�YDOXHV���,I�UHVHW��WKH�
FRXQWHUV�DUH�FOHDUHG�WR�]HUR���

• 7KH�FRXQWHUV�FDQ�DOVR�EH�UHVHW�E\�PHDQV�RI�WKH�5HVHW/LQH6WLSSOH�ELW�LQ�WKH�5HQGHU�FRPPDQG��

• 7KH�(QDEOH�ELW�LQ�WKH�/LQH6WLSSOH0RGH�UHJLVWHU�LV�TXDOLILHG�E\�WKH�/LQH6WLSSOH(QDEOH�ELW�LQ�WKH�
5HQGHU�&RPPDQG��

�
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LineWidth 

1DPH� 7\SH� 2IIVHW� )RUPDW�

/LQH:LGWK� 'HOWD� �[��%�� ,QWHJHU��

� &RPPDQG�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� :LGWK� ✔ ✔ [� :LGWKV�RI���WR�����SL[HOV�

�«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� • 'HILQHV�WKH�ZLGWK�RI�DQ�DOLDVHG�OLQH��$�ZLGWK���LV�FRQVLGHUHG�WR�EH�����)RU�DOLDVHG�OLQHV�

WKH�/LQH:LGWK�UHJLVWHU�KROGV�WKH�GHVLUHG�OLQH�ZLGWK���7KH�UDQJH�RI�DFWXDO�OLQH�ZLGWKV�DUH�
�«�����D���OLQH�ZLGWK�LV�WUHDWHG�DV�D�OLQH�ZLGWK�RI������

• /LQHV�DUH�GUDZQ�DFFRUGLQJ�WR�2SHQ*/�UXOHV�VR�ZLGH�OLQHV�DUH�D�VHTXHQFH�RI�OLQHV�RIIVHW�
LQ�;�RU�<�GHSHQGLQJ�RQ�ZKHWKHU�WKH�OLQH�LV�;�PDMRU�RU�<�PDMRU���7KH�/LQH:LGWK2IIVHW�
UHJLVWHU�LV�QRUPDOO\�VHW�WR��OLQH�ZLGWK������������)RU�RQH�SL[HO�ZLGH�OLQHV�WKH�
/LQH:LGWK2IIVHW�LV�VHW�WR����

• ,I�OLQH�VWLSSOHV�DUH�HQDEOHG��LQ�WKH�/LQH0RGH�UHJLVWHU��WKHQ�ZLGH�DOLDVHG�OLQHV�ZLOO�EH�
VWLSSOHG�FRUUHFWO\�E\�UHSHDWLQJ�WKH�OLQH��RIIVHW�LQ�;�RU�<���EXW�ZLWK�WKH�VWLSSOH�SRVLWLRQ�
UH�HVWDEOLVKHG�IRU�HDFK�OLQH�XVHG�WR�PDNH�XS�WKH�ZLGWK��

LineWidthOffset 

1DPH� 7\SH� 2IIVHW� )RUPDW�

/LQH:LGWK2IIVHW� 'HOWD� �[��%�� ,QWHJHU�

� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 2IIVHW� ✓  ✓  [� 2IIVHW��

�«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 'HILQHV�KRZ�IDU�WR�WKH�OHIW�\�PDMRU��RU�ORZHU�IRU�[�PDMRU��RI�WKH�WUXH�OLQH�SRVLWLRQ�DQ�DOLDVHG�OLQH�ZLOO�

EH�GUDZQ��QRUPDOO\��/LQH:LGWK���������/LQH�ZLGWK���LV�VHHQ�DV�����7KLV�VHWV�XS�WKH�LQLWLDO�RIIVHW�
VXEWUDFWHG�IURP�WKH�OLQH·V�PDWKHPDWLFDO�;��IRU�<�PDMRU�OLQHV��RU�<��IRU�;�PDMRU�OLQHV��EHIRUH�WKH�OLQH�LV�
VWHOOHG�DQG�UHSHDWHG�/LQH:LGWK�WLPHV��
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LoadLineStippleCounters 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/RDG/LQH6WLSSOH&RXQWHUV� *OREDO� �[��%�� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� /LYH%LW�
&RXQWHU�

✕  ✔ [� �

�«��� /LYH5HSHDW�
&RXQWHU�

✕  ✔ [� �

��«��� 6HJPHQW%LW�
&RXQWHU�

✕  ✔ [� �

��«��� 6HJPHQW5HSHDW�
&RXQWHU�

✕  ✔ [� �

��«��� 8QXVHG�� �� �� [� �

 
1RWHV�� &RPPDQG�XVHG�WR�UHVWRUH�WKH�OLQH�VWLSSOH�FRXQWHUV�DQG�VHJPHQW�UHJLVWHU�DIWHU�D�WDVN�VZLWFK���7KH�

FRXQWHUV�DUH�LQFUHPHQWHG�GXULQJ�D�OLQH�VWLSSOH�VR�WKH�YDOXH�UHDG�IURP�WKHP��YLD�WKH�UHDGEDFN�SDWK�PD\�
QRW�PDWFK�WKH�YDOXH�ORDGHG�LQ�WR�WKHP�XVLQJ�WKLV�UHJLVWHU��
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LoadName 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/RDG1DPH� *HRPHWU\� �[��)�� ,QWHJHU��
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 1DPH��� ✕  ✔ [� 1DPH�

 
1RWHV�� /RDG1DPH�UHSODFHV�WKH�HQWU\�RQ�WKH�WRS�RI�WKH�QDPH�VWDFN�ZLWK�WKH�YDOXH�LQ�WKH�GDWD�ILHOG���6HH�DOVR�

,QLW1DPHV��
�
7KH�*HRPHWU\0RGH�FRPPDQG�DOORZV�VHOHFWLRQ�RI�WKH�PRGH�RI�RSHUDWLRQ��5HQGHU0RGH���ZKLFK�LV�
XVXDOO\�5HQGHU�EXW�FDQ�DOVR�EH�)HHGEDFN�RU�6HOHFW���6HOHFW�PRGH�LPSOHPHQWV�WKH�2SHQ*/�IHDWXUH�ZLWK�
WKDW�QDPH�DQG�LV�XVHG�IRU�3LFNLQJ�DQG�6HOHFWLRQ�RI�SULPLWLYHV���6HOHFW�PRGH�LV�EURNHQ�GRZQ�LQWR�WZR�
SDUWV��
��3ULPLWLYHV�DUH�FOLSSHG�DQG�FXOOHG�EXW�QRW�UHQGHUHG���,I�D�SULPLWLYH�SDVVHG�WKH�FOLSSLQJ�DQG�FXOOLQJ�
SKDVHV�WKHQ�D�KLW�IODJ�LV�VHW�DQG�WKH�PLQLPXP�DQG�PD[LPXP�=�UDQJH�JURZQ��LI�QHFHVVDU\��WR�LQFOXGH�
WKLV�SULPLWLYH���6XEVHTXHQW�SULPLWLYHV�ZKLFK�DOVR�SDVV�WKH�FOLSSLQJ�DQG�EDFNIDFH�FXOOLQJ�PD\�H[WHQG�WKH�
PLQLPXP�DQG�RU�PD[LPXP�=�YDOXHV��
��1DPH�VWDFN�PDQLSXODWLRQ���7KH�QDPH�VWDFN�KROGV�QDPHV��DV����ELW�LQWHJHUV��WKH�XVHU�FDQ�SXVK��SRS�RU�
ORDG�WR�NHHS�WUDFN�RI�WKH�PRGHO�KLHUDUFK\���7KH�FRPPDQGV�3XVK1DPH��3RS1DPH��/RDG1DPH�GR�
WKHVH�DFWLRQV���3RS1DPH�DQG�/RDG1DPH�XSGDWH�WKH�VWDFN�ZLWK�WKH����ELW�YDOXH�LQ�WKH�GDWD�ILHOG���7KH�
QDPH�VWDFN�LV�UHVHW�ZLWK�WKH�,QLW1DPHV�FRPPDQG���7KH�QDPH�VWDFN�LV����HQWULHV�GHHS��
�
,I�WKH�KLW�IODJ�LV�VHW�ZKHQ�D�QDPH�VWDFN�PDQLSXODWLRQ�LV�GRQH�D�KLW�UHFRUG�LV�ZULWWHQ�WR�WKH�KRVW�RXWSXW�
),)2���7KH�KLW�IODJ�LV�WKHQ�UHVHW�DORQJ�ZLWK�WKH�PLQLPXP�DQG�PD[LPXP�=�UDQJH���7KH�KLW�UHFRUG�
FRQVLVWV�RI��LQ�RUGHU���

• 7KH�FRXQW�RI�WKH�QDPHV�RQ�WKH�VWDFN����VRPH�HUURU�IODJV���
• 7KH�PLQLPXP�=�YDOXH�DV�D�QRUPDOLVHG�IORDWLQJ�SRLQW�QXPEHU��
• 7KH�PD[LPXP�=�YDOXH�DV�D�QRUPDOLVHG�IORDWLQJ�SRLQW�QXPEHU��
• 7KH�QDPH�VWDFN�HQWULHV��ROGHVW�ILUVW��YDULDEOH�QXPEHU�>�«��@�RI�ZRUGV��
%LWV����DQG����LQ�WKH�)LOWHU0RGH�UHJLVWHU��PXVW�EH�VHW�WR�DOORZ�WKH�6HOHFW5HFRUG�WDJ�DQG�GDWD�YDOXHV�WR�EH�
ZULWWHQ�LQ�WR�WKH�),)2���7KH�QDPH�VWDFN�PDQLSXODWLRQV�FRPPDQGV�DUH�LJQRUHG�ZKHQ�QRW�LQ�6HOHFW�
PRGH���
�
)RU�GHWDLOV�DERXW�WKH�XVH�RI�WKH�+LW�UHFRUG�DQG�KRZ�LW�LV�SDUVHG�IRU�2SHQ*/�SXUSRVHV�UHIHU�WR�WKH�
*/,17�5��3URJUDPPHU
V�*XLGH��YROXPH�,��
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LOD 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/2'� 7H[WXUH� �[��'�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� )UDFWLRQ� ✓  ✓  [� �

�«��� ,QWHJHU� ✓  ✓  [� �

��«��� 5HVHUYHG�� �� �� [� 5HVHUYHG�IRU�IXWXUH�XVH���0DVN�WR����

 
1RWHV�� +ROGV�WKH�FRPSXWHG�OHYHO�RI�GHWDLO�YDOXH�IRU�WH[WXUH�����7KH�IRUPDW�LV�����XQVLJQHG�IL[HG�SRLQW���

�
7KH�/HYHO�2I�'HWDLO��/2'��FDOFXODWHV�WKH�DSSUR[LPDWH�DUHD�D�IUDJPHQW�SURMHFWV�RQWR�WKH�WH[WXUH�PDS��
7KH�/2'�FDOFXODWLRQ�LV�HQDEOHG�E\�WKH�(QDEOH/2'�ELW�LQ�WKH�7H[WXUH&RRUG0RGH�UHJLVWHU���:KHQ�WKLV�
ELW�LV�FOHDU�QR�/2'�LV�FDOFXODWHG�DQG�D�FRQVWDQW�/2'�IURP�WKH�/2'�UHJLVWHU�LV�XVHG��ZKHQ�LW�LV�
UHTXLUHG�E\�WKH�7H[WXUH5HDG0RGH�UHJLVWHU�VHWWLQJ����7KH�IRUPDW�LV�XQVLJQHG�����IL[HG�SRLQW�DQG�FDQ�EH�
LQWHUSUHWHG�DV�IROORZV����

• WKH�LQWHJHU�SDUW�VHOHFWV�WKH�KLJKHU�UHVROXWLRQ�PDS�RI�WKH�SDLU�WR�XVH�ZLWK���XVLQJ�WKH�PDS�DW�WKH�
DGGUHVV�JLYHQ�E\�7H[WXUH%DVH$GGUHVV>�@�UHJLVWHU�

• WKH�IUDFWLRQ�JLYHV�WKH�EHWZHHQ�PDS�LQWHUSRODWLRQ�FRHIILFLHQW�PHDVXUHG�IURP�WKH�KLJKHU�UHVROXWLRQ�
PDS�VHOHFWHG��

LOD1 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/2'�� 7H[WXUH� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� )UDFWLRQ� ✓  ✓  [� �

�«��� ,QWHJHU� ✓  ✓  [� �

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� +ROGV�WKH�FRQVWDQW�OHYHO�RI�GHWDLO�WR�XVH�IRU�PLS�PDSSLQJ�IURP�WH[WXUH�����7KH�IRUPDW�LV�����XQVLJQHG�

IL[HG�SRLQW���
7KH�/HYHO�2I�'HWDLO��/2'��FDOFXODWHV�WKH�DSSUR[LPDWH�DUHD�D�IUDJPHQW�SURMHFWV�RQWR�WKH�WH[WXUH�PDS��
7KH�/2'�FDOFXODWLRQ�LV�HQDEOHG�E\�WKH�(QDEOH/2'�ELW�LQ�WKH�7H[WXUH&RRUG0RGH�UHJLVWHU���:KHQ�WKLV�
ELW�LV�FOHDU�QR�/2'�LV�FDOFXODWHG�DQG�D�FRQVWDQW�/2'�IURP�WKH�/2'�UHJLVWHU�LV�XVHG��ZKHQ�LW�LV�
UHTXLUHG�E\�WKH�7H[WXUH5HDG0RGH�UHJLVWHU����7KH�IRUPDW�LV�XQVLJQHG�����IL[HG�SRLQW�DQG�FDQ�EH�
LQWHUSUHWHG�DV�IROORZV����

• WKH�LQWHJHU�SDUW�VHOHFWV�WKH�KLJKHU�UHVROXWLRQ�PDS�RI�WKH�SDLU�WR�XVH�ZLWK���XVLQJ�WKH�PDS�DW�WKH�
DGGUHVV�JLYHQ�E\�7H[WXUH%DVH$GGUHVV>�@�UHJLVWHU�

• WKH�IUDFWLRQ�JLYHV�WKH�EHWZHHQ�PDS�LQWHUSRODWLRQ�FRHIILFLHQW�PHDVXUHG�IURP�WKH�KLJKHU�UHVROXWLRQ�
PDS�VHOHFWHG��
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LODRange0 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/2'5DQJH�� 7H[WXUH� �[%���� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 0LQ� ✓  ✓  [� �·V�FRPSOHPHQW�����IL[HG�SRLQW�IUDFWLRQ�

��«��� 0D[� ✓  ✓  [� �·V�FRPSOHPHQW�����IL[HG�SRLQW�LQWHJHU�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�FODPSLQJ�UDQJH�IRU�ORG��FDOFXODWLRQV���%LWV������GHILQH�WKH�PLQLPXP�YDOXH��ELWV�

������KROG�WKH�PD[LPXP�YDOXH���

LODRange1 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/2'5DQJH�� 7H[WXUH� �[%���� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 0LQ� ✓  ✓  [� �·V�FRPSOHPHQW�����IL[HG�SRLQW�IUDFWLRQ�

��«��� 0D[� ✓  ✓  [� �·V�FRPSOHPHQW�����IL[HG�SRLQW�LQWHJHU�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�FODPSLQJ�UDQJH�IRU�ORG��FDOFXODWLRQV���%LWV������GHILQH�WKH�PLQLPXP�YDOXH��ELWV�

������KROG�WKH�PD[LPXP�YDOXH���

�
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LogicalOpMode 
LogicalOpModeAnd 
LogicalOpModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/RJLFDO2S0RGH� /RJLF�2SV� �[����� %LWILHOG�
/RJLFDO2S0RGH$QG� /RJLF�2SV� �[$(&�� %LWILHOG�/RJLF�0DVN�
/RJLFDO2S0RGH2U� /RJLF�2SV� �[$(&�� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�IUDJPHQW
V�FRORU�WR�EH�ORJLDO�
RS
HG�XQGHU�FRQWURO�RI�WKH�UHPDLQLQJ�ELWV�LQ�WKLV�
UHJLVWHU���:KHQ�FOHDU�WKH�IUDJPHQW�FRORU�UHPDLQV�
XQFKDQJHG��EXW�PD\�ODWHU�WR�HIIHFWHG�E\�ZULWH�
PDVNLQJ���

�«�� /RJLF2S� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�ORJLFDO�RS�IXQFWLRQ�WR�XVH���7KH�
RSWLRQV�DUH��
�� �&OHDU����� � �� �$QG�6�	�'��
�� �$QG5HYHUVH��6�	�a'�� �� �&RS\��6��
�� �$QG,QYHUW��a6�	�'�� �� �1RRS��'��
�� �;RU��6�A�'�� � �� �2U��6�_�'��
�� �1RU��a�6�_�'��� � �� �(TXLY��a�6�A�'���
��� �,QYHUW��a'�� �
��� �2U5HYHUVH��6�_�a'��
��� �&RS\,QYHUW��a6�� �
��� �2U,QYHUW��a6�_�'�� ��� �1DQG��a�6�	�'���
��� �6HW������
ZKHUH��� 6�LV�&RORU�RU�)%6RXUFH'DWD�
� '�LV�)%'DWD�

�� 8VH&RQVWDQW)%
:ULWH'DWD��

✔ ✔ [� 7KHUH�LV�QR�ORQJHU�DQ\��SHUIRUPDQFH�DGYDQWDJH�WR�
XVLQJ�WKLV�ELW�EXW�LW�LV�UHWDLQHG�IRU�EDFNZDUGV�
FRPSDWDELOLW\����

�� %DFNJURXQG(Q
DEOH�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�D�GLIIHUHQW�ORJLFDO�RSHUDWLRQ�
WR�EH�GRQH�IRU�EDFNJURXQG�SL[HOV���,I�WKLV�ELW�LV�FOHDU�
WKHQ�WKH�VDPH�ORJLFDO�RSHUDWLRQ�LV�DSSOLHG�WR�
IRUHJURXQG�DQG�EDFNJURXQG�SL[HOV���6HWWLQJ�WKLV�ELW�
ZKHQ�WKH�(QDEOH�ILHOG�LV�]HUR�KDV�QR�HIIHFW��
$�EDFNJURXQG�SL[HO�LV�D�SL[HO�ZKRVH�FRUUHVSRQGLQJ�ELW�
LQ�WKH�FRORU�PDVN�LV�]HUR��

�«��� %DFNJURXQG/RJ
LFDO2S�

✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�ORJLFDO�RSHUDWLRQ�WR�DSSO\�WR�
EDFNJURXQG�SL[HOV��LI�WKLV�KDV�EHHQ�HQDEOHG�E\�WKH�
%DFNJURXQG(QDEOH�ILHOG���7KH�RSWLRQV�DQG�ILHOG�YDOXHV�
DUH�WKH�VDPH�DV�WKH�/RJLFDO2S�ILHOG��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��� 8VH&RQVWDQW6R
XUFH�

✔ ✔ [� 7KLV�ILHOG��ZKHQ�VHW��FDXVHV�WKH�VRXUFH�GDWD�WR�EH�
WDNHQ�IURP�WKH�)RUHJURXQG&RORU�UHJLVWHU��RWKHUZLVH�LW�
LV�WDNHQ�IURP�WKH�IUDJPHQW��LI�QHHGHG���7KH�FRORU�
IRUPDW�LV�LQ�WKH�UDZ�IUDPHEXIIHU�IRUPDW�DQG����RU����
ELW�SL[HOV�VKRXOG�KDYH�WKHLU�FRORU�UHSOLFDWHG�WR�ILOO�WKH�
IXOO����ELWV��

��«��� 8QXVHG� �� �� [� �

 
1RWHV�� 7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�

IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

LogicalTexturePageTableAddr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/RJLFDO7H[WXUH3DJH7DEOH�
$GGU�

7H[WXUH� �[%�'�� ,QWHJHU�

� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�EDVH�DGGUHVV�RI�WKH�/RJLFDO�7H[WXUH�3DJH�7DEOH���7KH�DGGUHVV�VKRXOG�EH�DOLJQHG�

WR�D����ELW�ERXQGDU\��

LogicalTexturePageTableLength 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/RJLFDO7H[WXUH3DJH7DEOH�
/HQJWK�

7H[WXUH� �[%�'�� ,QWHJHU�

� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� /RJLFDO�SDJH�
FRXQW�

✓  ✓  [� ���ELW�LQWHJHU�YDOXH�IURP���WR�������

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�QXPEHU�RI�ORJLFDO�SDJHV�WR�EH�PDQDJHG���$Q\�ORJLFDO�SDJHV�SDVW�WKLV�YDOXH�DUH�

IROGHG�WR�ORJLFDO�SDJH�����6HWWLQJ�WKLV�UHJLVWHU�WR�]HUR�HIIHFWLYHO\�GLVDEOHV�ORJLFDO�WR�SK\VLFDO�PDSSLQJ���
7KH�OHJDO�UDQJH�RI�YDOXHV�LV��«�������
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LUT[0…15] 

1DPH� 7\SH� 2IIVHW� )RUPDW�

/87>�����@� /87� �[�(��� %LWILHOG�

� &RQWURO�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 5HG�� ✔ ✔ [� �

�«��� *UHHQ��� ✔ ✔ [� �

��«��� %OXH��� ✔ ✔ [� �

��«��� $OSKD��� ✔ ✔ [� �

 
1RWHV�� 7KHVH�UHJLVWHUV�DOORZ�WKH�ORZHU����HQWULHV�RI�WKH�/87�WR�EH�ORDGHG�DQG�UHDG�EDFN�GLUHFWO\���

LUTAddress 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/87$GGUHVV� 7H[WXUH� �[��'�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�SK\VLFDO�DGGUHVV�RI�D�EORFN�RI�GDWD�WR�ORDG�LQWR�WKH�/87��IURP�PHPRU\���7KLV�LV�

JLYHQ�DV�D�E\WH�DGGUHVV��EXW�WKH�ERWWRP���ELWV�DUH�LJQRUHG�VR�WKH�DGGUHVV�LV�HIIHFWLYHO\�DOLJQHG�WR�D�����
ELW�PHPRU\�ZRUG��

LUTData 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/87'DWD� 7H[WXUH� �[��&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� /87�GDWD�ZRUG� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH����ELWV�RI�GDWD�WR�ORDG�LQWR�WKH�/87���7KH�GDWD�FDQ�EH�ORDGHG�LQ�
DV�LV
��KDYH�LWV�

UHG�DQG�JUHHQ�FRPSRQHQWV�VZDSSHG�RYHU�RU�FRQYHUWHG�LQWR�D�UHSOLFDWHG����ELW�IRUPDW���
/87�UHDGEDFN�LV�GRQH�E\�ILUVW�UHDGLQJ�WKH�/87,QGH[�UHJLVWHU���$V�ZHOO�DV�UHWXUQLQJ�WKH�FXUUHQW�/87�
LQGH[�LW�KDV�WKH�DGGLWLRQDO�HIIHFW�RI�VHWWLQJ�WKH�5HDG,QGH[�FRXQWHU�WR�]HUR���7KH�5HDG,QGH[�FRXQWHU�LV�
RQO\�XVHG�GXULQJ�UHDGEDFN�DQG�LV�QRW�WKH�VDPH�DV�WKH�/87,QGH[�XVHG�IRU�ORDGLQJ�WKH�/87�YLD�WKH�
SLSHOLQH���(DFK�VXEVHTXHQW�UHDG�IURP�WKH�/87'DWD�UHJLVWHU�UHWXUQV�WKH�/87�GDWD�DW�WKH�5HDG,QGH[�DQG�
WKH�5HDG,QGH[�FRXQWHU�LV�DXWR�LQFUHPHQWHG���7KH�5HDG,QGH[�FRXQWHU�ZUDSV�IURP�����WR����
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LUTIndex 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/87,QGH[� 7H[WXUH�� �[��&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� ,QGH[� ✓  ✓  [� ��ELW�LQWHJHU�YDOXH�IURP���WR�����

�«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�VWDUW�LQGH[�WR�XSGDWH�WKH�/87�DW�ZKHQ�/87�GDWD�UHJLVWHU�LV�ZULWWHQ���7KH�LQGH[�

LV�DXWRPDWLFDOO\�LQFUHPHQWHG�DIWHU�HDFK�ORDG�DQG�ZUDSV�IURP�����WR������

Note: Readback from the LUTIndex has the side effect of clearing the ReadIndex 

LUTMode 
LUTModeAnd 
LUTModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�

/870RGH� /87� �[%���� %LWILHOG�
/870RGH$QG� /87� �[$'��� %LWILHOG�/RJLF�0DVN�
/870RGH2U� /87� �[$'��� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�IUDJPHQW�RU�VSDQ�GDWD�WR�EH�
PRGLILHG�XQGHU�FRQWURO�RI�WKH�UHPDLQLQJ�ELWV�LQ�WKLV�
UHJLVWHU��

�� ,Q&RORU2UGHU� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��VZDSV�WKH�UHG�DQG�JUHHQ�E\WHV��L�H��
E\WHV���DQG����RI�WKH����ELW�ORDG�GDWD���7KLV�FDQ�EH�
XVHG�WR�FRQYHUW�$5*%�LQSXW�GDWD�LQWR�$%*5�GDWD�WR�
PDWFK�WKH�LQWHUQDO�SURFHVVLQJ�IRUPDW��

�«�� /RDG)RUPDW� ✔ ✔ [� 7KLV�ILHOG�FRQWUROV�KRZ�WKH����ELW�GDWD�LV�WR�EH�ORDGHG�
LQWR�WKH�/87���7KH�RSWLRQV�DUH��
� �� �&RS\��L�H��QR�IRUPDWWLQJ���
� �� �����5HSOLFDWHG�
� �� ������5HSOLFDWHG�
7KH�FRQYHUVLRQ�IURP���ELWV�WR������RU���ELWV�LV�GRQH�E\�
VXEWUDFWLQJ�KDOI�DQG�WUXQFDWLQJ���7KH����ELW�YDOXH�LV�
UHSOLFDWHG�LQWR�ERWK�KDOYHV�RI�WKH�/87��

�� /RDG&RORU2UGH
U�

✔ ✔ [� 7KLV�ELW�FRQWUROV�WKH�RUGHU�WKH����ELW�FRORU�
FRPSRQHQWV�DUH�DVVHPEOHG�LQ�DIWHU�WKH�FRQYHUVLRQ�
ZKLOH�ORDGLQJ���7KH�RSWLRQV�DUH��
� �� �%*5�RU�$%*5�
� �� �5*%�RU�$5*%�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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�«�� )UDJPHQW2SHUD
WLRQ�

✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�RSHUDWLRQ�WR�EH�GRQH�RQ�HDFK�
IUDJPHQW�ZKHQ�QRW�XVLQJ�VSDQV�WR�GR�WKH�UHQGHULQJ���
7KH�RSWLRQV�DUH��
�� �� 1RQH�
�� �� ,QGH[HG7H[WXUH���7KH���ELW�LQGH[HG�WH[HOV�DUH�

FRQYHUWHG�LQWR����ELW�WUXH�FRORU�YDOXHV��
�� �� 7UDQVODWH�7R�����7KH�IUDJPHQW
V�UHG�FKDQQHO�LV�

FRQYHUWHG�LQWR�D����ELW�$%*5�YDOXH�XVLQJ�WKH�
/87��

�� �� 7UDQVODWH��7R�����(DFK�RI�WKH�IRXU�FRORU�
FRPSRQHQWV�DUH�WUDQVODWHG�XVLQJ�LWV�RZQ�/87��

�� �� 0RWLRQ&RPS���7KH�/87�KROGV�PRWLRQ�
FRPSHQVDWLRQ�GDWD�KHOG�LQ�3ODQDU�����IRUPDW�DV�
��ELW�RU���ELW�<89�YDOXHV���7KLV�LV�LQGH[HG�EDVHG�
RQ�WKH�IUDJPHQWV�FRRUGLQDWHV�DQG�H[SDQGHG�WR���
ELWV��LI�QHFHVVDU\��DQG�DVVLJQHG�WR�WKH�IUDJPHQW
V�
FRORU��

�� �� 3DWWHUQ���7KH�/87�KROGV�DQ��[��SDWWHUQ�IRU�WKH�
FKRVHQ�SL[HO�VL]H�DQG�WKLV�LV�XVHG�WR�VHW�WKH�
IUDJPHQW
V�FRORU����1RWH�WKH�6ZDS6'�ELW�LQ�WKH�
$OSKD%OHQG&RORU0RGH�UHJLVWHU�PD\�QHHG�WR�EH�
VHW�LI�WKH�SL[HO�VL]H�LV���RU����ELWV��

�«��� 6SDQ2SHUDWLRQ� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�RSHUDWLRQ�WR�EH�GRQH�RQ�HDFK�
SL[HO�LQ�D�VSDQ���7KH�RSWLRQV�DUH��
�� �� 1RQH�
�� �� 6SDQ3DWWHUQ���7KH�/87�KROGV�DQ��[��SDWWHUQ�IRU�

WKH�FKRVHQ�SL[HO�VL]H�DQG�WKLV�LV�XVHG�WR�VHW�WKH�
EORFN�FRORU�RU�WKH�VSDQ�SL[HO�GDWD�GHSHQGLQJ�RQ�
WKH�VSDQ�RSHUDWLRQ�ELW�LQ�WKH�5HQGHU�FRPPDQG�
�FRQVWDQW�FRORU�XVHV�EORFN�FRORU��YDULDEOH�FRORU�
XVHV�VSDQ�SL[HO�GDWD���

�� �� 7UDQVODWH�7R����(DFK�E\WH�LV�WUDQVODWHG�XVLQJ�LWV�
FRUUHVSRQGLQJ�/87�FKDQQHO��VR���E\WHV�FDQ�EH�
WUDQVODWHG�LQ�SDUDOOHO����1RUPDOO\�WKH�/87�LV�VHW�
XS�VR�DOO�IRXU�E\WH�FKDQQHOV�KROG�WKH�VDPH�GDWD��

�� �� 7UDQVODWH�7R�����(DFK�E\WH�LV�WUDQVODWHG�XVLQJ�D�
SDLU�RI�/87�FKDQQHOV�WR�JHQHUDWH�D����ELW�SL[HO���
7KH�/87�LV�VHW�XS�VR�WKDW�SDLUV�RI�FKDQQHOV�KROG�
WKH�VDPH�GDWD���7KLV�FDQ�EH�DUUDQJHG�
DXWRPDWLFDOO\�ZKHQ�WKH�/87�LV�ILUVW�ORDGHG���

�� �� 7UDQVODWH�7R�����(DFK�E\WH�LV�WUDQVODWHG�LQWR�D�
���ELW�SL[HO�XVLQJ�WKH�/87��

�� �� 7UDQVODWH��7R�����(DFK�E\WH�LV�WUDQVODWHG�XVLQJ�
LWV�FRUUHVSRQGLQJ�/87�FKDQQHO��VR���E\WHV�FDQ�
EH�WUDQVODWHG�LQ�SDUDOOHO����1RUPDOO\�WKH�/87�LV�
VHW�XS�VR�DOO�IRXU�E\WH�FKDQQHOV�KROG�GLIIHUHQW�
GDWD��

��� 0RWLRQ&RPS�
%LWV�

✔ ✔ [� 7KLV�ELW��LI�VHW��VSHFLILHV�WKDW�WKH�<89�GDWD�LV�KHOG�DV���
ELW�YDOXHV��SDFNHG���SHU����ELW�/87�HQWU\���,I�WKLV�ELW�LV�
QRW�VHW�WKH�<89�GDWD�LV�KHOG�DV���ELW�YDOXHV�SDFNHG���
SHU����ELW�/87�HQWU\��RQ����ELW�ERXQGDULHV�ZLWKLQ�WKH�
���ELW�ZRUG���
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��«��� ;2IIVHW� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�;�RIIVHW�LQWR�WKH�VHOHFWHG��[��
SDWWHUQ���7KLV�LV�XVHG��WRJHWKHU�ZLWK�WKH�SL[HOV�;�
FRRUGLQDWH��WR�URWDWH�WKH�VHOHFWV�URZ�RI�WKH�SDWWHUQ�WR�
JLYH�VRPH�FRQWURO�RQ�LWV�UHJLVWUDWLRQ�WR�WKH�XQGHUO\LQJ�
UHFWDQJOH��

��«��� <2IIVHW� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�<�RIIVHW�LQWR�WKH�VHOHFWHG��[��
SDWWHUQ���7KLV�LV�XVHG��WRJHWKHU�ZLWK�WKH�SL[HOV�<�
FRRUGLQDWH��WR�VHOHFW�ZKLFK�URZ�RI�WKH�SDWWHUQ�WR�XVH���
7KLV��JLYHV�VRPH�FRQWURO�RI�WKH�SDWWHUQV�UHJLVWUDWLRQ�WR�
WKH�XQGHUO\LQJ�UHFWDQJOH��

��«��� 3DWWHUQ%DVH� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�EDVH�DGGUHVV�RI�WKH�SDWWHUQ�WR�XVH���
7KHUH�DUH�QR�UHVWULFWLRQV�RQ�ZKHUH�D�SDWWHUQ�VWDUWV��
RWKHU�WKDQ�LW�PXVW�VWDUW�RQ�D����ELW�ERXQGDU\��L�H��WKH�
VWDUW�FDQQRW�EH�SDUW�ZD\�WKURXJK�D�/87�HQWU\���

��� 6SDQ&&;$OLJQ
PHQW��

✔ ✔ [� 7KLV�ELW�FRQWUROV�KRZ�WKH�SDWWHUQ�LV�DOLJQHG�DORQJ�WKH�
;�D[LV�ZKHQ�&RQVWDQW�&RORU�VSDQV�DUH�XVHG���7KH�WZR�
RSWLRQV�DUH��
�� �� 7KH�ILUVW�SL[HO�LQ�WKH�VSDQ�LV�WDNHQ�IURP�WKH�

SL[HO�LQGH[HG�IRU�WKLV�URZ�E\�;2IIVHW���7KLV�LV�
WKH�QRUPDO�PHWKRG�DQG�IL[HV�WKH�SDWWHUQ�ZLWK�
UHVSHFW�WR�WKH�VFUHHQ��UHFDOO�WKH�EORFN�FRORU�
UHJLVWHUV�DUH�PHPRU\�DOLJQHG����7KLV�SUHVHUYHV�D�
YHUWLFDO�OLQH�LQ�WKH�SDWWHUQ�ZKHQ�DSSO\LQJ�WR�D�
WUDSH]RLG��

�� �� 7KH�ILUVW�SL[HO�LQ�WKH�VSDQ�LV�WDNHQ�IURP��
�;���;2IIVHW������

��� 6SDQ9&;$OLJQ
PHQW��

✔ ✔ [� 7KLV�ELW�FRQWUROV�KRZ�WKH�SDWWHUQ�LV�DOLJQHG�DORQJ�WKH�
;�D[LV�ZKHQ�&RQVWDQW�&RORU�VSDQV�DUH�XVHG���7KH�WZR�
RSWLRQV�DUH��
�� �� 7KH�ILUVW�SL[HO�LQ�WKH�VSDQ�LV�WDNHQ�IURP�WKH�

SL[HO�LQGH[HG�IRU�WKLV�URZ�E\�;2IIVHW����
�� �� 7KH�ILUVW�SL[HO�LQ�WKH�VSDQ�LV�WDNHQ�IURP��

�;���;2IIVHW�������7KLV�LV�WKH�QRUPDO�PHWKRG�
DQG�IL[HV�WKH�SDWWHUQ�ZLWK�UHVSHFW�WR�WKH�VFUHHQ�
�UHFDOO�WKHVH�DUH�GRQH�YLD�QRUPDO�ZULWHV�VR�DUH�
QRW�PHPRU\�DOLJQHG����7KLV�SUHVHUYHV�D�YHUWLFDO�
OLQH�LQ�WKH�SDWWHUQ�ZKHQ�DSSO\LQJ�WR�D�WUDSH]RLG��

 
1RWHV�� 7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�

IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�
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LUTTransfer 

1DPH� 7\SH� 2IIVHW� )RUPDW�
/877UDQVIHU� 7H[WXUH� �[��'�� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 6WDUW�LQGH[�� ✕  ✔ [� ,QGH[��

�«��� &RXQW�� ✕  ✔ [� &RXQW�LQ�����ELW�ZRUGV��

��«��� 5HVHUYHG�� �� �� [� �

�

1RWHV�� 7KH�VWDUW�LQGH[�DQG�QXPEHU�RI�ZRUGV�WR�ILOO�LQ�WKH�/87�DUH�JLYHQ�E\�WKH�/877UDQVIHU�UHJLVWHU�ZLWK�
WKH�LQGH[�LQ�WKH�ELWV��«��DQG�WKH�FRXQW�LQ�ELWV��«�����7KH�/877UDQVIHU�UHJLVWHU�DOVR�VWDUWV�WKH�
WUDQVIHU����
$�FRXQW�RI�]HUR�ORDGV�]HUR�ZRUGV�LQWR�WKH�/87�VR�WKLV�HIIHFWLYHO\�GLVDEOHV�WKH�ORDGLQJ�RSHUDWLRQ���7KH�
FRXQW�LV�LQ�PXOWLSOH�RI���ZRUGV�DQG�WKH�/87$GGUHVV�LV�DOLJQHG�WR�D����E\WH�ERXQGDU\���7KH�WUDQVIHU�
ZLOO�ZUDS�DURXQG�LQ�WKH�/87�LI�QHFHVVDU\��

MaterialMode 
MaterialModeAnd 
MaterialModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
0DWHULDO0RGH� 0DWHULDO� �[����� %LWILHOG�
0DWHULDO0RGH$QG� 0DWHULDO� �[$%��� %LWILHOG�
0DWHULDO0RGH2U� 0DWHULDO� �[$$��� %LWILHOG�
� &RPPDQG� �
� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�YHUWH[�WR�FDOFXODWHG�IURP�WKH�
PDWHULDO�YDOXHV�DQG�OLJKW�FRORXU�RWKHUZLVH�WKH�FXUUHQW�
FRORXU�LV�DVVLJQHG��

�� 'LIIXVH7H[WXUH
(QDEOH�

✔ ✔ [� :KHQ�VHW�DOORZV�WKH�GLIIXVH�WH[WXUH�FRORXU�WR�EH�
FDOFXODWHG�DQG�VHQW�WR�*/,17�

�� 6SHFXODU7H[WXU
H(QDEOH�

✔ ✔ [� :KHQ�VHW�DOORZV�WKH�VSHFXODU�WH[WXUH�FRORXU�WR�EH�
FDOFXODWHG�DQG�VHQW�WR�*/,17�

�� 5HVHUYHG�� ✔ ✔ [� �

�� 5HVHUYHG�� ✔ ✔ [� �

�� 3UHPXOWLSO\�
$OSKD�

✔ ✔ [� :KHQ�VHW�SUHPXOWLSOLHV�WKH�GLIIXVH�DQG�DPELHQW�
FRORXUV�E\�WKH�VHOHFWHG�DOSKD�YDOXH��

�� 5HVHUYHG�� ✔ ✔ [� �

����� 7ZR6LGHG�
/LJKWLQJ�

✔ ✔ [� 7KH�WKUHH�RSWLRQV�DUH��
�� 8VH�WKH�IURQW�VLGH�PDWHULDOV��
�� 8VH�WKH�EDFN�VLGH�PDWHULDOV��
�� 8VH�WKH�RULHQWDWLRQ�RI�WKH�IDFH�WR�VHOHFW�
EHWZHHQ�IURQW�RU�EDFN�PDWHULDOV�DQG�OLJKWLQJ��

�� 6SHFXODU&RORXU� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��PRGLILHV�WKH�HTXDWLRQV�IRU�FRORXU�
DQG�VSHFXODU�WH[WXUHV�WR�PDWFK�WKH�2SHQ*/�����
VSHFLILFDWLRQ��
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��� 6HQG1RUPDO� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�YHUWH[�QRUPDOV�WR�EH�
VHQG�WR�WKH�'HOWD�8QLW�WR�VXSSRUW�EXPS�PDSSLQJ���
7KH�QRUPDOV�DUH�DOVR�FOLSSHG�DQG�UHQRUPDOLVHG�DORQJ�
ZLWK�WKH�FRORXU��HWF��SDUDPHWHUV�ZKHQ�WKH�SULPLWLYH�LV�
FOLSSHG��

��� 6HQG&RORXU$� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�YHUWH[�FRORXU��DV�
UHFHLYHG�DQG�QRW�FRPSXWHG��WR�EH�VHQW�WR�WKH�'HOWD�
8QLW���7KLV�ZLOO�EH�XVHG�DV�DQ�DGGLWLRQDO�FRORXU�
LWWHUDWRU�LQ�IXWXUH�UDVWHULVHU�FKLSV��

��� 6HQG&RORXU%� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�YHUWH[�GLIIXVH�SDUDPHWHU�
�DV�UHFHLYHG�DQG�QRW�FRPSXWHG��WR�EH�VHQW�WR�WKH�'HOWD�
8QLW���7KLV�ZLOO�EH�XVHG�DV�DQ�DGGLWLRQDO�FRORXU�
LWWHUDWRU�LQ�IXWXUH�UDVWHULVHU�FKLSV��

��� 6HQG&RORXU&� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�YHUWH[�VSHFXODU�
SDUDPHWHU��DV�UHFHLYHG�DQG�QRW�FRPSXWHG��WR�EH�
VHQW�WR�WKH�'HOWD�8QLW���7KLV�ZLOO�EH�XVHG�DV�DQ�
DGGLWLRQDO�FRORXU�LWWHUDWRU�LQ�IXWXUH�UDVWHULVHU�
FKLSV��

��«��� &RORXU6RXUFH� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�FRORXU�PHVVDJH�
FRPHV�IURP�ZKHQ�WKH�(QDEOH�ILHOG�LV�����7KH�
RSWLRQV�DUH��
�� )URQW�PDWHULDO�GLIIXVH�
�� &XUUHQW�FRORXU�
�� &XUUHQW�GLIIXVH�
�� &XUUHQW�VSHFXODU�

��«��� 'LIIXVH7H[WXUH
6RXUFH�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�'LIIXVH7H[WXUH�
PHVVDJH�FRPHV�IURP�ZKHQ�WKH�(QDEOH�ILHOG�LV�����
7KH�RSWLRQV�DUH��
�� )URQW�PDWHULDO�DPELHQW�
�� &XUUHQW�FRORXU�
�� &XUUHQW�GLIIXVH�
�� &XUUHQW�VSHFXODU�

��«��� 6SHFXODU7H[WXU
H6RXUFH�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�FRORXU�PHVVDJH�
FRPHV�IURP�ZKHQ�WKH�(QDEOH�ILHOG�LV�����7KH�
RSWLRQV�DUH��
�� )URQW�PDWHULDO�VSHFXODU�
�� &XUUHQW�FRORXU�
�� &XUUHQW�GLIIXVH�
�� &XUUHQW�VSHFXODU�

��«��� $OSKD6RXUFH� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�FRORXU�PHVVDJH�
FRPHV�IURP�ZKHQ�WKH�(QDEOH�ILHOG�LV�����7KH�
RSWLRQV�DUH��
�� )URQW�PDWHULDO�GLIIXVH�
�� &XUUHQW�FRORXU�
�� &XUUHQW�GLIIXVH�
�� &XUUHQW�VSHFXODU�
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��� &RORXU'LVDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��SUHYHQWV�WKH�FRORXU�PHVVDJH�
IURP�EHLQJ�VHQW�RXW���7KLV�LV�RQO\�XVHIXO�ZKHQ�
WKH�FRORXU�LV�NQRZQ�EH�EH�FRQVWDQW�RYHU�D�UDQJH�
RI�YHUWLFHV�VR�FDQ�EH�SUHORDGHG�LQ�WKH�'HOWD�8QLW�
RU�UDVWHULVHU���7KLV�RFFXUV�LQ�&'56�DQG�
3UR&'56�EHQFKPDUNV�ZKHUH�ZKLWH�DQWLDOLDVHG�
OLQHV�DUH�WKH�SUHGRPLQDQW�SULPLWLYH�W\SH���
'LVDEOLQJ�WKH�WUDQVPLVVLRQ�RI�WKH�FRORXU�
LQIRUPDWLRQ�UHGXFHV�WKH�EDQGZLGWK�IRU�WKHVH�
WHVWV�IURP����ZRUGV�SHU�OLQH�WR���ZRUGV�SHU�OLQH��

��«��� 6SHFXODU$OSKD6
RXUFH�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�VSHFXODU�DOSKD�YDOXH�
FRPHV�IURP�ZKHQ�WKH�(QDEOH�ILHOG�LV�����7KH�
RSWLRQV�DUH��
�� )URQW�PDWHULDO�VSHFXODU�DOSKD�
�� &XUUHQW�FRORXU�
�� &XUUHQW�GLIIXVH�
�� &XUUHQW�VSHFXODU�

��� ,QFOXGH6SHFXODU
$OSKD�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�DQ�DOSKD�YDOXH�WR�EH�
LQFOXGHG�LQ�WKH�VSHFXODU7H[WXUH�YDOXH���,Q�WKLV�
FDVH�WKH�'HOWD&RORXU&�PHVVDJHV�DUH�XVHG��
RWKHUZLVH�WKH�'HOWD7H[WXUH.V�PHVVDJHV�DUH�
XVHG��WKHVH�DUH�QHHGHG�IRU�EDFNZDUGV�
FRPSDWLELOLW\�DV�FXUUHQW�UDVWHULVHUV�RQO\�H[SHFW���
FRPSRQHQW�VSHFXODU�WH[WXUHV���

������� 5HVHUYHG�� ✕  ✔ [� �

�

1RWHV�� 7KH�0DWHULDO�8QLW�GRHV�YHUWH[�FRORULQJ��SURFHVVHV�QRUPDOV��VHQGV�YHUWH[�FRORUV�WR�WKH�'HOWD�XQLW�DQG�
ORDGV�DQG�HGLWV�PDWHULDO�SDUDPHWHUV���0RVW�RI�WKLV�LV�KDQGOHG�E\�WKH�0DWHULDO0RGH�UHJLVWHU����
7KH�0DWHULDO�8QLW�LV�WROG�ZKHQ�WR�VHQG�YHUWH[�FRORXU�LQIRUPDWLRQ�WR�WKH�'HOWD�8QLW�E\�WKH�
9HUWH[&RORXU�RU�&OLSSHG&RORXU�FRPPDQG�XQGHU�WKH�GLUHFWLRQ�RI�WKH�*HRPHWU\�8QLW����
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MatrixMode 
MatrixModeAnd 
MatrixModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
0DWUL[0RGH� 0DWUL[� �[����� %LWILHOG�
0DWUL[0RGH$QG� 0DWUL[� �[&���� %LWILHOG�
0DWUL[0RGH2U� 0DWUL[� �[&���� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 5HVHUYHG�� ✔ ✔ [� �

�� %RXQGLQJ%R[�

7HVW(QDEOH�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH�ERXQGLQJ�ER[�WHVW�WR�
EH�DSSOLHG�WR�WKH�ERXQGLQJ�ER[�SUHYLRXVO\�ORDGHG�LQWR�
WKH�%RXQGLQJ%R[0LQ>;��<��=@�DQG�
%RXQGLQJ%R[0D[>;��<��=@�UHJLVWHUV��

�� &RORXU2UGHU� ✔ ✔ [� 7KLV�ELW�VHOHFWV�WKH�3DFNHG)RUPDW%\WH�RUGHU�IRU�WKH�
3DFNHG&RORXU��3DFNHG6SHFXODU�DQG�3DFNHG'LIIXVH�
PHVVDJHV���7KH�RSWLRQV�DUH��
� �� �%*5��
� �� �5*%�

�� %RXQGLQJ�
9ROXPH7HVW�
(QDEOH�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH�ERXQGLQJ�YROXPH�WHVW�
WR�EH�GRQH��

����� 5HVHUYHG�� ✔ ✔ [� �

��«��� )RJ6RXUFH� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�DQG�LI�WKH�)RJ�PHVVDJH�VKRXOG�
EH�JHQHUDWHG���'�'�DOORZV�WKH�XVHU�WR�SURYLGH�D�IRJ�
YDOXH�LQ�RQH�RI�VHYHUDO�SODFHV���7KH�RSWLRLQV�DUH��
� �� �1RQH�
� �� �6SHFXODU�DOSKD�FRPSRQHQW�
� �� �'LIIXVH�DOSKD�FRPSRQHQW�
� �� �)URQW�6SHFXODU�0DWHULDO�DOSKD�FRPSRQHQW�
� �� �%DFN�6SHFXODU�0DWHULDO�DOSKD�FRPSRQHQW�
� �� �&RORXU�DOSKD�FRPSRQHQW�

�

1RWHV�� 0DWUL[0RGH�SURYLGHV�HQDEOHV�IRU�%RXQGLQJ%R[�DQG�%RXQGLQJ9ROXPH�WHVWV�DQG�GHILQHV�FRORU�RUGHU�
DQG�IRJ�VRXUFH��
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MatrixSelect 

1DPH� 7\SH� 2IIVHW� )RUPDW�
0DWUL[6HOHFW� 0DWUL[� �[&���� LQWHJHU�

� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 2SWLRQ� ✔ ✔ [� 7KLV�PHVVDJH�KROGV�WKH�PDWUL[�VWDFN�WR�XVH�IRU�WKH�
YDULRXV�PDWUL[�FRPPDQGV���7KH�RSWLRQV�DUH��
� �� �0RGHO9LHZ�
� �� �3URMHFWLRQ�
� �� �7H[WXUH�$�
� �� �7H[WXUH�%�
� �� �7H[WXUH�&�
� �� �7H[WXUH�'�
� �� �7H[WXUH�(�
� �� �7H[WXUH�)�
� �� �7H[WXUH�*�
� �� �7H[WXUH�+�
� ��� �9LHZ�

�«��� 5HVHUYHG�� ✕  ✔ [� �

�

MatrixStatus 

1DPH� 7\SH� 2IIVHW� )RUPDW�
0DWUL[6WDWXV� 0DWUL[� �[&���� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

���� 5HVHUYHG�� ✕  ✔ [� �

�� %RXQGLQJ%R[2

YHUUXQ�

✕  ✔ [� 7KLV�ELW��ZKHQ�VHW��LQGLFDWHV�WKHUH�KDV�EHHQ�DQ�LQWHUQDO�
SURWRFRO�HUURU�ZKHUH�WKH�&RPPDQG�8QLW�DVNHG�WKH�
0DWUL[�8QLW�WR�UHSRUW�WKH�UHVXOWV�RI�D�ERXQGLQJ�ER[�
WHVW�RQ�D�EXV\�FKDQQHO��L�H��WKH�FKDQQHO�KDG�LWV�YDOLG�ELW�
VHW���
:KHQ�WKLV�HUURU�RFFXUV�DQ�LQWHUUXSW�LV�JHQHUDWHG�DQG�
WKLV�FDQ�EH�PDVNHG�DQG�SROOHG�YLD�WKH�QRUPDO�3&,�
PHFKDQLVPV��

������ 5HVHUYHG�� ✕  ✔ [� �

�

1RWHV�� ,QWHQGHG�WR�FOHDU�WKH�VWDWXV�UHVXOWV��DQ\���ELW�YDOXH�FDQ�EH�ZULWWHQ���EXW�PDLQO\�XVHG�IRU�UHDGEDFN�WR�
GHWHFW�LI�DQ\�HUURUV�KDYH�RFFXUUHG�DQG�WR�UHWXUQ�WKH�PDWUL[�VWDFN�OHYHOV����
7KH�HUURU�ELWV�DUH�VWLFN\�VR�ZLOO�VWD\�VHW�XQWLO�FOHDUHG�E\�VRIWZDUH�DQG�ZLOO�DWWHPSW�WR�JHQHUDWH�DQ�
LQWHUUXSW�ZKHQ�DQ�HUURU�RFFXUV��
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MaxHitRegion 

1DPH� 7\SH� 2IIVHW� )RUPDW�
0D[+LW5HJLRQ� 2XWSXW� �[�&��� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 0D[LPXP�;� ✕  ✔ [� PD[LPXP�;�LQ��
V�FRPSOHPHQW�IRUPDW��

��«��� 0D[LPXP�<� ✕  ✔ [� PD[LPXP�<�LQ��
V�FRPSOHPHQW�IRUPDW��

�

1RWHV�� 7KLV�UHJLVWHU�FDXVHV�WKH�FXUUHQW�YDOXH�RI�WKH�PD[5HJLRQ�UHJLVWHU�WR�EH�ZULWWHQ�WR�WKH�RXWSXW�),)2�XQGHU�
FRQWURO�RI�WKH�)LOWHU0RGH�UHJLVWHU��ZKLFK�PD\�FXOO�WKH�GDWD�GHSHQGLQJ�RQ�WKH�VHWWLQJ�RI�WKH�6WDWLVWLFV�
ELWV����7KH�GDWD�ILHOG��RQ�LQSXW��LV�QRW�XVHG��

MaxRegion 

1DPH� 7\SH� 2IIVHW� )RUPDW�
0D[5HJLRQ� 2XWSXW� �[�&��� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 0D[LPXP�;� ✕  ✔ [� PD[LPXP�;�LQ��
V�FRPSOHPHQW�IRUPDW��

��«��� 0D[LPXP�<� ✕  ✔ [� PD[LPXP�<�LQ��
V�FRPSOHPHQW�IRUPDW��

�

1RWHV�� 7KLV�UHJLVWHU�LQLWLDOLVHV�WKH�PD[LPXP�UHJLRQ�UHJLVWHU���7KH�UHJLVWHU�LV�XSGDWHG�GXULQJ�H[WHQW�WHVWLQJ��
'XULQJ�3LFNLQJ�LW�FRQWDLQV�WKH�PD[�;�<�YDOXH�IRU�WKH�3LFN�UHJLRQ��
'XULQJ�([WHQW�FROOHFWLRQ�LW�LV�VHW�WR�WKH�LQLWLDO�PLQLPXP�H[WHQW�DQG�LV�XSGDWHG�ZKHQHYHU�D�IUDJPHQW�

ZLWK�D�KLJKHU�;�RU�<�YDOXH�LV�JHQHUDWHG��WR�UHIOHFW�WKH�QHZ�;�RU�<����
7KH�6WDWLVWLF0RGH�UHJLVWHU�DOORZV�HLWKHU�IUDJPHQWV�RU�WKRVH�WKDW�ZHUH�FXOOHG�DIWHU�EHLQJ�UDVWHULVHG�WR�EH�
VHW�DV�(OLJLEOH�WR�XSGDWH�WKLV�UHJLVWHU���6LQFH�UHJLVWHU�FRQWHQWV�DUH�XSGDWHG�GXULQJ�UHQGHULQJ�LW�PD\�QRW�
UHWXUQ�WKH�YDOXH�SUHYLRXVO\�ZULWWHQ�WR�LW��

MinHitRegion 

1DPH� 7\SH� 2IIVHW� )RUPDW�
0LQ+LW5HJLRQ� 2XWSXW� �[�&��� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 0LQLPXP�;� ✕  ✔ [� PLQLPXP�;�LQ��
V�FRPSOHPHQW�IRUPDW��

��«��� 0LQLPXP�<� ✕  ✔ [� PLQLPXP�<�LQ��
V�FRPSOHPHQW�IRUPDW��

 
1RWHV�� 7KLV�UHJLVWHU�FDXVHV�WKH�FXUUHQW�YDOXH�RI�WKH�PLQ5HJLRQ�UHJLVWHU�WR�EH�ZULWWHQ�WR�WKH�RXWSXW�),)2�XQGHU�

FRQWURO�RI�WKH�)LOWHU0RGH�UHJLVWHU��ZKLFK�PD\�FXOO�WKH�GDWD�GHSHQGLQJ�RQ�WKH�VHWWLQJ�RI�WKH�6WDWLVWLFV�
ELWV����7KH�GDWD�ILHOG��RQ�LQSXW��LV�QRW�XVHG��
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MinRegion 

1DPH� 7\SH� 2IIVHW� )RUPDW�
0LQ5HJLRQ� 2XWSXW� �[�&��� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 0LQLPXP�;� ✕  ✔ [� PLQLPXP�;�LQ��
V�FRPSOHPHQW�IRUPDW��

��«��� 0LQLPXP�<� ✕  ✔ [� PLQLPXP�<�LQ��
V�FRPSOHPHQW�IRUPDW��

 
1RWHV�� 7KLV�UHJLVWHU�LQLWLDOLVHV�WKH�PLQLPXP�UHJLRQ�UHJLVWHU���7KH�UHJLVWHU�LV�XSGDWHG�GXULQJ�H[WHQW�WHVWLQJ��

• 'XULQJ�3LFNLQJ�LW�FRQWDLQV�WKH�PD[�;�<�YDOXH�IRU�WKH�3LFN�UHJLRQ��

• 'XULQJ�([WHQW�FROOHFWLRQ�LW�LV�VHW�WR�WKH�LQLWLDO�PLQLPXP�H[WHQW�DQG�LV�XSGDWHG�ZKHQHYHU�D�
IUDJPHQW�ZLWK�D�KLJKHU�;�RU�<�YDOXH�LV�JHQHUDWHG��WR�UHIOHFW�WKH�QHZ�;�RU�<����

�
7KH�6WDWLVWLF0RGH�UHJLVWHU�DOORZV�HLWKHU�DFWLYH�IUDJPHQWV�RU�WKRVH�WKDW�ZHUH�FXOOHG�DIWHU�EHLQJ�UDVWHULVHG�
WR�EH�VHW�DV�(OLJLEOH�WR�XSGDWH�WKLV�UHJLVWHU���6LQFH�UHJLVWHU�FRQWHQWV�DUH�XSGDWHG�GXULQJ�UHQGHULQJ�LW�PD\�
QRW�UHWXUQ�WKH�YDOXH�SUHYLRXVO\�ZULWWHQ�WR�LW��

ModelViewMatrix[16] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
0RGHO9LHZ0DWUL[>��@� 0DWUL[� �[����� ,QWHJHU��
� &RQWURO� �
� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD�ZRUG� ✕  ✔ [� �

 
1RWHV�� /RDGV�RQH�RI�WKH����0RGHO9LHZ�PDWUL[�HQWULHV���7KH�PDWUL[�LV�VWRUHG�LQ�FROXPQ�RUGHU�VR�DGMDFHQW�

HQWULHV�LQ�WKH�VDPH�FROXPQ�DUH�DW�VXFFHVVLYH�RIIVHWV��

ModelViewProjectionMatrix[16] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
0RGHO9LHZ3URMHFWLRQ�
0DWUL[>��@�

0DWUL[� �[����� ,QWHJHU��

� &RQWURO� �
� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD�ZRUG� ✕  ✔ [� �

 
1RWHV�� /RDGV�RQH�RI�WKH����0RGHO9LHZ3URMHFWLRQPDWUL[�HQWULHV���7KH�PDWUL[�LV�VWRUHG�LQ�FROXPQ�RUGHU�VR�

DGMDFHQW�HQWULHV�LQ�WKH�VDPH�FROXPQ�DUH�DW�VXFFHVVLYH�RIIVHWV��
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NBFactor0 
NBFactor1 

1DPH� 7\SH� 2IIVHW� )RUPDW�
1%)DFWRU�� 1RUPDOL]DWLRQ� �[&�)�� )ORDW��
1%)DFWRU�� 1RUPDOL]DWLRQ� �[&�)�� )ORDW��
� &RQWURO� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� %OHQG)DFWRU� ✔ ✔ [� �

 
1RWHV�� %URDGFDVW�UHZJLVWHU���7KHVH�WZR�PHVVDJHV�KROG�WKH�YHUWH[�EOHQG�IDFWRUV�WR�XVH�ZKHQ�YHUWH[�EOHQGLQJ���

%HIRUH�WKH�LQFRPLQJ�YHUWH[�QRUPDO��LQ�WKH�1RUPDO�UHJLVWHU��LV�WUDQVIRUPHG�DQG�QRUPDOLVHG�LW�FDQ�EH�
RSWLRQDOO\�EOHQGHG�ZLWK�D�VHFRQG�QRUPDO��SURYLGHG�LQ�WKH�%OHQG1RUPDO�UHJLVWHU����7KH�EOHQGLQJ�LV�
GRQH�E\�WKH�IROORZLQJ�YHFWRU�HTXDWLRQ��
� Y� �1RUPDO��1%)DFWRU����%OHQG1RUPDO��1%)DFWRU��
ZKHUH�1%)DFWRU��DQG�1%)DFWRU��DUH�IORDWLQJ�SRLQW�VFDODUV�ORDGHG�E\�PHVVDJHV�RI�WKH�VDPH�QDPH���
1R�UHVWULFWLRQV�DUH�SODFHV�RQ�WKH�VFDODU�YDOXHV�EXW�W\SLFDOO\�WKH\�DUH�FRQILJXUHG�ZLWK�DOSKD�DQG���DOSKD�
ZLWK���� �DOSKD�� ���WR�VLPXODWH�OLQHDU�LQWHUSRODWLRQ��
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NormalizeMode 
NormalizeModeAnd 
NormalizeModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
1RUPDOL]H0RGH� 1RUPDOL]H� �[����� %LWILHOG�
1RUPDOL]H0RGH$QG� 1RUPDOL]H� �[$$$�� %LWILHOG�
1RUPDOL]H0RGH2U� 1RUPDOL]H� �[$$$�� %LWILHOG�
� &RPPDQG� �
� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 1RUPDO(QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�DQ\�QRUPDOV�WR�EH�QRUPDOLVHG���7KLV�
RSHUDWLRQ�LV�EHVW�DYRLGHG�LI�SRVVLOEH�DV�LW�LV�TXLWH�
H[SHQVLYH��

�� UHVHUYHG� ✔ ✔ [� �

�� UHVHUYHG� ✔ ✔ [� �

�� $QWLDOLDV/LQH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�LQYHUVH�OLQH�OHQJWK�WR�EH�
FDOFXODWHG���7KLV�LQYROYHV�D�VTXDUH�URRW�VR�UDWKHU�
EXUGHQ�WKH�'HOWD�8QLW�ZLWK�WKLV�RSHUDWLRQ�LW�LV�GRQH�
KHUH�LQVWHDG��

�� 1RUPDOLVH/LJKW
3RVLWLRQ�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHG�WKH�LQFRPPLQJ�OLJKW·V�
SRVLWLRQ�WR�EH�QRUPDOLVHG�ZKHQ�LW·V�:�YDOXH�LV�]HUR�
�L�H��WKH�OLJKW�SRVLWLRQ�LV�UHDOO\�D�GLUHFWLRQ���

�� 1RUPDOLVH6SRW
'LUHFWLRQ�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHG�WKH�LQFRPPLQJ�OLJKW·V�VSRW�
GLUHFWLRQ�WR�EH�QRUPDOLVHG��

�� %OHQG1RUPDO� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH�EOHQGLQJ�RI�QRUPDOV�
EHIRUH�WUDQVIRUPDWLRQ��

������ 5HVHUYHG��   � �
�

1RWHV�� �

NormalMatrix[9] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
1RUPDO0DWUL[>�@� 1RUPDOL]DWLRQ� �[�$��� ,QWHJHU��
� &RQWURO� �
� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 0DWUL[� ✔ ✔ [� �

������ 5HVHUYHG�� ✕  ✔ [� �

 
1RWHV�� /RDGV�RQH�RI�WKH���1RUPDO�PDWUL[�HQWULHV���7KH�PDWUL[�LV�VWRUHG�LQ�FROXPQ�RUGHU�VR�DGMDFHQW�HQWULHV�LQ�

WKH�VDPH�FROXPQ�DUH�DW�VXFFHVVLYH�RIIVHWV���7KLV�PDWUL[�LV�SDVVHG�RQ�WR�WKH�1RUPDOLVDWLRQ�8QLW��
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Nx 
Ny 
Nz 

1DPH� 7\SH� 2IIVHW� )RUPDW�
1[� 0DWUL[� �[����� %LWILHOG�
1\� 0DWUL[� �[����� %LWILHOG�
1]� 0DWUL[� �[����� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�ZRUG� ✓  ✓  [� 1[�FRPSRQHQW�RI�XQSDFNHG�QRUPDO�

������� <��ZRUG� ✓  ✓  [� 1\�FRPSRQHQW�RI�XQSDFNHG�QRUPDO�

������� =�ZRUG� ✓  ✓  [� 1]�FRPSRQHQW�RI�XQSDFNHG�QRUPDO�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�QRUPDO�DV�UHFHLYHG�IURP�WKH�&RPPDQG�8QLW���,WV�WDJ�LV�FKDQJHG�WR�ZKDW�WKH�

UHPDLQLQJ�XQLWV�DUH�H[SHFWLQJ���7KH�QRUPDO�FRQWDLQV���GDWD�ZRUGV�IRU�WKH�[�\�]�FRPSRQHQWV��

ObjectIDValue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
2EMHFW,'9DOXH� 3LSH0DQDJHU� �[��$�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 2EMHFW,'� ✕  ✓  [� 'HILQHV�WKH�YDOXH�WKH�2EMHFW,'�UHJLVWHU�LV�WR�WDNH���
2QO\�WKH�ORZHU����ELWV�DUH�YDOLG���:LOO�VHQG�WKH�
2EMHFW,'�PHVVDJH�WR�WKH�UHVW�RI�WKH�V\VWHP��

������� 8QXVHG�� ✓  ✓  [� �

 
1RWHV�� 6RPH�DQWLDOLDVLQJ�VFKHPHV�ZRUN�EHVW�ZKHQ�WKH\�NQRZ�WKDW�WULDQJOHV��HWF��DUH�UHDOO\�SDUW�RI�WKH�VDPH�

VXUIDFH���7KLV�DOORZV�IUDJPHQWV�DORQJ�D�FRPPRQ�HGJH��IURP�WZR�WULDQJOHV��IRU�H[DPSOH��WR�EH�PHUJHG�
WRJHWKHU��KRZHYHU�WKLV�LV�RQO\�DQ�RSWLPLVDWLRQ�DQG�QRW�IXQGDPHQWDOO\�QHFHVVDU\�IRU�WKH�DQWLDOLDVLQJ�
VFKHPH�WR�ZRUN��
2EMHFW,'V�FDQ�EH�DXWRPDWLFDOO\�JHQHUDWHG�RQ�D�%HJLQ�FRPPDQG�DQG�RSWLRQDOO\�IRU�LQGLYLGXDO�
SULPLWLYHV�ZKHQ�WKH�%HJLQ�FRPPDQG�LQGLFDWHV�3RLQWV��/LQHV��7ULDQJOHV�RU�4XDGV�DV�WKH�SULPLWLYH�W\SH����
2EMHFW,'V�FDQ�EH�FRQWUROOHG�PDQXDOO\����
�� 7KH�FRPPDQG�2EMHFW,'9DOXH�LV�XVHG�WR�VHW�WKH�2EMHFW,'��D����ELW�XQVLJQHG�QXPEHU��WR�
WKH�JLYHQ�YDOXH���,W�DOVR�LQIRUPV�WKH�UDVWHULVHU�DERXW�WKH�QHZ�2EMHFW,'�YDOXH��
�� 7KH�FRPPDQG�,QFUHPHQW2EMHFW,'�LQFUHPHQWV�WKH�VWRUHG�2EMHFW,'�YDOXH�DQG�WKHQ�LQIRUP�
WKH�UDVWHULVHU�DERXW�WKH�QHZ�2EMHFW,'�YDOXH���7KH�2EMHFW,'�ZLOO�UROO�RYHU�WR�]HUR�ZKHQ�LWV�UDQJH�LV�
H[FHHGHG��

• 7KH�FXUUHQW�2EMHFW,'�YDOXH�FDQ�EH�UHDG�EDFN��
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Packed16Pixels 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3DFNHG��3L[HOV� �'6HWXS� �[%���� ,QWHJHU��
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD�ZRUG� ✕  ✔ [� �

 
1RWHV�� 3DFNHG�'RZQORDGV���7KH�WDUJHW�UHJLVWHU�IRU�WKH�H[SDQGHG�SL[HO�GDWD�LV�VHW�XS�ZLWK�WKH�'RZQORDG7DUJHW�

FRPPDQG���)RXU�ELW�SDFNHG�SL[HO�GRZQORDGV�DUH�FRQYHUWHG�LQWR�HLJKW�ELW�SDFNHG�SL[HOV���7KH���DQG����
SDFNHG�SL[HOV�DUH�SDUWLFXODUO\�XVHIXO�ZKHQ�GRZQORDGLQJ�WH[WXUHV�EHFDXVH�VSDQV��ZKLFK�WDNH�SDFNHG�
GDWD��FDQQRW�EH�XVHG�ZKHQ�WKH�WDUJHW�EXIIHU�OD\RXW�LV�3DWFK��RU�3DWFK��B���
�
(DFK�3DFNHG��3L[HOV�FRPPDQG�ZLOO�EH�H[SDQGHG�LQWR���ZULWHV�WR�WKH�WDUJHW�UHJLVWHU���,I�WKH�LQSXW�E\WHV�
DUH�ODEHOOHG�'&%$��ZLWK�E\WH�$�LQ�ELW�SRVLWLRQV��«���WKHQ�WKLV�LV�FRQYHUWHG�WR��
� )LUVW�ZRUG�� ��%$� � ���LV�WKH�E\WH�VHW�WR�]HUR��
� 6HFRQG�ZRUG�� ���'&�
�

Packed4Pixels 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3DFNHG�3L[HOV� �'6HWXS� �[%���� ,QWHJHU��
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD�ZRUG� ✕  ✔ [� �

 
1RWHV�� 3DFNHG�'RZQORDGV���7KH�WDUJHW�UHJLVWHU�IRU�WKH�H[SDQGHG�SL[HO�GDWD�LV�VHW�XS�ZLWK�WKH�'RZQORDG7DUJHW�

FRPPDQG���)RXU�ELW�SDFNHG�SL[HO�GRZQORDGV�DUH�FRQYHUWHG�LQWR�HLJKW�ELW�SDFNHG�SL[HOV���
�
7KLV�UHJLVWHU�KROGV�WKH�SDFNHG�QLEEOH�SL[HO�GDWD�WR�H[SDQG�RXW�LQWR�SDFNHG�E\WH�SL[HO�GDWD��(DFK�
3DFNHG�3L[HOV�FRPPDQG�ZLOO�EH�H[SDQGHG�LQWR�WZR�ZULWHV�WR�WKH�WDUJHW�UHJLVWHU���,I�WKH�LQSXW�QLEEOHV�
DUH�ODEHOOHG�+*)('&%$��ZLWK�QLEEOH�$�LQ�ELW�SRVLWLRQV��«���WKHQ�WKLV�LV�FRQYHUWHG�WR��
� )LUVW�ZRUG�� �&�'�$�%� � ���LV�WKH�QLEEOH�VHW�WR�]HUR��
� 6HFRQG�ZRUG�� �*�+�(�)�
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Packed8Pixels 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3DFNHG�3L[HOV� �'6HWXS� �[%���� ,QWHJHU��
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD�ZRUG� ✕  ✔ [� �

 
1RWHV�� 3DFNHG�'RZQORDGV���7KH�WDUJHW�UHJLVWHU�IRU�WKH�H[SDQGHG�SL[HO�GDWD�LV�VHW�XS�ZLWK�WKH�'RZQORDG7DUJHW�

FRPPDQG���
�
7KLV�UHJLVWHU�KROGV�WKH�SDFNHG���ELW�SL[HO�GDWD�WR�H[SDQG�RXW�LQWR���VHSHUDWH���ELW�SL[HOV�GXULQJ�WKH�
GRZQORDG���7KH�GDWD�LV�VHQW�WR�WKH�UHJLVWHU�GHILQHG�LQ�'RZQORDG7DUJHW��(DFK�3DFNHG�3L[HOV�FRPPDQG�
ZLOO�EH�H[SDQGHG�LQWR�IRXU�ZULWHV�WR�WKH�WDUJHW�UHJLVWHU���,I�WKH�LQSXW�E\WHV�DUH�ODEHOOHG�'&%$��ZLWK�E\WH�
$�LQ�ELW�SRVLWLRQV��«���WKHQ�WKLV�LV�FRQYHUWHG�WR��
� )LUVW�ZRUG�� ���$� � ���LV�WKH�E\WH�VHW�WR�]HUR��
� 6HFRQG�ZRUG�� ���%�
� 7KLUG�ZRUG�� ���&�
� )RXUWK�ZRUG�� ���'�

PackedBV…Packed V 

1DPH� 7\SH� 2IIVHW� )RUPDW�

PackedBV 
Packed N 
PackedFN 
PackedTA 
PackedTB 
PackedTC 
PackedTD 
PackedTE 
PackedTF 
PackedTG 
PackedTH 
3DFNHG9�

0DWUL[� �['$�����'$��� ,QWHJHU��

� &RQWURO� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� � ✕  ✔ [� 3DFNHG�YDOXHV�

 
1RWHV�� 7KHVH�PHVVDJHV�KROG�WKH�XQVLJQHG�E\WH�SDFNHG�IRUPDWV�RI�WKH�EOHQG�YHUWH[��QRUPDO��IDFH�QRUPDO��

WH[WXUH�FRRUGLQDWHV�$«+�DQG�YHUWH[�UHVSHFWLYHO\��
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PackedColor3 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3DFNHG&RORU�� 0DWUL[� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 3DFNHG&RORU�� ✕  ✓  [� 5HDGEDFN�XVLQJ�&RORU�WDJV�

 
1RWHV�� 7KLV�PHVVDJH�KROGV�WKUHH���ELW�FRORXU�FRPSRQHQWV�LQ�WKH�OHDVW�VLJQLILFDQW�E\WHV���7KH�PLVVLQJ�DOSKD�

FRPSRQHQW�LV�VHW�WR�����ZKHQ�FRQYHUWHG�LQWR�WKH�IORDWLQJ�SRLQW�LQWHUQDO�IRUPDW���7KH�WKUHH�E\WHV�FDQ�
KROG�5*%�RU�%*5�FRORXU�RUGHUV�GHSHQGLQJ�RQ�WKH�&RORXU2UGHU�ELW�LQ�0DWUL[0RGH��

PackedColor4 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3DFNHG&RORU�� 0DWUL[� �[��$�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 3DFNHG&RORU� ✕  ✓  [� 5HDGEDFN�XVLQJ�&RORU�WDJV�

 
1RWHV�� 7KLV�PHVVDJH�KROGV�IRXU���ELW�FRORXU�FRPSRQHQWV�E\WHV��7KH�IRXU�E\WHV�FDQ�KROG�$5*%�RU�$%*5�

FRORXU�RUGHUV�GHSHQGLQJ�RQ�WKH�&RORXU2UGHU�ELW�LQ�0DWUL[0RGH��

PackedDiffuse 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3DFNHG'LIIXVH� 0DWUL[� �[�&&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 'LIIXVH&RORU� ✕  ✓  [� �

 
1RWHV�� 7KLV�PHVVDJH�KROGV�IRXU���ELW�GLIIXVH�FRPSRQHQWV�LQ�WKH�OHDVW�VLJQLILFDQW�E\WHV��7KH�IRXU�E\WHV�FDQ�

KROG�$5*%�RU�$%*5�FRORXU�RUGHUV�GHSHQGLQJ�RQ�WKH�&RORXU2UGHU�ELW�LQ�0DWUL[0RGH���
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PackedNormal 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3DFNHG1RUPDO� 0DWUL[� �[�&'�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 1RUPDO� ✕  ✓  [� �

 
1RWHV�� 7KLV�PHVVDJH�KROGV�WKH�QRUPDO�LQ�D�FRPSUHVVHG��RU�SDFNHG��IRUPDW��7KH�ELDVHG�QRUPDO�LV�SDFNHG�LQWR�

WKH����ELW�ZRUG�DV�IROORZV��
ELWV��«�� �;�
ELWV���«��� �<�
ELWV���«��� �=�
ELWV���«��� ���

PackedSpecular 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3DFNHG6SHFXODU� 0DWUL[� �[�&&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 3DFNHG&RORU� ✕  ✓  [� �

������� 8QXVHG�� ✓  ✓  [� �

 
1RWHV�� 7KLV�PHVVDJH�KROGV�IRXU���ELW�FRORXU�FRPSRQHQWV�E\WHV��7KH�IRXU�E\WHV�FDQ�KROG�$5*%�RU�$%*5�

FRORXU�RUGHUV�GHSHQGLQJ�RQ�WKH�&RORXU2UGHU�ELW�LQ�0DWUL[0RGH��7KH�ELDVHG�QRUPDO�LV�SDFNHG�LQWR�WKH�
���ELW�ZRUG�DV�IROORZV��

ELWV��«�� �;�
ELWV���«��� �<�
ELWV���«��� �=�
ELWV���«��� ���

PassThrough 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3DVV7KURXJK� *HRPHWU\� �[�))�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✕  ✓  [� ���ELW�YDOXH�

 
1RWHV�� ,W�FDQ�EH�XVHIXO�WR�LQMHFW�PDUNHUV�ZKLOH�LQ�)HHGEDFN�5HQGHU0RGH��VHH�WKH�2SHQ*/�IXQFWLRQ�FDOO�

JO3DVV7KRXJK�DQG�WKH�*HRPHWU\0RGH�FRPPDQG��WR�KHOS�NHHS�WUDFN�RI�WKH�ZKLFK�SDUW�RI�WKH�PRGHO�
\RX�DUH�LQ���7KLV�LV�GRQH�E\�XVLQJ�WKH�3DVV7KURXJK�FRPPDQG���WKH�WDJ�DQG�GDWD�DUH�ZULWWHQ�GLUHFWO\�
LQWR�WKH�+RVW�2XW�),)2�ZLWKRXW�FKDQJLQJ�DQ\�LQWHUQDO�VWDWH�LQ�5���
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PCIWindowBase[0..7] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3&,:LQGRZ%DVH>����@� *HRPHWU\� �[�))�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✕  ✓  [� ���ELW�YDOXH�

 
1RWHV�� ,W�FDQ�EH�XVHIXO�WR�LQMHFW�PDUNHUV�ZKLOH�LQ�)HHGEDFN�5HQGHU0RGH��VHH�WKH�2SHQ*/�IXQFWLRQ�FDOO�

JO3DVV7KRXJK�DQG�WKH�*HRPHWU\0RGH�FRPPDQG��WR�KHOS�NHHS�WUDFN�RI�WKH�ZKLFK�SDUW�RI�WKH�PRGHO�
\RX�DUH�LQ���7KLV�LV�GRQH�E\�XVLQJ�WKH�3DVV7KURXJK�FRPPDQG���WKH�WDJ�DQG�GDWD�DUH�ZULWWHQ�GLUHFWO\�
LQWR�WKH�+RVW�2XW�),)2�ZLWKRXW�FKDQJLQJ�DQ\�LQWHUQDO�VWDWH�LQ�5���

PhysicalPageAllocationTableAddr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3K\VLFDO3DJH$OORFDWLRQ�
7DEOH$GGU�

7H[WXUH� �[%�&�� ,QWHJHU�

� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�EDVH�DGGUHVV�RI�WKH�3K\VLFDO�3DJH�$OORFDWLRQ�7DEOH���7KH�DGGUHVV�VKRXOG�EH�

DOLJQHG�WR�D����ELW�ERXQGDU\��

PickResult 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3LFN5HVXOW� 2XWSXW� �[�&��� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 3LFN�UHVXOW� ✕  ✓  [� )ODJ�

�«��� 5HVHUYHG�� ✕ � �� [� �

 
1RWHV�� 7KLV�FRPPDQG�FDXVHV�WKH�FXUUHQW�YDOXH�RI�WKH�SLFN�UHVXOW�IODJ�WR�EH�ZULWWHQ�WR�WKH�RXWSXW�),)2�XQGHU�

FRQWURO�RI�WKH�)LOWHU0RGH�VHWWLQJV���7KH�GDWD�ILHOG��RQ�LQSXW��LV�QRW�XVHG��
2XWSXW� ���IRU�IDOVH�RU���IRU�WUXH��
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PipeLoad 
PipeLoadAnd 
PipeLoadOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3LSH/RDG� 3LSH0DQDJHU� �[&�(�� %LWILHOG�
3LSH/RDG$QG� 3LSH0DQDJHU� �[&���� %LWILHOG�
3LSH/RDG2U� 3LSH0DQDJHU� �[&���� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� )RUFH5HORDG� ✕  ✓  [� 7KLV�ELW��ZKHQ�VHW��IRUFHV�DOO�IRXU�YHUWH[�VWRUHV�DQG�WKH�
FXUUHQW�YDOXHV�WR�EH�UHORDGHG�ZKHQ�D�QHZ�SLSH�LV�
VWDUWHG�XS���7KLV�VKRXOG�QRW�QRUPDOO\�EH�XVHG�DQG�LV�
RQO\�SUHVHQW�DW�D�WHVW�GHEXJ�DLG��

�«�� 7H[WXUH(QDEOH� ✕  ✓  [� 7KLV���ELW�ILHOG�KROGV�RQH�ELW�SHU�PXOWL�WH[WXUH��WKH��WK�
HQWU\�LV�DOZD\V�DVVXPHG�VHW�DQG�VR�LV�RPLWWHG���WKLV�LV�
WKH�XVXDO�WH[WXUH�FRRUGLQDWH�LQ�2SHQ*/����6HWWLQJ�D�
ELW�HQDEOHV�WKH�FRUUHVSRQGLQJ�PXOWL�WH[WXUH�FRRUGLQDWH�
WR�EH�ORDGHG�ZKHQ�FKDQJLQJ�SLSHV���7KLV�LV�MXVW�DQ�
RSWLPL]DWLRQ�DQG�ZLWKRXW�LW�LW�ZRXOG�WDNH�DQ�DGGLWLRQDO�
���F\FOHV�WR�FKDQJH�SLSHV��

�� )DFH1RUPDO(Q
DEOH�

✕  ✓  [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�FXUUHQW�IDFH�QRUPDO�WR�
EH�ORDGHG�ZKHQ�FKDQJLQJ�SLSHV���7KLV�LV�MXVW�DQ�
RSWLPL]DWLRQ�DQG�ZLWKRXW�LW�LW�ZRXOG�WDNH�DQ�DGGLWLRQDO�
��F\FOHV�WR�FKDQJH�SLSHV��

�� 'LIIXVH(QDEOH� ✕  ✓  [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�FXUUHQW�GLIIXVH�YDOXHV�WR�
EH�ORDGHG�ZKHQ�FKDQJLQJ�SLSHV���7KLV�LV�MXVW�DQ�
RSWLPL]DWLRQ�DQG�ZLWKRXW�LW�LW�ZRXOG�WDNH�DQ�DGGLWLRQDO�
��F\FOHV�WR�FKDQJH�SLSHV��

��� 6SHFXODU(QDEOH� ✕  ✓  [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�FXUUHQW�VSHFXODU�YDOXHV�
WR�EH�ORDGHG�ZKHQ�FKDQJLQJ�SLSHV���7KLV�LV�DQ�
RSWLPL]DWLRQ�ZKLFK�VDYHV���FORFN�F\FOHV�SHU�SLSH�
FKDQJH��

��� )RJ(QDEOH� ✕  ✓  [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�FXUUHQW�IRJ�YDOXH�WR�EH�
ORDGHG�ZKHQ�FKDQJLQJ�SLSHV���7KLV�LV�MXVW�DQ�
RSWLPL]DWLRQ�DQG�ZLWKRXW�LW�LW�ZRXOG�WDNH�DQ�DGGLWLRQDO�
��F\FOHV�WR�FKDQJH�SLSHV��

��� %OHQG(QDEOH� ✕  ✓  [� )ODJ�

��«��� 5HVHUYHG�� ✕  ✓  [� �

 
1RWHV�� 7KLV�FRPPDQG�FDXVHV�WKH�FXUUHQW�YDOXH�RI�WKH�SLFN�UHVXOW�IODJ�WR�EH�ZULWWHQ�WR�WKH�RXWSXW�),)2�XQGHU�

FRQWURO�RI�WKH�)LOWHU0RGH�VHWWLQJV���7KH�GDWD�ILHOG��RQ�LQSXW��LV�QRW�XVHG��
2XWSXW� ���IRU�IDOVH�RU���IRU�WUXH��
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PipeMode 
PipeModeAnd 
PipeModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3LSH0RGH� 3LSH0DQDJHU� �[����� %LWILHOG�
3LSH0RGH$QG� 3LSH0DQDJHU� �[$%��� %LWILHOG�
3LSH0RGH2U� 3LSH0DQDJHU� �[$%��� %LWILHOG�
� &RPPDQG� �
� EURDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 8VH2QH3LSH�
2QO\�

✕  ✓  [� 7KLV�ELW��ZKHQ�VHW��SUHYHQWV�WKH�FXUUHQW�SLSH�IURP�
FKDQJLQJ�EDVHG�RQ�WKH�QXPEHU�RI�SULPLWLYHV�SURFHVVHG�
RU�RQ�WKH�FXUUHQW�SLSH�SDVVLQJ�WKH�EXV\�WKUHVKROG���,W�
GRHV�QRW�SUHYHQW�UDVWHU�SRV��FRQWH[W�SURFHVVLQJ�RU�WKH�
6HW3LSH�PHVVDJH�IURP�FKDQJLQJ�WKH�FXUUHQW�SLSH���7KLV�
LV�QRUPDOO\�RQO\�XVHG�ZKHQ�WKH�$3,�HQWHUV�VRPH�PRGH�
ZKHUH�PXOWL�SLSH�RSHUDWLRQ�GRHVQ
W�ZRUN�RU�LV�
GLIILFXOW���$Q�H[DPSOH�LV�WKH�6HOHFW0RGH�IRU�2SHQ*/��

�� 6ZLWFK3LSH� ✕  ✓  [� 7KLV�ELW�GHWHUPLQHV�ZKDW�FRQGLWLRQ�LV�XVHG�WR�FKDQJH�
WKH�FXUUHQW�SLSH��DVVXPLQJ�8VH2QH3LSH2QO\�LV�IDOVH����
7KH�RSWLRQV�DUH��
� �� �3ULPLWLYH&RXQW�
� �� �3LSH%XV\�
3LSH%XV\�LV�WKH�QRUPDO�PRGH�DQG�3ULPLWLYH�FRXQW�LV�D�
WHVW�DLG��

�� 1H[W3LSH� ✕  ✓  [� 7KLV�ELW�GHWHUPLQHV�KRZ�WKH�QH[W�FXUUHQW�SLSH�LV�
FKRVHQ���7KH�RSWLRQV�DUH��
� �� �5RXQG5RELQ�
� �� �/HDVW%XV\�
/HDVW%XV\�LV�WKH�QRUPDO�PRGH�DQG�5RXQG5RELQ�LV�D�
WHVW�DLG��

�«�� 0LQ3ULP&RXQW� ✕  ✓  [� 7KLV�ILHOG�KROGV�WKH�PLQLPXP�QXPEHU�RI�SULPLWLYHV�
ZKLFK�PXVW�EH�SURFHVVHG�E\�WKH�FXUUHQW�SLSH�EHIRUH�LW�
FDQ��ORRVH�LWV�FXUUHQW�SLSH�VWDWXV���7KLV�RQO\�KDV�DQ�
HIIHFW�ZKHQ�6ZLWFK3LSH�LV�VHW�WR�3LSH%XV\�DQG�
8VH2QH3LSH2QO\�LV�IDOVH��
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�«��� 0D[3ULP&RXQW� ✕  ✓  [� 7KLV�ILHOG�KROGV�WKH�PD[LPXP�QXPEHU�RI�SULPLWLYHV�
ZKLFK�ZLOO�EH�SURFHVVHG�E\�WKH�FXUUHQW�SLSH�EHIRUH�LW�
FDQ�ORRVH�LWV�FXUUHQW�SLSH�VWDWXV���7KLV�RQO\�KDV�DQ�
HIIHFW�ZKHQ�6ZLWFK3LSH�LV�VHW�WR�3ULPLWLYH&RXQW�DQG�
8VH2QH3LSH2QO\�LV�IDOVH��

��«��� )LIR%XV\/HYHO� ✕  ✓  [� ,I�WKH�),)2�VSDFH�EHFRPHV�HTXDO�WR�RU�OHVV�WKDQ�WKH�
DPRXQW�LQ�WKLV�ILHOG�WKH�),)2�LV�GHHPHG�WR�EH�
EXV\
�
DQG�LV�HOLJLEOH�WR�ORRVH�LWV�FXUUHQW�SLSH�VWDWXV��DOVR�
GHSHQGHQW�RQ�6ZLWFK3LSH�DQG�0LQ3ULP&RXQW�ILHOGV���

��� 2EMHFW7DJ(QDE
OH�

✕  ✓  [� :KHQ�VHW�FDXVHV�WKH�2EMHFW,'�WR�EH�LQFUHPHQWHG�E\�
WKH�%HJLQ�PHVVDJH��

��� 2EMHFW,'3HU�
3ULPLWLYH�

✕  ✓  [� :KHQ�VHW�FDXVHV�WKH�2EMHFW,'�WR�EH�LQFUHPHQWHG�RQ�
HDFK�SRLQW��OLQH��WULDQJOH�RU�TXDG�ZKHQ�WKH�SULPLWLYH�
W\SH�LV�VHW�WR�3RLQWV��/LQHV��7ULDQJOHV�RU�4XDGV���
2EMHFW7DJ(QDEOH�PXVW�EH�VHW�IRU�WKLV�WR�KDSSHQ��

������� UHVHUYHG� ✕  ✓  [� �

 
1RWHV�� &RQWUROV�WKH�RSHUDWLRQ�RI�WKH�3LSH�0DQDJHU�XQLW���)RU�H[DPSOH��WKH�PHWKRG�RI�GHFLGLQJ�ZKHQ�WR�

FKDQJH�SLSHV�FDQ�EH�PDGH�GHWHUPLQLVWLF�E\�VHWWLQJ�WKH�6ZLWFK3LSH�ELW�WR���ZKLFK�VHOHFWV�WKH�QXPEHU�RI�
FDQRQLFDO�SULPLWLYHV�HDFK�SLSH�LV�JLYHQ�EHIRUH�FKDQJLQJ�WKH�D�QHZ�SLSH���7KH�QXPEHU�RI�SULPLWLYHV�WR�
VHQG�LQWR�HDFK�SLSH�LV�KHOG�LQ�WKH�0D[3ULP&RXQW�ILHOG���7KH�VHOHFWLRQ�RI�WKH�QH[W�SLSH�FDQ�EH�PDGH�
GHWHUPLQLVWLF�E\�VHWWLQJ�WKH�1H[W3LSH�ELW�WR���ZKLFK�VHOHFWV�D�URXQG�URELQ�RUGHULQJ�RI�SLSHV��

�
�
�
�
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PixelSize 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3L[HO6L]H� 5DVWHUL]HU� �[��&�� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� *OREDO� ✔ ✔ [� $OO�XQLWV��LI�ELW����LV�]HUR��RWKHUZLVH�

�«�� 5DVWHUL]HU� ✔ ✔ [� 5DVWUHUL]HU�

�«�� 6FLVVRU�DQG�
6WLSSOH�

✔ ✔ [� 6FLVVRU�DQG�6WLSSOH�IXQFWLRQV�

�«�� 7H[WXUH�� ✔ ✔ [� �

�«�� /87� ✔ ✔ [� �

��«��� )UDPHEXIIHU� ✔ ✔ [� �

��«��� /RJLFDO2SV� ✔ ✔ [� �

��«��� )UDPHEXIIHU� ✔ ✔ [� �

��«��� 6HWXS� ✔ ✔ [� �

��«��� 5HVHUYHG�� �� �� [� 5HVHUYHG�

��� *OREDO�ORFDO�
WRJJOH�

✔ ✔ [� VHOHFWV�JOREDO������RU�LQGLYLGXDO�VHWWLQJV�����

�

1RWHV�� 7ZR�ELW�SL[HO�VL]H�HQFRGLQJ��7KLV�ILHOG�VHWV�WKH�SL[HO�VL]H�WR�EH�XVHG�IRU�PHUJLQJ�WKH�SL[HO�GDWD�LQWR�
PHPRU\���,W�LV�QRUPDOO\�VHW�WR�WKH�VDPH�YDOXH�IRU�DOO�IXQFWLRQV��EXW�IRU�JHQHUDWLQJ�WH[WXUH�PDSV�LW�PD\�
EH�DGYDQWDJHRXV�WR�XVH�D�GLIIHUHQW�ZULWH�SL[HO�VL]H���

• 7KH�SL[HO�VL]H�LV�WDNHQ�IURP�ELWV��«��ZKHQ�ELW����LV���RU�WDNHQ�IURP�VXEVHTXHQW�ELWHV�IRU�ORFDO�
IXQFWLRQDOLW\�ZKHQ�ELW����LV������

• 7KH�WZR�ELW�SL[HO�VL]H�LV�HQFRGHG�DV�IROORZV��
�� ����ESS� � �� ����ESS� � �� ���ESS�

• 'XULQJ�UHDGEDFN�ELWV��«���DQG����UHWXUQ�YDOXHV�DV�ORDGHG�DQG�ELWV���«���UHWXUQ�]HUR��

• 5HDGEDFN�IURP�5DVWHUL]HU�XQLW�

PointExtend 

1DPH� 7\SH� 2IIVHW� )RUPDW�

3RLQW([WHQG� &XOO� �[&���� )L[HG�

� &RQWURO�UHJLVWHU� �

� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 6L]H� ✓  ✓  [� ����XQVLJQHG�IL[HG�SRLQW��

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�QXPEHU�RI�VFDQOLQHV�WR�JURZ�WKH�\�H[WHQW�E\�ZKHQ�GHDOLQJ�ZLWK�SRLQWV���,W�LV�

XSGDWHG�ZKHQHYHU�WKH�3RLQW:LGWK�YDOXH�LQ�WKH�'HOWD�8QLW�LV�XSGDWHG���6HH�DOVR�$$3RLQW([WHQG�

�����������������������������������������������������
���7KH�UHDGEDFN�IRU�3L[HO6L]H�FRPHV�IURP�WKH�5DVWHUL]HU�XQLW����
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PointMode 
PointModeAnd 
PointModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3RLQW0RGH�
3RLQW0RGH$QG�
3RLQW0RGH2U�

'HOWD� �[�������[$$(���
�[$$(��

ELWILHOG�

� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� $QWLDOLDV�
(QDEOH�

✔ ✔ [� (QDEOHG� ������

�� $QWLDOLDVLQJ�
4XDOLW\�

✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�TXDOLW\�RI�DQWLDOLDVHG�SRLQWV��

���[��
���[��

 
1RWHV�� 'HILQHV�LI�DQG�KRZ�SRLQWV�DUH�WR�EH�DQWLDOLDVHG���

$QWLDOLDV(QDEOH�ZKHQ�VHW��HQDEOHV�DQWLDOLDVLQJ�RI�SRLQWV�TXDOLILHG�E\�WKH�$QWLDOLDV(QDEOH�ILHOG�LQ�WKH�
%HJLQ�UHJLVWHU���7KH�3RLQW�7DEOH�PXVW�EH�VHW�XS�IRU�WKH�FRUUHVSRQGLQJ�SRLQW�VL]H��KHOG�LQ�
$$3RLQW6L]H��DQG�$QWLDOLDVLQJ4XDOLW\��

PointSize 

1DPH� 7\SH� 2IIVHW� )RUPDW�

3RLQW6L]H� 'HOWD� �[����� ,QWHJHU�

� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 6L]H� ✓  ✓  [� ��ELW�LQWHJHU�YDOXH�IURP���WR�����

�«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 'HILQHV�WKH�VL]H�RI�DQ�DOLDVHG�SRLQW���)RU�DOLDVHG�SRLQWV�WKH�3RLQW6L]H�UHJLVWHU�KROGV�WKH�GHVLUHG�SRLQW�

VL]H���7KH�UDQJH�RI�DFWXDO�SRLQW�VL]HV�DUH��«�����D���SRLQW�VL]H�LV�WUHDWHG�DV�D�SRLQW�VL]H�RI�����3RLQWV�DUH�
GUDZQ�DFFRUGLQJ�WR�WKH�2SHQ*/�UXOHV�VR�ZLGH�SRLQWV�DUH�GUDZQ�DV�VTXDUHV�FHQWUHG�RQ�WKH�YHUWH[��
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PointTable[0…3] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3RLQW7DEOH>�«�@� 5DVWHUL]HU� �[�������[������

�[�������[�����
ELWILHOG�

� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 3RLQW7DEOH� ✔ ✔ [� ��GHOWD�YDOXHV��«��LQ�IL[HG�SRLQW�����IRUPDW�

 
1RWHV�� $QWLDOLDVHG�SRLQW�GDWD�WDEOH���7KHUH�DUH���ZRUGV�LQ�WKH�WDEOH�RI�SDFNHG�G[�SRLQW�GDWD���7KH�IRUPDW�LV�

XQVLJQHG�����IL[HG�SRLQW�QXPEHUV���)URP�WKH�KRVW·V�YLHZ�WKH�WDEOH�LV�RUJDQLVHG�DV�������ELW�ZRUGV�WR�
PLQLPL]H�GRZQORDG�RYHUKHDG�ZKHQ�SRLQWV�VL]H�FKDQJHV���2QO\�WKH�SDUWV�RI�WKH�WDEOH�QHHGHG�IRU�D�
SDUWLFXODU�SRLQW�VL]H�QHHG�WR�EH�ORDGHG��

PolygonOffsetBias 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3RO\JRQ2IIVHW%LDV� *HRPHWU\� �[�%'�� IORDW�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� %LDV� ✔ ✔ [� �

 
1RWHV�� +ROGV�WKH�3RO\JRQ�2IIVHW�%LDV�DV�D�IORDWLQJ�SRLQW�QXPEHU��

PolygonOffsetFactor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3RO\JRQ2IIVHW)DFWRU� *HRPHWU\� �[�%� IORDW�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )DFWRU� ✔ ✔ [� �

 
1RWHV�� 3RO\JRQ�2IIVHW�)DFWRU�DV�D�IORDWLQJ�SRLQW�QXPEHU��
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PopName 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3RS1DPH� *HRPHWU\� �[��(�� IORDW�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� YDOXH� ✔ ✔ [� �

 
1RWHV�� 1DPH�VWDFN�PDQLSXODWLRQ���7KH�QDPH�VWDFN�KROGV�QDPHV��DV����ELW�LQWHJHUV��WKH�XVHU�FDQ�SXVK��SRS�RU�

ORDG�WR�NHHS�WUDFN�RI�WKH�PRGHO�KLHUDUFK\���7KH�FRPPDQGV�3XVK1DPH��3RS1DPH��/RDG1DPH�GR�
WKHVH�DFWLRQV���3RS1DPH�DQG�/RDG1DPH�XSGDWH�WKH�VWDFN�ZLWK�WKH����ELW�YDOXH�LQ�WKH�GDWD�ILHOG���7KH�
QDPH�VWDFN�LV�UHVHW�ZLWK�WKH�,QLW1DPHV�FRPPDQG���7KH�QDPH�VWDFN�LV����HQWULHV�GHHS���6HH�DOVR�
6HOHFW5HFRUG�DQG�WKH�)LOWHU0RGH�5HQGHU0RGH�ILHOG���

PushName 

1DPH� 7\SH� 2IIVHW� )RUPDW�
3XVK1DPH� *HRPHWU\� �[��(�� IORDW�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� YDOXH� ✔ ✔ [� �

 
1RWHV�� 1DPH�VWDFN�PDQLSXODWLRQ���7KH�QDPH�VWDFN�KROGV�QDPHV��DV����ELW�LQWHJHUV��WKH�XVHU�FDQ�SXVK��SRS�RU�

ORDG�WR�NHHS�WUDFN�RI�WKH�PRGHO�KLHUDUFK\���7KH�FRPPDQGV�3XVK1DPH��3RS1DPH��/RDG1DPH�GR�
WKHVH�DFWLRQV���3RS1DPH�DQG�/RDG1DPH�XSGDWH�WKH�VWDFN�ZLWK�WKH����ELW�YDOXH�LQ�WKH�GDWD�ILHOG���7KH�
QDPH�VWDFN�LV�UHVHW�ZLWK�WKH�,QLW1DPHV�FRPPDQG���7KH�QDPH�VWDFN�LV����HQWULHV�GHHS���6HH�DOVR�
6HOHFW5HFRUG�DQG�WKH�)LOWHU0RGH�5HQGHU0RGH�ILHOG���

QStart 
1DPH� 7\SH� 2IIVHW� )RUPDW�
46WDUW� 7H[WXUH� �[��%�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� ,QLWLDO�4�YDOXH�IRU�WH[WXUH�PDS��7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV���7KH�ELQDU\�

SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ�EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6��7�DQG�4�YDOXHV��
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Q1Start 

1DPH� 7\SH� 2IIVHW� )RUPDW�

4�6WDUW� 7H[WXUH� �[����� )L[HG�SRLQW�

� &RQWURO�UHJLVWHU� � �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�IUDFWLRQ�

Q«��� ,QWHJHU� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�LQWHJHU�

 
1RWHV�� ,QLWLDO�4��YDOXH�IRU�WH[WXUH�PDS��7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV���7KH�ELQDU\�

SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ�EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6���7��DQG�4��YDOXHV��

RasterizerMode 
RasterizerModeAnd 
RasterizerModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
5DDVWHUL]HU0RGH� 5DVWHUL]HU� �[��$�� %LWILHOG�
5DDVWHUL]HU0RGH$QG� 5DVWHUL]HU� �[$%$�� %LWILHOG�
5DDVWHUL]HU0RGH2U� 5DVWHUL]HU� �[$%$�� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� 0LUURU%LW�0DVN� ✔ ✔ [� • :KHQ�VHW�WKH�ELW�PDVN�ELWV�DUH�FRQVXPHG�IURP�
WKH�PRVW�VLJQLILFDQW�HQG�WRZDUGV�WKH�OHDVW�
VLJQLILFDQW�HQG��

• :KHQ�UHVHW�WKH�ELW�PDVN�ELWV�DUH�FRQVXPHG�IURP�
WKH�OHDVW�VLJQLILFDQW�HQG�WRZDUGV�WKH�PRVW�
VLJQLILFDQW�HQG��

�� ,QYHUW%LW�0DVN� ✔ ✔ [� :KHQ�WKLV�ELW�LV�VHW�WKH�ELW�PDVN�LV�LQYHUWHG�ILUVW�
EHIRUH�EHLQJ�WHVWHG��

���� )UDFWLRQ�$GMXVW� ✔ ✔ [� 7KHVH�ELWV�FRQWURO�WKH�DFWLRQ�RI�D�&RQWLQXH1HZ/LQH�
FPPDQG�DQG�VSHFLI\�KRZ�WKH�IUDFWLRQ�ELWV�LQ�WKH�<�
DQG�;'RP�''$V�DUH�DGMXVWHG��
� ���1R�DGMXVWPHQW�LV�GRQH��
� ���6HW�WKH�IUDFWLRQ�ELWV�WR�]HUR��
� ���6HW�WKH�IUDFWLRQ�ELWV�WR�KDOI��
� ���6HW�WKH�IUDFWLRQ�WR�QHDUO\�KDOI��L�H���[�III�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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���� %LDV�
&RRUGLQDWHV�

✔ ✔ [� 7KHVH�ELWV�FRQWURO�KRZ�PXFK�LV�DGGHG�RQWR�WKH�
6DUW;'RP��6WDUW;6XE�DQG�6WDUW<�YDOXHV�ZKHQ�WKH\�
DUH�ORDGHG�LQWR�WKH�''$�XQLWV���7KH�RULJLQDO�UHJLVWHUV�
DUH�QRW�DIIHFWHG��
� ���=HUR�LV�DGGHG��
� ���+DOI�LV�DGGHG��
� ���1HDUO\�KDOI��L�H���[�III�LV�DGGHG�

�� � ✔ ✔ [� 5HVHUYHG�

���� %LW0DVN�
%\WH6ZDS�
0RGH�

✔ ✔ [� 7KHVH�ELW�FRQWUROV�WKH�E\WH�VZDSSLQJ�RI�WKH�%LW0DVN�
GDWD�EHIRUH�LW�LV�XVHG��,I�WKH�E\WHV�DUH�ODEHOOHG�$%&'�
RQ�LQSXW�WKHQ�WKH\�DUH�VZDSSHG�DV�IROORZV��
� ���$%&'����L�H��QR�VZDS��
� ���%$'&�
� ���&'$%�
� ���'&%$�

�� %LW0DVN�
3DFNLQJ�

✔ ✔ [� 7KLV�ELW�FRQWUROV�ZKHWKHU�WKH�ELW0DVN�GDWD�LV�SDFNHG�
RU�LI�D�QHZ�%LW0DVN�GDWD�LV�UHTXLUHG�RQ�HYHU\�VFDQOLQH��
� ���%LW0DVN�GDWD�LV�SDFNHG��
� ���%LW0DVN�GDWD�LV�SURYLGHG�IRU�HDFK�

VFDQOLQH��

������ %LW0DVN2IIVHW� ✔ ✔ [� 7KHVH�ELWV�KROG�WKH�ELW�SRVLWLRQ�LQ�WKH�%LW0DVN�GDWD�
ZKHUH�WKH�ILUVW�ELW�LV�WDNHQ�IURP�IRU�WKH�ELW�PDVN�WHVW�
IRU�WKH�ILUVW�%LW0DVN�GDWD�RQ�D�QHZ�VFDQOLQH���
6XEVHTXHQW�%LW0DVN�GDWD�VWDUWV�IURP�ELW���XQWLO�WKH�
QH[W�VFDQOLQH���6XFFHVVLYH�ELWV�DUH�WDNHQ�IURP�
LQFUHDVLQJ�ELW�SRVLWLRQV�XQWLO�WKH�ELW�PDVN�LV�FRQVXPHG�
�L�H��ELW����LV�UHDFKHG����7KH�OHDVW�VLJQLILFDQW�ELW�LV�ELW�
]HUR��

������ +RVW'DWD%\WH6
ZDS0RGH�

✔ ✔ [� 7KHVH�ELWV�FRQWUROV�WKH�E\WH�VZDSSLQJ�RI�WKH�%LW0DVN�
GDWD�EHIRUH�LW�LV�XVHG��,I�WKH�E\WHV�DUH�ODEHOOHG�$%&'�
RQ�LQSXW�WKHQ�WKH\�DUH�VZDSSHG�DV�IROORZV��
� ���$%&'��L�H��QR�VZDS��
� ���%$'&�
� ���&'$%�
� ���'&%$�

��� 0XOWL*/,17� ✔ ✔ [� 7KLV�ELW�VHOHFWV�ZKHWKHU�WKH�UDVWHUL]HU�LV�WR�ZRUN�LQ�
VLQJOH�*/,17�PRGH��RU�LQ�PXOWL�*/,17�PRGH�DQG�
FRQVHTXHQWO\�RQO\�SURFHVV�WKH�VFDQOLQHV�DOORFDWHG�WR�LW��
� ���6LQJOH�*/,17�PRGH�
� ���0XOWL�*/,17�PRGH�

��� </LPLWV(QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH�<�OLPLWV�WHVWLQJ�WR�EH�
GRQH�EHWZHHQ�WKH�PLQLPXP�DQG�PD[LPXP�<�YDOXHV�
JLYHQ�E\�WKH�</LPLWV�UHJLVWHU��

��� 5HVHUYHG�� ✔ ✔ [� �

��«��� 6WULSH+HLJKW� ✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�LQ�D�VWULSH���
7KH�RSWLRQV�DUH��
� �� ��� �� ���
� �� ��� �� ����
� �� ���
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��� :RUG3DFNLQJ� ✔ ✔ [� 7KLV�ELW�FRQWUROV�KRZ�WKH�WZR�KRVW�ZRUGV�VHQW�GXULQJ���
D�VSDQ�RSHUDWLRQ�DUH�SDFNHG�LQWR�WKH����ELW�LQWHUQDO�
VSDQ�GDWD��
�� �ILUVW�ZRUG�LQ�ELWV��«����VHFRQG�ZRUG�LQ���«���
�� �ILUVW�ZRUG�LQ�ELWV���«����VHFRQG�ZRUG�LQ��«���

��� 2SDTXH6SDQV� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�DOORZV�WKH�FRORU�RI�HDFK�SL[HO�LQ�WKH�
VSDQ�WR�EH�HLWKHU�IRUHJURXQG�RU�EDFNJURXQG�DV�VHW�E\�
WKH�VXSSOLHG�ELW�PDVNV���,I�WKLV�ELW�LV���WKHQ�DQ\�
VXSSOLHG�ELW�PDVNV�DUH�DQGHG�ZLWK�WKH�SL[HO�PDVN�WR�
GHOHWH�SL[HOV�IURP�WKH�VSDQ���7KLV�ELW�VKRXOG�EH�VHW�WR�
��IRU�SHUIRUPDQFH�UHDVRQV�ZKHQ�IRUHJURXQG��
EDFNJURXQG�SURFHVVLQJ�LV�QRW�UHTXLUHG��

��� 5HVHUYHG�� �� �� [� �

��� '�'5XOHV� ✔ ✔ [� 7KLV�ELW��LI�VHW��XVHV�'�'�UXOHV�IRU�VXESL[HO�FRUUHFWLRQ�
FDOFXODWLRQV��RWKHUZLVH�2SHQ*/�UXOHV�DUH�XVHG��

��«��� 5HVHUYHG� �� �� [� 0DVN�WR�����5HVHUYHG�IRU�3ULPLWLYH�W\SH���VHH�%HJLQ�
FRPPDQG�

 
1RWHV�� 'HILQHV�WKH�ORQJ�WHUP�PRGH�RI�RSHUDWLRQ�RI�WKH�UDVWHUL]HU���7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�

VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

RasterPosXIncrement 

1DPH� 7\SH� 2IIVHW� )RUPDW�

5DVWHU3RV;,QFUHPHQW� *HRPHWU\� �[�%(�� )ORDW�

� &RQWURO�UHJLVWHU� � �

� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 2IIVHW� ✓  ✓  [� 5DVWHU�SRVLWLRQ�<�RIIVHW�

 
1RWHV�� 7KH�DPRXQW�WR�LQFUHPHQW�WKH�UDVWHU�SRVLWLRQ�LQ�;�DIWHU�D�*HRP5HFWDQJOH�FRPPDQG���7KH�LQFUHPHQW�

YDOXH�LV�PHDVXUHG�LQ�SL[HOV�DQG�LV�D�IORDWLQJ�SRLQW�QXPEHU���

RasterPosXOffset 

1DPH� 7\SH� 2IIVHW� )RUPDW�

5DVWHU3RV;2IIVHW� *HRPHWU\� �[�&(�� )ORDW�

� &RQWURO�UHJLVWHU� � �

� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 2IIVHW� ✓  ✓  [� 5DVWHU�SRVLWLRQ�<�RIIVHW�

 
1RWHV�� 7KH�DPRXQW�WR�RIIVHW�WKH�UDVWHU�SRVLWLRQ�LQ�;�GXULQJ�D�*HRP5HFWDQJOH�FRPPDQG���7KH�RIIVHW�YDOXH�LV�

PHDVXUHG�LQ�SL[HOV�DQG�LV�D�IORDWLQJ�SRLQW�QXPEHU���7KLV�GRHV�QRW�XSGDWH�WKH�UDVWHU�SRVLWLRQ�DQG�LV�
FRQGLWLRQDO�RQ�ELW���RI�KWH�*HRP5HFWDQJOH�FRPPDQG����
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RasterPosYIncrement 

1DPH� 7\SH� 2IIVHW� )RUPDW�

5DVWHU3RV<,QFUHPHQW� *HRPHWU\� �[�%)�� )ORDW�

� &RQWURO�UHJLVWHU� � �

� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 2IIVHW� ✓  ✓  [� 5DVWHU�SRVLWLRQ�<�RIIVHW�

 
1RWHV�� 7KH�DPRXQW�WR�RIIVHW�WKH�UDVWHU�SRVLWLRQ�LQ�<�GXULQJ�D�*HRP5HFWDQJOH�FRPPDQG���7KH�RIIVHW�YDOXH�LV�

PHDVXUHG�LQ�SL[HOV�DQG�LV�D�IORDWLQJ�SRLQW�QXPEHU���7KLV�GRHV�QRW�XSGDWH�WKH�UDVWHU�SRVLWLRQ�DQG�LV�
FRQGLWLRQDO�RQ�ELW���RI�WKH�*HRP5HFWDQJOH�FRPPDQG����

RasterPosYOffset 

1DPH� 7\SH� 2IIVHW� )RUPDW�
5DVWHU3RV<2IIVHW� *HRPHWU\� �[�� )ORDW�
� &RQWURO�UHJLVWHU� � �

� %URDGFDVW�� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 2IIVHW� ✓  ✓  [� 5DVWHU�SRVLWLRQ�<�RIIVHW�

 
RWHV�� 7KH�DPRXQW�WR�RIIVHW�WKH�UDVWHU�SRVLWLRQ�LQ�<�GXULQJ�D�*HRP5HFWDQJOH�FRPPDQG���7KH�RIIVHW�YDOXH�LV�

PHDVXUHG�LQ�SL[HOV�DQG�LV�D�IORDWLQJ�SRLQW�QXPEHU���7KLV�GRHV�QRW�XSGDWH�WKH�UDVWHU�SRVLWLRQ�DQG�LV�
FRQGLWLRQDO�RQ�ELW���RI�KWH�*HRP5HFWDQJOH�FRPPDQG���

�
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ReadMonitorMode  
ReadMonitorModeAnd  
ReadMonitorModeOr 
�
1DPH� 7\SH� 2IIVHW� )RUPDW�
5HDG0RQLWRU0RGH� �5HDG0RQLWRU� �[��)�� %LWILHOG�
5HDG0RQLWRU0RGH$QG� �5HDG0RQLWRU� �[%�&�� %LWILHOG�
5HDG0RQLWRU0RGH2U� �5HDG0RQLWRU� �[%�&�� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✓  ✓  [� :KHQ�VHW�FDXVHV�WKH�IUDJPHQW�RU�VSDQ�GDWD�WR�EH�
PRGLILHG�XQGHU�FRQWURO�RI�WKH�UHPDLQLQJ�ELWV�LQ�WKLV�
UHJLVWHU��

�«�� 6WULSH3LWFK� ✓  ✓  [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�EHWZHHQ�
WKH�ILUVW�VFDQOLQH�LQ�D�VWULSH�DQG�WKH�ILUVW�VFDQOLQH�LQ�WKH�
QH[W�VWULSH���,W�ZRXOG�QRUPDOO\�EH�VHW�WR�QXPEHU�RI�
5�V��6WULSH+HLJKW���7KH�RSWLRQV�DUH��
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� ����
� �� ��� �� �����

�«�� 6WULSH+HLJKW�   � 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�LQ�D�VWULSH���
7KH�RSWLRQV�DUH��
� �� ��� �� ���
� �� ��� �� ����
� �� ����

�� +DVK)XQFWLRQ�   � 7KLV�ELW�FRQWUROV�WKH�KDVK�IXQFWLRQ�XVHG�WR�LQGH[�WKH�
PRQLWRU�WDEOH�IURP�WKH�IUDJPHQW
V�[\�FRRUGLQDWH���7KH�
RSWLRQV�DUH�
�� �FRQFDWHQDWH�WKH�ORZHU���ELWV�RI�[�DQG�\�WRJHWKHU��
�� �[RU�WKH�ORZHU����ELWV�RI�[�DQG�\�WRJHWKHU��

��«��� 6WULSH2IIVHW�   � 7KLV�ILHOG�VKRXOG�KROG�WKH�VDPH�YDOXH�DV�WKH�5DVWHULVHU�
6WULSH2IIVHW<�UHJLVWHU���7KH�ILHOG�LV�D����ELW��
V�
FRPSOHPHQW�QXPEHU���

 
1RWHV�� (DFK�SULPLWLYH�LV�DVVLJQHG�D�XQLTXH�QXPEHU��ZKLFK�LV�UHFRUGHG�LQ�D�WDEOH�IRU�HDFK�DFWLYH�SL[HO�WKH�

SULPLWLYH�WRXFKHV���%HIRUH�WKH�WDEOH�LV�XSGDWHG��GXULQJ�UHQGHULQJ��IRU�D�SL[HO�LQ�WKLV�SULPLWLYH�LW�LV�ILUVW�
WHVWHG�WR�VHH�LI�DQ�HDUOLHU�SULPLWLYH�KDG�DOUHDG\�EHHQ�DVVLJQHG�WR�WKH�SL[HO�SRVLWLRQ���,I�LW�KDV�WKH�
6XVSHQG�5HDGV�PHFKDQLVP�LV�LQYRNHG�DQG�WKH�WDEOH�LV�UHVHW��L�H��HYHU\�HQWU\�LV�PDUNHG�LQYDOLG����7KLV�
VLJQLILFDQWO\�UHGXFHV�XQQHFHVVDU\�GHOD\V�ZKLOH�ZDLWLQJ�IRU�D�UHQGHU�WR�FRPSOHWH�EHIRUH�VWDUWLQJ�WKH�QH[W�
PHPRU\�ZULWHV��
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Rectangle2DMode 

1DPH� 7\SH� 2IIVHW� )RUPDW�
5HFWDQJOH�'0RGH� 'HOWD� �[� )ORDW�

� &RQWURO�UHJLVWHU� � �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 5HFWDQJOH0RGH� ✓  ✓  [� +ROGV�WKH�GDWD�XVHG�LQ�WKH�5HQGHU�FRPPDQG�VHQW�WR�
WKH�UDVWHUL]HU�GXULQJ�*HRP5HFWDQJOH�SURFHVVLQJ�   �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�ZLGWK��KHLJKW��ILOO�GLUHFWLRQ�DQG�YDULRXV�HQDEOHV�XVHG�E\�WKH�'UDZ5HFWDQJOH�'�

FRPPDQG���6HH�EHORZ�IRU�D�IXOO�GHVFULSWLRQ��

Rectangle2DControl 

1DPH� 7\SH� 2IIVHW� )RUPDW�
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• 7KLV�WDJ�LV�QRW�XVHG�E\�WKH��JHRPHWU\�HQJLQH���,W�DIIHFWV�WKH�UDVWHUL]HU�RQO\�DQG�LV�
UHWDLQHG�IRU�EDFNZDUGV�FRPSDWLELOLW\�
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RepeatTriangle 

1DPH� 7\SH� 2IIVHW� )RUPDW�
5HSHDW7ULDQJOH� 'HOWD� �[����� 7DJ�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG� �� �� [� �

�

1RWHV�� 7KLV�FRPPDQG�FDXVHV�WKH�SUHYLRXV�WULDQJOH�GUDZQ�ZLWK�À>Ý0À�>�}�i�WR�EH�UHSHDWHG���,W�ZRXOG�EH�
QRUPDO�IRU�D�PRGH�RU�RWKHU�VWDWH�LQIRUPDWLRQ�WR�KDYH�EHHQ�FKDQJHG�EHIRUH�WKH�WULDQJOH�LV�UHSHDWHG���$Q�
H[DPSOH�RI�WKLV�LV�WR�XVH�VFLVVRU�FOLSSLQJ�ZLWK�WKH�WULDQJOH�EHLQJ�UHSHDWHG�IRU�HDFK�FOLS�UHFWDQJOH����
7KH�GDWD�ILHOG�XVHG�ZKHQ�WKLV�FRPPDQG�LV�WXUQHG�LQWR�WKH�5HQGHU�FRPPDQG�LV�WDNHQ�IURP�WKH�ODVW�
'UDZ�UHJLVWHU�����
7KLV�WDJ�LV�QRW�XVHG�E\�WKH��JHRPHWU\�HQJLQH���,W�DIIHFWV�WKH�UDVWHUL]HU�RQO\�DQG�LV�UHWDLQHG�IRU�
EDFNZDUGV�FRPSDWLELOLW\��

ResetPickResult 

1DPH� 7\SH� 2IIVHW� )RUPDW�
5HVHW3LFN5HVXOW� 2XWSXW� �[�&��� 7DJ�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�UHVHWV�WKH�SLFNLQJ�UHVXOW�IODJ���7KH�GDWD�ILHOG�LV�QRW�XVHG��

RestartPipe 

1DPH� 7\SH� 2IIVHW� )RUPDW�
5HVWDUW3LSH� 3LSH�0DQDJHU� �[&���� �
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG� �� �� [� �

 
1RWHV�� $IWHU�D�FRQWH[W�VZLWF�WKH�5HVWDUW3LSH�FRPPDQG�PXVW�EH�XVHG�WR�UHVWDUW�SLSH�SURFHVVLQJ����3LSH���LV�

DOZD\V�WKH�ILUVW�SLSH�XVHG�DIWHU�D�FRQWH[W�VZLWFK����

�
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RestoreCurrent 

1DPH� 7\SH� 2IIVHW� )RUPDW�
5HVWRUH&XUUHQW� 3LSH�0DQDJHU� �[��'�� 7DJ�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG� �� �� [� �

 
1RWHV�� 7KLV�FRPPDQG�UHVWRUHV�WKH�FXUUHQW�QRUPDO��WH[WXUH�DQG�FRORXU�YDOXHV�WR�EH�UHVWRUHG�IURP�WKH�LQWHUQDO�

VKDGRZ�UHJLVWHUV����
2SHQ*/�UHTXLUHV�WKDW�WKH�(YDOXDWRUV�OLJKW��VKDGH�DQG�WH[WXUH�SRO\JRQV�ZLWKRXW�WKH�FXUUHQW�QRUPDO��
WH[WXUH�DQG�FRORXU�YDOXHV�EHLQJ�FKDQJHG���7KLV�LV�DFKLHYHG�E\�VDYLQJ�WKHP�LQ�LQWHUQDO�UHJLVWHUV��GRLQJ�
WKH�HYDOXDWRU�RSHUDWLRQV�DQG�WKHQ�UHVWRULQJ�WKHP���7KH�FRPPDQGV�WR�VXSSRUW�WKLV�DUH�6DYH&XUUHQW�
DQG�5HVWRUH&XUUHQW�UHVSHFWLYHO\���7KLV�DOVR�LQFOXVHV�WKH���WH[WXUH�FRRUGLQDWHV��IDFH�QRUPDO��GLIIXVH��
VSHFXODU�DQG�IRJ�YDOXHV��

�

RetainedRender 
1DPH� 7\SH� 2IIVHW� )RUPDW�
5HWDLQHG5HQGHU� ,QSXW� �[%�$�� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RPPDQG� ✕  ✔ ;� 6DPH�DV�5HQGHU�FRPPDQG�IRUPDW�

 
1RWHV�� �6HH�5HQGHU�FRPPDQG��

RLCount 

1DPH� 7\SH� 2IIVHW� )RUPDW�
5/&RXQW� �'6HWXS� �[%���� ,QWHJHU��
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW�� ✕  ✔ [� �

��«��� 5HVHUYHG�� �� �� [� �

�

1RWHV�� 7KLV�UHJLVWHU�VWDUWV�WKH�UXQ�OHQJWK�H[SDQVLRQ�EHLQJ�GRQH���7KH�GDWD�LQ�5/'DWD�LV�ZULWWHQ�WR�WKH�UHJLVWHU�
GHILQHG�LQ�'RZQORDG7DUJHW�FRXQW�WLPHV���7KH�FRXQW�LV�KHOG�LQ�ELWV��«���RI�WKLV�FRPPDQG���
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RLData 

1DPH� 7\SH� 2IIVHW� )RUPDW�
5/'DWD� 'HOWD� �[%���� ,QWHJHU��
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5/'DWD� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH����ELWV�RI�GDWD�WR�EH�UHSHDWHG�ZKHQ�WKH�UXQ�OHQJWK�GHFRGLQJ�LV�LQLWLDWHG�E\�WKH�

5/&RXQW�FRPPDQG���

RLEMask 

1DPH� 7\SH� 2IIVHW� )RUPDW�
5/(0DVN� 2XWSXW� �[�&��� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 0DVN� ✔ ✔ �� 0DVN�'DWD�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�PDVN�WR�$1'�ZLWK�WKH�UXQ�OHQJWK�HQFRGHG�GDWD�DQG�DOORZV�ELWV�WR�EH�

GLVFRXQWHG�IURP�WKH�FRPSDULVRQ���,W�DOVR�VHWV�WKH�XQZDQWHG�ELWV�WR�]HUR�LQ�WKH�GDWD�YDOXH�UHWXUQHG�ZLWK�
WKH�UXQ�OHQJWK��

RouterMode 

1DPH� 7\SH� 2IIVHW� )RUPDW�
5RXWHU0RGH� 5RXWHU� �[����� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 6HTXHQFH� ✔ ✔ [� %LW��PD\�EH��� 7H[WXUH��'HSWK��RU�� 'HSWK��7H[WXUH�

�«��� 5HVHUYHG���� �� �� [� �

 
1RWHV�� 6ZLWFKHV�WKH�RUGHU�RI�VRPH�XQLWV�LQ�WKH�SLSHOLQH��
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RPx2 

1DPH� 7\SH� 2IIVHW� )RUPDW�
53[�� &RPPDQG� �[��(�� :LGH�7ULJJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�ZRUG� ✓  ✓  [� %RXQGLQJ�YHUWH[�;�FRRUGLQDWH�

������� <��ZRUG� ✓  ✓  [� %RXQGLQJ�YHUWH[�<�FRRUGLQDWH�

 
1RWHV�� +ROGV�WKH�IORDWLQJ�SRLQW�YDOXH�RI�WKH�\��]�DQG�Z�FRPSRQHQWV�RI�WKH�LQFRPLQJ�UDVWHU�SRVLWLRQ���7KH�[�

FRPSRQHQW�LV�VXSSOLHG�LQ�RQH�RI�WKH�53[���53[��RU�53[��UHJLVWHUV���7KH�QXPHULFDO�SRVWIL[�GHILQHV�
WKH�ZKLFK�RI�WKH�53\��53]�UHJLVWHUV�VKRXOG�EH�XVHG�RU�KDYH�WKHLU�GHIDXOW�YDOXHV�XVHG�LQVWHDG���53[��
JHQHUDWHV�WKH��[��\������������YHUWH[��53[��JHQHUDWHV�WKH��[��\��]�������YHUWH[�DQG�53[��JHQHUDWHV�WKH��]��
\��]��Z��YHUWH[���7KH�53["�UHJLVWHU�PXVW�EH�ORDGHG�DIWHU�53\�DQG�53]��

RPx3 

1DPH� 7\SH� 2IIVHW� )RUPDW�
53[�� &RPPDQG� �[��(�� :LGH�7ULJJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�� ✓  ✓  [� %RXQGLQJ�YHUWH[�;�FRRUGLQDWH�

������� <��� ✓  ✓  [� %RXQGLQJ�YHUWH[�<�FRRUGLQDWH�

������� =�� ✓  ✓  [� %RXQGLQJ�YHUWH[�=�FRRUGLQDWH�

 
1RWHV�� +ROGV�WKH�IORDWLQJ�SRLQW�YDOXH�RI�WKH�\��]�DQG�Z�FRPSRQHQWV�RI�WKH�LQFRPLQJ�UDVWHU�SRVLWLRQ���7KH�[�

FRPSRQHQW�LV�VXSSOLHG�LQ�RQH�RI�WKH�53[���53[��RU�53[��UHJLVWHUV���7KH�QXPHULFDO�SRVWIL[�GHILQHV�
WKH�ZKLFK�RI�WKH�53\��53]�UHJLVWHUV�VKRXOG�EH�XVHG�RU�KDYH�WKHLU�GHIDXOW�YDOXHV�XVHG�LQVWHDG���53[��
JHQHUDWHV�WKH��[��\������������YHUWH[��53[��JHQHUDWHV�WKH��[��\��]�������YHUWH[�DQG�53[��JHQHUDWHV�WKH��]��
\��]��Z��YHUWH[���7KH�53["�UHJLVWHU�PXVW�EH�ORDGHG�DIWHU�53\�DQG�53]��
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RPx4 

1DPH� 7\SH� 2IIVHW� )RUPDW�
53[�� &RPPDQG� �[��)�� :LGH�7ULJJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�� ✓  ✓  [� %RXQGLQJ�YHUWH[�;�FRRUGLQDWH�

������� <��� ✓  ✓  [� %RXQGLQJ�YHUWH[�<�FRRUGLQDWH�

������� =�� ✓  ✓  [� %RXQGLQJ�YHUWH[�=�FRRUGLQDWH�

�������� Z�� ✓  ✓  [� %RXQGLQJ�YHUWH[�:�FRRUGLQDWH�

 
1RWHV�� +ROGV�WKH�IORDWLQJ�SRLQW�YDOXH�RI�WKH�\��]�DQG�Z�FRPSRQHQWV�RI�WKH�LQFRPLQJ�UDVWHU�SRVLWLRQ���7KH�[�

FRPSRQHQW�LV�VXSSOLHG�LQ�RQH�RI�WKH�53[���53[��RU�53[��UHJLVWHUV���7KH�QXPHULFDO�SRVWIL[�GHILQHV�
WKH�ZKLFK�RI�WKH�53\��53]�UHJLVWHUV�VKRXOG�EH�XVHG�RU�KDYH�WKHLU�GHIDXOW�YDOXHV�XVHG�LQVWHDG���53[��
JHQHUDWHV�WKH��[��\������������YHUWH[��53[��JHQHUDWHV�WKH��[��\��]�������YHUWH[�DQG�53[��JHQHUDWHV�WKH��]��
\��]��Z��YHUWH[���7KH�53["�UHJLVWHU�PXVW�EH�ORDGHG�DIWHU�53\�DQG�53]��

RPy 

1DPH� 7\SH� 2IIVHW� )RUPDW�
53\� &RPPDQG� �[��'�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ <YDOXH� ✓  ✓  [� =�FRPSRQHQW�RI�EOHQGHG�YHUWH[�

 
1RWHV�� 7KH�<�FRPSRQHQW�RI�WKH�LQFRPLQJ�UDVWHU�SRVLWLRQ�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�53[��

�

RPz 

1DPH� 7\SH� 2IIVHW� )RUPDW�
53]� 0DWUL[� �[��'�� ,QWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ =YDOXH� ✓  ✓  [� =�FRPSRQHQW�RI�EOHQGHG�YHUWH[�

 
1RWHV�� 7KH�=�FRPSRQHQW�RI�WKH�LQFRPLQJ�UDVWHU�SRVLWLRQ�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�53[��

�
�
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RStart 

1DPH� 7\SH� 2IIVHW� )RUPDW�
56WDUW� &RORU�� �[����� )L[HG�SRLQW�QXPEHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✓  [� �

��«��� ,QWHJHU� ✓  ✓  [� �

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 8VHG�WR�VHW�WKH�LQLWLDO�5HG�YDOXH�IRU�D�YHUWH[�ZKHQ�LQ�*RXUDXG�VKDGLQJ�PRGH���7KH�YDOXH�LV����ELW��
V�

FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV�LQ������IRUPDW���

S1Start 

1DPH� 7\SH� 2IIVHW� )RUPDW�

6�6WDUW� 7H[WXUH� �[����� )L[HG�SRLQW�

� &RQWURO�UHJLVWHU� � �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�IUDFWLRQ�

Q«��� ,QWHJHU� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�LQWHJHU�

 
1RWHV�� ,QLWLDO�6��YDOXH�IRU�WH[WXUH�PDS���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV���7KH�ELQDU\�

SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ�EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6���7��DQG�4��YDOXHV��

�

SaveCurrent 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6DYH&XUUHQW� 3LSH�0DQDJHU� �[��&�� 7DJ�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG� �� �� [� �

 
1RWHV�� 7KLV�FRPPDQG�VDYHV�WKH�FXUUHQW�QRUPDO��WH[WXUH�DQG�FRORXU�YDOXHV�WR�EH�UHVWRUHG�IURP�WKH�LQWHUQDO�

VKDGRZ�UHJLVWHUV����
2SHQ*/�UHTXLUHV�WKDW�WKH�(YDOXDWRUV�OLJKW��VKDGH�DQG�WH[WXUH�SRO\JRQV�ZLWKRXW�WKH�FXUUHQW�QRUPDO��
WH[WXUH�DQG�FRORXU�YDOXHV�EHLQJ�FKDQJHG���7KLV�LV�DFKLHYHG�E\�VDYLQJ�WKHP�LQ�LQWHUQDO�UHJLVWHUV��GRLQJ�
WKH�HYDOXDWRU�RSHUDWLRQV�DQG�WKHQ�UHVWRULQJ�WKHP���7KH�FRPPDQGV�WR�VXSSRUW�WKLV�DUH�6DYH&XUUHQW�
DQG�5HVWRUH&XUUHQW�UHVSHFWLYHO\���7KLV�DOVR�LQFOXVHV�WKH���WH[WXUH�FRRUGLQDWHV��IDFH�QRUPDO��GLIIXVH��
VSHFXODU�DQG�IRJ�YDOXHV��

�
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SaveLineStippleCounters 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6DYH/LQH6WLSSOH&RXQWHUV� 6WLSSOH� �[��&�� 7DJ�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG� �� �� [� �

 
1RWHV�� &RSLHV�WKH�FXUUHQW�FRXQWHU�YDOXHV�LQWR�DQ�LQWHUQDO�UHJLVWHU�IRU�ODWHU�UHVWRUDWLRQ�XVLQJ�WKH�

8SGDWH/LQH6WLSSOH&RXQWHUV�FRPPDQG���8VHIXO�LQ�GUDZLQJ�VWLSSOHG�ZLGH�OLQHV��

ScanLineOwnership 

1DPH� 7\SH� 2IIVHW� )RUPDW�

6FDQ/LQH2ZQHUVKLS� 5DVWHUL]HU� �[��%�� %LWILHOG�

� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 2ZQHU�,'� ✔ ✔ ;� �

������ 6WULSH�,'� ✔ ✔ ;� �

������� 8QXVHG�� �� �� ;�� �

 
1RWHV�� 7KLV�UHJLVWHU�GHILQHV�ZKLFK�5��RZQV�ZKLFK�VFDQOLQHV���,W�KDV�WKH�IROORZLQJ�ILHOGV��

�ELWV��«�� �PDVN�WR�LVRODWH�WKH�ORZ�RUGHU�ELWV�RI�<�DV�WKHVH�LGHQWLI\�WKH�5;�ZKLFK�RZQV�WKLV�VWULSH��
�ELWV��«�� ��P\,G��7KH�VWULSH�WKLV�5;�RZQV���
1RWH�WKDW�WKH�FRQWHQWV�RI�WKLV�UHJLVWHU�ZLOO�EH�GLIIHUHQW�IRU�HDFK�5��LQ�WKH�V\VWHP��

SceneAmbientColorBlue 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6FHQH$PELHQW&RORU%OXH� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓ � ✓ � [� ���ELW�IORDW�

 
1RWHV�� $PELHQW�EOXH�VFHQH�FRORU�LQ�IORDWLQJ�SRLQW�IRUPDW�
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SceneAmbientColorGreen 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6FHQH$PELHQW&RORU*UHHQ� 0DWHULDO� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� $PELHQW�JUHHQ�VFHQH�FRORU�LQ�IORDWLQJ�SRLQW�IRUPDW�

SceneAmbientColorRed 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6FHQH$PELQHW&RORU5HG� 0DWHULDO�� �[$���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� &RORU� ✓  ✓  [� ���ELW�IORDW�

 
1RWHV�� $PELHQW�UHG�VFHQH�FRORU�LQ�IORDWLQJ�SRLQW�IRUPDW�

ScissorMaxXY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6FLVVRU0D[;<� 6FLVVRU� �[����� %LWILHOG��
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�FRRUGLQDWH� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�;�FRRUGLQDWH�

��«��� <�FRRUGLQDWH� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�<�FRRUGLQDWH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�PD[LPXP�;<�VFLVVRU�FRRUGLQDWH���L�H��WKH�UHFWDQJOH�FRUQHU�IDUWKHVW�IURP�WKH�

VFUHHQ�RULJLQ��
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ScissorMinXY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6FLVVRU0LQ;<� 6FLVVRU� �[����� %LWILHOG��
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�FRRUGLQDWH� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�;�FRRUGLQDWH�

��«��� <�FRRUGLQDWH� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�<�FRRUGLQDWH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�PLQLPXP�;<�VFLVVRU�FRRUGLQDWH���L�H��WKH�UHFWDQJOH�FRUQHU�FORVHVW�WR�WKH�VFUHHQ�

RULJLQ��

ScissorMode 
ScissorModeAnd 
ScissorModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�

6FLVVRU0RGH� 6FLVVRU� �[����� %LWILHOG�

6FLVVRU0RGH$QG� 6FLVVRU� �[$%%�� %LWILHOG�/RJLF�0DVN�

6FLVVRU0RGH2U� 6FLVVRU� �[$%%�� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� 8VHU6FLVVRU�
(QDEOH�

✔ ✔ [� HQDEOHV�WKH�XVHU�VFLVVRU�FOLSSLQJ�

�� 6FUHHQ6FLVVRU�
(QDEOH�

✔ ✔ [� HQDEOHV�WKH�VFUHHQ�VFLVVRU�FOLSSLQJ�

�«��� 8QXVHG��� �� � [� �

 
1RWHV�� &RQWUROV�HQDEOLQJ�RI�WKH�VFUHHQ�DQG�XVHU�VFLVVRU�WHVWV����7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�

ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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Scratch 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6FUDWFK� &RPPDQG� �[� %LWILHOG��
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD� ✓  ✓  [� 8VHU�GHILQHG�GDWD�

 
1RWHV�� �

ScreenSize 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6FUHHQ6L]H� 6FLVVRU� �[����� %LWILHOG��
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� :LGWK� ✓  ✓  [� �

��«��� +HLJKW� ✓  ✓  [� �

 
1RWHV�� 6FUHHQ�GLPHQVLRQV�IRU�VFUHHQ�VFLVVRU�FOLSSLQJ���7KH�VFUHHQ�ERXQGDULHV�DUH�������WR��ZLGWK����KHLJKW����

LQFOXVLYH��
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Security 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6HFXULW\� ,QSXW� �[����� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 6HFXUH� ✔ ✔ [� �� �QRUPDO�PRGH�
�� �VHFXUH�PRGH�

�«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 6HFXULW\�ILOWHUV�RXW�DQ\�FRPPDQGV�WKDW�PD\�FDXVH�WKH�SLSHOLQH�WR�ORFNXS�LI�XVHG�LQFRUUHFWO\��,I�WKH�

VHFXULW\�PRGH�LV�HQDEOHG��SRWHQWLDOO\�GDQJHURXV�UHJLVWHUV�FDQ�RQO\�EH�SURJUDPPHG�E\�D�GLUHFW�ZULWH��QRW�
WKURXJK�D�SDFNHW��7KLV�VWRSV�'0$�EXIIHUV�LQ�XVHU�DGGUHVV�VSDFH�WKDW�DUH�FRUUXSWHG�E\�DQRWKHU�
DSSOLFDWLRQ�FDXVLQJ�WKH�FKLS�WR�ORFNXS��
7KH�IROORZLQJ�FRPPDQGV�DUH�ILOWHUHG�RXW�RI�SDFNHWV�DQG�GLVFDUGHG�LI�WKH�VHFXULW\�ELW�LV�VHW��

• 6HFXULW\�
• &RQWH[W'XPS�
• &RQWH[W5HVWRUH�
• &RQWH[W'DWD�
• 70DVN�
• 'DWD6\QF�
• &RPPDQG6WDWXV>�����@�
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SelectRecord 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6HOHFW5HFRUG� *HRPHWU\� �[�)(�� %LWILHOG��
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD� ✓  ✓  [� 8VHU�GHILQHG�GDWD�

 
1RWHV�� +ROGV�WKH�UHVXOW�RI�WKH�6HOHFW�RSHUDWLRQ���,W�ZLOO�KROG�WKH�QDPH�VWDFN�GHSWK��PLQ�DQG�PD[�=�YDOXHV�DQG�

WKH�QDPH�VWDFN�FRQWHQWV�DW�YDULRXV�WLPHV��
,I�WKH�KLW�IODJ�LV�VHW�ZKHQ�D�QDPH�VWDFN�PDQLSXODWLRQ�LV�GRQH�D�KLW�UHFRUG�LV�ZULWWHQ�WR�WKH�UDVWHUL]HU�KRVW�
RXWSXW�),)2���7KH�KLW�IODJ�LV�WKHQ�UHVHW�DORQJ�ZLWK�WKH�PLQLPXP�DQG�PD[LPXP�=�UDQJH���7KH�KLW�
UHFRUG�FRQVLVWV�RI��LQ�RUGHU���

��� 7KH�FRXQW�RI�WKH�QDPHV�RQ�WKH�VWDFN����VRPH�HUURU�IODJV���
��� 7KH�PLQLPXP�=�YDOXH�DV�D�QRUPDOLVHG�IORDWLQJ�SRLQW�QXPEHU��
��� 7KH�PD[LPXP�=�YDOXH�DV�D�QRUPDOLVHG�IORDWLQJ�SRLQW�QXPEHU��
��� 7KH�QDPH�VWDFN�HQWULHV��ROGHVW�ILUVW��YDULDEOH�QXPEHU�>�«��@�RI�ZRUGV��
�
%LWV����DQG����LQ�WKH�)LOWHU0RGH�UHJLVWHU�PXVW�EH�6HW�WR�DOORZ�WKH�6HOHFW5HFRUG�WDJ�DQG�GDWD�YDOXHV�WR�
EH�ZULWWHQ�LQ�WR�WKH�),)2���7KH�QDPH�VWDFN�PDQLSXODWLRQV�FRPPDQGV�DUH�LJQRUHG�ZKHQ�QRW�LQ�6HOHFW�
PRGH���
�
7KH�KLW�UHFRUG�GDWD�UHTXLUHV�D�PLQLPXP�RI�PRGLILFDWLRQ�WR�EH�IXOO\�2SHQ*/�FRPSOLDQW���7KH�VRIWZDUH�
QHHGV�WR�SDUVH�WKH�KLW�UHFRUG�DQG�FRQYHUW�WKH�PLQLPXP�DQG�PD[LPXP�=�YDOXHV�IURP�WKH�IORDWLQJ�SRLQW�
IRUPDW��QRUPDOLVHG�WR�EH�LQ�WKH�UDQJH����«�����WR�WKH����ELW�LQWHJHU�IRUPDW�UHTXLUHG�E\�2SHQ*/��

�
The NameCount value has the following fields: 

%LW� 1DPH� 'HVFULSWLRQ�

�«�� &RXQW� 7KLV�ILHOG�KROGV�WKH�QXPEHU�RI�QDPHV�RQ�WKH�QDPH�VWDFN��
�«��� � 1RW�XVHG��
��� ,QYDOLG2SHUDWLRQ� $�/RDG1DPH�RSHUDWLRQ�ZDV�DWWHPSWHG�RQ�DQ�HPSW\�QDPH�VWDFN�ZKHQ�WKLV�KLW�

UHFRUG�ZDV�EHLQJ�FROOHFWHG���7KLV�LV�FOHDUHG�IRU�VXEVHTXHQW�KLW�UHFRUGV��XQOHVV�
WKH\�PDQLIHVW�WKLV�HUURU��KRZHYHU�WKH�VWDFN�PD\�QR�ORQJHU�EH�WRWDOO\�YDOLG��

��� 6WDFN8QGHUIORZ� 7KH�QDPH�VWDFN�ZDV�SRSSHG�ZKLOH�HPSW\�ZKHQ�WKLV�KLW�UHFRUG�ZDV�EHLQJ�
FROOHFWHG���7KLV�LV�FOHDUHG�IRU�VXEVHTXHQW�KLW�UHFRUGV��XQOHVV�WKH\�PDQLIHVW�
WKLV�HUURU��KRZHYHU�WKH�VWDFN�PD\�QR�ORQJHU�EH�WRWDOO\�YDOLG��

��� 6WDFN2YHUIORZ� 7KH�QDPH�VWDFN�ZDV�SXVKHG�ZKLOH�IXOO�ZKHQ�WKLV�KLW�UHFRUG�ZDV�EHLQJ�
FROOHFWHG���7KLV�LV�FOHDUHG�IRU�VXEVHTXHQW�KLW�UHFRUGV��XQOHVV�WKH\�PDQLIHVW�
WKLV�HUURU��KRZHYHU�WKH�VWDFN�PD\�QR�ORQJHU�EH�WRWDOO\�YDOLG��

�
During SelectMode operation the lighting is still calculated even though it is never used so a 
useful optimisation is to disable lighting.  Similarly for texture and fog modes.  Also it is 
advisable to disable short line and small triangle threshold testing and always do a full clip 
to avoid selecting primitives which would have been clipped out. 
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SelectResult 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6HOHFW5HVXOW� *HRPHWU\� �[����� 7DJ�
� &RPPDQG�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� ✔ ✔ [� �

 
1RWHV�� 7KLV�FRPPDQG�ZULWHV�WKH�FXUUHQW�KLW�UHFRUG�LQWR�WKH�PHVVDJH�VWUHDP�LI�D�KLW�KDV�RFFXUHG���7KH�+LW�IODJ�

LV�WKHQ�UHVHW���6HH�6HOHFW5HFRUG�IRU�WKH�VWUXFWXUH�RI�WKH�+LW�UHFRUG��

SetDeltaPort 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6HW'HOWD3RUW� 'HOWD� �[��)�� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 3RUW�1XPEHU� ✔ ✔ [� 3RUW�QXPEHU�

��� 3DVVHG�WKURXJK��� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�VHWV�ZKLFK�'HOWD�SRUW�VKRXOG�EH�PDGH�WKH�FXUUHQW�SRUW�WR�UHFHLYH�VXEVHTXHQW�PHVVDJHV���,W�

LV�QRW�QRUPDOO\�XVHG�DV�DQ�LQSXW�DQG�LV�SURYLGHG�RQO\�WR�PDNH�WHVWLQJ�HDVLHU��

SetLightPipe 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6HW/LJKW3LSH� /LJKW0X[�8QLW� �[��)�� ,QWHJHU�
� &RPPDQG�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 3RUW�QXPEHU�� ✕  ✔ [� 3RUW�

 
1RWHV�� 7KLV�FRPPDQG�VHWV�ZKLFK�/LJKW�SRUW�VKRXOG�EH�PDGH�WKH�FXUUHQW�SRUW�DQG�UHFHLYH�VXEVHTXHQW�GDWD��
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SetLogicalTexturePage 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6HW/RJLFDO7H[WXUH3DJH� 7H[WXUH� �[%���� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 3DJH1XPEHU� ✔ ✔ [� /RJLFDO�SDJH�QXPEHU�

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�VHWV�WKH�ORJLFDO�SDJH�QXPEHU�WR�EH�XVHG�LQ�VXEVHTXHQW�8SGDWH/RJLFDO7H[WXUH,QIR�FRPPDQGV���

7KH�ORJLFDO�SDJH�LV�KHOG�LQ�ELWV��«����

SetPipe 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6HW3LSH� 3LSH�0DQDJHU� �[&���� ,QWHJHU�
� &RPPDQG�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 3RUW�QXPEHU�� ✕  ✔ [� 3RUW�

 
1RWHV�� :ULWLQJ�WKH�6HW3LSH�FRPPDQG�WR�WKH�FXUUHQW�SLSH�ZLWK�WKH�QHZ�SLSH�QXPEHU�LQ�WKH�GDWD�ILHOG�GLUHFWV�

WKH�3LSH�0X[�8QLW�WR�VWRS�WDNLQJ�PHVVDJHV�IURP�WKH�FXUUHQW�SLSH�DQG�FKDQJH�WR�WKH�QHZ�SLSH���7KH�
QHZ�SLSH�WKHQ�EHFRPHV�WKH�FXUUHQW�SLSH���2QFH�WKH�QHZ�SLSH�KDV�EHHQ�HVWDEOLVKHG�DV�WKH�FXUUHQW�SLSH�
WKH�YHUWH[�VWRUHV�DQG�FXUUHQW�YDOXHV�DUH�UH�LQVWDWHG�XVLQJ�WKH�5HVWRUH&XUUHQW�FRPPDQG����
6HW3LSH�LV�XVHG�IRU�WHVWLQJ�DQG�VKRXOG�QRW�EH�QHHGHG�WR�VXSSRUW�WKH�DOORFDWLRQ�RI�WDVNV�WR�SLSHV�GXULQJ�
QRUPDO�RSHUDWLRQ��

SStart 
1DPH� 7\SH� 2IIVHW� )RUPDW�
66WDUW� 7H[WXUH� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� ,QLWLDO�6�YDOXH�IRU�WH[WXUH�PDS���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV���7KH�ELQDU\�

SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ�EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6��7�DQG�4�YDOXHV��

�
�
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StartBoundingVolume 
1DPH� 7\SH� 2IIVHW� )RUPDW�
6WDUW%RXQGLQJ9ROXPH� 0DWUL[� �[&���� 7DJ�
� &RPPDQG�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� UHVHUYHG� ✕  ✓  [� �

 
1RWHV�� 7KLV�FRPPDQG�SUHSDUHV�IRU�D�ERXQGLQJ�YROXPH�WHVW�E\�UHVHWWLQJ�WKH�RXWFRGHV�DQG�LQLWLDOLVLQJ�DQ\�

PDWULFHV��7KH�ERXQGLQJ�YROXPH��QRUPDOO\�D�FRQYH[�KXOO��LV�GHILQHG�D�YHUWH[�DW�D�WLPH�XVLQJ�WKH�
%RXQGLQJ9HUWH[;��%RXQGLQJ9HUWH[<�DQG�%RXQGLQJ9HUWH[=�PHVVDJHV����
7KH�%RXQGLQJ9HUWH[=�UHJLVWHU�PXVW�EH�HQWHUHG�ODVW�DV�LW�WULJJHUV�WKH�ERXQGLQJ�YHUWH[�WR�EH�DGGHG�WR�
WKH�YROXPH�XQGHU�WHVW��
7KH�ERXQGLQJ�YROXPH�LV�WHUPLQDWHG�XVLQJ�WKH�(QG%RXQGLQJ9ROXPH�FRPPDQG�ZKLFK�GLUHFWV�WKH�
FRPPDQG�XQLW�WR�SURPSW�IRU�WKH�UHVXOW���7KH�ERXQGLQJ�YROXPH�WHVW�LV�HQDEOHG�E\�WKH�
%RXQGLQJ9ROXPH(QDEOH�ELW�LQ�WKH�0DWUL[0RGH�PHVVDJH���,I�WKH�WHVW�LV�GLVDEOHG�WKHQ�LW�DOZD\V�UHWXUQV�WKH�
ERXQGLQJ�ER[�DV�EHLQJ�¶LQ�YLHZ·��

�

StartXDom 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6WDUW�;�'RPLQDQW� 5DVWHUL]HU� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✕  [� �

��«��� ,QWHJHU� ✓  ✕  [� �

 
1RWHV�� 7KH�VWDUW�;�FRRUGLQDWH�IRU�WKH�GRPLQDQW�HGJH���LQLWLDO�;�YDOXH�IRU�WKH�GRPLQDQW�HGJH�LQ�WUDSH]RLG�

ILOOLQJ��RU�LQLWLDO�;�YDOXH�LQ�OLQH�GUDZLQJ���7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW�������IL[HG�SRLQW�IRUPDW���

StartXSub 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6WDUW�;�6XERUGLQDWH� 5DVWHUL]HU� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✕  [� �

��«��� ,QWHJHU� ✓  ✕  [� �

 
1RWHV�� 7KH�VWDUW�;�FRRUGLQDWH�IRU�WKH�VXERUGLQDWH�HGJH���LQLWLDO�;�YDOXH�IRU�WKH�VXERUGLQDWH�HGJH�LQ�WUDSH]RLG�

ILOOLQJ���7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW�������IL[HG�SRLQW�IRUPDW��
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StartY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6WDUW�<� 5DVWHUL]HU� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )UDFWLRQ� ✓  ✕  [� �

��«��� ,QWHJHU� ✓  ✕  [� �

 
1RWHV�� 7KH�VWDUW�<�FRRUGLQDWH���LQLWLDO�VFDQOLQH��RU�VXE�VFDQOLQH��LQ�WUDSH]RLG�ILOOLQJ��RU�LQLWLDO�<�SRVLWLRQ�IRU�OLQH�

GUDZLQJ���7KH�YDOXH�LV�LQ��
V�FRPSOHPHQW�������IL[HG�SRLQW�IRUPDW��

StatisticMode 
StatisticModeAnd 
StatisticModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6WDWLVWLF0RGH� 2XWSXW� �[�&��� %LWILHOG�
6WDWLVWLF0RGH$QG� 2XWSXW� �[$'��� %LWILHOG�/RJLF�0DVN�
6WDWLVWLF0RGH2U� 2XWSXW� �[$'��� %LWILHOG�/RJLF�0DVN�
� &RPPDQG� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�DOORZV�WKH�FROOHFWLRQ�RI�VWDWLVWLFV�
LQIRUPDWLRQ��

�� 6WDWV7\SH� ✔ ✔ [� 6HOHFWV�WKH�W\SH�RI�VWDWLFVWLFV�WR�JDWKHU���7KH�RSWLRQV�
DUH��
� �� �3LFNLQJ�
� �� �([WHQW�

�� $FWLYH6WHSV� ✔ ✔ [� :KHQ�VHW�LQFOXGHV�DFWLYH�IUDJPHQWV�LQ�WKH�VWDWLVWLFV�
JDWKHULQJ��RWKHUZLVH�WKH\�DUH�H[FOXGHG��

�� 3DVVLYH6WHSV� ✔ ✔ [� :KHQ�VHW�LQFOXGHV�FXOOHG�IUDJPHQWV�LQ�WKH�VWDWLVWLFV�
JDWKHULQJ��RWKHUZLVH�WKH\�DUH�H[FOXGHG��

�� &RPSDUH�
)XQFWLRQ�

✔ ✔ [� 6HOHFWV�WKH�W\SH�RI�FRPSDUH�IXQFWLRQ�WR�XVH���7KH�
RSWLRQV�DUH��
� �� �,QVLGH�UHJLRQ�
� �� �2XWVLGH�UHJLRQ�

�� 6SDQV� ✔ ✔ [� :KHQ�VHW�LQFOXGHV�VSDQV�LQ�WKH�VWDWLVWLFV�JDWKHULQJ��
RWKHUZLVH�WKH\�DUH�H[FOXGHG��

������ 8QXVHG�� �� �� [� �

 
1RWHV�� 6WDWLVWLF�&ROOHFWLRQ���KHUH�WKH�DFWLYH�IUDJPHQWV�DQG�VSDQV�DUH�XVHG�WR��D��UHFRUG�WKH�H[WHQW�RI�WKH�

UHFWDQJXODU�UHJLRQ�ZKHUH�UDVWHUL]DWLRQ�KDV�EHHQ�RFFXUULQJ��RU��E��LI�UDVWHUL]DWLRQ�KDV�RFFXUUHG�LQVLGH�D�
VSHFLILF�UHFWDQJXODU�UHJLRQ���7KHVH�IDFLOLWLHV�DUH�XVHIXO�IRU�SLFNLQJ�DQG�GHEXJ�DFWLYLWLHV��
�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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6WDWLVWLF�FROOHFWLQJ�KDV�WZR�PRGHV�RI�RSHUDWLRQ��
3LFNLQJ� ,Q�WKLV�PRGH�WKH�DFWLYH�DQG�RU�FXOOHG�IUDJPHQWV��DQG�VSDQV�KDYH�WKH�DVVRFLDWHG�;<�

FRRUGLQDWH�FRPSDUHG�DJDLQVW�WKH�FRRUGLQDWHV�VSHFLILHG�LQ�WKH�0LQ5HJLRQ�DQG�0D[5HJLRQ�
UHJLVWHUV���,I�WKH�UHVXOW�LV�WUXH�WKHQ�WKH�3LFN5HVXOW�IODJ�LV�VHW�RWKHUZLVH�LW�KROGV�LW�SUHYLRXV�
VWDWH���7KH�FRPSDUH�IXQFWLRQ�FDQ�EH�HLWKHU�,QVLGH�RU�2XWVLGH���%HIRUH�SLFNLQJ�FDQ�VWDUW�WKH�
5HVHW3LFN5HVXOW�PXVW�EH�VHQW�WR�FOHDU�WKH�3LFN5HVXOW�IODJ��

([WHQW� ,Q�WKLV�PRGH�WKH�DFWLYH�DQG�RU�FXOOHG�IUDJPHQWV�DQG�VSDQV�KDYH�WKH�DVVRFLDWHG�;<�
FRRUGLQDWHV�FRPSDUHG�WR�WKH�0LQ5HJLRQ�DQG�0D[5HJLRQ�UHJLVWHUV�DQG�LI�IRXQG�WR�EH�RXWVLGH�
WKH�GHILQHG�UHFWDQJXODU�UHJLRQ�WKH�DSSURSULDWH�UHJLVWHU�LV�XSGDWHG�ZLWK�WKH�QHZ�FRRUGLQDWH�V��
WR�H[WHQG�WKH�UHJLRQ���7KH�,QVLGH�2XWVLGH�ELW�KDV�QR�HIIHFW�LQ�WKLV�PRGH��

7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

Stencil 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6WHQFLO� 6WHQFLO� �[����� %LWILHOG�
� &RPPDQG�FRQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 6WHQFLO�YDOXH� ✔ ✔ [� ��ELW�VWHQFLO�YDOXH�

�«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�.Íi�V���UHJLVWHU�KROGV�DQ�H[WHUQDOO\�VRXUFHG�VWHQFLO�YDOXH��,W�LV�D����ELW�UHJLVWHU�RI�ZKLFK�RQO\�WKH�

OHDVW�VLJQLILFDQW���ELWV�DUH�XVHG��7KH�XQXVHG�PRVW�VLJQLILFDQW�ELWV�VKRXOG�EH�VHW�WR�]HUR���6HW�WKH�UHJLVWHU�
WR�WKH���ELW�VWHQFLO�YDOXH�WR�EH�XVHG�LQ�FOHDULQJ�GRZQ�WKH�VWHQFLO�EXIIHU��RU�LQ�GUDZLQJ�D�SULPLWLYH�ZKHUH�
WKH�KRVW�VXSSOLHV�WKH�VWHQFLO�YDOXH����
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StencilData 
StencilDataAnd 
StencilDataOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�

6WHQFLO'DWD� 6WHQFLO� �[����� %LWILHOG�

6WHQFLO'DWD$QG� 6WHQFLO� �[%�(�� %LWILHOG�/RJLF�0DVN�

6WHQFLO'DWD2U� 6WHQFLO� �[%�(�� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 6WHQFLO�YDOXH� ✔ ✔ [� ��ELW�VWHQFLO�WHVW�YDOXH�

�«��� &RPSDUH�PDVN�� ✔ ✔ [� 'HWHUPLQHV�ZKLFK�ELWV�DUH�VLJQLILFDQW�LQ�WKH�WHVW�

��«��� :ULWHPDVN�� ✔ ✔ [� 'HWHUPLQHV�ZKLFK�ELWV�LQ�ORFDOEXIIHU�DUH�XSGDWHG�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�UHJLVWHU�KROGV�GDWD�XVHG�LQ�WKH�6WHQFLO�WHVW��

• 6WHQFLO�YDOXH�LV�WKH�UHIHUHQFH�YDOXH�IRU�WKH�VWHQFLO�WHVW��

• &RPSDUH�PDVN�LV�XVHG�WR�GHWHUPLQH�ZKLFK�ELWV�DUH�VLJQLILFDQW�LQ�WKH�VWHQFLO�WHVW�FRPSDULVRQ��

• 7KH�VWHQFLO�ZULWHPDVN�LV�XVHG�WR�FRQWURO�ZKLFK�VWHQFLO�SODQHV�DUH�XSGDWHG�DV�D�UHVXOW�RI�WKH�WHVW����
�
7KH�VWHQFLO�XQLW�PXVW�EH�HQDEOHG�WR�XSGDWH�WKH�VWHQFLO�EXIIHU��,I�LW�LV�GLVDEOHG�WKHQ�WKH�VWHQFLO�EXIIHU�ZLOO�

RQO\�EH�XSGDWHG�LI�)RUFH/%8SGDWH�LV�VHW°ÊÊ7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�
QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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StencilMode 
StencilModeAnd 
StencilModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�

6WHQFLO0RGH� 6WHQFLO� �[����� %LWILHOG�

6WHQFLO0RGH$QG� 6WHQFLO� �[$&��� %LWILHOG�/RJLF�0DVN�

6WHQFLO0RGH2U� 6WHQFLO� �[$&��� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� 8QLW�HQDEOH� ✔ ✔ [� �� �'LVDEOH�
�� �(QDEOH�

�«�� 8SGDWH�PHWKRG� ✔ ✔ [� LI�'HSWK�WHVW�SDVVHV�DQG�6WHQFLO�WHVW�SDVVHV��VHH�WDEOH�
���

�«�� 8SGDWH�PHWKRG� ✔ ✔ [� LI�'HSWK�WHVW�IDLOV�DQG�6WHQFLO�WHVW�SDVVHV��VHH�WDEOH����

�«�� 8SGDWH�PHWKRG� ✔ ✔ [� LI�6WHQFLO�WHVW�IDLOV��VHH�WDEOH����

��«��� 0RGH����� ✔ ✔ [� 8QVLJQHG�FRPSDULVRQ�IXQFWLRQ��VHH�WDEOH����

��«��� 6WHQFLO�VRXUFH� ✔ ✔ [� �� �7HVW�/RJLF�
�� �6WHQFLO�5HJLVWHU�
�� �/%'DWD�
�� �/%6RXUFH'DWD�

��«��� 6WHQFLO�ZLGWKV� ✔ ✔ [� �� ���ELWV�
�� ���ELWV�
�� ���ELW�

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� &RQWUROV�WKH�VWHQFLO�WHVW��ZKLFK�FRQGLWLRQDOO\�UHMHFWV�IUDJPHQWV�EDVHG�RQ�WKH�RXWFRPH�RI�D�FRPSDULVRQ�

EHWZHHQ�WKH�YDOXH�LQ�WKH�VWHQFLO�EXIIHU�DQG�D�UHIHUHQFH�YDOXH�LQ�WKH�6WHQFLO'DWD�UHJLVWHU��,I�WKH�WHVW�LV�
/(66�DQG�WKH�UHVXOW�LV�WUXH�WKHQ�WKH�IUDJPHQW�YDOXH�LV�OHVV�WKDQ�WKH�VRXUFH�YDOXH����
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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Ê
Table 1 – Update Method if Stencil Test fails 

�
0RGH� 0HWKRG� 5HVXOW�

�� .HHS� 6RXUFH�VWHQFLO�

�� =HUR� ��

�� 5HSODFH� 5HIHUHQFH�VWHQFLO�

�� ,QFUHPHQW� &ODPS��6RXUFH�VWHQFLO������WR��VWHQFLO�ZLGWK�����

�� 'HFUHPHQW� &ODPS��6RXUFH�VWHQFLO�����WR���

�� ,QYHUW� �

Ê

Table 2 - Unsigned Comparison Function 
�

0RGH� &RPSDULVRQ�)XQFWLRQ�

�� 1(9(5�

�� /(66�

�� (48$/�

�� /(66�25�(48$/�

�� *5($7(5�

�� 127�(48$/�

�� *5($7(5�25�(48$/�

�� $/:$<6�

�

StripeFilterMode 
StripeFilterModeAnd 
StripeFilterModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�

6WULSH)LOWHU0RGH� 6WHQFLO� �[����� %LWILHOG�

6WULSH)LOWHU0RGH$QG� 6WHQFLO� �[$&��� %LWILHOG�/RJLF�0DVN�

6WULSH)LOWHU0RGH2U� 6WHQFLO� �[$&��� %LWILHOG�/RJLF�0DVN�

� &RPPDQG�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� )LOWHU3RLQWV� ✔ ✔ [� 7KLV�ELW�LV�VHW�ZKHQHYHU�DOLDVHG�SRLQWV�DUH�WR�EH�
LQFOXGHG�LQ�VWULSH�ILOWHULQJ��WKH�SRLQWV�PD\�RULJLQDWH�
IURP�D�WULDQJOH�ZKHQ�WKH�SRO\PRGH�LV�VHW�WR�SRLQWV����
7KH�3RLQW([WHQG�PHVVDJH�KROGV�WKH�¶ZLGWK·�RI�WKH�
SRLQW��VHH�ODWHU���

�� )LOWHU$$3RLQWV� ✔ ✔ [� 7KLV�ELW�LV�VHW�ZKHQHYHU�DQWLDOLDVHG�SRLQWV�DUH�WR�EH�
LQFOXGHG�LQ�VWULSH�ILOWHULQJ��WKH�SRLQWV�PD\�RULJLQDWH�
IURP�D�WULDQJOH�ZKHQ�WKH�SRO\PRGH�LV�VHW�WR�SRLQWV����
7KH�$$3RLQW([WHQG�PHVVDJH�KROGV�WKH�¶ZLGWK·�RI�WKH�
SRLQW��VHH�ODWHU���

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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�� $$3RLQW(QDEOH� ✔ ✔ [� 7KLV�ELW�LV�VHW�ZKHQ�SRLQWV�DUH�WR�EH�GUDZQ�DQWLDOLDVHG���
,W�ZRXOG�QRUPDOO\�WUDFN�WKH�$QWLDOLDV(QDEOH�ELW�LQ�WKH�
3RLQW0RGH�PHVVDJH���7KLV�LV�IXUWKHU�TXDOLILHG�E\�WKH�
$QWLDOLDV(QDEOH�ELW�LQ�WKH�%HJLQ�PHVVDJH��

�� $$3RLQW�
4XDOLW\�

✔ ✔ [� 7KLV�ELW�GHWHUPLQHV�WKH�DQWLDOLDVLQJ�TXDOLW\�WR�DSSO\�WR�
DQWLDOLDVHG�SRLQWV���7KH�WZR�RSWLRQV�DUH��
� �� ��[��
� �� ��[��
7KLV�ZRXOG�QRUPDOO\�WUDFN�WKH�$QWLDOLDVLQJ4XDOLW\�ILHOG�
LQ�WKH�3RLQW0RGH�PHVVDJH��

�� )LOWHU/LQHV� ✔ ✔ [� 7KLV�ELW�LV�VHW�ZKHQHYHU�DOLDVHG�OLQHV�DUH�WR�EH�LQFOXGHG�
LQ�VWULSH�ILOWHULQJ��WKH�OLQHV�PD\�RULJLQDWH�IURP�D�
WULDQJOH�ZKHQ�WKH�SRO\PRGH�LV�VHW�WR�OLQHV����7KH�
/LQH([WHQG�PHVVDJH�KROGV�WKH�¶ZLGWK·�RI�WKH�OLQH��VHH�
ODWHU���

�� )LOWHU$$/LQHV� ✔ ✔ [� 7KLV�ELW�LV�VHW�ZKHQHYHU�DQWLDOLDVHG�OLQHV�DUH�WR�EH�
LQFOXGHG�LQ�VWULSH�ILOWHULQJ��WKH�OLQHV�PD\�RULJLQDWH�
IURP�D�WULDQJOH�ZKHQ�WKH�SRO\PRGH�LV�VHW�WR�OLQHV����
7KH�$$/LQH([WHQG�PHVVDJH�KROGV�WKH�¶ZLGWK·�RI�WKH�
OLQH��VHH�ODWHU���

�� $$/LQH(QDEOH� ✔ ✔ [� 7KLV�ELW�LV�VHW�ZKHQ�OLQHV�DUH�WR�EH�GUDZQ�DQWLDOLDVHG���
,W�ZRXOG�QRUPDOO\�WUDFN�WKH�$QWLDOLDV(QDEOH�ELW�LQ�WKH�
/LQH0RGH�PHVVDJH���7KLV�LV�IXUWKHU�TXDOLILHG�E\�WKH�
$QWLDOLDV(QDEOH�ELW�LQ�WKH�%HJLQ�PHVVDJH��

�� $$/LQH4XDOLW\� ✔ ✔ [� 7KLV�ELW�GHWHUPLQHV�WKH�DQWLDOLDVLQJ�TXDOLW\�WR�DSSO\�WR�
DQWLDOLDVHG�OLQHV���7KH�WZR�RSWLRQV�DUH��
� �� ��[��
� �� ��[��
7KLV�ZRXOG�QRUPDOO\�WUDFN�WKH�$QWLDOLDVLQJ4XDOLW\�ILHOG�
LQ�WKH�/LQH0RGH�PHVVDJH��

�� )LOWHU7ULDQJOHV� ✔ ✔ [� 7KLV�ELW�LV�VHW�ZKHQHYHU�DOLDVHG�WULDQJOHV�DUH�WR�EH�
LQFOXGHG�LQ�VWULSH�ILOWHULQJ���7KH�7ULDQJOH([WHQG�
PHVVDJH�KROGV�DQ\�WROHUDQFH�WR�DSSO\�WR�WKH�WHVW��VHH�
ODWHU���

�� )LOWHU$$�
7ULDQJOHV�

✔ ✔ [� 7KLV�ELW�LV�VHW�ZKHQHYHU�DQWLDOLDVHG�WULDQJOHV�DUH�WR�EH�
LQFOXGHG�LQ�VWULSH�ILOWHULQJ���7KH�$$7ULDQJOH([WHQG�
PHVVDJH�KROGV�DQ\�WROHUDQFH�WR�DSSO\�WR�WKH�WHVW��VHH�
ODWHU���

��� (QDEOH� ✔ ✔ [� 7KLV�ELW�LV�VHW�ZKHQ�WULDQJOHV�DUH�WR�EH�GUDZQ�
DQWLDOLDVHG���,W�ZRXOG�QRUPDOO\�WUDFN�WKH�
$QWLDOLDV(QDEOH�ELW�LQ�WKH�7ULDQJOH0RGH�PHVVDJH���
7KLV�LV�IXUWKHU�TXDOLILHG�E\�WKH�$QWLDOLDV(QDEOH�ELW�LQ�
WKH�%HJLQ�PHVVDJH��

��� $$7ULDQJOH�
4XDOLW\�

✔ ✔ [� 7KLV�ELW�GHWHUPLQHV�WKH�DQWLDOLDVLQJ�TXDOLW\�WR�DSSO\�WR�
DQWLDOLDVHG�WULDQJOHV���7KH�WZR�RSWLRQV�DUH��
� �� ��[��
� �� ��[��
7KLV�ZRXOG�QRUPDOO\�WUDFN�WKH�$QWLDOLDVLQJ4XDOLW\�ILHOG�
LQ�WKH�7ULDQJOH0RGH�PHVVDJH��
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��� 5HMHFW=HUR�
+HLJKW7ULDQJOHV�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��DOORZV�WULDQJOHV�ZLWK�D�]HUR�KHLJKW�
WR�EH�UHMHFWHG���7KLV�LV�D�GHVLUDEOH�RSHUDWLRQ��KRZHYHU�
LW�FDQ�EH�GLVDEOHG�MXVW�LQ�FDVH�DQ\�QXPHULFDO�
GLIIHUHQFHV�RFFXU�LQ�WKH�FDOFXODWLRQ��YV��ZKDW�WKH�'HOWD�
8QLW�ZRXOG�GHWHUPLQH��ZKLFK�JLYH�D�IDOVH�SRVLWLYH�
UHVXOW��

��� %LDV�
&RRUGLQDWHV�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��ZLOO�UHPRYH�DQ\�FRRUGLQDWH�ELDVLQJ�
LQ�<�EHIRUH�WKH�VWULSH�RZQHUVKLS�WHVW�LV�GRQH���7KLV�
ZLOO�RQO\�EH�VHW�LI�WKH�YLHZSRUW�ELDVLQJ�LQFOXGHV�WKH�
ELDV�DQG�WKH�'HOWD�8QLW�LV�HQDEOHG�WR�UHPRYH�WKH�ELDV���
7KH�ELDV�LV�KHOG�DV�D�IORDWLQJ�SRLQW�QXPEHU�LQ�WKH�
6WULSH<%LDV�PHVVDJH��

��«��� 6WULSH+HLJKW� �� �� [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�VFDQOLQHV�LQ�D�VWULSH���
7KH�RSWLRQV�DUH��
� �� ��� �� ��� � � ��
 ����
� �� ��� �� ���� � � ��
 �����
� �� ��� � �� ����

��«��� 1XPEHU5DVWHUL
VHUV�

✔ ✔ [� 7KLV�ILHOG�VSHFLILHV�WKH�QXPEHU�RI�UDVWHULVHUV���7KH�
RSWLRQV�DUH��
� �� ���
� �� ���
� �� ���
� �� ���

������� 5HVHUYHG� �� �� [� �

 
1RWHV�� &RQWUROV�WKH�VWHQFLO�WHVW��ZKLFK�FRQGLWLRQDOO\�UHMHFWV�IUDJPHQWV�EDVHG�RQ�WKH�RXWFRPH�RI�D�FRPSDULVRQ�

EHWZHHQ�WKH�YDOXH�LQ�WKH�VWHQFLO�EXIIHU�DQG�D�UHIHUHQFH�YDOXH�LQ�WKH�6WHQFLO'DWD�UHJLVWHU��,I�WKH�WHVW�LV�
/(66�DQG�WKH�UHVXOW�LV�WUXH�WKHQ�WKH�IUDJPHQW�YDOXH�LV�OHVV�WKDQ�WKH�VRXUFH�YDOXH����
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

StripeFilterYOffset 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6WULSH)LOWHU<2IIVHW� &XOO�8QLW� �[&���� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� <�RIIVHW� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�YDOXH�

������� 5HVHUYHG� ✕  ✓  [� �

 
1RWHV�� 7KLV�PHVVDJH�KROG�WKH�\�RIIVHW�YDOXH�����ELW��·V�FRPSOHPHQW��XVHG�WR�SRVLWLRQ�WKH�ZLQGRZ�RQ�WKH�

VFUHHQ��DOO�WKH�VWULSH�FDOFXODWLRQV�DUH�GRQH�UHODWLYH�WR�WKH�RULJLQ�RI�WKH�VFUHHQ�DQG�QRW�UHODWLYH�WR�WKH�
RULJLQ�RI�WKH�ZLQGRZ����,W�VKRXOG�WUDFN�WKH�6WULSH2IIVHW<�YDOXH�ORDGHG�LQWR�WKH�UDVWHULVHU��
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StripeOffsetY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6WULSH2IIVHW<� � �[��&�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )L[HG�SRLQW� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�YDOXH�

��«��� 5HVHUYHG�� �� �� [� 5HVHUYHG�IRU�IXWXUH�XVH��PDVN�WR���

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH����ELW��
V�FRPSOHPHQW�<�YDOXH�DGGHG�WR�WKH�UDVWHU�<�YDOXH�WR�GHWHUPLQH�VFDQOLQH�

RZQHUVKLS��

StripeOwnership 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6WULSH2ZQHUVKLS� � �[��&�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� )L[HG�SRLQW� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�YDOXH�

��«��� 5HVHUYHG�� �� �� [� 5HVHUYHG�IRU�IXWXUH�XVH��PDVN�WR���

 
1RWHV�� 7KLV�PHVVDJH�KROGV�LQIRUPDWLRQ�ZKLFK�LGHQWLILHG�ZKLFK�VWULSHV�WKLV�*DPPD�RZQV���7KH�ILHOGV�DUH��

� ELW��� �6WULSH�(QDEOH�
� ELW��«�� �6WULSH��
� ELW��� �6WULSH�(QDEOH�
� ELW��«�� �6WULSH��
,I�WKH�HQDEOH�ELW�LV���WKHQ�WKLV�VWULSH�LV�QRW�SUHVHQW��PD\EH�EHFDXVH�QR�UDVWHULVHU�LV�FRQQHFWHG�WR�WKLV�
SRUW����:KHQ�DQ�HQDEOH�ELW�LV�VHW�WKH�FRUUHVSRQGLQJ�VWULSH�ILHOG�LV�VH�W�WR��«��WR�LQGLFDWH�ZKLFK�VWULSH�
QXPEHU�WKH�UDVWHULVHU�RZQV��

StripeYBias 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6WULSH<%LDV� � �[��&�� )ORDW��
� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� <�ELDV� ✓  ✓  [� �

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KLV�PHVVDJH�KROGV�WKH�<�ELDV�YDOXH�DSSOLHG�GXULQJ�JHRPHWU\�SURFHVVLQJ�WR�LPSURYH�IORDWLQJ�SRLQW�

DFFXUDF\���7KLV�YDOXH�VKRXOG�WUDFN�WKH�<%LDV�YDOXH�ORDGHG�LQWR�WKH�'HOWD�8QLW���,W�LV�D�IORDWLQJ�SRLQW�
QXPEHU��
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SuspendUntilFrameBlank 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6XVSHQG8QWLO)UDPH%ODQN� )UDPHEXIIHU� �[�&��� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 6FUHHQ%DVH� ✔ ✔ [� %DVH�DGGUHVV�RI�VFUHHQ�LQ�����ELW�XQLWV�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�6XVSHQG8QWLO)UDPH%ODQN�FRPPDQG�IOXVKHV�WKH�ZULWH�FRPELQH�EXIIHUV�DQG�WKHQ�LV�IRUZDUGHG�RQWR�

WKH�0HPRU\�&RQWUROOHU�ZKHUH�LW�SUHYHQWV�DQ\�IXUWKHU�PHPRU\�ZULWHV��QRUPDO�RU�VSDQ�ZULWHV��IURP�WKLV�
SRUW�XQWLO�DIWHU�WKH�QH[W�WKH�9HUWLFDO�)UDPH�%ODQN�KDV�KDSSHQHG���:KHQ�IUDPH�EODQN�RFFXUV�QHZ�ZULWHV�
DUH�DOORZHG�WR�SURFHHG����
%\�XVLQJ�WKLV�UHJLVWHU�WKH�KRVW�GRHV�QRW�QHHG�WR�JHW�LQYROYHG�ZLWK�ZDLWLQJ�IRU�YHUWLFDO�IUDPH�EODQN�LWVHOI�
EHIRUH�LW�FDQ�LVVXH�QHZ�LQVWUXFWLRQV�WR�WKH�UDVWHUL]HU���:KLOH�ZDLWLQJ�IRU�IUDPH�EODQN�DQ\�GDWD�RU�DFWLRQV�
ZKLFK�GR�QRW�LQYROYH�ZULWLQJ�WR�WKH�PHPRU\�YLD�WKLV�XQLW��VXFK�DV�FOHDULQJ�GRZQ�WKH�GHSWK�EXIIHU��FDQ�
SURFHHG���$WWHPSWLQJ�WR�ZULWH�WR�WKH�PHPRU\�ZKLOH�ZDLWLQJ�IRU�IUDPH�EODQN�ZLOO�MXVW�UHVXOW�LQ�WKH�:ULWH�
),)2�EORFNLQJ�IRU�WKH�GXUDWLRQ�DQG�WKLV�ZLOO�ULSSOH�EDFN�WKURXJK�WKH�FKLS�

Sync 

1DPH� 7\SH� 2IIVHW� )RUPDW�
6\QF� 2XWSXW� �[�&��� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV� 1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 8VHU�GHILQHG� ✕  ✔ [� 8VHU�GHILQHG�

��� ,QWHUUXSW�
HQDEOH�

✕  ✔ [� ,QWHUUXSW�DIWHU�RXWSXW�),)2�ZULWH�RSHUDWLRQV�

 
1RWHV�� 7KLV�FRPPDQG�FDQ�EH�XVHG�WR�V\QFKURQL]H�ZLWK�WKH�KRVW��,W�LV�DOVR�XVHG�WR�IOXVK�RXWVWDQGLQJ�

RSHUDWLRQV�VXFK�DV�SHQGLQJ�PHPRU\�DFFHVVHV��,W�DOVR�FDXVHV�WKH�FXUUHQW�VWDWXV�RI�WKH�SLFNLQJ�UHVXOW�WR�
EH�SDVVHG�WR�WKH�+RVW�2XW�),)2�XQOHVV�FXOOHG�E\�WKH�VWDWLVWLFV�ELWV�LQ�WKH�)LOWHU0RGH�UHJLVWHU����
�
,I�ELW����RI�WKH�LQSXW�GDWD�LV�VHW�WKHQ�DQ�LQWHUUXSW�LV�JHQHUDWHG���7KH�GDWD�RXWSXW�LV�WKH�YDOXH�ZULWWHQ�WR�
WKH�UHJLVWHU�E\�WKLV�FRPPDQG��,I�LQWHUUXSWV�DUH�HQDEOHG��WKHQ�WKH�LQWHUUXSW�GRHV�QRW�RFFXU�XQWLO�WKH�WDJ�
DQG�RU�GDWD�KDYH�EHHQ�ZULWWHQ�WR�WKH�RXWSXW�),)2��
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T1Start 
1DPH� 7\SH� 2IIVHW� )RUPDW�
7�6WDUW� 7H[WXUH� �[����� )L[HG�SRLQW�

� &RQWURO�UHJLVWHU� � �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�IUDFWLRQ�

Q«��� ,QWHJHU� ✓  ✓  [� �·V�FRPSOHPHQW�IL[HG�SRLQW�LQWHJHU�

 
1RWHV�� ,QLWLDO�7��YDOXH�IRU�WH[WXUH�PDS���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV���7KH�

ELQDU\�SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ�EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6���7��DQG�4��YDOXHV��

�
�

TailPhysicalPageAllocation[0…3]  

1DPH� 7\SH� 2IIVHW� )RUPDW�
7DLO3K\VLFDO3DJH$OORFDWLRQ�
>�«�@��

7H[WXUH�� �[%�$����[%�$���
�[%�%����[%�%��

,QWHJHU�

� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH��«������

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�WDLO�SDJH�IRU�PHPRU\�SRROV��«����7KLV�LV�XVXDOO\�WKH�OHDVW�UHFHQWO\�UHIHUHQFHG�

SK\VLFDO�SDJH�LQ�WKH�SRRO�RI�WKH�ZRUNLQJ�VHW���7KH�UDQJH�RI�SK\VLFDO�SDJHV�LV��«�������
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TAq 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7$T� 0DWUL[� �[&���� )ORDW���
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 4YDOXH� ✕  ✓  [� 4�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�$�

 
1RWHV�� 7KH�4�FRPSRQHQW�RI�ZLGH�YHUWH[�GDWD���VHH�7$V��

�

TAr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7$U� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 5YDOXH� ✕  ✓  [� 5�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�$�

 
1RWHV�� 7KH�5�FRPSRQHQW�RI�ZLGH�YHUWH[�GDWD���VHH�7$V��

�
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TAs1 
TAs2  
TAs3 
TAs3q 
TAs4 
�
1DPH� 7\SH� 2IIVHW� )RUPDW�
7$V�� 0DWUL[� �[&���� :LGH��
7$V�� 0DWUL[� �[&�$�� :LGH�
7$V�� 0DWUL[� �[&�$�� :LGH�
7$V�T� 0DWUL[� �[&�%�� :LGH�
7$V�� 0DWUL[� �[&�%�� :LGH�
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

������ 6� ✕  ✔ [� 7H[WXUH�$�FR�RUGLQDWH�6�FRPSRQHQW�

������� 7� ✕  ✔ [� 7H[WXUH�$�FR�RUGLQDWH�7�FRPSRQHQW�

������� 5� ✕  ✔ [� 7H[WXUH�$�FR�RUGLQDWH�5�FRPSRQHQW�

�������� 4� ✕  ✔ [� 7H[WXUH�$�FR�RUGLQDWH�4�FRPSRQHQW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�LQFRPLQJ�WH[WXUH�$�FRRUGLQDWH��DQG�WKH�FRRUGLQDWH�KDV����V������V��W������V��W��U��

RU����V��W��U��T��FRPSRQHQWV���7KH�PLVVLQJ�W�DQG�U�FRPSRQHQWV�DUH�UHSODFHG�ZLWK���DQG�WKH�PLVVLQJ�T�E\�
����7KH�UHJLVWHU�LV�XVHG�RQ�RXWSXW���7$V�T�KDV�U�PLVVLQJ�DQG�QRW�T�DV�PLJKW�EH�H[SHFWHG�

TAt 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7$W� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 7YDOXH� ✕  ✓  [� 7�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�$�

 
1RWHV�� 7KH�7�FRPSRQHQW�RI�ZLGH�YHUWH[�GDWD���VHH�7$V��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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TBq 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7%T� 0DWUL[� �[&�&�� )ORDW���
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 4YDOXH� ✕  ✓  [� 4�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�%�

 
1RWHV�� 7KH�4�FRPSRQHQW�RI��ZLGH�YHUWH[�GDWD���VHH�7%V��

�

TBr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7%U� 0DWUL[� �[&�&�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 5YDOXH� ✕  ✓  [� 5�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�%�

 
1RWHV�� 7KH�5�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7%V��

�
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TBs1 
TBs2  
TBs3 
TBs3q 
TBs4 
�
1DPH� 7\SH� 2IIVHW� )RUPDW�
7%V�� 0DWUL[� �[&�'�� :LGH��
7%V�� 0DWUL[� �[&�(�� :LGH�
7%V�� 0DWUL[� �[&�(�� :LGH�
7%V�T� 0DWUL[� �[&�)�� :LGH�
7%V�� 0DWUL[� �[&�)�� :LGH�
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

������ 6� ✕  ✔ [� 7H[WXUH�%�FR�RUGLQDWH�6�FRPSRQHQW�

������� 7� ✕  ✔ [� 7H[WXUH�%�FR�RUGLQDWH�7�FRPSRQHQW�

������� 5� ✕  ✔ [� 7H[WXUH�%�FR�RUGLQDWH�5�FRPSRQHQW�

�������� 4� ✕  ✔ [� 7H[WXUH�%�FR�RUGLQDWH�4�FRPSRQHQW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�LQFRPLQJ�WH[WXUH�%�FRRUGLQDWH��DQG�WKH�FRRUGLQDWH�KDV����V������V��W������V��W��U��

RU����V��W��U��T��FRPSRQHQWV���7KH�PLVVLQJ�W�DQG�U�FRPSRQHQWV�DUH�UHSODFHG�ZLWK���DQG�WKH�PLVVLQJ�T�E\�
����7KH�UHJLVWHU�LV�XVHG�RQ�RXWSXW���7%V�T�KDV�U�PLVVLQJ�DQG�QRW�T�DV�PLJKW�EH�H[SHFWHG�

TBt 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7%W� 0DWUL[� �[&�'�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 7YDOXH� ✕� ✓� [� 7�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�%�

 
1RWHV�� 7KH�7�FRPSRQHQW�RI�ZLGH�YHUWH[�GDWD���VHH�7%V��

�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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TCq 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7&T� 0DWUL[� �[&���� )ORDW���
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 4YDOXH� ✕� ✓� [� 4�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�&�

 
1RWHV�� 7KH�4�FRPSRQHQW�RI�ZLGH�YHUWH[�GDWD���VHH�7&V��

�

TCr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7&U� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 5YDOXH� ✕  ✓  [� 5�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�&�

 
1RWHV�� 7KH�5�FRPSRQHQW�RI�ZLGH�YHUWH[�GDWD���VHH�7&V��

�
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TCs1 
TCs2  
TCs3 
TCs3q 
TCs4 
�
1DPH� 7\SH� 2IIVHW� )RUPDW�
7&V�� 0DWUL[� �[&���� :LGH��
7&V�� 0DWUL[� �[&���� :LGH�
7&V�� 0DWUL[� �[&���� :LGH�
7&V�T� 0DWUL[� �[&���� :LGH�
7&V�� 0DWUL[� �[&���� :LGH�
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

������ 6� ✕  ✔ [� 7H[WXUH�&�FR�RUGLQDWH�6�FRPSRQHQW�

������� 7� ✕  ✔ [� 7H[WXUH�&�FR�RUGLQDWH�7�FRPSRQHQW�

������� 5� ✕  ✔ [� 7H[WXUH�&�FR�RUGLQDWH�5�FRPSRQHQW�

�������� 4� ✕  ✔ [� 7H[WXUH�&�FR�RUGLQDWH�4�FRPSRQHQW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�LQFRPLQJ�WH[WXUH�&�FRRUGLQDWH��DQG�WKH�FRRUGLQDWH�KDV����V������V��W������V��W��U��

RU����V��W��U��T��FRPSRQHQWV���7KH�PLVVLQJ�W�DQG�U�FRPSRQHQWV�DUH�UHSODFHG�ZLWK���DQG�WKH�PLVVLQJ�T�E\�
����7KH�UHJLVWHU�LV�XVHG�RQ�RXWSXW���7&V�T�KDV�U�PLVVLQJ�DQG�QRW�T�DV�PLJKW�EH�H[SHFWHG�

TCt 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7&W� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 7YDOXH� ✕  ✓  [� 7�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�&�

 
1RWHV�� 7KH�7�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7&V��

�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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TDq 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7'T� 0DWUL[� �[&���� )ORDW���
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 4YDOXH� ✕  ✓  [� 4�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�$�

 
1RWHV�� 7KH�4�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7'V��

�

TDr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7'U� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 5YDOXH� ✕  ✓  [� 5�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�'�

 
1RWHV�� 7KH�5�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7'V��

�
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TDs1 
TDs2  
TDs3 
TDs3q 
TDs4 
�
1DPH� 7\SH� 2IIVHW� )RUPDW�
7'V�� 0DWUL[� �[&���� :LGH��
7'V�� 0DWUL[� �[&���� :LGH�
7'V�� 0DWUL[� �[&���� :LGH�
7'V�T� 0DWUL[� �[&���� :LGH�
7'V�� 0DWUL[� �[&���� :LGH�
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

������ 6� ✕  ✔ [� 7H[WXUH�'�FR�RUGLQDWH�6�FRPSRQHQW�

������� 7� ✕  ✔ [� 7H[WXUH�'�FR�RUGLQDWH�7�FRPSRQHQW�

������� 5� ✕  ✔ [� 7H[WXUH�'�FR�RUGLQDWH�5�FRPSRQHQW�

�������� 4� ✕  ✔ [� 7H[WXUH�'�FR�RUGLQDWH�4�FRPSRQHQW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�LQFRPLQJ�WH[WXUH�'�FRRUGLQDWH��DQG�WKH�FRRUGLQDWH�KDV����V������V��W������V��W��U��

RU����V��W��U��T��FRPSRQHQWV���7KH�PLVVLQJ�W�DQG�U�FRPSRQHQWV�DUH�UHSODFHG�ZLWK���DQG�WKH�PLVVLQJ�T�E\�
����7KH�UHJLVWHU�LV�XVHG�RQ�RXWSXW���7'V�T�KDV�U�PLVVLQJ�DQG�QRW�T�DV�PLJKW�EH�H[SHFWHG�

TDt 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7'W� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 7YDOXH� ✕  ✓  [� 7�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�'�

 
1RWHV�� 7KH�7�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7'V��

�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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TEq 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7HT� 0DWUL[� �[&���� )ORDW���
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 4YDOXH� ✕  ✓  [� 4�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�(�

 
1RWHV�� 7KH�4�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7(V��

�

TEr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7(U� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 5YDOXH� ✕  ✓  [� 5�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�(�

 
1RWHV�� 7KH�5�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7(V��

�
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TEs1 
TEs2  
TEs3 
TEs3q 
TEs4 
�
1DPH� 7\SH� 2IIVHW� )RUPDW�
7(V�� 0DWUL[� �[&���� :LGH��
7(V�� 0DWUL[� �[&�$�� :LGH�
7(V�� 0DWUL[� �[&�$�� :LGH�
7(V�T� 0DWUL[� �[&�%�� :LGH�
7(V�� 0DWUL[� �[&�%�� :LGH�
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

������ 6� ✕  ✔ [� 7H[WXUH�(�FR�RUGLQDWH�6�FRPSRQHQW�

������� 7� ✕  ✔ [� 7H[WXUH�(�FR�RUGLQDWH�7�FRPSRQHQW�

������� 5� ✕  ✔ [� 7H[WXUH�(�FR�RUGLQDWH�5�FRPSRQHQW�

�������� 4� ✕  ✔ [� 7H[WXUH�(�FR�RUGLQDWH�4�FRPSRQHQW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�LQFRPLQJ�WH[WXUH�(�FRRUGLQDWH��DQG�WKH�FRRUGLQDWH�KDV����V������V��W������V��W��U��

RU����V��W��U��T��FRPSRQHQWV���7KH�PLVVLQJ�W�DQG�U�FRPSRQHQWV�DUH�UHSODFHG�ZLWK���DQG�WKH�PLVVLQJ�T�E\�
����7KH�UHJLVWHU�LV�XVHG�RQ�RXWSXW���7(V�T�KDV�U�PLVVLQJ�DQG�QRW�T�DV�PLJKW�EH�H[SHFWHG�

TEt 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7(W� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 7YDOXH� ✕  ✓  [� 7�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�(�

 
1RWHV�� 7KH�7�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7(V��

�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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TexGen[0..15] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[*HQ>�����@� 7H[WXUH�)RJ� �[�%����[�%��� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 7H[*HQ�
&RHIILFLHQW�

✓  ✓  [� �

 
1RWHV�� 7KH�UHJLVWHUV�KROG�WKH�WH[WXUH�JHQHUDWLRQ�FRHIILFLHQWV�WR�EH�XVHG�IRU�REMHFW�DQG�H\H�OLQHDU�WH[WXUH�

JHQHUDWLRQ���(DFK�WH[WXUH�FRPSRQHQW�KDV���DVVRFLDWHG�UHJLVWHUV�WR�KROG�WKH�FRHIILFLHQWV�IRU�REMHFW��RU�
H\H�OLQHDU�RSHUDWLRQV�IRU�WKDW�FRPSRQHQW��

6�7H[WXUH�&RPSRQHQW� 7H[*HQ�����
7�7H[WXUH�&RPSRQHQW� 7H[*HQ�����
5�7H[WXUH�&RPSRQHQW� 7H[*HQ������
4�7H[WXUH�&RPSRQHQW� 7H[*HQ�������

7KH�FRHIILFLHQWV�DUH�VWRUHG�LQ�FROXPQ�RUGHU�VR�DGMDFHQW�HQWULHV�LQ�WKH�VDPH�FROXPQ�DUH�DW�VXFFHVVLYH�
RIIVHWV��7KH�7H[WXUH7H[*HQ6HOHFW�UHJLVWHU�LGHQWLILHV�ZKLFK�RQH�RI�WKH���VHWV�RI�WH[WXUH�JHQHUDWLRQ�
FRHIILFLHQWV�ZLOO�EH�PRGLILHG���7KH�WH[WXUH�JHQHUDWLRQ�PRGHV�DUH�FRQWUROOHG�E\�WKH�7UDQVIRUP0RGH�
UHJLVWHU�

TextRender2DGlyph0…7 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[W5HQGHU�'*O\SK�� *OREDO� �[����� %LWILHOG�
7H[W5HQGHU�'*O\SK�� *OREDO� �[����� %LWILHOG�
7H[W5HQGHU�'*O\SK�� *OREDO� �[����� %LWILHOG�
7H[W5HQGHU�'*O\SK�� *OREDO� �[����� %LWILHOG�
7H[W5HQGHU�'*O\SK�� *OREDO� �[����� %LWILHOG�
7H[W5HQGHU�'*O\SK�� *OREDO� �[����� %LWILHOG�
7H[W5HQGHU�'*O\SK�� *OREDO� �[����� %LWILHOG�
7H[W5HQGHU�'*O\SK�� *OREDO� �[����� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� :LGWK�� ✕  ✔ [� �

�«��� +HLJKW� ✕  ✔ [� �

��«��� ;� ✕  ✔ [� 6LJQHG�DGYDQFH�LQ�;�

��«��� <� ✕  ✔ [� 6LJQHG�DGYDQFH�LQ�<�

 
1RWHV�� $OLDV�IRU�5HQGHU�'JO\SK���7KLV�FRPPDQG�VWDUWV�D�JO\SK�EHLQJ�UHQGHUHG�IURP�WKH�SRVLWLRQ�JLYHQ�E\��

�*O\SK3RVLWLRQ�$GYDQFH�;��<�����
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TextGlyphAddr0…7 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[W*O\SK$GGU�� 7H[WXUH� �[����� ,QWHJHU�
7H[W*O\SK$GGU�� 7H[WXUH� �[����� ,QWHJHU�
7H[W*O\SK$GGU�� 7H[WXUH� �[����� ,QWHJHU�
7H[W*O\SK$GGU�� 7H[WXUH� �[����� ,QWHJHU�
7H[W*O\SK$GGU�� 7H[WXUH� �[����� ,QWHJHU�
7H[W*O\SK$GGU�� 7H[WXUH� �[����� ,QWHJHU�
7H[W*O\SK$GGU�� 7H[WXUH� �[����� ,QWHJHU�
7H[W*O\SK$GGU�� 7H[WXUH� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� %DVH�DGGUHVV� ✕  ✓  [� ���ELW�YDOXH�

 
1RWHV�� $OLDV�IRU�7H[WXUH%DVH$GGUQ��WR�DOORZ�PXOWLSOH�XSGDWHV�ZLWKRXW�GXSOLFDWLQJ�WDJ�GDWD���7KHVH�UHJLVWHUV�

KROG�WKH�EDVH�DGGUHVV�RI�HDFK�WH[WXUH�PDS��RU�OHYHO�IRU�D�PLS�PDS����7KH�DGGUHVV�VKRXOG�EH�DOLJQHG�WR�
WKH�QDWXUDO�VL]H�RI�WKH�WH[WXUH�PDS��KRZHYHU�VRPH�OD\RXWV�LPSRVH�DGGLWLRQDO�UHVWULFWLRQV���5HDGEDFN�LV�
YLD�WKH�XSGDWHG�7H[WXUH%DVH$GGUHVV�UHJLVWHU�V���

�

TextureApplicationMode 
TextureApplicationModeAnd 
TextureApplicationModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH$SSOLFDWLRQ0RGH� 7H[WXUH�

$SSOLFDWLRQ�
�[����� %LWILHOG�

7H[WXUH$SSOLFDWLRQ�
0RGH$QG�

7H[WXUH�
$SSOLFDWLRQ�

�[$&��� %LWILHOG�/RJLF�0DVN�

7H[WXUH$SSOLFDWLRQ0RGH2U� 7H[WXUH�
$SSOLFDWLRQ�

�[$&��� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�RXWSXW�WR�EH�FDOFXODWHG�DV�GHILQHG�
E\�WKH�ILHOGV�LQ�WKLV�UHJLVWHU��RWKHUZLVH�WKH�IUDJPHQW
V�
GDWD�LV�SDVVHG�WKURXJK��

�«�� &RORU$� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�$���7KH�RSWLRQV�
DUH��
� �� �&RORU�&�
� �� �&RORU�$�
� �� �.�&��7H[WXUH(QY&RORU��
� �� �.�$��7H[WXUH(QY&RORU��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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�«�� &RORU%� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�%���7KH�RSWLRQV�
DUH��
� �� �7H[HO�&�
� �� �7H[HO�$�
� �� �.�&��7H[WXUH(QY&RORU��
� �� �.�$��7H[WXUH(QY&RORU��

�«�� &RORU,� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�,���7KH�RSWLRQV�
DUH��
� �� �&RORU�$�
� �� �.�$��7H[WXUH(QY&RORU��
� �� �7H[HO�&�
� �� �7H[HO�$�

�� &RORU,QYHUW,� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�,�YDOXH�EHIRUH�LW�
LV�XVHG��

�«��� &RORU�
2SHUDWLRQ�

✔ ✔ [� 7KLV�ILHOG�GHILQHV�KRZ�WKH�WKUHH�LQSXWV��$��%�DQG�,��
DUH�FRPELQHG���1RWH�WKH�,��LQSXWV�FDQ�EH�RSWLRQDOO\�
LQYHUWHG�EHIRUH�EHLQJ�FRPELQHG���7KH���ELW�LQSXWV�DUH�
XQVLJQHG�����IL[HG�SRLQW�IRUPDW��EXW�����LV�WUHDWHG�DV�
LI�LW�ZHUH�����IRU�WKH�FDOFXODWLRQV���7KH�SRVVLEOH�
RSHUDWLRQV�DUH��
� �� �3DVV$��$��
� �� �3DVV%��%��
� �� �$GG��$���%��
� �� �0RGXODWH��$��%��
� �� �/HUS��$���������,����%��,��
� �� �0RGXODWH&RORU$GG$OSKD��$��%���,��
� �� �0RGXODWH$OSKD$GG&RORU��$��,���%��
� �� ��0RGXODWH%,$GG$��%��,���$��

��«��� $OSKD$� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�$���7KH�RSWLRQV�
DUH��
� �� �&RORU�&��HIIHFWLYHO\�&RORU�$��
� �� �&RORU�$�
� �� �.�&��7H[WXUH(QY&RORU���HIIHFWLYHO\�

.�$��
�� �.�$��7H[WXUH(QY&RORU��

��«��� $OSKD%� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�%���7KH�RSWLRQV�
DUH��
� �� �7H[HO�&��HIIHFWLYHO\�7�$��
� �� �7H[HO�$�
� �� �.�&��7H[WXUH(QY&RORU���HIIHFWLYHO\�
.�$��
� �� �.�$��7H[WXUH(QY&RORU��

��«��� $OSKD,� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�,���7KH�RSWLRQV�
DUH��
� �� �&RORU�$�
� �� �.�$��7H[WXUH(QY&RORU��
� �� �7H[HO�&��HIIHFWLYHO\�7�$��
� �� �7H[HO�$�

��� $OSKD�,QYHUW,� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�,�YDOXH�EHIRUH�LW�
LV�XVHG��
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��«��� $OSKD�
2SHUDWLRQ�

✔ ✔ [� 7KLV�ILHOG�GHILQHV�KRZ�WKH�WKUHH�LQSXWV��$��%�DQG�,��
DUH�FRPELQHG���1RWH�WKH�,��LQSXWV�FDQ�EH�RSWLRQDOO\�
LQYHUWHG�EHIRUH�EHLQJ�FRPELQHG���7KH���ELW�LQSXWV�DUH�
XQVLJQHG�����IL[HG�SRLQW�IRUPDW��EXW�����LV�WUHDWHG�DV�
LI�LW�ZHUH�����IRU�WKH�FDOFXODWLRQV���7KH�SRVVLEOH�
RSHUDWLRQV�DUH��
� �� �3DVV$��$��
� �� �3DVV%��%��
� �� �$GG��$���%��
� �� �0RGXODWH��$��%��
� �� �/HUS��$���������,����%��,��
� �� �0RGXODWH$%$GG,��$��%���,��
� �� �0RGXODWH$,$GG%��$��,���%��
� �� ��0RGXODWH%,$GG$��%��,���$��

��� .G(QDEOH� ✔ ✔ [� :KHQ�VHW�WKLV�ELW�FDXVHV�WKH�5*%�UHVXOWV�RI�WKH�
WH[WXUH�DSSOLFDWLRQ�WR�EH�PXOWLSOLHG�E\�WKH�.G�''$�
YDOXHV���,W�DOVR�HQDEOHV�WKH�.G�''$�VWR�EH�XSGDWHG��

��� .V(QDEOH� ✔ ✔ [� :KHQ�VHW�WKLV�ELW�FDXVHV�WKH�5*%�UHVXOWV�RI�WKH�
DSSOLFDWLRQ��RU�.G�SURFHVVLQJ��WR�EH�DGGHG�ZLWK�WKH�
.V�''$�YDOXHV���,W�DOVR�HQDEOHV�WKH�.V�''$V�WR�EH�
XSGDWHG��

��� 0RWLRQ�&RPS�
(QDEOH�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�FDXVHV�WKH�FRORU�ILHOG�WR�UH�
LQWHUSUHWHG�DV�KROGLQJ�<89�GLIIHUHQFH�YDOXHV�DV�WKUHH�
��ELW��
V�FRPSOHPHQW�QXPEHUV���7KHVH�DUH�VXEWUDFWHG�
IURP�WKH�5*%�FKDQQHOV�RI�WKH�WH[HO�YDOXH��DIWHU�DOO�
SUHYLRXV�SURFHVVLQJ��DQG�WKH�UHVXOW�FODPSHG���7KLV�LV�
XVHG�DV�SDUW�RI�03(*�0RWLRQ�&RPSHQVDWLRQ�
SURFHVVLQJ��

��«��� 8QXVHG��� �� �� [� �

 
1RWHV�� )RUPHUO\�NQRZQ�DV�7H[WXUH&RORU0RGH���'HILQHV�WKH�RSHUDWLRQ�IRU�WKH�FRORU�FKDQQHOV�LQ�DSSO\LQJ�

WH[WXUH���1RWH�WKDW�WKH�7H[WXUH(QDEOH�ELW�LQ�WKH�5HQGHU�FRPPDQG�PXVW�EH�VHW�IRU�D�SULPLWLYH�WR�EH�
WH[WXUH�PDSSHG��
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��
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TextureBaseAddr[0…15] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH�%DVH�$GGUHVV�
>�«��@�

7H[WXUH� �[����� ,QWHJHU�

� 5DVWHUL]HU�&RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�EDVH�DGGUHVV�RI�HDFK�WH[WXUH�PDS��RU�OHYHO�IRU�D�PLS�PDS����7KH�DGGUHVV�VKRXOG�

EH�DOLJQHG�WR�WKH�QDWXUDO�VL]H�RI�WKH�WH[WXUH�PDS��KRZHYHU�VRPH�OD\RXWV�LPSRVH�DGGLWLRQDO�UHVWULFWLRQV��
7KH�0DS%DVH5HJLVWHU�ILHOG�RI�WKH�7H[WXUH5HDG0RGH�UHJLVWHU�GHILQHV�ZKLFK�7H[WXUH%DVH$GGU�UHJLVWHU�
VKRXOG�EH�XVHG�WR�KROG�WKH�DGGUHVV�IRU�PDS�OHYHO���ZKHQ�PLS�PDSSLQJ��RU�WKH�WH[WXUH�PDS�ZKHQ�QRW�
PLS�PDSSLQJ���6XFFHVVLYH�PDS�OHYHOV�DUH�DW�LQFUHDVLQJ�7H[WXUH%DVH$GGU�UHJLVWHUV�XSWR��DQG�LQFOXGLQJ��
WKH�0DS0D[/HYHO����'�WH[WXUHV�DOZD\V�XVH�7H[WXUH%DVH$GGU���

TextureChromaLower0 
TextureChromaUpper0 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH&KURPD/RZHU��
7H[WXUH&KURPD8SSHU��

7H[WXUH� �[��)��
�[��(��

%LWILHOG�

� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 5� ✓  ✓  [� 5HG�

������ *� ✓  ✓  [� *UHHQ�

������� %� ✓  ✓  [� %OXH�

������� $� ✓  ✓  [� $OSKD�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�ORZHU�DQG�XSSHU�FKURPD�FRORUV�WR�XVH�ZKHQ�WKH�FKURPD�WHVW�LV�HQDEOHG�IRU�

WH[HOV�IURP�WH[WXUH�PDS�����7KH�IRUPDW�LV���ELW�$%*5�FRPSRQHQWV�SDFNHG�LQWR�D����ELW�ZRUG�ZLWK�5�LQ�
WKH�OV�E\WH��
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TextureChromaUpper1 
TextureChromaLower1 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH&KURPD8SSHU�� 7H[WXUH� �[����� %LWILHOG�
7H[WXUH&KURPD/RZHU�� 7H[WXUH� �[����� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 5� ✓  ✓  [� 5HG�

������ *� ✓  ✓  [� *UHHQ�

������� %� ✓  ✓  [� %OXH�

������� $� ✓  ✓  [� $OSKD�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�XSSHU�DQG�ORZHU�FKURPD�FRORUV�WR�XVH�ZKHQ�WKH�FKURPD�WHVW�LV�HQDEOHG�IRU�

WH[HOV�7�«7����,WV�IRUPDW�LV���ELW�$%*5�FRPSRQHQWV�SDFNHG�LQWR�D����ELW�ZRUG�ZLWK�5�LQ�WKH�OV�E\WH��
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TextureCompositeAlphaMode0 
TextureCompositeAlphaMode0And 
TextureCompositeAlphaMode0Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH&RPSRVLWH$OSKD�
0RGH��

7H[WXUH� �[%���� %LWILHOG�

7H[WXUH&RPSRVLWH$OSKD�
0RGH�$QG�

7H[WXUH� �[%���� %LWILHOG�/RJLF�0DVN�

7H[WXUH&RPSRVLWH$OSKD�
0RGH�2U�

7H[WXUH� �[%���� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�RXWSXW�WR�EH�FDOFXODWHG�DV�GHILQHG�
E\�WKH�ILHOGV�LQ�WKLV�UHJLVWHU��RWKHUZLVH�WKH�WH[HO��GDWD�
LV�SDVVHG�WKURXJK�IRU�VWDJH��DQG�2XWSXW�GDWD�LV�SDVVHG�
WKURXJK�IRU�VWDJH����

�«�� $UJ�� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�$UJ����7KH�
RSWLRQV�DUH��
� �� �2XWSXW�&�RI�WKH�SUHYLRXV�VWDJH�RU�
KHLJKW�LI�WKH�ILUVW�VWDJH�
� �� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU�
KHLJKW�LI�WKH�ILUVW�VWDJH�
� �� �&RORU�&�
� �� �&RORU�$�
� �� �7H[WXUH&RPSRVLWH)DFWRU��&�
� �� �7H[WXUH&RPSRVLWH)DFWRU��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� ��� �6XP�RI�WKH�FRORU�FRPSRQHQWV�RI�WKH�
SUHYLRXV�VWDJH�RU���LI�WKH�ILUVW�VWDJH��
ZKHUH�&�LV�WKH�5*%�RU�$�GHSHQGLQJ�RQ�WKH�FKDQQHO��
KHLJKW�LV�GHILQHG�DV�FODPS��7H[HO��$���7H[HO��$���
�����

�� ,QYHUW$UJ�� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�$UJ��YDOXH�
EHIRUH�LW�LV�XVHG��
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�«�� $UJ�� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�$UJ����7KH�
RSWLRQV�DUH��
� �� �2XWSXW�&�RI�WKH�SUHYLRXV�VWDJH�RU�

KHLJKW�LI�WKH�ILUVW�VWDJH�
� �� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU�

KHLJKW�LI�WKH�ILUVW�VWDJH�
� �� �&RORU�&�
� �� �&RORU�$�
� �� �7H[WXUH&RPSRVLWH)DFWRU��&�
� �� �7H[WXUH&RPSRVLWH)DFWRU��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� ��� �6XP�RI�WKH�FRORU�FRPSRQHQWV�RI�WKH�

SUHYLRXV�VWDJH�RU���LI�WKH�ILUVW�VWDJH��
«ZKHUH�&�LV�WKH�5*%�RU�$�GHSHQGLQJ�RQ�WKH�
FKDQQHO��DQG�KHLJKW�LV�GHILQHG�DV�FODPS��7H[HO��$���
7H[HO��$��������

��� ,QYHUW$UJ�� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�$UJ��YDOXH�
EHIRUH�LW�LV�XVHG���7KLV�LV�QHZ�LQ�3HUPHGLD���

��«��� ,� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKDW�LV�XVHG�DV�WKH�LQWHUSRODWLRQ�
IDFWRU�ZKHQ�WKH�2SHUDWLRQ�ILHOG�LV�VHW�WR�/HUS��IRU�
H[DPSOH���7KH�RSWLRQV�DUH��
� �� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU���LI�

WKH�ILUVW�VWDJH�
� �� �&RORU�$�
� �� �7H[WXUH&RPSRVLWH)DFWRU��$�
� �� �7H[HO��$�
� �� �7H[HO��$�
ZKHUH�&�LV�WKH�5*%�RU�$�GHSHQGLQJ�RQ�WKH�FKDQQHO��

��� ,QYHUW,� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�,�YDOXH�EHIRUH�LW�
LV�XVHG��

��� $� ✔ ✔ [� 7KLV�ELW�VHOHFWV�ZKLFK�$UJ��DIWHU�DQ\�LQYHUVLRQ��LV�WR�EH�
XVHG�DV�$�LQ�WKH�2SHUDWLRQ���7KH�RSWLRQV�DUH��
� �� �$UJ��
� �� �$UJ��

��� %� ✔ ✔ [� 7KLV�ELW�VHOHFWV�ZKLFK�$UJ��DIWHU�DQ\�LQYHUVLRQ��LV�WR�EH�
XVHG�DV�%�LQ�WKH�2SHUDWLRQ���7KH�RSWLRQV�DUH��
� �� �$UJ��
� �� �$UJ��



Graphics Registers  GLINT R5 Reference Guide Volume III

  

  

5-254 Proprietary and Confidential �'labs�

��«��� 2SHUDWLRQ� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�KRZ�WKH�WKUHH�LQSXWV��$��%�DQG�,��
DUH�FRPELQHG���1RWH�WKH�LQSXWV�FDQ�EH�RSWLRQDOO\�
LQYHUWHG�EHIRUH�EHLQJ�FRPELQHG���7KH���ELW�LQSXWV�DUH�
XQVLJQHG�����IL[HG�SRLQW�IRUPDW��EXW�����LV�WUHDWHG�DV�
LI�LW�ZHUH�����IRU�WKH�FDOFXODWLRQV���7KH�SRVVLEOH�
RSHUDWLRQV�DUH��
� �� �3DVV��$��
� �� �$GG��$���%��
� �� �$GG6LJQHG��$���%��������
� �� �6XEWUDFW��$���%��
� �� �0RGXODWH��$��%��
� �� �/HUS��$���������,����%��,��
� �� �0RGXODWH&RORU$GG$OSKD��$��%���,��
� �� �0RGXODWH$OSKD$GG&RORU��$��,���%��
� �� �$GG6PRRWK6DWXUDWH��$���%���$��%��
�� �0RGXODWH6LJQHG��$��%��EXW�$�DQG�%�DUH�ELDVHG���
ELW�QXPEHUV��

��«��� 6FDOH� �� �� [� 7KLV�ILHOG�VHOHFWV�WKH�VFDOH�IDFWRU�WR�DSSO\�WR�WKH�ILQDO�
UHVXOW�EHIRUH�LW�LV�FODPSHG���7KH�RSWLRQV�DUH��
� �� �����
� �� ���
� �� ���
� �� ���

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�7H[WXUH�XQLW�FRPSRVLWHV�WKH�&RORU��7H[HO��DQG�7H[HO��IUDJPHQW·V�YDOXHV�ZLWK�RQH�RU�WZR�FRQVWDQW�

FRORU�YDOXHV�KHOG�LQ�UHJLVWHUV�DQG�SDVVHV�WKH�UHVXOW�RQ�WR�WKH�QH[W�XQLW�DV�D�WH[WXUH�YDOXH��
7KH�FRPSRVLWLQJ�LV�GRQH�LQ�WZR�VWDJHV�DQG�LV�FRQWUROOHG�VHSDUDWHO\�IRU�WKH�5*%�FKDQQHOV�DQG�WKH�
$OSKD�FKDQQHO���7KLV�UHJLVWHU�GHILQHV�WKH�RSHUDWLRQ�IRU�WKH�DOSKD�FKDQQHOV�LQ�FRPSRVLWLQJ�VWDJH���IRU�
WKLV�XQLW��
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��
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TextureCompositeAlphaMode1 
TextureCompositeAlphaMode1And 
TextureCompositeAlphaMode1Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH&RPSRVLWH$OSKD�
0RGH��

7H[WXUH� �[%���� %LWILHOG�

7H[WXUH&RPSRVLWH$OSKD�
0RGH�$QG�

7H[WXUH� �[%�%�� %LWILHOG�/RJLF�0DVN�

7H[WXUH&RPSRVLWH$OSKD�
0RGH�2U�

7H[WXUH� �[%�%�� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�RXWSXW�WR�EH�FDOFXODWHG�DV�GHILQHG�
E\�WKH�ILHOGV�LQ�WKLV�UHJLVWHU��RWKHUZLVH�WKH�WH[HO��GDWD�
LV�SDVVHG�WKURXJK�IRU�VWDJH��DQG�2XWSXW�GDWD�LV�SDVVHG�
WKURXJK�IRU�VWDJH����

�«�� $UJ�� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�$UJ����7KH�
RSWLRQV�DUH��
� �� �2XWSXW�&�RI�WKH�SUHYLRXV�VWDJH�RU�
KHLJKW�LI�WKH�ILUVW�VWDJH�
� �� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU�
KHLJKW�LI�WKH�ILUVW�VWDJH�
� �� �&RORU�&�
� �� �&RORU�$�
� �� �7H[WXUH&RPSRVLWH)DFWRU�&�
� �� �7H[WXUH&RPSRVLWH)DFWRU�$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� ��� �6XP�RI�WKH�FRORU�FRPSRQHQWV�RI�WKH�
SUHYLRXV�VWDJH�RU���LI�WKH�ILUVW�VWDJH��
ZKHUH�&�LV�WKH�5*%�RU�$�GHSHQGLQJ�RQ�WKH�FKDQQHO��
KHLJKW�LV�GHILQHG�DV�FODPS��7H[HO��$���7H[HO��$���
�����

�� ,QYHUW$UJ�� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�$UJ��YDOXH�
EHIRUH�LW�LV�XVHG��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�



Graphics Registers  GLINT R5 Reference Guide Volume III

  

  

5-256 Proprietary and Confidential �'labs�

�«�� $UJ�� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�$UJ����7KH�
RSWLRQV�DUH��
� �� �2XWSXW�&�RI�WKH�SUHYLRXV�VWDJH�RU�KHLJKW�

LI�WKH�ILUVW�VWDJH�
� �� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU�KHLJKW�

LI�WKH�ILUVW�VWDJH�
� �� �&RORU�&�
� �� �&RORU�$�
� �� �7H[WXUH&RPSRVLWH)DFWRU�&�
� �� �7H[WXUH&RPSRVLWH)DFWRU�$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� ��� �6XP�RI�WKH�FRORU�FRPSRQHQWV�RI�WKH�

SUHYLRXV�VWDJH�RU���LI�WKH�ILUVW�VWDJH��
ZKHUH�&�LV�WKH�5*%�RU�$�GHSHQGLQJ�RQ�WKH�FKDQQHO��
KHLJKW�LV�GHILQHG�DV�FODPS��7H[HO��$���7H[HO��$���
�����

��� ,QYHUW$UJ�� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�$UJ��YDOXH�
EHIRUH�LW�LV�XVHG��

��«��� ,� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKDW�LV�XVHG�DV�WKH�LQWHUSRODWLRQ�
IDFWRU�ZKHQ�WKH�2SHUDWLRQ�ILHOG�LV�VHW�WR�/HUS��
IRU�H[DPSOH���7KH�RSWLRQV�DUH��

� �� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU���LI�WKH�
ILUVW�VWDJH�

� �� �&RORU�$�
� �� �7H[WXUH&RPSRVLWH)DFWRU��$�
� �� �7H[HO��$�
� �� �7H[HO��$�
ZKHUH�&�LV�WKH�5*%�RU�$�GHSHQGLQJ�RQ�WKH�FKDQQHO��

��� ,QYHUW,� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�,�YDOXH�EHIRUH�LW�
LV�XVHG��

��� $� ✔ ✔ [� 7KLV�ELW�VHOHFWV�ZKLFK�$UJ��DIWHU�DQ\�LQYHUVLRQ��LV�WR�EH�
XVHG�DV�$�LQ�WKH�2SHUDWLRQ���7KH�RSWLRQV�DUH��
� �� �$UJ��
� �� �$UJ��

��� %� ✔ ✔ [� 7KLV�ELW�VHOHFWV�ZKLFK�$UJ��DIWHU�DQ\�LQYHUVLRQ��LV�WR�EH�
XVHG�DV�%�LQ�WKH�2SHUDWLRQ���7KH�RSWLRQV�DUH��
� �� �$UJ��
� �� �$UJ��
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��«��� 2SHUDWLRQ� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�KRZ�WKH�WKUHH�LQSXWV��$��%�DQG�,��
DUH�FRPELQHG���1RWH�WKH�LQSXWV�FDQ�EH�RSWLRQDOO\�
LQYHUWHG�EHIRUH�EHLQJ�FRPELQHG���7KH���ELW�LQSXWV�DUH�
XQVLJQHG�����IL[HG�SRLQW�IRUPDW��EXW�����LV�WUHDWHG�DV�
LI�LW�ZHUH�����IRU�WKH�FDOFXODWLRQV���7KH�SRVVLEOH�
RSHUDWLRQV�DUH��
� �� �3DVV��$��
� �� �$GG��$���%��
� �� �$GG6LJQHG��$���%��������
� �� �6XEWUDFW��$���%��
� �� �0RGXODWH��$��%��
� �� �/HUS��$���������,����%��,��
� �� �0RGXODWH&RORU$GG$OSKD��$��%���,��
� �� �0RGXODWH$OSKD$GG&RORU��$��,���%��
� �� �$GG6PRRWK6DWXUDWH��$���%���$��%��

�� �0RGXODWH6LJQHG��$��%��EXW�$�DQG�%�
DUH�ELDVHG���ELW�QXPEHUV��

��«��� 6FDOH� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VFDOH�IDFWRU�WR�DSSO\�WR�WKH�ILQDO�
UHVXOW�EHIRUH�LW�LV�FODPSHG���7KH�RSWLRQV�DUH��
� �� �����
� �� ���
� �� ���
� �� ���

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�7H[WXUH�XQLW�FRPSRVLWHV�WKH�IUDJPHQW·V�&RORU��7H[HO��DQG�7H[HO��YDOXHV�ZLWK�RQH�RU�WZR�FRQVWDQW�

FRORU�YDOXHV�KHOG�LQ�UHJLVWHUV�DQG�SDVVHV�WKH�UHVXOW�RQ�WR�WKH�QH[W�XQLW�DV�D�WH[WXUH�YDOXH��
7KH�FRPSRVLWLQJ�LV�GRQH�LQ�WZR�VWDJHV�DQG�LV�FRQWUROOHG�VHSDUDWHO\�IRU�WKH�5*%�FKDQQHOV�DQG�WKH�
$OSKD�FKDQQHO���7KLV�UHJLVWHU�GHILQHV�WKH�RSHUDWLRQ�IRU�WKH�DOSKD�FKDQQHOV�LQ�FRPSRVLWLQJ�VWDJH���IRU�
WKLV�XQLW��
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�
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TextureCompositeColorMode0 
TextureCompositeColorMode0And 
TextureCompositeColorMode0Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH&RPSRVLWH&RORU�
0RGH��

7H[WXUH� �[%���� %LWILHOG�

7H[WXUH&RPSRVLWH&RORU�
0RGH�$QG�

7H[WXUH� �[%���� %LWILHOG�/RJLF�0DVN�

7H[WXUH&RPSRVLWH&RORU�
0RGH�2U�

7H[WXUH� �[%���� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�RXWSXW�WR�EH�FDOFXODWHG�DV�GHILQHG�
E\�WKH�ILHOGV�LQ�WKLV�UHJLVWHU��RWKHUZLVH�WKH�WH[HO��GDWD�
LV�SDVVHG�WKURXJK�IRU�VWDJH��DQG�2XWSXW�GDWD�LV�SDVVHG�
WKURXJK�IRU�VWDJH����

�«�� $UJ�� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�$UJ����7KH�
RSWLRQV�DUH��
�� �2XWSXW�&�RI�WKH�SUHYLRXV�VWDJH�RU�KHLJKW�LI�WKH�

ILUVW�VWDJH�
�� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU�KHLJKW�LI�WKH�

ILUVW�VWDJH�
�� �&RORU�&�
�� �&RORU�$�
�� �7H[WXUH&RPSRVLWH)DFWRU��&�
�� �7H[WXUH&RPSRVLWH)DFWRU��$�
�� �7H[HO��&�
�� �7H[HO��$�
�� �7H[HO��&�
�� �7H[HO��$�
��� �6XP�RI�WKH�FRORU�FRPSRQHQWV�RI�WKH�SUHYLRXV�

VWDJH�RU���LI�WKH�ILUVW�VWDJH��
ZKHUH�&�LV�WKH�5*%�RU�$�GHSHQGLQJ�RQ�WKH�FKDQQHO���
+HLJKW�LV�GHILQHG�DV�FODPS��7H[HO��$���7H[HO��$���
�����

�� ,QYHUW$UJ�� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�$UJ��YDOXH�
EHIRUH�LW�LV�XVHG��
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�«�� $UJ�� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�$UJ����7KH�
RSWLRQV�DUH��
� �� �2XWSXW�&�RI�WKH�SUHYLRXV�VWDJH�RU�KHLJKW�

LI�WKH�ILUVW�VWDJH�
� �� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU�KHLJKW�

LI�WKH�ILUVW�VWDJH�
� �� �&RORU�&�
� �� �&RORU�$�
� �� �7H[WXUH&RPSRVLWH)DFWRU��&�
� �� �7H[WXUH&RPSRVLWH)DFWRU��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� ��� �6XP�RI�WKH�FRORU�FRPSRQHQWV�RI�WKH�

SUHYLRXV�VWDJH�RU���LI�WKH�ILUVW�VWDJH��
ZKHUH�&�LV�WKH�5*%�RU�$�GHSHQGLQJ�RQ�WKH�FKDQQHO��
KHLJKW�LV�GHILQHG�DV�FODPS��7H[HO��$���7H[HO��$���
�����

��� ,QYHUW$UJ�� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�$UJ��YDOXH�
EHIRUH�LW�LV�XVHG��

��«��� ,� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKDW�LV�XVHG�DV�WKH�LQWHUSRODWLRQ�
IDFWRU�ZKHQ�WKH�2SHUDWLRQ�ILHOG�LV�VHW�WR�/HUS��IRU�
H[DPSOH���7KH�RSWLRQV�DUH��

� �� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU���LI�WKH�
ILUVW�VWDJH�

� �� �&RORU�$�
� �� �7H[WXUH&RPSRVLWH)DFWRU��$�
� �� �7H[HO��$�
� �� �7H[HO��$�

ZKHUH�&�LV�WKH�5*%�RU�$�GHSHQGLQJ�RQ�WKH�FKDQQHO��

��� ,QYHUW,� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�,�YDOXH�EHIRUH�LW�
LV�XVHG��

��� $� ✔ ✔ [� 7KLV�ELW�VHOHFWV�ZKLFK�$UJ��DIWHU�DQ\�LQYHUVLRQ��LV�WR�EH�
XVHG�DV�$�LQ�WKH�2SHUDWLRQ���7KH�RSWLRQV�DUH��
� �� �$UJ��
� �� �$UJ��

��� %� ✔ ✔ [� 7KLV�ELW�VHOHFWV�ZKLFK�$UJ��DIWHU�DQ\�LQYHUVLRQ��LV�WR�EH�
XVHG�DV�%�LQ�WKH�2SHUDWLRQ���7KH�RSWLRQV�DUH��
� �� �$UJ��
� �� �$UJ��
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��«��� 2SHUDWLRQ� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�KRZ�WKH�WKUHH�LQSXWV��$��%�DQG�,��
DUH�FRPELQHG���1RWH�WKH�LQSXWV�FDQ�EH�RSWLRQDOO\�
LQYHUWHG�EHIRUH�EHLQJ�FRPELQHG���7KH���ELW�LQSXWV�DUH�
XQVLJQHG�����IL[HG�SRLQW�IRUPDW��EXW�����LV�WUHDWHG�DV�
LI�LW�ZHUH�����IRU�WKH�FDOFXODWLRQV���7KH�SRVVLEOH�
RSHUDWLRQV�DUH��
� �� �3DVV��$��
� �� �$GG��$���%��
� �� �$GG6LJQHG��$���%��������
� �� �6XEWUDFW��$���%��
� �� �0RGXODWH��$��%��
� �� �/HUS��$���������,����%��,��
� �� �0RGXODWH&RORU$GG$OSKD��$��%���,��
� �� �0RGXODWH$OSKD$GG&RORU��$��,���%��
� �� �$GG6PRRWK6DWXUDWH��$���%���$��%��

�� �0RGXODWH6LJQHG��$��%��EXW�$�DQG�%�
DUH�ELDVHG���ELW�QXPEHUV��

��«��� 6FDOH� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VFDOH�IDFWRU�WR�DSSO\�WR�WKH�ILQDO�
UHVXOW�EHIRUH�LW�LV�FODPSHG���7KH�RSWLRQV�DUH��
� �� �����
� �� ���
� �� ���
� �� ���

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�7H[WXUH�XQLW�FRPSRVLWHV�WKH�IUDPJHQW·V�&RORU��7H[HO��DQG�7H[HO��YDOXHV�ZLWK�RQH�RU�WZR�FRQVWDQW�

FRORU�YDOXHV�KHOG�LQ�UHJLVWHUV�DQG�SDVVHV�WKH�UHVXOW�RQ�WR�WKH�QH[W�XQLW�DV�D�WH[WXUH�YDOXH��
7KH�FRPSRVLWLQJ�LV�GRQH�LQ�WZR�VWDJHV�DQG�LV�FRQWUROOHG�VHSDUDWHO\�IRU�WKH�5*%�FKDQQHOV�DQG�WKH�
$OSKD�FKDQQHO���7KLV�UHJLVWHU�GHILQHV�WKH�RSHUDWLRQ�IRU�WKH�DOSKD�FKDQQHOV�LQ�FRPSRVLWLQJ�VWDJH���IRU�
WKLV�XQLW��
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��
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TextureCompositeColorMode1 
TextureCompositeColorMode1And 
TextureCompositeColorMode1Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH&RPSRVLWH&RORU�
0RGH��

7H[WXUH� �[%���� %LWILHOG�

7H[WXUH&RPSRVLWH&RORU�
0RGH�$QG�

7H[WXUH� �[%�$�� %LWILHOG�/RJLF�0DVN�

7H[WXUH&RPSRVLWH&RORU�
0RGH�2U�

7H[WXUH� �[%�$�� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�RXWSXW�WR�EH�FDOFXODWHG�DV�GHILQHG�
E\�WKH�ILHOGV�LQ�WKLV�UHJLVWHU��RWKHUZLVH�WKH�WH[HO��GDWD�
LV�SDVVHG�WKURXJK�IRU�VWDJH��DQG�2XWSXW�GDWD�LV�SDVVHG�
WKURXJK�IRU�VWDJH����

�«�� $UJ�� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�$UJ����7KH�
RSWLRQV�DUH��

� �� �2XWSXW�&�RI�WKH�SUHYLRXV�VWDJH�RU�KHLJKW�
LI�WKH�ILUVW�VWDJH�

� �� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU�KHLJKW�
LI�WKH�ILUVW�VWDJH�

� �� �&RORU�&�
� �� �&RORU�$�
� �� �7H[WXUH&RPSRVLWH)DFWRU��&�
� �� �7H[WXUH&RPSRVLWH)DFWRU��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� ��� �6XP�RI�WKH�FRORU�FRPSRQHQWV�RI�WKH�

SUHYLRXV�VWDJH�RU���LI�WKH�ILUVW�VWDJH��
ZKHUH�Q�LV�WKH�VDPH�DV�WKH�UHJLVWHU�VXIIL[�DQG�&�LV�WKH�
5*%�RU�$�GHSHQGLQJ�RQ�WKH�FKDQQHO��
KHLJKW�LV�GHILQHG�DV�FODPS��7H[HO��$���7H[HO��$���
�����

�� ,QYHUW$UJ�� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�$UJ��YDOXH�
EHIRUH�LW�LV�XVHG��
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�«�� $UJ�� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�YDOXH�IRU�$UJ����7KH�
RSWLRQV�DUH��

� �� �2XWSXW�&�RI�WKH�SUHYLRXV�VWDJH�RU�KHLJKW�
LI�WKH�ILUVW�VWDJH�

� �� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU�KHLJKW�
LI�WKH�ILUVW�VWDJH�

� �� �&RORU�&�
� �� �&RORU�$�
� �� �7H[WXUH&RPSRVLWH)DFWRU��&�
� �� �7H[WXUH&RPSRVLWH)DFWRU��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� �� �7H[HO��&�
� �� �7H[HO��$�
� ��� �6XP�RI�WKH�FRORU�FRPSRQHQWV�RI�WKH�
SUHYLRXV�VWDJH�RU���LI�WKH�ILUVW�VWDJH��

ZKHUH�&�LV�WKH�5*%�RU�$�GHSHQGLQJ�RQ�WKH�FKDQQHO��
KHLJKW�LV�GHILQHG�DV�FODPS��7H[HO��$���7H[HO��$���
�����

��� ,QYHUW$UJ�� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�$UJ��YDOXH�
EHIRUH�LW�LV�XVHG��

��«��� ,� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKDW�LV�XVHG�DV�WKH�LQWHUSRODWLRQ�
IDFWRU�ZKHQ�WKH�2SHUDWLRQ�ILHOG�LV�VHW�WR�/HUS��IRU�
H[DPSOH���7KH�RSWLRQV�DUH��

� �� �2XWSXW�$�RI�WKH�SUHYLRXV�VWDJH�RU���LI�WKH�
ILUVW�VWDJH�

� �� �&RORU�$�
� �� �7H[WXUH&RPSRVLWH)DFWRU��$�
� �� �7H[HO��$�
� �� �7H[HO��$�

ZKHUH�&�LV�WKH�5*%�RU�$�GHSHQGLQJ�RQ�WKH�FKDQQHO��

��� ,QYHUW,� ✔ ✔ [� 7KLV�ELW��LI�VHW��ZLOO�LQYHUW�WKH�VHOHFWHG�,�YDOXH�EHIRUH�LW�
LV�XVHG��

��� $� ✔ ✔ [� 7KLV�ELW�VHOHFWV�ZKLFK�$UJ��DIWHU�DQ\�LQYHUVLRQ��LV�WR�EH�
XVHG�DV�$�LQ�WKH�2SHUDWLRQ���7KH�RSWLRQV�DUH��
� �� �$UJ��
� �� �$UJ��

��� %� ✔ ✔ [� 7KLV�ELW�VHOHFWV�ZKLFK�$UJ��DIWHU�DQ\�LQYHUVLRQ��LV�WR�EH�
XVHG�DV�%�LQ�WKH�2SHUDWLRQ���7KH�RSWLRQV�DUH��
� �� �$UJ��
� �� �$UJ��
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��«��� 2SHUDWLRQ� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�KRZ�WKH�WKUHH�LQSXWV��$��%�DQG�,��
DUH�FRPELQHG���1RWH�WKH�LQSXWV�FDQ�EH�RSWLRQDOO\�
LQYHUWHG�EHIRUH�EHLQJ�FRPELQHG���7KH���ELW�LQSXWV�DUH�
XQVLJQHG�����IL[HG�SRLQW�IRUPDW��EXW�����LV�WUHDWHG�DV�
LI�LW�ZHUH�����IRU�WKH�FDOFXODWLRQV���7KH�SRVVLEOH�
RSHUDWLRQV�DUH��
� �� �3DVV��$��
� �� �$GG��$���%��
� �� �$GG6LJQHG��$���%��������
� �� �6XEWUDFW��$���%��
� �� �0RGXODWH��$��%��
� �� �/HUS��$���������,����%��,��
� �� �0RGXODWH&RORU$GG$OSKD��$��%���,��
� �� �0RGXODWH$OSKD$GG&RORU��$��,���%��
� �� �$GG6PRRWK6DWXUDWH��$���%���$��%��

�� �0RGXODWH6LJQHG��$��%��EXW�$�DQG�%�
DUH�ELDVHG���ELW�QXPEHUV��

��«��� 6FDOH� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�VFDOH�IDFWRU�WR�DSSO\�WR�WKH�ILQDO�
UHVXOW�EHIRUH�LW�LV�FODPSHG���7KH�RSWLRQV�DUH��
� �� �����
� �� ���
� �� ���
� �� ���

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�7H[WXUH�XQLW�FRPSRVLWHV�WKH�IUDJPHQW·V�&RORU��7H[HO��DQG�7H[HO��YDOXHV�ZLWK�RQH�RU�WZR�FRQVWDQW�

FRORU�YDOXHV�KHOG�LQ�UHJLVWHUV�DQG�SDVVHV�WKH�UHVXOW�RQ�WR�WKH�QH[W�XQLW�DV�D�WH[WXUH�YDOXH��
7KH�FRPSRVLWLQJ�LV�GRQH�LQ�WZR�VWDJHV�DQG�LV�FRQWUROOHG�VHSDUDWHO\�IRU�WKH�5*%�FKDQQHOV�DQG�WKH�
$OSKD�FKDQQHO���7KLV�UHJLVWHU�GHILQHV�WKH�RSHUDWLRQ�IRU�WKH�DOSKD�FKDQQHOV�LQ�FRPSRVLWLQJ�VWDJH���IRU�
WKLV�XQLW��
�
7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�
IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

TextureCompositeFactor0 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH&RPSRVLWH)DFWRU�� *OREDO� �[%���� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� UHG� ✔ ✔ [� UHG�

�«��� JUHHQ� ✔ ✔ [� JUHHQ�

��«��� EOXH� ✔ ✔ [� EOXH�

��«��� DOSKD� ✔ ✔ [� DOSKD�

 
1RWHV�� 7KH�7H[WXUH�XQLW�FRPSRVLWHV�WKH�IUDJPHQW·V�&RORU��7H[HO��DQG�7H[HO��YDOXHV�ZLWK�RQH�RU�WZR�FRQVWDQW�

FRORU�YDOXHV�KHOG�LQ�UHJLVWHUV�DQG�SDVVHV�WKH�UHVXOW�RQ�WR�WKH�QH[W�XQLW�DV�D�WH[WXUH�YDOXH��
7KH�FRPSRVLWLQJ�LV�GRQH�LQ�WZR�VWDJHV�DQG�LV�FRQWUROOHG�VHSDUDWHO\�IRU�WKH�5*%�FKDQQHOV�DQG�WKH�
$OSKD�FKDQQHO���7KLV�UHJLVWHU�KROGV�WKH�FRQVWDQW�IDFWRU�WR�XVH�ZLWK�FRPSRVLWLQJ�VWDJH����
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TextureCompositeFactor1 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH&RPSRVLWH)DFWRU�� 7H[WXUH� �[%���� %LWILHOG�
� &RPPDQG� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� UHG� ✔ ✔ [� UHG�

�«��� JUHHQ� ✔ ✔ [� JUHHQ�

��«��� EOXH� ✔ ✔ [� EOXH�

��«��� DOSKD� ✔ ✔ [� DOSKD�

 
1RWHV�� 7KH�7H[WXUH�XQLW�FRPSRVLWHV�WKH�&RORU��7H[HO��DQG�7H[HO��IURP�D�VWHS�UHJLVWHU�ZLWK�RQH�RU�WZR�

FRQVWDQW�FRORU�YDOXHV�KHOG�LQ�UHJLVWHUV�DQG�SDVVHV�WKH�UHVXOW�RQ�WR�WKH�QH[W�XQLW�DV�D�WH[WXUH�YDOXH��
7KH�FRPSRVLWLQJ�LV�GRQH�LQ�WZR�VWDJHV�DQG�LV�FRQWUROOHG�VHSDUDWHO\�IRU�WKH�5*%�FKDQQHOV�DQG�WKH�
$OSKD�FKDQQHO���7KLV�UHJLVWHU�KROGV�WKH�FRQVWDQW�IDFWRU�WR�XVH�ZLWK�FRPSRVLWLQJ�VWDJH����

TextureCompositeMode 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH&RPSRVLWH0RGH� 7H[WXUH� �[%���� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� *OREDO�HQDEOH�GLVDEOH�IRU�7H[WXUH�&RPSRVLWLRQ�

�«��� 8QXVHG��� �� �� [� �

 
1RWHV�� *OREDO�HQDEOH�GLVDEOH�IRU�7H[WXUH�&RPSRVLWH�RSHUDWLRQ���6HWWLQJ�%LW��FDXVHV�WKH�FRPSRVLWLQJ�

RSHUDWLRQ�WR�EH�FDOFXODWHG�DQG�WR�UHSODFH�WKH�WH[WXUH��YDOXH�VHQW�WR�WKH�QH[W�XQLW��RWKHUZLVH�WKH�WH[WXUH�
YDOXH�UHPDLQV�XQFKDQJHG���7KLV�HQDEOH�LV�DOVR�TXDOLILHG�E\�WKH�7H[WXUH(QDEOH�ELW�LQ�WKH�5HQGHU�
FRPPDQG���
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TextureCoordMode 
TextureCoordModeAnd 
TextureCoordModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH&RRUG0RGH� 7H[WXUH� �[����� %LWILHOG�
7H[WXUH&RRUG0RGH$QG� 7H[WXUH� �[$&��� %LWILHOG�
7H[WXUH&RRUG0RGH2U� 7H[WXUH� �[$&��� %LWILHOG�
� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�RXWSXW�WR�EH�FDOFXODWHG�DV�GHILQHG�
E\�WKH�ILHOGV�LQ�WKLV�UHJLVWHU��RWKHUZLVH�WKH�RXWSXW�
YDOXHV�DUH�VHW�WR�]HUR���7KH�7H[WXUH(QDEOH�ELW�LQ�WKH�
5HQGHU�FRPPDQG�PXVW�DOVR�EH�VHW�WR�HQDEOH�WKLV�XQLW��

�«�� :UDS6� ✔ ✔ [� 7KLV�ILHOG�GHWHUPLQHV�KRZ�WKH�V�FRRUGLQDWH�LV�EURXJKW�
LQWR�WKH�UDQJH����«����ZKHQ�LW�LV�RXWVLGH�WKLV�UDQJH���
7KH�RSWLRQV�DUH��
� �� �&ODPS�
� �� �5HSHDW�
� �� �0LUURU�

�«�� :UDS7� ✔ ✔ [� 7KLV�ILHOG�GHWHUPLQHV�KRZ�WKH�W�FRRUGLQDWH�LV�EURXJKW�
LQWR�WKH�UDQJH����«����ZKHQ�LW�LV�RXWVLGH�WKLV�UDQJH���
7KH�RSWLRQV�DUH��
� �� �&ODPS�
� �� �5HSHDW�
� �� �0LUURU�

�� 2SHUDWLRQ� ✔ ✔ [� 7KLV�ELW�VHOHFWV�LI�WKH�FRRUGLQDWHV�DUH�WR�EH�WUHDWHG�DV�
�'�FRRUGLQDWHV�DQG�LJQRUH�SHUVSHFWLYH�FRUUHFWLRQ��RU�D�
�'�FRRUGLQDWHV�DQG�EH�SHUVSHFWLYHO\�FRUUHFWHG��
� �� ��'�PRGH�
� �� ��'�PRGH��
:KHQ�UHVHW�WKH�DGGUHVVHV�DUH�FDOFXODWHG�LQ�
�'�PRGH
�
VR�QR�SHUVSHFWLYH�FRUUHFWLRQ�LV�GRQH���7KLV�ZLOO�
W\SLFDOO\�UXQ�WZLFH�DV�IDVW�DV�
�'�PRGH
�ZKHUH�
SHUVSHFWLYH�FRUUHFWLRQ�LV�GRQH���,Q�WKH��'�FDVH�WKH�
ZUDS�RSHUDWLRQ�LV�DOZD\V�´UHSHDWµ�DV�WKH�''$�XQLWV�
DUH�DOORZHG�WR�ZUDS�DURXQG�DQG�KDYH�WKH�IL[HG������
IL[HG�SRLQW�IRUPDW��/HYHO�RI�GHWDLO�FDOFXODWLRQ�LV�QRW�
GRQH�LQ��'�PRGH��

�� ,QKLELW''$�
,QLWLDOLVDWLRQ�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��SUHYHQWV�WKH�''$�IURP�EHLQJ�
XSGDWHG�IURP�WKH�6WDUW�UHJLVWHUV�DW�WKH�VWDUW�RI�D�
SULPLWLYH���7KLV�LV�XVHIXO�ZKHQ�WKH�WH[WXUH�PDSSLQJ�LV�
EHLQJ�XVHG�WR�SURYLGH�WKH�SDWWHUQ�RU�VWLSSOH�DORQJ�D�
SRO\OLQH�DQG�LW�LV�GHVLUDEOH�WKDW�WKH�SDWWHUQ�FRQWLQXHV�
VPRRWKO\�IURP�RQH�OLQH�WR�WKH�QH[W���

�� (QDEOH/2'� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�OHYHO�RI�GHWDLO�FDOFXODWLRQ�
WR�EH�FDOFXODWHG���7KLV�DOVR�LQYROYHV�VHWWLQJ�WKH�VWDUW�
YDOXHV�RI�WKH�6���7��DQG�4��''$V�DV�D�IXQFWLRQ�RI�
WKH�'<�JUDGLHQWV�DQG�WKH�6��7�DQG�4�VWDUW�YDOXHV��
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�� (QDEOH'<� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�'<�JUDGLHQWV�RI�6��7�
DQG�4�WR�EH�FDOFXODWHG��RWKHUZLVH�WKH\�DUH�SURYLGHG�E\�
VRPH�H[WHUQDO�VRXUFH��

�«��� :LGWK� ✔ ✔ [� PDS�ZKHQ�PLS�PDSSLQJ���,WV�OHJDO�UDQJH�LV��«���
LQFOXVLYH�DQG�LV�RQO\�XVHG�ZKHQ�WKH�(QDEOH/2'�ELW�LV�
���

��«��� +HLJKW� ✔ ✔ [� 7KLV��ILHOG�KROGV�WKH�KHLJKW��DV�D�SRZHU�RI����RI�WKH�
KLJKHVW�UHVROXWLRQ�WH[WXUH�PDS�ZKHQ�PLS�PDSSLQJ���
,WV�OHJDO�UDQJH�LV��«���LQFOXVLYH�DQG�LV�RQO\�XVHG�
ZKHQ�WKH�(QDEOH/2'�ELW�LV����

��� 7\SH� ✔ ✔ [� 7KLV�ELW�VHOHFWV�W\SH�RI�WH[WXUH�PDS�DQG�LV�RQO\�XVHG�WR�
GLVDEOH�WKH�W�GHULYDWLYHV�IURP�LQIOXHQFLQJ�WKH�OHYHO�RI�
GHWDLO�FDOFXODWLRQV�ZKHQ�D��'�WH[WXUH�PDS�LV�EHLQJ�
XVHG��� �� ��'�PDS�
� �� ��'�PDS�

��«��� :UDS6�� ✔ ✔ [� 7KLV�ILHOG�GHWHUPLQHV�KRZ�WKH�V��FRRUGLQDWH�LV�
EURXJKW�LQWR�WKH�UDQJH����«����ZKHQ�LW�LV�RXWVLGH�WKLV�
UDQJH���7KH�RSWLRQV�DUH��� �� �&ODPS�
� �� �5HSHDW�
� �� �0LUURU�

��«��� :UDS7�� ✔ ✔ [� 7KLV�ILHOG�GHWHUPLQHV�KRZ�WKH�W��FRRUGLQDWH�LV�
EURXJKW�LQWR�WKH�UDQJH����«����ZKHQ�LW�LV�RXWVLGH�WKLV�
UDQJH���7KH�RSWLRQV�DUH���� �� �&ODPS�
� �� �5HSHDW�
� � �� �0LUURU�

��� 'XSOLFDWH�
&RRUGV�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�DQ\�ORDGLQJ�RQH�RI�WKH�''$�
VWDUW��G[�RU�G\'RP�UHJLVWHUV�WR�ORDG�WKH�FRUUHVSRQGLQJ�
UHJLVWHUV�IRU�ERWK�WH[WXUH���DQG�WH[WXUH���''$�

��«��� 8XVHG�� �� �� [� �

�
1RWHV�� 3URYLGHV�RYHUDOO�FRQWURO�RI�WKH�JHQHUDWLRQ�RI�WH[HO�DGGUHVVHV���,Q�0;��3HUPHGLD��DQG�HDUOLHU�FKLSVHWV�

NQRZQ�DV�7H[WXUH$GGUHVV0RGH��EXW�WKH�DGGUHVV�GDWD�LV�QRZ�SDUW�RI�7H[WXUH�5HDG�IXQFWLRQDOLW\��7KH�
'HOWD�8QLW�*UDEV�D�FRS\�RI�WKLV�UHJLVWHU�VR�WKH�/2'�VRXUFH�ELW�FDQ�EH�PRGLILHG�EDVHG�RQ�WKH�SULPLWLYH�
W\SH��

TextureData 

1DPH� 7\SH� 2IIVHW� )RUPDW�

7H[WXUH'DWD� /RFDOEXIIHU� �[��(�� ,QWHJHU�

� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 7H[WXUH�YDOXH� ✕  ✓  [� ���ELW�LQWHJHU�YDOXH�IURP���WR�������

 
1RWHV�� ��ELW�UDZ�WH[WXUH�YDOXH��IRUPDWWHG�WR�PDWFK�WKH�IRUPDW�WKDW�ZLOO�EH�XVHG�ZKHQ�WKH�WH[WXUH�LV�UHDG�EDFN�

IURP�WKH�ORFDOEXIIHU��0D\�LQFOXGH�PXOWLSOH�WH[HOV��GHSHQGLQJ�RQ�WKH�WH[HO�GHSWK���LQ�ZKLFK�FDVH�WKH�
RUGHU�RI�WH[HOV�ZLWKLQ�WKH�UHJLVWHU�ZLOO�GHSHQG�RQ�IDFWRUV�VXFK�DV�WKH�E\WH�VZDS�PRGH��DV�GHILQHG�LQ�WKH�
7H[WXUH)RUPDW�UHJLVWHU�ZKHQ�WKH�WH[WXUH�LV�VXEVHTXHQWO\�UHDG���
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TextureEnvColor 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH(QYLURQPHQW&RORU� 7H[WXUH� �[����� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 5� ✔ ✔ [� 5HG�

�«��� *� ✔ ✔ [� *UHHQ�

��«��� %� ✔ ✔ [� %OXH�

��«��� $� ✔ ✔ [� $OSKD�

 
1RWHV�� &RQVWDQW�FRORU�YDOXH�XVHG�LQ�EOHQG�WH[WXULQJ�PRGH���
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TextureFilterMode 
TextureFilterModeAnd 
TextureFilterModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�

7H[WXUH)LOWHU0RGH� $OSKD�%OHQG� �[��(�� %LWILHOG�

7H[WXUH)LOWHU0RGH$QG� $OSKD�%OHQG� �[$'��� %LWILHOG�/RJLF�0DVN�

&KURPD7HVW0RGH2U� $OSKD�%OHQG� �[$'��� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�RXWSXW�WR�EH�FDOFXODWHG�DV�GHILQHG�
E\�WKH�ILHOGV�LQ�WKLV�UHJLVWHU��RWKHUZLVH�WKH�WH[HO��DQG�
WH[HO��YDOXHV�DUH�VHW�WR�]HUR���7KH�7H[WXUH(QDEOH�ELW�LQ�
WKH�5HQGHU�FRPPDQG�PXVW�DOVR�EH�VHW�WR�HQDEOH�WKLV�
XQLW��

�«�� )RUPDW�� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�IRUPDW�RI�WKH�WH[HO�GDWD�7�«7����
7KH�RSWLRQV�DUH�
� �� �$�/��
� �� �/��
� �� �,��
� �� �$��
� �� �����
� �� �$�,��
� �� ������
� �� �����
� �� ������
� �� �����
� ��� ������RU�<89�

�� &RORU2UGHU�� ✔ ✔ [� 7KLV�ELW�VHOHFWV�WKH�FRORU�FRPSRQHQW�RUGHU�RI�WKH�WH[HO�
GDWD�7�«7����7KH�WZR�RSWLRQV�DUH��
� �� �$*%5�
� �� �$5*%�

�� $OSKD0DS(QDE
OH��

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH�DOSKD�YDOXH�RI�WH[HOV�
7�«7��WR�EH�IRUFHG�WR�]HUR�EDVHG�RQ�WHVWLQJ�WKH�
FRORU�YDOXHV��

�� $OSKD0DS6HQVH
��

✔ ✔ [� 7KLV�ELW�VHOHFWV�LI�WKH�DOSKD�YDOXH�IRU�WH[HOV�7�«7��
VKRXOG�EH�VHW�WR�]HUR�ZKHQ�WKH�FRORUV�DUH�LQ�UDQJH�RU�
RXW�RI�UDQJH���7KH�RSWLRQV�DUH��
� �� �2XW�RI�UDQJH�
� �� �,Q�UDQJH�

�� &RPELQH&DFKHV� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FRPELQHV�ERWK�EDQNV�RI�WKH�FDFKH�
VR�WKH\�DUH�XVHG�IRU�WH[WXUH�����7KLV�LV�DQ�RSWLPLVDWLRQ�
DQG�DOORZV�ODUJHU�WH[WXUHV�WR�EH�KDQGOHG�EHIRUH�
VFDQOLQH�FRKHUHQF\�VWDUWV�WR�EUHDN�GRZQ��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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�«��� )RUPDW�� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�IRUPDW�RI�WKH�WH[HO�GDWD�7�«7����
7KH�RSWLRQV�DUH�
� �� �$�/��
� �� �/��
� �� �,��
� �� �$��
� �� �����
� �� �$�,��
� �� ������
� �� �����
� �� ������
� �� �����
� ��� ������RU�<89�

��� &RORU2UGHU�� ✔ ✔ [� 7KLV�ELW�VHOHFWV�WKH�FRORU�FRPSRQHQW�RUGHU�RI�WKH�WH[HO�
GDWD�7�«7����7KH�WZR�RSWLRQV�DUH��
� �� �$*%5�
� �� �$5*%�

��� $OSKD0DS(QDE
OH��

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH�DOSKD�YDOXH�RI�WH[HOV�
7�«7��WR�EH�IRUFHG�WR�]HUR�EDVHG�RQ�WHVWLQJ�WKH�
FRORU�YDOXHV��

��� $OSKD0DS6HQVH
��

✔ ✔ [� 7KLV�ELW�VHOHFWV�LI�WKH�DOSKD�YDOXH�IRU�WH[HOV�7�«7��
VKRXOG�EH�VHW�WR�]HUR�ZKHQ�WKH�FRORUV�DUH�LQ�UDQJH�RU�
RXW�RI�UDQJH���7KH�RSWLRQV�DUH��
� �� �2XW�RI�UDQJH�
� �� �,Q�UDQJH�

��� $OSKD0DS)LOWHU
LQJ�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��ZLOO�DOORZ�WKH�DOSKD�PDSSHG�WH[HOV�
�$OSKD0DS(QDEOH�PXVW�EH�VHW��WR�FDXVH�WKH�IUDJPHQW�
WR�EH�GLVFDUGHG�GHSHQGLQJ�RQ�WKH�FRPSDULVRQ�RI�WKH�
QXPEHU�RI�WH[HOV�WR�EH�DOSKD�PDSSHG�ZLWK�WKH�
IROORZLQJ�WKUHH�OLPLW�ILHOGV��

��«��� $OSKD0DS)LOWHU
/LPLW��

✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�QXPEHU�RI�DOSKD�PDSSHG�WH[HOV�LQ�
WKH�JURXS�7�«7��ZKLFK�PXVW�EH�H[FHHGHG�IRU�WKH�
IUDJPHQW�WR�EH�GLVFDUGHG��

��«��� $OSKD0DS)LOWHU
/LPLW��

✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�QXPEHU�RI�DOSKD�PDSSHG�WH[HOV�LQ�
WKH�JURXS�7�«7��ZKLFK�PXVW�EH�H[FHHGHG�IRU�WKH�
IUDJPHQW�WR�EH�GLVFDUGHG��

��«��� $OSKD0DS)LOWHU
/LPLW���

✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�QXPEHU�RI�DOSKD�PDSSHG�WH[HOV�LQ�
WKH�JURXS�7�«7��ZKLFK�PXVW�EH�H[FHHGHG�IRU�WKH�
IUDJPHQW�WR�EH�GLVFDUGHG��

��� 0XOWL7H[WXUH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��SUHYHQWV�WKH�$OSKD�0DS�)LOWHULQJ�
ORJLF�IURP�WHVWLQJ�WKH�,��LQWHUSRODQW�DQG�PD\EH�
GLVUHJDUGLQJ�WKH�DOSKD�PDS�UHVXOW�RI�7�«7��RU�
7�«7�����7KLV�ELW�VKRXOG�EH�VHW�IRU�PXOWL�WH[WXUH�
RSHUDWLRQ�ZKHQ�DOSKD�PDS�ILOWHULQJ�LV�UHTXLUHG���,W�
VKRXOG�EH�FOHDU�RWKHUZLVH��

��� )RUFH$OSKD7R
2QH��

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��ZLOO�IRUFH�WKH�DOSKD�FKDQQHO�RI�
7�«7��WR�EH�VHW�WR�����������UHJDUGOHVV�RI�WKH�FRORU�
IRUPDW�RU�WKH�SUHVHQFH�RI�D�UHDO�DOSKD�FKDQQHO��

��� )RUFH$OSKD7R
2QH��

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��ZLOO�IRUFH�WKH�DOSKD�FKDQQHO�RI�
7�«7��WR�EH�VHW�WR�����������UHJDUGOHVV�RI�WKH�FRORU�
IRUPDW�RU�WKH�SUHVHQFH�RI�D�UHDO�DOSKD�FKDQQHO��
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��� 6KLIW�� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�FRQYHUVLRQ�RI�7�«7��
IRU�FRORU�FRPSRQHQWV�OHVV�WKDQ���ELWV�ZLGH�WR�EH�GRQH�
E\�D�VKLIW�RSHUDWLRQ��RWKHUZLVH�D�VFDOH�RSHUDWLRQ�LV�
QHHGHG���7KH�VKLIW�RSHUDWLRQ�LV�XVHIXO�ZKHUH�WKH�H[DFW�
FRORU��DIWHU�GLWKHULQJ��LV�WR�EH�SUHVHUYHG�IRU�IODW�
VKDGHG�DUHDV��VXFK�DV�LQ�D�VWUHWFK�EOLW��

��� 6KLIW�� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�FRQYHUVLRQ�RI�7�«7��
IRU�FRORU�FRPSRQHQWV�OHVV�WKDQ���ELWV�ZLGH�WR�EH�GRQH�
E\�D�VKLIW�RSHUDWLRQ��RWKHUZLVH�D�VFDOH�RSHUDWLRQ�LV�
QHHGHG���7KH�VKLIW�RSHUDWLRQ�LV�XVHIXO�ZKHUH�WKH�H[DFW�
FRORU��DIWHU�GLWKHULQJ��LV�WR�EH�SUHVHUYHG�IRU�IODW�
VKDGHG�DUHDV��VXFK�DV�LQ�D�VWUHWFK�EOLW��

 
1RWHV�� 7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�

IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��
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TextureFormatControl 
TextureFormatControlAnd 
TextureFormatControlOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH)RUPDW&RQWURO� 7H[WXUH� �['���� %LWILHOG�
7H[WXUH)RUPDW&RQWURO$QG� 7H[WXUH� �['���� %LWILHOG�
7H[WXUH)RUPDW&RQWURO2U� 7H[WXUH� �['���� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� 2YHUDOO�8QLW�HQDEOH�

�� (TXDO,QY:� ✔ ✔ [� �� �HQDEOH���:KHQ�HQDEOHG��WHVWV�WKH�,QY:�YDOXH�IRU�
DOO�YHUWLFHV�LQ�WKH�SULLWLYH���,I��DOO�DUH�HTXDO�LW�VHWV�WKHP�
DOO�WR���WR�LPSURYH�QXPHULFDO�DFFXUDF\�LQ�WKH�
UDVWHUL]HU��

�� :UDS6$� ✔ ✔ [� �� �HQDEOH�'�'�ZUDSSLQJ��

�� :UDS7$� ✔ ✔ [� �� �HQDEOH�'�'�ZUDSSLQJ�

�� :UDS6%� ✔ ✔ [� �� �HQDEOH�'�'�ZUDSSLQJ�

�� :UDS7%� ✔ ✔ [� �� �HQDEOH�'�'�ZUDSSLQJ�

�� 5HVHUYHG�� ✔ ✔ [� �

�� 6FDOH%\,QY:$� ✔ ✔ [� �� �HQDEOH�VFDOLQJ���PXVW�EH�GLVDEOHG�LQ�)RJ�XQLW�

�� 6FDOH%\,QY:%� ✔ ✔ [� �� �HQDEOH�VFDOLQJ���PXVW�EH�GLVDEOHG�LQ�)RJ�XQLW�

�«��� 5HVHUYHG� ✔ ✔ ;� �

��� 3HU3RO\0LS�
0DS$�

✔ ✔ [� �� �HQDEOHG�

��� 3HU3RO\0LS�
0DS%�

✔ ✔ [� �� �HQDEOHG�

������� 5HVHUYHG� ✔ ✔ [� �

��� 7H[WXUH6KLIW6$� ✔ ✔ [� �� �HQDEOHG�

��� 7H[WXUH6KLIW7$� ✔ ✔ [� �� �HQDEOHG�

��� 7H[WXUH6KLIW6%� ✔ ✔ [� �� �HQDEOHG�

��� 7H[WXUH6KLIW7%� ✔ ✔ [� �� �HQDEOHG�

��� (QDEOH��
7H[WXUH$�

✔ ✔ [� �� �HQDEOHG�

��� (QDEOH�
7H[WXUH%�

✔ ✔ [� �� �HQDEOH�

��� (PXODWH0XOWL�
7H[WXUH�

✔ ✔ [� �� �HQDEOHG��3URGXFHV�D�FRPPDQG�VWUHDP�ZKLFK�
FDXVHV�WKH�GHOWD�XQLW�WR�HPXODWH�PXOWL�WH[WXUH�VHWXS��

��� (PXODWH�'�
7H[WXUH�

✔ ✔ [� �� �HQDEOHG���7KH�GHOWD�XQLW�FDQQRW�SURFHVV��'�
WH[WXUHV�VR�D�PHFKDQLVP�LV�XVHG�WR�SURFHVV�WKH�5�
FRPSRQHQW�ILUVW�DV�WKRXJK�LW�LV�WKH�6�FRPSRQHQW��WKHQ�
WKH�6�DQG�7�FRPSRQHQWV�DUH�SURFHVVHG�LQ�D�VHFRQG�
SDVV��
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��� $$/LQH4XDG�
)L[�

✔ ✔ [� �� �ZKHQ�HQDEOHG��DYRLGV�D�EXJ�ZKHQ�GUDZLQJ�TXDG�
VWULSV�ZLWK�SRO\PRGH�VHW�WR�/LQHV�XVLQJ�DQWLDOLDVLQJ��

��� 8VH'HOWD0RGH�
2YHUULGH�

✔ ✔ [� �� �HQDEOHV�XVH�RI�WKH�'HOWD2YHUULGH�UHJLVWHUV�WR�
UHGXFH�VHWXS�GXSOLFDWLRQ�GXULQJ�HPXODWHG�PXOWL�
WH[WXULQJ��

��� 3URMHFW7H[/2
'�

✔ ✔ [� �� �HQDEOHG��VHW�/2'�WR���LI�WH[WXUH�LV�SURMHFWHG����
�� �T�YDOXH�LV�IDFWRUHG�LQWR�WKH�/2'�FDOFXODWLRQ�

��«��� 5HVHUYHG�� ✔ ✔ [� �

 
1RWHV�� • (DFK�FRRUGLQDWH�RI�HDFK�WH[WXUH�FDQ�EH�LQGLYLGXDOO\�HQDEOHG�WR�ZUDS��7KLV�W\SH�RI�

ZUDSSLQJ��DOVR�NQRZQ�DV�'�'�ZUDSSLQJ��LQYROYHV�PRGLI\LQJ�WKH�WH[WXUH�FRRUGLQDWHV�DW�
WKH�YHUWLFHV�LQVWHDG�RI�WKH�SHU�SL[HO�YDOXHV�DIWHU�LQWHUSRODWLRQ�LQ�WKH�UDVWHUL]HU��1RUPDO�
WH[WXUH�PDSSLQJ�UXOHV�UHTXLUH�WKDW�LQWHUSRODWLRQ�RI�WH[WXUH�FR�RUGLQDWHV�JRHV�IURP�WKH�
VWDUW�YDOXH�WR�WKH�HQG�YDOXH�LQ�D�OLQHDU�IDVKLRQ��,I�WH[WXUH�ZUDSSLQJ�LV�HQDEOHG�WKH�UXOHV�
DUH�FKDQJHG�WR�UHTXLUH�WKH�LQWHUSRODWLRQ�WR�WDNH�WKH�VKRUWHVW�GLVWDQFH�EHWZHHQ�WKH�VWDUW�
DQG�HQG�FR�RUGLQDWHV���

• 7H[WXUH�FRRUGLQDWHV�DUH�XVXDOO\�GLYLGHG�E\�Z�GXULQJ�SURFHVVLQJ�LQ�WKH�WH[WXUH�IRJ�XQLW��
,I�WKH�WH[WXUH�IRUPDW�XQLW�GRHV�DQ\�SURFHVVLQJ��QRW�LQFOXGLQJ�WKH�PXOWLSOH�WH[WXUH�
VXSSRUW�GHVFULEHG�ODWHU��WKH�WH[WXUH�FRRUGLQDWHV�PXVW�QRW�EH�VFDOHG�EHIRUHKDQG��7KH�
VFDOLQJ�PXVW�EH�GLVDEOHG�LQ�WKH�WH[WXUH�IRJ�XQLW�DQG�HQDEOHG�LQ�WKLV�XQLW��

• 3HU�SRO\0LS0DS��,I�WKH�UDVWHUL]HU�LV�XQDEOH�WR�FDOFXODWH�WKH�FRUUHFW�PLSPDS�OHYHO�IRU�
HDFK�SL[HO�SURFHVHG��D�VLQJOH�OHYHO�RI�GHWDLO�LV�DSSUR[LPDWHG�IRU�WKH�ZKROH�WULDQJOH��7KH�
YDOXH�LV�GHULYHG�IURP�D�UDWLR�RI�WKH�DUHD�WKH�WULDQJOH�WDNHV�RQ�WKH�VFUHH�FRPSDUHG�WR�WKH�
DUHD�LW�WDNHV�RQ�WKH�WH[WXUH�PDS��7KH�DUHD�WKH�WULDQJOH�WDNHV�RQ�WKH�VFUHHQ�FDQ�EH�VFDOHG�
XVLQJ�WKH�7H[WXUH/2'6FDOH�SDUDPHWHU��WKHUH�LV�D�VHSDUDWH�VFDOH�IRU�HDFK�RI�WKH�WH[WXUH�
PDSV�VXSSRUWHG��

• 7H[WXUH�VKLIW�LPSURYHV�QXPHULFDO�DFFXUDF\�ZKHQ�WKH�UDVWHUL]HU�XVHV�IL[HG�SRLQW�
DULWKPHWLF�IRU�WH[WXUH�FDOFXODWLRQV��,W�LV�DSSOLHG�ZKHQ�WH[WXUH�FRRUGLQDWHV�KDYH�D�ODUJH�
ELDV�DSSOLHG�WR�WKHP�EXW�VWLOO�KDYH�D�VPDOO�UDQJH��)RU�H[DPSOH��WKH�6�WH[WXUH�FRRUGLQDWHV�
IRU�D�WULDQJOH�FRXOG�EH������������������LQ�ZKLFK�FDVH�WKH�ODUJH�LQWHJHU�FRPSRQHQW�LV�
UHGXQGDQW��7KLV�VLWXDWLRQ�FRPPRQO\�RFFXUV�ZKHQ�D�WH[WXUH�LV�UHSHDWHG�PDQ\�WLPHV�
DFURVV�D�WHVVHODWHG�VXUIDFH��:KHQ�WH[WXUH�VKLIW�LV�HQDEOHG�WKH�LQWHJHU�FRPSRQHQW�LV�
UHPRYHG��EXW�WKLV�LV�RQO\�YDOLG�LI�WKH�WH[WXUH�ZUDS�PRGH��WKH�PRGH�XVHG�E\�WKH�
UDVWHUL]HU��LV�UHSHDW�RU�PLUURU���,I�WKH�WH[WXUH�LV�SURMHFWHG��L�H�WKH�T�FRPSRQHQW�LV�QRW������
WKH�VKLIW�RSHUDWLRQ�LV�XQFRQGLWLRQDOO\�GLVDEOHG��

• (PXODWH0XOWL7H[WXUH��7KH�HPXODWLRQ�LQYROYHV�XVLQJ�WKH�GHOWD�WR�GR�WZR�SDVVHV�RYHU�WKH�
GDWD��LQ�WKH�ILUVW�FDOFXODWLQJ�WH[WXUH�$��LQ�WKH�VHFRQG�FDOFXODWLQJ�WH[WXUH�%��7KH�VHWXS�
FDOFXODWLRQV�IRU�DOO�SDUDPWHUV�DUH�UHSHDWHG�RQ�HDFK�SKDVH�RI�WKLV�HPXODWLRQ���

• 7KH�8VH'HOWD0RGH2YHUULGH�ELW�FDQ�EH�VHW�ZKLFK�XVHV�WKH�UHJLVWHUV�'HOWD0RGH2YHUULGH��
DQG�'HOWD0RGH2YHUULGH���5HJLVWHU�
�
�LV�XVHG�RQ�WKH�ILUVW�SDVV��WH[WXUH�%�RU�WKH�5�
FRPSRQHQW�RI�D��'�WH[WXUH��DQG�UHJLVWHU�
�
�RQ�WKH�VHFRQG�SDVV��%\�VHWWLQJ�WKHVH�
UHJLVWHUV�DSSURSULDWHO\�LW�LV�SRVVLEOH�WR�UHGXFH�WKH�WLPH�WDNHQ�RQ�HDFK�SKDVH�RI�WKH�VHWXS�
E\��IRU�H[DPSOH��FDOFXDWLQJ�FRORU�RQ�WKH�ILUVW�SDVV�DQG�=�DQG�VSHFXODU�RQ�WKH�VHFRQG�
SDVV��7KH�'HOWD0RGH�UHJLVWHU�PXVW�EH�UHVWRUHG�ZKHQ�WKLV�RSWLPL]DWLRQ�LV�GLVDEOHG��

• 7KH�GHOWD�XQLW�KDV�D�EXJ�UHODWLQJ�WR�WKH�ZD\�DQWL�DOLDVHG�OLQHV�DUH�GUDZQ�ZKHQ�WKH�
SULPLWLYH�W\SH�LV�D�TXDG�VWULS��7KLV�XQLW�ZRUNV�DURXQG�WKH�EXJ�E\�VHQGLQJ�D�GXPP\�
UHJLVWHU�EHIRUH�HDFK�5HQGHU�FRPPDQG��
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TextureIndexMode0 
TextureIndexMode0And 
TextureIndexMode0Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�

7H[WXUH,QGH[0RGH�� 7H[WXUH� �[%���� %LWILHOG�

7H[WXUH,QGH[0RGH�$QG� 7H[WXUH� �[%�&�� %LWILHOG�/RJLF�0DVN�

7H[WXUH,QGH[0RGH�2U� 7H[WXUH� �[%�&�� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�RXWSXW�WR�EH�FDOFXODWHG�DV�GHILQHG�
E\�WKH�ILHOGV�LQ�WKLV�UHJLVWHU��RWKHUZLVH�WKH�IUDJPHQW
V�
LQGH[�DQG�LQWHUSRODWLRQ�GDWD�LV�VHW�WR�]HUR��

�«�� :LGWK� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�ZLGWK�RI�WKH�PDS�DV�D�SRZHU�RI�
WZR���7KH�OHJDO�UDQJH�RI�YDOXHV�IRU�WKLV�ILHOG�LV����PDS�
ZLGWK� ����WR�����PDS�ZLGWK� ��������

�«�� +HLJKW� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�KHLJKW�RI�WKH�PDS�DV�D�SRZHU�RI�
WZR���7KH�OHJDO�UDQJH�RI�YDOXHV�IRU�WKLV�ILHOG�LV����PDS�
ZLGWK� ����WR�����PDS�ZLGWK� ��������

�� %RUGHU� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�LQGLFDWHV�WKHUH�LV�D�RQH�WH[HO�ERUGHU�
VXUURXQGLQJ�WKH�WH[WXUH�PDS��

��«��� :UDS8� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�KRZ�WKH�X�FRRUGLQDWH�LV�WR�EH�
ZUDSSHG�WR�ILW�RQ�WKH�WH[WXUH�PDS���7KH�RSWLRQV�DUH��
� �� �&ODPS�
� �� �5HSHDW�
� �� �0LUURU�
� �� �&ODPS(GJH�
�

��«��� :UDS9� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�KRZ�WKH�Y�FRRUGLQDWH�LV�WR�EH�
ZUDSSHG�WR�ILW�RQ�WKH�WH[WXUH�PDS���7KH�RSWLRQV�DUH��
� �� �&ODPS�
� �� �5HSHDW�
� �� �0LUURU�
� �� �&ODPS(GJH�
�

��� 0DS7\SH� ✔ ✔ [� 7KLV�ELW�VHOHFWV�WKH�W\SH�RI�WH[WXUH�PDS���7KH�RSWLRQV�
DUH�
� �� ��'��
� �� ��'�

��� 0DJQLILFDWLRQ�
)LOWHU�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�PDJQLILFDWLRQ�ILOWHU�WR�XVH���7KH�
RSWLRQV�DUH�
� �� �1HDUHVW�
� �� �/LQHDU�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��«��� 0LQLILFDWLRQ�
)LOWHU�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�PLQLILFDWLRQ�ILOWHU�WR�XVH���7KH�
RSWLRQV�DUH�
� �� �1HDUHVW�
� �� �/LQHDU�
� �� �1HDUHVW0LS1HDUHVW�
� �� �1HDUHVW0LS/LQHDU�
� �� �/LQHDU0LS1HDUHVW�
� �� �/LQHDU0LS/LQHDU�
7KLV�ILHOG�RQO\�KDV�DQ�HIIHFW�ZKHQ�7H[WXUH�'(QDEOH�
RU�0LS0DS(QDEOH�DUH�WUXH��

��� 7H[WXUH�'(QD
EOH�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV��'�WH[WXUH�LQGH[�
JHQHUDWLRQ���

��� 0LS0DS(QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�PLS�PDS�LQGH[�JHQHUDWLRQ��

��«��� 1HDUHVW%LDV� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�ELDV�WR�DGG�WR�WKH�X�DQG�RU�Y�
FRRUGLQDWHV��DIWHU�WKH�PDS
V�ZLGWK�DQG�KHLJKW�KDYH�
EHHQ�WDNHQ�LQWR�DFFRXQW��IRU�QHDUHVW�QHLJKERXU�
ILOWHULQJ���7KLV�FDQ�EH�XVHG�WR�PRYH�WKH�WH[HO�VDPSOH�
SRLQW���7KH�RSWLRQV�DUH��
� �� ������
� �� ��� 8VH�WKLV�IRU�2SHQ*/�
� �� ������

��«��� /LQHDU%LDV� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�ELDV�WR�DGG�WR�WKH�X�DQG�RU�Y�
FRRUGLQDWHV��DIWHU�WKH�PDS
V�ZLGWK�DQG�KHLJKW�KDYH�
EHHQ�WDNHQ�LQWR�DFFRXQW��IRU�OLQHDU�ILOWHULQJ���7KLV�FDQ�
EH�XVHG�WR�PRYH�WKH�WH[HO�VDPSOH�SRLQW���7KH�RSWLRQV�
DUH��
� �� ������ 8VH�WKLV�IRU�2SHQ*/�
� �� ���
� �� ������

��� 6RXUFH7H[HO(Q
DEOH�

✔ ✔ [� :KHQ�VHW�WKLV�ELW�FDXVHV�WKH�FDOFXODWHG�LQGH[��L���M���WR�
EH�SDVVHG�WR�WKH�)UDPHEXIIHU�5HDG�8QLW�WR�EH�XVHG�DV�
D�VRXUFH�SL[HO�FRRUGLQDWHV���7KLV�DOORZV�WKH�
IUDPHEXIIHU�WR�GR�VWUHWFK�EOLWV��URWDWHV��HWF��

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�

IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�
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TextureIndexMode1 
TextureIndexMode1And 
TextureIndexMode1Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�

7H[WXUH,QGH[0RGH�� 7H[WXUH� �[%���� %LWILHOG�

7H[WXUH,QGH[0RGH�$QG� 7H[WXUH� �[%�'�� %LWILHOG�/RJLF�0DVN�

7H[WXUH,QGH[0RGH�2U� 7H[WXUH� �[%�'�� %LWILHOG�/RJLF�0DVN�

� &RQWURO�UHJLVWHUV� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�RXWSXW�WR�EH�FDOFXODWHG�DV�GHILQHG�
E\�WKH�ILHOGV�LQ�WKLV�UHJLVWHU��RWKHUZLVH�WKH�IUDJPHQW
V�
LQGH[�DQG�LQWHUSRODWLRQ�GDWD�LV�VHW�WR�]HUR��

�«�� :LGWK� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�ZLGWK�RI�WKH�PDS�DV�D�SRZHU�RI�
WZR���7KH�OHJDO�UDQJH�RI�YDOXHV�IRU�WKLV�ILHOG�LV����PDS�
ZLGWK� ����WR�����PDS�ZLGWK� ��������

�«�� +HLJKW� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�KHLJKW�RI�WKH�PDS�DV�D�SRZHU�RI�
WZR���7KH�OHJDO�UDQJH�RI�YDOXHV�IRU�WKLV�ILHOG�LV����PDS�
ZLGWK� ����WR�����PDS�ZLGWK� ��������

�� %RUGHU� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�LQGLFDWHV�WKHUH�LV�D�RQH�WH[HO�ERUGHU�
VXUURXQGLQJ�WKH�WH[WXUH�PDS��

��«��� :UDS8� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�KRZ�WKH�X�FRRUGLQDWH�LV�WR�EH�
ZUDSSHG�WR�ILW�RQ�WKH�WH[WXUH�PDS���7KH�RSWLRQV�DUH��
� �� �&ODPS�
� �� �5HSHDW�
� �� �0LUURU�
� �� �&ODPS(GJH�

��«��� :UDS9� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�KRZ�WKH�Y�FRRUGLQDWH�LV�WR�EH�
ZUDSSHG�WR�ILW�RQ�WKH�WH[WXUH�PDS���7KH�RSWLRQV�DUH��
� �� �&ODPS�
� �� �5HSHDW�
� �� �0LUURU�
� �� �&ODPS(GJH�

��� 0DS7\SH� ✔ ✔ [� 7KLV�ELW�VHOHFWV�WKH�W\SH�RI�WH[WXUH�PDS���7KH�RSWLRQV�
DUH�
� �� ��'��
� �� ��'�

��� 0DJQLILFDWLRQ)L
OWHU�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�PDJQLILFDWLRQ�ILOWHU�WR�XVH���7KH�
RSWLRQV�DUH�
� �� �1HDUHVW�
� �� �/LQHDU�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��«��� 0LQLILFDWLRQ)LOW
HU�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�WKH�PLQLILFDWLRQ�ILOWHU�WR�XVH���7KH�
RSWLRQV�DUH�
� �� �1HDUHVW�
� �� �/LQHDU�
� �� �1HDUHVW0LS1HDUHVW�
� �� �1HDUHVW0LS/LQHDU�
� �� �/LQHDU0LS1HDUHVW�
� �� �/LQHDU0LS/LQHDU�
7KLV�ILHOG�RQO\�KDV�DQ�HIIHFW�ZKHQ�7H[WXUH�'(QDEOH�
RU�0LS0DS(QDEOH�DUH�WUXH��

��� 5HVHUYHG�� �� �� [� �

��� 0LS0DS(QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�PLS�PDS�LQGH[�JHQHUDWLRQ��

��«��� 1HDUHVW%LDV� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�ELDV�WR�DGG�WR�WKH�X�DQG�RU�Y�
FRRUGLQDWHV��DIWHU�WKH�PDS
V�ZLGWK�DQG�KHLJKW�KDYH�
EHHQ�WDNHQ�LQWR�DFFRXQW��IRU�QHDUHVW�QHLJKERXU�
ILOWHULQJ���7KLV�FDQ�EH�XVHG�WR�PRYH�WKH�WH[HO�VDPSOH�
SRLQW���7KH�RSWLRQV�DUH��
� �� ������
� �� ��� 8VH�WKLV�IRU�2SHQ*/�
� �� ������

��«��� /LQHDU%LDV� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�ELDV�WR�DGG�WR�WKH�X�DQG�RU�Y�
FRRUGLQDWHV��DIWHU�WKH�PDS
V�ZLGWK�DQG�KHLJKW�KDYH�
EHHQ�WDNHQ�LQWR�DFFRXQW��IRU�OLQHDU�ILOWHULQJ���7KLV�FDQ�
EH�XVHG�WR�PRYH�WKH�WH[HO�VDPSOH�SRLQW���7KH�RSWLRQV�
DUH��
� �� ������ 8VH�WKLV�IRU�2SHQ*/�
� �� ���
� �� ������

��� 6RXUFH7H[HO(Q
DEOH�

✔ ✔ [� :KHQ�VHW�WKLV�ELW�FDXVHV�WKH�FDOFXODWHG�LQGH[��L���M���WR�
EH�SDVVHG�WR�WKH�)UDPHEXIIHU�5HDG�8QLW�WR�EH�XVHG�DV�
D�VRXUFH�SL[HO�FRRUGLQDWHV���7KLV�DOORZV�WKH�
IUDPHEXIIHU�WR�GR�VWUHWFK�EOLWV��URWDWHV��HWF��

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�25·G�ZLWK�WKH�

IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

TextureLodBiasS 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH/RG%LDV6� 7H[WXUH� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� )UDFWLRQ� ✓  ✓  [� �

�«��� ,QWHJHU� ✓  ✓  [� �

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH��
V�FRPSOHPHQW�ELDV�YDOXH�LQ�����IL[HG�SRLQW�IRUPDW�IRU�WKH�6�FRPSRQHQWV�LQ�WKH�

OHYHO�RI�GHWDLO�FDOFXODWLRQ���,WV�GHIDXOW�YDOXH�VKRXOG�EH�]HUR�
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TextureLodBiasT 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH/RG%LDV7� 7H[WXUH� �[����� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� )UDFWLRQ� ✓  ✓  [� �

�«��� ,QWHJHU� ✓  ✓  [� �

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH��
V�FRPSOHPHQW�ELDV�YDOXH�LQ�����IL[HG�SRLQW�IRUPDW�IRU�WKH�7�FRPSRQHQWV�LQ�

WKH�OHYHO�RI�GHWDLO�FDOFXODWLRQ���,WV�GHIDXOW�YDOXH�VKRXOG�EH�]HUR�

TextureLodScaleA 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH/RG6FDOH$� 7H[WXUH� �['���� )ORDW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 6FDOH$� ✓  ✓  [� ,(((�)ORDW�

 
1RWHV�� 6FDOHV�WKH�DUHD�WKH�WULDQJOH�WDNHV�RQ�VFUHHQ�SULRU�WR�GHULYLQJ�WKH�/2'�UDWLR�IRU�WH[WXUH�$�ZKHQ�

3HU3RO\0LS0DS�LV�HQDEOHG�LQ�7H[WXUH)RUPDW&RQWURO�

TextureLodScaleB 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH/RG6FDOH%� 7H[WXUH� �['�$�� )ORDW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 6FDOH%� ✓  ✓  [� ,(((�)ORDW�

 
1RWHV�� 6FDOHV�WKH�DUHD�WKH�WULDQJOH�WDNHV�RQ�VFUHHQ�SULRU�WR�GHULYLQJ�WKH�/2'�UDWLR�IRU�WH[WXUH�%�ZKHQ�

3HU3RO\0LS0DS�LV�HQDEOHG�LQ�7H[WXUH)RUPDW&RQWURO�
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TextureMapSize 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH0DS6L]H� 7H[WXUH� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 2IIVHW� ✓  ✓  [� ���ELW�XQVLJQHG�LQWHJHU�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�WH[HO�RIIVHW�EHWZHHQ�DGMDFHQW��'�VOLFHV�LQ�D��'�WH[WXUH�PDS���,W�LV�D����ELW�

XQVLJQHG�QXPEHU��

TextureMapWidth[0…15] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH0DS:LGWK>�«��@� 7H[WXUH� �[����� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� :LGWK� ✓  ✓  �� :LGWK��H[FOXGLQJ�DQ\�ERUGHU��

��� %RUGHU�HQDEOH� ✓  ✓  �� %RUGHU�SUHVHQW��LI�VHW�

��«��� /D\RXW� ✓  ✓  �� /D\RXW�

��� +RVW�7H[WXUH� ✓  ✓  �� +RVW7H[WXUH�HQDEOHG�LI�VHW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�ZLGWK��ERUGHU��OD\RXW�DQG�PHPRU\�W\SH�IRU�RI�HDFK�PLS�PDS�OHYHO��

• 7KH�ZLGWK�LV�QRUPDOO\�WKH�SRZHU�RI���ZLGWK�FRUUHVSRQGLQJ�WR�WKH�OHYHO��EXW�FDQ�EH�DQ\�YDOXH�LQ�
WKH�UDQJH��«��������

• ,I�D�ERUGHU�LV�SUHVHQW�WKHQ�DOO�PLS�OHYHOV�VKRXOG�KDYH�WKH�ELW�VHW��

• 7KH�OD\RXW�ILHOG�VHOHFWV�WKH�OD\RXW�RI�WKH�WH[HO�GDWD�LQ�PHPRU\�IRU�WKH�WH[WXUH�PDS�XVLQJ�
7H[WXUH%DVH$GGU��UHJLVWHU���7KH�RSWLRQV�DUH��

� �� �/LQHDU�
� �� �3DWFK��� &RORU�EXIIHU�
� �� �3DWFK��B�� /DUJH�WH[WXUH�PDSV�
� �� �3DWFK�� 6PDOO�WH[WXUH�PDSV�

• 7KH�+RVW7H[WXUH�ELW�LV�RQO\�XVHG�LI�WKH�WH[WXUH�LV�D�SK\VLFDO�WH[WXUH���/RJLFDO�WH[WXUHV�XVH�D�ELW�LQ�
WKH�/RJLFDO�3DJH�7DEOH�WR�LGHQWLI\�LI�D�WH[WXUH�LV�D�+RVW�7H[WXUH��
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TextureMode 
TextureModeAnd 
TextureModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH0RGH� 7H[WXUH�)RJ� �[����� %LWILHOG�
7H[WXUH0RGH$QG� 7H[WXUH�)RJ� �[$%��� %LWILHOG�
7H[WXUH0RGH2U� 7H[WXUH�)RJ� �[$%��� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�ZLOO�FDXVH�WH[WXUH�SURFHVVLQJ�WR�EH�GRQH�DQG�
WKH�0XOWL�7H[WXUH�&RRUGLQDWH�IRU�WKLV�WH[WXUH�ZLOO�EH�
JHQHUDWHG���7KH�7H[WXUH(QDEOH�ELW�LQ�WKH�%HJLQ�
&RPPDQG�PXVW�DOVR�EH�VHW�HQDEOH�WKLV�SURFHVVLQJ��

�� 7UDQVIRUP�
(QDEOH�

✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�LQFRPLQJ�WH[WXUH�RU�WKH�WH[WXUH�
JHQHUDWHG�IURP�WKH�7H[*HQ�RSHUDWLRQ�WR�EH�PXOWLSOLHG�
E\�WKH�7H[WXUH�PDWUL[���)UHTXHQWO\�WKH�WH[WXUH�PDWUL[�
ZLOO�EH�D�XQLW�PDWUL[�VR�WKH�WUDQVIRUPDWLRQ�FDQ�EH�
SUHIHUDEO\�DYRLGHG��

����� 7H[*HQ0RGH�6� ✔ ✔ [� 7KLV�ILHOG�FRQWUROV�WKH�DXWRPDWLF�JHQHUDWLRQ�RI�WH[WXUH�
FRRUGLQDWHV�IRU�WKH�6�WH[WXUH�FRPSRQHQW�IURP�WKH�
YHUWH[�RU�QRUPDO�LQIRUPDWLRQ���7KH�7H[*HQ�
RSHUDWLRQV�DUH���
� �� 1RUPDO��
� �� 2EMHFW/LQHDU��
� �� (\H/LQHDU��
� �� 6SKHUH0DS��
7KHVH�DUH�GHVFULEHG�ODWHU��

����� 7H[*HQ0RGH�
7�

✔ ✔ [� 7KLV�ILHOG�FRQWUROV�WKH�DXWRPDWLF�JHQHUDWLRQ�RI�WH[WXUH�
FRRUGLQDWHV�IRU�WKH�7�WH[WXUH�FRPSRQHQW�IURP�WKH�
YHUWH[�RU�QRUPDO�LQIRUPDWLRQ���7KH�7H[*HQ�
RSHUDWLRQV�DUH���
� �� 1RUPDO��
� �� 2EMHFW/LQHDU��
� �� (\H/LQHDU��
� �� 6SKHUH0DS��
7KHVH�DUH�GHVFULEHG�ODWHU��

����� 7H[*HQ0RGH�
5�

✔ ✔ [� 7KLV�ILHOG�FRQWUROV�WKH�DXWRPDWLF�JHQHUDWLRQ�RI�WH[WXUH�
FRRUGLQDWHV�IRU�WKH�5�WH[WXUH�FRPSRQHQW�IURP�WKH�
YHUWH[�RU�QRUPDO�LQIRUPDWLRQ���7KH�7H[*HQ�
RSHUDWLRQV�DUH���
� �� 1RUPDO��
� �� 2EMHFW/LQHDU��
� �� (\H/LQHDU��
� �� 6SKHUH0DS��LOOHJDO�IRU�2SHQ*/���
7KHVH�DUH�GHVFULEHG�ODWHU��
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����� 7H[*HQ0RGH�
4�

✔ ✔ [� 7KLV�ILHOG�FRQWUROV�WKH�DXWRPDWLF�JHQHUDWLRQ�RI�WH[WXUH�
FRRUGLQDWHV�IRU�WKH�4�WH[WXUH�FRPSRQHQW�IURP�WKH�
YHUWH[�RU�QRUPDO�LQIRUPDWLRQ���7KH�7H[*HQ�
RSHUDWLRQV�DUH���
� �� 1RUPDO��
� �� 2EMHFW/LQHDU��
� �� (\H/LQHDU��
� �� 1RQH��6SKHUH0DS�LV�LOOHJDO���
7KHVH�DUH�GHVFULEHG�ODWHU��

��� 7H[*HQ6� ✔ ✔ [� :KHQ�WKLV�ELW�LV�VHW�WKH�6�FRPSRQHQW�RI�WKH�WH[WXUH�
FRRUGLQDWH�LV�JHQHUDWHG�DXWRPDWLFDOO\��RWKHUZLVH�LW�LV�
WDNHQ�IURP�WKH�FXUUHQW�WH[WXUH�6�YDOXH���7KLV�RQO\�KDV�
DQ�HIIHFW�ZKHQ�WKH�7H[*HQ�RSHUDWLRQ�LV�2EMHFW/LQHDU��
(\H/LQHDU�RU�6SKHUH0DS��

��� 7H[*HQ7� ✔ ✔ [� :KHQ�WKLV�ELW�LV�VHW�WKH�7�FRPSRQHQW�RI�WKH�WH[WXUH�
FRRUGLQDWH�LV�JHQHUDWHG�DXWRPDWLFDOO\��RWKHUZLVH�LW�LV�
WDNHQ�IURP�WKH�FXUUHQW�WH[WXUH�7�YDOXH���7KLV�RQO\�KDV�
DQ�HIIHFW�ZKHQ�WKH�7H[*HQ�RSHUDWLRQ�LV�2EMHFW/LQHDU��
(\H/LQHDU�RU�6SKHUH0DS��

��� 7H[*HQ5� ✔ ✔ [� :KHQ�WKLV�ELW�LV�VHW�WKH�5�FRPSRQHQW�RI�WKH�WH[WXUH�
FRRUGLQDWH�LV�JHQHUDWHG�DXWRPDWLFDOO\��RWKHUZLVH�LW�LV�
WDNHQ�IURP�WKH�FXUUHQW�WH[WXUH�5�YDOXH���7KLV�RQO\�KDV�
DQ�HIIHFW�ZKHQ�WKH�7H[*HQ�RSHUDWLRQ�LV�2EMHFW/LQHDU�
RU�(\H/LQHDU��

��� 7H[*HQ4� ✔ ✔ ;� :KHQ�WKLV�ELW�LV�VHW�WKH�4�FRPSRQHQW�RI�WKH�WH[WXUH�
FRRUGLQDWH�LV�JHQHUDWHG�DXWRPDWLFDOO\��RWKHUZLVH�LW�LV�
WDNHQ�IURP�WKH�FXUUHQW�WH[WXUH�4�YDOXH���7KLV�RQO\�KDV�
DQ�HIIHFW�ZKHQ�WKH�7H[*HQ�RSHUDWLRQ�LV�2EMHFW/LQHDU�
RU��(\H/LQHDU��

��«��� :KLFK&XUUHQW�
7H[WXUH&RRUG�

✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKLFK�FXUUHQW�WH[WXUH�FRRUGLQDWHV�DUH�
WR�EH�XVHG�GXULQJ�WH[WXUH�FRRUGLQDWH�JHQHUDWLRQ��

��«��� :KLFK7H[*HQ� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKLFK�WH[WXUH�JHQHUDWLRQ�FRHIILFLHQWV�
DUH�WR�EH�XVHG�GXULQJ�DQ\�WH[WXUH�JHQHUDWLRQ�RSHUDWLRQ�
VHOHFWHG�IRU�WKLV�WH[WXUH��

��«��� :KLFK0DWUL[� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKLFK�PDWUL[�LV�WR�EH�XVHG�WR�
WUDQVIRUP�WKH�FRPSXWHG�WH[WXUH�FRRUGLQDWH��

��� )HHGEDFN�
(QDEOH�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��ZLOO�FDXVH�WKLV�WH[WXUH�FRRUGLDQWH�WR�
EH�FDOFXODWHG�DQG�RXWSXW�GXULQJ�IHHGEDFN�PRGH�
LUUHVSHFWLYH�RI�WKH�HQDEOH�VWDWH��

��� 8VHU,QY:� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��WDNHV�WKH�LQY:�YDOXH�IURP�WKH�Z�
ILHOG�RQ�WKH�LQSXW�YHUWH[�UDWKHU�FDOFXODWLQJ�WKH�
UHFLSURFDO�RI�Z�LWVHOI���$�W\SLFDO�XVH�RI�WKLV�LV�LQ�'�'�
ZKHQ�SRVW�WUDQVIRUPHG�DQG�FOLSSHG�YHUWLFHV�DUH�
SURYLGHG�DV��[��\��]����Z��LQ�VFUHHQ�FRRUGLQDWHV��
7KLV�ELW�LV�RQO\�XVHG�IURP�7H[WXUH0RGH�UHJLVWHU�����LW�
LV�SUHVHQW�LQ�WKH�RWKHU�7H[WXUH0RGH�UHJLVWHUV�DQG�FDQ�
EH�UHDG�DQG�ZULWWHQ�WR��EXW�KDV�QR�HIIHFW��

��� %OHQG(QDEOH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKLV�WH[WXUH�DQG�LWV�SDLUHG�
WH[WXUH�WR�EH�EOHQGHG�WRJHWKHU�XVLQJ�WKH�7%)DFWRU��
DQG�7%)DFWRU��YDOXHV��
7KLV�ELW�LV�RQO\�XVHG�IURP�7H[WXUH0RGH�UHJLVWHU��«��
��LW�LV�SUHVHQW�LQ�WKH�RWKHU�7H[WXUH0RGH�UHJLVWHUV�DQG�
FDQ�EH�UHDG�DQG�ZULWWHQ�WR��EXW�KDV�QR�HIIHFW��
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��� 1R'LY%\:� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��SUHYHQWV�WKH�V��W��U�DQG�T�YDOXHV�RI�D�
WH[WXUH�IURP�EHLQJ�GLYLGHG�WKURXJK�E\�WKH�
KRPRJHQHRXV�Z�YDOXH���7KLV�ZRXOG�QRUPDOO\�EH�VHW�
ZKHQ�WKH�7H[WXUH�)RUPDW�8QLW�LV�EHLQJ�XVHG�WR�
HPXODWH�PLVVLQJ�IXQFWLRQDOLW\�LQ�WKH��'HOWD�8QLW���7KH�
7H[WXUH�)RUPDW�8QLW�ZLOO�GR�WKH�QHFHVVDU\�GLYLGH�E\�
Z��
7KLV�ELW�LV�RQO\�XVHG�IURP�7H[WXUH0RGH�UHJLVWHU�����LW�
LV�SUHVHQW�LQ�WKH�RWKHU�7H[WXUH0RGH�UHJLVWHUV�DQG�FDQ�
EH�UHDG�DQG�ZULWWHQ�WR��EXW�KDV�QR�HIIHFW��

��� '�'VSKHUH�
0DS�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��ZLOO�XVH�WKH�'�'�VSKHUH�PDSSLQJ�
HTXDWLRQV�LQVWHDG�RI�WKH�2SHQ*/�HTXDWLRQV���7KLV�ELW�
LV�RQO\�XVHG�IURP�7H[WXUH0RGH�UHJLVWHU�����LW�LV�
SUHVHQW�LQ�WKH�RWKHU�7H[WXUH0RGH�UHJLVWHUV�DQG�FDQ�EH�
UHDG�DQG�ZULWWHQ�WR��EXW�KDV�QR�HIIHFW��

��� '�'QRQ�
/RFDO9LHZHU�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��ZLOO�IRUFH�WKH�H\H3RVLWLRQ�LQ�WKH�
UHIOHFWLRQ�FDOFXODWLRQ��6SKHUH0DS��WR�EH�UHSODFHG�ZLWK�
������������7KLV�ELW�LV�RQO\�XVHG�IURP�7H[WXUH0RGH�
UHJLVWHU�����LW�LV�SUHVHQW�LQ�WKH�RWKHU�7H[WXUH0RGH�
UHJLVWHUV�DQG�FDQ�EH�UHDG�DQG�ZULWWHQ�WR��EXW�KDV�QR�
HIIHFW��

��� '�'IRUFH4�
7R2QH�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��ZLOO�IRUFH�WKH�WH[WXUH�T�FRRUGLQDWH�
DIWHU�WUDQVIRUPDQWLRQ�WR�EH�RQH��

��«��� 5HVHUYHG�� ✔ ✔ [� �

 
1RWHV�� 7KH�XQLW
V�WH[WXUH�RSHUDWLRQ�LV�FRQWUROOHG�E\�WKH�7H[WXUH0RGH�PHVVDJH���7KLV�PHVVDJH�ZLOO�

XSGDWH�PRGH�WKH�UHJLVWHU�VHOHFWHG�E\�WKH�7H[WXUH0RGH6HOHFW�PHVVDJH��

TextureModeSelect 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH0RGH6HOHFW� 7H[WXUH�)RJ� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 7H[WXUH0RGH�Q� ✓  ✓  [� �

�«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH���VHWV�RI�PRGH��7H[*HQ�DQG�PDWULFHV�DUH�QRW�GLUHFWO\�DFFHVVLEOH�EXW�DUH�SURJUDPPHG�WKURXJK�D�

FRPPRQ�VHW�RI�WDJV���7KH�WDUJHWV�DUH�VHW�XS�LQ�WKH�7H[WXUH0RGH6HOHFW��7H[WXUH7H[*HQ6HOHFW�DQG�
7H[WXUH0DWUL[6HOHFW�UHJLVWHUV�IRU�PRGH��7H[*HQ�DQG�PDWUL[�WDUJHWV�UHVSHFWLYHO\�
7KLV�UHJLVWHU��KROGV�ZKLFK�RI�WKH���WH[WXUH�PRGH�UHJLVWHUV�LV�WR�EH�XSGDWHG�RQ�VXEVHTXHQW�
7H[WXUH0RGH��7H[WXUH0RGH$QG�RU�7H[WXUH0RGH2U�FRPPDQGV����

��
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TextureReadMode0 
TextureReadMode0And 
TextureReadMode0Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH5HDG0RGH�� 7H[WXUH� �[%���� %LWILHOG�
7H[WXUH5HDG0RGH�$QG� 7H[WXUH� �[$&��� %LWILHOG�/RJLF�0DVN�
7H[WXUH5HDG0RGH�2U� 7H[WXUH� �[$&��� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�DQ\�WH[HOV�QHHGHG�E\�WKH�IUDJPHQW�WR�
EH�UHDG���7KLV�LV�DOVR�TXDOLILHG�E\�WKH�7H[WXUH(QDEOH�
ELW�LQ�WKH�5HQGHU�FRPPDQG��

�«�� :LGWK� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�ZLGWK�RI�WKH�PDS�DV�D�SRZHU�RI�
WZR���7KH�OHJDO�UDQJH�RI�YDOXHV�IRU�WKLV�ILHOG�LV����PDS�
ZLGWK� ����WR�����PDS�ZLGWK� ���������7KLV�LV�RQO\�
XVHG�ZKHQ�7H[WXUH�'�LV�HQDEOHG�DQG�WKHQ�LV�RQO\�XVHG�
IRU�FDFKH�PDQDJHPHQW�SXUSRVHV�DQG�QRW�IRU�DGGUHVV�
FDOFXODWLRQV��

�«�� +HLJKW� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�KHLJKW�RI�WKH�PDS�DV�D�SRZHU�RI�
WZR���7KH�OHJDO�UDQJH�RI�YDOXHV�IRU�WKLV�ILHOG�LV����PDS�
KHLJKW� ����WR�����PDS�KHLJKW� ���������7KLV�LV�RQO\�
XVHG�ZKHQ�7H[WXUH�'�LV�HQDEOHG�DQG�WKHQ�LV�RQO\�XVHG�
IRU�FDFKH�PDQDJHPHQW�SXUSRVHV�DQG�QRW�IRU�DGGUHVV�
FDOFXODWLRQV��

�«��� 7H[HO6L]H� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�VL]H�RI�WKH�WH[HOV�LQ�WKH�WH[WXUH�
PDS���7KH�RSWLRQV�DUH��
�� ���ELWV�� �� ����ELWV� �
�� ����ELWV� �� ����ELWV��2QO\�YDOLG�IRU�VSDQV��

��� 7H[WXH�'� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV��'�WH[WXUH�LQGH[�
JHQHUDWLRQ��
7KH�&RPELQHG&DFKH�PRGH�ELW�VKRXOG�QRW�EH�VHW�
ZKHQ��'�WH[WXUHV�DUH�EHLQJ�XVHG��

��� &RPELQH&DFKH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�WZR�EDQNV�RI�WKH�
3ULPDU\�&DFKH�WR�EH�MRLQHG�WRJHWKHU��WKHUHE\�
LQFUHDVLQJ�WKH�VL]H�RI�D�VLQJOH�WH[WXUH�PDS�ZKLFK�FDQ�
EH�HIILFLHQWO\�KDQGOHG����

��«��� 0DS%DVH/HYHO� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�ZKLFK�7H[WXUH%DVH$GGU�UHJLVWHU�
VKRXOG�EH�XVHG�WR�KROG�WKH�DGGUHVV�IRU�PDS�OHYHO���
ZKHQ�PLS�PDSSLQJ�RU�WKH�WH[WXUH�PDS�ZKHQ�QRW�PLS�
PDSSLQJ���6XFFHVVLYH�PDS�OHYHOV�DUH�DW�LQFUHDVLQJ�
7H[WXUH%DVH$GGU�UHJLVWHUV�XSWR��DQG�LQFOXGLQJ��WKH�
0D[0D[/HYHO��QH[W�ILHOG���
�'�WH[WXUHV�DOZD\V�XVH�7H[WXUH%DVH$GGU���

��«��� 0DS0D[/HYHO� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�PD[LPXP�7H[WXUH%DVH$GGU�
UHJLVWHU�WKLV�WH[WXUH�VKRXOG�XVH�ZKHQ�PLS�PDSSLQJ���
$Q\�DWWHPSW�WR�XVH�EH\RQG�WKLV�OHYHO�ZLOO�FODPS�WR�WKLV�
OHYHO��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��� /RJLFDO7H[WXUH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��GHILQHV�WKLV�WH[WXUH�RU�DOO�PLS�PDS�
OHYHOV��LI�PLS�PDSSLQJ��WR�EH�ORJLFDOO\�PDSSHG�VR�
XQGHUJR�ORJLFDO�WR�SK\VLFDO�WUDQVODWLRQ�RI�WKH�WH[WXUH�
DGGUHVVHV��

��� 2ULJLQ� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�RULJLQ�LV�IRU�D�WH[WXUH�PDS�
ZLWK�D�/LQHDU�RU�3DWFK���OD\RXW���7KH�RSWLRQV�DUH��
�� �7RS�/HIW�� � �� �%RWWRP�/HIW�
$�3DWFK��B��RU�3DWFK��WH[WXUH�PDS�LV�DOZD\V�ERWWRP�
OHIW�RULJLQ��

��«��� 7H[WXUH7\SH� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�DQ\�VSHFLDO�SURFHVVLQJ�QHHGHG�RQ�WKH�
WH[HO�GDWD�EHIRUH�LW�FDQ�EH�XVHG���7KH�RSWLRQV�DUH��
�� �1RUPDO�� �� �(LJKW�ELW�LQGH[HG�WH[WXUH��
�� �6L[WHHQ�ELW�<9<8�WH[WXUH�LQ�����IRUPDW��
�� �6L[WHHQ�ELW�9<8<�WH[WXUH�LQ�����IRUPDW���

��«��� %\WH6ZDS� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�E\WH�VZDSSLQJ��LI�DQ\��WR�EH�GRQH�
RQ�WH[HO�GDWD�ZKHQ�LW�LV�XVHG�DV�D�ELWPDS���7KLV�LV�
DXWRPDWLFDOO\�GRQH�ZKHQ�VSDQV�DUH�XVHG���%LW�����ZKHQ�
VHW��FDXVHV�DGMDFHQW�E\WHV�WR�EH�VZDSSHG��ELW����
DGMDFHQW����ELW�ZRUGV�WR�EH�VZDSSHG�DQG�ELW����
DGMDFHQW����ELW�ZRUGV�WR�EH�VZDSSHG���,Q�FRPELQDWLRQ�
WKLV�E\WH�VZDS�WKH�LQSXW��$%&'()*+��DV�IROORZV��
� �� $%&'()*+�
� �� %$'&)(+*�
� �� &'$%*+()�
� �� $%&'()*+�
� �� ()*+$%&'�
� �� )(+*%$'&�
� �� *+()&'$%�
� �� +*)('&%$�

��� 0LUURU� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�ZLOO�PLUURU�DQ\�ELWPDS�GDWD���7KLV�
RQO\�ZRUNV�IRU�VSDQV��

��� ,QYHUW� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�ZLOO�LQYHUW�DQ\�ELWPDS�GDWD���7KLV�
RQO\�ZRUNV�IRU�VSDQV��

��� 2SDTXH6SDQ� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�DOORZV�WKH�FRORU�RI�HDFK�SL[HO�LQ�WKH�
VSDQ�WR�EH�HLWKHU�IRUHJURXQG�RU�EDFNJURXQG�DV�VHW�E\�
WKH�VXSSOLHG�ELW�PDVNV���,I�WKLV�ELW�LV���WKHQ�DQ\�
VXSSOLHG�ELW�PDVNV�DUH�DQGHG�ZLWK�WKH�SL[HO�PDVN�WR�
GHOHWH�SL[HOV�IURP�WKH�VSDQ����

��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� • 7KH�XQLW�LV�FRQWUROOHG�E\�WKH�7H[WXUH5HDG0RGH��DQG�7H[WXUH5HDG0RGH��UHJLVWHUV�

IRU�WH[WXUH���DQG�WH[WXUH���UHVSHFWLYHO\��1RW�DOO�FRPELQDWLRQV�RI�PRGHV�DFURVV�ERWK�
UHJLVWHUV�DUH�VXSSRUWHG�DQG�ZKHUH�WKHUH�LV�D�FODVK�WKH�PRGHV�LQ�7H[WXUH5HDG0RGH��
WDNH�SULRULW\���

• 7KH�2SDTXH6SDQ�ILHOG�GHWHUPLQHV�KRZ�FRQVWDQW�FRORU�VSDQV�DUH�ZULWWHQ��UHFDOO�WKH�
5HQGHU�FRPPDQG�VHOHFWV�EHWZHHQ�FRQVWDQW�FRORU�RU�YDULDEOH�FRORU�VSDQV����7UDQVSDUHQW�
VSDQV�MXVW�XVH�RQH�FRORU�IRU�WKH�IRUHJURXQG�SL[HOV�DQG�WKH�EDFNJURXQG�SL[HOV�DUH�QRW�
ZULWWHQ���2SDTXH�VSDQV�ZULWH�WR�IRUHJURXQG�DQG�EDFNJURXQG�SL[HOV�XVLQJ�)%%ORFN&RORU�
IRU�WKH�IRUHJURXQG�SL[HOV�DQG�)%%ORFN&RORU%DFN�IRU�WKH�EDFNJURXQG�SL[HOV���7KLV�ELW�
VKRXOG�EH�VHW�WR���IRU�SHUIRUPDQFH�UHDVRQV�ZKHQ�IRUHJURXQG�EDFNJURXQG�SURFHVVLQJ�LV�
QRW�UHTXLUHG��
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• 7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�
25·G�ZLWK�WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�

TextureReadMode1 
TextureReadMode1And 
TextureReadMode1Or 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH5HDG0RGH�� 7H[WXUH� �[%���� %LWILHOG�
7H[WXUH5HDG0RGH�$QG� 7H[WXUH� �[$'��� %LWILHOG�/RJLF�0DVN�
7H[WXUH5HDG0RGH�2U� 7H[WXUH� �[$'��� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHUV� �
� � � �

%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�DQ\�WH[HOV�QHHGHG�E\�WKH�IUDJPHQW�WR�
EH�UHDG���7KLV�LV�DOVR�TXDOLILHG�E\�WKH�7H[WXUH(QDEOH�
ELW�LQ�WKH�5HQGHU�FRPPDQG��

�«�� 5HVHUYHG�� ✔ ✕  [� �

�«��� 7H[HO6L]H� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�VL]H�RI�WKH�WH[HOV�LQ�WKH�WH[WXUH�
PDS���7KH�RSWLRQV�DUH��
� �� ���ELWV�
� �� ����ELWV�
� �� ����ELWV�
� �� ����ELWV��2QO\�YDOLG�IRU�VSDQV��

������� 5HVHUYHG�� ✔ ✕  [� �

��«��� 0DS%DVH/HYHO� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�ZKLFK�7H[WXUH%DVH$GGU�UHJLVWHU�
VKRXOG�EH�XVHG�WR�KROG�WKH�DGGUHVV�IRU�PDS�OHYHO���
ZKHQ�PLS�PDSSLQJ�RU�WKH�WH[WXUH�PDS�ZKHQ�QRW�PLS�
PDSSLQJ���6XFFHVVLYH�PDS�OHYHOV�DUH�DW�LQFUHDVLQJ�
7H[WXUH%DVH$GGU�UHJLVWHUV�XSWR��DQG�LQFOXGLQJ��WKH�
0D[0D[/HYHO��QH[W�ILHOG���
�'�WH[WXUHV�DOZD\V�XVH�7H[WXUH%DVH$GGU���

��«��� 0DS0D[/HYHO� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�PD[LPXP�7H[WXUH%DVH$GGU�
UHJLVWHU�WKLV�WH[WXUH�VKRXOG�XVH�ZKHQ�PLS�PDSSLQJ���
$Q\�DWWHPSW�WR�XVH�EH\RQG�WKLV�OHYHO�ZLOO�FODPS�WR�WKLV�
OHYHO��

��� /RJLFDO7H[WXUH� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��GHILQHV�WKLV�WH[WXUH�RU�DOO�PLS�PDS�
OHYHOV��LI�PLS�PDSSLQJ��WR�EH�ORJLFDOO\�PDSSHG�VR�
XQGHUJR�ORJLFDO�WR�SK\VLFDO�WUDQVODWLRQ�RI�WKH�WH[WXUH�
DGGUHVVHV��

��� 2ULJLQ� ✔ ✔ [� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�RULJLQ�LV�IRU�D�WH[WXUH�PDS�
ZLWK�D�/LQHDU�RU�3DWFK���OD\RXW���7KH�RSWLRQV�DUH��
� �� �7RS�/HIW��
� �� �%RWWRP�/HIW�
$�3DWFK��B��RU�3DWFK��WH[WXUH�PDS�LV�DOZD\V�ERWWRP�
OHIW�RULJLQ��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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��«��� 7H[WXUH7\SH� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�DQ\�VSHFLDO�SURFHVVLQJ�QHHGHG�RQ�WKH�
WH[HO�GDWD�EHIRUH�LW�FDQ�EH�XVHG���7KH�RSWLRQV�DUH��
� �� �1RUPDO��
� �� �(LJKW�ELW�LQGH[HG�WH[WXUH��
� �� �6L[WHHQ�ELW�<9<8�WH[WXUH�LQ�����

IRUPDW��
� �� �6L[WHHQ�ELW�9<8<�WH[WXUH�LQ�����

IRUPDW��

��«��� %\WH6ZDS� ✔ ✔ [� 7KLV�ILHOG�GHILQHV�WKH�E\WH�VZDSSLQJ��LI�DQ\��WR�EH�GRQH�
RQ�WH[HO�GDWD�ZKHQ�LW�LV�XVHG�DV�D�ELWPDS���7KLV�LV�
DXWRPDWLFDOO\�GRQH�ZKHQ�VSDQV�DUH�XVHG���%LW�����ZKHQ�
VHW��FDXVHV�DGMDFHQW�E\WHV�WR�EH�VZDSSHG��ELW����
DGMDFHQW����ELW�ZRUGV�WR�EH�VZDSSHG�DQG�ELW����
DGMDFHQW����ELW�ZRUGV�WR�EH�VZDSSHG���,Q�FRPELQDWLRQ�
WKLV�E\WH�VZDS�WKH�LQSXW��$%&'()*+��DV�IROORZV��
� �� $%&'()*+�
� �� %$'&)(+*�
� �� &'$%*+()�
� �� $%&'()*+�
� �� ()*+$%&'�
� �� )(+*%$'&�
� �� *+()&'$%�
� �� +*)('&%$�

��� 0LUURU� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��PLUURUV�DQ\�ELWPDS�GDWD���7KLV�RQO\�
ZRUNV�IRU�VSDQV��

��� ,QYHUW� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��LQYHUWV�DQ\�ELWPDS�GDWD���7KLV�RQO\�
ZRUNV�IRU�VSDQV��

��� 2SDTXH6SDQ� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW�DOORZV�WKH�FRORU�RI�HDFK�SL[HO�LQ�WKH�
VSDQ�WR�EH�HLWKHU�IRUHJURXQG�RU�EDFNJURXQG�DV�VHW�E\�
WKH�VXSSOLHG�ELW�PDVNV���,I�WKLV�ELW�LV���WKHQ�DQ\�
VXSSOLHG�ELW�PDVNV�DUH�DQGHG�ZLWK�WKH�SL[HO�PDVN�WR�
GHOHWH�SL[HOV�IURP�WKH�VSDQ����

��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� • 7H[WXUH�UHDGLQJ�LV�FRQWUROOHG�E\�WKH�7H[WXUH5HDG0RGH��DQG�7H[WXUH5HDG0RGH��UHJLVWHUV�IRU�

WH[WXUH���DQG�WH[WXUH���UHVSHFWLYHO\��1RW�DOO�FRPELQDWLRQV�RI�PRGHV�DFURVV�ERWK�UHJLVWHUV�
DUH�VXSSRUWHG�DQG�ZKHUH�WKHUH�LV�D�FODVK�WKH�PRGHV�LQ�7H[WXUH5HDG0RGH��WDNH�SULRULW\���

• 1RWH��7KH�OD\RXW�DQG�XVH�RI�WKH�7H[WXUH5HDG0RGH�UHJLVWHU�LV�QRW�FRPSDWLEOH�ZLWK�
*/,17�0;���������DQG���ELW�WH[WXUHV�DUH�QR�ORQJHU�VXSSRUWHG��

• 7KH�2SDTXH6SDQ�ILHOG�GHWHUPLQHV�KRZ�FRQVWDQW�FRORU�VSDQV�DUH�ZULWWHQ��UHFDOO�WKH�
5HQGHU�FRPPDQG�VHOHFWV�EHWZHHQ�FRQVWDQW�FRORU�RU�YDULDEOH�FRORU�VSDQV����7UDQVSDUHQW�
VSDQV�MXVW�XVH�RQH�FRORU�IRU�WKH�IRUHJURXQG�SL[HOV�DQG�WKH�EDFNJURXQG�SL[HOV�DUH�QRW�
ZULWWHQ���2SDTXH�VSDQV�ZULWH�WR�IRUHJURXQG�DQG�EDFNJURXQG�SL[HOV�XVLQJ�)%%ORFN&RORU�
IRU�WKH�IRUHJURXQG�SL[HOV�DQG�)%%ORFN&RORU%DFN�IRU�WKH�EDFNJURXQG�SL[HOV���7KLV�ELW�
VKRXOG�EH�VHW�WR���IRU�SHUIRUPDQFH�UHDVRQV�ZKHQ�IRUHJURXQG�EDFNJURXQG�SURFHVVLQJ�LV�
QRW�UHTXLUHG��

• 7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�
25·G�ZLWK�WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�
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TextureTexGenSelect 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7H[WXUH7H[*HQ6HOHFW� 7H[WXUH�)RJ� �[����� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 7H[WXUH*HQ�Q� ✓  ✓  [� �

�«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH���VHWV�RI�PRGH��7H[*HQ�DQG�PDWULFHV�DUH�QRW�GLUHFWO\�DFFHVVLEOH�EXW�DUH�SURJUDPPHG�WKURXJK�D�

FRPPRQ�VHW�RI�WDJV���7KH�WDUJHWV�DUH�VHW�XS�LQ�WKH�7H[WXUH0RGH6HOHFW��7H[WXUH7H[*HQ6HOHFW�DQG�
7H[WXUH0DWUL[6HOHFW�UHJLVWHUV�IRU�PRGH��7H[*HQ�DQG�PDWUL[�WDUJHWV�UHVSHFWLYHO\��
7KLV�PHVVDJH�KROGV�ZKLFK�RI�WKH���VHWV�RI�WH[WXUH�JHQHUDWLRQ�FRHIILFLHQWV�DUH�WR�EH�XSGDWHG�RQ�
VXEVHTXHQW�7H[*HQ>�«��@�FRPPDQGV���

�

TFq 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7)T� 0DWUL[� �[&�&�� )ORDW���
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 4YDOXH� ✕  ✓  [� 4�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�)�

 
1RWHV�� 7KH�4�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7)V��

�

TFr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7)U� 0DWUL[� �[&�&�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 5YDOXH� ✕  ✓  [� 5�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�)�

 
1RWHV�� 7KH�5�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7)V��

�



GLINT R5 Reference Guide Volume III  Graphics Registers 

�'labs Proprietary and Confidential �5-287

TFs1 
TFs2  
TFs3 
TFs3q 
TFs4 
�
1DPH� 7\SH� 2IIVHW� )RUPDW�
7)V�� 0DWUL[� �[&�'�� :LGH��
7)V�� 0DWUL[� �[&�(�� :LGH�
7)V�� 0DWUL[� �[&�(�� :LGH�
7)V�T� 0DWUL[� �[&�)�� :LGH�
7)V�� 0DWUL[� �[&�)�� :LGH�
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

������ 6� ✕  ✔ [� 7H[WXUH�)�FR�RUGLQDWH�6�FRPSRQHQW�

������� 7� ✕  ✔ [� 7H[WXUH�)�FR�RUGLQDWH�7�FRPSRQHQW�

������� 5� ✕  ✔ [� 7H[WXUH�)�FR�RUGLQDWH�5�FRPSRQHQW�

�������� 4� ✕  ✔ [� 7H[WXUH�)�FR�RUGLQDWH�4�FRPSRQHQW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�LQFRPLQJ�WH[WXUH�)�FRRUGLQDWH��DQG�WKH�FRRUGLQDWH�KDV����V������V��W������V��W��U��

RU����V��W��U��T��FRPSRQHQWV���7KH�PLVVLQJ�W�DQG�U�FRPSRQHQWV�DUH�UHSODFHG�ZLWK���DQG�WKH�PLVVLQJ�T�E\�
����7KH�UHJLVWHU�LV�XVHG�RQ�RXWSXW���7)V�T�KDV�U�PLVVLQJ�DQG�QRW�T�DV�PLJKW�EH�H[SHFWHG�

TFt 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7)W� 0DWUL[� �[&�'�� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 7YDOXH� ✕  ✓  [� 7�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�)�

 
1RWHV�� 7KH�7�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7)V��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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TGq 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7*T� 0DWUL[� �[&���� )ORDW���
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 4YDOXH� ✕  ✓  [� 4�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�*�

 
1RWHV�� 7KH�4�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7*V��

�

TGr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7*U� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 5YDOXH� ✕  ✓  [� 5�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�*�

 
1RWHV�� 7KH�5�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7*V��

�
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TGs1 
TGs2  
TGs3 
TGs3q 
TGs4 
�
1DPH� 7\SH� 2IIVHW� )RUPDW�
7*V�� 0DWUL[� �[&���� :LGH��
7*V�� 0DWUL[� �[&���� :LGH�
7*V�� 0DWUL[� �[&���� :LGH�
7*V�T� 0DWUL[� �[&���� :LGH�
7*V�� 0DWUL[� �[&���� :LGH�
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

������ 6� ✕  ✔ [� 7H[WXUH�*�FR�RUGLQD7*�6�FRPSRQHQW�

������� 7� ✕  ✔ [� 7H[WXUH�*�FR�RUGLQD7*�7�FRPSRQHQW�

������� 5� ✕  ✔ [� 7H[WXUH�*�FR�RUGLQD7*�5�FRPSRQHQW�

�������� 4� ✕  ✔ [� 7H[WXUH�*�FR�RUGLQD7*�4�FRPSRQHQW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�LQFRPLQJ�7H[WXUH�*�FRRUGLQD7*��DQG�WKH�FRRUGLQD7*�KDV����V������V��W������V��

W��U��RU����V��W��U��T��FRPSRQHQWV���7KH�PLVVLQJ�W�DQG�U�FRPSRQHQWV�DUH�UHSODFHG�ZLWK���DQG�WKH�PLVVLQJ�T�
E\�����7KH�UHJLVWHU�LV�XVHG�RQ�RXWSXW���7*V�T�KDV�U�PLVVLQJ�DQG�QRW�T�DV�PLJKW�EH�H[SHF7*G�

TGt 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7*W� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 7YDOXH� ✕  ✓  [� 7�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�*�

 
1RWHV�� 7KH�7�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7*V��

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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THq 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7+T� 0DWUL[� �[&���� )ORDW���
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 4YDOXH� ✕  ✓  [� 4�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�+�

 
1RWHV�� 7KH�4�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7+V��

�

THr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7+U� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 5YDOXH� ✕  ✓  [� 5�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�+�

 
1RWHV�� 7KH�5�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7+V��

�
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THs1 
THs2  
THs3 
THs3q 
THs4 
�
1DPH� 7\SH� 2IIVHW� )RUPDW�
7+V�� 0DWUL[� �[&���� :LGH��
7+V�� 0DWUL[� �[&���� :LGH�
7+V�� 0DWUL[� �[&���� :LGH�
7+V�T� 0DWUL[� �[&���� :LGH�
7+V�� 0DWUL[� �[&���� :LGH�
� &RQWURO�UHJLVWHU� �

� � � �
%LWV�
�

1DPH� 5HDG
���

:ULWH� 5HVHW� 'HVFULSWLRQ�

������ 6� ✕  ✔ [� 7H[WXUH�+�FR�RUGLQDWH�6�FRPSRQHQW�

������� 7� ✕  ✔ [� 7H[WXUH�+�FR�RUGLQDWH�7�FRPSRQHQW�

������� 5� ✕  ✔ [� 7H[WXUH�+�FR�RUGLQDWH�5�FRPSRQHQW�

�������� 4� ✕  ✔ [� 7H[WXUH�+�FR�RUGLQDWH�4�FRPSRQHQW�

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�LQFRPLQJ�WH[WXUH�$�FRRUGLQDWH��DQG�WKH�FRRUGLQDWH�KDV����V������V��W������V��W��U��

RU����V��W��U��T��FRPSRQHQWV���7KH�PLVVLQJ�W�DQG�U�FRPSRQHQWV�DUH�UHSODFHG�ZLWK���DQG�WKH�PLVVLQJ�T�E\�
����7KH�UHJLVWHU�LV�XVHG�RQ�RXWSXW���7+V�T�KDV�U�PLVVLQJ�DQG�QRW�T�DV�PLJKW�EH�H[SHFWHG�

THt 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7+W� 0DWUL[� �[&���� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ 7YDOXH� ✕  ✓  [� 7�FRPSRQHQW�RI�LQFRPLQJ�7H[WXUH�+�

 
1RWHV�� 7KH�7�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�7+V��

�
�

�����������������������������������������������������
���/RJLF�2S�UHJLVWHU�UHDGEDFN�LV�YLD�WKH�PDLQ�UHJLVWHU�RQO\�
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TMask 

1DPH� 7\SH� 2IIVHW� )RUPDW�
70DVN� 5HFWDQJOH'0$� �[&('�� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� 7� ✔ ✔ [� %LW�PDVN�VSHFLI\LQJ�ZKLFK�5��XQLWV�DUH�WR�IRUZDUG�
PHVVDJHV�WR�WKH�QH[W�5���

������ 6� ✔ ✔ [� %LW�PDVN�VSHFLI\LQJ�ZKLFK�5��XQLWV�DUH�WR�SURFHVV�
6\QF�'DWD�

������� )� ✔ ✔ [� %LW�PDVN�VSHFLI\LQJ�ZKLFK�5��XQLWV�DUH�WR�IRUZDUG�
PHVVDJHV�WR�WKHLU�RZQ�SLSHOLQH�

������� UHVHUYHG�   � �

 
1RWHV�� �

TouchLogicalPage 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7RXFK/RJLFDO3DJH� 7H[WXUH� �[%���� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ORJLFDO�SDJH� ✔ ✔ [� 7KH�ILUVW�/RJLFDO�3DJH�WR�PDUN�DV�VWDOH�

��«��� FRXQW� ✔ ✔ [� 7KH�QXPEHU�RI�SDJHV�WR�PDUN�DV�VWDOH��

��«��� PRGH� ✔ ✔ [� �� �0DNH�SDJH�V��QRQ��UHVLGHQW�
�� �/RDG�SDJH�V��XQFRQGLWLRQDOO\��
�� �0DNH�SDJH�V��QRQ��UHVLGHQW�
�� �7RXFK�SDJH�V��DQG�ORDG�LI�QRW�UHVLGHQW�

 
1RWHV�� 7KLV�FRPPDQG�FDQ�EH�XVHG�WR�WRXFK�RU�PDUN�DV�QRQ�UHVLGHQW�D�UDQJH�RI�SDJHV�LQ�WKH�/RJLFDO�3DJH�

7DEOH���7KLV�LV�XVHIXO�IRU�SUHORDGLQJ�DQG�ZKHQ�HGLWLQJ�WH[WXUH�PDSV��)RU�SUHORDGLQJ��WKH�FRPPDQG�
DOORZV�\RX�WR�SUHORDG�RQO\�QRQ�UHVLGHQW�SDJHV��PRGH������:KHQ�HGLWLQJ��WKH�FRPPDQG�DOORZV�\RX�WR�
PDUN�SDJHV�DV�VWDOH�ZLWKRXW�LPPHGLDWHO\�UHORDGLQJ�E\�VHWWLQJ�WKH�PRGH�WR�´QRQ�UHVLGHQWµ��PRGH�����
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Tq4 
1DPH� 7\SH� 2IIVHW� )RUPDW�
7T�� 5HFWDQJOH'0$� �[��$�� LQWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 4�� ✓  ✓  [� �

 
1RWHV�� 7T���7U���7V���7V���7V���7W��DQG�7W��KROG�WKH�V��W��U�DQG�T�WH[WXUH�FRPSRQHQWV���7KH�7V�UHJLVWHUV�

PXVW�EH�ZULWWHQ�ODVW�EHFDXVH�WKH\�WULJJHU�WKH�JHQHUDWLRQ�RI�WKH�LQWHUQDO�ZLGH�WDJ�IRU�WKH�WH[WXUH���$OO�WKH�
WH[WXUH�FRPSRQHQWV�PXVW�EH�ZULWWHQ�WRJHWKHU�DQG�QRW�LQWHUOHDYHG�ZLWK�ZULWHV�WR�FRORU��IDFH�QRUPDO��
QRUPDO�RU�YHUWH[�UHJLVWHUV��
:ULWLQJ�WR�7V��LJQRUHV�DQ\�VXSSOLHG�YDOXHV�IRU�RWKHU�FRPSRQHQWV�DQG�VHWV�WKHP�WR�����RU��YHUWH[�������
7KH�W�FRPSRQHQW�FDQ�EH�ZULWWHQ�XVLQJ�HLWKHU�7W��RU�7W���EXW�WKH�WDJV�DUH�JURXSHG�ZLWK�WKH�7V��DQG�
7V��UHJLVWHUV�VR�WKH�FKRLFH�ZRXOG�QRUPDOO\�EH�FRQVLVWHQW��
$�WH[WXUH�LV�RSWLRQDOO\�WUDQVIRUPHG�XVLQJ�WKH�7H[WXUH0DWUL[�FRPPDQG���6HH�DOVR�7UDQVIRUP0RGH�

Tr4 
1DPH� 7\SH� 2IIVHW� )RUPDW�
7U�� 5HFWDQJOH'0$� �[��$�� LQWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5�� ✓  ✓  [� �

 
1RWHV�� 7T���7U���7V���7V���7V���7W��DQG�7W��KROG�WKH�V��W��U�DQG�T�WH[WXUH�FRPSRQHQWV���7KH�7V�UHJLVWHUV�

PXVW�EH�ZULWWHQ�ODVW�EHFDXVH�WKH\�WULJJHU�WKH�JHQHUDWLRQ�RI�WKH�LQWHUQDO�ZLGH�WDJ�IRU�WKH�WH[WXUH���$OO�WKH�
WH[WXUH�FRPSRQHQWV�PXVW�EH�ZULWWHQ�WRJHWKHU�DQG�QRW�LQWHUOHDYHG�ZLWK�ZULWHV�WR�FRORU��IDFH�QRUPDO��
QRUPDO�RU�YHUWH[�UHJLVWHUV��
:ULWLQJ�WR�7V��LJQRUHV�DQ\�VXSSOLHG�YDOXHV�IRU�RWKHU�FRPSRQHQWV�DQG�VHWV�WKHP�WR�����RU��YHUWH[�������
7KH�W�FRPSRQHQW�FDQ�EH�ZULWWHQ�XVLQJ�HLWKHU�7W��RU�7W���EXW�WKH�WDJV�DUH�JURXSHG�ZLWK�WKH�7V��DQG�
7V��UHJLVWHUV�VR�WKH�FKRLFH�ZRXOG�QRUPDOO\�EH�FRQVLVWHQW��
$�WH[WXUH�LV�RSWLRQDOO\�WUDQVIRUPHG�XVLQJ�WKH�7H[WXUH0DWUL[�FRPPDQG���6HH�DOVR�7UDQVIRUP0RGH�

�
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TransformCurrent 
1DPH� 7\SH� 2IIVHW� )RUPDW�
7UDQVIRUP&XUUHQW� 7UDQVIRUPDWLRQ� �[��$�� ELWPDVN�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 1RUPDO� ✓  ✓  [� %LW����ZKHQ�VHW��HQDEOHV�WKH�WUDQVIRUPDWLRQ�RI�WKH�
QRUPDO��

�� )DFH�QRUPDO� ✓  ✓  � %LW����ZKHQ�VHW��HQDEOHV�WKH�WUDQVIRUPDWLRQ�RI�WKH�IDFH�
QRUPDO��

�� 7H[WXUH�� ✓  ✓  � %LW����ZKHQ�VHW��HQDEOHV�WKH�WUDQVIRUPDWLRQ�RI�WKH�
WH[WXUH��

�� &RORU�� ✓  ✓  � %LW���ZKHQ�VHW��HQDEOHV�WKH�FXUUHQW�FRORXU�WR�EH�
UHIUHVKHG��

�«��� 8QXVHG� ✓  ✓  � �

 
1RWHV�� 7KLV�PHVVDJH�FDXVHV�WKH�FXUUHQW�QRUPDO��IDFH�QRUPDO�DQG�WH[WXUH�FRRUGLQDWH�WR�EH�WUDQVIRUPHG���7KH�

ERWWRP�WKUHH�ELWV�HQDEOH�WKH�LQGLYLGXDO�WUDQVIRUPDWLRQV�DQG�WKHVH�DUH�IXUWKHU�TXDOLILHG�E\�WKH�
FRUUHVSRQGLQJ�ILHOGV�LQ�WKH�7UDQVIRUP0RGH�PHVVDJH��

�
TransformCurrent �%� �� 3,&$� �

�

�

�

�

�

�

TransformMode 
TransformModeAnd 
TransformModeOr 
1DPH� 7\SH� 2IIVHW� )RUPDW�
7UDQVIRUP0RGH� 7UDQVIRUP� � LQWHJHU�
7UDQVIRUP0RGH$QG� 7UDQVIRUP� �[$$��� %LWILHOG�/RJLF�0DVN�
7UDQVIRUP0RGH2U� 7UDQVIRUP� �[$$��� %LWILHOG�/RJLF�0DVN�
� &RQWURO�UHJLVWHU� � %URDGFDVW�0RGH�
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 8VH0RGHO9LHZ
0DWUL[�

✓  ✓  [� :KHQ�VHW�FDXVHV�WKH�LQFRPLQJ�YHUWH[�WR�EH�PXOWLSOLHG�
E\�WKH�0RGHO9LHZ�PDWUL[���7KLV�LV�RQO\�QHFHVVDU\�LI�
WKH�YHUWH[�LQ�H\H�VSDFH�LV�QHHGHG�IRU�VXEVHTXHQW�
SURFHVVLQJ���$�VPDOO�JDLQ�LQ�SHUIRUPDQFH�ZLOO�EH�VHHQ�
ZKHQ�WKLV�WUDQVIRUPDWLRQ�LV�GLVDEOHG���7KH�H\H�VSDFH�
YHUWH[�LV�XVHG�IRU�(\H/LQHDU�7H[*HQ��XVHU�FOLSSLQJ�
SODQHV��IRJ��OLJKWLQJ��RU�DXWR�JHQHUDWLRQ�RI�WKH�IDFH�
QRUPDO���



GLINT R5 Reference Guide Volume III  Graphics Registers 

�'labs Proprietary and Confidential �5-295

�� 8VH0RGHO�9LHZ�
3URMHFWLRQ�
0DWUL[�

✓  ✓  � :KHQ�VHW�FDXVHV�WKH�LQFRPLQJ�YHUWH[�WR�EH�PXOWLSOLHG�
E\�WKH�0RGHO9LHZ3URMHFWLRQ�PDWUL[�WR�FDOFXODWH�
FRRUGLQDWHV�LQ�FOLS�VSDFH���7KLV�ELW�VKRXOG�QRUPDOO\�EH�
VHW��

�� 7UDQVIRUP�
1RUPDO�

✓  ✓  � :KHQ�VHW�FDXVHV�DQ\�LQFRPLQJ�YHUWH[�QRUPDO�WR�EH�
PXOWLSOLHG�E\�WKH�1RUPDO�PDWUL[���
7KH�QRUPDO�WUDQVIRUPDWLRQ�KDSSHQV�LQ�D�GLIIHUHQW�
XQLW��

�� 7UDQVIRUP�
)DFH1RUPDO�

✓  ✓  � :KHQ�VHW�FDXVHV�DQ\�LQFRPLQJ�IDFH�QRUPDO�WR�EH�
PXOWLSOLHG�E\�WKH�1RUPDO�PDWUL[���7KLV�RQO\�QHHGV�WR�
EH�VHW�LI�IDFH�QRUPDO�EDFNIDFH�WHVW�LV�HQDEOHG��

�«��� 5HVHUYHG�� ✓  ✕  � �

��� %OHQG9HUWH[� ✓  ✓  � 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH�EOHQGLQJ�RI�YHUWLFHV�
EHIRUH�WUDQVIRUPDWLRQ��

��«��� 5HVHUYHG�� ✓  ✕  � �

 
1RWHV�� ���7UDQVIRUPLQJ�9HUWLFHV���7KH�LQFRPLQJ�YHUWH[�LQ�WKH�9HUWH[�PHVVDJH�LV�RSWLRQDOO\�WUDQVIRUPHG�E\�

]HUR��RQH�RU�WZR�PDWULFHV���[���XQGHU�FRQWURO�RI�WKH�8VH0RGHO9LHZ0DWUL[�DQG�
8VH0RGHO9LHZ3URMHFWLRQ0DWUL[�ELWV�LQ�WKH�7UDQVIRUP0RGH�UHJLVWHU���7KH�0RGHO9LHZ�PDWUL[�LV�XVHG�WR�
JHQHUDWH�H\H�VSDFH�YHUWH[�FRRUGLQDWHV�ZKLFK�DUH�UHTXLUHG�E\�VRPH�JHRPHWU\�DQG�OLJKWLQJ�
FRQILJXUDWLRQV���7KH�0RGHO9LHZ3URMHFWLRQ�PDWUL[�JHQHUDWHV�FOLS�VSDFH�YHUWH[�FRRUGLQDWHV�DQG�VKRXOG�
QRUPDOO\�EH�HQDEOHG����

Note: There is no matrix stack or mechanism to concatenate matrices in this unit so this 
must be done by software. 
���7UDQVIRUPLQJ�1RUPDOV���7KH�LQFRPLQJ�)DFH1RUPDO�LV�WUDQVIRUPHG�E\�]HUR�RU�RQH�PDWUL[���[���
XQGHU�FRQWURO�RI�WKH�7UDQVIRUP)DFH1RUPDO�ELW�LQ�WKH�7UDQVIRUP0RGH�UHJLVWHU���$IWHU�WKH�
WUDQVIRUPDWLRQ�WKH�IDFH�QRUPDO�FDQ�EH�RSWLRQDOO\�QRUPDOLVHG��KRZHYHU�WKLV�LV�GRQH�LQ�D�VHSDUDWH�XQLW���
7KH�IDFH�QRUPDO�QHYHU�QHHGV�WR�EH�QRUPDOLVHG�LI�LW�LV�RQO\�JRLQJ�WR�EH�XVHG�IRU�EDFNIDFH�FXOOLQJ��

�

TriangleClipAreaThreshold 
1DPH� 7\SH� 2IIVHW� )RUPDW�
7ULDQJOH&OLS$UHD7KUHVKROG� *HRPHWU\� �[�%(�� )ORDW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� DUHD� ✓  ✓  [� �

 
1RWHV�� 7KLV�LV�WKH�DUHD�RI�D�WULDQJOH�LQ�SL[HOV�IRU�ZKLFK�JHRPHWULF�FOLSSLQJ�ZLOO�QRW�EH�GRQH��LI�HQDEOHG���7KH�

DUHD�LV�KHOG�DV�D�IORDWLQJ�SRLQW�QXPEHU�DQG�WKH�UHTXLUHG�DUHD�VKRXOG�EH�WZLFH�WKH�DUHD�UHTXLUHG�
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TriangleExtend 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7ULDQJOH([WHQG� &XOO� �[&�%�� )L[HG��
� &RQWURO�UHJLVWHU� � �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������� 6FDQOLQHV�� ✓  ✓  [� ����XQVLJQHG�IL[HG�SRLQW��

 
1RWHV�� 7KLV�PHVVDJH�KROG�WKH�QXPEHU�RI�VFDQOLQHV�WR�JURZ�WKH�\�H[WHQW�E\�ZKHQ�GHDOLQJ�ZLWK�OLQHV���,W�LV�

XSGDWHG�ZKHQHYHU�WKH�/LQH:LGWK�YDOXH�LQ�WKH�'HOWD�8QLW�LV�XSGDWHG����

TriangleMode 
TriangleModeAnd  
TriangleModeOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
7ULDQJOH0RGH� 'HOWD� �[��&�� )ORDW�
7ULDQJOH0RGH$QG� 'HOWD� �[$%��� )ORDW�
7ULDQJOH0RGH2U� 'HOWD� �[$%��� )ORDW�

� &RQWURO�UHJLVWHU� � �

� � � �
%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� $QWL$OLDV�
(QDEOH�

✓  ✓  [� (QDEOHG� ��   �

�� $QWLDOLDV�
4XDOLW\�

✓  ✓  [� 'HILQHV�WKH�TXDOLW\�RI�DQWLDOLDVHG�WULDQJOHV��
�� ��[��
�� ��[�   �

 
1RWHV�� • (QDEOHV�WULDQJOH�DQWLDOLDVLQJ��TXDOLILHG�E\�WKH�$QWLDOLDV(QDEOH�ILHOG�LQ�WKH�%HJLQ�UHJLVWHU��

• 7KH�ORJLF�RSHUDWRU�HTXLYDOHQWV�EHKDYH�WKH�VDPH�ZD\�EXW�WKH�QHZ�PRGH�LV�$1'·G�RU�
25·G�ZLWK�WKH�IRUPHU�PRGH�EHIRUH�UHSODFLQJ�LW��

�
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Ts1 
TS2 
TS4 
1DPH� 7\SH� 2IIVHW� )RUPDW�
7V�� 0DWUL[� �[��)�� LQWHJHU�
7V�� 0DWUL[� �[����� LQWHJHU�
7V�� 0DWUL[� �[��&�� LQWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� FRPSRQHQW� ✓  ✓  [� �

 
1RWHV�� 7T���7U���7V���7V���7V���7W��DQG�7W��KROG�WKH�V��W��U�DQG�T�WH[WXUH�FRPSRQHQWV���7KH�7V�UHJLVWHUV�

PXVW�EH�ZULWWHQ�ODVW�EHFDXVH�WKH\�WULJJHU�WKH�JHQHUDWLRQ�RI�WKH�LQWHUQDO�ZLGH�WDJ�IRU�WKH�WH[WXUH���$OO�WKH�
WH[WXUH�FRPSRQHQWV�PXVW�EH�ZULWWHQ�WRJHWKHU�DQG�QRW�LQWHUOHDYHG�ZLWK�ZULWHV�WR�FRORU��IDFH�QRUPDO��
QRUPDO�RU�YHUWH[�UHJLVWHUV��
:ULWLQJ�WR�7V��LJQRUHV�DQ\�VXSSOLHG�YDOXHV�IRU�RWKHU�FRPSRQHQWV�DQG�VHWV�WKHP�WR�����RU��YHUWH[�������
7KH�W�FRPSRQHQW�FDQ�EH�ZULWWHQ�XVLQJ�HLWKHU�7W��RU�7W���EXW�WKH�WDJV�DUH�JURXSHG�ZLWK�WKH�7V��DQG�
7V��UHJLVWHUV�VR�WKH�FKRLFH�ZRXOG�QRUPDOO\�EH�FRQVLVWHQW��
$�WH[WXUH�LV�RSWLRQDOO\�WUDQVIRUPHG�XVLQJ�WKH�7H[WXUH0DWUL[�FRPPDQG���6HH�DOVR�7UDQVIRUP0RGH�

TStart 
1DPH� 7\SH� 2IIVHW� )RUPDW�
7VWDUW� 7H[WXUH� �[��$�� )L[HG�SRLQW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«Q� )UDFWLRQ� ✓  ✓  [� �

Q«��� ,QWHJHU� ✓  ✓  [� �

 
1RWHV�� ,QLWLDO�7�YDOXH�IRU�WH[WXUH�PDS���7KH�IRUPDW�LV����ELW��
V�FRPSOHPHQW�IL[HG�SRLQW�QXPEHUV���7KH�ELQDU\�

SRLQW�LV�DW�DQ�DUELWUDU\�ORFDWLRQ�EXW�PXVW�EH�FRQVLVWHQW�IRU�DOO�6��7�DQG�4�YDOXHV��
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Tt2 
Tt4 
1DPH� 7\SH� 2IIVHW� )RUPDW�
7W�� 0DWUL[� �[����� LQWHJHU�
7W�� 0DWUL[� �[��%�� LQWHJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� FRPSRQHQW� ✓  ✓  [� �

 
1RWHV�� 7T���7U���7V���7V���7V���7W��DQG�7W��KROG�WKH�V��W��U�DQG�T�WH[WXUH�FRPSRQHQWV���7KH�7V�UHJLVWHUV�

PXVW�EH�ZULWWHQ�ODVW�EHFDXVH�WKH\�WULJJHU�WKH�JHQHUDWLRQ�RI�WKH�LQWHUQDO�ZLGH�WDJ�IRU�WKH�WH[WXUH���$OO�WKH�
WH[WXUH�FRPSRQHQWV�PXVW�EH�ZULWWHQ�WRJHWKHU�DQG�QRW�LQWHUOHDYHG�ZLWK�ZULWHV�WR�FRORU��IDFH�QRUPDO��
QRUPDO�RU�YHUWH[�UHJLVWHUV��
:ULWLQJ�WR�7V��LJQRUHV�DQ\�VXSSOLHG�YDOXHV�IRU�RWKHU�FRPSRQHQWV�DQG�VHWV�WKHP�WR�����RU��YHUWH[�������
7KH�W�FRPSRQHQW�FDQ�EH�ZULWWHQ�XVLQJ�HLWKHU�7W��RU�7W���EXW�WKH�WDJV�DUH�JURXSHG�ZLWK�WKH�7V��DQG�
7V��UHJLVWHUV�VR�WKH�FKRLFH�ZRXOG�QRUPDOO\�EH�FRQVLVWHQW��
$�WH[WXUH�LV�RSWLRQDOO\�WUDQVIRUPHG�XVLQJ�WKH�7H[WXUH0DWUL[�FRPPDQG���6HH�DOVR�7UDQVIRUP0RGH�

UpdateLineStippleCounters 

1DPH� 7\SH� 2IIVHW� )RUPDW�
8SGDWH/LQH6WLSSOH&RXQWHUV� 6WLSSOH� �[��%�� %LWILHOG�
� &RPPDQG� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 8SGDWH�
&RXQWHUV�
&RQWURO�

✔ ✔ [� � UHVHW�FRXQWHUV�WR���
� ORDG�IURP�VHJPHQW�UHJLVWHU��

�«��� 5HVHUYHG�� �� �� [� ��

 
1RWHV�� 7KLV�&RPPDQG�XSGDWHV�WKH�FXUUHQW�OLQH�VWLSSOH�FRXQWHUV���,I�ELW���LV�]HUR�WKHQ�WKH�FRXQWHUV�DUH�VHW�WR�

]HUR��RWKHUZLVH�WKH\�DUH�ORDGHG�IURP�WKH�VHJPHQW�UHJLVWHU���8VHIXO�LQ�GUDZLQJ�VWLSSOHG�ZLGH�OLQHV���
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UpdateLogicalTextureInfo 

1DPH� 7\SH� 2IIVHW� )RUPDW�
8SGDWH/RJLFDO7H[WXUH,QIR� 7H[WXUH� �[%���� 7DJ�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KLV�FRPPDQG�XSGDWHV�WKH�/RJLFDO�7H[WXUH�3DJH�7DEOH�DW�WKH�SDJH�SUHYLRXVO\�VHW�XS�LQ�WKH�

6HW/RJLFDO3DJH,QIR�FRPPDQG���$IWHU�WKH�XSGDWH�KDV�EHHQ�GRQH�WKH�ORJLFDO�SDJH�QXPEHU�LV�
LQFUHPHQWHG���7KH�5HVLGHQW�ELW�LV�FOHDUHG�DQG�WKH�/HQJWK��0HPRU\3RRO��9LUWXDO+RVW3DJH�DQG�
+RVW3DJH�DUH�VHW�XS��

�

UserClip0X…UserClip0W 
UserClip1X…UserClip1W 
UserClip2X…UserClip2W 
UserClip3X…UserClip3W 
UserClip4X…UserClip4W 
UserClip5X…UserClip5W 

1DPH� 7\SH� 2IIVHW� )RUPDW�
8VHU&OLS�[«8VHU&OLS�:� *HRPHWU\� �[�&�����[�&��� IORDW�
8VHU&OLS�[«8VHU&OLS�:� *HRPHWU\� �[�&�����[�&��� IORDW�
8VHU&OLS�[«8VHU&OLS�:� *HRPHWU\� �[�&�����[�&��� IORDW�
8VHU&OLS�[«8VHU&OLS�:� *HRPHWU\� �[�&�����[�&��� IORDW�
8VHU&OLS�[«8VHU&OLS�:� *HRPHWU\� �[�&�����[�&��� IORDW�
8VHU&OLS�[«8VHU&OLS�:� *HRPHWU\� �[�&%����[�&$�� IORDW�
� &RQWURO� �

� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� ✓  ✓  [� ��

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�SODQH�HTXDWLRQ�FRHIILFLHQWV�IRU�WKH���XVHU�FOLSSLQJ�SODQHV���7KH�SODQHV�DUH�

HQDEOHG�E\�WKH�8VHU&OLS0DVN�ELWV�LQ�WKH�*HRPHWU\0RGH�UHJLVWHU�DV�IROORZV��

• 7KHUH�LV�RQH�ELW�SHU�XVHU�GHILQHG�FOLSSLQJ�SODQH����
• &OLSSLQJ�DJDLQVW�D�SODQH�LV�HQDEOHG�ZKHQ�WKH�FRUUHVSRQGLQJ�ELW�LV�VHW���
• 7KH�FOLSSLQJ�SODQH�LV�GHILQHG�LQ�H\H�VSDFH�E\��

8VHU&OLSQ^;�_�<�_�=�_�:`���
• %LW����L�H��ELW����LQ�UHJLVWHU��FRUUHVSRQGV�WR�8VHU&OLS���
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Vertex0 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[�� ,QSXW� �[%�%�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ,QGH[� ✔ ✓  [� ,QGH[�LQWR�9HUWH[�EXIIHU�

�
1RWHV�� 7KH�YHUWH[�GDWD�FDQ�EH�ORDGHG�ZLWKRXW�XVLQJ�RQH�RI�WKH�SULPLWLYH�W\SHV�XVLQJ�WKH�9HUWH[���9HUWH[���DQG�

9HUWH[��UHJLVWHUV��7KHVH�UHJLVWHUV�VSHFLI\�WKH�YHUWH[�VWRUH�WR�ORDG��DQG�WKH�GDWD�ILHOG�KROGV�WKH�LQGH[�
LQWR�WKH�DUUD\��

Vertex1 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[�� ,QSXW� �[%�&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 9HUWH[� ✔ ✓  [� ,QGH[�LQWR�9HUWH[�EXIIHU�

 
1RWHV�� 7KH�YHUWH[�GDWD�FDQ�EH�ORDGHG�ZLWKRXW�XVLQJ�RQH�RI�WKH�SULPLWLYH�W\SHV�XVLQJ�WKH�9HUWH[���9HUWH[���DQG�

9HUWH[��UHJLVWHUV��7KHVH�UHJLVWHUV�VSHFLI\�WKH�YHUWH[�VWRUH�WR�ORDG��DQG�WKH�GDWD�ILHOG�KROGV�WKH�LQGH[�
LQWR�WKH�DUUD\��

�

Vertex2 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[�� ,QSXW� �[%�&�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ,QGH[� ✔ ✓  [� ,QGH[�LQWR�9HUWH[�EXIIHU�

 
1RWHV�� 7KH�YHUWH[�GDWD�FDQ�EH�ORDGHG�ZLWKRXW�XVLQJ�RQH�RI�WKH�SULPLWLYH�W\SHV�XVLQJ�WKH�9HUWH[���9HUWH[���DQG�

9HUWH[��UHJLVWHUV��7KHVH�UHJLVWHUV�VSHFLI\�WKH�YHUWH[�VWRUH�WR�ORDG��DQG�WKH�GDWD�ILHOG�KROGV�WKH�LQGH[�
LQWR�WKH�DUUD\��
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VertexBaseAddress 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[%DVH$GGUHVV� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 5HVHUYHG� �� �� [� �

�«��� $GGUHVV� ✓  ✓  [� ���ELW�DGGUHVV�RI�EDVH�RI�EXIIHU�

 
1RWHV�� �

VertexControl 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[&RQWURO� ,QSXW� �[%���� %LWILHOG�
� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

���� 6L]H� ✔ ✔ [� 6L]H�RI�YHUWH[�LQ����ZRUGV�

�� &DFKH(QDEOH� ✔ ✔ [� �� �FDFKH�RII���� �FDFKH�RQ�

�� )ODW� ✔ ✔ [� �� �RII���� �RQ�

�� 5HDG$OO� ✔ ✔ [� �� �RII���� �RQ�

�� 6NLS)ODJV� ✔ ✔ [� �� �RII���� �RQ�

�� 2*/� ✔ ✔ [� �� �'�'���� �2*/��

��� /LQH�'� ✔ ✔ [� �� �RII���� ��Q�

������ 5HVHUYHG� �� �� [� �

 
1RWHV�� �

VertexData 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH['DWD� ,QSXW� �[%�(�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD� ✔ ✓  [� 9HUWH[�GDWD�

 
1RWHV�� 7KH�YHUWH[�GDWD�FDQ�EH�ORDGHG�ZLWKRXW�XVLQJ�RQH�RI�WKH�SULPLWLYH�W\SHV�XVLQJ�WKH�9HUWH[���9HUWH[���DQG�

9HUWH[��UHJLVWHUV��7KHVH�UHJLVWHUV�VSHFLI\�WKH�YHUWH[�VWRUH�WR�ORDG��DQG�WKH�GDWD�ILHOG�KROGV�WKH�LQGH[�
LQWR�WKH�DUUD\���7KH�9HUWH['DWD�UHJLVWHU�LV�XVHG�IRU�LQOLQH�YHUWH[�GDWD��
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VertexData0 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH['DWD�� ,QSXW� �[%�'�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD� ✔ ✓  [� 9HUWH[�GDWD�

 
1RWHV�� �

VertexData1 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH['DWD�� ,QSXW� �[%�'�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD� ✔ ✓  [� 9HUWH[�GDWD�

 
1RWHV�� �

VertexData2 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH['DWD�� ,QSXW� �[%�(�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 'DWD� ✔ ✓  [� 9HUWH[�GDWD�

 
1RWHV�� �

VertexFormat 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[)RUPDW� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 0DVN� ✔ ✓  [� 0DVN�RI�GDWD�YDOLG�LQ�YHUWH[�

 
1RWHV�� �
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VertexLineList 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[/LQH/LVW� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�YHUWLFHV�LQ�SULPLWLYH�

 
1RWHV�� �

�

VertexLineStrip 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[/LQH6WULS� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�YHUWLFHV�LQ�SULPLWLYH�

 
1RWHV�� �

VertexMachineMode 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[0DFKLQH0RGH� 9HUWH[�0DFKLQH� �[����� %LWILHOG��
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� 2EMHFW7DJ(QDE
OH�

✓  ✓  [� :KHQ�VHW�FDXVHV�WKH�2EMHFW,'�WR�EH�LQFUHPHQWHG�E\�
WKH�%HJLQ�PHVVDJH�DQG�WKH�UHVXOW�VHQW�WR�WKH�UDVWHULVHU�
FKLS��

�� 2EMHFW,'3HU3UL
PLWLYH�

✓  ✓  [� :KHQ�VHW�FDXVHV�WKH�2EMHFW,'�WR�EH�LQFUHPHQWHG�DQG�
VHQW�WR�WKH�UDVWHULVDWLRQ�FKLS�RQ�HDFK�SRLQW��OLQH��
WULDQJOH�RU�TXDG�ZKHQ�WKH�SULPLWLYH�W\SH�LV�VHW�WR�
3RLQWV��/LQHV��7ULDQJOHV�RU�4XDGV���2EMHFW7DJ(QDEOH�
PXVW�EH�VHW�IRU�WKLV�WR�KDSSHQ��

�� '�'3URYRNLQJ
9HUWH[�

✓  ✓  [� 7KLV�ELW��ZKHQ�VHW��VHOHFWV�WKH�'�'�SURYRNLQJ�YHUWH[�
UXOHV�LQVWHDG�RI�WKH�2SHQ*/�UXOHV��D�WULDQJOH�IDQ�LQ�
ZKLFK�FDVH�XVH�WKH�VHFRQG�YHUWH[�>RI�HDFK�WULDQJOH@��

������ 5HVHUYHG�� ✕  ✓  [� �

 
1RWHV�� �
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VertexPointList 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[3RLQW/LVW� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�YHUWLFHV�LQ�SULPLWLYH�

 
1RWHV�� �

VertexPolygon 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[3RO\JRQ� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�YHUWLFHV�LQ�SULPLWLYH�

 
1RWHV�� �

VertexTagList[0…15] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[7DJ/LVW>�«��@� ,QSXW� �[%���� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 7DJ� ✔ ✔ [� 7DJ�WR�XVH�IRU�FRUUHVSRQGLQJ�YHUWH[�GDWD�LWHP�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7\SLFDO�XVDJH�ZRXOG�XVH�WKH�7DJ/LVW�WR�GHILQH�WKH�RUGHU�LQ�ZKLFK�GDWD�LV�GHOLYHUHG��WKH�IRUPDW�PDVN�

DQG�YHUWH[�VL]H�DUH�XVHG�WR�VHW�ZKLFK�PRGHV�DUH�HQDEOHG��VR�LI�]�LV�HQDEOHG�WKH�]�ELW�LQ�WKH�IRUPDW�PDVN�
LV�VHW�DQG�WKH�YHUWH[�VL]H�LQFUHDVHG�E\�����
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VertexTagList[16…31] 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[7DJ/LVW>��«��@� ,QSXW� �[%���� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 7DJ� ✔ ✔ [� 7DJ�WR�XVH�IRU�FRUUHVSRQGLQJ�YHUWH[�GDWD�LWHP�

��«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7\SLFDO�XVDJH�ZRXOG�XVH�WKH�7DJ/LVW�WR�GHILQH�WKH�RUGHU�LQ�ZKLFK�GDWD�LV�GHOLYHUHG��WKH�IRUPDW�PDVN�

DQG�YHUWH[�VL]H�DUH�XVHG�WR�VHW�ZKLFK�PRGHV�DUH�HQDEOHG��VR�LI�]�LV�HQDEOHG�WKH�]�ELW�LQ�WKH�IRUPDW�PDVN�
LV�VHW�DQG�WKH�YHUWH[�VL]H�LQFUHDVHG�E\�����

VertexTriangleFan 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[7ULDQJOH)DQ� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�YHUWLFHV�LQ�SULPLWLYH�

 
1RWHV�� �

VertexTriangleList 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[7ULDQJOH/LVW� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�YHUWLFHV�LQ�SULPLWLYH�

 
1RWHV�� �
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VertexTriangleStrip 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[7ULDQJOH6WULS� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� &RXQW� ✕  ✓  [� 1XPEHU�RI�YHUWLFHV�LQ�SULPLWLYH�

 
1RWHV�� �

VertexValid 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9HUWH[9DOLG� ,QSXW� �[%���� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 0DVN� ✔ ✓  [� 0DVN�RI�GDWD�YDOLG�LQ�YHUWH[�

 
1RWHV�� 8VHG�IRU�PXOWL�SDVV�DOJRULWKPV�VXFK�DV�HPXODWLRQ�RI�PXOWLSOH�WH[WXUHV���7KH�YHUWH[�VWUXFWXUH�KROGV�

VHYHUDO�VHWV�RI�WH[WXUH�FRRUGLQDWHV�IRU�WKH�VDPH�[�\�]�FRRUGLQDWHV�DQG�RQ�HDFK�SDVV�D�GLIIHUHQW�VHW�LV�
HQDEOHG�E\�GHILQLQJ�LW�DV�YDOLG�

ViewPortOffsetX 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9LHZ3RUW2IIVHW;� *HRPHWU\� �[�%��� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� RIIVHW� ✔ ✓  [� �

 
1RWHV�� 7KH�YLHZSRUW�PDSSLQJ�WDNHV�WKH��'�KRPRJHQHRXV�YHUWH[�FRRUGLQDWHV�DQG�FRQYHUWV�WKHP�LQWR�D��'�

FRRUGLQDWH�E\�GLYLGLQJ�WKURXJK�E\�WKH�KRPRJHQRXV�FRPSRQHQW�
Z
���7KH�UHVXOWLQJ�FRRUGLQDWH�LV�RIWHQ�

FDOOHG�WKH�QRUPDOLVHG�GHYLFH�FRRUGLQDWH��RU�1'&�������
7KH�1'&�LV�FRQYHUWHG�WR�GHYLFH�FRRUGLQDWHV�E\�PXOWLSO\LQJ�E\�WKH�9LHZSRUW6FDOH�YHFWRU�DQG�WKHQ�
DGGLQJ�WKH�9LHZSRUW2IIVHW�YHFWRU���7KH�;�DQG�<�YDOXHV�DUH�VFDOHG�VR�WKH�WUXH�1'&�UDQJH��������ILOOV�
WKH�ZLQGRZ��RU�YLHZSRUW��ZKLOH�WKH�=�YDOXH�LV�QRPLQDOO\�VFDOHG�WR�EH�LQ�WKH�UDQJH����«�����DOWKRXJK�
WKH�2SHQ*/�JO'HSWK5DQJH�IXQFWLRQ�FDQ�EH�XVHG�WR�FKDQJH�WKLV��

�����������������������������������������������������
��7KLV�LV�D�VOLJKW�PLVQRPHU�LQ�WKLV�FDVH�EHFDXVH�WKLV�LV�SULRU�WR�FOLSSLQJ�VR�WKH�1'&�PD\�H[WHQG�EH\RQG�WKH������UDQJH�XVXDOO\�
DVVRFLDWHG�ZLWK�QRUPDOLVHG�QXPEHUV��
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ViewPortOffsetY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9LHZ3RUW2IIVHW<� *HRPHWU\� �[�%$�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� RIIVHW� ✔ ✓  [� �

 
1RWHV�� 7KH�YLHZSRUW�PDSSLQJ�WDNHV�WKH��'�KRPRJHQHRXV�YHUWH[�FRRUGLQDWHV�DQG�FRQYHUWV�WKHP�LQWR�D��'�

FRRUGLQDWH�E\�GLYLGLQJ�WKURXJK�E\�WKH�KRPRJHQRXV�FRPSRQHQW�
Z
���7KLV�LV�FRQYHUWHG�WR�GHYLFH�
FRRUGLQDWHV�E\�PXOWLSO\LQJ�E\�WKH�9LHZSRUW6FDOH�YHFWRU�DQG�WKHQ�DGGLQJ�WKH�9LHZSRUW2IIVHW�YHFWRU���
7KH�;�DQG�<�YDOXHV�DUH�VFDOHG�VR�WKH�WUXH�1'&�UDQJH��������ILOOV�WKH�ZLQGRZ��RU�YLHZSRUW��ZKLOH�WKH�=�
YDOXH�LV�QRPLQDOO\�VFDOHG�WR�EH�LQ�WKH�UDQJH����«�����DOWKRXJK�WKH�2SHQ*/�JO'HSWK5DQJH�IXQFWLRQ�FDQ�
EH�XVHG�WR�FKDQJH�WKLV��

ViewPortOffsetZ 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9LHZ3RUW2IIVHW=� *HRPHWU\� �[�%$�� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� RIIVHW� ✔ ✓  [� �

 
1RWHV�� 7KH�YLHZSRUW�PDSSLQJ�WDNHV�WKH��'�KRPRJHQHRXV�YHUWH[�FRRUGLQDWHV�DQG�FRQYHUWV�WKHP�LQWR�D��'�

FRRUGLQDWH�E\�GLYLGLQJ�WKURXJK�E\�WKH�KRPRJHQRXV�FRPSRQHQW�
Z
���7KLV�LV�FRQYHUWHG�WR�GHYLFH�
FRRUGLQDWHV�E\�PXOWLSO\LQJ�E\�WKH�9LHZSRUW6FDOH�YHFWRU�DQG�WKHQ�DGGLQJ�WKH�9LHZSRUW2IIVHW�YHFWRU���
7KH�;�DQG�<�YDOXHV�DUH�VFDOHG�VR�WKH�WUXH�1'&�UDQJH��������ILOOV�WKH�ZLQGRZ��RU�YLHZSRUW��ZKLOH�WKH�=�
YDOXH�LV�QRPLQDOO\�VFDOHG�WR�EH�LQ�WKH�UDQJH����«�����DOWKRXJK�WKH�2SHQ*/�JO'HSWK5DQJH�IXQFWLRQ�FDQ�
EH�XVHG�WR�FKDQJH�WKLV��

ViewPortScaleX 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9LHZ3RUW6FDOH;� *HRPHWU\� �[�%��� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 6FDOH� ✔ ✓  [� �

 
1RWHV�� 7KH�YLHZSRUW�PDSSLQJ�WDNHV�WKH��'�KRPRJHQHRXV�YHUWH[�FRRUGLQDWHV�DQG�FRQYHUWV�WKHP�LQWR�D��'�

FRRUGLQDWH�E\�GLYLGLQJ�WKURXJK�E\�WKH�KRPRJHQRXV�FRPSRQHQW�
Z
���7KLV�LV�FRQYHUWHG�WR�GHYLFH�
FRRUGLQDWHV�E\�PXOWLSO\LQJ�E\�WKH�9LHZSRUW6FDOH�YHFWRU�DQG�WKHQ�DGGLQJ�WKH�9LHZSRUW2IIVHW�YHFWRU���
7KH�;�DQG�<�YDOXHV�DUH�VFDOHG�VR�WKH�WUXH�1'&�UDQJH��������ILOOV�WKH�ZLQGRZ��RU�YLHZSRUW��ZKLOH�WKH�=�
YDOXH�LV�QRPLQDOO\�VFDOHG�WR�EH�LQ�WKH�UDQJH����«�����DOWKRXJK�WKH�2SHQ*/�JO'HSWK5DQJH�IXQFWLRQ�FDQ�
EH�XVHG�WR�FKDQJH�WKLV��
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ViewPortScaleY 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9LHZ3RUW6FDOH<� *HRPHWU\� �[�%��� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� RIIVHW� ✔ ✓  [� �

 
1RWHV�� 7KH�YLHZSRUW�PDSSLQJ�WDNHV�WKH��'�KRPRJHQHRXV�YHUWH[�FRRUGLQDWHV�DQG�FRQYHUWV�WKHP�LQWR�D��'�

FRRUGLQDWH�E\�GLYLGLQJ�WKURXJK�E\�WKH�KRPRJHQRXV�FRPSRQHQW�
Z
���7KLV�LV�FRQYHUWHG�WR�GHYLFH�
FRRUGLQDWHV�E\�PXOWLSO\LQJ�E\�WKH�9LHZSRUW6FDOH�YHFWRU�DQG�WKHQ�DGGLQJ�WKH�9LHZSRUW2IIVHW�YHFWRU���
7KH�;�DQG�<�YDOXHV�DUH�VFDOHG�VR�WKH�WUXH�1'&�UDQJH��������ILOOV�WKH�ZLQGRZ��RU�YLHZSRUW��ZKLOH�WKH�=�
YDOXH�LV�QRPLQDOO\�VFDOHG�WR�EH�LQ�WKH�UDQJH����«�����DOWKRXJK�WKH�2SHQ*/�JO'HSWK5DQJH�IXQFWLRQ�FDQ�
EH�XVHG�WR�FKDQJH�WKLV��

ViewPortScaleZ 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9LHZ3RUW6FDOH=� *HRPHWU\� �[�%��� ,QWHJHU�
� &RQWURO�UHJLVWHU� �
� %URDGFDVW� � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� RIIVHW� ✔ ✓  [� �

 
1RWHV�� 7KH�YLHZSRUW�PDSSLQJ�WDNHV�WKH��'�KRPRJHQHRXV�YHUWH[�FRRUGLQDWHV�DQG�FRQYHUWV�WKHP�LQWR�D��'�

FRRUGLQDWH�E\�GLYLGLQJ�WKURXJK�E\�WKH�KRPRJHQRXV�FRPSRQHQW�
Z
���7KLV�LV�FRQYHUWHG�WR�GHYLFH�
FRRUGLQDWHV�E\�PXOWLSO\LQJ�E\�WKH�9LHZSRUW6FDOH�YHFWRU�DQG�WKHQ�DGGLQJ�WKH�9LHZSRUW2IIVHW�YHFWRU���
7KH�;�DQG�<�YDOXHV�DUH�VFDOHG�VR�WKH�WUXH�1'&�UDQJH��������ILOOV�WKH�ZLQGRZ��RU�YLHZSRUW��ZKLOH�WKH�=�
YDOXH�LV�QRPLQDOO\�VFDOHG�WR�EH�LQ�WKH�UDQJH����«�����DOWKRXJK�WKH�2SHQ*/�JO'HSWK5DQJH�IXQFWLRQ�FDQ�
EH�XVHG�WR�FKDQJH�WKLV��
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VTGAddress 

1DPH� 7\SH� 2IIVHW� )RUPDW�
97*$GGUHVV� )UDPHEXIIHU� �[%�%�� ,QWHJHU��
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� $GGUHVV� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KH�97*�DQG�5$0'$&�FDQ�EH�UHDG�DQG�ZULWWHQ�YLD�WKH�3&,�E\SDVV��EXW�VRPHWLPHV�LW�LV�XVHIXO�WR�

FRQWURO�WKHP�V\QFKURQRXVO\�ZLWK�FRUH�UHQGHULQJ�DFWLYLWLHV���7KLV�FDQ�EH�GRQH�E\�XVLQJ�WKH�
97*$GGUHVV�DQG�97*'DWD�FRPPDQGV���7KH�DGGUHVV�LV�VHQW�ILUVW�IROORZHG�E\�WKH�GDWD���7KH�DGGUHVV�
DQG�GDWD�DUH�WKH�VDPH�DV�ZRXOG�EH�XVHG�LI�WKH�97*��5DPGDF�RU�DQ\�RWKHU�GHYLFH�RQ�WKH�3&,�E\SDVV�
ZHUH�DFFHVVHG�YLD�WKH�E\SDVV����
�
7KH�FRUH�GRHV�QRW�LQWHUSUHW�WKH�GDWD�LQ�DQ\�ZD\�DQG�LV�MXVW�WKH�FRPPXQLFDWLRQV�SDWK���7KH�97*�GDWD�
DQG�DGGUHVV�LV�URXWHG�YLD�WKH�)%�0HPRU\�,QWHUIDFH��

VTGData 

1DPH� 7\SH� 2IIVHW� )RUPDW�
97*$GGUHVV� )UDPHEXIIHU� �[%�%�� ,QWHJHU��
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 97*�'DWD� ✓  ✓  [� ���ELW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�GDWD�IRU�WKH�97*�RU�E\SDVV�ZULWH�DQG�LQVWLJDWHV�WKH�DFWLRQ�YLD�WKH�)%�0HPRU\�

&RQWUROOHU��
�
7KH�97*�DQG�5$0'$&�FDQ�EH�UHDG�DQG�ZULWWHQ�YLD�WKH�3&,�E\SDVV��EXW�VRPHWLPHV�LW�LV�XVHIXO�WR�
FRQWURO�WKHP�V\QFKURQRXVO\�ZLWK�FRUH�UHQGHULQJ�DFWLYLWLHV���7KLV�FDQ�EH�GRQH�E\�XVLQJ�WKH�
97*$GGUHVV�DQG�97*'DWD�FRPPDQGV���7KH�DGGUHVV�LV�VHQW�ILUVW�IROORZHG�E\�WKH�GDWD���7KH�DGGUHVV�
DQG�GDWD�DUH�WKH�VDPH�DV�ZRXOG�EH�XVHG�LI�WKH�97*��5DPGDF�RU�DQ\�RWKHU�GHYLFH�RQ�WKH�3&,�E\SDVV�
ZHUH�DFFHVVHG�YLD�WKH�E\SDVV����
�
7KH�FRUH�GRHV�QRW�LQWHUSUHW�WKH�GDWD�LQ�DQ\�ZD\�DQG�LV�MXVW�WKH�FRPPXQLFDWLRQV�SDWK���7KH�97*�GDWD�
DQG�DGGUHVV�LV�URXWHG�YLD�WKH�)%�0HPRU\�,QWHUIDFH��
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Vw 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9Z� 0DWUL[� �[� %LWILHOG�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ :YDOXH� ✓  ✓  [� :�FRPSRQHQW�RI��YHUWH[�

 
1RWHV�� 7KH�:��YHUWH[�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�9[��

�

Vx2 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9[�� &RPPDQG� �[� :LGH�7ULJJHU�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�ZRUG� ✓  ✓  [� %RXQGLQJ�YHUWH[�;�FRRUGLQDWH�

������� <��ZRUG� ✓  ✓  [� %RXQGLQJ�YHUWH[�<�FRRUGLQDWH�

 
1RWHV�� 7KH�9\��9]�DQG�9Z�UHJLVWHUV�KROG�WKH�IORDWLQJ�SRLQW�YDOXH�RI�WKH�\��]�DQG�Z�FRPSRQHQWV�RI�WKH�

ERXQGLQJ�YHUWH[�XVHG�WR�EXLOG�XS�WKH�ERXQGLQJ�YROXPH�IRU�GLVSOD\�OLVW�YLHZLQJ�IUXVWXP�FXOOLQJ���7KH�[�
FRPSRQHQW�LV�VXSSOLHG�LQ�RQH�RI�WKH�9[���9[��RU�9[��UHJLVWHUV���7KH�QXPHULFDO�SRVWIL[�GHILQHV�WKH�
ZKLFK�RI�WKH�%Y\��9]�DQG�9Z�UHJLVWHUV�VKRXOG�EH�XVHG�RU�KDYH�WKHLU�GHIDXOW�YDOXHV�XVHG�LQVWHDG���9[��
JHQHUDWHV�WKH��[��\������������YHUWH[��9[��JHQHUDWHV�WKH��[��\��]�������YHUWH[�DQG�9[��JHQHUDWHV�WKH��]��\��]��
Z��YHUWH[���7KH�9["�UHJLVWHU�PXVW�EH�ORDGHG�ODVW��

�
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Vx3 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9[�� &RPPDQG� �[� �
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�� ✓  ✓  [� %RXQGLQJ�YHUWH[�;�FRRUGLQDWH�

������� <��� ✓  ✓  [� %RXQGLQJ�YHUWH[�<�FRRUGLQDWH�

������� =�� ✓  ✓  [� %RXQGLQJ�YHUWH[�=�FRRUGLQDWH�

 
1RWHV�� 7KH�9\��9]�DQG�9Z�UHJLVWHUV�KROG�WKH�IORDWLQJ�SRLQW�YDOXH�RI�WKH�\��]�DQG�Z�FRPSRQHQWV�RI�WKH�

ERXQGLQJ�YHUWH[�XVHG�WR�EXLOG�XS�WKH�ERXQGLQJ�YROXPH�IRU�GLVSOD\�OLVW�YLHZLQJ�IUXVWXP�FXOOLQJ���7KH�[�
FRPSRQHQW�LV�VXSSOLHG�LQ�RQH�RI�WKH�9[���9[��RU�9[��UHJLVWHUV���7KH�QXPHULFDO�SRVWIL[�GHILQHV�WKH�
ZKLFK�RI�WKH�%Y\��9]�DQG�9Z�UHJLVWHUV�VKRXOG�EH�XVHG�RU�KDYH�WKHLU�GHIDXOW�YDOXHV�XVHG�LQVWHDG��H�J��
9[��JHQHUDWHV�WKH��[��\��]�������YHUWH[�DQG�9[��JHQHUDWHV�WKH��]��\��]��Z��YHUWH[���7KH�9["�UHJLVWHU�PXVW�
EH�ORDGHG�ODVW��

Vx4 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9[�� &RPPDQG� �[� �
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ ;�� ✕  ✓  [� %RXQGLQJ�YHUWH[�;�FRRUGLQDWH�

������� <��� ✕  ✓  [� %RXQGLQJ�YHUWH[�<�FRRUGLQDWH�

������� =�� ✕  ✓  [� %RXQGLQJ�YHUWH[�=�FRRUGLQDWH�

�������� Z�� ✕  ✓  [� %RXQGLQJ�YHUWH[�:�FRRUGLQDWH�

 
1RWHV�� 7KH�9\��9]�DQG�9Z�UHJLVWHUV�KROG�WKH�IORDWLQJ�SRLQW�YDOXH�RI�WKH�\��]�DQG�Z�FRPSRQHQWV�RI�WKH�

ERXQGLQJ�YHUWH[�XVHG�WR�EXLOG�XS�WKH�ERXQGLQJ�YROXPH�IRU�GLVSOD\�OLVW�YLHZLQJ�IUXVWXP�FXOOLQJ���7KH�[�
FRPSRQHQW�LV�VXSSOLHG�LQ�RQH�RI�WKH�9[���9[��RU�9[��UHJLVWHUV���7KH�QXPHULFDO�SRVWIL[�GHILQHV�WKH�
ZKLFK�RI�WKH�%Y\��9]�DQG�9Z�UHJLVWHUV�VKRXOG�EH�XVHG�RU�KDYH�WKHLU�GHIDXOW�YDOXHV�XVHG�LQVWHDG��H�J���
9[��JHQHUDWHV�WKH��[��\������������YHUWH[��9[��JHQHUDWHV�WKH��]��\��]��Z��YHUWH[���7KH�9["�UHJLVWHU�PXVW�EH�
ORDGHG�ODVW��
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Vy 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9\� &RPPDQG� �[� )ORDW�
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ <YDOXH� ✓  ✓  [� =�FRPSRQHQW�RI��YHUWH[�

 
1RWHV�� 7KH�<��YHUWH[�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�9[��

�

Vz 

1DPH� 7\SH� 2IIVHW� )RUPDW�
9]� 0DWUL[� �[� )ORDW��
� &RQWURO�UHJLVWHU� � �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

������ =YDOXH� ✓  ✓  [� =�FRPSRQHQW�RI��YHUWH[�

 
1RWHV�� 7KH�=��YHUWH[�FRPSRQHQW�VXSSOLHG�WR�EXLOG�ZLGH�YHUWH[�GDWD���VHH�9[��

�
�

WaitforCompletion 

1DPH� 7\SH� 2IIVHW� )RUPDW�
:DLWIRU&RPSOHWLRQ� 5DVWHUL]HU� �[��%�� %LWILHOG��
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

����� (YHQW� �� ✓  [� �� �/%�5HDGV�DQG�ZULWHV�DQG�)%�UHDGV�DQG�ZULWHV�
�� �/%�5HDGV�DQG�)%�5HDGV�
�� �5HQGHU6\QF�
�� �6FDQOLQH6\QF8�

�«��� 8QXVHG�� �� �� [� �

 
1RWHV�� &RPPDQG��7KLV�LV�XVHG�WR�VXVSHQG�FRUH�JUDSKLFV�SURFHVVLQJ�XQWLO�RXWVWDQGLQJ�UHDGV�DQG�ZULWHV�LQ�ERWK�

ORFDOEXIIHU�DQG�IUDPHEXIIHU�PHPRU\�KDYH�FRPSOHWHG��RU�VRPH�RWKHU�FRPELQDWLRQ�RI�HYHQWV�GHVFULEHG�
DERYH�KDV�WDNHQ�SODFH���7KLV�LV�LQWHQGHG�WR�SUHYHQW�D�QHZ�SULPLWLYH�IURP�VWDUWLQJ�WR�EH�UDVWHUL]HG�
EHIRUH�WKH�SUHYLRXV�SULPLWLYH�LV�FRPSOHWHO\�ILQLVKHG��,W�ZRXOG�EH�XVHG��IRU�H[DPSOH��WR�VHSDUDWH�WH[WXUH�
GRZQORDGV�IURP�WKH�VXUURXQGLQJ�SULPLWLYHV���
�
7KH�VDPH�IXQFWLRQDOLW\�FDQ�EH�DFKLHYHG�XVLQJ�WKH�6\QF�UHJLVWHU�DQG�ZDLWLQJ�IRU�LW�LQ�WKH�+RVW�2XW�
),)2��KRZHYHU��WKLV�PHWKRG�GRHVQ·W�LQYROYH�WKH�KRVW�DQG�FDQ�EH�LQVHUWHG�LQWR�D�'0$�EXIIHU����
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Window 
WindowAnd 
WindowOr 

1DPH� 7\SH� 2IIVHW� )RUPDW�
:LQGRZ� /RFDOEXIIHU� �[����� %LWILHOG�
:LQGRZ$QG� /RFDOEXIIHU� �[$%��� %LWILHOG�
:LQGRZ2U� /RFDOEXIIHU� �[$%��� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«�� 5HVHUYHG� �� �� [� �

�� )RUFH/%�
8SGDWH�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��GLVUHJDUGV�WKH�UHVXOWV�RI�WKH�VWHQFLO�
DQG�GHSWK�WHVWV�DQG�IRUFHG�WKH�ORFDO�EXIIHU�WR�EH�
XSGDWHG����

�� /%8SGDWH�
6RXUFH�

✔ ✔ [� 7KLV�ELW�VHOHFWV�WKH�GDWD�WR�EH�ZULWWHQ�WR�WKH�ORFDO�
EXIIHU���7KH�WZR�RSWLRQV�DUH��
� �� �/%�GDWD��
� �� �5HJLVWHUV��

�«�� 5HVHUYHG�� �� �� [� �

������� )UDPH&RXQW� ✔ ✔ [� 7KLV�ILHOG�KROGV�WKH�FXUUHQW�IUDPH�FRXQW�XVHG�DV�SDUW�
RI�WKH�)DVW�&OHDU�3ODQHV��)&3��PHFKDQLVP�

��� 6WHQFLO�)&3� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH�)&3�WHVWV�DQG�
VXEVWLWXWLRQ�WR�RFFXU�IRU�WKH�6WHQFLO�ILHOG��

��� 'HSWK)&3� ✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH�)&3�WHVWV�DQG�
VXEVWLWXWLRQ�WR�RFFXU�IRU�WKH�'HSWK�ILHOG��

��� 2YHUULGH:ULWH�
)LOWHULQJ�

✔ ✔ [� 7KLV�ELW��ZKHQ�VHW��SUHYHQWV�ZULWHV�WR�WKH�ORFDO�EXIIHU�
IURP�EHLQJ�ILOWHUHG�RXW�EHFDXVH�WKLV�XQLW�KDV�QRW�
FKDQJHG�WKH�GDWD��

��«��� 5HVHUYHG�� �� �� [� �

�
 

1RWHV�� 6WHQFLO�RSHUDWLRQ�JHQHUDOO\�LV�XQGHU�FRQWURO�RI�WKH�:LQGRZ�UHJLVWHU��

• 7KH�)RUFH�/%�8SGDWH�ELW��ZKHQ�VHW�RYHUULGHV�DOO�WKH�WHVWV�GRQH�LQ�WKH�6WHQFLO�DQG�'HSWK�XQLWV�DQG�
WKH�SHU�XQLW�HQDEOHV�WR�IRUFH�WKH�ORFDO�EXIIHU�WR�EH�XSGDWHG���:KHQ�WKLV�ELW�LV�FOHDU�DQ\�XSGDWH�LV�
FRQGLWLRQDO�RQ�WKH�RXWFRPH�RI�WKH�VWHQFLO�DQG�GHSWK�WHVWV���7KH�PDLQ�XVH�RI�WKLV�ELW�LV�GXULQJ�
ZLQGRZ�LQLWLDOLVDWLRQ�RU�FRS\���,W�PD\�DOVR�EH�XVHIXO�IRU�KDUGZDUH�GLDJQRVWLFV����

• 7KH�GDWD�XVHG�GXULQJ�)RUFH/%8SGDWH�GHSHQGV�RQ�WKH�VHWWLQJV�LQ�WKH�/%8SGDWH6RXUFH�ELW���:KHQ�
WKLV�ELW�LV���WKH�GDWD�LV�WDNHQ�IURP�WKH�ORFDO�EXIIHU���1RWH�WKDW�HLWKHU�GHVWLQDWLRQ�RU�VRXUFH�ORFDO�
EXIIHU�GDWD�FDQ�EH�XVHG�GHSHQGLQJ�RQ�ZKLFK�LV�HQDEOHG���,I�ERWK�DUH�HQDEOHG�WKHQ�WKH�GHVWLQDWLRQ�
ORFDO�EXIIHU�GDWD�ZLOO�EH�XVHG����

• :KHQ�WKH�/%8SGDWH6RXUFH�ELW�LV�VHW�WKH�VRXUFH�RI�WKH�VWHQFLO�DQG�GHSWK�GDWD�LV�GHWHUPLQHG�E\�WKH��
6WHQFLO0RGH�DQG�'HSWK0RGH�UHJLVWHUV�UHVSHFWLYHO\���

• 7KH�2YHUULGH�:ULWH�)LOWHULQJ�FRQWURO�ELW��ZKHQ�VHW�FDXVHV�WKH�WHVWLQJ�RI�/%'DWD� �/%:ULWH'DWD�
WR�DOZD\V�IDLO���7KLV�LV�PDLQO\�XVHG�ZKHQ�WKH�*,'�ILHOG�QHHGV�WR�EH�FKDQJHG���,W�DOVR�DOORZV�WKH�
/%5HDG)RUPDW�WR�EH�GLIIHUHQW�WR�WKH�/%:ULWH)RUPDW�VR�WKH�ZULWH�GDWD�DV�VHHQ�E\�WKH�PHPRU\�LV�
UHDOO\�GLIIHUHQW�WR�WKH�GDWD�WKDW�ZDV�UHDG���

�
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WindowOrigin 

1DPH� 7\SH� 2IIVHW� )RUPDW�
:LQGRZ2ULJLQ� 6FLVVRU� �[��&�� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� ;�FRRUGLQDWH�   � ;�FRRUGLQDWH�DV��
V�FRPSOHPHQW�QXPEHU�

��«��� <�FRRUGLQDWH�   � <�FRRUGLQDWH�DV��
V�FRPSOHPHQW�QXPEHU�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�ZLQGRZ�RULJLQ���$V�HDFK�IUDJPHQW�LV�JHQHUDWHG�E\�WKH�UDVWHUL]HU��WKLV�RULJLQ�LV�

DGGHG�WR�WKH�FRRUGLQDWHV�RI�WKH�IUDJPHQW�WR�JHQHUDWH�LWV�ORFDOEXIIHU�FRRUGLQDWH�ZKHQ�WKH�GHSWK�DQG�
VWHQFLO�EXIIHUV�DUH�SDWFKHG���

XBias 

1DPH� 7\SH� 2IIVHW� )RUPDW�
;%LDV� 'HOWD� �[����� )ORDW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 2IIVHW� ✓  ✓  [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�VLQJOH�SUHFLVLRQ�IORDWLQJ�SRLQW�ELDV��LI�HQDEOHG��DGGHG�WR�WKH�YHUWLFHV
�;�

FRRUGLQDWH�MXVW�EHIRUH�UDVWHUL]DWLRQ���7KLV�HQVXUHV�XQLIRUP�IORDWLQJ�SRLQW�SUHFLVLRQ�DFURVV�WKH�IXOO�UDQJH�
RI�VFUHHQ�FRRUGLQDWHV���,W�FDQ�EH�HDVLO\�UHPRYHG�IRU�DEVROXWH�FRRUGLQDWH�DGGUHVVLQJ��

YBias 

�
1DPH� 7\SH� 2IIVHW� )RUPDW�
<%LDV� 'HOWD� �[����� )ORDW�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 2IIVHW� ✓  ✓  [� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�VLQJOH�SUHFLVLRQ�IORDWLQJ�SRLQW�ELDV��LI�HQDEOHG��DGGHG�WR�WKH�YHUWLFHV
�<�

FRRUGLQDWH�MXVW�EHIRUH�UDVWHUL]DWLRQ���7KLV�HQVXUHV�XQLIRUP�IORDWLQJ�SRLQW�SUHFLVLRQ�DFURVV�WKH�IXOO�UDQJH�
RI�VFUHHQ�FRRUGLQDWHV���,W�FDQ�EH�HDVLO\�UHPRYHG�IRU�DEVROXWH�FRRUGLQDWH�DGGUHVVLQJ��
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YLimits 

1DPH� 7\SH� 2IIVHW� )RUPDW�
</LPLWV� 5DVWHUL]HU� �[��$�� %LWILHOG�
� &RPPDQG� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� <PLQ� ✔ ✔ [� �
V�FRPSOHPHQW�PLQ�<�YDOXH�

��«��� <PD[� ✔ ✔ [� �·V�FRPSOHPHQW�PD[�<�YDOXH�

 
1RWHV�� 'HILQHV�WKH�<�H[WHQW�WKH�5DVWHUL]HU�VKRXOG�ILOO�EHWZHHQ���$�VFDQOLQH�LV�ILOOHG�LI�LWV�<�YDOXH�VDWLVLILHV�

<PLQ�<�<PD[��

YUVMode 

1DPH� 7\SH� 2IIVHW� )RUPDW�
<890RGH� <89� �[�)��� %LWILHOG�
� &RQWURO�UHJLVWHU� �
� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�� (QDEOH� ✔ ✔ [� :KHQ�VHW�FDXVHV�WKH�IUDJPHQW
V�FRORU�YDOXHV�WR�EH�
FRQYHUWHG�IURP�<89�WR�5*%���,I�WKLV�ELW�LV�FOHDU�WKHQ�
WKH�IUDJPHQW
V�FRORU�LV�SDVVHG�XQFKDQJHG�

�«��� 5HVHUYHG�� �� �� [� �

 
1RWHV�� 7KH�FRQYHUVLRQ�JRHV�IURP�WKH�<&E&U�FRORU�VSDFH�WR�5*%��7KH�WHUP�<&E&U�LV�XVHG�LQWHUFKDQJHDEO\�

ZLWK�<89��
7KH�RXWSXW�RI�WKH�FRQYHUVLRQ�LV�DQ�5*%�WULSOH�ZLWK�HDFK�FRPSRQHQW���ELWV�ZLGH��7KH�DOSKD�
FRPSRQHQW�LV�SDVVHG�WKURXJK�XQFKDQJHG��

ZFogBias 

1DPH� 7\SH� 2IIVHW� )RUPDW�

=)RJ%LDV� 'HOWD� �[��%�� )ORDW�

� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� %LDV� ✓  ✓  [� �·V�FRPSOHPHQW�YDOXH�IRU�=�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH����ELW��
V�FRPSOHPHQW�YDOXH�WR�DGG�WR�WKH�=�YDOXH�H[WUDFWHG�IURP�WKH�IRJ�''$�

EHIRUH�LW�LV�FODPSHG�DQG�VFDOHG���7KH�ELDV�HVVHQWLDOO\�LV�XVHG�WR�VHW�WKH�=�YDOXH�EHORZ�ZKLFK�QR�EOHQGLQJ�
RFFXUV��
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ZStartL 

1DPH� 7\SH� 2IIVHW� )RUPDW�

=6WDUW/� 'HSWK� �[��%�� )L[HG�SRLQW�SDLU�

� &RQWURO�UHJLVWHU� �

� � � �

%LWV�
�

1DPH� 5HDG� :ULWH� 5HVHW� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� 0� 0� [� /6%V�DOO���

��«��� ,QWHJHU� ✓  ✓  [� ��ELW�/6%�SDUW�RI�������IL[HG�SRLQW�YDOXH�

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�ORZHU����ELWV�RI�WKH����ELW��
V�FRPSOHPHQW�=�VWDUW�YDOXH���7KHVH�ELWV�DUH�KHOG�LQ�

ELWV���«���RI�WKH�GDWD�ILHOG���:LWK�=VWDUW8��LW�VHWV�WKH�VWDUW�YDOXH�IRU�GHSWK�LQWHUSRODWLRQ��=6WDUW8�
KROGV�WKH�PRVW�VLJQLILFDQW�ELWV��DQG�=6WDUW/�WKH�OHDVW�VLJQLILFDQW�ELWV��7KH�YDOXH�LV�LQ��
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This chapter provides offset-sorted Region 0 Core Graphics register listings.   Not all legacy 
registers are included.   

Ê

6.1 Registers Sorted by Offset 

Name Group Local 
Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
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Name Group Local 
Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
DMAProfile     Rectangle 

DMA 
 Integer ✕  

ResetStatus     Control Status 0000 integer ✕  

StartXDom 0 0   Rasterizer 8000 fixed ✕  

dXDom 0 1 ✔ ✕  Rasterizer 8008 fixed ✕  

StartXSub 0 2  ✕  Rasterizer 8010 fixed ✕  

dXSub 0 3 ✔ ✕  Rasterizer 8018 fixed ✕  

StartY 0 4 ✕  ✕  Rasterizer 8020 fixed ✕  

dY 0 5 ✔ ✕  Rasterizer 8028 fixed ✕  

Count 0 6 ✔ ✕  Rasterizer 8030 Integer ✕  

Render 0 7 ✕  ✔ Rasterizer 8038 Bitfield ✔ 

ContinueNewLine 0 8 ✕  ✔ Rasterizer 8040 Integer ✔ 

ContinueNewDom 0 9 ✕  ✔ Rasterizer 8048 Integer ✔ 

ContinueNewSub 0 A ✕  ✔ Rasterizer 8050 Integer ✔ 

Continue 0 B ✕  ✔ Rasterizer 8058 Integer ✔ 

FlushSpan 0 C ✕  ✔ Rasterizer 8060 tag ✔ 

BitMaskPattern 0 D ✕  ✔ Rasterizer 8068 Integer ✔✕  

PointTable[0…3] 1 0 ✔ ✔ Rasterizer 8080 bitfield ✕  

RasterizerMode 1 4 ✔ ✔ Rasterizer 80A0 Bitfield ✕  

YLimits 1 5 ✔ ✔ Rasterizer 80A8 Bitfield ✕  

ScanLineOwnership 1 6 ✔ ✔ Rasterizer 80B0  ✕  

WaitForCompletion 1 7 ✕  ✔ Rasterizer 80B8 Bitfield ✔ 

PixelSize 1 8 ✔ ✔ Rasterizer 80C0 Bitfield ✔ 

StripeOffsetY 1 9 ✔ ✔ Rasterizer 80C8 fixed ✕  

SetDeltaPort 1 E ✕   Delta 80F0 bitfield ✔ 

ReadMonitorMode 1 F ✔ ✔ Delta 80F8 bitfield  

ScissorMode 3 0 ✔ ✔ Scissor 8180 Bitfield ✕  

ScissorMinXY 3 1 ✔ ✔ Scissor 8188 Bitfield ✕  

ScissorMaxXY 3 2 ✔ ✔ Scissor 8190 Bitfield ✕  

ScreenSize 3 3 ✔ ✔ Scissor 8198 Bitfield ✕  

AreaStippleMode 3 4 ✔ ✔ Stipple 81A0 Bitfield ✕  

LineStippleMode 3 5 ✔ ✔ Stipple 81A8 Bitfield  
LoadLineStipple Counters 3 6 ✔ ✔ Stipple 81B0 Bitfield ✔ 

UpdateLineStippleCounte
rs 

3 7 ✕  ✔ Stipple 81B8 Bitfield ✔ 
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Name Group Local 
Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
SaveLineStippleCounters 3 8 ✕  ✔ Stipple 81C0 tag ✔ 

WindowOrigin 3 9 ✔ ✔ Scissor 81C8 Bitfield ✕  

AreaStipplePattern 
[0…15] 

4 0 ✔ ✔ Stipple 8200 Bitfield ✕  

AreaStipplePattern 
[16…31] 

5 0 ✔ ✔ Stipple 8280 Bitfield ✕  

FillFBWriteBufferAddr0 6 0 ✕  ✔ 2D Set Up 8300 integer ✕  

FillFBSourceReadBufferA
ddr 

6 1 ✕  ✔ 2D Set Up 8308 integer ✕  

FillFBDestReadBufferAdd
r0 

6 2 ✕  ✔ 2D Set Up 8310 integer ✕  

FillScissorMinXY 6 3 ✕  ✔ 2D Set Up 8318 fixed ✕  

FillScissorMaxXY 6 4 ✕  ✔ 2D Set Up 8320 fixed ✕  

FillForegroundColor0 6 5 ✕  ✔ 2D Set Up 8328 integer ✕  

FillBackgroundColor 6 6 ✕  ✔ 2D Set Up 8330 integer ✕  

FillConfig2D0 6 7 ✕  ✔ 2D Set Up 8338 bitfield ✕  

FillFBSourceReadBufferO
ffset 

6 8 ✕  ✔ 2D Set Up 8340 integer ✕  

FillRectanglePosition 6 9 ✕  ✔ 2D Set Up 8348 integer ✕  

FillRender2D 6 A ✕  ✔ 2D Set Up 8350 bitfield ✕  

FillForegroundColor1 6 B ✕  ✔ 2D Set Up 8358 integer ✕  

FillConfig2D1 6 C ✕  ✔ 2D Set Up 8360 bitfield  
FillGlyphPosition 6 D ✕  ✔ 2D Set Up 8368 integer ✕  

TextureCoordMode 7 0 ✔ ✔ Texture coord 8380 bitfield ✕  

SStart 7 1 ✔ ✔ Texture 
Coord 

8388 fixed ✕  

dSdx 7 2 ✔ ✔ Texture coord 8390 fixed ✕  

dSdyDom 7 3 ✔ ✔ Texture coord 8398 fixed ✕  

TStart 7 4 ✔ ✔ Texture coord 83A0 fixed ✕  

dTdx 7 5 ✔ ✔ Texture coord 83A8 fixed ✕  

dTdyDom 7 6 ✔ ✔ Texture coord 83B0 fixed ✕  
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Name Group Local 
Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
QStart 7 7 ✔ ✔ Texture 

Coord 
83B8 fixed ✕  

dQdx 7 8 ✔ ✔ Texture coord 83C0 fixed ✕  

dQdyDom 7 9 ✔ ✔ Texture coord 83C8  ✕  

LOD 7 A ✔ ✔ Texture Index 83D0 fixed ✕  

dSdy 7 B ✔ ✔ Texture coord 83D8 fixed ✕  

dTdy 7 C ✔ ✔ Texture coord 83E0 fixed ✕  

dQdy 7 D ✔ ✔ Texture coord 83E8 fixed ✕  

S1Start 8 0 ✔ ✔ Texture 
Coord 

8400 fixed ✕  

dS1dx 8 1 ✔ ✔ Texture coord 8408 fixed ✕  

dS1dyDom 8 2 ✔ ✔ Texture coord 8410 fixed ✕  

T1Start 8 3 ✔ ✔ Texture coord 8418 fixed ✕  

dT1dx 8 4 ✔ ✔ Texture coord 8420 fixed ✕  

dT1dyDom 8 5 ✔ ✔ Texture coord 8428 fixed ✕  

Q1Start 8 6 ✔ ✔ Texture 
Coord 

8430 fixed ✕  

dQ1dx 8 7 ✔ ✔ Texture coord 8438 fixed ✕  

dQ1dyDom 8 8 ✔ ✔ Texture coord 8440 fixed ✕  

LOD1 8 9 ✔ ✔ Texture Index 8448 fixed ✕  

TextureLodBiasS 8 A ✔ ✔ Texture Index 8450 fixed ✕  

TextureLodBiasT 8 B ✔ ✔ Texture Index 8458 fixed ✕  

BorderColor0 9 5 ✔ ✔ Texture filter 84A8 bitfield ✕  

LUTIndex 9 8 ✔ ✔ LUT 84C0 integer ✕  

LUTData 9 9 ✔ ✔ LUT 84C8 integer ✕  

LUTAddress 9 A ✔ ✔ Texture Read 84D0 integer ✕  

LUTTransfer 9 B ✕  ✔ Texture Read 84D8 bitfield ✕  

TextureFilterMode 9 C ✔ ✔ Texture 84E0 bitfield ✕  

TextureChromaUpper0 9 D ✔ ✔ Color DDA 84E8 bitfield ✕  

TextureChromaLower0 9 E ✔ ✔ Color DDA 84F0 bitfield ✕  

BorderColor1 9 F ✔ ✔ Texture filter 84F8 bitfield ✕  
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Name Group Local 
Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
TextureBaseAddr[16] 0A 0 ✔ ✔ Texture Read 8500 integer ✕  

TextureMapWidth[16] 0B 0 ✔ ✔ Texture Read 8580 bitfield ✕  

TextureChromaUpper1 0C 0 ✔ ✔ Texture Filter 8600 bitfield ✕  

TextureChromaLower1 0C 1 ✔ ✔ Texture Filter 8608 bitfield ✕  

TextureApplicationMode 0D 0 ✔ ✔ Texture 
Application 

8680 bitfield ✕  

TextureEnvColor 0D 1 ✔ ✔ Texture 8688 bitfield ✕  

FogMode 0D 2 ✔ ✔ Fog 8690 bitfield ✕  

FogColor 0D 3 ✔ ✔ Fog 8698 fixed ✕  

Fstart 0D 4 ✔ ✔ Fog 86A0 fixed ✕  

DFdx 0D 5 ✔ ✔ Fog 86A8 fixed ✕  

DFdyDom 0D 6 ✔ ✔ Fog 86B0 fixed ✕  

ZFogBias 0D 7 ✔ ✔ Fog 86B8 float ✕  

TextTGlyphAddr0 0E 0 ✕  ✔ Rasterizer 8700 integer ✕  

TextRender2DGlyph0 0E 1 ✕  ✔ Rasterizer 8708 bitfield ✔ 

TextTGlyphAddr1 0E 2 ✕  ✔ Rasterizer 8710 integer ✕  

TextRender2DGlyph1 0E 3 ✕  ✔ Rasterizer 8718 bitfield ✔ 

TextTGlyphAddr2 0E 4 ✕  ✔ Rasterizer 8720 integer ✕  

TextRender2DGlyph2 0E 5 ✕  ✔ Rasterizer 8728 bitfield ✔ 

TextTGlyphAddr3 0E 6 ✕  ✔ Rasterizer 8730 integer ✕  

TextRender2DGlyph3 0E 7 ✕  ✔ Rasterizer 8738 bitfield ✔ 

TextTGlyphAddr4 0E 8 ✕  ✔ Rasterizer 8740 integer ✕  

TextRender2DGlyph4 0E 9 ✕  ✔ Rasterizer 8748 bitfield ✔ 

TextTGlyphAddr5 0E A ✕  ✔ Rasterizer 8750 integer ✕  

TextRender2DGlyph5 0E B ✕  ✔ Rasterizer 8758 bitfield ✔ 

TextTGlyphAddr6 0E C ✕  ✔ Rasterizer 8760 integer ✕  

TextRender2DGlyph6 0E D ✕  ✔ Rasterizer 8768 bitfield ✔ 
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Name Group Local 
Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
TextTGlyphAddr7 0E E ✕  ✔ Rasterizer 8770 integer ✕  

TextRender2DGlyph7 0E F ✕  ✔ Rasterizer 8778 bitfield ✔ 

RStart 0F 0 ✔ ✔ Color DDA 8780 fixed ✕  

dRdx 0F 1 ✔ ✔ Color DDA 8788 fixed ✕  

dRdyDom 0F 2 ✔ ✔ Color DDA 
Delta 

8790 fixed ✕  

GStart 0F 3 ✔ ✔ Color DDA 8798 fixed ✕  

DGdx 0F 4 ✔ ✔ Color DDA 87A0 fixed ✕  

DGdyDom 0F 5 ✔ ✔ Color DDA 87A8 fixed ✕  

BStart 0F 6 ✔ ✔ Color DDA 87B0 fixed ✕  

dBdx 0F 7 ✔ ✔ Color DDA 87B8 fixed ✕  

dBdyDom 0F 8 ✔ ✔ Color DDA 87C0 fixed ✕  

AStart 0F 9 ✔ ✔ Color DDA 87C8 fixed ✕  

DAdx 0F A ✔ ✔ Color DDA 87D0 fixed ✕  

DAdyDom 0F B ✔ ✔ Color DDA 87D8 fixed ✕  

ColorDDAMode 0F C ✔ ✔ Color DDA 87E0 bitfield  

ConstantColor 0F D ✔ ✔ Color DDA 87E8 bitfield  

Color 0F E ✕  ✔  Color DDA 87F0  ✔✕  

AlphaTestMode 10 0 ✔ ✔ Alpha Blend & 
Alpha Test 

8800 bitfield ✕  

AntialiasMode 10 1 ✔ ✔ Alpha test 8808 bitfield ✕  

DitherMode 10 3 ✔ ✔ Dither 8818 bitfield ✕  

FBSoftwareWriteMask 10 4 ✔ ✔ Logic Ops 8820 integer ✕  

LogicalOpMode 10 5 ✔ ✔ Logic Op 8828 bitfield ✕  

RouterMode 10 8 ✔ ✔ Router 8840 bitfield ✕  

LBReadFormat 11 1 ✔ ✔ LB Read 8888 bitfield ✕  

LBStencil 11 5 ✕  ✔ Host Out 88A8 bitfield ✕  

LBDepth 11 6 ✕  ✔ LB Read/Host 
Out 

88B0 integer ✕  

LBWriteMode 11 8 ✔ ✔ LB Write 88C0 bitfield ✕  

LBWriteFormat 11 9 ✔ ✔ LB Write 88C8 bitfield ✕  

TextureData 11 D ✕  ✔ Localbuffer 
R/W 

88E8 integer ✕  
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Name Group Local 
Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
HostInID 12 0 ✔ ✔ Host In 8900  ✕  

Security 12 1 ✕  ✔ Host In 8908 bitfield ✕  

FlushWriteCombining 12 2 ✕  ✔ Host In 8910 integer ✕  

HostInState 12 3 ✔ ✔ Host In 8918 integer ✕  

HostInDMAAddress 12 7 ✔ ✔ Host In 8938 integer ✕  

HostInState2 12 8 ✔ ✔ Host In 8940 integer ✕  

Window 13 0 ✔ ✔ Stencil 8980 bitfield ✕  

StencilMode 13 1 ✔ ✔ Stencil 8988 bitfield ✕  

StencilData 13 2 ✔ ✔ Stencil 8990 bitfield ✕  

Stencil 13 3 ✔ ✔ Stencil 8998 bitfield ✔ 

DepthMode 13 4 ✔ ✔ Depth 89A0 bitfield ✕  

Depth 13 5 ✔ ✔ Depth 89A8 integer ✔✕  

ZStartU 13 6 ✔ ✔ Depth 89B0 fixed ✕  

ZStartL 13 7 ✔ ✔ Depth & Fog 89B8 fixed ✕  

dZdxU 13 8 ✔ ✔ Depth & Fog 89C0 fixed ✕  

dZdxL 13 9 ✔ ✔ Depth & Fog 89C8 fixed ✕  

dZdyDomU 13 A ✔ ✔ Depth & Fog 89D0 fixed ✕  

dZdyDomL 13 B ✔ ✔ Depth & Fog 89D8 bitfield ✕  

FBColor 15 3 �� ✕  FB Write 8A98 n/a ✕  

FBWriteMode 15 7 ✔ ✔ FB Write 8AB8 bitfield ✕  

FBHardwareWriteMask 15 8 ✔ ✔ FB Write 8AC0 mask ✕  

FBBlockColor 15 9 ✔ ✔ FB 
Read/Write & 
Logic Ops 

8AC8 integer ✕  

FilterMode 18 0 ✔ ✔ Host Out 8C00 bitfield ✕  

StatisticMode 18 1 ✔ ✔ Host Out 8C08 bitfield ✕  

MinRegion 18 2 ✔ ✔ Host Out 8C10 bitfield ✕  

MaxRegion 18 3 ✔ ✔ Host Out 8C18 bitfield  
ResetPickResult 18 4 ✕  ✔ Host Out 8C20 tag ✔ 

MinHitRegion 18 5 ✕  ✔ Host Out 8C28 bitfield ✔ 

MaxHitRegion 18 6 ✕  ✔ Host Out 8C30 bitfield ✔ 

PickResult 18 7 ✕  ✔ Host Out 8C38 bitfield ✔ 

Sync 18 8 ✕  ✔ Host Out 8C40 bitfield ✔ 

RLEMask 18 9 ✔ ✔ Host Out 8C48 bitfield ✕  
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Name Group Local 
Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
SuspendUntilFrameBlank 18 F ✕  ✔ Framebuffer 

Write 
8C78 bitfield ✔ 

KsRStart 19 0 ✔ ✔ Texture 
Application 

8C80 fixed ✕  

dKsRdx 19 1 ✔ ✔ Texture 8C88 fixed ✕  

dKsRdyDom 19 2 ✔ ✔ Texture 8C90 fixed ✕  

KsGStart 19 3 ✔ ✔ Texture 
Application 

8C98 fixed ✕  

dKsGdx 19 4 ✔ ✔ Texture 8CA0 fixed ✕  

dKsGdyDom 19 5 ✔ ✔ Texture 8CA8 fixed ✕  

KsBStart 19 6 ✔ ✔ Texture 
Application 

8CB0 fixed ✕  

dKsBdx 19 7 ✔ ✔ Texture 8CB8 fixed ✕  

dKsBdyDom 19 8 ✔ ✔ Texture 8CC0 fixed ✕  

KdRStart 1A 0 ✔ ✔ Texture 8D00 fixed ✕  

dKdRdx 1A 1 ✔ ✔ Texture 8D08 fixed ✕  

dKdRdyDom 1A 2 ✔ ✔ Texture 8D10 fixed ✕  

KdGStart 1A 3 ✔ ✔ Texture 8D18 fixed ✕  

DKdGdx 1A 4 ✔ ✔ Texture 8D20 fixed ✕  

dKdGdyDom 1A 5 ✔ ✔ Texture 8D28 fixed ✕  

KdBStart 1A 6 ✔ ✔ Texture 8D30 fixed ✕  

DKdBdx 1A 7 ✔ ✔ Texture 8D38 fixed ✕  

DKdBdyDom 1A 8 ✔ ✔ Texture 8D40 fixed ✕  

ContextDump 1B 8 ✕  ✔ Global 8DC0 bitfield ✔ 

ContextRestore 1B 9 ✕  ✔ Global 8DC8 bitfield ✔ 

ContextData 1B A ✕  ✔ Global 8DD0 bitfield ✕  

LUT[0…15] 1D 0 ✔ ✔ LUT 8E80 bitfield ✕  

YUVMode 1E 0 ✔ ✔ YUV Unit 8F00 bitfield ✕  

ChromaUpper 1E 1 ✔ ✔ Color DDA & 
Alpha Blend 

8F08 bitfield ✕  

ChromaLower 1E 2 ✔ ✔ Color DDA & 
Alpha Blend 

8F10 bitfield ✕  

ChromaTestMode 1E 3 ✔ ✔ Color DDA & 
Alpha Blend 

8F18 bitfield ✕  

FeedbackToken 1F 0 ✕  ✔ Geometry 8F80  ✕  

FeedbackX 1F 1 ✕  ✔ Geometry 8F88 integer ✕  

FeedbackY 1F 2 ✕  ✔ Geometry 8F90 integer ✕  
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Name Group Local 
Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
FeedbackZ 1F 3 ✕  ✔ Geometry 8F98 integer ✕  

FeedbackW 1F 4 ✕  ✔ Geometry 8FA0 integer ✕  

FeedbackRed 1F 5 ✕  ✔ Material 8FA8 integer ✕  

FeedbackGreen 1F 6 ✕  ✔ Material 8FB0 integer ✕  

FeedbackBlue 1F 7 ✕  ✔ Material 8FB8 integer ✕  

FeedbackAlpha 1F 8 ✕  ✔ Material 8FC0 integer ✕  

FeedbackS 1F 9 ✕  ✔ Texture/fog 8FC8 integer ✕  

FeedbackT 1F A ✕  ✔ Texture/fog 8FD0 integer ✕  

FeedbackR 1F B ✕  ✔ Texture/fog 8FD8 integer ✕  

FeedbackQ 1F C ✕  ✔ Texture/fog 8FE0 integer ✕  

SelectRecord 1F D  ✔ Geometry 8FE8 integer ✕  

PassThrough 1F E  ✔ Host Out 8FF0 integer ✕  

EndOfFeedback 1F F ✕  ✔ Host Out 8FF8  ✕  

DeltaMode 26 0 ✔ ✔ Delta  9300 bitfield ✕  

DrawTriangle 26 1 ✕  ✔ Delta  9308 bitfield ✔ 

RepeatTriangle 26 2 ✕  ✔ Delta 9310 tag ✔ 

DrawLine01 26 3 ✕  ✔ Delta  9318 fixed ✔ 

DrawLine10 26 4 ✕  ✔ Delta  9320 fixed ✔ 

RepeatLine 26 5 ✕  ✔ Delta 9328 tag ✔ 

YBias 29 1 ✔ ✔ Delta 9488 float ✕  

PointMode 29 2 ✔ ✔ Delta 9490  ✕  

PointSize 29 3 ✔ ✔ Delta 9498 int ✕  

AAPointSize 29 4 ✔ ✔ Delta  94A0 float ✕  

LineMode 29 5 ✔ ✔ Delta 94A8 bitfield ✕  

LineWidth 29 6 ✔ ✔ Delta 94B0 int ✕  

LineWidthOffset 29 7 ✔ ✔ Delta 94B8 int ✕  

AALineWidth 29 8 ✔ ✔ Delta  94C0 float ✕  

TriangleMode 29 9 ✔ ✔ Delta 94C8 float ✕  

RectangleMode 29 A ✔ ✔ Delta 94D0  ✕  

RectangleWidth 29 B ✔ ✔ Delta 94D8 float ✕  

RectangleHeight 29 C ✔ ✔ Delta 94E0 float ✕  

Rectangle2DMode 29 D ✔ ✔ Delta 94E8 bitfield ✕  

Rectangle2DControl 29 E ✔ ✔ Delta 94F0 bitfield  ✕  

VertexMachineMode 2A 0 ✔ ✔ Vertex 
Machine 

9500  B�

GeometryMode 2A 2 ✔ ✔ Geometry 9510 bitfield B�
NormaliseMode 2A 3 ✔ ✔ Normalisation 9518  B�



Graphics Registers  GLINT R5 Reference Guide Volume III

  

  

6-10 Proprietary and Confidential �'labs�

Name Group Local 
Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
LightingMode 2A 4 ✔ ✔ Lighting 9520  B�
ColorMaterialMode 2A 5 ✔ ✔ Material 9528  B�
MaterialMode 2A 6 ✔ ✔ Material 9530  B�
FogVertexMode 2A 7 ✔ ✔ Tx/Fog 9538  B�
TextureModeSelect 2A 8 ✔ ✔  9540  B�
TextureTexGenSelect 2A A ✔ ✔ Texture Fog 9550 int B�
TextureMode 2A B ✔ ✔  9558  B�
PipeMode 2A C ✔ ✔ Pipe Manager 9560  B�

StripeFilterMode 2A D ✔ ✔ Cull 9568  B�
MatrixMode 2A E ✔ ✔ Matrix 9570  B�
GammaFilter 2A F ✔ ✔ Matrix 9578  B�
SelectResult 2B 0 ✔ ✕  Geometry 9580  ✕  

Begin 2B 2 ✕  ✔ Delta  9590 bitfield ✕  

End 2B 3 ✕  ✔ Delta  9598 birfield ✕  

EdgeFlag 2B 4 ✔ ✔ Vertex 
machine 

95A0   

ObjectIDValue 2B 5 ✔ ✔  95A8   

IncrementObjectID 2B 6 ✔ ✔ PipeManager 95B0  ✔ 

SaveCurrent 2B 9 ✔ ✔  95C8   

RestoreCurrent 2B A ✔ ✔  95D0   

InitNames 2B B ✔ ✔ Geometry 95D8   

PushName 2B C ✔ ✔  95E0   

PopName 2B D ✔ ✔  95E8   

LoadName 2B E ✔ ✔ Geometry 95F0   

GeomRectangle 2D 4 ✕  ✔ Geometry 96A0  ✓  

SetLightPipe 2D F ✕  ✔ Light Mux 96F8   

DrawRectangle2D 2F 4 ✕   Delta 97A0 bitfield ✔ 

Nz 30 0 ✔ ✔ Pipe Manager 9800  ✕  

Ny 30 1 ✔ ✔ Pipe Manager 9808  ✕  

Nx 30 2 ✔ ✔ Pipe Manager 9810  ✕  

Ca 30 3 ✔ ✔ Command 9818  ✕  

Cb 30 4 ✔ ✔ Command 9820  ✕  

Cg 30 5 ✔ ✔ Command 9828  ✕  
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Name Group Local 
Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
Cr3 30 6 ✔ ✔ Pipe Manager 9830  ✕  

Cr4 30 7 ✔ ✔ Pipe Manager 9838  ✕  

Tt2 30 8 ✔ ✔ Texture Fog 9840  ✕  

Ts2 30 9 ✔ ✔ Texture Fog 9848  ✕  

Vw 30 A ✔ ✔ Pipe Manager 9850  ✕  

Vz 30 B ✔ ✔ Pipe Manager 9858  ✕  

Vy 30 C ✔ ✔ Pipe Manager 9860  ✕  

Vx2 30 D ✔ ✔ Pipe Manager 9868  ✕  

Vx3 30 E ✔ ✔ Pipe Manager 9870  ✕  

Vx4 30 F ✔ ✔ Pipe Manager 9878  ✕  

FNz 31 0 ✔ ✔ Matrix 9880  ✕  

Fny 31 1 ✔ ✔ Matrix 9888  ✕  

FNx 31 2 ✔ ✔ Matrix 9890  ✕  

PackedColor3 31 3 ✔ ✔ Pipe Manager 9898 int ✕  

PackedColor4 31 4 ✔ ✔ Pipe Manager 98A0 int ✕  

Tq4 31 5 ✔ ✔ Texture Fog 98A8  ✕  

Tr4 31 6 ✔ ✔ Texture Fog 98B0  ✕  

Tt4 31 7 ✔ ✔ Texture Fog 98B8  ✕  

Ts4 31 8 ✔ ✔ Texture Fog 98C0  ✕  

RPw 31 9 ✔ ✔ Matrix 98C8  ✕  

RPz 31 A ✔ ✔ Matrix 98D0  ✕  

Rpy 31 B ✔ ✔ Matrix 98D8  ✕  

RPx2 31 C ✔ ✔ Matrix 98E0  ✕  

RPx3 31 D ✔ ✔ Matrix 98E8  ✕  

RPx4 31 E ✔ ✔ Matrix 98F0  ✕  

Ts1 31 F ✔ ✔ Texture Fog 98F8  ✕  
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Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
ModelViewMatrix[16] 32 0 ✔ ✔ Pipe Manager 9900  B�

ModelViewProjectionMatr
ix[16] 

33 0 ✔ ✔ Pipe Manager 9980  B�

NormalMatrix[9] 34 0 ✔ ✔ Transformatio
n Unit 

9A00  B�

TexGen[16] 36 0 ✔ ✔ Texture Fog 9B00  B�
ViewPortScaleX 37 0 ✔ ✔ Geometry 9B80 float B�
ViewPortScaleY 37 1 ✔ ✔ Geometry 9B88 float B�
ViewPortScaleZ 37 2 ✔ ✔ Geometry 9B90 float B�
ViewPortOffsetX 37 3 ✔ ✔ Geometry 9B98 float B�
ViewPortOffsetY 37 4 ✔ ✔ Geometry 9BA0 float B�
ViewPortOffsetZ 37 5 ✔ ✔ Geometry 9BA8 float B�
FogDensity 37 6 ✔ ✔ Tx/Fog 9BB0 float B�
FogScale 37 7 ✔ ✔ Tx/Fog 9BB8  B�
FogEnd 37 8 ✔ ✔ Tx/Fog 9BC0  B�
PolygonOffsetFactor 37 9 ✔ ✔ Geometry 9BC8  B�
PolygonOffsetBias 37 A ✔ ✔ Geometry 9BD0  B�
LineClipLengthThreshold 37 B ✔ ✔ Geometry 9BD8  B�

TriangleClipAreaThreshol
d 

37 C ✔ ✔ Cull 9BE0  B�

RasterPosXIncrement 37 D ✔ ✔  9BE8  B�

RasterPosYIncrement 37 E ✔ ✔  9BF0  B�

UserClip0W 38 3 ✔ ✔ Geometry 9C00  B�
UserClip3Z 38 E ✔ ✔ Geometry 9C00  B�
UserClip0X 38 0 ✔ ✔ Geometry 9C08  B�
UserClip0Y 38 1 ✔ ✔ Geometry 9C10  B�
UserClip3Y 38 D ✔ ✔ Geometry 9C18  B�
UserClip1W 38 7 ✔ ✔ Geometry 9C20  B�
UserClip1X 38 4 ✔ ✔ Geometry 9C28  B�
UserClip1Y 38 5 ✔ ✔ Geometry 9C30  B�
UserClip0Z 38 2 ✔ ✔ Geometry 9C38  B�
UserClip2W 38 B ✔ ✔ Geometry 9C48  B�
UserClip2X 38 8 ✔ ✔ Geometry 9C50  B�
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Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
UserClip1Z 38 6 ✔ ✔ Geometry 9C58  B�
UserClip2Z 38 A ✔ ✔ Geometry 9C60  B�
UserClip3W 38 F ✔ ✔ Geometry 9C68  B�
UserClip3X 38 C ✔ ✔ Geometry 9C70  B�
UserClip2Y 38 9 ✔ ✔ Geometry 9C78  B�
UserClip4W 39 3 ✔ ✔ Geometry 9C88  B�
UserClip4Y 39 1 ✔ ✔ Geometry 9C88  B�
UserClip4X 39 0 ✔ ✔ Geometry 9C90  B�
UserClip4Z 39 2 ✔ ✔ Geometry 9CA0  B�
UserClip5W 39 7 ✔ ✔ Geometry 9CA8  B�
UserClip5X 39 4 ✔ ✔ Geometry 9CB0  B�
UserClip5Z 39 6 ✔ ✔ Geometry 9CB8  B�
PackedSpecular 39 8  ✔ Matrix 9CC0 int B�
UserClip5Y 39 5 ✔ ✔ Geometry 9CC0  B�
PackedDiffuse 39 9  ✔ Matrix 9CC8 int B�
PackedNormal 39 A  ✔ Matrix 9CD0 int B�
PackedFaceNormal 39 B  ✔ Matrix 9CD8 int B�
RasterPosXOffset 39 D ✔ ✔  9CE8  B�
RasterPosYOffset 39 E ✔ ✔  9CF0  B�
SceneAmbientColorRed 50 0 ✔ ✔ Material A800  B�

SceneAmbientColorGreen 50 1 ✔ ✔ Material A808  B�

SceneAmbientColorBlue 50 2 ✔ ✔ Material A810  B�

FrontAmbientColorRed 51 0 ✔ ✔ Material A880  B�

FrontAmbientColorGreen 51 1 ✔ ✔ Material A888  B�

FrontAmbientColorBlue 51 2 ✔ ✔ Material A890  B�

FrontDiffuseColorRed 51 3 ✔ ✔ Material A898  B�

FrontDiffuseColorGreen 51 4 ✔ ✔ Material A8A0  B�

FrontDiffuseColorBlue 51 5 ✔ ✔ Material A8A8  B�

FrontAlpha 51 6 ✔ ✔ Material A8B0  B�
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Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
FrontSpecularColorRed 51 7 ✔ ✔ Material A8B8  B�

FrontSpecularColorGreen 51 8 ✔ ✔ Material A8C0  B�

FrontSpecularColorBlue 51 9 ✔ ✔ Material A8C8  B�

FrontEmissiveColorRed 51 A ✔ ✔ Material A8D0  B�

FrontEmissiveColorGreen 51 B ✔ ✔ Material A8D8  B�

FrontEmissiveColorBlue 51 C ✔ ✔ Material A8E0  B�

FrontSpecularExponent 51 D ✔ ✔ Material A8E8  B�

FrontSpecularAlpha 51 E ✔ ✔ Material A8F0  B�
BackAmbientColorRed 52 0 ✔ ✔ Material A900  B�

BackAmbientColorGreen 52 1 ✔ ✔ Material A908  B�

BackAmbientColorBlue 52 2 ✔ ✔ Material A910  B�

BackDiffuseColorRed 52 3 ✔ ✔ Material A918  B�

BackDiffuseColorGreen 52 4 ✔ ✔ Material A920  B�

BackDiffuseColorBlue 52 5 ✔ ✔ Material A928  B�

BackAlpha 52 6 ✔ ✔ Material A930  B�
BackSpecularColorRed 52 7 ✔ ✔ Material A938  B�

BackSpecularColorGreen 52 8 ✔ ✔ Material A940  B�

BackSpecularColorBlue 52 9 ✔ ✔ Material A948  B�

BackEmissiveColorRed 52 A ✔ ✔ Material A950  B�

BackEmissiveColorGreen 52 B ✔ ✔ Material A958  B�
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Offset 

Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
BackEmissiveColorBlue 52 C ✔ ✔ Material A960  B�

BackSpecularAlpha 52 E ✔ ✔ Material A970  B�
DMAAddr 53 0 ✕  ✔ Command A980 int ✕  

DMACount 53 1 ✕  ✔ Command A988 int ✕  

Command Interrupt 53 2 ✕  ✔ Host In A990 bitfield ✕  

CommandInterrupt 53 2 ✓  ✓  Rectangle 
DMA 

A990 bitfield ✕  

DMARectangle Read 53 5 ✕  ✔ Rectangle 
DMA 

A9A8 bitfield ✕  

DMARectangleReadAddre
ss 

53 6 ✔ ✔ Rectangle 
DMA 

A9B0 int ✕  

DMARectangleReadLinePi
tch 

53 7 ✔ ✔ Rectangle 
DMA 

A9B8 int ✕  

DMARectangleReadTarge
t 

53 8 ✔ ✔ Rectangle 
DMA 

A9C0 bitfield ✕  

DMARectangleWrite 53 9 ✕  ✔ Rectangle 
DMA 

A9C8 bitfield ✕  

DMARectangleWriteAddre
ss 

53 A ✔ ✔ Rectangle 
DMA 

A9D0 int ✕  

DMARectangleWriteLineP
itch 

53 B ✔ ✔ Host In A9D8 int ✕  

DMAOutput Address 53 C ✕  ✔ Rectangle 
DMA 

A9E0 int ✕  

DMAOutputCount 53 D ✕  ✔ Rectangle 
DMA 

A9E8 int ✕  

DMAReadGLINTSource  53 E ✔ ✔ Rectangle 
DMA 

A9F0  ✕  

DMAContinue 53 F ✕  ✔ Command A9F8 int ✔ 

DMAFeedback 54 2 ✕  ✔ Rectangle 
DMA 

AA10 int ✕  

GeometryModeAnd 55 2 ✕  ✔ Geometry AA90 bitfield B 

GeometryModeOr 55 3 ✕  ✔ Geometry AA98 bitfield B�
MaterialModeOr 55 3 ✕  ✔ Material AA98  B�
NormaliseModeAnd 55 4 ✕  ✔ Normalisation AAA0  B�
NormaliseModeOr 55 5 ✕  ✔ Normalisation AAA8  B�
LightingModeAnd 55 6 ✕  ✔ Lighting AAB0  B�
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Format  Command/ 
control/ 
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LightingModeOr 55 7 ✕  ✔ Lighting AAB8  B�
ColorMaterialModeAnd 55 8 ✕  ✔ Material AAC0  B�

ColorMaterialModeOr 55 9 ✕  ✔ Material AAC8  B�

DeltaModeAnd 55 A ✕  ✔ Delta  AAD0 bitfield ✕  

DeltaModeOr 55 B ✕  ✔ Delta  AAD8 bitfield ✕  

PointModeAnd 55 C ✕  ✔ Delta AAE0  ✕  

PointModeOr 55 D ✕  ✔ Delta AAE8  ✕  

LineModeAnd 55 E ✕  ✔ Delta AAF0 bitfield ✕  

LineModeOr 55 F ✕  ✔ Delta AAF8 bitfield ✕  

TriangleModeAnd 56 0 ✕  ✔ Delta AB00  ✕  

TriangleModeOr 56 1 ✕  ✔ Delta AB08  ✕  

MaterialModeAnd 56 2 ✕  ✔ Material AB10  B 

PipeModeAnd 56 8 ✕  ✔ Pipe Manager AB40  ✕  

PipeModeOr 56 9 ✕  ✔ Pipe Manager AB48  ✕  

FogVertexModeAnd 56 A ✕  ✔ Tx/Fog AB50  B�
FogVertexModeOr 56 B ✕  ✔ Tx/Fog AB58  B�
TextureModeAnd 56 C ✕  ✔ Delta  AB60  B�
TextureModeOr 56 D ✕  ✔ Delta  AB68  B�
StripeFilterModeAnd 56 E ✕  ✔ Cull AB70  B�

StripeFilterModeOr 56 F ✕  ✔ Cull AB78  B�
WindowOr 57 1 ✕  ✔ Stencil AB88 bitfield ✕  

LBReadModeAnd 57 2 ✕  ✔ LB Read AB90  ✕  

LBReadModeOr 57 3 ✕  ✔ LB Read AB98  ✕  

RasterizerModeAnd 57 4 ✕  ✔ Rasterizer ABA0 bitfield ✕  

RasterizerModeOr 57 5 ✕  ✔ Rasterizer ABA8 bitfield ✕  

ScissorModeAnd 57 6 ✕  ✔ Scissor ABB0 bitfield ✕  

ScissorModeOr 57 7 ✕  ✔ Scissor ABB8 bitfield ✕  

LineStippleModeAnd 57 8 ✕  ✔ Stipple ABC0 bitfield ✕  

LineStippleModeOr 57 9 ✕  ✔ Stipple ABC8 bitfield ✕  

AreaStippleModeAnd 57 A ✕  ✔ Stipple ABD0 bitfield ✕  
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Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
AreaStippleModeOr 57 B ✕  ✔ Stipple ABD8 bitfield ✕  

ColorDDAModeAnd 57 C ✕  ✔ Color DDA ABE0 bitfield ✕  

ColorDDAModeOr 57 D ✕  ✔ Color DDA ABE8 bitfield ✕  

WindowAnd 57 D ✕  ✔ Stencil ABE8 bitfield ✕  

AlphaTestModeAnd 57 E ✕  ✔ Alpha Blend & 
Alpha Test 

ABF0 bitfield ✕  

AlphaTestModeOr 57 F ✕  ✔ Alpha Blend & 
Alpha Test 

ABF8 bitfield ✕  

AntialiasModeAnd 58 0 ✕  ✔ Alpha test AC00 bitfield ✕  

AntialiasModeOr 58 1 ✕  ✔ Alpha test AC08 bitfield ✕  

FogModeAnd 58 2 ✕  ✔ Fog AC10 bitfield ✕  

FogModeOr 58 3 ✕  ✔ Fog AC18 bitfield ✕  

TextureCoordModeAnd 58 4 ✕  ✔ Texture coord AC20  ✕  

TextureCoordModeOr 58 5 ✕  ✔ Texture coord AC28 bitfield ✕  

TextureReadMode0And 58 6 ✕  ✔ Texture Read AC30 bitfield ✕  

TextureReadMode0Or 58 7 ✕  ✔ Texture Read AC38 bitfield ✕  

TextureFormatAnd 58 8 5 4  AC40  ✕  

TextureFormatOr 58 9 5 4  AC48  ✕  

TextureApplicationMode 
And 

58 A ✕  ✔ Texture 
Application 

AC50 bitfield ✕  

TextureApplicationMode 
Or 

58 B ✕  ✔ Texture 
Application 

AC58 bitfield ✕  

StencilModeAnd 58 C ✕  ✔ Stencil AC60 bitfield ✕  

StencilModeOr 58 D ✕  ✔ Stencil AC68 bitfield ✕  

DepthModeAnd 58 E ✕  ✔ Depth AC70 bitfield ✕  

DepthModeOr 58 F ✕  ✔ Depth AC78 bitfield ✕  

LBWriteModeAnd 59 0 ✕  ✔ LB Write AC80 bitfield ✕  

LBWriteModeOr 59 1 ✕  ✔ LB Write AC88 bitfield ✕  

FBDestReadModeAnd 59 2 ✕  ✔ FB Read AC90 bitfield ✕  

FBDestReadModeOr 59 3 ✕  ✔ FB Read AC98 bitfield ✕  

FBSourceReadModeAnd 59 4 ✕  ✔ FB Read ACA0 bitfield ✕  
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FBSourceReadModeOr 59 5 ✕  ✔ FB Read ACA8 bitfield ✕  

AlphaBlendColorModeAn
d 

59 6 ✕  ✔ Alpha blend ACB0 bitfield ✕  

AlphaBlendColorModeOr 59 7 ✕  ✔ Alpha blend ACB8 bitfield ✕  

ChromaTestModeAnd 59 8 ✕  ✔ Color DDA & 
Alpha Blend 

ACC0 bitfield ✕  

ChromaTestModeOr 59 9 ✕  ✔ Color DDA & 
Alpha Blend 

ACC8 bitfield ✕  

DitherModeAnd 59 A ✕  ✔ Dither ACD0 bitfield ✕  

DitherModeOr 59 B ✕  ✔ Dither ACD8 bitfield ✕  

LogicalOpModeAnd 59 C ✕  ✔ Logic Op ACE0 bitfield ✕  

LogicalOpModeOr 59 D ✕  ✔ Logic Op ACE8 bitfield ✕  

FBWriteModeAnd 59 E ✕  ✔ FB Write ACF0 bitfield ✕  

FBWriteModeOr 59 F ✕  ✔ FB Write ACF8 bitfield ✕  

FilterModeAnd 5A 0 ✕  ✔ Host Out AD00 bitfield ✕  

FilterModeOr 5A 1 ✕  ✔ Host Out AD08 bitfield ✕  

StatisticModeAnd 5A 2 ✕  ✔ Host Out AD10 bitfield ✕  

StatisticModeOr 5A 3 ✕  ✔ Host Out AD18 bitfield ✕  

FBDestReadEnablesAnd 5A 4 ✕  ✔ FB Read AD20 bitfield ✕  

FBDestReadEnablesOr 5A 5 ✕  ✔ FB Read AD28 bitfield ✕  

AlphaBlendAlphaModeAn
d 

5A 6 ✕  ✔ Alpha blend AD30 bitfield ✕  

AlphaBlendAlphaModeOr 5A 7 ✕  ✔ Alpha blend AD38 bitfield ✕  

TextureReadMode1And 5A 8 ✕  ✔ Texture Read AD40 bitfield ✕  

TextureReadMode1Or 5A 9 ✕  ✔ Texture Read AD48 bitfield ✕  

TextureFilterModeAnd 5A A ✕  ✔ Texture AD50 bitfield ✕  

TextureFilterModeOr 5A B ✕  ✔ Texture AD58 bitfield ✕  

LUTModeAnd 5A E ✕  ✔ LUT AD70 bitfield ✕  

LUTModeOr 5A F ✕  ✔ LUT AD78 bitfield ✕  
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Read Write Unit Global 
Offset 

Format  Command/ 
control/ 

broadcast 
Zstart 5B B ✔ ✔ Fog ADD8 int ✕  

dZdyDom 5B C ✔ ✔ Fog ADE0  ✕  

FBDestReadBufferAddr[0
…3] 

5D 0 ✔ ✔ FB Read AE80 int ✕  

FBDestReadBufferOffset[
0…3] 

5D 4 ✔ ✔ FB Read AEA0 int ✕  

FBDestReadBufferWidth[
0…3] 

5D 8 ✔ ✔ FB Read AEC0 int ✕  

FBDestReadMode 5D C ✔ ✔ FB Read AEE0 bitfield ✕  

FBDestReadEnables 5D D ✔ ✔ FB Read AEE8 bitfield ✕  

FBSourceReadMode 5E 0 ✔ ✔ FB Read AF00 bitfield ✕  

FBSourceReadBufferAddr 5E 1 ✔ ✔ FB Read AF08 int ✕  

FBSourceReadBufferOffs
et 

5E 2 ✔ ✔ FB Read AF10 int ✕  

FBSourceReadBufferWidt
h 

5E 3 ✔ ✔ FB Read AF18 int ✕  

AlphaSourceColor 5F 0 ✔ ✔ Alpha blend AF80 int ✕  

AlphaDestColor 5F 1 ✔ ✔ Alpha blend AF88 bitfield ✕  

ChromaPassColor 5F 2 ✔ ✔ Color DDA & 
Alpha Blend 

AF90 bitfield ✕  

ChromaFailColor 5F 3 ✔ ✔ Color DDA & 
Alpha Blend 

AF98 bitfield ✕  

AlphaBlendColorMode 5F 4 ✔ ✔ Alpha blend AFA0 bitfield ✕  

AlphaBlendAlphaMode 5F 5 ✔ ✔ Alpha blend AFA8 bitfield ✕  

ConstantColorDDA 5F 6 ✕  ✔ Color DDA AFB0 bitfield ✕  

DeltaSwitchMode 5F D ✔ ✔ Delta Switch AFE8 bitfield ✕  

DeltaSwitchModeAnd 5F E ✕  ✔ Delta AFF0 bitfield ✕  

DeltaSwitchModeOr 5F F ✕  ✔ Delta AFF8 bitfield  

FBWriteBufferAddr[0…3] 60 0 ✔ ✔ FB Write B000 int ✕  

FBWriteBufferOffset[0…3] 60 4 ✔ ✔ FB Write B020 int ✕  

FBWriteBufferWidth[0…3] 60 8 ✔ ✔ FB Write B040 int ✕  
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FBBlockColor[0…3] 60 C ✔ ✔ FB Write B060  ✕  

FBBlockColorBack[0…3] 61 0 ✔ ✔ FB Write B080  ✕  

FBBlockColorBack 61 4 ✔ ✔ FB Write B0A0  ✕  

SizeOfFramebuffer 61 5 ✔ ✔ LB Read, FB 
Read, FB 
Write 

B0A8 int ✕  

VTGAddress 61 6 ✔ ✔ FB Write B0B0 int ✔ 

VTGData 61 7 ✕  ✔ FB Write B0B8 int ✔ 

ForegroundColor 61 8 ✔ ✔ Logic Ops B0C0 int ✕  

BackgroundColor 61 9 ✔ ✔ Logic Ops B0C8 int ✕  

DownloadAddress 61 A ✔ ✔ FB Write B0D0 int ✕  

DownloadData 61 B ✕  ✔ FB Write B0D8  ✕  

FogTable[0…15] 62 0 ✔ ✔ Fog B100 bitfield ✕  

FogTable[16…31] 63 0 ✔ ✔ Fog B180 bitfield ✕  

FogTable[32…47] 64 0 ✔ ✔ Fog B200 bitfield ✕  

FogTable[48…63] 65 0 ✔ ✔ Fog B280 bitfield ✕  

TextureCompositeMode 66 0 ✔ ✔ Texture 
Composite 

B300 bitfield ✕  

TextureCompositeColor 
Mode0 

66 1 ✔ ✔ Texture 
Composite 

B308 bitfield ✕  

TextureCompositeAlpha 
Mode0 

66 2 ✔ ✔ Texture 
Composite 

B310 bitfield ✕  

TextureCompositeColorM
ode1 

66 3 ✔ ✔ Texture 
Composite 

B318 bitfield ✕  

TextureCompositeAlpha 
Mode1 

66 4 ✔ ✔ Texture 
Composite 

B320  ✕  

TextureCompositeFactor0 66 5 ✔ ✔ Texture 
Composite 

B328 bitfield  

TextureCompositeFactor1 66 6 ✔ ✔ Texture 
Composite 

B330 bitfield ✕  

TextureIndexMode0 66 7 ✔ ✔ Texture Index B338 bitfield ✕  

TextureIndexMode1 66 8 ✔ ✔ Texture Index B340 bitfield ✕  

LodRange0 66 9 ✔ ✔ Texture Index B348 bitfield ✕  
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LodRange1 66 A ✔ ✔ Texture Index B350 fixed ✕  

InvalidateCache 66 B ✕  ✔ Texture Read B358 bitfield ✔ 

SetLogicalTexturePage 66 C ✔ ✔ Texture Read B360 bitfield ✕  

UpdateLogicalTextureInfo 66 D ✕  ✔ Texture Read B368 tag ✔ 

TouchLogicalPage 66 E ✕  ✔ Texture Read B370 bitfield ✔ 

LUTMode 66 F ✔ ✔ LUT B378 bitfield ✕  

TextureCompositeColor 
Mode0And 

67 0 ✕  ✔ Texture 
Composite 

B380 bitfield ✕  

Mode0Or 67 1 ✕  ✔ Texture 
Composite 

B388 bitfield ✕  

TextureCompositeAlpha 
Mode0And 

67 2 ✕  ✔ Texture 
Composite 

B390 bitfield ✕  

TextureCompositeAlpha 
Mode0Or 

67 3 ✕  ✔ Texture 
Composite 

B398 bitfield ✕  

TextureCompositeColorM
ode1And 

67 4 ✕  ✔ Texture 
Composite 

B3A0 bitfield ✕  

TextureCompositeColorM
ode1Or 

67 5 ✕  ✔ Texture 
Composite 

B3A8 bitfield ✕  

TextureCompositeAlpha 
Mode1And 

67 6 ✕  ✔ Texture 
Composite 

B3B0 bitfield ✕  

TextureCompositeAlpha 
Mode1Or 

67 7 ✕  ✔ Texture 
Composite 

B3B8 bitfield ✕  

TextureIndexMode0And 67 8 ✕  ✔ Texture Index B3C0 bitfield ✕  

TextureIndexMode0Or 67 9 ✕  ✔ Texture Index B3C8 bitfield ✕  

TextureIndexMode1And 67 A ✕  ✔ Texture Index B3D0 bitfield ✕  

TextureIndexMode1Or 67 B ✕  ✔ Texture Index B3D8 bitfield ✕  

StencilDataAnd 67 C ✕  ✔ Stencil B3E0 bitfield ✕  

StencilDataOr 67 D ✕  ✔ Stencil B3E8 bitfield ✕  

TextureReadMode0 68 0 ✔ ✔ Texture Read B400 bitfield ✕  

TextureReadMode1 68 1 ✔ ✔ Texture Read B408 bitfield ✕  
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TextureMapSize 68 5 ✔ ✔ Texture Read B428 int ✕  

HeadPhysicalPageAllocati
on[0…3] 

69 0 ✔ ✔ Texture Read B480 int ✕  

TailPhysicalPageAllocatio
n[0…3] 

69 4 ✔ ✔ Texture Read B4A0 int ✕  

PhysicalPageAllocationTa
bleAddr 

69 8 ✔ ✔ Texture Read B4C0 int ✕  

BasePageOfWorkingSet 69 9 ✔ ✔ Texture Read B4C8 int ✕  

LogicalTexturePageTable
Addr 

69 A ✔ ✔ Texture Read B4D0 int ✕  

LogicalTexturePageTable
Length 

69 B ✔ ✔ Texture Read B4D8 int ✕  

BasePageOfWorkingSetH
ost 

69 C ✔ ✔ Texture Read B4E0 int ✕  

LBDestReadMode 6A 0 ✔ ✔ LB Read B500 int ✕  

LBDestReadEnables 6A 1 ✔ ✔ LB Read B508 bitfield ✕  

LBDestReadBufferAddr 6A 2 ✔ ✔ LB Read B510 int  

LBDestReadBufferOffset 6A 3 ✔ ✔ LB Read B518 int  

LBSourceReadMode 6A 4 ✔ ✔ LB Read B520 int ✕  

LBSourceReadBufferAddr 6A 5 ✔ ✔ LB Read B528 int ✕  

LBSourceReadBufferOffs
et 

6A 6 ✔ ✔ LB Read B530 bitfield ✕  

GIDMode 6A 7 ✔ ✔ LB Read B538 bitfield ✕  

LBWriteBufferAddr 6A 8 ✔ ✔ LB Write B540 int ✕  

LBWriteBufferOffset 6A 9 ✔ ✔ LB Write B548 int ✕  

LBClearDataL 6A A ✔ ✔ LB Read B550 int ✕  

LBClearDataU 6A B ✔ ✔ LB Read B558 int ✕  

LBDestReadModeAnd 6B 0 ✕  ✔ LB Read B580 bitfield ✕  

LBDestReadModeOr 6B 1 ✕  ✔ LB Read B588 bitfield ✕  

LBDestReadEnablesAnd 6B 2 ✕  ✔ LB Read B590 bitfield ✕  

LBDestReadEnablesOr 6B 3 ✕  ✔ LB Read B598 bitfield ✕  
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LBSourceReadModeAnd 6B 4 ✕  ✔ LB Read B5A0 bitfield ✕  

LBSourceReadModeOr 6B 5 ✕  ✔ LB Read B5A8 bitfield ✕  

GIDModeAnd 6B 6 ✕  ✔ LB Read B5B0 bitfield ✕  

GIDModeOr 6B 7 ✕  ✔ LB Read B5B8 bitfield ✕  

ReadMonitorModeAnd 6B 8 ✕  ✔ ReadMonitor B5C0 bitfield  

ReadMonitorModeOr 6B 9 ✕  ✔ ReadMonitor B5C8 bitfield  

RectanglePosition 6C 0 ✔ ✔ 2D Set Up B600 int ✕  

GlyphPosition 6C 1 ✔ ✔ 2D Set Up B608 int ✕  

RenderPatchOffset 6C 2 ✔ ✔ 2D Set Up B610 bitfield ✕  

Config2D 6C 3 ✕  ✔ Global B618 bitfield ✕  

Packed8Pixels 6C 6 ✕  ✔ 2D Set Up B630 int ✔ 

Packed16Pixels 6C 7 ✕  ✔ 2D Set Up B638 int ✔ 

Render2D 6C 8 ✕  ✔ 2D Set Up B640 bitfield ✕  

Render2DGlyph 6C 9 ✕  ✔ 2D Set Up B648 bitfield ✕  

DownloadTarget 6C A ✔ ✔ 2D Set Up B650  ✔ 

DownloadGlyphWidth 6C B ✔ ✔ 2D Set Up B658 int ✕  

GlyphData 6C C ✕  ✔ 2D Set Up B660 int ✕  

Packed4Pixels 6C D ✕  ✔ 2D Set Up B668 int ✔ 

RLData 6C E ✔ ✔ 2D Set Up B670 int ✕  

RLCount 6C F ✕  ✔ 2D Set Up B678 int ✕  

IndexBaseAddress 6E 0 ✔ ✔ Host In B700 int ✕  

VertexBaseAddress 6E 1 ✔ ✔ Host In B708 int ✕  

IndexedTriangleList 6E 2 ✕  ✔ Host In B710 int ✕  

IndexedTriangleFan 6E 3 ✕  ✔ Host In B718 int ✕  

IndexedTriangleStrip 6E 4 ✕  ✔ Host In B720 int ✕  

IndexedLineList 6E 5 ✕  ✔ Host In B728 int ✕  

IndexedLineStrip 6E 6 ✕  ✔ Host In B730 int ✕  

IndexedPointList 6E 7 ✕  ✔ Host In B738 int ✕  

IndexedPolygon 6E 8 ✕  ✔ Host In B740 int ✕  

VertexTriangleList 6E 9 ✕  ✔ Host In B748 int ✕  

VertexTriangleFan 6E A ✕  ✔ Host In B750 int ✕  
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VertexTriangleStrip 6E B ✕  ✔ Host In B758 int ✕  

VertexLineList 6E C ✕  ✔ Host In B760 int ✕  

VertexLineStrip 6E D ✕  ✔ Host In B768 int ✕  

VertexPointList 6E E ✕  ✔ Host In B770 int ✕  

VertexPolygon 6E F ✕  ✔ Host In B778 int ✕  

VertexValid 6F 1 ✔ ✔ Host In B788 int ✕  

VertexFormat 6F 2 ✔ ✔ Host In B790 int ✕  

VertexControl 6F 3 ✔ ✔ Host In B798 bitfield ✕  

RetainedRender 6F 4 ✔ ✔ Host In B7A0 bitfield ✔ 

IndexedVertex 6F 5 ✕  ✔ Host In B7A8 int ✕  

IndexedDoubleVertex 6F 6 ✕  ✔ Host In B7B0 int ✕  

Vertex0 6F 7 ✕  ✔ Host In B7B8 int ✕  

Vertex1 6F 8 ✕  ✔ Host In B7C0 int ✕  

Vertex2 6F 9 ✕  ✔ Host In B7C8 int ✕  

VertexData0 6F A ✕  ✔ Host In B7D0 int ✕  

VertexData1 6F B ✕  ✔ Host In B7D8 int ✕  

VertexData2 6F C ✕  ✔ Host In B7E0 int ✕  

VertexData 6F D ✕  ✔ Host In B7E8 int ✕  

VertexTagList[0…15] 70 0 ✔ ✔ Host In B800 bitfield ✕  

VertexTagList[16…31] 71 0 ✔ ✔ Host In B880 bitfield ✕  

SetPipe 81 0 ✔ ✔ Pipe Manager C080 bitfield ✕  

RestartPipe 81 1 ✕  ✔ Pipe Manager C088 bitfield ✕  

TAq 87 0 ✕  ✔ Matrix C380  ✕  

TAr 87 1 ✕  ✔ Matrix C388  ✕  

TAt 87 2 ✕  ✔ Matrix C390  ✕  

TAs1 87 3 ✕  ✔ Matrix C398  ✕  

TAs2 87 4 ✕  ✔ Matrix C3A0  ✕  

TAs3 87 5 ✕  ✔ Matrix C3A8  ✕  

TAs4 87 6 ✕  ✔ Matrix C3B0  ✕  

TAs3q 87 7 ✕  ✔ Matrix C3B8  ✕  

TBq 87 8 ✕  ✔ Matrix C3C0  ✕  

TBr 87 9 ✕  ✔ Matrix C3C8  ✕  
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TBt 87 A ✕  ✔ Matrix C3D0  ✕  

TBs1 87 B ✕  ✔ Matrix C3D8  ✕  

TBs2 87 C ✕  ✔ Matrix C3E0  ✕  

TBs3 87 D ✕  ✔ Matrix C3E8  ✕  

TBs4 87 E ✕  ✔ Matrix C3F0  ✕  

TBs3q 87 F ✕  ✔ Matrix C3F8  ✕  

TCq 88 0 ✕  ✔ Matrix C400  ✕  

TEq 88 0 ✕  ✔ Matrix C400  ✕  

TCr 88 1 ✕  ✔ Matrix C408  ✕  

TCt 88 2 ✕  ✔ Matrix C410  ✕  

TCs1 88 3 ✕  ✔ Matrix C418  ✕  

TCs2 88 4 ✕  ✔ Matrix C420  ✕  

TCs3 88 5 ✕  ✔ Matrix C428  ✕  

TCs4 88 6 ✕  ✔ Matrix C430  ✕  

TCs3q 88 7 ✕  ✔ Matrix C438  ✕  

TDq 88 8 ✕  ✔ Matrix C440  ✕  

TDr 88 9 ✕  ✔ Matrix C448  ✕  

TDt 88 A ✕  ✔ Matrix C450  ✕  

TDs1 88 B ✕  ✔ Matrix C458  ✕  

TDs2 88 C ✕  ✔ Matrix C460  ✕  

TDs3 88 D ✕  ✔ Matrix C468  ✕  

TDs4 88 E ✕  ✔ Matrix C470  ✕  

TDs3q 88 F ✕  ✔ Matrix C478  ✕  

TEr 89 1 ✕  ✔ Matrix C488  ✕  

TEt 89 2 ✕  ✔ Matrix C490  ✕  

TEs1 89 3 ✕  ✔ Matrix C498  ✕  

TEs2 89 4 ✕  ✔ Matrix C4A0  ✕  

TEs3 89 5 ✕  ✔ Matrix C4A8  ✕  

TEs4 89 6 ✕  ✔ Matrix C4B0  ✕  

TEs3q 89 7 ✕  ✔ Matrix C4B8  ✕  

TFq 89 8 ✕  ✔ Texture Fog C4C0  ✕  

TFr 89 9 ✕  ✔ Texture Fog C4C8  ✕  

TFt 89 A ✕  ✔ Texture Fog C4D0  ✕  

TFs1 89 B ✕  ✔ Texture Fog C4D8  ✕  

TFs2 89 C ✕  ✔ Texture Fog C4E0  ✕  

TFs3 89 D ✕  ✔ Texture Fog C4E8  ✕  

TFs4 89 E ✕  ✔ Texture Fog C4F0  ✕  
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TFs3q 89 F ✕  ✔ Texture Fog C4F8  ✕  

TGq 8A 0 ✕  ✔ Texture Fog C500  ✕  

TGr 8A 1 ✕  ✔ Texture Fog C508  ✕  

TGt 8A 2 ✕  ✔ Texture Fog C510  ✕  

TGs1 8A 3 ✕  ✔ Texture Fog C518  ✕  

TGs2 8A 4 ✕  ✔ Texture Fog C520  ✕  

TGs3 8A 5 ✕  ✔ Texture Fog C528  ✕  

TGs4 8A 6 ✕  ✔ Texture Fog C530  ✕  

TGs3q 8A 7 ✕  ✔ Texture Fog C538  ✕  

THq 8A 8 ✕  ✔ Texture Fog C540  ✕  

THr 8A 9 ✕  ✔ Texture Fog C548  ✕  

THt 8A A ✕  ✔ Texture Fog C550  ✕  

THs1 8A B ✕  ✔ Texture Fog C558  ✕  

THs2 8A C ✕  ✔ Texture Fog C560  ✕  

THs3 8A D ✕  ✔ Texture Fog C568  ✕  

THs4 8A E ✕  ✔ Texture Fog C570  ✕  

THs3q 8A F ✕  ✔ Texture Fog C578  ✕  

StripeOwnership 8B 0 ✔ ✔ Cull C580  ✕ B�
StripeFilterOffset 8B 1 ✔ ✔ Cull C588  ✕ B�
PointExtend 8B 2 ✔ ✔  C590  ✕ B�
AAPointExtend 8B 3 ✔ ✔ Cull C598  ✕ B�
LineExtend 8B 4 ✔ ✔ Cull C5A0  ✕ B�
AALineExtend 8B 5 ✔ ✔ Cull C5A8  ✕ B�
TriangleExtend 8B 6 ✔ ✔ Cull C5B0  ✕ B�
AATriangleExtend 8B 7 ✔ ✔ Cull C5B8  ✕ B�
StripeYBias 8B 8 ✔ ✔ Cull C5C0  ✕ B�
TBFactor0 8B A ✔ ✔ Matrix C5D0  ✕ B�
TBFactor1 8B B ✔ ✔ Matrix C5D8  ✕ B�
NBFactor0 8B E ✔ ✔ Normalisation C5F0  ✕ B�
NBFactor1 8B F ✔ ✔ Normalisation C5F8  ✕ �
MatrixModeAnd 8C 0 ✕  ✔ Matrix C600  ✕ �
MatrixModeOr 8C 1 ✕  ✔ Matrix C608  ✕ �
PipeLoadAnd 8C 2 ✕  ✔ Pipe Manager C610  ✕ �

PipeLoadOr 8C 3 ✕  ✔ Pipe Manager C618  ✕ �

MatrixSelect 8D 0 ✔ ✔ Matrix C680  ✕  
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MatrixStatus 8D 1 ✔ ✔ Matrix C688  ✕  

SetUnitMatrix 8D 2 ✕  ✔  C690  ✕  

InvertCurrentMatrix 8D 9 ✕  ✔  C6C8  ✔ 

PipeLoad 8D C ✕  ✔ Pipe Manager C6E0  ✕  

BoundingBoxMinX 8F A ✔ ✔ Matrix C7D0  ✕  

BoundingBoxMinY 8F B ✔ ✔ Matrix C7D8  ✕  

BoundingBoxMinZ 8F C ✔ ✔ Matrix C7E0  ✕  

BoundingBoxMaxX 8F D ✔ ✔ Matrix C7E8  ✕  

BoundingBoxMaxY 8F E ✔ ✔ Matrix C7F0  ✕  

BoundingBoxMaxZ 8F F ✔ ✔ Matrix C7F8  ✕  

StartBoundingVolume 91 0 ✓  ✓   C880  ✕ �

EndBoundingVolume 91 1 ✕  ✓  Matrix C888  ✕ �

BoundingVertexX 91 3 ✓  ✓  Matrix C898  ✕ �
BoundingVertexY 91 4 ✓  ✓  Matrix C8A0  ✕ �
BoundingVertexZ 91 5 ✓  ✓  Matrix C8A8  ✕ �
BNz 92 0 ✓  ✓  Matrix C900  ✕ �
BNy 92 1 ✓  ✓  Matrix C908  ✕ �
BNx 92 2 ✓  ✓  Matrix C910  ✕ �
BVw 92 3 ✓  ✓  Matrix C918  ✕ �
BVz 92 4 ✓  ✓   C920  ✕ �
BVy 92 5 ✓  ✓   C928  ✕ �
BVx2 92 6 ✓  ✓  Matrix C930  ✕ �
BVx3 92 7 ✓  ✓  Matrix C938  ✕ �
BVx4 92 8 ✓  ✓  Matrix C940  ✕ �
CommandDMAControl 94 0 ✓  ✓   CA00  ✕ �

CommandDMAControlAn
d 

94 1 ✕  ✓   CA08  ✕ �

CommandDMAControlOr 94 2 ✕  ✓   CA10  ✕ �

DMAFailAddr 94 3 ✓  ✓  Command CA18  ✕ �
DMAFailCount 94 4 ✓  ✓  Command CA20  ✕ �
BoundingBoxTest 94 5 ✕  ✓  Matrix CA28  ✔ 
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BoundingVolumeTest 94 6 ✕  ✓  Matrix CA30  ✕ �

DMABoundingBox Jump 94 7 ✕  ✓  Command CA38  ✕ �

Scratch 94 8 ✓  ✓   CA40  ✕ �
DMARectangleRead 
Control 

94 9 ✓  ✓  Rectangle 
DMA 

CA48  ✕ �

DMARectangleRead 
ControlAnd 

94 A ✕  ✓  Rectangle 
DMA 

CA50  ✕ �

DMARectangleRead 
ControlOr 

94 B ✕  ✓  Rectangle 
DMA 

CA58  ✕ �

DMARectangleReadID 94 C ✓  ✓  Rectangle 
DMA 

CA60  ✕ �

DMARectangleWriteContr
ol 

94 D ✓  ✓  Rectangle 
DMA 

CA68  ✕ �

DMARectangleWriteContr
olAnd 

94 E ✕  ✓  Rectangle 
DMA 

CA70  ✕ �

DMARectangleWriteContr
olOr 

94 F ✕  ✓  Rectangle 
DMA 

CA78  ✕ �

CommandID[0..15] 95 0 ✓  ✓   CA80  ✕ �
ArrayFormatLoad[0,1] 97 0 ✓  ✓  Vertex Array CB80  ✕ �

ArrayFormatValid[0,1] 97 2 ✓  ✓  Vertex Array CB90  ✕ �

ArrayFormatRef[0..7] 97 4 ✓  ✓  Vertex Array CBA0  ✕ �

ArrayFormatField[0..7] 97 C ✓  ✓  Vertex Array CBE0  ✕ �

ArrayFormatLoadAnd[0,1] 98 0 ✕  ✓  Vertex Array CC00  ✕ �

ArrayFormatValidAnd[0,1] 98 2 ✕  ✓  Vertex Array CC10  ✕ �

ArrayFormatRefAnd[0..7] 98 4 ✕  ✓  Vertex Array CC20  ✕ �

ArrayFormatFieldAnd[0..7
] 

98 C ✕  ✓  Vertex Array CC60  ✕ �

ArrayFormatLoadOr[0,1] 99 0 ✕  ✓  Vertex Array CC80  ✕ �
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ArrayFormatValidOR[0,1] 99 2 ✕  ✓  Vertex Array CC90  ✕ �

ArrayFormatRefOr[0..7] 99 4 ✕  ✓  Vertex Array CCA0  ✕ �

ArrayFormatFieldOr[0..7] 99 C ✕  ✓  Vertex Array CCE0  ✕ �

ArrayTagTable[0..15] 9A 0 ✓  ✓  Vertex Array CD00  ✕ �

ArrayControl 9B 0 ✓  ✓  Vertex Array CD80  ✕ �
ArrayEnable 9B 1 ✓  ✓  Vertex Array CD88  ✕ �
ArrayControlAnd 9B 2 ✕  ✓  Vertex Array CD90  ✕ �
ArrayEnableAnd 9B 3 ✕  ✓  Vertex Array CD98  ✕ �
ArrayControlOr 9B 4 ✕  ✓  Vertex Array CDA0  ✕ �
ArrayEnableOr 9B 5 ✕  ✓  Vertex Array CDA8  ✕ �
ArrayMode 9B 6 ✓  ✓  Vertex Array CDB0  ✕ �
ArrayModeAnd 9B 7 ✕  ✓  Vertex Array CDB8  ✕ �
ArrayModeOr 9B 8 ✕  ✓  Vertex Array CDC0  ✕ �
ArrayVertexLoadMask0 9B 9 ✓  ✓  Vertex Array CDC8  ✕ �

ArrayVertexLoadMask1 9B A ✓  ✓  Vertex Array CDD0  ✕ �

ArrayDataOffset 9C 1 ✓  ✓  Vertex Array CE08  ✕ �
ArrayDataSingle 9C 2 ✕  ✓  Vertex Array CE10  ✕ �
ArrayDataMultiple 9C 3 ✕  ✓  Vertex Array CE18  ✕ �
ArrayIndexSingle 9C 4 ✕  ✓  Vertex Array CE20  ✕ �
ArrayDataLoad 9C 7 ✓  ✓  Vertex Array CE38  ✕ �
CommandID 9C E ✓  ✓  Vertex Array CE70  ✕ �
CommandFilter 9C F ✓  ✓   CE78  ✕ �
ArrayVertexStoreValid 9D 1 ✕  ✕  Vertex Array CE88 bitfiled ✕  

DataSync 9D 8 ✓  ✓   CEC0  ✕ �
DataSyncTarget 9D 9 ✓  ✓   CEC8  ✕ �
TMask 9D A ✓  ✓  Texture Fog CED0  ✕ �
DeltaModeOverride0 9D B ✓  ✓   CED8  ✕ �

DeltaModeOverride1 9D C ✓  ✓   CEE0  ✕ �
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ArrayVertexStore[0-63] 9E 0 ✔ ✔ Vertex Array CF00 bitfiled ✕  

ArrayIndexAddress[0..15] A2 0 ✓  ✓  Vertex Array D100  ✕ �

ArrayIndexSize A3 0 ✓  ✓  Vertex Array D180  ✕ �
ArrayDataAddress[0..15] A4 0 ✓  ✓  Vertex Array D200  ✕ �

ArrayDataSize[0..15] A5 0 ✓  ✓  Vertex Array D280  ✕ �
ArrayIndex[0..15] A6 0 ✓  ✓  Vertex Array D300  ✕ �
ArrayDataIndex[0..15] A7 0 ✓  ✓  Vertex Array D380  ✕ �

ArrayDataID[0..15] A9 0 ✓  ✓  Vertex Array D480  ✕ �
DMACurrent 
Address[0..15] 

AA 0 ✓  ✓  Command D500  ✕ �

LightMode AB 0 ✓  ✓  Lighting D580  ✕ B�
LightAmbientIntensityRed AB 1 ✓  ✓  Lighting D588  ✕ B�

LightAmbientIntensityGre
en 

AB 2 ✓  ✓  Lighting D590  ✕ B�

LightAmbientIntensityBlu
e 

AB 3 ✓  ✓  Lighting D598  ✕ B�

LightDiffuseIntensityRed AB 4 ✓  ✓  Lighting D5A0  ✕ B�

LightDiffuseIntensityGree
n 

AB 5 ✓  ✓  Lighting D5A8  ✕ B�

LightDiffuseIntensityBlue AB 6 ✓  ✓  Lighting D5B0  ✕ B�

LightSpecularIntensityRe
d 

AB 7 ✓  ✓  Lighting D5B8  ✕ B�

LightSpecularIntensityGre
en 

AB 8 ✓  ✓  Lighting D5C0  ✕ B�

LightSpecularIntensityBlu
e 

AB 9 ✓  ✓  Lighting D5C8  ✕ B�

LightPositionX AB A ✓  ✓  Lighting D5D0  ✕ B�
LightPositionY AB B ✓  ✓  Lighting D5D8  ✕ B�
LightPositionZ AB C ✓  ✓  Lighting D5E0  ✕ B�
LightPositionW AB D ✓  ✓  Lighting D5E8  ✕ B�
LightSpotlightDirectionX AB E ✓  ✓  Lighting D5F0  ✕ B�
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LightSpotlightDirectionY AB F ✓  ✓  Lighting D5F8  ✕ B�

LightSpotlightDirectionZ AC 0 ✓  ✓  Lighting D600  ✕ B�

LightSpotlightExponent AC 1 ✓  ✓  Lighting D608  ✕ B�

LightCosSpotlightCutoffA
ngleOuter 

AC 2 ✓  ✓  Lighting D610  ✕ B�

LightConstantAttenuation AC 3 ✓  ✓  Lighting D618  ✕ B�

LightLinearAttenuation AC 4 ✓  ✓  Lighting D620  ✕ B�

LightQuadraticAttenuatio
n 

AC 5 ✓  ✓  Lighting D628  ✕ B�

LightCosSpotlightCutoffA
ngleInner 

AC 6 ✓  ✓  Lighting D630  ✕ B�

LightCosSpotlightInvSlop
e 

AC 7 ✓  ✓  Lighting D638  ✕ B�

LightRange AC 8 ✓  ✓  Lighting D640  ✕ B�
TextureFormatControl AD 0 ✓  ✓  Texture D680 bitfield ✕ B�

TextureFormatControlAnd AD 1 ✕  ✓  Texture D688  ✕ B�

TextureFormatControlOr AD 2 ✕  ✓  Texture D690  ✕ B�

TextureLODScaleA AD 3 ✓  ✓   D698  ✕ B�
TextureLODScaleB AD 4 ✓  ✓   D6A0  ✕ B�
PackedBV B4 0 ✕  ✓  Matrix DA00 int ✕ B�
PackedN B4 1 ✕  ✓  Matrix DA08 int ✕ B�
PackedFN B4 2 ✕  ✓  Matrix DA10 int ✕ B�
PackedTA B4 3 ✕  ✓  Matrix DA18 int ✕ B�
PackedTB B4 4 ✕  ✓  Matrix DA20 int ✕ B�
PackedTC B4 5 ✕  ✓  Matrix DA28 int ✕ B�
PackedTD B4 6 ✕  ✓  Matrix DA30 int ✕ B�
PackedTE B4 7 ✕  ✓  Matrix DA38 int ✕ B�
PackedTF B4 8 ✕  ✓  Matrix DA40 int ✕ B�
PackedTG B4 9 ✕  ✓  Matrix DA48 int ✕ B�
PackedTH B4 A ✕  ✓  Matrix DA50 int ✕ B�
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PackedV B4 F ✕  ✓  Matrix DA78 int ✕ B�
�
�
�
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