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Change History 

�
Document Issue Date Change 

174.2.1 01 1 8 june 2001 Creation  

174.2.1 01 2 4 March 2002 Joint P9+P10 edition; update HostoutMode bit 2, 
reshading to UserFragData; vertex data, misc. 
corrections, commandID, added note re dpdx not 
usable by Isochronous stream. 

 

 

User Note 

This manual uses hyperlinks in MSWord file distributions to improve ease of access to relevant information for 
online users.  To enable hyperlinks, the complete Reference Guide and Programmer’s Guide file set should be in a 
single Windows directory or folder.    

Where both P10 and P9 are in use, they should be placed in a common directory.  All crosslinks use 
relative addressing.  Configured variants are color-coded:  

Register Title [p9]   - Indicates a configured register 
Configured content [P9] – Indicates a field or other content which is differently configured for P9, P10 etc. 
 
Minor changes are released progressively but only rolled up into a major release level when the volume of changes 
warrants it.   Readers are therefore advised to check the file dates and download the current version of their 
document set from the 3Dlabs website to ensure accuracy. 
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This chapter describes, in section 6.1, the static T&L and graphics core registers in region 0, offset group 
0x8000-0xFFFF.  Within this group the registers are listed alphanumerically.   

In P10 some units are fixed-function while others are programmable.  Section 6.2 describes the 
programmable units including interface resources, instruction set and basic programming notes.  
Programmable registers are described in greater detail in the P10 Programmer’s Guide.  I/O registers were 
described previously, in chapter 5 volume II of the P10 Reference Guide.   

Static register details may have the following format information: 
 

1DPH� 7KH�UHJLVWHU·V�QDPH��

7\SH� 5HJLRQ�DQG�IXQFWLRQ��L�H��FRUH��UHJLRQ����FRPPDQG�

7DJ� 7KH�RIIVHW�RI�WKLV�UHJLVWHU�IURP�WKH�EDVH�DGGUHVV�RI�WKH�UHJLRQ��

)RUPDW� &DQ�EH�ELWILHOG��PDVN��LQW�RU�IORDW��IRU�H[DPSOH��

%LW� %LW�QXPEHU�DQG�QDPH�

'HVFULSWLRQ� :KDW�WKH�ELWILHOG�LV�LQWHQGHG�WR�GR��

5HVHUYHG� %LWV�WKDW�PD\�EH�XVHG�LQ�IXWXUH�GHYLFHV���7R�HQVXUH�XSZDUGV�FRPSDWLELOLW\��DQ\�

VRIWZDUH�VKRXOG�DOZD\V�ZULWH�WKHP�DV�]HURV��

 

Programmable units (Vertex Shading, Texture Coordinate, Shading, Pixel Address and Pixel) are defined by 
their Instruction Set, ALU characteristics and Sequencer operation.  These are all presented in section 6.2. 

 
 
 

6.1 Fixed Function Registers 

AALineSamples 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� IL[HG�� <HV� ������ 1R���

 
%LWV�

�

1DPH� 'HVFULSWLRQ�

�«���� 3RLQW&RRUGV� 6DPSOH�SRLQWV�DUH�GHILQHG�DV�XS�WR����SDLUV�RI�����IL[HG�SRLQW�[��

\�FRRUGLQDWHV��RU��VHWWLQJ�5DVWHU0RGH�

'XDO$$/LQH6DPSOH3DWWHUQV� �WUXH��DV�XS�WR���SDLUV�RI�

FRRUGLQDWHV�DOLJQHG�RSWLPDOO\�IRU�[�PDMRU�DQG�\�PDMRU�OLQHV�LQ�

WKH�ORZHU�DQG�XSSHU����ELWV�UHVSHFWLYHO\��

 
1RWHV�� +ROGV�WKH�VXE�SL[HO�VDPSOH�SRLQWV�XVHG�ZKHQ�DQWLDOLDVLQJ�OLQHV���8S�WR����VXE�SL[HO�VDPSOH�

SRLQWV�FDQ�EH�GHILQHG�XVLQJ�WKH�$$�6DPSOH�WDEOH���7KH\�DUH�SRVLWLRQHG�RQ�D���[���JULG�

ZLWKLQ�D�SL[HO�DQG�WKH�FRRUGLQDWHV�DUH�KHOG�DV�XQVLJQHG�RIIVHWV�IURP�WKH�XSSHU�OHIW�FRUQHU�RI�

WKH�SL[HO����6DPSOH�SRLQWV�VWDUW�DW�E\WH���LQ�WKH�$$/LQH6DPSOHV�UHJLVWHU���7KH�QXPEHU�RI�

VDPSOH�SRLQWV�WR�XVH�LV�KHOG�LQ�WKH�5DVWHU0RGH�ILHOG�$$/LQH6DPSOH3RLQWV>Q@�ZKHUH�Q� ���WR�

������

�
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AATriangleSamples 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� IL[HG�� <HV� ������ 1R���

 
%LWV�

�

1DPH� 'HVFULSWLRQ�

�«���� 3RLQW&RRUGV� 6DPSOH�SRLQWV�DUH�GHILQHG�DV�SDLUV�RI�����IL[HG�SRLQW�[��\�

FRRUGLQDWHV�SDFNHG����WR�D�UHJLVWHU����

 
1RWHV�� +ROGV�WKH�VXE�SL[HO�VDPSOH�SRLQWV�XVHG�ZKHQ�DQWLDOLDVLQJ�WULDQJOHV�RU�SRLQWV���8S�WR����VXE�

SL[HO�VDPSOH�SRLQWV�FDQ�EH�GHILQHG�XVLQJ�WKH�$$�6DPSOH�WDEOH���7KH\�DUH�SRVLWLRQHG�RQ�D�

��[���JULG�ZLWKLQ�D�SL[HO�DQG�WKH�FRRUGLQDWHV�DUH�KHOG�DV�XQVLJQHG�RIIVHWV�IURP�WKH�XSSHU�

OHIW�FRUQHU�RI�WKH�SL[HO����6DPSOH�SRLQWV�VWDUW�DW�E\WH���LQ�WKH�$$7ULDQJOH6DPSOHV�UHJLVWHU���

7KH�QXPEHU�RI�VDPSOH�SRLQWV�WR�XVH�LV�KHOG�LQ�WKH�5DVWHU0RGH�ILHOG�

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

AreaStipple [0-15] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�����[��)� PDVN�� <HV� ��� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 3DWWHUQ0DVN� Holds the screen relative area stipple pattern.  See 
below for how these are defined.  Loaded 64 bits at a 
time 

 
1RWHV�� :KHQ�WKH�$UHD6WLSSOH(QDEOH�ELW�LQ�WKH�5DVWHU0RGH�UHJLVWHU�LV�6HW�HYHU\�WLOH�LV�IXUWKHU�TXDOLILHG�

E\�WKH�DUHD�VWLSSOH�SDWWHUQ�KHOG�LQ�WKH�$UHD6WLSSOH>�«��@�UHJLVWHUV���7KH�VHOHFWLRQ�EHWZHHQ��[��

DQG���[���VWLSSOH�SDWWHUQ�LV�GRQH�E\�5DVWHU0RGH�$UHD6WLSSOH�[�����[��ZKHQ�VHW����[���ZKHQ�

FOHDU����7KH�DUHD�VWLSSOH�FDQ�EH�LQYHUWHG��PLUURUHG��E\WH�VZDSSHG�RU�QLEEOH�VZDSSHG�E\�

DSSURSULDWH�5DVWHU0RGH�ELW�VHWWLQJV���

7KH�GLDJUDP�EHORZ�VKRZV�KRZ�WKH�DUHD�VWLSSOH�ELWV�DUH�DOORFDWHG�WR�WKH�$UHD6WLSSOH�«���

UHJLVWHUV����
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Figure 1.1  Area Stipple Bitfield Allocation 
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The gray rectangles represent the 64 bits in a register and the large numbers are the register numbers.  
The small numbers in rectangle 0 are the bit numbers in the word.  The stipple pattern is as it would appear 
on the screen.  

Begin  

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[�%�� %LWILHOG��� <HV��� ��� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 3ULPLWLYH7\SH>��@� 7KH�ORZHU���ELWV�VHWV�XS�WKH�SULPLWLYH�W\SH�WR�SURFHVV�RQ�

UHFHLYLQJ�HDFK�QHZ�YHUWH[���,W�KDV�WKH�IROORZLQJ�YDOXHV��

� �� 1XOO� �� 3RLQWV�

� �� /LQHV� �� /LQH/RRS�

� �� /LQH6WULS� �� 7ULDQJOHV�

� �� 7ULDQJOH6WULS� ��

� �� 4XDGV��� 4XDG6WULS�

� ��� 3RO\JRQ� ��� *ULG�

�«�� *ULG:LGWK>��@� *ULG�ZLGWK�LQ�YHUWLFHV���7KH�VHQVLEOH�UDQJH�RI�ZLGWKV�LV���WR����

YHUWLFHV��

�� 3URYRNLQJ9HUWH[5XOH� :KHQ�VHW��DSSOLHV�WKH�'�'�SURYRNLQJ�YHUWH[�UXOHV��

�«��� 5HVHUYHG�� �

��� (QDEOH� (QDEOHV�YHUWH[�FDFKHLQJ�IRU�LQGH[HG�YHUWH[�DUUD\V��7KLV�VKRXOG�

RQO\�EH�HQDEOHG�IRU�/LQHV��7UDQJOHV�RU�4XDGV�

��� ,QYDOLGDWH� ,QYDOLGDWHV�WKH�FXUUHQW�YHUWH[�FDFKH�
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1RWHV�� 7KH�IROORZLQJ�UHVWULFWLRQV�DSSO\��

• 'LVDEOH�WKH�XQLW��VHW�3ULPLWLYH7\SH QXOO��ZKHQ�QRW�XVLQJ�LQGH[HG�SULPLWLYHV��YHUWH[�DUUD\V�

RU�EXIIHUV��

• ,QYDOLGDWH�WKH�FDFKH�ZKHQ�WKH�XQLW�LV�ILUVW�HQDEOHG��DQG�ZKHQ�LQGH[HG�SULPLWLYHV�IROORZ�

QRQ�LQGH[HG�SULPLWLYHV��

• ,QYDOLGDWH�WKH�FDFKH�ZKHQ�WKH�VDPH�LQGLFHV�\LHOG�FKDQJHG�YHUWLFHV��L�H��ZKHQ�WKH�GDWD�

EXIIHUV·�DGGUHVVHV�RU�FRQWHQWV�FKDQJH�����

 

BinControl [P9]  

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[��(� ELWILHOG�� 1R�� �� 1R���

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� %LQ�FRPPDQG� �� �6WDUW'HSWK3DVV��5HVHW�WKH�ELQ�EXIIHU��DOORZ�DOO�GDWD�WR�JR�WR�

UDVWHUL]HU�DQG�LQWR�ELQ�EXIIHU��VHW�5RXWHU�WR�'HSWK)LUVW��

FRPSOHWH�GHSWK�SDVV�

� �6XVSHQG'HSWK3DVV��'DWD�LV�ZULWWHQ�LQWR�ELQ�EXIIHU�EXW�QRW�

IRUHZDUGHG�WR�UDVWHUL]HU��

�� �5HVXPH'HSWK3DVV��GDWD�LV�IRUZHDUGHG�WR�UDVWHUL]HU��

�� �6XVSHQG5HQGHU3DVV��'DWD�LV�IRUZDUGHG�WR�%LQ�EXIIHU�EXW�QRW�

WR�UDVWHUL]HU�XQLW��

�� �5HVXPH5HQGHU3DVV��'DWD�V�IRUZDUGHG�WR�%LQ�EXIIHU�

�� �(QG'HSWK3DVV��(QGV�GHSWK�SDVV��DOO�GDWD�SDVVHG�WR�UDVWHUL]HU�

�� �'R5HQGHU3DVV��8SGDWH�GRZQVWUHDP�SURFHVVHV�WR�VWDWH�DW�VWDUW�

RI�GHSWK�SDVV��UHSOD\V�ELQ�EXIIHU�WR�SHUIRUP�UHQGHULQJ��LQLWLDWH�

ELQQLQJ�RI�QH[W�IUDPH�LI�UHTLUHG���

�«��� 5HVHUYHG�� �

 
1RWHV�� 8VHG�IRU�ILQH�FRQWURO�ZLWKLQ�WKH�ELQQLQJ�SURFHVV���'R5HQGHU3DVV�FDQ�EH�FRPELQHG�ZLWK�

(QG'HSWK3DVV���7KH�'HSWK�DQG�5HQGHU�3DVVHV�FDQ�EH�DIIHFWHG�E\�VRPH�RWKHU�PRGH�FKDQJHV��

H�J��WR�'HSWK0RGH��GHSWK�FRPSDUH��DOSKD�EOHQGLQJ�DQG�DOSKD�WHVWLQJ����

3��RQO\�

 



P9/P10 Reference Guide Volume III  Graphics and T&L Registers  

�'labs Proprietary and Confidential � 6-5

BinMode [P9]  

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[��%� ELWILHOG�� <HV��� �� 1R���

 
%LWV� 1DPH� 'HVFULSWLRQ�

���� 2SHUDWLRQ�� �� �KDUG�),)2� �� �6RIW�),)2�

�� �%LQ�RSHUDWLRQ�

�«�� 7KUHVKROG�� 6SDFH�DYDLODEOH�LQ�LQWHUQDO�),)2�EHIRUH�VRIW�),)2�LV�IOXVKHG���

7\SLFDOO\�VHW ��

�«�� 5HVHUYHG6SDFH� �

 
1RWHV�� +DUG),)2�PRGH��DUULYLQJ�GDWD�LV�ZULWWHQ�WR�WKH�0),)2�LI�WKHUH�LV�URRP��LI�QRW�WKH�LQSXW�VWUHDP�

LV�EORFNHG��

6RIW),)2�PRGH��DUULYLQJ�GDWD�LV�ZULWWHQ�LQWR�WKH�0),)2�LI�WKHUH�LV�URRP��DQG�LI�WKH�PHPRU\�

EDFNHG�),)2�LV�HPSW\���,I�QRW��WKH�GDWD�LV�DSSHQGHG�WR�WKH�PHPRU\�),)2����,I�WKH�0),)2�KDV�

VSDFH�WKHQ�D�FRPPDQG�LV�ZULWWHQ�WR�LW�WR�IOXVK�WKH�PHPRU\�EDFNHG�),)2��

%LQ�PRGH���ZKHQ�GDWD�DUULYHV�LW�LV�FKHFNHG�WR�VHH�LI�LW�VKRXOG�EH�SDVVHG�RQ�LQ�WKH�GHSWK�SDVV��LI�

VR�LWV�YDOXH�LV�VKDGRZHG�DQG��SURYLGLQJ�WKH�GHSWK�SDVV�KDVQ
W�EHHQ�VXVSHQGHG��LW�LV�VHQW�WR�WKH�

UDVWHULVHU���,I�WKH�UHQGHU�SDVV�KDVQ
W�EHHQ�VXVSHQGHG�WKHQ�DOO�GDWD�LV�DSSHQGHG�WR�WKH�ELQ�EXIIHU���

$Q\�GDWD�GHVWLQHG�IRU�WKH�UDVWHULVHU�PD\�ILQG�WKH�0),)2�IXOO�DQG�KHQFH�EORFNV���:H�DYRLG�WKLV�

FRQGLWLRQ�E\�XVLQJ�WKH�ELQ�EXIIHU�DV�D�PHPRU\�EDFNHG�),)2�ZKHQ�QHFHVVDU\���(DFK�WDJ�DGGHG�

WR�WKH�ELQ�EXIIHU�KDV�WZR�IODJV�WR�VD\�RQ�ZKLFK�SDVV�HV��WKH�WDJ�GDWD�VKRXOG�EH�IRUZDUGHG�RQ�E\�

WKH�'LVSDWFK�SURFHVV����3��RQO\��

 

BitMask 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��)� PDVN�� 1R�� �� 1R���

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� %LWPDVN� %LWPDVN�GDWD�

 
1RWHV�� :KHQ�WKH�'UDZ5HFWDQJOH�'�FRPPDQG�LV�LQYRNHG�ZLWK�WKH�RSHUDWLRQ�VHW�WR�6\QF2Q%LW0DVN�D�

ELWPDVN�PXVW�EH�SURYLGHG�ZKLFK�FRYHUV�HYHU\����ELW�SL[HO�LQ�WKH�UHFWDQJOH���,I�WKH�UDVWHUL]HU�GRHV�

QRW�UHFHLYH�HQRXJK�YDOXHV�LW�DERUWV�WKH�RSHUDWLRQ���,I�D�ELWPDVN�LV�UHFHLYHG�DW�DQ\�RWKHU�WLPH��LW�LV�

VLOHQWO\�GLVFDUGHG�DIWHU��RSWLRQDOO\��EHLQJLQYHUWHG��PLUURUHG�RU�E\WH�VZDSSHG�����

7KH�ELWPDVN�LV�XVHG�IURP�WKH�OHDVW�VLJQLILFDQW�HQG�DQG�DQ\�UHVLGXH�DW�WKH�HQG�RI�D�VFDQOLQH�LV�

�RSWLRQDOO\��GLVFDUGHG���6\QF2Q%LW0DVN�SURFHVVHV�RQH�VFDQOLQH�DW�D�WLPH��LQ�WKH�GLUHFWLRQ�JLYHQ�E\�

WKH�,QFUHDVLQJ;�DQG�,QFUHDVLQJ<�ILHOGV��KRZHYHU�LW�LV�RQO\�XVHIXO�ZKHQ�;�LV�LQFUHDVLQJ������

 

                                                           
1 For decreasing X the data or bitmask are assigned within each aligned 8 pixel group in the increasing X direction, but between the 
pixel groups in decreasing X order.  In practice this makes this operation very hard for software to use, but all required operations 
can be achieved by an increasing X order. 
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CacheControl  

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWPDVN��� 1R�� ��� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� )OXVK�/%�&DFKH� �

�� ,QYDOLGDWH�/%�&DFKH� �

�� )OXVK�3L[HO�&DFKH� �

�� ,QYDOLGDWH�3L[HO�&DFKH� �

�� ,QYDOLGDWH�7H[WXUH�3ULPDU\�

&DFKH�

�

�� ,QYDOLGDWH�7H[WXUH�6HFRQGDU\�

&DFKH�

�

 
1RWHV�� ,PSOHPHQWV�FDFKH�FRQWURO�RSHUDWLRQV���

 
 

ChangeContext 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[���� WDJ� 1R�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� >3��@&RQWH[W$GGUHVV�

�«��� >3�@�&RQWH[W$GGUHVV�

,QGLFDWHV�WKH�FRQWH[W�LV�FKDQJLQJ�DQG�DQ\�ORFDO�SDUDPHWHU�YDOXHV�

VKRXOG�EH�GXPSHG�WR�WKH�FRQWH[W�UHFRUG�DW�WKH�DGGUHVV�JLYHQ��

��«��� >3��@�5HVHUYHG�� �

��«��� >3�@�5HVHUYHG�� �

��«��� &W[,G� &RQWH[W�,'�

��«��� 5HVHUYHG�� �

 

 
1RWHV�� � 7KLV�FRPPDQG�FDXVHV�WKH�FXUUHQW�FRQWH[W�WR�EH�ZULWWHQ�RXW�WR�PHPRU\�DQG�WKH�QHZ�

FRQWH[W�WR�EH�ORDGHG�IRU�WKH�FXUUHQW�DFWLYH�SRUW����

� >3��@�7KH�DGGUHVV�RI�WKH�QHZ�FRQWH[W�LV�VXSSOLHG�LQ�WKH�GDWD�ILHOG�DQG�LV�D����ELW�QXPEHU�

JLYLQJ�WKH�SODQDU�E\WH�WLOH�ZKHUH�WKH�FRQWH[W�UHFRUG�VWDUWV����

� >3�@�7KH�DGGUHVV�RI�WKH�QHZ�FRQWH[W�LV�VXSSOLHG�LQ�WKH�GDWD�ILHOG�DQG�LV�D����ELW�QXPEHU�

JLYLQJ�WKH��[��SODQDU�E\WH�WLOH�ZKHUH�WKH�FRQWH[W�UHFRUG�VWDUWV����

� ,I�WKLV�LV�UHFHLYHG�RQ�WKH�LVRFKURQRXV�SRUW�WKHQ�RQO\�WKH�XQLWV�DIWHU�WKH�&RQWH[W�8QLW�ZLOO�

EH�&RQWH[W�6DYHG���,I�LW�LV�UHFHLYHG�RQ�WKH�JHRP�SRUW�WKHQ�WKH�ZKROH�FKLS�LV�&RQWH[W�6DYHG���
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ChangePort 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[���� WDJ� 1R�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� &KDQJH3RUW�� :KHQ�WKH�&KDQJH3RUW�ILHOG�LV�VHW�WR����WKH�SRUW�LV�FKDQJHG�WR�WKH�

*HRPHWU\�ILIR��:KHQ�VHW�WR����LW�LV�FKDQJHG�WR�WKH�,VRFKURQRXV�

ILIR��

 
1RWHV�� 7KH�&KDQJH3RUW�FRPPDQG�FDQ�EH�XVHG�WR�IRUFH�WKH�DFWLYH�SRUW��DQG�KHQFH�FRQWH[W��WR�FKDQJH���

7KLV�LV�LQWHQGHG�DV�D�WHVW�DLG����&RQWH[W�XQLW��

CoeffAddr 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG�� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� $GGUHVV� �

 
1RWHV�� ,QFUHPHQWLQJ�UHJLVWHU�ORDG���7KH�DGGUHVV�VHOHFWV�WKH�9HF��WR�ZULWH�WR��QRW�UHDG�IURP��LQ�WKH�

&RHIILFLHQW�0HPRU\�LQ�WKH�9HUWH[�6KDGHU�XQLW���7KH�DGGUHVV�DXWR�LQFUHPHQWV��

 

CoeffData 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPDQG� �[���� GDWD� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«���� FRHIIGDWD� ����ELWV�RI�FRHII�GDWD�

 
1RWHV�� 
�����	��������		�����������	����
���������������������	����
����	������	���	���

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

ColorPlaneDX[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[���� %LWILHOG�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 5� )ORDWLQJ�SRLQW�JUDGLHQW�

��«��� *� �

��«��� %� �

��«���� $� �

 
1RWHV�� Hold the four dx gradients for a colour parameter in 2’s complement 9.13 fixed point 

format aligned on 32 bit boundaries.   
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ColorPlaneDY[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[��)� %LWILHOG�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 5� )ORDWLQJ�SRLQW�JUDGLHQW�

��«��� *� )ORDWLQJ�SRLQW�JUDGLHQW�

��«��� %� )ORDWLQJ�SRLQW�JUDGLHQW�

��«���� $� )ORDWLQJ�SRLQW�JUDGLHQW�

 
1RWHV�� +ROG�WKH�IRXU�G\�JUDGLHQWV�IRU�D�FRORXU�SDUDPHWHU�LQ��
V�FRPSOHPHQW������IL[HG�SRLQW�IRUPDW�

DOLJQHG�RQ����ELW�ERXQGDULHV��

ColorPlaneStart[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[���� %LWILHOG�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� '[*UDGLHQW�� )ORDWLQJ�SRLQW�VWDUWLQJ�SRLQW�

��«��� '[*UDGLHQW�� )ORDWLQJ�SRLQW�VWDUWLQJ�SRLQW�

��«��� '[*UDGLHQW�� )ORDWLQJ�SRLQW�VWDUWLQJ�SRLQW�

��«���� '[*UDGLHQW�� )ORDWLQJ�SRLQW�VWDUWLQJ�SRLQW�

 
1RWHV�� Hold the four starting values for a colour parameter in 2’s complement 12.13 fixed point 

format aligned on 32 bit boundaries.��

 

CommandDMA 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� %LWILHOG�� 1R�� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� $GGU�� &RPPDQG�EXIIHU�DGGUHVV��LQ����ELW�ZRUGV�'HVFULSWLRQ�

��«��� &RXQW� &RPPDQG�EXIIHU�VL]H��LQ����ELW�ZRUGV�

������ %\WH6ZDS�� %\WH�VZDS��

�� �$%&'��QR�VZDS��

�� �5HVHUYHG��QR�VZDS��

�� �5HVHUYHG��QR�VZDS��

�� �'&%$�

��«���� 5HVHUYHG� �

 
1RWHV�� �JSLR��
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CommandID  

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� ELWILHOG� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� &RPPDQG,G>��@� ,GHQWLILHU�ZKLFK�GULYHV�WKH����ELW�&RPPDQG,G�VLJQDO��

��� 5HVHUYHG�� �

��� ,QWU� �� �&RPPDQG�LQWHUUXSW�LV�QRW�UHTXHVWHG��

�� �&RPPDQG�LQWHUUXSW�LV�UHTXHVWHG��

�

1RWHV�� �

 

ContextID  

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&$� ELWILHOG� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� �

��«��� &W[,'� &RQWH[W�,'�

��«��� 5HVHUYHG�� �

�

1RWHV�� �

 

 

CylindricalWrap 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 6�ZUDS>�@� (QDEOHV�6�WH[WXUH�FRRUGLQDWH�ZUDSSLQJ�

�«��� 7�ZUDS>�@� (QDEOHV�7�WH[WXUH�FRRUGLQDWH�ZUDSSLQJ�

 
1RWHV�� 'HILQHV�WKH�F\OLQGULFDO�ZUDS�PRGH�IRU�WKH���VHWV�RI�WH[WXUH�FRRUGLQDWHV����:KHQ�D�ELW�LV�6HW��WKH�

FRUUHVSRQGLQJ�6�RU�7�FRPSRQHQW�RI�WKH�FRUUHVSRQGLQJ�WH[WXUH�LV��ZUDSSHG���
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DepthMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� QDEOH� (QDEOHV�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� (QDEOHV�WKH�GHSWK�YDOXH�LQ�WKH�ORFDO�EXIIHU�WR�EH�XSGDWHG���

�«�� &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�

7KH�FRPSDUH�RSHUDWLRQ�FRPSDUHV�WKH�FDOFXODWHG�GHSWK�YDOXH�

DJDLQVW�WKH�VRXUFH�GHSWK�YDOXH���,I�WKH�FRPSDUH�IXQFWLRQ�LV�
/HVV
�

DQG�WKH�UHVXOW�LV�WUXH�WKHQ�WKH�FDOFXODWHG�YDOXH�LV�OHVV�WKDQ�WKH�

VRXUFH�YDOXH�

�«�� :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�

���� 5HVHUYHG�� �

�� )RUPDW� 7KLV�ELW�FRQWUROV�WKH�IRUPDW�RI�WKH�=�YDOXH�LQ�WKH�ORFDO�EXIIHU���

7KH�RSWLRQV�DUH��

� �� �,QWHJHU� �� �)ORDWLQJ�3RLQW�

��� &RPSOHPHQW� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�VHW�XS�FDOFXODWLRQV�WR�EH�GRQH�ZLWK�

������=�YDOXH�DW�HDFK�YHUWH[�UDWKHU�WKDQ�=���7KLV��LQ�FRQMXQFWLRQ�

ZLWK�D�IORDWLQJ�SRLQW�=�IRUPDW�DOORZV�D�QRQ�OLQHDU�=�EXIIHU�WR�EH�

XVHG���7KLV�ILHOG�VKRXOG�QRW�EH�FKDQJHG�LQ�WKH�PLGGOH�RI�D�PHVK�

RU�GXULQJ�UHQGHULQJ�DV�WKH�YHUWH[�VWRUH�DQG�GHSWK�EXIIHU�ZLOO�QRW�

EH�FRQVLVWHQW��

��� 6DPSOH3RLQW� 7KLV�ILHOG�GHWHUPLQHV�ZKHUH�WKH�VDPSOH�SRLQW�LQ�D�SL[HO�LV�

FRQVLGHUHG�WR�EH���7KH�WZR�RSWLRQV�DUH��

� �� �&HQWUH�RI�WKH�SL[HO��DW�����������

� �� �2ULJLQ�RI�WKH�SL[HO��DW�����������

2SHQ*/�H[SHFWV�WKH�VDPSOH�WR�EH�DW�WKH�SL[HO�FHQWHU�ZKLOH�'�'�

H[SHFWV�LW�WR�EH�DW�WKH�RULJLQ��

��� 0XOWL6DPSOH(QDEOH� :KHQ�VHW�� ���PDLQWDLQV�PXOWLSOH�GHSWK�EXIIHUV��RQH�IRU�HDFK�ELW�

VHW�LQ�'HSWK�0RGH�DQG�0XOWL�VDPSOH�0RGH�

��«��� 0XOWL6DPSOH0DVN>�@� 7KLV�PDVN�QRUPDOO\�KDV�WKH�VDPH�QXPEHU�RI�ELWV���«Q��VHW�DV�

WKHUH�DUH�VXE�SL[HO�VDPSOHV�VHW�XS�LQ�WKH�5DVWHUL]HU���6HWWLQJ�IHZHU�

ELWV�PDVNV�RXW�VXESL[HOV�ZKLFK�ZRXOG�RWKHUZLVH�EH�WHVWHG�DQG�

XSGDWHG�²�SURYLGLQJ�WKH�EDVLV�IRU�LPSOHPHQWDWLRQ�RI�HIIHFWV�VXFK�

DV�PRWLRQ�EOXU�DQG�GHSWK�RI�ILHOG��

��� 8VH$OO6XEVDPSOHV� :KHQ�VHW��WHOOV�WKH�V\VWHP�WR�ZULWH�DOO�VXESL[HO�EXIIHUV��L�H��WKHUH�

ZLOO�QRW�EH�DQ\�VXESL[HO�PDVNLQJ��VR�PRWLRQ�EOXU�DQG�VLPLODU�

HIIHFWV�ZLOO�QRW�EH�XVHG����

��«��� 5HVHUYHG�� �

 
1RWHV�� �
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DrawIsocRectangle2D 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[��&� WDJ� 1R�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� :LGWK>��@� 6SHFLILHV�WKH�ZLGWK�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��

��� 0XOWL5DVWHULVHU(QDEOH� 7KLV�ELW��ZKHQ�VHW�FDXVHV�VXSHU�WLOHV�ZKLFK�DUH�QRW�RZQHG�E\�WKH�

UDVWHULVHU�WR�EH�VNLSSHG��

��«��� +HLJKW>��@� 6SHFLILHV�WKH�KHLJKW�RI�WKH�UHFWDQJOH�LQ�SL[HOV���,WV�UDQJH�LV�

�«������

��«��� 5HVHUYHG�� �

 
1RWHV�� 7KH�'UDZ,VRF5HFWDQJOH�'�FRPPDQG�VHWV�XS�DQG�GUDZV�UHFWDQJOHV�LQ�WZR�VWHSV���)LUVW�WKH�

RULJLQ�LV�HVWDEOLVKHG�XVLQJ�WKH�5HFWDQJOH3RVLWLRQ�FRPPDQG���7KH�'UDZ,VRF5HFWDQJOH�'�

FRPPDQG�SURYLGHV�WKH�ZLGWK��KHLJKW�DQG�VRPH�PRGH�ELWV�DQG�FDXVHV�WKH�UHFWDQJOH�WR�EH�

UHQGHUHG��

 

DrawRectangle 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[��$� ELWILHOG� 1R�� �� 1R���

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� [� x in 2’s complement 14.4 fixed point�
��«��� \� y in 2’s complement 14.4 fixed point�
��«��� 0[� mx in 2’s complement 14.4 fixed point�
��«��� 3[� S[�LQ��
V�FRPSOHPHQW������IL[HG�SRLQW�

��«��� 0\� my in 2’s complement 14.4 fixed point�
��«���� 3\� py in 2’s complement 14.4 fixed point�
���«���� 5HVHUYHG� �

 
1RWHV�� Draws a rectangle from (x + mx, y + my) in the corner nearest the origin, to (x 

+ px, y + py) farthest from the origin. The fields allow definition of either an 
asymmetric rectangle centred on (x, y) or a rectangle with a given position, 
width and height,; or the opposite corner of a rectangle.  
The mx, my, etc values are set up to describe a clockwise order when 
moving from the origin corner to the farthest corner. (Prim SetUp)�
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DrawRectangle2D 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[��%� ELWILHOG� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� :LGWK>��@� 6SHFLILHV�WKH�ZLGWK�RI�WKH�UHFWDQJOH�LQ�SL[HOV����������

��� ,QFUHDVLQJ�[� :KHQ�VHW��VSHFLILHV�WKDW�UDVWHUL]DWLRQ�LV�WR�EH�LQ�WKH�GLUHFWLRQ�RI�

LQFUHDVLQJ�[�

��� ,QFUHDVLQJ�\� :KHQ�VHW��VSHFLILHV�WKDW�UDVWHUL]DWLRQ�LV�WR�EH�LQ�WKH�GLUHFWLRQ�RI�

LQFUHDVLQJ�\�

��� 3L[HOV3HU6FDQOLQH� 7KLV�ILHOG�VHOHFWV�WKH�QXPEHU�RI�SL[HOV�SHU�VFDQOLQH�SHU�WLOH�

ZKLFK�DUH�SURFHVVHG�WRJHWKHU���7KH�RSWLRQV�DUH��

��SL[HOV� ��� ��SL[HOV� ���

��«��� +HLJKW>��@� 6SHFLILHV�WKH�KHLJKW�RI�WKH�UHFWDQJOH�LQ�SL[HOV�������������

������ 2SHUDWLRQ>�@� �� �1RUPDO�

�� �6\QF2Q+RVW'DWD���:KHQ�VHW��D�IUDJPHQW�LV�SURGXFHG�RQO\�

ZKHQ�WKH�3L[HO'DWD�UHJLVWHU�LV�ZULWWHQ�WR��

�� �6\QF2Q%LW0DVN���7KLV�ELW��ZKHQ�VHW��FDXVHV�D�QXPEHU�RI�

DFWLRQV����

� ��7KH�OHDVW�VLJQLILFDQW�ELW�RU�PRVW�VLJQLILFDQW�ELW��GHSHQGLQJ�

RQ�WKH�0LUURU%LW0DVN�ELW��LQ�WKH�%LW0DVN�UHJLVWHU�LV�

H[WUDFWHG�DQG�RSWLRQDOO\�LQYHUWHG���FRQWUROOHG�E\�WKH�

,QYHUW%LW0DVN�ELW�����

��,I�WKLV�ELW�LV���WKHQ�DQ\�IUDJPHQWV�DUH�VNLSSHG���$IWHU�HYHU\�

IUDJPHQW�WKH�%LW0DVN�UHJLVWHU�LV�URWDWHG�E\�RQH�ELW���

�� �6FDQ/LQH2UGHU����XVHG�IRU�LPDJH�XSORDG�WR�UHWXUQ�WKH�SL[HO�

GDWD�LQ�VFDQOLQH�RUGHU��

��� 3DFNHG%LW0DVN� :KHQ�VHW��DOORZV�D�ELWPDVN�WR�FRQWLQXH�DFURVV�VFDQOLQHV��

RWKHUZLVH�D�QHZ�ELWPDVN�LV�QHHGHG�SHU�VFDQOLQH���7KLV�FDQ�

VLJQLILFDQWO\�UHGXFH�WKH�QXPEHU�RI�ZRUGV�RI�ELWPDVN�GDWD�

GRZQORDGHG�IRU�QDUURZ�JO\SKV����

Note: this is intended for glyph download to an aligned 
address, not for g;yph drawing to an arbitrary pixel 
boundary��

 
1RWHV�� :LWK�2SHUDWLRQ�VHW�WR�6\QF2Q%LW0DVN�HQDEOHG��LI�DOO�WKH�ELWV�LQ�WKH�%LW0DVN�UHJLVWHU�KDYH�EHHQ�

XVHG�WKHQ�UDVWHULVDWLRQ�LV�VXVSHQGHG�XQWLO�D�QHZ�%LW0DVN�WDJ�LV�UHFHLYHG��,I�DQ\�RWKHU�WDJ�LV�

UHFHLYHG�ZKLOH�WKH�UDVWHULVDWLRQ�LV�VXVSHQGHG�WKHQ�WKH�UDVWHULVDWLRQ�LV�DERUWHG���7KH�UHJLVWHU�

ZKLFK�FDXVHG�WKH�DERUW�LV�WKHQ�SURFHVVHG�DV�QRUPDO��

 

EdgeFlag 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[�%'� � 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� (GJH)ODJ� �� �(QDEOH�

�«��� 5HVHUYHG�� �

 
1RWHV�� 6HWV�WKH�FXUUHQW�HGJH�IODJ�WR�WKH�YDOXH�LQ�WKH�OHDVW�VLJQLILFDQW�ELW���� �WUXH���
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End 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[�%�� WDJ� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� �

 
1RWHV�� 7HUPLQDWHV�WKH�VHULHV�RI�SULPLWLYHV�DQG�SHUIRUPV�DQ\�WLG\�XS�DFWLRQ�VXFK�DV�IRUFLQJ�WKH�FORVLQJ�

HGJH�RI�D�SRO\JRQ���7KH�GDWD�ILHOG�LV�QRW�XVHG����9HUWH[�&DFKH«��

 

FBAddrInfo[0…3] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��)� %LWILHOG�IL[HG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� ;>��@� [�RIIVHW�

������ 5HVHUYHG�� �

��«��� <>��@� \�RIIVHW�

������ 5HVHUYHG�� �

 
1RWHV�� (DFK�UHJLVWHU�KROGV�SDLUHG�XVHU�VXSSOLHG�GDWD��W\SLFDOO\�[�DQG�\�RIIVHWV���7KHVH�FDQ�EH�XVHG�

ZLWKLQ�D�3L[HO�$GGUHVV�SURJUDP�DV�FRQVWDQW�GDWD��7KH�IRUPDW�LV��
V�FRPSOHPHQW����ELW�QXPEHU�

DQG�LV�W\SLFDOO\�XVHG�WR�KROG�FRXQWV��RIIVHWV��PDVNV��HWF���)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�

)%$GGU,QIR�IRU�PLFURFRGH�SURJUDPV�VHH�WKH�3���3URJUDPHUV�*XLGH��

 

FBBaseAddr[0…3] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[���� GDWD� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� $GGUHVV�� 7KH�EDVH�DGGUHVV�IRU�WKH�IUDPHEXIIHU�UHJLRQ�LQ�E\WH�WLOH�XQLWV��

��«��� 5HVHUYHG�� �

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�EDVH�DGGUHVV�LQ�SODQDU�E\WH�WLOH�XQLWV�RI�WKH���UHJLRQV�LQ�PHPRU\�ZKHUH�

EXIIHUV�DUH�ORFDWHG���7KH�[��\�FRRUGLQDWHV�RI�WKH�WLOH�WR�UHDG�DQG�RU�ZULWH�DUH�FDOFXODWHG�DV�SDUW�RI�

WKH�SURJUDP�DQG�JHW�DSSOLHG�WR�WKH�VHOHFWHG�EXIIHU����

• )RU�H[DPSOH��LQ�ORDGLQJ�IRQWV�WKH�RULJLQ�RI�WKH�WLOHV�KROGLQJ�WKH�JO\SK�GDWD�LV�KHOG�LQ�

)%%DVH$GGU*OREDO�ZLWK�)%%XIIHU*OREDO�VHW�XS�ZLWK�WKH�ZLGWK�RI�WKH�JO\SK��SLWFK�DQG�

VL]H�VHW�WR����7KH�6XE)LHOG6WDUW%\WH�DQG�VXE)LHOG%\WH&RXQW�LQ�)%%XIIHU�DUH�VHW�XS�WR�VHOHFW�

WKH�VSHFLILF�E\WH�KROGLQJ�WKH�JO\SK
V�ELW�SODQH��7KH�KHLJKW�ILHOG�LV�VHW�WR�WKH�JO\SK
V�KHLJKW�

�LQ�WLOHV��WR�HQDEOH�VRXUFH�UHDG�FOLSSLQJ��7KH�DOLJQPHQW�RI�WKH�JO\SK�WR�WKH�WLOH��ZKLFK�DOVR�

WDNHV�LQWR�DFFRXQW�WKH�FKDUDFWHU�SRVLWLRQ�ZLWKLQ�WKH�WLOH��LV�KHOG�LQ�)%$GGU,QIR>����@�IRU�WKH�

[�DQG�\�RIIVHWV�UHVSHFWLYHO\��

• &DQ�EH�XVHG�WR�KROG�WKH�EDVH�DGGUHVV�RI�WKH�IUDPHEXIIHU�UHJLRQV�ZKHUH�WKH�JO\SK�GDWD�LV�

VWRUHG�ZKHQ�VHWWLQJ�XS�D�JO\SK���

• )%%XIIHU�RSHUDWLRQV�FDQ�DOVR�EH�SHUIRUPHG�RQ�/RFDOEXIIHU�PHPRU\�IRU�SXUSRVHV�VXFK�DV�

'HSWK�FOHDUV���7KH�)%%XIIHU�ZRXOG�WKHQ�EH�VHW�EDFN�WR�SL[HO�PHPRU\��
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FBBaseAddrGlobal 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� $GGUHVV�� ,Q�E\WH�WLOH�XQLWV��

��«��� 5HVHUYHG�� �

 
1RWHV�� Holds base address of a global framebuffer region available to all ’local’ buffers. This is 

buffer ’4’ in the programs.��

 

FBBuffer[0…3] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²���%� ELWILHOG� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� 5HDG(QDEOH� :KHQ�6HW��VDYHV�D�UHDG�WR�EH�GRQH�IURP�WKH�'HVWLQDWLRQ�

DGGUHVV���7KLV�ELW�LV�25HG�ZLWK�WKH�FRUUHVSRQGLQJ�ELW�LQ�WKH�

)%5HDG(QDEOHV�UHJLVWHU�VR�UHDGV�FDQ�EH�HQDEOHG�IURP�WZR�

SODFHV��

�� $$5HDG2QO\� 7KLV�ELW��ZKHQ�VHW��LQGLFDWHV�UHDGV�VKRXOG�RQO\�EH�GRQH��LI�

5HDG(QDEOH�LV�VHW��LI�WKH�SL[HO�LV�QRW�IXOO\�FRYHUHG�DQG�QHHGV�WR�

EH�EOHQGHG�ZLWK�WKH�GHVWLQDWLRQ�LQVWHDG�RI�UHSODFLQJ�LW��

�«��� :LGWK>��@� 7KLV�ILHOG�KROGV�WKH�ZLGWK�LQ�WLOHV�RI�WKH�EXIIHU���7KH�UDQJH�LV�

�«�����WR�DOORZ�DQ��.�SL[HO�ZLGH�EXIIHU�WR�EH�DFFRPPRGDWHG��

��«��� 3L[HO%\WH3LWFK>�@� 7KLV�ILHOG�GHILQHV�WKH�RIIVHW�EHWZHHQ�WLOHV�LQ�PHPRU\���7KLV�LV�

QRUPDOO\�WKH�GHSWK�RI�D�WLOH�LQ�E\WHV���7KH�UDQJH�LV��«����

��«��� 3L[HO6L]H>�@� 7KLV�ILHOG�GHILQHV�WKH�QXPEHU�RI�E\WHV�UHDG�IURP�PHPRU\������

DQG�WUDQVIHUUHG�WR�WKH�FDFKH���1RUPDOO\�WKLV�LV�WKH�GHSWK�RI�D�WLOH�

LQ�E\WHV��EXW�FDQ�EH�OHVV�LI�D�VXEVHW�RI�WKH�ILHOG�QHHGV�WR�EH�UHDG�

DQG�RU�ZULWWHQ���7KH�FRUUHVSRQGLQJ�)%%DVH$GGU�UHJLVWHU�LV�

XSGDWHG�WR�SRLQW�WR�WKH�ILUVW�E\WH�WLOH�LQ�WKH�VXEVHW��

��«��� 6XE)LHOG6WDUW%\WH>�@� 7KLV�ILHOG�GHILQHV�WKH�ILUVW�E\WH�WR�WUDQVIHU�IURP�WKH�FDFKH�WR�WKH�

3L[HO�8QLW���1RUPDOO\�WKLV�LV�]HUR������EXW�FDQ�EH�QRQ�]HUR�LI�D�

VXEVHW�RI�WKH�ILHOG�QHHGV�WR�EH�UHDG�DQG�RU�ZULWWHQ���

7KLV�LV�XVHIXO�IRU�IRQW�DOLJQPHQW�ZKHUH�IRU�EHVW�FDFKH�HIILFLHQF\�

WKH�IRQW�LV�VWRUHG�LQ����ELW�WLOHV��EXW�RQO\�WKH�E\WH�KROGLQJ�WKH�

IRQW�ELW�SODQH�QHHGV�WR�EH�DOLJQHG��

��«��� 6XE)LHOG%\WH&RXQW>�@� 'HILQHV�WKH�QXPEHU�RI�E\WHV�WR�WUDQVIHU�IURP�WKH�FDFKH������WR�

WKH�3L[HO�8QLW���1RUPDOO\�WKLV�LV�WKH�VDPH�DV�WKH�3L[HO6L]H��EXW�

FDQ�EH�OHVV�LI�D�VXEVHW�RI�WKH�ILHOG�QHHGV�WR�EH�UHDG�DQG�RU�

ZULWWHQ���

��� ;0DVN� :KHQ�VHW��$1'V�WKH�[�FRRUGLQDWH�ZLWK�WKH�[0DVN�UHJLVWHU�

EHIRUH�WKH�DGGUHVV�LV�FDOFXODWHG���7KLV�FDQ�EH�XVHG�IRU�SDWWHUQ�

UHSOLFDWLRQ��

��� <0DVN� :KHQ�VHW��$1'V�WKH�\�FRRUGLQDWH�ZLWK�WKH�\0DVN�UHJLVWHU�

EHIRUH�WKH�DGGUHVV�LV�FDOFXODWHG���7KLV�FDQ�EH�XVHG�IRU�SDWWHUQ�

UHSOLFDWLRQ��
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��«��� +HLJKW>�@� 7KLV�ILHOG�KROGV�WKH�KHLJKW�RI�WKH�EXIIHU�UHJLRQ�PHDVXUHG�LQ�

WLOHV���7KLV�LV�RQO\�XVHG�IRU�FOLSSLQJ�WLOH�UHDGV�RXWVLGH�WKH�UHJLRQ�

DV�FDQ�RFFXU�ZKHQ�DOLJQLQJ�WLOHV�LQ�D�VRXUFH�UHDG���%\�VNLSSLQJ�

WKHVH�WLOHV�LW�LV�SRVVLEOH�WR�VDYH�WKH�PHPRU\�UHDG�RI�WKH�WLOH�

RXWVLGH�RI�WKH�OHJDO�EXIIHU�UHJLRQ�DQG�WKH�WLPH�WDNHQ�WR�DOLJQ�DQG�

PHUJH�LW���7KLV�LV�SDUWLFXODUO\�UHOHYDQW�IRU�IRQW�SURFHVVLQJ���

:KHQ�WKLV�ILHOG�LV�]HUR�WKHQ�FOLSSLQJ�LV�GLVDEOHG��

��«��� 5HVHUYHG�� �

 
1RWHV�� 7KH�EXIIHU�DGGUHVV�FDOFXODWLRQ��WKH�DPRXQW�RI�GDWD�UHDG�IURP�PHPRU\�DQG�WKH�DPRXQW�RI�GDWD�

WUDQVIHUUHG�IURP�WKH�FDFKH�WR�WKH�3L[HO�8QLW�DUH�FRQWUROOHG�E\�WKH�ILYH�)%%XIIHU�UHJLVWHUV���

7KHVH���UHJLVWHUV�KROG�WKH�NH\�SDUDPHWHUV�FRQFHUQLQJ�HDFK�EXIIHU�UHJLRQ������3L[HO�DGGUHVV���

)%%XIIHU�RSHUDWLRQV�FDQ�DOVR�EH�SHUIRUPHG�RQ�/RFDOEXIIHU�PHPRU\�IRU�SXUSRVHV�VXFK�DV�IDVW�

GHSWK�FOHDUV���7KH�)%%XIIHU�ZRXOG�WKHQ�EH�VHW�EDFN�WR�SL[HO�PHPRU\��

 
 

FBBufferEnables 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� <HV� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� (QDEOHV� 2QH�ELW�SHU�EXIIHU��

�� �)%%XIIHU��HQDEOHG�

�� �)%%XIIHU��HQDEOHG�

�� �)%%XIIHU��HQDEOHG�

�� �)%%XIIHU��HQDEOHG�

�«��� 5HVHUYHG�� �

 
1RWHV�� 'HILQHV�ZKLFK�RI�WKH�IRXU�SRVVLEOH�EXIIHUV�WKH�SURJUDP�VKRXOG�EH�UXQ�RQ���,I�QR�EXIIHUV�DUH�

HQDEOHG�WKHQ�WKH�)%�VXEV\VWHP�LV�GLVDEOHG���L�H��QR�SURJUDP�LQ�WKH�3L[HO�$GGUHVV�8QLW�RU�LQ�WKH�

3L[HO�8QLW�ZLOO�EH�UXQ���3L[HO�$GGUHVV��

FBBufferGlobal 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� (QDEOHV� 2QH�ELW�SHU�EXIIHU��

�� �)%%XIIHU��HQDEOHG�

�� �)%%XIIHU��HQDEOHG�

�� �)%%XIIHU��HQDEOHG�

�� �)%%XIIHU��HQDEOHG�

�«��� 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�EXIIHU�SDUDPHWHUV�RI�WKH�IUDPHEXIIHU�UHJLRQV�ZKHUH�WKH�JO\SK�GDWD�LV�VWRUHG���,W�LV�

XVHG�ZKHQ�VHWWLQJ�XS�D�JO\SK��
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FBBufferReadEnables 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG�� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� )%%XIIHU�� (QDEOH� ���

�� )%%XIIHU�� (QDEOH� ���

�� )%%XIIHU�� (QDEOH� ���

�� )%%XIIHU�� (QDEOH� ���

�� *OREDO�EXIIHU� (QDEOH� ���

�«��� 5HVHUYHG�� �

 
1RWHV�� 'HILQHV�WKH�UHDG�HQDEOH�VWDWXV�RI�WKH�ILYH�SRVVLEOH�EXIIHUV����%LW���FRUUHVSRQGV�WR�EXIIHU����ELW���

WR�EXIIHU����HWF��DQG�ELW���WR�WKH�JOREDO�EXIIHU���$�ELW��ZKHQ�VHW��LQLWLDWHV�D�IUDPHEXIIHU�UHDG���7KLV�

LV�RQO\�XVHG�RQ�'HVWLQDWLRQ�DGGUHVVHV���(DFK�ELW�LV�25HG�ZLWK�WKH�5HDG(QDEOH�ELW�LQ�WKH�

FRUUHVSRQGLQJ�)%%XIIHU�UHJLVWHU�VR�UHDGV�FDQ�EH�HQDEOHG�IURP�WZR�SODFHV����

FBMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��&� %LWILHOG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� ��������� ���	� ������	������
�«�� !�	�"#
��	$�%� 
�������&���
&���	����	��	���������
��	�����
�����	
�����

�������
�&���
�������������������
�«��� 5HVHUYHG�� �

 
1RWHV�� 'HILQHV�WKH�EDVLF�PRGH�RI�RSHUDWLRQ�IRU�WKH�3L[HO�$GGUHVV�XQLW��

 
 

FBProg[0…15] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[��)� %LWILHOG� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� ,QVWUXFWLRQ�>��@� ORZHU�LQVWUXFWLRQ�RI�WKH�SDLU�

��� 5HVHUYHG�� �

��«��� ,QVWUXFWLRQ�>��@� XSSHU�LQVWUXFWLRQ�RI�WKH�SDLU�

��� 5HVHUYHG�� �

 
1RWHV�� (DFK�UHJLVWHU�KROGV�WZR�SURJUDP�LQVWUXFWLRQV��)RU�WKH�LQVWUXFWLRQ�VHW�VHH�WKH�3L[HO�$GGUHVV�XQLW�

EHORZ��
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FillDrawRectangle2D 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&%� � 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� $OLDVHG�WR�'UDZ5HFWDQJOH�'�E\�*3,2��

 

FillFBAddrInfo0 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� � 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� $OLDVHG�WR�)%$GGU,QIR��E\�*3,2��

 

FillFBBaseAddr[0-1] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&��

�[�&��

� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� $OLDVHG�WR�)%$GGU,QIR>���@�E\�*3,2��

�

FillFBBuffer0 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� � 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� $OLDVHG�WR�)%%XIIHU��E\�*3,2��
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FillFBMode[0-1] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� � 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� $OLDVHG�WR�)%0RGH�E\�*3,2��

 
 

FillGlyphPosition 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&&� � 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� $OLDVHG�WR�*O\SK3RVLWLRQ�E\�*3,2��

�

FillPixelGlobal[0-1] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&��²��[�&�� � 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 'DWD� )RXU���ELW�E\WHV�RI�SURJUDP�GDWD�

 
1RWHV�� $OLDVHG�WR�3L[HO*OREDO>���@�E\�*3,2��

 

FillPixelMode[0-1] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�����[�&)� � 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� $OLDVHG�WR�3L[HO0RGH�E\�*3,2��

�
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FillPrimSetupMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� � 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� $OLDVHG�WR�3ULP6HWXS0RGH�E\�*3,2��

�

FillRasterMode[0-1] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&����[�&'� � 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� $OLDVHG�WR�5DVWHU0RGH�E\�*3,2��

 

FillRectanglePosition 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&$� � 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� $OLDVHG�WR�5HFWDQJOH3RVLWLRQ�E\�*3,2��

�

FlushContext 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[��%� WDJ� 1R�� �� <HV���

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� )OXVK&RQWH[W� WDJ�

 
1RWHV�� Causes any data in the context cache to be written out to memory.  This would allow, e.g., 

the latest state to be read from memory (similar to Readback in previous chips).��
�
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FrustumMax 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��&� )ORDW� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� ;� 3L[HOV�

��«��� <� 3L[HOV�

��«��� =� 3L[HOV�

 
1RWHV�� +ROGV�WKH�PD[LPXP�[��\�DQG�]�YDOXHV�RI�WKH�YLHZLQJ�IUXVWXP���[�DQG�\�DUH�PHDVXUHG�LQ�SL[HOV�

�EXW�ZLQGRZ�UHODWLYH��DQG�]�LV�QRUPDOO\�������[�LV�LQ�WKH�ORZHU����ELWV��WKHQ�\�DQG�ILQDOO\�]���

�

FrustumMin 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��%� )ORDW�� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� ;� 3L[HOV�

��«��� <� 3L[HOV�

��«��� =� 3L[HOV�

 
1RWHV�� +ROGV�WKH�PLQLPXP�[��\�DQG�]�YDOXHV�RI�WKH�YLHZLQJ�IUXVWXP���[�DQG�\�DUH�PHDVXUHG�LQ�SL[HOV�

�EXW�ZLQGRZ�UHODWLYH��DQG�]�LV�QRUPDOO\�������[�LV�LQ�WKH�ORZHU����ELWV��WKHQ�\�DQG�ILQDOO\�]��
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GeometryMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

����� )URQW3RO\0RGH>�@� 6HOHFWV�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>�@� 6HOHFWV�WKH�KRZ�D�WULDQJOH��TXDG�RU�SRO\JRQ�VKRXOG�EH�GUDZQ�

ZKHQ�LWV�RULHQWDWLRQ�LV�IDFLQJ�EDFNZDUGV���7KH�RSWLRQV�DUH��

� ��3RLQW� ��� /LQH�

� ��)LOO�

�� )URQW)DFH'LUHFWLRQ� 6HOHFWV�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���

�� 3RO\JRQ&XOO� (QDEOHV�SRO\JRQ�FXOOLQJ�EDVHG�RQ�WKH�IURQW�IDFH�GLUHFWLRQ���,W�LV�

LJQRUHG�IRU�SRLQWV��OLQHV�DQG�UHFWDQJOHV��

� 6HW� �� 5HVHW� ��� �

����� 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�

�� )ODW6KDGLQJ� � �� �8VH�*RXUDUXG�VKDGLQJ�

� �� �8VH�IODW�VKDGLQJ�

�«��� 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���%LW����L�H��ELW���LQ�

UHJLVWHU��FRUUHVSRQGV�WR�8VHU&OLS���

��� 3RO\JRQ2IIVHW3RLQW� 7KLV�ELW��LI�VHW��FDXVHV�WKH�SRO\JRQ�RIIVHW�WR�EH�FDOFXODWHG�DQG�

DSSOLHG�WR�WKH�SRLQWV�RI�D�SRO\JRQ�ZKHQ�3RO\0RGH�LV�VHW�WR�

3RLQW��

��� 3RO\JRQ2IIVHW/LQH� 7KLV�ELW��LI�VHW��FDXVHV�WKH�SRO\JRQ�RIIVHW�WR�EH�FDOFXODWHG�DQG�

DSSOLHG�WR�WKH�OLQHV�RI�D�SRO\JRQ�ZKHQ�3RO\0RGH�LV�VHW�WR�/LQH��

��� 3RO\JRQ2IIVHW)LOO� 7KLV�ELW��LI�VHW��FDXVHV�WKH�SRO\JRQ�RIIVHW�WR�EH�FDOFXODWHG�DQG�

DSSOLHG�WR�WKH�WULDQJOHV�RI�D�SRO\JRQ�ZKHQ�3RO\0RGH�LV�VHW�WR�

)LOO��

��� &OLS3RLQW� 7KLV�ELW��LI�VHW��FDXVHV�WKH�SRLQWV�WR�EH�FOLSSHG�DJDLQVW�WKH�JXDUG�

EDQG�OLPLWV�DQG�QRW�WKH�YLHZ�IUXVWXP�OLPLWV���7KLV�KDV�WKH�HIIHFW�

RI�DOORZLQJ�SRLQWV�MXVW�RXWVLGH�RI�WKH�YLHZLQJ�IUXVWXP��EXW�

ZKRVH�DUHD�H[WHQGV�LQWR�WKH�YLHZLQJ�IUXVWXP�WR�EH�GUDZQ���

2SHQ*/�UHTXLUHV�D�SRLQW��RI�DQ\�VL]H��LV�UHMHFWHG�LI�WKH�YHUWH[�LV�

RXW�RI�YLHZ���'�'�3RLQW6SULWHV�UHTXLUH�WKDW�WKH�YLVLEOH�SDUW��LI�

DQ\��RI�WKH�SRLQW�LV�VWLOO�UHQGHUHG�HYHQ�ZKHQ�WKH�YHUWH[�LV�RXW�RI�

YLHZ��
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��«��� 8SORDG3DUDPHWHUV>�@� 7KLV�ILHOG��ZKHQ�VHW�DSSURSULDWHO\��FDXVHV�WKH�SDUDPHWHU�UHVXOWV�

ZKLFK�ZRXOG�QRUPDOO\�EH�VHQW�WR�VHW�XS�D�SULPLWLYH�WR�EH�PDGH�

DYDLODEOH�IRU�XSORDG�LQ�GLIIHUHQW�UHJLVWHUV���7KH�SDUDPHWHUV�DUH�

SURYLGHG�LQ�RUGHU�&RORU$«&RORU+�DQG�WKHQ�

7H[WXUH$«7H[WXUH+��EXW�RQO\�IRU�WKRVH�SDUDPHWHUV�FDOFXODWHG�

LQ�WKH�9HUWH[�6KDGLQJ�8QLW���1R�SDUDPHWHUV�DUH�SDVVHG�IRU�

SULPLWLYHV�ZKLFK�KDYH�EHHQ�FOLSSHG�EHFDXVH�WKH�LQWHQGHG�XVH�IRU�

WKLV�LV�WR�DOORZ�GDWD�LQ�RQ�SDVV�RI�WKH�9HUWH[�6KDGHU�WR�EH�SDVVHG�

RQWR�WKH�QH[W�SDVV�RI�WKH�9HUWH[�6KDGHU��

7KH�RSWLRQV�DUH���

�� �QRQH���

�� �8VH�WKH�8SORDG����FRPPDQG��

�� �8VH�WKH�9HUWH[%XIIHU'DWD�FRPPDQG��

�� �8VH�WKH�3L[HO�&RPPDQG��

�� �8VH�WKH�3L[HO�&RPPDQG��EXW�SDFN�WKH�OHDVW�VLJQLILFDQW�E\WH�

LQWR�WKH�ERWWRP����ELWV��

��� 2XWSXW3RLQW6L]H� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�VHOHFWHG�SDUDPHWHU�WR�EH�XVHG�DV�

WKH�SRLQW�VL]H�UDWKHU�WKDQ�D�FRORU�RU�WH[WXUH�FRRUGLQDWH���7KH�

SRLQW�VL]H�ZLOO�EH�WDNHQ�IURP�WKH�ERWWRP����ELWV�RI�WKH�

SDUDPHWHU�DQG�WKH�RWKHU����ELWV�DUH�HIIHFWLYHO\�GLVFDUGHG��

��«��� 3RLQW6L]H3DUDPHWHU>�@� 7KLV�ILHOG�LGHQWLILHV�ZKLFK�SDUDPHWHU��LI�DQ\��VKRXOG�EH�XVHG�DV�

WKH�SRLQW�VL]H��

��� 5DVWHU3RV(QDEOH� 7KLV�ELW��ZKHQ�VHW��ZLOO�FDXVH�DOO�SRLQWV�WR�EH�WUHDWHG�DV�

UHFWDQJOHV�IRU�WKH�SXUSRVHV�RI�LPSOHPHQWLQJ�WKH�5DVWHU3RV�

RSHUDWLRQ�LQ�2SHQ*/��

��«��� 5HVHUYHG�� �

 
1RWHV�� 'HILQHV�WKH�RSHUDWLRQ�RI�WKH�*HRPHWU\�XQLW���7KH�QRUPDO�2SHQ*/�ZD\�LV�WR�FDOFXODWH�WKH�¶DUHD·�

RI�WKH�WULDQJOH���$�]HUR�DUHD�LV�D�GHJHQHUDWH�WULDQJOH��L�H��WZR�RU�WKUHH�RI�WKH�YHUWLFHV�KDYH�WKH�

VDPH�FRRUGLQDWHV���RWKHUZLVH�WKH�VLJQ�RI�DUHD�LQGLFDWHV�LI�WKH�YHUWH[�RUGHULQJ�LV�FORFNZLVH�RU�

FRXQWHU�FORFNZLVH����

GetCurrent 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[�%(� WDJ� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� *HW&XUUHQW� 7DJ�RQO\�

 
1RWHV�� • 2SHQ*/�FDQ�TXHU\�DW�DQ\�WLPH�ZKDW�WKH�FXUUHQW�YDOXHV�DUH���7UDFNLQJ�WKLV�LQ�VRIWZDUH�PD\�

LPSDFW�SHUIRUPDQFH�DV�LW�LV�WKH�UDWH�DW�ZKLFK�YHUWH[�GDWD�LV�SURFHVVHG�ZKLFK�GHWHUPLQHV�

RYHUDOO�WKURXJKSXW���'LVSOD\�OLVWV�DQG�YHUWH[�DUUD\V�PXVW�DOVR�EH�LQFOXGHG�LQ�WKH�WUDFNLQJ�

DQG�LW�LV�GHVLUDEOH�WKDW�WKH�KRVW�GRHV�QRW�WRXFK�DQ\�RI�WKLV�YHUWH[�GDWD����

• 7KH�*HW&XUUHQW�FRPPDQG�WULJJHUV�WKH�FXUUHQW�YDOXHV�WR�EH�RXWSXW�WR�WKH�+RVW2XW�),)2�

XVLQJ�WKH�8SORDG����UHJLVWHU�ZKHUH�WKH\�FDQ�EH�UHDG�RU�'0$HG�LQWR�PHPRU\����

• 7KH�*HW�EXIIHU�KROGV�WKH����SDUDPHWHUV�LQ�RUGHU�IURP�9HUWH['DWD��WR�9HUWH['DWD���DQG�

WKHQ�WKH�FXUUHQW�HGJH�IODJ���7KH�DFWXDO�PHDQLQJ�RI�WKH�SDUDPHWHUV�GHSHQGV�RQ�ZKDW�

FRQYHQWLRQV�KDYH�EHHQ�DGRSWHG���

�
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GidMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� (QDEOH� :KHQ�VHW��DOORZV�*,'�WHVWLQJ�WR�EH�GRQH�VR�WKH�5HIHUHQFH�ILHOG�

LQ�WKLV�UHJLVWHU�LV�FRPSDUHG�DJDLQVW�WKH�*,'�LQIRUPDWLRQ�

SURYLGHG�LQ�HDFK�SL[HO���7KH�SL[HO�RZQHUVKLS�LV�7UXH�ZKHQHYHU�

WKH�WZR�DUH�WKH�VDPH���:KHQ�WKLV�WHVW�LV�GLVDEOHG�WKHQ�HYHU\�SL[HO�

LV�RZQHG��

�«�� 5HIHUHQFH>�@� 7KLV�KROGV�WKH�*,'�YDOXH�WR�WHVW�HDFK�SL[HO�DJDLQVW��

�� 3UHVHQW� 7KLV�ELW��ZKHQ�VHW��LQGLFDWHV�WKH�ORFDO�EXIIHU�SL[HO�IRUPDW�

LQFOXGHV�WKH�*,'�ILHOG���7KH�*,'�ILHOG�LV�DOZD\V�WKH�OHDVW�

VLJQLILFDQW�E\WH�LQ�WKH�SL[HO��LI�LW�LV�SUHVHQW��

��� (DUO\([LW3URFHVVLQJ� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�HDUO\�H[LW�SURFHVVLQJ�IRU�WKH�*,'��

VWHQFLO�DQG�GHSWK�WHVWV��

 

1RWHV�� �

�

GlyphAddr 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 3ODQH�>�@� ELW�SODQH�LQ�WKH����ELW�WLOH�WR�XVH�

�«��� 3ODQH$GGU�>��@� DGGUHVV�RI�WKH�SODQDU�E\WH�WLOH�ZKHUH�WKH�JO\SK�GDWD�VWDUWV�

��«��� 5HVHUYHG�� �

 
1RWHV�� �

 

GlyphPosition 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG�� 1R�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� ;�>��@� �

������ 5HVHUYHG�� �

��«��� <�>��@� �

������ 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�SRVLWLRQ�RI�WKH�JO\SK�RQ�WKH�VFUHHQ�LQ��·V�FRPSOHPHQW�VFUHHQ�UHODWLYH�FRRUGLQDWHV��L�H��

WKH�ZLQGRZ�RULJLQ�YDOXH�LV�LJQRUHG����7KH�YDOXHV�DUH�XSGDWHG�DV�SDUW�RI�WKH�5HQGHU*O\SK�

FRPPDQG��
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GuardBandLimits 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��'� ELWILHOG� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� ;0LQ� )ORDWLQJ�SRLQW�YDOXH�

��«��� <0LQ� )ORDWLQJ�SRLQW�YDOXH�

��«��� ;0D[� )ORDWLQJ�SRLQW�YDOXH�

��«���� <0D[� )ORDWLQJ�SRLQW�YDOXH�

 
1RWHV�� +ROGV�WKH�WZR�FRUQHUV�RI�WKH�JXDUG�EDQG�FOLSSLQJ�UHFWDQJOH���7KH�FRRUGLQDWHV�DUH�HQWHUHG�LQ�

ZLQGRZV�UHODWLYH�SL[HOV��

 

HoldPort 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��$� � 12�� �� <HV�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� +ROG� � �5HOHDVH� �� �+ROG�

������ 5HVHUYHG�� �

 
1RWHV�� :KHQ�VHW�� ���SUHYHQWV�DQ\�FKDQJH�WR�WKH�UHFHLYLQJ�SRUW��*HRPHWU\�RI�,VRFKURQRXV��XQWLO�WKH�

SRUW�LV�UHOHDVHG�E\�UHVHWWLQJ�ELW���� ����

�

HostOutMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��(� %LWILHOG� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 6WDWV2SHUDWLRQ>�@� 7KLV�ILHOG�FRQWUROV�WKH�W\SH�RI�VWDWLVWLFV�ZKLFK�DUH�JDWKHUHG�RQ�

SULPLWLYHV�ZKLFK�JHW�UHQGHUHG���7KH�RSWLRQV�DUH��

� �� �1RQH� �� �3LFNLQJ�

� �� �([WHQW�

�� 2XWSXW6\QF7DJ��� 7KLV�ELW��ZKHQ�VHW��DOORZV�6\QF�WDJV�WR�EH�IRUZDUGHG�WR�WKH�EXV�

LQWHUIDFH�XQLW��

�� 2XWSXW8SORDG7DJ� 7KLV�ELW��ZKHQ�VHW��DOORZV�8SORDG'DWD�WDJV�DQG�GDWD�WR�EH�

ZULWWHQ�WR�WKH�RXWSXW�),)2��

�� 2XWSXW6WDWV7DJ� 7KLV�ELW��ZKHQ�VHW��DOORZV�VWDWLVWLFV�UHODWHG�WDJV�DQG�GDWD�WR�EH�

ZULWWHQ�WR�WKH�RXWSXW�),)2��

�� 2XWSXW8SORDG'0$�7DJV� 7KLV�ELW��ZKHQ�VHW��DOORZV�WKH�8SORDG'0$�WDJ�WR�EH�RXWSXW��

 
1RWHV�� 'HILQHV�+RVW2XW�IXQFWLRQDOLW\��
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InvalidateSecondaryCacheCount 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�(&� %LWILHOG� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� &RXQW>��@�� 1XPEHU�RI�TXDG�E\WH�WLOHV�WR�LQYDOLGDWH�

��«��� 5HVHUYHG�� �

 
1RWHV�� +ROGV�D����ELW�&RXQW�YDOXH�XVHG�ZKHQ�LQYDOLGDWLQJ�VHFRQGDU\�WH[WXUH�FDFKH�HQWULHV�EDVHG�RQ�WKHLU�

WLOH�DGGUHVV���1�%��WKDW�WKH�FRXQW�LV�LQ����ELW�WLOH�JURXSV���

 

InvalidateSecondaryTextureCache 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RPPDQG�� �[���� $GGUHVV�� 1R�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� $GGUHVV�� �

��«��� 5HVHUYHG�� �

 
1RWHV�� ,QYDOLGDWHV�WLOHV�VWDUWLQJ�DW�WKH�DGGUHVV�LQ�WKH����ELW�GDWD�ILHOG�LI�WKH\�DUH�LQ�WKH�VHFRQGDU\�WH[WXUH�

FDFKH���7KH�DGGUHVV�LV�D�E\WH�WLOH�DGGUHVV��EXW�WKH�ERWWRP�WZR�ELWV�DUH�LJQRUHG�²�WR�UHDFK�WKH�

DGGUHVV�RI�WKH�QH[W�WLOH�WR�LQYDOLGDWH�WKH�FXUUHQW�DGGUHVV�LV�LQFUHPHQWHG�E\����

 

InvViewPortScale 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� )ORDW� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� ;� �

��«��� <� �

��«��� =� �

 
1RWHV�� ,QYHUVH�YLHZSRLQW�VFDOLQJ�IDFWRU�IRU�WKH�[��\�DQG�]�GLUHFWLRQV�DV�IORDWLQJ�SRLQW�QXPEHUV���7KLV�LV�

UHDG�ZKHQ�FOLSSLQJ��WR�XQGR�WKH�YLHZSRUW�VFDOLQJ�IDFWRU�DOUHDG\�DSSOLHG�WR�WKH�LQSXW�ZLQGRZ�

FRRUGLQDWHV��

 

LBBaseAddr 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� LQW� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� %DVH$GGUHVV�� /%�UHJLRQ�EDVH�DGGUHVV�

��«��� 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�EDVH�DGGUHVV�RI�WKH�ORFDO�EXIIHU�UHJLRQ���7KH�DGGUHVV�LV�LQ�SODQDU�E\WH�WLOH�XQLWV�DQG�LV�

D����ELW�YDOXH�
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LBMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� 6DPH7LOH(QDEOH� 7KLV�ELW��ZKHQ�VHW�HQDEOHV�
VDPH�WLOH
�FDFKLQJ���7KLV�LPSURYHV�WKH�

VPDOO�SULPLWLYH�SHUVRUPDQFH�ZKHUH�VXFHVVLYH�SULPLWLYHV�DUH�

OLNHO\�WR�EH�LQ�WKH�VDPH�WLOH��

�«��� :LGWK>��@� 7KLV�ILHOG�KROGV�WKH�ZLGWK�LQ�WLOHV�RI�WKH�EXIIHU���7KH�UDQJH�LV�

�«�����WR�DOORZ�XS�WR�DQ��.�SL[HO�ZLGH�EXIIHU�WR�EH�

DFFRPPRGDWHG��

��«��� 3L[HO%\WH3LWFK>�@� 7KLV�ILHOG�GHILQHV�WKH�RIIVHW�EHWZHHQ�WLOHV�LQ�PHPRU\���7KLV�LV�

QRUPDOO\�WKH�GHSWK�RI�D�WLOH�LQ�E\WHV���7KH�UDQJH�LV��«�����

��«��� 2IIVHW%HWZHHQ%XIIHUV>��@� +ROGV�WKH�RIIVHW�EHWZHHQ�VXFFHVVLYH�PXOWLVDPSOH�EXIIHUV��

GHILQHG�DV�PXOWLSOHV�RI������E\WH�WLOHV���$Q�DGGLWLRQDO����

�GHFLPDO��E\WH�WLOH�RIIVHW�LV�DOVR�DGGHG�EHWZHHQ�VXFFHVVLYH�

PXOWLVDPSOH�EXIIHUV�WR�UHGXFH�SDJH�EDQN�FRVWV�LQ�WKH�PHPRU\�

V\VWHP�ZKHQ�F\FOLQJ�EHWZHHQ�WKH�PXOWLVDPSOH�EXIIHUV�DQG�HDFK�

WLOH��

��«��� 5HVHUYHG�� �

 
1RWHV�� • /%0RGH�FRQILJXUHV�/RFDO�%XIIHU�VHWXS�LQFOXGLQJ�/%$GGUHVV��ZKLFK�FDOFXODWHV�WKH�

DGGUHVV�ZKHUH�WKH�GDWD�IRU�WKH�LQSXW�WLOH�LV�VWRUHG�LQ�PHPRU\����

• /RFDO�EXIIHU�GDWD�LV�KHOG�LQ�E\WH�SODQDU�IRUPDW���HDFK�PHPRU\�UHDG�UHWXUQV�WKH�VDPH�E\WH�

RI�GDWD�IRU�DOO�IUDJPHQWV�ZLWKLQ�D�WLOH���0XOWLSOH�UHDGV�WR�VXFFHVVLYH�DGGUHVVHV�DUH�QHHGHG�WR�

EXLOG�XS�WKH�IXOO�ZLGWK�RI�WKH�ORFDO�EXIIHU�SL[HO�GDWD���6WRULQJ�WKH�GDWD�LQ�WKLV�ZD\�UHVXOWV�LQ�

D�FRQVLVWHQW�IRUPDW�LUUHVSHFWLYH�RI�WKH�VL]H�RI�D�ORFDO�EXIIHU�SL[HO�VR�NHHSV�WKH�DGGUHVV�

FDOFXODWLRQ�VLPSOH���,W�DOVR�DOORZV�QRQ�¶SRZHU�RI�WZR·�SL[HO�GHSWKV�ZLWKRXW�FRPSOLFDWHG�

SDFNLQJ�RI�SL[HOV�LQWR�PHPRU\��

• /RFDO�EXIIHU�SL[HO�GHSWKV�IURP���WR���E\WHV�DUH�VXSSRUWHG�DOWKRXJK�QRW�DOO�E\WHV�DOORFDWHG�

KDYH�WR�EH�UHDG��LI�RQO\�D�VXEVHW�RI�WKH�LQIRUPDWLRQ�LV�QHHGHG���$Q�H[DPSOH�ZKHUH�WKLV�LV�

XVHIXO�LV�LQ�MXVW�UHDGLQJ�WKH�*,'�ILHOG�ZKHQ�GRLQJ��'�RSHUDWLRQV��

• 7KH�RULJLQ�RI�WKH�EXIIHU�LQ�PHPRU\�LV�DOZD\V�WKH�WRS�OHIW�FRUQHU�DQG�WKH�PD[LPXP�ZLGWK�

LV������WLOHV��WR�DOORZ�DQ��.�SL[HO�ZLGWK����7LOHV�DUH�VWRUHG�VHTXHQWLDOO\�LQ�PHPRU\���

LimitLine 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��%� %LWILHOG� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 6WDUW/LPLW>��@�� 1HZ�VWDUW�OLPLW�

��«��� 5HVHUYHG�� �

��«��� (QG/LPLW>��@� 1HZ�HQG�OLPLW�

��«��� 5HVHUYHG�� �

 
1RWHV�� /LPLWV�WKH�H[WHQW�RI�WKH�OLQH�LQ�[�RU�\�GHSHGLQJ�RQ�WKH�PDMRU�D[LV�RI�WKH�OLQH�WR�JHW�DFFXUDWH�17�

OLQH�UHQGHULQJ��������IL[HGSRLQW��·V�FRPSOHPHQW�IRUPDW���
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LineStart 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[���� )L[HG�SRLQW� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� ;6WDUW�>��@� ;�VWDUW�SDUDPHWHU�

������ 5HVHUYHG�� �

��«��� <6WDUW�>��@� <�VWDUW�SDUDPHWHU�

������ 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�VWDUW�FRRUGLQDWH�RI�WKH�OLQH�GUDZQ�E\�WKH�5HQGHU/LQH�'�FRPPDQG���$IWHU�WKH�OLQH�

KDV�EHHQ�GUDZQ�WKH�/LQH6WDUW�UHJLVWHU�LV�XSGDWHG�ZLWK�WKH�OLQH�HQG�SRLQW�SDVVHG�LQ�WKH�

5HQGHU/LQH�'�FRPPDQG���7KLV�DOORZV�SRO\OLQHV�WR�VHW�XS�WKH�VWDUW�YHUWH[�ZLWK�WKH�/LQH6WDUW�

FRPPDQG��EXW�WKHQ�MXVW�XVH�WKH�5HQGHU/LQH�'�FRPPDQG�IRU�DOO�VXEVHTXHQW�YHUWLFHV����·V�

FRPSOHPHQW�LQWHJHU�SL[HO�FRRUGLQDWH�IRUPDW��

 

LineStipple 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG�� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 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��

�«��� 3DWWHUQ>��@� 7KLV�ILHOG�KROGV�WKH�VWLSSOH�SDWWHUQ�WR�XVH�IRU�OLQHV��

��«��� 5HVHUYHG�� �

 
1RWHV�� 'HILQHV�WKH�VWLSSOH�SDWWHUQ�DQG�UHSHDW�IDFWRU�WR�XVH�IRU�DOO�OLQHV�

 

LineStipplePosition 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��(� %LWILHOG�� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� %LWSRVLWLRQ>�@� &XUUHQW�ELW�SRVLWLRQ��

�«��� 5HSHDW&RXQW>�@� 5HSHDW�FRXQWHU��

��«��� 5HVHUYHG�� �

 
1RWHV�� 'HILQHV�WKH�VWLSSOH�SDWWHUQ�DQG�UHSHDW�IDFWRU�WR�XVH�IRU�DOO�OLQHV�
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MaxHitRegion 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� 1R�� �� <HV���

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 0D[;>��@� XQVLJQHG�PD[LPXP�;�

��«��� 0D[<>��@� XQVLJQHG�PD[LPXP�<�

��«��� 5HVHUYHG�� �

 
1RWHV�� :ULWHV�WKH�FXUUHQW�YDOXH�RI�WKH�PD[5HJLRQ�UHJLVWHU�WR�WKH�RXWSXW�),)2�XQGHU�FRQWURO�RI�WKH�

+RVW2XW0RGH�VHWWLQJV���7KH�GDWD�ILHOG��RQ�LQSXW��LV�QRW�XVHG��

 

MaxRegion 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�(�� %LWILHOG� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 0D[;>��@� XQVLJQHG�PD[LPXP�;�

��«��� 0D[<>��@� XQVLJQHG�PD[LPXP�<�

��«��� 5HVHUYHG�� �

 
1RWHV�� ,QLWLDOL]HV�WKH�YDOXH�RI�WKH�0D[+LW5HJLRQ�UHJLVWHU�SULRU�WR�H[WHQW�DFFXPXODWLRQ�GXULQJ�

UHQGHULQJ��

�

MinHitRegion 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG�� 1R�� �� <HV���

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 0LQ;>��@� XQVLJQHG�PLQLPXP�;�

��«��� 0LQ<>��@� XQVLJQHG�PLQLPXP�<�

��«��� 5HVHUYHG�� �

 
1RWHV�� :ULWHV�WKH�FXUUHQW�YDOXH�RI�WKH�0LQ5HJLRQ�UHJLVWHU�WR�WKH�RXWSXW�),)2�XQGHU�FRQWURO�RI�WKH�

+RVW2XW0RGH�VHWWLQJV���7KH�GDWD�ILHOG��RQ�LQSXW��LV�QRW�XVHG���
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MinRegion 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�(�� %LWILHOG�� <HV�� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 0LQ;>��@� XQVLJQHG�PLQLPXP�;�

��«��� 0LQ<>��@� XQVLJQHG�PLQLPXP�<�

��«��� 5HVHUYHG�� �

 
1RWHV�� ,QLWLDOL]HV�WKH�YDOXH�RI�WKH�0LQ+LW5HJLRQ�UHJLVWHU�SULRU�WR�H[WHQW�DFFXPXODWLRQ�GXULQJ�

UHQGHULQJ��

Nop 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[�&&� 7DJ�� 1R�� �� 1R����

�

%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 5HVHUYHG�� �

 
1RWHV�� &DQ�EH�XVHG�H�J��WR�UHSODFH�SDUWV�RI�D�'0$�EXIIHU�ZKLFK�DUH�QR�ORQJHU�QHHGHG�EHFDXVH�RI�D�

ODWHU�VWDWH�FKDQJH��

 

OverlapMode [P9]  

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[��)� ELWILHOG�� <HV��� �� 1R���

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� 2SHUDWLRQ�� �� �KDUG�),)2� �� �6RIW�),)2�

�«�� 7KUHVKROG>�@�� 6SDFH�DYDLODEOH�LQ�LQWHUQDO�),)2�EHIRUH�VRIW�),)2�LV�IOXVKHG���

7\SLFDOO\�VHW ��

�«�� 5HVHUYHG6SDFH� �

 
1RWHV�� � +DUG),)2�PRGH��DUULYLQJ�GDWD�LV�ZULWWHQ�WR�WKH�0),)2�LI�WKHUH�LV�URRP��LI�QRW�WKH�LQSXW�

VWUHDP�LV�EORFNHG��

� 6RIW),)2�PRGH��DUULYLQJ�GDWD�LV�ZULWWHQ�LQWR�WKH�0),)2�LI�WKHUH�LV�URRP�DQG�LI�WKH�

PHPRU\�EDFNHG�),)2�LV�HPSW\���,I�QRW��WKH�GDWD�LV�DSSHQGHG�WR�WKH�PHPRU\�),)2����,I�

WKH�0),)2�KDV�VSDFH�WKHQ�D�FRPPDQG�LV�ZULWWHQ�WR�LW�WR�IOXVK�WKH�PHPRU\�EDFNHG�),)2��

3��RQO\��

OverlapBufferInfo [P9]  

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[��)� ELWILHOG�� <HV��� �� 1R���

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� %DVHDGUHVV��� �

��«��� 5HVHUYHG�� �

��«��� 6L]H� ,Q�XQLWV�RI���PHPRU\�ZRUGV�
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1RWHV�� 7KH�EDVHDGGUHVV�ILHOG�LV����ELWV��QRW����DV�IRU�%LQ0RGH����6L]H! ��

3��RQO\��

 
 

ParameterSetUpMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��$� %LWILHOG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 8VH3URYRNLQJ>�@� 7KHVH�ELWV�VSHFLI\�ZKLFK�FRORU�SDUDPHWHUV�VKRXOG�EH�WUHDWHG�DV�

EHLQJ�IODW�VKDGHG�ZKHQ�D�SULPLWLYH�LV�IODW�VKDGHG���

�� 6DPSOH3RLQW� 'HWHUPLQHV�ZKHUH�WKH�VDPSOH�SRLQW�LQ�D�SL[HO�LV�FRQVLGHUHG�WR�

EH���7KH�WZR�RSWLRQV�DUH��

� �� �&HQWHU�RI�WKH�SL[HO��DW�����������

� �� �2ULJLQ�RI�WKH�SL[HO��DW�����������

2SHQ*/�H[SHFWV�WKH�VDPSOH�WR�EH�DW�WKH�SL[HO�FHQWHU�ZKLOH�

'�'�H[SHFWV�LW�WR�EH�DW�WKH�RULJLQ��

�� 7ZR6LGHG(QDEOH� :KHQ�VHW��GLYLGHV�WKH���VHWV�RI�FRORUV�LQ�WZR���

• )URQW�IDFLQJ�FRORUV�DUH�WDNHQ�IURP�$��&��(��*���

• %DFN�IDFLQJ�FRORUV�DUH�WDNHQ�IURP�%��'��)��+����

7KH�6KDGLQJ�8QLW�LV�DXWRPDWLFDOO\�ORDGHG�ZLWK�WKH�FRUUHFW�VHW�

�GSHQGLQJ�RQ�WKH�RULHQWDWLRQ�RI�WKH�SULPLWLYH��LQ�FRORU�SODQHV�

�«����

��� 8QLW7H[WXUH� :KHQ�VHW��IRUFHV�WKH�WH[WXUH�FRRUGLQDWHV�WR�YDU\�IURP��������������

WR��������������DFURVV�WKH�SULPLWLYH���7KLV�LV�LQWHQGHG�WR�VXSSRUW�

6SULWH�3RLQWV�ZKHUH��XQOLNH�QRUPDO�SRLQWV��WKH�WH[WXUH�

FRRUGLQDWHV�YDU\�IURP���DW�WKH�RULJLQ�WR���LQ�WKH�RSSRVLWH�

FRUQHU���7KH�T�YDOXH�LV�IRUFHG�WR�EH�RQH�VR�QR�SHUVSHFWLYH�LV�

DSSOLHG�DFURVV�WKH�VSULWH�SRLQW��

��«��� 5HVHUYHG�� �

 
1RWHV�� �

PickResult 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[���� WDJ� 1R�� �� <HV���

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� � 2XWSXW� ���IRU�IDOVH�RU���IRU�WUXH��

 
1RWHV�� 7KLV�FRPPDQG�FDXVHV�WKH�FXUUHQW�YDOXH�RI�WKH�SLFN�UHVXOW�IODJ�WR�EH�ZULWWHQ�WR�WKH�RXWSXW�),)2�

XQGHU�FRQWURO�RI�WKH�+RVW2XW0RGH�VHWWLQJV���7KH�GDWD�ILHOG��RQ�LQSXW��LV�QRW�XVHG��

 



P9/P10 Reference Guide Volume III  Graphics and T&L Registers  

�'labs Proprietary and Confidential � 6-31

PixelData 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��(� 'DWD� 1R� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 'DWD� 3DFNHG�SL[HO�GDWD�

 
1RWHV�� 7KLV�UHJLVWHU�RQO\�KDV�DQ�HIIHFW�ZKHQ�WKH�'UDZ5HFWDQJOH�'�FRPPDQG�LV�LQYRNHG�ZLWK�WKH�

2SHUDWLRQ�ILHOG�VHW�WR�6\QF2Q+RVW'DWD�� �����,I�UHFHLYHG�DW�DQ\�RWKHU�WLPH�LW�LV�VLOHQWO\�GLVFDUGHG���

:KHQ�WKH�SL[HO�GDWD�LV�QRW����ELWV�ZLGH�WKH�GDWD�LV�XQSDFNHG�IURP�WKH�OHDVW�VLJQLILFDQW�HQG�DQG�

DQ\�UHVLGXH�DW�WKH�HQG�RI�D�VFDQOLQH�LV�GLVFDUGHG��

 

PixelGlobal[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[��)� 'DWD�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 'DWD� )RXU���ELW�E\WHV�RI�SURJUDP�GDWD�

 
1RWHV�� 7KH�UHJLVWHUV�DUH�XSGDWHG����ELWV�DW�D�WLPH�EXW�DUH�UHDG�E\�D�SURJUDP�RQH�E\WH�DW�D�WLPH���%\WH���

�IURP�WKH�SURJUDP��LV�WKH�OHDVW�VLJQLILFDQW�E\WH�RI�3L[HO*OREDO����%\WH�����IURP�WKH�SURJUDP��LV�

WKH�PRVW�VLJQLILFDQW�E\WH�RI�3L[HO*OREDO��XSGDWHG�E\�WKH�5HQGHU*O\SK�FRPPDQG��

PixelMask 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�)�� PDVN� 1R� �� 1R�

�

%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 0DVN� �

 
1RWHV�� 8VHU�VXSSOLHG�RU�JHQHUDWHG�E\�WKH�UDVWHULVHU�IURP�WKH�ELWPDVN�GDWD��ZKHQ�VXLWDEO\�HQDEOHG����

7KHVH�FDQ�EH�XVHG�E\�WKH�3L[HO�8QLW�WR�GLIIHUHQWLDWH�EHWZHHQ�IRUHJURXQG�DQG�EDFNJURXQG�FRORU�

SL[HOV���:KHQ�XVHU�VXSSOLHG�LW�LV�RSWLRQDOO\�E\WH�DQG�QLEEOH�VZDSSHG��PLUURUHG�DQG�LQYHUWHG�

EHIRUH�EHLQJ�VHQW�RQ���1RWH�WKH�VZDSSLQJ�DQG�PLUURULQJ�LV�GRQH�VHSDUDWHO\�RQ�WKH�XSSHU�DQG�

ORZHU����ELWV��

�
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PixelMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��'� %LWPDS� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 7LOH$GGU2QO\>�@� 7KLV�ILHOG�KROGV�WKH�DGGUHVV�RI�WKH�SURJUDP�WR�UXQ�ZKHQ�SURJ,'�

 ������

�«��� 7LOH$GGU)LUVW>�@� 7KLV�ILHOG�KROGV�WKH�DGGUHVV�RI�WKH�SURJUDP�WR�UXQ�ZKHQ�SURJ,'�

 ������

��«��� 7LOH$GGU0LGGOH>�@� +ROGV�WKH�DGGUHVV�RI�WKH�SURJUDP�WR�UXQ�ZKHQ�SURJ,'� ������

��«��� 7LOH$GGU/DVW>�@� +ROGV�WKH�DGGUHVV�RI�WKH�SURJUDP�WR�UXQ�ZKHQ�SURJ,'� ������

��«��� 5HVHUYHG�� �

 
1RWHV�� �

�

PixelProgramAddr 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� 7DJ�� <HV� �� <HV�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� $GGUHVV>�@� �

�«��� 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�DGGUHVV�ZKHUH�VXEVHTXHQW�3L[HO3URJUDP'DWD�FRPPDQGV�ZLOO�EH�ORDGHG���7KH�

DGGUHVV�LV�DXWR�LQFUHPHQWHG�DIWHU�HYHU\�ORDG���

 

PixelProgramData 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� 8VHU�GDWD� <HV� �� \HV�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 'DWD�� +ROG�WDJ�LQGLFDWLQJ�QXPEHU�RI�LQVWUXFWLRQV�

 
1RWHV�� +ROGV�WKH�SURJUDP�GDWD�WR�ZULWH�LQWR�WKH�SURJUDP�PHPRU\��:&6����$IWHU�UHFHLYLQJ�WKLV�PHVVDJH�

DQG�GRLQJ�WKH�ZULWH�WKH�SURJUDP�DGGUHVV�LV�LQFUHPHQWHG��
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PointSize 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��$� )ORDW� <HV�� �� \HV�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 3RLQW6L]H� SRLQW�VL]H�DV�IORDW�

 
1RWHV�� +ROGV�WKH�SRLQW�VL]H�DV�D�IORDWLQJ�SRLQW�QXPEHU���7KH�SRLQW�VL]H�LV�DXWRPDWLFDOO\�FODPSHG�DQG�

URXQGHG�EHIRUH�XVH�VR�WKH�UDQJH�LV���

����� �DOLDVHG�SRLQW�VL]H�������LQ�VWHSV�RI�����

������ �DQWLDOLDVHG�SRLQW�VL]H�������LQ�VWHSV�RI�������

 

PolygonOffsetBias 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� )ORDW� <HV� �� <HV�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� %LDV� �

 
1RWHV�� 3RO\JRQ�RIIVHW�ELDV�DV�D�IORDWLQJ�SRLQW�QXPEHU�

�

PolygonOffsetFactor 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� )ORDW� <HV� �� <HV�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 2IIVHW� �

 
1RWHV�� 3RO\JRQ�RIIVHW�IDFWRU�DV�D�IORDWLQJ�SRLQW�QXPEHU����

�

PrimSetupMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG� <HV� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� $$3RLQW(QDEOH� 7KLV�ELW��ZKHQ�VHW��FDXVHV�SRLQWV�WR�EH�UHQGHUHG�DV�DQWLDOLDVHG�

SRLQWV��RWKHUZLVH�WKH\�DUH�GUDZQ�DV�DOLDVHG�SRLQWV��

�� $$/LQH(QDEOH� 7KLV�ELW��ZKHQ�VHW��FDXVHV�OLQHV�WR�EH�UHQGHUHG�DV�DQWLDOLDVHG�

OLQHV��RWKHUZLVH�WKH\�DUH�GUDZQ�DV�DOLDVHG�OLQHV���7KLV�ELW�LV�

LJQRUHG�E\�WKH�5HQGHU/LQH�'�FRPPDQG��

�� 'LDPRQG([LW� 7KLV�ELW��ZKHQ�VHW��FDXVHV�DOLDVHG�OLQH�HQG�SRLQWV�WR�EH�PRGLILHG�

EDVHG�RQ�WKH�2SHQ*/�GLDPRQG�H[LW�UXOH��
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�� /LQH6WLSSOH(QDEOH� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�OLQH�VWLSSOH�SURFHVVLQJ�RQ�ERWK�

DOLDVHG�DQG�DQWLDOLDVHG�OLQHV���7KH�VWLSSOH�SDWWHUQ�DQG�UHSHDW�DUH�

KHOG�LQ�WKH�/LQH6WLSSOH�UHJLVWHU��

7KLV�ELW�LV�LJQRUHG�E\�WKH�5HQGHU/LQH�'�FRPPDQG��

�� &RQVWDQW/LQH3DUDPHWHUV� 7KLV�ELW��ZKHQ�VHW��DYRLGV�DQ\�SDUDPHWHU�JUDGLHQW�FDOFXODWLRQV�

IURP�EHLQJ�GRQH�IRU�DOLDVHG�OLQHV���7KLV�LV�D�SHUIRUPDQFH�

RSWLPLVDWLRQ���

�� $$7ULDQJOH(QDEOH� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WULDQJOHV�WR�EH�UHQGHUHG�DV�DQWLDOLDVHG�

WULDQJOHV��

�«�� /LQH:LGWK>�@� 7KLV�ILHOG�KROGV�WKH�ZLGWK�RI�DQ�DOLDVHG�OLQH���/HJDO�YDOXHV�DUH�

�«����

��«��� $$/LQH:LGWK>�@� 7KLV�ILHOG�KROGV�WKH�ZLGWK�RI�DQ�DQWLDOLDVHG�OLQH���7KH�ZLGWK�LV�LQ�

XQVLJQHG�����IL[HG�SRLQW�IRUPDW��

��� 1R3ODQH(TXDWLRQV1HHGHG� 7KLV�ELW��ZKHQ�VHW��GLVDEOHV�WKH�SODQH�HTXDWLRQ�FDOFXODWLRQV�DQG�

SUHYHQWV�WKH�UHVXOWV�IURP�EHLQJ�VHQW�WR�GRZQVWUHDP�XQLWV���7KLV�

LV�D�SHUIRUPDQFH�RSWLPL]DWLRQ���

��� 3RLQW*UDGLHQW(QDEOH� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�WKH�JUDGLHQW�DFURVV�D�SRLQW�WR�EH�

FDOFXODWHG�VR�WKDW�D�WH[WXUH�PDS��IRU�H[DPSOH��FDQ�EH�XVHG�WR�

PRGLI\�IUDJPHQWV�ZLWKLQ�WKH�SRLQW���7KH�JUDGLHQW�LV�VHW�XS�VR�

WKDW��������LV�LQ�WKH�WRS�OHIW�DQG��������LV�LQ�WKH�ERWWRP�ULJKW��

��� %LDV<� 7KLV�ELW��ZKHQ�VHW��IRUFHV�\�FRRUGLQDWH�YDOXH�WR�EH�LQFUHPHQWHG�

E\�RQH�EHIRUH�LW�LV�XVHG�GXULQJ�WKH�SULPLWLYH�VHW�XS���7KLV�DOORZV�

2SHQ*/�FRPSDWLEOH�FRRUGLQDWHV�DQG�DULVHV�EHFDXVH�WKH�

2SHQ*/�FRRUGLQDWH�V\VWHP�KDV�LWV�RULJLQ�DW�WKH�ERWWRP�OHIW�DQG�

QRW�DW�WKH�WRS�OHIW�OLNH�3���GRHV��

��� '�'SRLQW5XOHV� :KHQ�VHW��IRUFHV�DOLDVHG�SRLQWV�WR�FRQIRUP�WR�'�'�SRLQW�UXOHV�

DERXW�RGG�DQG�HYHQ�SRLQW�VL]H�KDQGOLQJ�DQG�ZKHUH�WKH\�DUH�

UDVWHUL]HG��

)DVW$$/LQHV�>3�@�

�

>3�@�7KLV�ELW��ZKHQ�VHW��DOORZV�OLQH�FRYHUDJH�WR�EH�FDOFXODWHG�DV�

SDUW�RI�D�VKDGHU�SURJUDP��7KLV�RQO\�ZRUNV�IRU�OLQHV�ZKLFK�DUH���

SL[HO�ZLGH��HIIHFWLYHO\�D�UHDO�OLQH�ZLGWK�RI�����,W�DOVR�HQVXUHV�WKH�

FRORXU�YDOXH��LQ�FRPSRQHQW�]HUR��LV�VHW�XS�ZLWK�WKH�FRUUHFW�

GHIDXOW�YDOXHV��

���

5HVHUYHG�>3��@�� >3��@�5HVHUYHG�ILHOG�

��«��� 5HVHUYHG�� �

 
1RWHV�� 'HILQHV�WKH�EDVLF�PRGH�RI�RSHUDWLRQ�IRU�3ULPLWLYH�6HWXS��

 



P9/P10 Reference Guide Volume III  Graphics and T&L Registers  

�'labs Proprietary and Confidential � 6-35

RasterMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� 6DPSOH5XOH� 'HWHUPLQHV�ZKHUH�WKH�VDPSOH�SRLQW�LQ�D�SL[HO�LV�FRQVLGHUHG�WR�

EH���7KH�WZR�RSWLRQV�DUH��

� �� �&HQWUH�RI�WKH�SL[HO��DW�����������

� �� �2ULJLQ�RI�WKH�SL[HO��DW�����������

2SHQ*/�H[SHFWV�WKH�VDPSOH�WR�EH�DW�WKH�SL[HO�FHQWHU�ZKLOH�

'�'�H[SHFWV�LW�WR�EH�DW�WKH�RULJLQ��

�«�� $$7ULDQJOH6DPSOH�3RLQWV>�@� +ROGV�WKH�QXPEHU�RI�HQWULHV�LQ�WKH�$$6DPSOHV�WDEOH�WR�XVH�

ZKHQ�DQWLDOLDVLQJ�WULDQJOHV�DQG�SRLQWV���$�YDOXH�RI�]HUR�PHDQV�

XVH�RQH�HQWU\��HWF��

0RUH�HQWULHV�LPSURYH�DQWLDOLDVLQJ�TXDOLW\�DW�WKH�H[SHQVH�RI�

SHUIRUPDQFH��

�� ,QFOXGH/LQH(QG3RLQW� :KHQ�VHW��LQFOXGHV�WKH�OLQH
V�HQG�SRLQW���7KLV�LV�QRUPDOO\�UHVHW�

� ���IRU�2SHQ*/��

�� $$7\SH� &RQWUROV�KRZ�DQWLDOLDVLQJ�FRYHUDJH�LV�DFFXPXODWHG���7KLV�FDQ�EH�

GRQH�DV�D�PDVN��VHWWLQJ�WKH�QXPEHU�RI�VDPSOH�SRLQWV�WR�EH�

JUHDWHU�WKDQ���GLVFDUGV�HDUOLHU�VDPSOH�UHVXOWV���RU�DV�D�FRXQW���

7KH�FRYHUDJH�PDVN�DOORZV�PXOWLVDPSOH�OLNH��DOJRULWKPV�WR�EH�

LPSOHPHQWHG��ZKLOH�D�FRYHUDJH�FRXQW�LV�PRUH�W\SLFDO�IRU�

2SHQ*/�VW\OH�HGJH�DQWLDOLDVLQJ���7KH�RSWLRQV�DUH�

� �� �0DVN� �� �&RXQW�

�� 8VHU6FLVVRU(QDEOH� &OLSV�WKH�UDVWHULVHG�UHJLRQ��WKH�LQWHUVHFWLRQ�RI�WKH�SULPLWLYH�

DJDLQVW�WKH�YLVLEOH�UHFWDQJOH��DJDLQVW�WKH�XVHU�VXSSOLHG�VFLVVRU�

UHJLRQ���7KLV�LV�GRQH�DV�WKH�ILQDO�VWDJH�VR�DQ\�KRVW�GDWD�RU�

ELWPDVN�IRU�SL[HOV�RXWVLGH�RI�WKH�XVHU�VFLVVRU�UHJLRQ�LV�

FRQVXPHG�DV�H[SHFWHG���

�� $UHD6WLSSOH(QDEOH� (QDEOHV�WHVWLQJ�RI�WKH�UDVWHULVHU�RXWSXW�DJDLQVW�WKH�DUHD�VWLSSOH�

SDWWHUQ���)UDJPHQWV�ZLWK�D�FRUUHVSRQGLQJ�DUHD�VWLSSOH�ELW�RI�]HUR�

DUH�GLVFDUGHG��

�� $UHD6WLSSOH�[�� 5HGXFHV�WKH�DUHD�VWLSSOH�WDEOH�IURP���[���LQ�VL]H�WR��[��LQ�VL]H���

7KLV�DYRLGV�WKH�VRIWZDUH�KDYLQJ�WR�UHSOLFDWH�DQ��[��VWLSSOH�

SDWWHUQ�XS�WR���[���LQ�VL]H��

��«��� %\WH6ZDS� &RQWUROV�WKH�E\WH�VZDSSLQJ�RI�WKH�LPDJH�GDWD���ELWPDVN�GDWD�RU�

DUHD�VWLSSOH�SDWWHUQV���,I�WKH�LQSXW�GDWD�KDV�LWV�E\WHV�ODEHOOHG�

$%&'�WKHQ�WKH�RSWLRQV�DUH��

� �� �$%&'��L�H��QR�VZDS���� �%$'&�

� �� �&'$%� � �� �'&%$�

��� 0LUURU� &RQWUROV�PLUURULQJ�RI�WKH�LPDJH�GDWD��ELWPDVN��GDWD�RU�DUHD�

VWLSSOH�SDWWHUQV���:KHQ�VHW��ELWV���DQG����DUH�VZDSSHG��ELWV���

DQG����DUH�VZDSSHG��HWF��

��«��� 3L[HO6L]H� +ROGV�WKH�SL[HO�VL]H�IRU�LPDJH�GDWD�EHLQJ�GRZQORDGHG�WKURXJK�

WKH�UDVWHULVHU���7KH�RSWLRQV�DUH��

� �� ���ELWV� �� ���ELWV�

� �� ����ELWV� �� ����ELWV�

� �� ����ELWV� �

��� 17/LQHV� :KHQ�VHW��UDVWHUL]HV�17�FRPSOLDQW�OLQHV��

��� 0XOWL5DVWHU(QDEOH� 7KLV�ELW��ZKHQ�VHW��IRUFHV�WKH�UDVWHULVHU�WR�VNLS�RYHU�VXSHU�WLOHV�LW�

GRHVQ
W�RZQ�DQG�WR�UHMHFW�VPDOO�SULPLWLYHV�ZKLFK�IDOO�HQWLUHO\�LQ�

VXSHU�WLOHV�DOVR�QRW�RZQHG���6XSHU�WLOH�RZQHUVKLS�LV�HVWDEOLVKHG�

YLD�DQ�H[WHUQDO�VLJQDO���
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��«��� $$/LQH6DPSOH3RLQWV>�@� 7KLV�ILHOG�KROGV�WKH�QXPEHU�RI�HQWULHV�LQ�WKH�$$6DPSOHV�WDEOH�

WR�XVH�ZKHQ�DQWLDOLDVLQJ�OLQHV���$�YDOXH�RI�]HUR�PHDQV�XVH�RQH�

HQWU\��HWF��

0RUH�HQWULHV�LPSURYH�DQWLDOLDVLQJ�TXDOLW\�DW�WKH�H[SHQVH�RI�

SHUIRUPDQFH��

��� 'XDO$$/LQH6DPSOH�3DWWHUQV� 6HWWLQJ�WKLV�ELW�VHOHFWV�DQ�$$�VDPSOH�SDWWHUQ�IURP�WKH�ORZHU��RU�

XSSHU�KDOI�RI�WKH�VDPSOH�SRLQW�WDEOH�GHSHQGLQJ�RQ�WKH�

RULHQWDWLRQ�RI�WKH�OLQH��;�PDMRU�RU�<�PDMRU���

• ,I�WKH�OLQH�LV�[�PDMRU�WKHQ�WKH�$$�VDPSOH�SRLQWV�ZLOO�EH�

WDNHQ�IURP�WKH�ORZHU�KDOI�RI�WKH�$$�OLQH�VDPSOH�SRLQW�

WDEOH��RWKHUZLVH�IRU�\�PDMRU�OLQHV�WKH\�DUH�WDNHQ�IURP�WKH�

XSSHU�KDOI�RI�WKH�WDEOH���7KH�PD[LPXP�QXPEHU�RI�VDPSOHV�

LQ�HDFK�VHW�LV���ZKHQ�LQ�WKLV�PRGH��

• 7KH�UHDVRQ�IRU�WKH�GXDO�PRGH�LV�WKDW�\RX�FDQ�WDLORU�HDFK�RI�

WKH�WZR�VDPSOH�SDWWHUQV�WR�VXLW�WKH�OLQH�W\SH��DQG�KHQFH�JHW�

EHWWHU�TXDOLW\�LPDJHV�ZLWK�IHZHU�VDPSOHV��7KLV�LV�WR�EHQHILW�

SHUIRUPDQFH��

• 7KH�VDPSOH�FRRUGLQDWHV�DUH�VHW�XS�WR�JR�KRUL]RQWDOO\�

WKURXJK�WKH�SL[HO�IRU�[�PDMRU�OLQHV�DQG�YHUWLFDOO\�WKURXJK�

WKH�SL[HO�IRU�\�PDMRU�OLQHV��

��� ,QYHUW� ,QYHUWV�DQ\�LPDJH�GDWD��ELWPDVN�GDWD�RU�DUHD�VWLSSOH�SDWWHUQV�

EHIRUH�XVLQJ�WKHP�RU�SDVVLQJ�WKHP�RQ�

��� *HQHUDWH3L[HO0DVN� 7KLV�ELW�SDVVHV�WKH�ELWPDVN�GDWD��DIWHU�VXLWDEOH�DOLJQPHQW��WR�WKH�

3L[HO�8QLW�DV�D�3L[HO0DVN����

:KHQ�UHVHW�� ���LW�LV�$1'HG�ZLWK�WKH�WLOH�PDVN�WR�GHOHWH�

IUDJPHQWV�IURP�WKH�WLOH��

��� $UHD6WLSSOH5XOH� $SSOLHV�2SHQ*/�UXOHV�WR�WKH�DUHD�VWLSSOH��LI�HQDEOHG����,Q�

2SHQ*/�WKH�DUHD�VWLSSOH�LV�QRW�DSSOLHG�WR�SRLQWV�DQG�OLQHV��

��� 1LEEOH6ZDS� 6ZDSV�WKH�WZR�QLEEOHV�ZLWKLQ�HDFK�E\WH�EHIRUH�WKH�LPDJH���

ELWPDVN�GDWD�RU�DUHD�VWLSSOH�SDWWHUQV��

��� /LPLW/LQH� /LPLWV�WKH�H[WHQW�RI�D�OLQH�E\�XVLQJ�WKH�OLPLWV�GHILQHG�LQ�WKH�

/LQH/LPLWV�UHJLVWHU���7KLV�VKRXOG�RQO\�EH�XVHG�ZKHQ�YHU\�ILQH�

FRQWURO�LV�QHHGHG�RYHU�H[DFWO\�ZKLFK�SL[HOV�DUH�JHQHUDWHG��DV�IRU�

VRPH�17�OLQHV���

��«��� 5HVHUYHG�� �

 
1RWHV�� 7KH�5DVWHUL]HU�FDOFXODWHV�WKH�IUDJPHQW�YLVLELOLW\�RI�WKH�VHW�RI�WLOHV�ZKLFK�RYHUODSV�WKH�SULPLWLYH���

7KH�FRRUGLQDWH�V\VWHP�WKH�UDVWHUL]HU�ZRUNV�LQ�LV���.�SL[HOV�ZLWK���[���VXE�SL[HOV�SHU�SL[HO���

7KH�RULJLQ�LV�DOZD\V�WRS�OHIW�DQG�WKH�UDVWHUL]HU�FRRUGLQDWHV�DUH�DOZD\V�VFUHHQ�UHODWLYH���$OO�

SULPLWLYHV�H[FHSW�5HFWDQJOH�'�GHILQH�WKHLU�YHUWLFHV�LQ�VXE�SL[HO�XQLWV���7KH�VDPSOH�SRLQW�FDQ�EH�

LQ�WKH�FHQWHU�RI�WKH�SL[HO�DV�2SHQ*/�H[SHFWV�RU�DW�WKH�RULJLQ�RI�WKH�SL[HO�IRU�'�'�����

• 7KH�W\SHV�RI�SULPLWLYHV�KDQGOHG�GLUHFWO\�DUH��

o $QWLDOLDVHG�3RLQW��

o /LQH�

o 7ULDQJOH� �

o 5HFWDQJOH�

o 5HFWDQJOH�'�
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RasterPosRectangle 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� IL[HG� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� :LGWK>��@�� �

��«��� 5HVHUYHG�� �

��«��� +HLJKW>��@�� �

��«��� 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�ZLGWK�DQG�KHLJKW�RI�WKH�UHFWDQJOH�WR�GUDZ�ZKHQ�LQLWLDWHG�E\�WKH�5HQGHU5HFWDQJOH�

FRPPDQG����

 

RectanglePosition 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� IL[HG� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� ;>��@� �
V�FRPSOHPHQW�LQWHJHU�FRRUGLQDWH�

������ 5HVHUYHG�� �

��«��� <>��@� �
V�FRPSOHPHQW�LQWHJHU�FRRUGLQDWH�

������ 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�RULJLQ�RI�WKH�UHFWDQJOH�GUDZQ�ZLWK�WKH�'UDZ5HFWDQJOH�'�FRPPDQG���7KH�FRRUGLQDWHV�

KDYH�WKH�ZLQGRZ�RULJLQ�DGGHG�WR�WKHP���

 

RenderGlyph 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� 1R� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� :LGWK>�@� 6SHFLILHV�WKH�ZLGWK�RI�WKH�UHFWDQJOH�LQ�SL[HOV���,WV�UDQJH�LV�

�«�����

�«��� +HLJWK>�@� 6SHFLILHV�WKH�KHLJKW�RI�WKH�UHFWDQJOH�LQ�SL[HOV���,WV�UDQJH�LV�

�«�����

��«��� $GYDQFH;>�@� 6SHFLILHV�KRZ�PXFK�WKH�JO\SK
V�SRVLWLRQ�VKRXOG�FKDQJH�LQ�;�

EHIRUH�WKH�JO\SK�LV�UHQGHUHG���7KH�RIIVHW�LV�PHDVXUHG�LQ�SL[HOV�LV�

KHOG�DV�D���ELW��
V�FRPSOHPHQW�QXPEHU��

��«��� $GYDQFH<>�@� 6SHFLILHV�KRZ�PXFK�WKH�JO\SK
V�SRVLWLRQ�VKRXOG�FKDQJH�LQ�<�

EHIRUH�WKH�JO\SK�LV�UHQGHUHG���7KH�RIIVHW�LV�PHDVXUHG�LQ�SL[HOV�LV�

KHOG�DV�D���ELW��
V�FRPSOHPHQW�QXPEHU��

� � �

 
1RWHV�� �
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RenderLine2D 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� IL[HG� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� ;� �
V�FRPSOHPHQW�LQWHJHU�HQG�FRRUGLQDWH�

������ 5HVHUYHG�� �

��«��� <� �
V�FRPSOHPHQW�LQWHJHU�HQG�FRRUGLQDWH�

������ 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�HQG�FRRUGLQDWH�RI�WKH�OLQH�DQG�FDXVHV�WKH�OLQH�WR�EH�GUDZQ�RQFH�WKH�VWDUW�FRRUGLQDWH�

KDV�EHHQ�ORDGHG�E\�WKH�/LQH6WDUW�FRPPDQG���$IWHU�WKH�OLQH�KDV�EHHQ�GUDZQ�WKH�/LQH6WDUW�

UHJLVWHU�LV�XSGDWHG�ZLWK�WKH�HQG�FRRUGLQDWH�IURP�WKLV�FRPPDQG���

 

RenderText 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�'�� ,QW�� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� *O\SK$GGU� �

��«��� 5HQGHU*O\SK� �

 
1RWHV�� �

�

RLCount 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��'� ,QW�� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� &RXQW�� �

 
1RWHV�� 7KLV�UHJLVWHU�KROGV�WKH�QXPEHU�RI�WLPHV�WKH����ELW�UXQ�OHQJWK�GDWD�VKRXOG�EH�UHSOLFDWHG�

 
 

RLData 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ,QW�� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 'DWD�� �

 
1RWHV�� +ROGV�WKH�UXQ�OHQJWK�GDWD�WR�UHSOLFDWH�
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RouterMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� 2UGHU� �� �7H[WXUH'HSWK�

�� �'HSWK7H[WXUH�

�«��� 5HVHUYHG�� �

 
1RWHV�� �

 

RunPixelProg 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[�()� %LWILHOG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 5XQ$GGUHVV>�@�� �

�«��� 5XQ'DWD>�@�� �

��«��� 3DVV1XPEHU>�@�� �

��«��� 5HVHUYHG�� �

��� (QDEOH'DWD� �

��� (QDEOH5XQ� �

 
1RWHV�� • 6WDUWV�D�SURJUDP�UXQQLQJ�DW�WKH�DGGUHVV�JLYHQ�E\�WKH�OHDVW�VLJQLILFDQW���ELWV�RI�WKH�GDWD�ILHOG�

SURYLGLQJ�ELW����LV�VHW���

• ,I�ELW����LV�QRW�VHW�WKHQ�WKLV�FRPPDQG�GRHV�QRWKLQJ���

• ,I�ELW����LV�VHW�WKHQ�WKH�YDOXH�LQ�ELWV��«���LV�FRSLHG�LQWR�WKH�ODVW�JOREDO�UHJLVWHU�VR�LW�FDQ�EH�

XVHG�ZLWKLQ�D�SURJUDP�

�

RunShadeProg 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[�((� %LWILHOG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 5XQ$GGUHVV>�@� �

�«��� 5XQ'DWD>�@�� �

��«��� 5HVHUYHG�� �

��� (QDEOH'DWD� �� �6HW�

��� (QDEOH5XQ� �� �6HW�

 
1RWHV�� • 6WDUWV�D�SURJUDP�UXQQLQJ�DW�WKH�DGGUHVV�JLYHQ�E\�WKH�OHDVW�VLJQLILFDQW���ELWV�RI�WKH�GDWD�ILHOG�

SURYLGLQJ�ELW����LV�VHW���

• ,I�ELW����LV�QRW�VHW�WKHQ�WKLV�FRPPDQG�GRHV�QRWKLQJ���

• ,I�ELW����LV�VHW�WKHQ�WKH�YDOXH�LQ�ELWV��«���LV�FRSLHG�LQWR�WKH�ODVW�JOREDO�UHJLVWHU�VR�LW�FDQ�EH�

XVHG�ZLWKLQ�D�SURJUDP�
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RunTextureProg 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[2('� %LWILHOG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 5XQ$GGUHVV>�@� �

�«��� 5HVHUYHG�� �

��� (QDEOH5XQ� �� �6HW�

 
1RWHV�� • 6WDUWV�D�SURJUDP�UXQQLQJ�DW�WKH�DGGUHVV�JLYHQ�E\�WKH�OHDVW�VLJQLILFDQW���ELWV�RI�WKH�GDWD�ILHOG�

SURYLGLQJ�ELW����LV�VHW���

• ,I�ELW����LV�QRW�VHW�WKHQ�WKLV�PHVVDJH�GRHV�QRWKLQJ���

 

SetPickResult 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[�(�� 7DJ�� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� )ODJ� �

�«��� 5HVHUYHG�� �

 
1RWHV�� 8SGDWHV�WKH�SLFNLQJ�UHVXOW�IODJ�ZLWK�WKH�OHDVW�VLJQLILFDQW�ELW�RI�WKH�GDWD�ILHOG��

ShadeGlobal[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���«�[���� � <HV�� �� \HV�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 'DWD� )RXU���ELW�E\WHV�RI�SURJUDP�GDWD�

 
1RWHV�� 7KHVH�FRPPDQGV�XSGDWH�WKH�JOREDO�UHJLVWHUV���7KH�UHJLVWHUV�DUH�XSGDWHG����ELWV�DW�D�WLPH�EXW�DUH�

UHDG�E\�D�SURJUDP�RQH�E\WH�DW�D�WLPH���%\WH����IURP�WKH�SURJUDP��LV�WKH�OV�E\WH�RI�3L[HO*OREDO����

%\WH�����IURP�WKH�SURJUDP��LV�WKH�PV�E\WH�RI�3L[HO*OREDO�����%\WH���FDQ��EH�RSWLRQDOO\�XSGDWHG�

E\�WKH�5XQ3L[HO3URJ�FRPPDQG��
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ShadeMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[��%� %LWILHOG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� 7LOH(QDEOH�� 7KLV�ELW��ZKHQ�VHW��HQDEOHV�D�7LOH�PHVVDJH�WR�VWDUW�D�SURJUDP�

UXQQLQJ��

�«�� 7LOH$GGU'HIDXOW>�@� 7KLV�ILHOG�KROGV�WKH�DGGUHVV�RI�WKH�SURJUDP�WR�UXQ�ZKHQ�D�

VXEWLOH�LV�UHFHLYHG��DVVXPLQJ�LW�LV�HQDEOHG��ZKHQ�WKH�SURJ�ILHOG�LV�

����7KLV�ILHOG�DOVR�KROGV�WKH�DGGUHVV�RI�WKH�SURJUDP�WR�UXQ�ZKHQ�

WKH�7H[WXUH�&RRUGLQDWH�8QLW�LV�GLVDEOHG���

�«��� 7LOH$GGU)LUVW>�@� 7KLV�ILHOG�KROGV�WKH�DGGUHVV�RI�WKH�SURJUDP�WR�UXQ�ZKHQ�D�

VXEWLOH�LV�UHFHLYHG��DVVXPLQJ�LW�LV�HQDEOHG��ZKHQ�SURJ,'� ���

��«��� 7LOH$GGU0LGGOH>�@� 7KLV�ILHOG�KROGV�WKH�DGGUHVV�RI�WKH�SURJUDP�WR�UXQ�ZKHQ�D�

VXEWLOH�LV�UHFHLYHG��DVVXPLQJ�LW�LV�HQDEOHG��ZKHQ�SURJ,'� ���

��«��� 7LOH$GGU/DVW>�@� 7KLV�ILHOG�KROGV�WKH�DGGUHVV�RI�WKH�SURJUDP�WR�UXQ�ZKHQ�D�

VXEWLOH�LV�UHFHLYHG��DVVXPLQJ�LW�LV�HQDEOHG��ZKHQ�SURJ,'�� ������

��� 3ODQH2ULJLQ$W=HUR� 7KLV�ELW��ZKHQ�VHW��IRUFHV�WKH�SODQH�HTXDWLRQ�RULJLQ�WR�EH�DW�]HUR�

RWKHUZLVH�WKH�SODQH�RULJLQ�LV�WKH�FRRUGLQDWH�RI�WKH�ILUVW�WLOH�VHHQ�

E\�WKLV�XQLW���7KLV�ELW�ZRXOG�QRUPDOO\�EH�VHW�ZKHQ�WKH�3DUDPHWHU�

6HW�8S�8QLW�LV�QRW�EHLQJ�XVHG�WR�VHW�XS�WKH�SODQH�HTXDWLRQV��

VXFK�DV�IRU��'�RSHUDWLRQV��

������ 5HVHUYHG�� �

 
1RWHV�� 6KDGH0RGH�FRQWUROV�WKH�RSHUDWLRQ�RI�WKH�6KDGLQJ�XQLW���7KH�6KDGLQJ�8QLW�LV�UHVSRQVLEOH�IRU�

FDOFXODWLQJ�IUDJPHQW�FRORU���7KH�FRORU�LV�QRUPDOO\�D�IXQFWLRQ�RI�VRPH�LWHUDWHG�SDUDPHWHUV��VRPH�

FRQVWDQWV�DQG�RQH�RU�PRUH�VDPSOHG�DQG�ILOWHUHG�WH[WXUHV����

 

ShadeProgramAddr 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RPPDQG�� �[���� ,QW�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 6KDGH$GGUHVV>�@� �

�«��� 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�DGGUHVV�ZKHUH�VXEVHTXHQW�6KDGH3URJUDP'DWD�UHJLVWHUV�ZLOO�EH�ORDGHG���7KH��DGGUHVV�

LV�DXWR�LQFUHPHQWHG�DIWHU�HYHU\�ORDG��

 

ShadeProgramData 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RPPDQG�� �[���� 8VHU�'DWD�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 3URJUDP'DWD� �
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1RWHV�� +ROGV�WKH�SURJUDP�GDWD�WR�ZULWH�LQWR�WKH�SURJUDP�PHPRU\��:&6����$IWHU�UHFHLYLQJ�WKLV�GDWD�

DQG�GRLQJ�WKH�ZULWH�WKH�SURJUDP�DGGUHVV�LV�LQFUHPHQWHG��

 

StencilData 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 5HIHUHQFH>�@� 7KLV�ILHOG�KROGV�WKH�YDOXH�WKH�VWHQFLO�GDWD�IURP�WKH�ORFDO�EXIIHU�

LV�FRPSDUHG�ZLWK���%HIRUH�WKH�FRPSDULVRQ�WKH�UHIHUHQFH�GDWD�LV�

PDVNHG�E\�WKH�&RPSDUH0DVN��DOVR�KHOG�LQ�WKLV�UHJLVWHU���

�«��� &RPSDUH0DVN>�@� 7KLV�ILHOG�KROGV�WKH�PDVN�ZKLFK�LV�$1'HG�ZLWK�WKH�VWHQFLO�GDWD�

UHDG�IURP�WKH�ORFDO�EXIIHU�DQG�WKH�UHIHUHQFH�VWHQFLO�YDOXH�EHIRUH�

WKH�FRPSDULVRQ�LV�GRQH���$�ELW�VHW�LQ�WKH�PDVN�DOORZV�WKH�

FRUUHVSRQGLQJ�ELWV�LQ�WKH�UHIHUHQFH�DQG�ORFDO�EXIIHU�VWHQFLO�

YDOXHV�WR�WDNH�SDUW�LQ�WKH�FRPSDULVRQ�RSHUDWLRQ��

��«��� :ULWH0DVN>�@� 7KLV�ILHOG�KROGV�WKH�PDVN�XVHG�WR�RQO\�DOORZ�FHUWDLQ�ELWV�LQ�WKH�

ORFDO�EXIIHU�VWHQFLO�ILHOG�WR�EH�XSGDWHG���$�ELW�VHW�LQ�WKH�PDVN�

DOORZV�WKH�FRUUHVSRQGLQJ�VWHQFLO�ELW�LQ�WKH�ORFDO�EXIIHU�WR�EH�

XSGDWHG��

��«��� 5HVHUYHG�� �

 
1RWHV�� �
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StencilMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� (QDEOH� :KHQ�VHW��HQDEOHV�WKH�VWHQFLO�WHVW�DQG�WKH�UHSODFHPHQW�VWHQFLO�

YDOXH�WR�GHSHQG�RQ�WKH�RXWFRPH�RI�WKH�WHVW��DQG�GHSWK�WHVW����

2WKHUZLVH�WKH�WHVW�DOZD\V�SDVVHV�DQG�WKH�VWHQFLO�GDWD�LQ�WKH�ORFDO�

EXIIHU�LV�QRW�FKDQJHG��

�«�� '3SDVV>�@�

�«�� '3IDLO>�@�

�«�� 6IDLO>�@�

7KHVH�ILHOGV�FRQWURO�KRZ�WKH�VWHQFLO�ILHOG�LV�XSGDWHG�ZKHQ�WKH�

GHSWK�DQG�VWHQFLO�WHVWV�SDVV��ZKHQ�WKH�GHSWK�WHVW�IDLOV�DQG�VWHQFLO�

WHVW�SDVVHV��RU�ZKHQ�WKH�VWHQFLO�WHVW�IDLOV���7KH�RSWLRQV�DUH��

� �� �.HHS��L�H��ORFDO�EXIIHU�YDOXH�QRW�FKDQJHG��

� �� �=HUR�

� �� �5HSODFH�ZLWK�6WHQFLO'DWD�5HIHUHQFH�

� �� �,QFUHPHQW��ZLWK�VDWXUDWLRQ��

� �� �'HFUHPHQW��ZLWK�VDWXUDWLRQ��

� �� �,QYHUW�

� �� �,QFUHPHQW��ZLWK�ZUDSSLQJ��

� �� �'HFUHPHQW��ZLWK�ZUDSSLQJ��

��«��� &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�

7KH�FRPSDUH�RSHUDWLRQ�FRPSDUHV�WKH�VWHQFLO�UHIHUHQFH�YDOXH�

DJDLQVW�WKH�VRXUFH�VWHQFLO�YDOXH���,I�WKH�FRPSDUH�IXQFWLRQ�LV�


/HVV
�DQG�WKH�UHVXOW�LV�WUXH�WKHQ�WKH�UHIHUHQFH�YDOXH�LV�OHVV�WKDQ�

WKH�VRXUFH�YDOXH��

��� 3UHVHQW� 7KLV�ELW��ZKHQ�VHW��LQGLFDWHV�WKH�ORFDO�EXIIHU�SL[HO�IRUPDW�

LQFOXGHV�WKH�6WHQFLO�ILHOG���7KH�6WHQFLO�ILHOG�LV�DOZD\V�WKH�E\WH�

IROORZLQJ�WKH�*,'�ILHOG�RU�E\WH���LI�WKHUH�LV�QR�*,'�ILHOG���

��«��� 5HVHUYHG�� �

 
1RWHV�� �
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Sync  

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[���� %LWILHOG�� 1R�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 6\QF,G� ,GHQWLILHU�ZKLFK�GULYHV�WKH�6\QF,G�UHJLVWHU��

��� )OXVK� :KHQ����D�EXV�PDVWHU�IOXVK�LV�QRW�UHTXHVWHG��

:KHQ����D�EXV�PDVWHU�IOXVK�LV�UHTXHVWHG�DQG�FRPSOHWLRQ�

DZDLWHG��

��� ,QWHUUXSW� :KHQ����D�6\QF�LQWHUUXSW�LV�QRW�UHTXHVWHG��

:KHQ����D�6\QF�LQWHUUXSW�LV�UHTXHVWHG��

 
1RWHV�� :DLWV�IRU�DOO�RXWVWDQGLQJ�YHUWLFHV�WR�EH�SURFHVVHG�DQG�FDFKH�HQWULHV�WR�EH�IOXVKHG�EDFN�WR�

PHPRU\�EHIRUH�EHLQJ�SURFHVVHG�DFFRUGLQJ�WR�+RVW2XW0RGH�VHWWLQJV���,I�ELW����RI�WKH�LQSXW�

GDWD�LV�VHW�WKHQ�DQ�LQWHUUXSW�LV�JHQHUDWHG����,Q�3���LQVWLJDWHV�IOXVKLQJ�RI�WKH�ELQ�RU�VRIW�),)2��

 

SyncWithVTG 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[���� ELWILHOG� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� 97*�KHDG� �

�«��� 5HVHUYHG� �

 
1RWHV�� 6XVSHQGV�JUDSKLFV�SURFHVVLQJ�XQWLO�WKH�VHOHFWHG�97*��KHOG�LQ�ELW����LQGLFDWHV�LW�KDV�UHDFKHG�LWV�

V\QF�SRLQW���7KH�V\QF�SRLQW�ZLOO�W\SLFDOO\�EH�ZKHQ�LV�KDV�VZDSSHG�EXIIHUV�DQG�WKLV�FRPPDQG�

FRXOG�EH�XVHG�WR�GHOD\�WKH�FOHDULQJ�RI�WKH�FRORU�EXIIHU���7KH�VXVSHQVLRQ�LV�GRQH�ZLWK�D�WLPH�RXW�

VR�WKH�FKLS�ZLOO�QRW�KDQJ�LI�WKH�97*�KDV�QRW�EHHQ�WROG�WR�JHQHUDWH�D�V\QF�VLJQDO���$Q�LQWHUUXSW�LV�

JHQHUDWHG�LI�D�WLPHRXW�RFFXUV���

 

TagBufferInfo [P9]  

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[���� ELWILHOG� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� %DVHDGGUHVV�� �

��«��� 5HVHUYHG� �

��«��� 6L]H� ,Q�XQLWV�RI���PHPRU\�ZRUGV�

��«��� 5HVHUYHG�� �

��«��� 0D[%LQ6L]H� ,Q�XQLWV�RI���PHPRU\�ZRUGV�

 
1RWHV�� +ROGV�WKH�PHPRU\�DGGUHVV�ZKHUH�WKH�6RIW�),)2�RU�ELQ�VWDUWV��DQG�LWV�VL]H����

7KH�DGGUHVV�FRPSRQHQW�LV����ELWV�LQ�VL]H�DQG�FDQ�VWDUW�RQ�DQ\�ERXQGDU\���$�GLIIHUHQW�DGGUHVV�
VKRXOG�QRW�EH�ZULWWHQ�ZKLOH��LWHPV�DUH�VWRUHG�LQ�WKH�VRIW�),)2�RU�ELQ�EXIIHU���

Note:  size >= 4 
  max bin size <= size 
�)RU�VRIW�),)2�PRGH�WKHQ�WKH�PD[�ELQ�VL]H�DQG�VL]H�ZRXOG�EH�VHW�WR�WKH�VDPH�YDOXH��
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TextureAddressMode[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[���� %LWILHOG� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� :LGWK>�@� 7KLV�ILHOG�KROGV�WKH�ZLGWK�RI�WKH�WH[WXUH�PDS�LQ�WH[HOV�DV�D�

SRZHU�RI�WZR���)RU�D�PLS�PDS�WKLV�FRUUHVSRQGV�WR�WKH�ZLGWK�RI�

OHYHO���L�H��WKH�KLJKHVW�UHVROXWLRQ�OHYHO���7KH�PD[LPXP�YDOXH�RI�

WKLV�LV����LI�QR�ERUGHU�LV�SUHVHQW��RU����LI�WKHUH�LV�D�ERUGHU���$OVR�

QRWH�WKDW�LI�WKH�PDS�W\SH�LV��'�WKHQ�WKH�OLPLWV�DUH����DQG���

UHVSHFWLYHO\��

,I�WKH�WH[WXUH�LV�FRPSUHVVHG�WKHQ�WKLV�ILHOG�VKRXOG�KROG�WKH�

ZLGWK�DIWHU�FRPSUHVVLRQ��

�«�� +HLJKW>�@� 7KLV�ILHOG�KROGV�WKH�KHLJKW�RI�WKH�WH[WXUH�PDS�LQ�WH[HOV�DV�D�

SRZHU�RI�WZR���)RU�D�PLS�PDS�WKLV�FRUUHVSRQGV�WR�WKH�KHLJKW�RI�

OHYHO���L�H��WKH�KLJKHVW�UHVROXWLRQ�OHYHO���7KH�PD[LPXP�YDOXH�RI�

WKLV�LV����LI�QR�ERUGHU�LV�SUHVHQW��RU����LI�WKHUH�LV�D�ERUGHU���$OVR�

QRWH�WKDW�LI�WKH�PDS�W\SH�LV��'�WKHQ�WKH�OLPLWV�DUH����DQG���

UHVSHFWLYHO\���7KLV�ILHOG�VKRXOG�EH�VHW�WR�]HUR�IRU�D��'�PDS��

,I�WKH�WH[WXUH�LV�FRPSUHVVHG�WKHQ�WKLV�ILHOG�VKRXOG�KROG�WKH�

KHLJKW�DIWHU�FRPSUHVVLRQ��

�«��� 'HSWK>�@� 7KLV�ILHOG�KROGV�WKH�GHSWK�RI�WKH�WH[WXUH�PDS�LQ�WH[HOV�DV�D�

SRZHU�RI�WZR���)RU�D�PLS�PDS�WKLV�FRUUHVSRQGV�WR�WKH�GHSWK�RI�

OHYHO���L�H��WKH�KLJKHVW�UHVROXWLRQ�OHYHO���7KH�PD[LPXP�YDOXH�RI�

WKLV�LV����LI�QR�ERUGHU�LV�SUHVHQW��RU���LI�WKHUH�LV�D�ERUGHU���7KLV�

ILHOG�VKRXOG�EH�VHW�WR�]HUR�IRU�D��'�RU��'�PDS��

��� %RUGHU� 7KLV�ELW��ZKHQ�VHW��LQGLFDWHV�WKH�WH[WXUH�PDS�LV�VXUURXQGHG�E\�

ERUGHU�WH[HOV���7KH�WUXH�ZLGWK��IRU�H[DPSOH��ZLOO�EH��
ZLGWK

������

��«��� 0DS7\SH>�@� 7KLV�ILHOG�GHILQHV�WKH�PDS�W\SH���7KH�RSWLRQV�DUH��

� �� ��'�PDS� �� ��'�PDS�

� �� ��'�PDS� �� �&XEH�PDS�

��«��� 3LWFK>�@� 7KLV�ILHOG�KROGV�WKH�SLWFK�����EHWZHHQ�WLOHV�RI�WKH�WH[WXUH�PDS�

DQG�LV�PHDVXUHG�LQ�SODQDU�E\WH�WLOHV���1RUPDOO\�WKLV�LV�VHW�WR�WKH�

GHSWK�RI�D�WH[WXUH�WLOH��L�H����IRU�D�WH[WXUH�LQ������IRUPDW����,W�

DOORZV�RQH�FRORU�FRPSRQHQW�WR�EH�H[WUDFWHG��IRU�H[DPSOH��IURP�

D�WUXH�FRORU�WH[WXUH��RU�WKH�GHSWK�YDOXH�IURP�D�EXIIHU�ZLWK�*,'�

DQG�6WHQFLO�ILHOGV��

��� 3RZHU2I7ZR7H[WXUH� 7KLV�ELW��ZKHQ�VHW��LQGLFDWHV�WKH�WH[WXUH�LV�D�SRZHU�RI�WZR�LQ�VL]H�

DQG�PLS�PDSSLQJ��ERUGHU��FXEH�SURFHVVLQJ��HWF��VKRXOG�EH�GRQH��

ZKHQ�QHFHVVDU\���:KHQ�WKLV�ELW�LV�FOHDU�WKH�WH[WXUH�PDS�ZLGWK�LV�

QRW�UHVWULFWHG�WR�EH�D�SRZHU�RI�WZR�EXW�FDQ�EH��«�����WLOHV�

ZLGH���7KH����ELW�ZLGWK�LV�KHOG�DV�WKH�FRQFDWHQDWLRQ�RI�WKH�

:LGWK��+HLJKW�DQG�'HSWK�ILHOGV��

��� 0LS0DS� 7KLV�ELW��ZKHQ�VHW��LQGLFDWHV�WKHUH�LV�D�PLS�PDS�FKDLQ��RU�VHW�RI�

��PLS�PDS�FKDLQV�IRU�FXEH�PDSV���

��«��� )RUPDW>�@� 7KLV�ILHOG�KROGV�WKH�IRUPDW�RI�WKH�WH[WXUH�PDS���6HH�EHORZ�IRU�D�

GHVFULSWLRQ��
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��� &RQYROXWLRQ%RUGHU� 7KLV�ELW��ZKHQ�VHW��IRUFHV�WKH�ERUGHU�FRORU�WR�EH�WDNHQ�IURP�WKH�

EDVH�DGGUHVV�JLYHQ�LQ�WKH�QH[W�WH[WXUH�PDS��RWKHUZLVH�LW�ZLOO�EH�

WDNHQ�IURP�WKH�ILUVW�WLOH�DIWHU�WKH�VHOHFWHG�WH[WXUH�PDS��

��«��� 5HVHUYHG�� �

 
1RWHV�� &RQWUROV�WKH�ZD\�WH[WXUHV�DUH�ORFDWHG�DQG�IRUPDWWHG�EHIRUH�SDVVLQJ�WKH�LQIRUPDWLRQ�RQ�WR�WKH�

6HFRQGDU\�7H[WXUH�&DFKH��

• 7H[WXUH�PDSV�XVHG�IRU��'�DUH�JHQHUDOO\�D�SRZHU�RI�WZR�LQ�VL]H�WR�DOORZ�HDVH�RI�PLS�

PDSSLQJ�DQG�FXEH�PDSSLQJ�DQG�WR�DOORZ�WKH�UHSHDW��PLUURU�DQG�FODPS�ZUDS�PRGHV�WR�

ZRUN���7H[WXUH�PDSV�XVHG�GXULQJ��'�RSHUDWLRQV�DUH�UDUHO\�D�SRZHU�RI�WZR�LQ�VL]H��EXW�

GRQ·W�QHHG�WKH�PLS�PDS�FKDLQV�IRU�EHWWHU�PLQLILFDWLRQ�ILOWHULQJ��

• $��'�WH[WXUH�PDS�RFFXSLHV��ZLGWK����������WLOHV���$��'�WH[WXUH�PDS�FDQ�EH�IROGHG�LQWR�D��'�

WH[WXUH�PDS�WR�FRQVHUYH�PHPRU\�DQG�FDFKH�VSDFH��

• $��'�WH[WXUH�PDS�DOZD\V�KDV�LWV�ZLGWK�DQG�KHLJKW�URXQGHG�XS�WR�WKH�QHDUHVW�WLOH�VR�ZLOO�

RFFXS\��ZLGWK����������
��KHLJKW����������WLOHV���7KH�WLOHV�DUH�VWRUHG�OLQHDUO\�LQ�PHPRU\�

ZLWK�RQH�URZ�IROORZLQJ�WKH�SUHYLRXV����

• $��'�PDS�LV�D�FROOHFWLRQ�RI��'�VOLFHV���7KH�OD\RXW�UXOHV�IRU�D��'�VOLFH�DUH�WKH�VDPH�DV�IRU�D�

�'�PDS���7KH�VOLFHV�DUH�VWRUHG�VHTXHQWLDOO\�LQ�PHPRU\�DQG�LI�WKHUH�LV�D�ERUGHU�WKHQ�WKHUH�

DUH�WZR�H[WUD�ERUGHU�VOLFHV�DOVR�VWRUHG����

• 0LSPDS�OHYHOV�DUH�VWRUHG�VHTXHQWLDOO\�LQ�PHPRU\�ZLWK�WKH�KLJKHVW�UHVROXWLRQ�ILUVW���(DFK�

PDS�OHYHO�LQ�WKH�PLS�PDS�FKDLQ�LV�WUHDWHG�DV�D�XQLTXH�PDS�DV�IDU�DV�LWV�VWRUDJH�UHTXLUHPHQWV�

DUH�FRQFHUQHG�DQG�ZLOO�VWDUW�LQ�WKH�ILUVW�DYDLODEOH�E\WH�WLOH�DIWHU�WKH�SUHYLRXV��KLJKHU�

UHVROXWLRQ��PDS�OHYHO���

• $�FXEH�PDS�LV�D�FROOHFWLRQ�RI�VL[��'�WH[WXUH�PDSV�LQGH[HG�E\�D�IDFH�QXPEHU���7KH�IDFH�

WH[WXUHV�DUH�VWRUHG�VHTXHQWLDOO\�LQ�PHPRU\�DIWHU�HDFK�RWKHU�ZLWK�QR�JDSV���$�IDFH�WH[WXUH�

PD\�EH�D�VLQJOH�WH[WXUH�RU�D�PLS�PDS�FKDLQ�DQG�WKH\�DUH�DOZD\V�VTXDUH��ZLWK�RU�ZLWKRXW�D�

ERUGHU����

• 7KH�FRQYROXWLRQ�ERUGHU�FRORU�LV�QRW�QRUPDOO\�LQWLPDWHO\�ERXQG�WR�WKH�LPDJH�GDWD�DV�D�

WH[WXUH�ERUGHU�FRORU�LV�WR�D�WH[WXUH�PDS���,W�QHHGV�WR�EH�GHILQHG�VHSDUDWHO\�DQG�QRW�DV�SDUW�

RI�WKH�WH[WXUH�PDS����7H[WXUH�$GGUHVV��

�

�

 Table 1-5  Supported Texture Formats 

Format Name Width R G B A 

�� $�/�� �� �#�� �#�� �#�� �#��

�� /�� �� �#�� �#�� �#�� ����

�� ,�� �� �#�� �#�� �#�� �#��

�� $�� �� �� �� �� �#��

�� $�/�� ��� �#�� �#�� �#�� �#��

�� ���� ��� �#�� �#�� �#��� ����

�� ����� ��� �#�� �#�� �#��� �#���

�� ���� ��� �#�� �#�� �#��� ����

�� ����� ��� �#�� �#�� �#�� �#���

�� ���� ��� �#�� �#�� �#��� ����

��� ����� ��� �#�� �#�� �#��� �#���

��� <89����

��� ';7��

��� ';7��

��� ';7��

��� ';7��

��� ';7��

�

�

� &RPSUHVVHG�IRUPDWV�

The DXT1…5 compressed formats are the Microsoft DX texture formats. 
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TextureBaseAddress[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²�R[��)� ,QW�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� � +ROGV�EDVH�DGGUHVV�RI�D�WH[WXUH�PDS�

 
1RWHV�� �

 

TextureCoordMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�� )HHGEDFN6RXUFH� 7KLV�ELW�GHWHUPLQHV�ZKHUH�WKH�IHHGEDFN�GDWD�ZLOO�FRPH�IURP���

7KH�RSWLRQV�DUH��

� �� �'RZQORDG�,PDJH�GDWD�

� �� �7H[WXUH�SLSH�

�� 7LOH(QDEOH�� 7KLV�ELW��ZKHQ�VHW��VWDUWV�D�SURJUDP�UXQQLQJ��

�«�� 7LOH$GGU>�@� 7KLV�ILHOG�KROGV�WKH�DGGUHVV�RI�WKH�SURJUDP�WR�UXQ��DVVXPLQJ�

7LOH(QDEOH� ����

�� 3ODQH2ULJLQ$W=HUR� 7KLV�ELW��ZKHQ�VHW��IRUFHV�WKH�SODQH�HTXDWLRQ�RULJLQ�WR�EH�DW�]HUR�

RWKHUZLVH�WKH�SODQH�RULJLQ�LV�DW�D�FRRUGLQDWH�VRPHZKHUH�QHDU�WKH�

SULPLWLYH���7KLV�ELW�ZRXOG�QRUPDOO\�EH�VHW�ZKHQ�WKH�3DUDPHWHU�

6HW8S�8QLW�LV�QRW�EHLQJ�XVHG�WR�VHW�XS�WKH�SODQH�HTXDWLRQV��VXFK�

DV�IRU��'�RSHUDWLRQV��

��«��� 5HVHUYHG�� �

 
1RWHV�� 7KH�7H[WXUH�&RRUGLQDWH�8QLW�FRPSXWHV�RQH�RU�PRUH�SHUVSHFWLYHO\�FRUUHFW�WH[WXUH�FRRUGLQDWHV�

IRU�HDFK�IUDJPHQW�DQG�WKH�DSSURSULDWH�OHYHO�RI�GHWDLO��ORG��ZKHQ�PLS�PDSSLQJ���,Q�DGGLWLRQ�WKH�

WH[WXUH�FRRUGLQDWHV�FDQ�EH�SHUWXUEHG�E\�DQ�HDUOLHU�WH[WXUH�DFFHVV��EXPS�PDSSLQJ��RU�WUHDWHG�D�

WKH�LQGH[�LQWR�D�FXEH��FXEH�PDSSLQJ����+LJKHU�TXDOLWLHV�RI�ILOWHULQJ�DUH�VXSSRUWHG�E\�ZD\�RI�

DQLVRWURSLF�PLS�PDSSLQJ�DQG�KLJK�RUGHU�ILOWHUV��ELFXELF�IRU�H[DPSOH����7H[WXUH�FRRUGLQDWHV�FDQ�

KDYH������RU���FRPSRQHQWV�WR�VXSSRUW��'���'�RU��'�WH[WXUH�PDSV���

 

TextureGlobal[0…15] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[��)� )ORDW�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 'DWD� )RXU���ELW�E\WHV�RI�SURJUDP�GDWD�

 
1RWHV�� 8SGDWHV�WKH�JOREDO�UHJLVWHUV�DYDLODEOH�LQ�SURJUDP�VSDFH�WR�KROG�ORG�ELDV�YDOXHV��EXPS�PDWULFHV��

HWF��
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TextureGlobal[16…31] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[��)� )ORDW�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 'DWD�� �

 
1RWHV�� 8SGDWHV�WKH�JOREDO�UHJLVWHUV�DYDLODEOH�LQ�SURJUDP�VSDFH�WR�KROG�ORG�ELDV�YDOXHV��EXPS�PDWULFHV��

HWF��

 

TextureIndexMipControl[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²�R[��)� %LWILHOG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«���

�

0LQ/RG>��@� 7KLV�ILHOG�KROGV�WKH�PLQLPXP�OHYHO�RI�GHWDLO��ORG��YDOXH���$Q\�

LQSXW�ORG�OHVV�WKDQ�WKLV�ZLOO�EH�FODPSHG�WR�WKLV�YDOXH���,WV�IRUPDW�

LV�����XQVLJQHG�IL[HG�SRLQW��

��«��� 0D[/RG>��@� 7KLV�ILHOG�KROGV�WKH�PD[LPXP�OHYHO�RI�GHWDLO��ORG��YDOXH���$Q\�

LQSXW�ORG�JUHDWHU�WKDQ�WKLV�ZLOO�EH�FODPSHG�WR�WKLV�YDOXH���,WV�

IRUPDW�LV�����XQVLJQHG�IL[HG�SRLQW��

��«��� %DVH/HYHO>�@� 7KLV�ILHOG�KROGV�WKH�PDS�OHYHO�ZKLFK�VKRXOG�EH�WUHDWHG�DV�OHYHO�����

��«��� 0D[/HYHO>�@� 7KLV�ILHOG�KROGV�WKH�PDS�OHYHO�ZKLFK�VKRXOG�EH�WUHDWHG�DV�ODVW�

OHYHO�LQ�WKH�PLS�PDS�FKDLQ���6HW�WR�����WKH�WKHRUHWLFDO�PD[LPXP��

 
1RWHV�� �

�

TextureIndexMode[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[��)� %LWILHOG�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� :LGWK>�@� 7KLV�ILHOG�KROGV�WKH�ZLGWK�RI�WKH�WH[WXUH�PDS�DV�D�SRZHU�RI�WZR���

7KH�OHJDO�UDQJH�RI�YDOXHV�IRU�WKLV�ILHOG�LV����PDS�ZLGWK� ����WR�

����PDS�ZLGWK� ���������,I�D�ERUGHU�LV�SUHVHQW�WKHQ�WKH�

PD[LPXP�YDOXH�LV�����DQG�IRU�D��'�PDS�LW�LV����ZLWKRXW�D�

ERUGHU��RU���ZLWK�D�ERUGHU����

�«�� +HLJKW>�@� 7KLV�ILHOG�KROGV�WKH�KHLJKW�RI�WKH�WH[WXUH�PDS�DV�D�SRZHU�RI�

WZR���7KH�OHJDO�UDQJH�RI�YDOXHV�IRU�WKLV�ILHOG�LV����PDS�ZLGWK� �

���WR�����PDS�ZLGWK� ���������,I�D�ERUGHU�LV�SUHVHQW�WKHQ�WKH�

PD[LPXP�YDOXH�LV�����DQG�IRU�D��'�PDS�LW�LV����ZLWKRXW�D�

ERUGHU��RU���ZLWK�D�ERUGHU���7KLV�ILHOG�VKRXOG�EH�VHW�WR���IRU�D�

�'�PDS��

�«��� 'HSWK>�@� 7KLV�ILHOG�KROGV�WKH�GHSWK��L�H��QXPEHU�RI�VOLFHV��RI�WKH�WH[WXUH�

PDS�DV�D�SRZHU�RI�WZR���7KH�OHJDO�UDQJH�RI�YDOXHV�IRU�WKLV�ILHOG�

LV����PDS�ZLGWK� ����WR�����PDS�ZLGWK� ���������,I�D�ERUGHU�LV�

SUHVHQW�WKHQ�WKH�PD[LPXP�YDOXH�LV������

7KLV�ILHOG�VKRXOG�EH�VHW�WR���IRU�D��'�RU��'�PDS��
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��� %RUGHU� 7KLV�ELW��ZKHQ�VHW�LQGLFDWHV�WKHUH�LV�D�RQH�WH[HO�ERUGHU�

VXUURXQGLQJ�WKH�WH[WXUH�PDS��

��«��� 0DS7\SH>�@� 7KLV�ILHOG�VHOHFWV�WKH�W\SH�RI�PDS�DQG�KRZ�PDQ\�D[LV�LW�KDV���

7KH�RSWLRQV�DUH��

� �� ��'�WH[WXUH�PDS� �� ��'�WH[WXUH�PDS�

� �� ��'�WH[WXUH�PDS� �� �&XEH�PDS�

��«���

��«���

��«���

:UDS8>�@�

:UDS9>�@�

:UDS:>�@�

7KHVH�ILHOGV�VHOHFWV�KRZ�WKH�X��Y�DQG�Z�FRRUGLQDWH�DUH�ZUDSSHG�

WR�ILW�RQ�WKH�WH[WXUH�PDS���7KH�RSWLRQV�DUH��

� �� �&ODPS� �� �5HSHDW�

� �� �0LUURU� �� �&ODPS(GJH�

� �� �&ODPS%RUGHU�

��� 0DJQLILFDWLRQ)LOWHU� 7KLV�ILHOG�VHOHFWV�WKH�PDJQLILFDWLRQ�ILOWHU�WR�XVH���7KH�RSWLRQV�DUH�

� �� �1HDUHVW� �� �/LQHDU�

��«��� 0LQLILFDWLRQ)LOWHU� 7KLV�ILHOG�VHOHFWV�WKH�PLQLILFDWLRQ�ILOWHU�WR�XVH���7KH�RSWLRQV�DUH�

� �� �1HDUHVW�

� �� �/LQHDU�

� �� �1HDUHVW0LS1HDUHVW�

� �� �1HDUHVW0LS/LQHDU�

� �� �/LQHDU0LS1HDUHVW�

� �� �/LQHDU0LS/LQHDU�

��� )LOWHU%DQN� :KHQ�WKH�ILOWHU�PRGH�LV�1HDUHVW�RU�/LQHDU�WKHQ�WKLV�ILHOG�ZLOO�

VSHFLI\�ZKLFK�ILOWHU�EDQN�WR�XVH�LQ�WKH�3ULPDU\�7H[WXUH�&DFKH���

%\�XVLQJ�DOWHUQDWLQJ�EDQNV�WKHUH�ZLOO�EH�OHVV�WKUDVKLQJ�EHWZHHQ�

WKH�WH[WXUH�PDSV�LQ�WKH�FDFKH��

��«��� 5HVHUYHG�� �

 
1RWHV�� �

 

TexturePlaneDX[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[��)� %LWILHOG�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� '[*UDGLHQW�� )ORDWLQJ�SRLQW�JUDGLHQW�

��«��� '[*UDGLHQW�� �

��«��� '[*UDGLHQW�� �

��«���� '[*UDGLHQW�� �

 
1RWHV�� +ROGV�WKH�IRXU�G[�JUDGLHQWV�IRU�WH[WXUH�FRRUGLQDWHV�LQ�IORDWLQJ�SRLQW�IRUPDW��
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TexturePlaneDY[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[���� %LWILHOG�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� '\*UDGLHQW�� )ORDWLQJ�SRLQW�JUDGLHQW�

��«��� '\*UDGLHQW�� )ORDWLQJ�SRLQW�JUDGLHQW�

��«��� '\*UDGLHQW�� )ORDWLQJ�SRLQW�JUDGLHQW�

��«���� '\*UDGLHQW�� )ORDWLQJ�SRLQW�JUDGLHQW�

 
1RWHV�� +ROGV�WKH�IRXU�G\�JUDGLHQWV�IRU�WH[WXUH�FRRUGLQDWHV�LQ�IORDWLQJ�SRLQW�IRUPDW��

 

TexturePlaneScale[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[���� %LWILHOG�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 6�VFDOH� $V�SRZHU�RI���

�«�� 7�VFDOH� $V�SRZHU�RI���

�«��� 5�VFDOH� $V�SRZHU�RI���

��«��� 4�VFDOH� $V�SRZHU�RI���

��«��� 5HVHUYHG�� �

 
1RWHV�� 7KHVH�UHJLVWHUV�KROG�WKH�OHQJWK�RI�WKH�D[LV�RI�WKH�WH[WXUH�PDS�HDFK�FRPSRQHQW�UHIHUV�WR���7KHVH�

DUH�MXVW�XVHG�LQ�ORG�FDOFXODWLRQ�DQG�DUH�KHOG�DV�D�SRZHU�RI�WZR�

TexturePlaneStart[0…7] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[��)� %LWILHOG�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� '[*UDGLHQW�� )ORDWLQJ�SRLQW�VWDUWLQJ�SRLQW�

��«��� '[*UDGLHQW�� )ORDWLQJ�SRLQW�VWDUWLQJ�SRLQW�

��«��� '[*UDGLHQW�� )ORDWLQJ�SRLQW�VWDUWLQJ�SRLQW�

��«���� '[*UDGLHQW�� )ORDWLQJ�SRLQW�VWDUWLQJ�SRLQW�

 
1RWHV�� +ROGV�WKH�IRXU�VWDUWLQJ�YDOXHV�IRU�JUDGLHQWV�IRU�WH[WXUH�FRRUGLQDWHV�LQ�IORDWLQJ�SRLQW�IRUPDW���

XVHG�IRU�/2'�FDOFXODWLRQ��
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TextureProgramAddr 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 3URJUDP$GGU� �

�«��� 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�DGGUHVV�ZKHUH�VXEVHTXHQW�7H[WXUH3URJUDP'DWD�UHJLVWHUV�ZLOO�EH�ORDGHG��DQG�LV�DXWR�

LQFUHPHQWHG�DIWHU�HYHU\�ORDG��

 

TextureProgramData 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� 'DWD�� <HV�� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 8VHU'DWD�� +ROGV�WKH�SURJUDP�GDWD�WR�ZULWH�LQWR�WKH�SURJUDP�PHPRU\�

�:&6����$IWHU�GRLQJ�WKH�ZULWH�WKH�SURJUDP�DGGUHVV�LV�

LQFUHPHQWHG��

 
1RWHV�� �

�

TimeStamp 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[���� %LWILHOG�� 1R� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 6WDUW6FDQOLQH� +ROGV�WKH�VWDUWLQJ�VFDQOLQH�RI�WKH�UDQJH�ZLWKLQ�ZKLFK�

,VRFKURQRXV�VWUHDP�FRPPDQGV�DUH�WR�EH�FDUULHG�RXW���

��«��� (QG6FDQOLQH� +ROGV�WKH�HQGLQJ�VFDQOLQH�RI�WKH�UDQJH�ZLWKLQ�ZKLFK�

,VRFKURQRXV�VWUHDP�FRPPDQGV�DUH�WR�EH�FDUULHG�RXW���

��� +HDG�� �

��� 5HVHUYHG�� �

 
1RWHV�� ��

 

Upload128 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� 8VHU�GDWD� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«���� 'DWD�� �

 
1RWHV�� 7UDQVLHQW�GDWD�RU�FRPPDQGV���D�JHQHULF�PHVVDJH�DQ\�XQLW�FDQ�XVH�WR�SDVV�ZLGH�GDWD�EDFN�WR�WKH�

KRVW��VXFK�DV�WKH�FXUUHQW�YHUWH[�VWDWH����
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Upload32 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� 8VHU�GDWD� 1R� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 8VHUGDWD�� �

 
1RWHV�� D�JHQHULF�PHVVDJH�DQ\�XQLW�FDQ�XVH�WR�SDVV����ELW�ZLGH�GDWD�EDFN�WR�WKH�KRVW��VXFK�DV�WKH�OLQH�

VWLSSOH�VWDWH�����

 

UploadDMA 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� %LWILHOG�� 1R� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

���� %\WH6ZDS� %\WH�VZDS��

�� �$%&'��QR�VZDS�� �� �%$'&�

�� �&'$%� �� �'&%$�

���� 3L[HO6L]H� 3L[HO�VL]H��

�� ���ELW�SL[HO� �� ����ELW�SL[HO�

�� ����ELW�SL[HO� �� ����ELW�SL[HO�

�� 3URWRFRO� %XV�3URWRFRO��

�� �3&,� � �� �$*3�

�� (QDEOH� 8QLW�HQDEOH��

�� �,QSXW�PHVVDJHV�IRUZDUGHG�WR�QH[W�XQLW�

�� �,QSXW�PHVVDJHV�IRUZDUGHG�WR�EXV�PDVWHU�

�«��� &RXQW� 7KH�XSORDG�FRXQW��LQ�SL[HOV�²����

��«��� �� 5HVHUYHG��

��«��� $GGU� 7KH�XSORDG�DGGUHVV��LQ�EXV�DGGUHVV�VSDFH��,I�WKH�DGGUHVV�LV�QRW�

DOLJQHG�RQ�D�SL[HO�ERXQGDU\�WKHQ�XSORDG�SHUIRUPDQFH�ZLOO�EH�

GHJUDGHG��

 
1RWHV�� &RQWUROV�WKH�XSORDG�'0$�FRQWUROOHU�����

• 3L[HO�GDWD�LV�IRUPDWWHG�DV���ELW�����ELW�����ELW�RU����ELW�SL[HOV�DFFRUGLQJ�WR�WKH�3L[HO6L]H�
ILHOG�RI�WKH�8SORDG'0$�PHVVDJH��

• 7KH�EXV�SURWRFRO�WR�XVH�LV�JLYHQ�E\�WKH�3URWRFRO�ILHOG�RI�WKH�8SORDG'0$��PHVVDJH��

• 7KH�XQLW�HQDEOH�LV�JLYHQ�E\�WKH�(QDEOH�ILHOG�RI�WKH�8SORDG'0$��PHVVDJH��:KHQ�WKH�XQLW�
LV�GLVDEOHG��LQSXW�PHVVDJHV�DUH�IRUZDUGHG�WR�WKH�QH[W�XQLW��:KHQ�WKH�XQLW�LV�HQDEOHG��LQSXW�
PHVVDJHV�DUH�IRUZDUGHG�WR�WKH�EXV�PDVWHU��

• 7KH�VWDUW�DGGUHVV�DQG�FRXQW�RI�SL[HOV�WR�XSORDG�IRU�'0$�UHTXHVWV�DUH�JLYHQ�E\�WKH�$GGU�
DQG�&RXQW�ILHOGV�RI�WKH�8SORDG'0$��PHVVDJH��

• 7KH�VWDUW�DGGUHVV�LV�D����ELW�YDOXH�IRU�FRPSDWLELOLW\�ZLWK�IXWXUH�EXV�DUFKLWHFWXUHV��7KH�
DGGUHVV�DOLJQPHQW�DIIHFWV�XSORDG�SHUIRUPDQFH��7KH�XSORDG�UDWH�LV���SL[HO�SHU�FORFN�IRU�
SL[HOV�ZKLFK�GR�QRW�FURVV�D����E\WH�ERXQGDU\����SL[HO�HYHU\���FORFNV�RWKHUZLVH�DV�LQ�WKH�
WDEOH�EHORZ 
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Pixel Size Pixel-Aligned ? Performance @ 200 MHz 

8-bit Always 16 bytes / 16 clocks = 200 Mb/s 
16-bit No 16 bytes / 9 clocks = 356 Mb/s 
16-bit Yes 16 bytes / 8 clocks = 400 Mb/s 
24-bit Never 16 bytes / 6 clocks = 533 Mb/s 
32-bit No 16 bytes / 5 clocks = 640 Mb/s 
32-bit Yes 16 bytes / 4 clocks = 800 Mb/s 

 

UploadPixelData 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG�� 1R� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 6FDQ�� ��E\WH�SODQHV�RQ�WKH�FXUUHQW�VFDQOLQH�

��«��� 0DVN� E\WH�PDVN�

��«��� 3ODQH1R�� E\WH�SODQH�QXPEHU��

 
1RWHV�� KROGV�SL[HO�GDWD�WR�XSORDG���

 

UserClip[0…5] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[��$� � <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� +ROG�WKH�XVHU�FOLS�SODQH��[��\��]��Z��FRPSRQHQWV�IRU�WKH���SRVVLEOH�FOLSSLQJ�SODQHV��

 

UserFragData[0…15] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[��)� ,QW�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� +ROG�GRZQORDG�LPDJH�GDWD�ZKLFK�ZLOO�EH�ORDGHG�LQWR�WKH�DSSURSULDWH�IUDJPHQW
V�IHHGEDFN�

UHJLVWHU�ZKHQ�HQDEOHG�E\�WKH�PRGH�UHJLVWHU��
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UserFragData[16…31] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�$��²��[�$)� ,QW�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� +ROG�GRZQORDG�LPDJH�GDWD�ZKLFK�ZLOO�EH�ORDGHG�LQWR�WKH�DSSURSULDWH�IUDJPHQW
V�IHHGEDFN�

UHJLVWHU�ZKHQ�HQDEOHG�E\�WKH�PRGH�UHJLVWHU��

 

UserFragData[32…47] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�%��²��[�%)� ,QW�� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� +ROG�GRZQORDG�LPDJH�GDWD�ZKLFK�ZLOO�EH�ORDGHG�LQWR�WKH�DSSURSULDWH�IUDJPHQW
V�IHHGEDFN�

UHJLVWHU�ZKHQ�HQDEOHG�E\�WKH�PRGH�UHJLVWHU��

 

UserFragData[48…63] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&��²��[�&)� ,QW��� <HV� �� <HV��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 8VHU'DWD�� 'RZQORDG�LPDJH�GDWD�

 
1RWHV�� +ROG�GRZQORDG�LPDJH�GDWD�ZKLFK�ZLOO�EH�ORDGHG�LQWR�WKH�DSSURSULDWH�IUDJPHQW
V�IHHGEDFN�

UHJLVWHU�ZKHQ�HQDEOHG�E\�WKH�PRGH�UHJLVWHU��

 

UserScissor 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG�� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� [� �

������ 5HVHUYHG�� �

��«��� \� �

������ 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�[�DQG�\�FRRUGLQDWH�RI�WKH�XVHU�VFLVVRU��UHFWDQJOH�UHJLRQ����7KH�UDVWHULVHU�SURFHVVHV�WLOHV�

RXWVLGH�WKLV�UHJLRQ��VR�XQZDQWHG�LPDJH�RU�ELWPDVN�GDWD�ZLOO�EH�FOLSSHG���EXW�GRHV�QRW�UHQGHU�

SL[HOV�RXWVLGH�WKLV�DUHD����$�SL[HO�LV�
LQ
�LI��PLQ�� ��[�DQG�\����PD[�7KLV�LV�HQDEOHG�E\�D�PRGH�

ELW��
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VertexData[0…15] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²�R[��)� )ORDW�� 1R�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� +ROG�WKH�SDUDPHWHU�YDOXHV�DV���IORDWLQJ�SRLQW�YDOXHV���2Q�LQSXW�WKH�WDJ�VL]H�ILHOG�LV�XVHG�WR�

LQGLFDWH�D�VKRUW�IRUP�RI�WKH�SDUDPHWHU�DQG�WKH�PLVVLQJ�FRPSRQHQWV�DUH�VHW�WR�WKHLU�GHIDXOW�

YDOXHV��

 

VertexDataBuffer[0..15] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[������I� %LWILHOG�� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� $GGU� 'DWD�EXIIHU�DGGUHVV��LQ����ELW�ZRUGV��

������ %\WH6ZDS� %\WH�VZDS��

�� �$%&'��QR�VZDS��

�� �%$'&�

�� �&'$%�

�� �'&%$�

��«��� 'DWD6L]H� 'DWD�VL]H��LQ����ELW�ZRUGV�²����

��«��� 'DWD6WULGH� 'DWD�VWULGH��LQ����ELW�ZRUGV�²����

��«��� �� 5HVHUYHG��

 
1RWHV�� �9HUWH[�SDUDPHWHUV�FDQ�EH�JURXSHG�LQWR�YHUWH[�HOHPHQWV�DQG�UHDG�IURP�PXOWLSOH�GDWD�EXIIHUV��

7KH�PD[LPXP�QXPEHU�RI�EXIIHUV�VXSSRUWHG�IRU�WKLV�LPSOHPHQWDWLRQ�LV������7KH�DGGUHVV�RI�HDFK�

EXIIHU�LV�GHILQHG�LQ�WKH�9HUWH['DWD%XIIHU�UHJLVWHUV����

 

VertexDataBufferEnable 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�(�� %LWILHOG�� <HV�� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� (QDEOH� 'DWD�EXIIHU�HQDEOH�PDVN��7KLV�LQGLFDWHV�ZKLFK�GDWD�EXIIHUV�DUH�

XVHG��LI�LQGH[�EXIIHUV�DUH�QRW�XVHG���RU�ZKLFK�GDWD�EXIIHUV�DUH�

XVHG�E\�WKH�ORZHVW�QXPEHUHG�LQGH[�EXIIHU��RWKHUZLVH���

��«��� &DFKH0RGH� 7LOH�FDFKH�PRGH��

�� ��ï���� �� ��ï��

�� ��ï�� � �� ��ï��

�� ���ï��� �� ���ï��

�� ���ï��� �� ���ï��

��«��� �� 5HVHUYHG��
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1RWHV�� 7R�KHOS�VDYH�PHPRU\�EDQGZLGWK�ZKHQ�UHDGLQJ�VLQJOH�HOHPHQWV�IURP�PHPRU\��DQ�LQWHUQDO����

HQWU\�WLOH�FDFKH�H[SORLWV�WKH�ORFDOLW\�RI�HOHPHQWV�ZLWKLQ�JURXSV�RI�WLOHV���7KH�WLOH�FDFKH�LV�

FRQILJXUHG�DQG�LQYDOLGDWHG�E\�WKH�9HUWH['DWD%XIIHU(QDEOH�FRPPDQG��7KH�&DFKH0RGH�ILHOG��

VSHFLILHV�KRZ�WKH����HQWU\�WLOH�FDFKH�LV�WR�EH�VKDUHG�DPRQJ�WKH����GDWD�EXIIHUV�DV�VKRZQ�LQ�WKH�

WDEOH�EHORZ�����

(DFK�EXIIHU�LV�LQGLYLGXDOO\�HQDEOHG�DFFRUGLQJ�WR�WKH����ELW�PDVN�VXSSOLHG�E\�WKH�

9HUWH[,QGH[%XIIHU>�����@�PHVVDJHV��LQ�,QGH[�/RRNXS�0RGH��RU�9HUWH['DWD%XIIHU(QDEOH�

PHVVDJH��LQ�'DWD�/RRNXS�0RGH����

 
Data Lookup Mode can read element arrays from memory (“fast path”) if:  
• only one buffer is enabled, and 
• the element size is equal to the stride.  
Otherwise Data Lookup Mode can only read single elements from memory (“slow path”). 

 

CacheMode Sharing Use With … 

����ï���� %XIIHUV������VKDUH�HQWULHV������ ��LQGH[HG�EXIIHU�

����ï��� %XIIHUV��������������������VKDUH�HQWULHV�����

%XIIHUV��������������������VKDUH�HQWULHV������

��LQGH[HG�EXIIHUV�

����ï��� %XIIHUV����������VKDUH�HQWULHV�����

%XIIHUV����������VKDUH�HQWULHV�����

%XIIHUV�����������VKDUH�HQWULHV������

%XIIHUV�����������VKDUH�HQWULHV�������

����LQGH[HG�EXIIHUV�

����ï��� %XIIHUV���	���VKDUH�HQWULHV�����

%XIIHUV���	���VKDUH�HQWULHV�����

%XIIHUV���	����VKDUH�HQWULHV�����

%XIIHUV���	����VKDUH�HQWULHV�����

%XIIHUV���	����VKDUH�HQWULHV�����

%XIIHUV���	����VKDUH�HQWULHV�������

%XIIHUV���	����VKDUH�HQWULHV�������

%XIIHUV���	����VKDUH�HQWULHV�������

����LQGH[HG�EXIIHUV�

�����ï��� %XIIHU�Q�XVHV�HQWU\�Q��QR�VKDULQJ�� �����LQGH[HG�EXIIHUV�

�����ï��� %XIIHU�Q�XVHV�HQWU\�Q��QR�VKDULQJ�� 5HVHUYHG�

�����ï��� %XIIHU�Q�XVHV�HQWU\�Q��QR�VKDULQJ�� 5HVHUYHG�

�����ï��� %XIIHU�Q�XVHV�HQWU\�Q��QR�VKDULQJ�� 1RQ�LQGH[HG�EXIIHUV�

 

VertexDataBufferLookup 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� %LWILHOG�� 1R�� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� )LUVW� 7KH�ILUVW�HOHPHQW�WR�UHDG�LQ�HDFK�EXIIHU��

��«��� &RXQW� 7KH�QXPEHU�RI�HOHPHQWV�WR�UHDG�LQ�HDFK�EXIIHU��

��«��� 5HVHUYHG�� �

 
1RWHV�� ,Q�'DWD�/RRNXS�0RGH��WKH�RIIVHW�RI�WKH�ILUVW�HOHPHQW�WR�UHDG�DQG�WKH�QXPEHU�RI�HOHPHQWV�WR�

UHDG�DUH�JLYHQ�E\�WKH�9HUWH['DWD%XIIHU/RRNXS�PHVVDJH��7KLV�PHVVDJH�WKHQ�WULJJHUV�WKH�

'0$����
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VertexDataBufferLookupPacked 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� %LWILHOG�� 1R� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� )LUVW�� 7KH�ILUVW�HOHPHQW�WR�UHDG�LQ�HDFK�EXIIHU��

��«��� &RXQW�� 7KH�QXPEHU�RI�HOHPHQWV�WR�UHDG�LQ�HDFK�EXIIHU��

 
1RWHV�� ,Q�'DWD�/RRNXS�0RGH��WKH�RIIVHW�RI�WKH�ILUVW�HOHPHQW�WR�UHDG�DQG�WKH�QXPEHU�RI�HOHPHQWV�WR�

UHDG�DUH�JLYHQ�E\�WKH�9HUWH['DWD%XIIHU/RRNXS�PHVVDJH��7KLV�PHVVDJH�WKHQ�WULJJHUV�WKH�'0$����

VertexDataByte[0…15] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�$��²��[�$)� )ORDW�� 1R� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� � �

 
1RWHV�� +ROG�WKH�SDUDPHWHU�YDOXHV�DV���XQVLJQHG�E\WH�YDOXHV��

VertexGridLookup 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� ELWILHOG� 1R� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� )LUVW�� 7KH�ILUVW�FROXPQ�WR�UHDG�LQ�HDFK�URZ��

��«��� &RXQW�� 7KH�QXPEHU�RI�FROXPQV�WR�UHDG�LQ�HDFK�URZ��7KLV�PXVW�EH�LQ�

WKH�UDQJH��²����

��«��� 5HVHUYHG�� �

 
1RWHV�� �

 

VertexGridSize 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�(�� ELWILHOG� 1R�� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� :LGWK� *ULG�ZLGWK�²���

��«��� +HLJKW� *ULG�KHLJKW�²���

 
1RWHV�� �
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VertexIndex 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� � 1R�� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� ,QGH[� 7KH�HOHPHQW�WR�UHDG�LQ�HDFK�EXIIHU��

 
1RWHV�� ,Q�,QGH[�/RRNXS�0RGH��WKH�DVVRFLDWLRQ�RI�LQGLFHV�WR�LQGH[�EXIIHUV�LV�JLYHQ�E\�WKH����ELW�PDVN�

VXSSOLHG�E\�WKH�9HUWH[,QGH[%XIIHU(QDEOH�PHVVDJH��DQG�WKH�LQGH[�RI�HDFK�HOHPHQW�WR�UHDG�LV�

JLYHQ�E\�WKH�9HUWH[,QGH[�PHVVDJH��7KLV�PHVVDJH�WKHQ�WULJJHUV�WKH�'0$���

 

VertexIndexBounds 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� � <HV�� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� %DVH�� ,QGH[�EDVH�

��«��� &RXQW�� ,QGH[�FRXQW�

 
1RWHV�� ,QGH[�YDOXHV�VXSSOLHG�E\�9HUWH[,QGH[�PHVVDJHV�DUH�FKHFNHG�DJDLQVW�EDVH�DQG�FRXQW�YDOXHV�JLYHQ�

E\�WKH�9HUWH[,QGH[%RXQGV�PHVVDJH��,I�WKH�FKHFN�IDLOV�WKHQ�DQ�,QGH[�HUURU�VLJQDO�LV�DVVHUWHG�

DQG�WKH�UHPDLQLQJ�9HUWH[,QGH[�PHVVDJHV�LQ�WKH�VHTXHQFH�DUH�GLVFDUGHG���

 

VertexIndexBuffer[0…15] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[����²��[��)� %LWILHOG�� <HV� �� 1R��

 
%LWV� 1DPH� 'HVFULSWLRQ�

������ $GGU� ,QGH[�EXIIHU�DGGUHVV��LQ����ELW�ZRUGV��

������ %\WH6ZDS� %\WH�VZDS��

�� �$%&'��QR�VZDS��

�� �%$'&�

�� �&'$%�

�� �'&%$�

������ ,QGH[6L]H� ,QGH[�VL]H��

�� ���ELW�LQGH[�

�� ����ELW�LQGH[�

�� ����ELW�LQGH[�

�� �5HVHUYHG�����ELW�LQGH[��

��«��� �� 5HVHUYHG��

��«��� (QDEOH� 'DWD�EXIIHU�HQDEOH�PDVN��7KLV�LQGLFDWHV�ZKLFK�GDWD�EXIIHUV�DUH�

XVHG�E\�WKLV�LQGH[�EXIIHU��

 
1RWHV�� (DFK�EXIIHU�LV�LQGLYLGXDOO\�HQDEOHG�DFFRUGLQJ�WR�WKH����ELW�PDVN�VXSSOLHG�E\�WKH�

9HUWH[,QGH[%XIIHU>�����@�PHVVDJHV��LQ�,QGH[�/RRNXS�0RGH��RU�9HUWH['DWD%XIIHU(QDEOH�

PHVVDJH��LQ�'DWD�/RRNXS�0RGH���
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VertexIndexBufferEnable 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�(�� � <HV�� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� (QDEOH� ,QGH[�EXIIHU�HQDEOH�PDVN��

��«��� 5HVHUYHG�� �

 
1RWHV�� ,Q�,QGH[�/RRNXS�0RGH��WKH�DVVRFLDWLRQ�RI�LQGLFHV�WR�LQGH[�EXIIHUV�LV�JLYHQ�E\�WKH����ELW�PDVN�

VXSSOLHG�E\�WKH�9HUWH[,QGH[%XIIHU(QDEOH�PHVVDJH��DQG�WKH�LQGH[�RI�HDFK�HOHPHQW�WR�UHDG�LV�

JLYHQ�E\�WKH�9HUWH[,QGH[�PHVVDJH���7KLV�PHVVDJH�WKHQ�WULJJHUV�WKH�'0$���

 

VertexIndexBufferLookup 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�&�� ELWILHOG� 1R� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� )LUVW� 7KH�ILUVW�LQGH[�WR�UHDG�LQ�HDFK�EXIIHU��7KLV�LV�VFDOHG�E\�WKH�LQGH[�

VL]H�WR�JLYH�D�E\WH�RIIVHW��ZKLFK�LV�WKHQ�DGGHG�WR�WKH�EXIIHU�

DGGUHVV��

��«��� &RXQW�� 7KH�QXPEHU�RI�LQGLFHV�WR�UHDG�LQ�HDFK�EXIIHU��7KLV�LV�VFDOHG�E\�

WKH�LQGH[�VL]H�WR�JLYH�D�E\WH�FRXQW�

 
1RWHV�� �

 

VertexParameterEnable     

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�(�� � <HV� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� (QDEOH�� 3DUDPHWHU�HQDEOH�PDVN��

��«��� 5HVHUYHG�  

 
1RWHV�� (DFK�YHUWH[�SDUDPHWHU�LV�LQGLYLGXDOO\�HQDEOHG�E\�VHWWLQJ�WKH�FRUUHVSRQGLQJ�ELW���3UH�FRQWH[W����

ELW�WDJV���

 

VertexParameterMsg[0…15] 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�)��²��[�))� %LWILHOG�� <HV� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

����� 7DJ� 3DUDPHWHU�PHVVDJH�WDJ��

������ 5HVHUYHG�� 5HVHUYHG�IRU�IXWXUH�WDJ�H[SDQVLRQ��

������ 6L]H� 3DUDPHWHU�VL]H��LQ����ELW�GDWD�ZRUGV�²����

��� 5HVHUYHG�� �
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��� 6HQG� :KHQ����WKH�SDUDPHWHU�LV�VNLSSHG��

:KHQ����WKH�SDUDPHWHU�LV�VHQW��

��«��� 5HVHUYHG� ��

 
1RWHV�� • (DFK�$3,�YHUWH[�LV�FKDUDFWHUL]HG�E\�D�QXPEHU�RI�SDUDPHWHUV��)RU�2SHQ*/��SDUDPHWHUV�

LQFOXGH�WKH�YHUWH[�FRRUGLQDWHV��5*%$�FRORU��VXUIDFH�QRUPDO��WH[WXUH�FRRUGLQDWHV��DQG�

SRO\JRQ�HGJH�IODJ��)RU�';���SDUDPHWHUV�LQFOXGH�WKH�SRVLWLRQ��QRUPDO��GLIIXVH�FRORU��

VSHFXODU�FRORU��DQG�WH[WXUH�FRRUGLQDWHV��

• (DFK�SDUDPHWHU�FRQWDLQV���WR������ELW�ZRUGV��7KHVH�ZLOO�XVXDOO\�EH�,(((�IORDWLQJ�SRLQW�

YDOXHV��+RZHYHU��DSDUW�IURP�WKH�VL]H��WKLV�XQLW�SODFHV�QR�LQWHUSUHWDW��

• (DFK�SDUDPHWHU�LV�LQGLYLGXDOO\�HQDEOHG�DFFRUGLQJ�WR�WKH����ELW�PDVN�VXSSOLHG�E\�WKH�

9HUWH[3DUDPHWHU(QDEOH�PHVVDJH���

 

VertexProgramAddr 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG�� <HV� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 3URJUDP$GGU� �

������ 5HVHUYHG�� �

 
1RWHV�� +ROGV�WKH�DGGUHVV�ZKHUH�VXEVHTXHQW�9HUWH[3URJUDP'DWD�UHJLVWHUV�ZLOO�EH�ORDGHG���7KH�

DGGUHVV�LV�DXWR�LQFUHPHQWHG�DIWHU�HYHU\�ORDG��

 

VertexProgramData 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� 8VHU�GDWD� <HV� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 8VHU'DWD�� �

 
1RWHV�� +ROGV�WKH�SURJUDP�GDWD�WR�ZULWH�LQWR�SURJUDP�PHPRU\��:&6����$IWHU�UHFHLYLQJ�WKH�GDWD��DQG�

ZULWLQJ�LW��WKH�SURJUDP�DGGUHVV�LV�LQFUHPHQWHG��

 

VertexShadingMode 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� ELWILHOG� <HV� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 7ULJJHU3DUDPHWHU>�@� 7KLV�ILHOG�KROGV�WKH�SDUDPHWHU�ZKLFK�VKRXOG�EH�XVHG�DV�WKH�

WULJJHU�SDUDPHWHU���7KLV�ZLOO�W\SLFDOO\�EH�WKH�YHUWH[�SRVLWLRQ�

ZKHQ�LQ�%HJLQ�(QG�SDUDGLJP��RU�WKH�ODVW�SDUDPHWHU�LQ�WKH�

YHUWH[�DUUD\��SHU�YHUWH[���

�«��� 3URJUDP$GGU>�@� 7KLV�ILHOG�KROGV�WKH�DGGUHVV�RI�WKH�YHUWH[�VKDGLQJ�SURJUDP�WR�

UXQ�WR�WUDQVIRUP��OLJKW��HWF��WKH�LQSXW�YHUWLFHV��
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��� (\H9HUWH[3UHVHQW� 7KLV�ELW��ZKHQ�VHW��ZLOO�FDXVH�WKH�SDUDPHWHU�VHOHFWHG�E\�WKH�

(\H9HUWH[3DUDPHWHU�ILHOG�WR�EH�XVHG�DV�WKH�H\H9HUWH[�IRU�XVHU�

SODQH�FOLSSLQJ�LQ�WKH�*HRPHWU\�8QLW��

��� 8VHU2XWFRGH3UHVHQW� 7KLV�ELW��ZKHQ�VHW��ZLOO�FDXVH�WKH�SDUDPHWHU�VHOHFWHG�E\�WKH�

6SHFLDO3DUDPHWHU�ILHOG�WR�EH�XVHG�DV�WKH�XVHU�FOLSSLQJ�SODQHV�

RXWFRGH�YDOXH�IRU�XVHU�SODQH�FOLS�WHVWLQJ�LQ�WKH�&XOO�8QLW��

��«��� (\H9HUWH[3DUDPHWHU>�@� 7KLV�ILHOG�LGHQWLILHV�WKH�9HF��RXWSXW�SDUDPHWHU�UHJLVWHU�WR�EH�

XVHG�DV�KROGLQJ�WKH�H\H9HUWH[��

��«��� 6SHFLDO3DUDPHWHU>�@� 7KLV�ILHOG�LGHQWLILHV�WKH�9HF��RXWSXW�SDUDPHWHU�UHJLVWHU�WR�EH�

XVHG�DV�KROGLQJ�8VHU&OLS2XWFRGH��LQ�WKH�[�FRPSRQHQW���

��«��� 5HVHUYHG�� �

 
1RWHV�� 'HILQHV�WKH�WULJJHU�SDUDPHWHU�IRU�WKLV�XQLW��

 

ViewPortOffset 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� )ORDW� <HV�� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 2IIVHW;� �

��«��� 2IIVHW<� �

��«��� 2IIVHW=� �

 
1RWHV�� 9LHZSRUW�RIIVHW�IDFWRU�IRU�WKH�[��\�DQG�]�GLUHFWLRQV�DV��IORDWLQJ�SRLQW�QXPEHUV���7KLV�LV�XVHG�

GXULQJ�YLHZSRUW�PDSSLQJ�DIWHU�FOLSSLQJ�KDV�WDNHQ�SODFH���2QO\���VLJQLILFDQW�ZRUGV����

 . 

ViewPortScale 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� )ORDW� <HV� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� 6FDOH;� �

��«��� 6FDOH<� �

��«��� 6FDOH=� �

 
1RWHV�� 9LHZSRUW�VFDOLQJ�IDFWRU�IRU�WKH�[��\�DQG�]�GLUHFWLRQV�DV��IORDWLQJ�SRLQW�QXPEHUV���7KLV�LV�XVHG�

GXULQJ�YLHZSRUW�PDSSLQJ�DIWHU�FOLSSLQJ�KDV�WDNHQ�SODFH���2QO\���VLJQLILFDQW�ZRUGV����
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VisRect 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� %LWILHOG� <HV� �� 1R�

�

%LWV� 1DPH� 'HVFULSWLRQ�

�«��� PLQ�[� �

������ 5HVHUYHG�� �

��«��� PLQ�\� �

������ 5HVHUYHG�� �

��«��� PD[�[� �

������ 5HVHUYHG�� �

��«��� PD[�\� �

 
1RWHV�� +ROGV�WKH�[�DQG�\�FRRUGLQDWH�RI�WKH�YLVLEOH�UHFWDQJOH�UHJLRQ�WKH�UDVWHULVHU�ZLOO�VWD\�ZLWKLQ���7KLV�

ZRXOG�W\SLFDOO\�EH�WKH�RYHUODS�RI�WKH�VFUHHQ�UHFWDQJOH�DQG�WKH�ZLQGRZ�UHFWDQJOH��RU�YLHZSRUW����

7KH�FRRUGLQDWHV�DUH�KHOG�DV�XQVLJQHG�LQWHJHUV���$�SL[HO�LV�
LQ
�LI��PLQ�� ��[�DQG�\����PD[�

 

VTGCommand 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� � 1R� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

� � �

 
1RWHV�� +ROGV�WKH�VHULDO�FRPPDQG�VWUHDP�WR�SDVV�RQ�WR�WKH�97*���1R�LQWHUSUHWDWLRQ�RI�WKH�GDWD�LV�GRQH�

DQG�LW�LV�VHULDOLVHG�LQWR�DQ���ELW�ZLGH�),)2���

 

WaitForCompletion  

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRPPDQG� �[���� ELWILHOG� <HV� �� <HV�

 
%LWV� 1DPH� 'HVFULSWLRQ�

���� 8QLW1DPH� ��� �5DVWHULVHU� �� �5HFWDQJOH�5DVWHULVHU�

��� �*3,2� �� �QRQH�

�«��� 5HVHUYHG�� �

 
1RWHV�� 7KLV�PHVVDJH�FDXVHV�WKH�UDVWHUL]HU��LI�VHOHFWHG��WR�VXVSHQG�DOO�SURFHVVLQJ�XQWLO�D�&RPSOHWLRQ�

VLJQDO�KDV�EHHQ�UHFHLYHG�IURP�WKH�+RVW2XW�8QLW���7KH�:DLW)RU&RPSOHWLRQ�FRPPDQG�LV�

IRUZDUGHG�E\�WKH�UDVWHULVHU��EXW�DQ\�XQLW�ZKLFK�FDQ�ZULWH�WR�PHPRU\�GHOD\V�LW�XQWLO�DOO�

RXWVWDQGLQJ�ZULWHV�KDYH�FRPSOHWHG���7KLV�DOORZV�JURVV�V\QFKURQLVDWLRQ�EHWZHHQ�GLIIHUHQW�SDUWV�

RI�WKH�FRUH��VXFK�DV�PDNLQJ�VXUH�DQ�HGLW�WR�D�WH[WXUH�PDS��YLD�WKH�3L[HO�8QLW��LV�LQ�PHPRU\�

EHIRUH�WKH�WH[WXUH�PDS�LV�UHIHUHQFHG�E\�WKH�7H[WXUH�VXEV\VWHP���5DVWHUL]HU�������

:KHQ�WKH�WDJ�UHDFKHV�WKH�+RVW�2XW8QLW�LW�UHOHDVHV�WKH�UDVWHUL]HU��ZKLFK�ZLOO�KDYH�VWDOOHG�DIWHU�

VHQGLQJ�WKH�FRPPDQG�LQWR�WKH�PHVVDJH�VWUHDP����

,Q�3���LQVWLJDWHV�IOXVKLQJ�RI�WKH�ELQ�RU�VRIW�),)2��
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WindowOrigin 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[���� )L[HG�� <HV� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«��� [� �

������ 5HVHUYHG�� �

��«��� \� �

������ UHVHUYHG� �

 
1RWHV�� +ROGV�WKH�ZLQGRZ�RULJLQ�FRRUGLQDWH�DGGHG�WR�DOO�SULPLWLYHV��H[FHSW�5HQGHU/LQH�'��WR�FRQYHUW�

D�ZLQGRZ�UHODWLYH�FRRUGLQDWH�WR�D�VFUHHQ�UHODWLYH��
V�FRPSOHPHQW�FRRUGLQDWH���

 

WriteCurrent 

7\SH� 7DJ� )RUPDW� &RQWH[W�6Z� 'DWDZRUGV� ,VRFKURQRXV�

&RUH�FRQWURO� �[�%)� � 1R� �� 1R�

 
%LWV� 1DPH� 'HVFULSWLRQ�

�«�� 3DUDPHWHU� �

�«��� 5HVHUYHG�� �

 
1RWHV�� :ULWHV�WKH�VHOHFWHG�SDUDPHWHU��LQ�WKH�ORZHU���ELWV��WR�WKH�&RHIILFLHQW�0HPRU\�LQ�WKH�9HUWH[�

6KDGLQJ�8QLW��
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6.2 Programmable Registers 

The Vertex Shading T&L unit is programmable, as are the Texture Coordinate, Shading, Pixel Address and 
Pixel Units in the graphics core.  Of these, each functional group contains both programmable and fixed-
function registers. 

P10 supports hardware context switching which maintains the current chip state in memory.  Switches 
occur automatically on GPIO circular buffer events (15us) and Isochronous evnts (3us) triggered by 
timestamps based on VTG# and scanline range. 

Each programmable unit has its own assembler, disassembler, instruction set and interfaces.  The 
Assemblers produce “C” array files with unsigned integers for inclusion in a compilation.  It is also possible 
to generate these “on the fly” using supplied library function files.  Each programmable unit has full 
assembler/disassembler user documentation: 

The assembled instructions behave as if they complete in one (1) cycle but for floating point operations this 
is unusual.  However the hardware automatically stalls to give the correct behavior.  Understanding stall 
behavior and recovery is important to efficient use of the P10 chip.  

All memory accesses are virtual and unified (command and vertex buffers, depth, colors) whether on- or off-
card).  On-card bandwidth is app. 16Gb/s (250MHz memory), while host bandwidth is constrained by the 
AGP rate – typically 1Gb/s for AGP 4x.   

Most programs are generated algorithmically with some hand polishing for frequently-used routines.  
Programs run when a Tile command or Run*prog command is received by the appropriate unit. 

This section does not provide programming examples or suggestions.  For more detailed information on the 
use of programmable registers see the  P10 Programmers Guide.   

6.2.1 Vertex Shading Unit (T&L) 
The DX8 vertex shading language has only one type of data – a four component floating point vector 
(“Vec4”).  The instruction set is very much geared to vector operations.  Scalar operations are supported by 
promoting one component to a vector and then completing the vector operation as normal.  Operations like 
dot products between two vectors are also supported as well some scalar-only operations (e.g. reciprocals 
and inverse square roots). Each vector operation should take only one cycle. 

Each vertex is processed independently and no connectivity knowledge is available.  Effectively, a vertex is 
simply a unit of work.  So for multi-pass processes it may be necessary to use WaitForCompletion to 
ensure pass 1 finishes before pass 2 starts. 

The vertex shader program can be up to 128 instructions long. 

Vertex Shading allows T&L programs for OpenGL Basic Transforms, Directional Lights, Material, Projection 
and Viewport Mapping and Tessellation, Transform Coding (e.g. for IDCT MPEG decoding) and color space 
conversion. 

6.2.1.1 Resources 
Constant registers (“coefficient memory”) hold long-term data such as matrices,  lighting and material 
parameters.. The programs can only read this memory which has a minimum size of 96 Vec4 words. 

The vertex registers hold vertex parameter data likely to be updated frequently.  It has a minimum size of 
16 Vec4 words and is read only from the program. 

The scratch registers hold the temporary working variables.  They have three read ports2 and one write 
port and support masked writes to address individual components.  The registers hold 16 Vec4 entries and 
the read and write addresses are encoded in the instruction.  There are scratch registers for 64 floating 
point numbers and program storage for 256 instructions. 

The ALU is basically a three input Vec4 multiplier/adder with instructions like add, subtract, multiply, 
multiply add, dot product, etc.  Scalar instructions include reciprocal, inverse square root, log2 and antilog2.  
The input components can be swizzled to reorder or replicate components to allow scalar operations. 

Updates to the scratch registers and the output registers can be masked so any combination of the 4 
components in the vector can be written. 

                                                           
2 There is one instruction (Multiply add) which could use the three ports but most of the example programs only need two vectors to 
come from the scratch memory, so it would be possible to limit this to a two read port device and catch any three port read access 
in a user program (during translation to our microcode format) and use two instruction with some temporary storage to implement 
this operation. 
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Starting any program triggers a watchdog timer.  The watchdog will time out after 4096 cycles - if the 
program hasn’t finished normally by then it is terminated (by an interrupt).  This mechanism prevents a 
faulty program from hanging the unit (and hence chip). 

   

6.2.1.2 Vertex Shader Instruction Set 
 

Bits Name Description 

�«�� 2S&RGH� 7KLV�ILHOG�KROGV�WKH�$/8�RSHUDWLRQ��6HH�ODWHU�IRU�D�GHVFULSWLRQ��

�«�� 9HFWRU&RXQW� 7KLV�ILHOG�KROGV�WKH�QXPEHU�RI�FRPSRQHQWV�LQ�WKH�YHFWRU���7KH�

RSWLRQV�DUH��

� �� �RQH�FRPSRQHQW�YHFWRU��L�H��D�VFDODU��

� �� �WZR�FRPSRQHQW�YHFWRU�

� �� �WKUHH�FRPSRQHQW�YHFWRU�

� �� �IRXU�FRPSRQHQW�YHFWRU�

�«��� &RHII$GGU� 7KLV�ILHOG�VHOHFWV�WKH�IORDW�WR�UHDG�IURP�WKH�FRHIILFLHQW�PHPRU\���

7KH�DGGUHVV�LV�PRGLILHG�E\�WKH�&RHII$GGU%DVH�DQG�

&RHII'DWD7\SH�ILHOGV��

��«��� ,Q9HUWH[$GGU� 7KLV�ILHOG�VHOHFWV�WKH�IORDW�WR�UHDG�IURP�WKH�LQSXW�YHUWH[�

UHJLVWHUV��7KH�DGGUHVV�LV�PRGLILHG�E\�WKH�,Q9HUWH[$GGU%DVH�DQG�

,Q9HUWH['DWD7\SH�ILHOGV��

��«��� 6FU$GGU$� 7KLV�ILHOG�VHOHFWV�WKH�IORDW�WR�UHDG�IURP�WKH�VFUDWFK�UHJLVWHU�ILOH���

7KLV�YDOXH�LV�VUF$�GDWD���7KH�DGGUHVV�LV�PRGLILHG�E\�WKH�

6FU$GGU%DVH$�DQG�6FU'DWD7\SH$�ILHOGV��

��«��� 6FU$GGU%� 7KLV�ILHOG�VHOHFWV�WKH�IORDW�WR�UHDG�IURP�WKH�VFUDWFK�UHJLVWHU�ILOH���

7KLV�YDOXH�LV�VUF%�GDWD��7KH�DGGUHVV�LV�PRGLILHG�E\�WKH�

6FU$GGU%DVH%�DQG�6FU'DWD7\SH%�ILHOGV��

��«��� $UJ$� 7KLV�ILHOG�VHOHFWV�WKH�DUJ$�LQSXW�WR�WKH�$/8���7KH�RSWLRQV�DUH��

� �� �FRHII�GDWD�

� �� �LQSXW�YHUWH[�GDWD�

� �� �VUF$�IURP�WKH�VFUDWFK�UHJLVWHU�ILOH�

� �� �VUF%�IURP�WKH�VFUDWFK�UHJLVWHU�ILOH�

��«��� $UJ%� 7KLV�ILHOG�VHOHFWV�WKH�DUJ%�LQSXW�WR�WKH�$/8���7KH�RSWLRQV�DUH��

� �� �FRHII�GDWD�

� �� �LQSXW�YHUWH[�GDWD�

� �� �VUF$�IURP�WKH�VFUDWFK�UHJLVWHU�ILOH�

� �� �VUF%�IURP�WKH�VFUDWFK�UHJLVWHU�ILOH�

��«��� $UJ&� 7KLV�ILHOG�VHOHFWV�WKH�DUJ&�LQSXW�WR�WKH�$/8���7KH�RSWLRQV�DUH��

� �� �FRHII�GDWD�

� �� �LQSXW�YHUWH[�GDWD�

� �� �VUF$�IURP�WKH�VFUDWFK�UHJLVWHU�ILOH�

� �� �VUF%�IURP�WKH�VFUDWFK�UHJLVWHU�ILOH�

��«��� 0RG$� 7KLV�ILHOG�GHILQHV�KRZ�DUJ$�LV�PRGLILHG�EHIRUH�JRLQJ�LQWR�WKH�

$/8���7KH�RSWLRQV�DUH��

� �� �SDVV�

� �� �QHJDWH�

� �� �DEVROXWH�

� �� �FODPS�WR�]HUR�LI�QHJDWLYH�

��«��� 0RG%� 7KLV�ILHOG�GHILQHV�KRZ�DUJ%�LV�PRGLILHG�EHIRUH�JRLQJ�LQWR�WKH�

$/8���7KH�RSWLRQV�DUH��

� �� �SDVV�

� �� �QHJDWH�

� �� �DEVROXWH�

� �� �FODPS�WR�]HUR�LI�QHJDWLYH�
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Bits Name Description 

��«��� &RHII$GGU%DVH� 7KLV�ILHOG�GHILQHV�KRZ�WKH�FRHIILFLHQW�DGGUHVV�LV�JHQHUDWHG���7KH�

RSWLRQV�DUH���

� �� �UHODWLYH��L�H��EDVH���&RHII$GGU��

� �� �DEVROXWH��L�H��&RHII$GGU��

� �� �LQGLUHFW��L�H��DGGUHVV5HJ���&RHII$GGU��

� �� �FLUFXODU�

� DGGU� �FRHII%DVH���FRHII$GGU�

� LI��DGGU�!�FRHII(QG��

� �DGGU� �FRHII2ULJLQ���DGGU���FRHII(QG��

��� &RHII'DWD7\SH� �� �6FDODU��� �9HFWRU�

��� ,Q9HUWH[$GGU%DVH� �� �5HODWLYH� �� �$EVROXWH�

��� ,Q9HUWH['DWD7\SH� �� �6FDODU��� �9HFWRU�

��� 6UF$GGU%DVH$� �� �5HODWLYH� �� �$EVROXWH�

��� 6FU'DWD7\SH$� �� �6FDODU��� �9HFWRU�

��� 6UF$GGU%DVH%� 7KLV�ILHOG�GHILQHV�KRZ�WKH�VFUDWFK�UHJLVHWHU�%�DGGUHVV�LV�

JHQHUDWHG���7KH�RSWLRQV�DUH��

� �� �UHODWLYH��L�H��EDVH���6FU$GGU%��

� �� �DEVROXWH��L�H��6UF$GGU%��

��� 6UF'DWD7\SH%� 7KLV�ILHOG�GHILQHV�WKH�GDWD�W\SH��7KH�RSWLRQV�DUH��

� �� �VFDODU�

� �� �YHFWRU�

��«��� 'HVW$GGU� 7KLV�ILHOG�KROGV�WKH�DGGUHVV�WR�XSGDWH�ZLWK�WKH�UHVXOWV�RI�DQ�

$/8�RSHUDWLRQ���7KH�DGGUHVV��DIWHU�PRGLILFDWLRQ�E\�WKH�

'HVW$GGU%DVH��LV�GHFRGHG�LQWR�WKH�IROORZLQJ�UDQJHV��

�«��� �VFUDWFK�UHJLVWHU�

��«��� �&RORU$>U��J��E��D@«&RORU+>U��J��E��D@�

��«���� �7H[WXUH&RRUG+>V��W��U��T@«�

���«���� �ZLQGRZ�FRRUGLQDWH�

���� �KRPRJHQRXV�:�

���� �DGGUHVV�UHJLVWHU�

���«���� �QR�ZULWH�

1RWH�WKH�&RORU$«&RORU+�SDUDPHWHUV�DUH�DXWRPDWLFDOO\�FODPSHG�

ZKHQ�XVHG�GRZQVWUHDP��

7KH�LQWHUSUHWDWLRQ�RI�WKH�&RORU$«&RORU+�DQG�

7H[WXUH&RRUG$«7H[WXUH&RRUG+�YDOXHV�LV�GRZQ�WR�WKH�

SURJUDPV�UXQQLQJ�LQ�WKH�7H[WXUH�&RRUGLQDWH�8QLW�DQG�WKH�

6KDGLQJ�8QLW��

��� 'HVW$GGU%DVH� 7KLV�ILHOG�GHILQHV�KRZ�WKH�GHVWLQDWLRQ�DGGUHVV�LV�JHQHUDWHG���7KH�

RSWLRQV�DUH��

� �� �UHODWLYH��L�H��EDVH���'HVW$GGU��

� �� �DEVROXWH��L�H��'HVW$GGU��

��� 'HVW'DWD7\SH� 7KLV�ILHOG�GHILQHV�WKH�GDWD�W\SH��7KH�RSWLRQV�DUH��

� �� �VFDODU�

� �� �YHFWRU�

��«��� 6HTXHQFHU� 7KLV�ILHOG�KROGV�WKH�VHTXHQFHU�RSHUDWLRQ���6HH�ODWHU�IRU�D�

GHVFULSWLRQ��

��«��� 6HT'DWD� 7KLV�ILHOG�KROGV�GDWD�PDLQO\�IRU�VHTXHQFHU�UHODWHG�RSHUDWLRQV�

VXFK�DV�MXPS�RU�VXEURXWLQH�DGGUHVVHV��ORRS�FRXQWHU�YDOXHV���,W�

FDQ�DOVR�VXSSO\�D�YDOXH�WR�EH�ORDGHG�RU�DGGHG�WR�WKH�EDVH�

UHJLVWHUV���,QVWUXFWLRQ�DGGUHVVHV�FDQ�EH�DEVROXWH�����RU�UHODWLYH�

����DQG�WKLV�LV�FRQWUROOHG�E\�WKH�PRVW�VLJQLILFDQW�ELW��
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Bits Name Description 

 
1RWHV�� 7\SLFDO�LQVWUXFWLRQV�DUH��

5HJ>��@� �$GG����>FRHII��@��LQ>�@�������

� ��$GG�VFDODU�KHOG�LQ�LQSXW�YHUWH[�UHJLVWHU���WR��

� ��9HF��VWDUWLQJ�DW�DGGUHVV��LQ�FRHIILFLHQW�PHPRU\��WKHQ�VWRUH�UHVXOW�LQ��

� ��VFUDWFK�UHJLVWHU�VWDUWLQJ�DW����

�5HJ>�@� �0DGG���FRHII>��@��UHJ>��@��UHJ>�@��

� ����FRPSRQHQW�GRW�SURGXFW�RI�WKH�9HF��LQ�FRHII�PHPRU\�DW�DGGUHVV���DQG��

� ��WKH�9HF��LQ�6FUDWFK�UHJLVWHU����DGG�WKH�UHVXOW�WR�6FUDWFK�UHJLVWHU������

� ��,I�0DGG�LV�FKDQJHG�WR�'RW�WKHQ�UHJ>�@�LV�FOHDUHG�ILUVW���

�

6.2.1.3 Vertex Shader ALU    
The Arithmetic Logic Unit supports common operators such as Move, Add, Mul, MAdd, Min, Max, RSqrt, 
Fract etc.  Some special purpose opcodes are also supported: 
• ShiftSign – used to build up outcode for user clip planes 
• Mantissa and Exponent – For DX Log instruction 
 

The ALU instructions are shown below (d is destination, s0, s1 and s2 are the three sources).   

Value. Name Stall Description 

�� 0RYH� �� G� �V��

�� $GG� �� G� �V����V��

�� 0$GG� �� G� �V��
�V����V��

�� 0XO� �� G� �V��
�V��

�� 0LQ� �� G� �0LQ��V���V���

�� 0D[� �� G� �0D[��V���V���

�� 6/7� �� LI��V����V���G� �����HOVH�G� �����

�� 6*(� �� LI��V��! �V���G� �����HOVH�G� �����

�� )UDFW� �� G� �IUDFWLRQDO�SDUW�RI�V��

�� 7UXQF� �� G� �LQWHJHU�SDUW�RI�V���DV�D�IORDWLQJ�SRLQW�QXPEHU��

��� 'RW� �� G� �V��
�V��IRU�ILUVW�FRPSRQHQW��HOVH�G� �V��
�V����V��

��� 6KLIW6LJQ� �� G� �V�������_�V��VLJQ��DOORZV�XVHU�FOLS�RXWFRGH�WR�EH�EXLOG�XS�

��� 5HFLS� ��� G� �������V���UHWXUQV�PD[LPXP�SRVLWLYH�QXPEHU�LI�V�� �����

��� 'LY� �� �G� �V����V���UHWXUQV�PD[LPXP�SRVLWLYH�RU�QHJDWLYH�QXPEHU�LI�V�� �����

��� 56TUW� �� G� �������VTUW��V�������ELWV�SUHFLVLRQ��

��� $/RJ� �� G� ��V������ELWV�SUHVFLVLRQ��

��� /RJ� �� G� �ORJ���V�������ELW�SUHFLVLRQ��

��� ([SRQHQW� �� G� �,QW7R)ORDW��V��H��������

��� 0DQWLVVD� �� G� �,QW7R)ORDW��������V��P��

��� ,QW7R)ORDW� �� G� �,QW7R)ORDW��V���

��� )ORDW7R,QW� �� G� �)ORDW7R,QW��V���

��� +5HFLS� �� G� �������V���UHWXUQV�����LI�_V�_���HSVLORQ���HSVLORQ� �������

 

The ALU is pipelined and has a throughput of one operation per cycle with an anticipated latency of 3 
cycles for the result. 

6.2.1.4 Vertex Shader Sequencer Instructions 
All sequencer operations are free.   P10 includes flow control for subroutines: 

                                                           
3 The Recip, Div and HRecip instructions will stall by the same amount if the next instruction also uses the multiplier.  
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Value Name Description 

�� ,QF� 7KH�QH[W�VHTXHQFHU�DGGUHVV�LV�WKH�FXUUHQW�VHTXHQFHU�DGGUHVV������

�� -XPS� 7KH�QH[W�VHTXHQFHU�DGGUHVV�LV�WKH�DGGUHVV�LQ�WKH�VHT'DWD�ILHOG���7KH�

DGGUHVV�LQ�WKH�VHT'DWD�ILHOG�LV�DQ�DEVROXWH�DGGUHVV�LI�WKH�PRVW�

VLJQLILFDQW�ELW�LV�FOHDU��RU�D�UHODWLYH�DGGUHVV�LI�LW�LV�VHW��

��

��

/RRS��

/RRS��

7KH�ORRS�FRXQWHU���RU���LV�ORDGHG�ZLWK�WKH�FRQWHQWV�RI�WKH�VHT'DWD�

ILHOG���7KH�PD[LPXP�ORRS�FRXQW�LV�����DQG�LV�SULPDULO\�LQWHQGHG�IRU�

ORRSLQJ�DURXQG�OLJKWV���

7KH�QH[W�VHTXHQFHU�DGGUHVV�LV�WKH�FXUUHQW�VHTXHQFHU�DGGUHVV������

��

��

'-1=��

'-1=��

7KH�ORRS�FRXQWHU���RU���LV�GHFUHPHQWHG�DQG�LI�WKH�UHVXOW�LV�]HUR�WKH�

QH[W�VHTXHQFHU�DGGUHVV�LV�WKH�FXUUHQW�VHTXHQFHU�DGGUHVV������RWKHUZLVH�

WKH�DGGUHVV�LQ�WKH�VHT'DWD�ILHOG�LV�XVHG�DV�WKH�QH[W�VHTXHQFHU�DGGUHVV���

7KH�VHT'DWD�DGGUHVV�FDQ�EH�DEVROXWH�RU�UHODWLYH��

�� &DOO� 7KH�FXUUHQW�DGGUHVV�����LV�SXVKHG�RQ�WR�WKH�UHWXUQ�VWDFN�DQG�WKH�QH[W�

VHTXHQFHU�DGGUHVV�LV�WKH�DGGUHVV�LQ�WKH�VHT'DWD�ILHOG���7KH�VWDFN�LV�

RQO\�IRXU�GHHS�DQG�WKHUH�LV�QR�SURWHFWLRQ�DJDLQVW�RYHUIORZ��7KH�

VHT'DWD�DGGUHVV�FDQ�EH�DEVROXWH�RU�UHODWLYH��

�� 5HWXUQ� 7KH�QH[W�VHTXHQFHU�DGGUHVV�LV�WDNHQ�IURP�WKH�UHWXUQ�VWDFN�DQG�WKH�

VWDFN�LV�SRSSHG���7KH�VWDFN�LV�RQO\�IRXU�GHHS�DQG�WKHUH�LV�QR�

SURWHFWLRQ�DJDLQVW�XQGHUIORZ��

�� 6WRS� 7KLV�WHUPLQDWHV�WKH�SURJUDP�DQG�LPSOHPHQWV�WKH�QHFHVVDU\�

KDQGVKDNLQJ�WR�DFFHSW�PRUH�YHUWH[�GDWD�DQG�SDVV�DQ\�UHVXOWV�LQWR�WKH�

SLSHOLQH�IRU�FXOOLQJ�DQG�FOLSSLQJ��

�� ,QF&RHII%DVH5HJ� 7KH�FRHII�DGGUHVV�UHJLVWHU�XVHG�IRU�UHODWLYH�DGGUHVVLQJ�KDV�WKH�

VHTXHQFHU�GDWD�ILHOG�DGGHG�WR�LW���7KH�VHTXHQFHU�GDWD�LV�VLJQ�H[WHQWHG�

EHIRUH�WKH�DGGLWLRQ��

7KH�QH[W�VHTXHQFHU�DGGUHVV�LV�WKH�FXUUHQW�VHTXHQFHU�DGGUHVV������

��� /RDG&RHII%DVH5HJ� 7KH�FRHII�DGGUHVV�UHJLVWHU�XVHG�IRU�UHODWLYH�DGGUHVVLQJ�KDV�WKH�

VHTXHQFHU�GDWD�ILHOG�ORDGHG�LQWR�LW���7KH�VHTXHQFHU�GDWD�LV�ILUVW�

PXOWLSOLHG�E\���EHIRUH�ORDGLQJ��7KH�QH[W�VHTXHQFHU�DGGUHVV�LV�WKH�

FXUUHQW�VHTXHQFHU�DGGUHVV������

��� /RDG&RHII2ULJLQ5HJ� 7KH�FRHII�RULJLQ�UHJLVWHU�XVHG�IRU�FLUFXODU�DGGUHVVLQJ�KDV�WKH�VHTXHQFHU�

GDWD�ILHOG�ORDGHG�LQWR�LW���7KH�VHTXHQFHU�GDWD�LV�ILUVW�PXOWLSOLHG�E\���

EHIRUH�ORDGLQJ��7KH�QH[W�VHTXHQFHU�DGGUHVV�LV�WKH�FXUUHQW�VHTXHQFHU�

DGGUHVV������

��� /RDG&RHII(QG5HJ� 7KH�FRHII�HQG�UHJLVWHU�XVHG�IRU�FLUFXODU�DGGUHVVLQJ�KDV�WKH�VHTXHQFHU�

GDWD�ILHOG�ORDGHG�LQWR�LW���7KH�VHTXHQFHU�GDWD�LV�ILUVW�PXOWLSOLHG�E\���

EHIRUH�ORDGLQJ��7KH�QH[W�VHTXHQFHU�DGGUHVV�LV�WKH�FXUUHQW�VHTXHQFHU�

DGGUHVV������
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6.2.2 Shader (Primitive Color) Unit  
The Shading Unit is responsible for calculating the color of a fragment.  The color is normally a function of 
some iterated parameters, some constants and one or more sampled and filtered textures.  This unit 
replaces the functions previously carried out by the following units in earlier rasterizer chips: 
• Color DDA Unit 
• Texture Composite Unit 
• Texture Application Unit 
• YUV Unit 
• Fog Unit 
• Alpha Test Unit 
P10 supports primitive color programming in two stages: Texture co-ordinate calculation and color 
calculation.  Texture coordinate calculation is handled by the Texture Coordinate unit, described later.  
Color calculation handled by the Shader unit program(s) combine texel data with interpolated values and 
constants.  Calculations are done in fixed point signed 4.8 integers.  The distinction between units is in the 
type of plane equation supported – textures and colors themselves are simply names, so for example a 
color can be perspective-corrected. 

Note:  Vertex-related data parameters held after the Context Unit are not accessible when using the 
Isochronous Stream. 

6.2.2.1 Resources 
The unit supports 8 simultaneous textures with any combination of 1d, 2d, 3d and cube maps, however by 
using cube maps to hold mipmap chains, or 3d maps to hold bilinear 2d arrays, many more are possible.  
The limit is probably the number of possible floating point plane equations (32 each for texture and color). 

6.2.2.2 Shader (Primitive Color) Instruction Set 
 

Bits Name Width Description 

�«�� $DGGU� �� 7KLV�ILHOG�VHOHFWV�D�E\WH�RU����ELWV�WR�LQSXW�LQWR�WKH�$�SRUW�RI�WKH�

$/8���7KH�ILHOG�LV�GHFRGHG�LQWR�WKH�IROORZLQJ�UDQJHV��

� �«��� /RFDO�UHJLVWHU����RII�����

� ��«��� 7H[WXUH�UHJLVWHU����RII�����

� ��«��� 3ODQH�HTXDWLRQ����RII�����

� ��«���� *OREDO�UHJLVWHU����RII�����

� ���«���� &RQVWDQW�ILHOG��RQO\�RQH��

7KH�FRPPRQ�DGGUHVV�UDQJH�DOORZV�RQH�SDUDPHWHULVHG�VXEURXWLQH�WR�

EH�XVHG�IRU�DOO�LQSXW�VRXUFHV���7KH�DGGUHVV�FDQ�EH�PRGLILHG�

DFFRUGLQJ�WR�WKH�$$GGU0RGH�ILHOG��

�«�� $$GGU0RGH� �� 7KLV�ILHOG�GHILQHV�KRZ�WKH�DGGUHVV�JLYHQ�LQ�WKH�$$GGU�ILHOG�LV�WR�EH�

PRGLILHG���7KH�RSWLRQV�DUH��

�� $EVROXWH��L�H��XVH�YDOXH�DV�JLYHQ��

�� $EVROXWH�&RPSRQHQW���5HSODFH�ERWWRP�WZR�ELWV�E\��

� FRPSRQHQW�QXPEHU��

�� $UJ5HODWLYH��WR�YDOXH�SXVKHG�RQ�VXEURXWLQH�FDOO���

�� $UJ5HODWLYH�&RPSRQHQW���$V�IRU�UHODWLYH�EXW�ZLWK��

� ERWWRP�WZR�ELWV�UHSODFHG�E\�FRPSRQHQW�QXPEHU��

7KH�$UJ5HODWLYH�PRGH�XVHV�WKH�WRS�WZR�ELWV�RI�WKH�$$GGU�ILHOG�WR�

VHOHFW�ZKLFK�RI�WKH�IRXU�DUJXPHQWV�VKRXOG�EH�XVHG�DV�WKH�EDVH�

DGGUHVV���7KH�UHPDLQLQJ�$$GGU�ELWV�DUH�]HUR�H[WHQGHG�EHIRUH�WKH�

UHODWLYH�FDOFXODWLRQ�LV�GRQH��
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��«��� $)RUPDW� �� 7KLV�ILHOG�VHOHFWV�KRZ�WKH�VHOHFWHG�$�GDWD�LV�FRQYHUWHG�IURP�D�E\WH�

WR�WKH����ELW�VLJQHG�IRUPDW���'DWD�ZKLFK�LV�DOUHDG\�LQ����ELW�IRUPDW�

�L�H��IURP�WKH�ORFDO�UHJLVWHU�ILOH��LV�SDVVHG�RQ�XQFKDQJHG���7KH�

RSWLRQV�DUH��

� �� 0DS7R2QH��LI�[�  ������\� �����HOVH�\� ���[��

� �� =HUR�H[WHQG�

� �� %LDV���LI�[�  ������\� �����HOVH�\� �[��������

� �� %LDV���LI�[�  ������\� �����HOVH�\� ��[��������
����

� �� %LDV���LI�[�  ������\� �����HOVH�\� ��[��������
����

� �� ,QYHUW��\� �a[��]HUR�H[WHQGHG��

� �� +DOI��\� ������

��«��� %$GGU� �� 7KLV�ILHOG�VHOHFWV�D�E\WH�RU����ELWV�WR�LQSXW�LQWR�WKH�%�SRUW�RI�WKH�

$/8���7KH�ILHOG�LV�GHFRGHG�LQWR�WKH�IROORZLQJ�UDQJHV��

� �«��� /RFDO�UHJLVWHU����RII�����

� ��«��� 7H[WXUH�UHJLVWHU����RII�����

� ��«��� 3ODQH�HTXDWLRQ����RII�����

� ��«���� *OREDO�UHJLVWHU����RII�����

� ���«���� &RQVWDQW�ILHOG��RQO\�RQH��

7KH�FRPPRQ�DGGUHVV�UDQJH�DOORZV�RQH�SDUDPHWHULVHG�VXEURXWLQH�WR�

EH�XVHG�IRU�DOO�LQSXW�VRXUFHV��

:KHQ�D�UHVRXUFH�FRQIOLFW�RFFXUV�EHWZHHQ�WKH�$$GGU�DQG�%$GGU�WKH�

$$GGU�DOZD\V�ZLQV�DQG�WKH�YDOXH�UHIHUHQFHG�E\�LW�ZLOO�EH�XVHG�DV�WKH�

%�YDOXH���7KH�SODQH��JOREDO�DQG�FRQVWDQW�ILHOGV�XVH�WKH�VDPH�

UHVRXUFHV�VR�DUH�PXWXDOO\�H[FOXVLYH�DFURVV�ERWK�DGGUHVVHV���7KH�

WH[WXUH�UHJLVWHUV�FDQ�RQO\�EH�XVHG�RQFH�LQ�DQ�LQVWUXFWLRQ���7KH�

DGGUHVV�FDQ�EH�PRGLILHG�DFFRUGLQJ�WR�WKH�%$GGU0RGH�ILHOG��

7KH�$UJ5HODWLYH�PRGH�XVHV�WKH�WRS�WZR�ELWV�RI�WKH�%$GGU�ILHOG�WR�

VHOHFW�ZKLFK�RI�WKH�IRXU�DUJXPHQWV�VKRXOG�EH�XVHG�DV�WKH�EDVH�

DGGUHVV���7KH�UHPDLQLQJ�%$GGU�ELWV�DUH�]HUR�H[WHQGHG�EHIRUH�WKH�

UHODWLYH�FDOFXODWLRQ�LV�GRQH��
��«��� %$GGU0RGH� �� 7KLV�ILHOG�GHILQHV�KRZ�WKH�DGGUHVV�JLYHQ�LQ�WKH�%$GGU�ILHOG�LV�WR�EH�

PRGLILHG���7KH�RSWLRQV�DUH��

� �� $EVROXWH��L�H��XVH�YDOXH�DV�JLYHQ��

� �� $EVROXWH�&RPSRQHQW���5HSODFH�ERWWRP�WZR�ELWV�E\��

� � FRPSRQHQW�QXPEHU��

� �� $UJ5HODWLYH��WR�YDOXH�SXVKHG�RQ�VXEURXWLQH�FDOO���

� �� $UJ5HODWLYH�&RPSRQHQW���$V�IRU�UHODWLYH�EXW�ZLWK��

� � ERWWRP�WZR�ELWV�UHSODFHG�E\�FRPSRQHQW�QXPEHU��

��«��� %)RUPDW� �� 7KLV�ILHOG�VHOHFWV�KRZ�WKH�VHOHFWHG�%�GDWD�LV�FRQYHUWHG�IURP�D�E\WH�WR�

WKH����ELW�VLJQHG�IRUPDW���'DWD�ZKLFK�LV�DOUHDG\�LQ����ELW�IRUPDW��L�H��

IURP�WKH�ORFDO�UHJLVWHU�ILOH��LV�SDVVHG�RQ�XQFKDQJHG���7KH�RSWLRQV�

DUH��

� �� 0DS7R2QH��LI�[�  ������\� �����HOVH�\� ���[��

� �� =HUR�H[WHQG�

� �� %LDV���LI�[�  ������\� �����HOVH�\� �[��������

� �� %LDV���LI�[�  ������\� �����HOVH�\� ��[��������
����

� �� %LDV���LI�[�  ������\� �����HOVH�\� ��[��������
����

� �� ,QYHUW��\� �a[��]HUR�H[WHQGHG��

� �� +DOI��\� ������
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��«��� :DGGU� �� 7KLV�ILHOG�VHOHFWV�D�UHJLVWHU�WR�ZULWH�WR���7KH�DGGUHVV�UDQJH�LV�VSOLW�XS��

�«����� /RFDO�UHJLVWHU����RII�����

��«����� &�),)2����RII����EXW�UHSOLFDWHG���WLPHV��

7KH�DGGUHVV�LV�PRGLILHG�E\�WKH�:$GGU0RGH�ILHOG�DQG�WKH�ZULWH�

DFWLRQ�LV�TXDOLILHG�E\�WKH�:(0RGH�ILHOG��

:ULWHV�WR�WKH�&�),)2�DUH�DXWRPDWLFDOO\�VFDOHG�DQG�FODPSHG�WR�EH�LQ�

WKH�UDQJH��«�����

7KH�:$GGU�ILHOG�DOVR�VXSSOLHV�WKH�WHVW�FRQGLWLRQ�XVHG�ZKHQ�WKH�

$/8�RSHUDWLRQ�LV�6XE
�DV�IROORZV��

�� �1HYHU� �� �/HVV�

�� �(TXDO��� �/HVV�(TXDO�

�� �*UHDWHU� �� �1RW�(TXDO�

�� �*UHDWHU�(TXDO� �� �$OZD\V�

��«��� :$GGU0RGH� �� 7KLV�ILHOG�GHILQHV�KRZ�WKH�DGGUHVV�JLYHQ�LQ�WKH�:$GGU�ILHOG�LV�WR�EH�

PRGLILHG���7KH�RSWLRQV�DUH��

�� $EVROXWH��L�H��XVH�YDOXH�DV�JLYHQ��

�� $EVROXWH�&RPSRQHQW���5HSODFH�ERWWRP�WZR�ELWV�E\��

� FRPSRQHQW�QXPEHU��

�� $UJ5HODWLYH��WR�YDOXH�SXVKHG�RQ�VXEURXWLQH�FDOO���

�� $UJ5HODWLYH�&RPSRQHQW���$V�IRU�UHODWLYH�EXW�ZLWK��

� � ERWWRP�WZR�ELWV�UHSODFHG�E\�FRPSRQHQW�QXPEHU��

7KH�$UJ5HODWLYH�PRGH�XVHV�WKH�WRS�WZR�ELWV�RI�WKH�:$GGU�ILHOG�WR�

VHOHFW�ZKLFK�RI�WKH�IRXU�DUJXPHQWV�VKRXOG�EH�XVHG�DV�WKH�EDVH�

DGGUHVV���7KH�UHPDLQLQJ�:$GGU�ELWV�DUH�]HUR�H[WHQGHG�EHIRUH�WKH�

UHODWLYH�FDOFXODWLRQ�LV�GRQH��

��«��� :(0RGH� �� 7KLV�ILHOG�GHILQHV�WKH�ZULWH�DFWLRQ�LQ�WKH�ORFDO�UHJLVWHU�ILOH���7KH�

RSWLRQV�DUH��

� �� �1R�ZULWH�

� �� �8QFRQGLWLRQDO�ZULWH�

� �� �:ULWH�LI�IODJ�ELW�LV���

� �� �:ULWH�LI�IODJ�ELW�LV���

$OVR�IRUPV�ELWV��«��RI�DUJ�'�RQ�D�VXEURXWLQH�FDOO�ZKHQ�2S�LV�$UJ��

��«��� 2S� �� 6HH�WDEOH�EHORZ�

��� 'LY�� �� 7KLV�ELW�ZKHQ�VHW�ZLOO�GLYLGH�WKH�$/8�RXWSXW�E\����PDNLQJ�XVH�RI�

WKH�H[WUD�ELW�RI�LQWHUQDO�SUHFLVLRQ�RQ�DGG��VXE�DQG�PXO6�ZKLFK�LV�QRW�

DYDLODEOH�HDVLO\�LI�WKLV�LV�GRQH�DV�D�VHSDUDWH�LQVWUXFWLRQ����)RU�6DWXUDWH�

LW�VHOHFWV�EHWZHHQ�WKH�UDQJHV��«���ZKHQ�VHW��DQG���«���ZKHQ�

FOHDU���

$OVR�IRUPV�ELWV���RI�DUJ�'�RQ�D�VXEURXWLQH�FDOO�ZKHQ�2S�LV�$UJ��

��«��� )ODJ0RGH� �� 7KLV�ILHOG�GHWHUPLQHV�KRZ�WKH�VWDWXV�YDOXH�JHQHUDWHG�E\�WKH�$/8�LV�

FRPELQHG�ZLWK�WKH�YDOXH�LQ�WKH�IODJ�UHJLVWHU���7KH�RSWLRQV�DUH��

� �� �+ROG�

� �� �5HSODFH�

� �� �5HSODFH�ZLWK�VWDWXV�$1'�IODJ�

� �� �5HSODFH�ZLWK�VWDWXV�25�IODJ�

7KLV�ILHOG�LV�DOVR�XVHG�WR�KROG�WKH�YDOXH�WR�ORDG�LQWR�WKH�FRPSRQHQW�

UHJLVWHU�RQ�D�VXEURXWLQH�FDOO�LI�WKH�&&�ILHOG�LV�DOVR�VHW��

$OVR�IRUPV�ELWV��«��RI�DUJ�'�RQ�D�VXEURXWLQH�FDOO�ZKHQ�2S�LV�$UJ��
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��«��� 6HTXHQFHU� �� 7KLV�ILHOG�FRQWUROV�WKH�VHTXHQFHU�RSHUDWLRQV���7KH�RSWLRQV�DUH��

� �� �,QFUHPHQW�

� �� �-XPS�

� �� �-XPS7UXH�

� �� �-XPS)DOVH�

� �� �&DOO�

� �� �5HWXUQ�

� �� �'RQH�

� �� �'RQH$QG�

��� &&� �� 7KLV�ILHOG�VHOHFWV�ZKLFK�FRQGLWLRQ�FRGH�WKH�VHTXHQFHU�VKRXOG�WHVW���

7KH�RSWLRQV�DUH��

� �� �$1'�RI�DOO�IODJ�ELWV�IURP�IUDJPHQW�DUUD\�

� �� �25�RI�DOO�IODJ�ELWV�IURP�IUDJPHQW�DUUD\�

,I�WKLV�ELW�LV�VHW�RQ�D�&DOO�WKHQ�WKH�)ODJ0RGH�ILHOG�LV�XVHG�WR�ORDG�WKH�

&RPSRQHQW�UHJLVWHU�XVHG�LQ�WKH�DGGUHVV�PRGLILFDWLRQ�SURFHVV��

��«��� &RQVWDQW� �� +ROGV�D�FRQVWDQW�RU�MXPS�DGGUHVV��DEVROXWH�RU�UHODWLYH���

 

6.2.2.3 Shader (Primitive Color) ALU 
The ALU supports ADD and SUB with and without Carry or Saturation.  Subroutines are supported with 
Args.   

 

Number Operation Q Notes 

�� $GG� 4� �$���%� �

�� $GG&� 4� �$���%���FDUU\� $GG�ZLWK�FDUU\�

�� $GG6� 4� �0LQ��$���%��[��II�� $GG�ZLWK�VDWXUDWH�

�� $GG6&� 4� �0LQ��$���%���FDUU\���

�[��II��

�

�� 6XE� 4� �$���%� �

�� 6XE&� 4� �$���%�²�FDUU\� �

�� 6XE6� 4� �0D[��$���%�����[������ �

�� 6XE6&� 4� �0D[��$���%�²�FDUU\����

�[������

�

�� 0XOW8� 4� ��$�
�%��!!���� XSSHU����ELWV�

�� 0XOW/� 4� ��$�
�%�� ORZHU����ELWV��

��� 0XOW6� 4� �$�
�%�

4� �0LQ��4���[��II��

4� �0D[��4����[������

�

��� 3DVV$� 4� �$� �

��� 6HOHFW$� 4� �$�LI�IODJ�LV�WUXH�HOVH�

4� �%�

�

��� 6HOHFW%� 4� �%�LI�IODJ�LV�WUXH�HOVH�

4� �$�

�

��� 6DWXUDWH� LI��'LY���

4� �0D[��$�����

4� �0LQ��4���[������

HOVH��

4� �0D[��$����[������

4� �0LQ��4���[������

LI�GLY��ILHOG�LV�VHW��

&ODPS�WR��«���UDQJH�

HOVH�

&ODPS�WR���«���UDQJH�

�

��� $UJ� 1RS� 6HWV�DUJ�'�IURP�WKH�:(0RGH��

)ODJ0RGH�DQG�'LY��ILHOGV���1R�ZULWHV�

DUH�GRQH��
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6.2.2.4 Shader (Primitive Color) - Sequencer Instructions 
 

Name Description 

,QFUHPHQW� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�FXUUHQW�LQVWUXFWLRQ�DGGUHVV������

-XPS� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ���7KH�PRVW�VLJQLILFDQW�ELW�RI�WKH�FRQVWDQW�ILHOG�GHWHUPLQHV�LI�WKH�DGGUHVV�LV�

DQ�DEVROXWH�DGGUHVV�����RU�D�UHODWLYH�DGGUHVV�������,I�LW�LV�D�UHODWLYH�DGGUHVV�WKHQ�WKH�

YDOXH�LQ�WKH�FRQVWDQW�ILHOG�LV�DGGHG�WR�WKH�FXUUHQW�DGGUHVV��

-XPS7UXH�� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ�LI�WKH�VHOHFWHG�FRQGLWLRQ��PDVNHG�E\�WKH�VXEWLOH�PDVN��LV�WUXH��RWKHUZLVH�

WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�LV�WKH�FXUUHQW�LQVWUXFWLRQ�DGGUHVV�������7KH�DGGUHVV�FDQ�

EH�DEVROXWH�RU�UHODWLYH��

-XPS)DOVH�� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ�LI�WKH�VHOHFWHG�FRQGLWLRQ��PDVNHG�E\�WKH�VXEWLOH�PDVN��LV�IDOVH��RWKHUZLVH�

WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�LV�WKH�FXUUHQW�LQVWUXFWLRQ�DGGUHVV������7KH�DGGUHVV�FDQ�

EH�DEVROXWH�RU�UHODWLYH��

&DOO� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ�DQG�WKH�FXUUHQW�LQVWUXFWLRQ�DGGUHVV�����ZULWWHQ�WR�WKH�UHWXUQ�DGGUHVV�

VWDFN��7KH�DGGUHVV�FDQ�EH�DEVROXWH�RU�UHODWLYH���

7KH�$��%�DQG�:�DGGUHVVHV�LQ�HIIHFW�DW�WKH�WLPH�RI�WKH�FDOO�DUH�DOVR�SXVKHG�RQWR�WKH�

VWDFN���6XEVHTXHQW�DGGUHVVHV�FDQ�EH�PDGH�UHODWLYH�WR�WKHVH�SXVKHG�DGGUHVVHV�WR�DOORZ�

OLPLWHG�LQSXW�SDUDPHWHUV�WR�VXEURXWLQHV�ZLWKRXW�KDYLQJ�WR�FRS\�GDWD�LQWR�IL[HG�

SODFHV��

5HWXUQ� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�UHWXUQ�VWDFN���&DOOV�DQG�

5HWXUQV�GR�QRW�QHHG�WR�EH�EDODQFHG�DV�WKH�VWDFN�LV�UHVHW�DW�WKH�VWDUW�RI�D�SURJUDP���

7KH�DGGUHVV�VWDFN�LV�DOVR�SRSSHG��

'RQH� 7KLV�FDXVHV�WKH�VHTXHQFHU�WR�KDOW�DQG�DQ\�KDQGVKDNLQJ�ZLWK�WKH�GRXEOH�EXIIHUHG�

WH[HO�UHJLVWHUV�DQG�RXWSXW�FRORU�),)2�WR�EH�GRQH���7KH�KDQGVKDNLQJ�LV�RQO\�GRQH�LQ�

WKH�FDVH�RI�D�SURJUDP�LQLWLDWHG�E\�WKH�7LOH�PHVVDJH��

'RQH$QG� 7KLV�FDXVHV�WKH�VHTXHQFHU�WR�KDOW�DQG�DQ\�KDQGVKDNLQJ�ZLWK�WKH�GRXEOH�EXIIHUHG�

WH[HO�UHJLVWHUV�DQG�RXWSXW�FRORU�),)2�WR�EH�GRQH���7KH�KDQGVKDNLQJ�LV�RQO\�GRQH�LQ�

WKH�FDVH�RI�D�SURJUDP�LQLWLDWHG�E\�WKH�7LOH�PHVVDJH���7KH�IUDJPHQW�IODJV�DUH�DQGHG�

ZLWK�WKH�VXEWLOH�PDVN�EHIRUH�WKH�VXEWLOH�LV�SDVVHG�RQ��
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6.2.3 Texture Coordinate Unit 
The Texture Coordinate Unit computes one or more perspectively correct texture coordinates for each 
fragment and the appropriate level of detail (lod) when mip mapping.  In addition the texture coordinates 
can be perturbed by an earlier texture access (bump mapping) or treated as the index into a cube (cube 
mapping).  Higher qualities of filtering are supported by way of anisotropic mip mapping and high order 
filters (bicubic for example).  Texture coordinates can have 1, 2 or 3 components to support 1D, 2D or 3D 
texture maps. 

Note:  Vertex-related data parameters (such as dpdx) held after the Context Unit are not accessible 
when using the Isochronous Stream. 

6.2.3.1 Resources 
The Texture Coordinate ALU supports 32 floating point plane equations, 32 global registers and 16 scratch 
registers.  The output register is 64 bits wide and normally holds 32bit RGBA plus optional depth, 16-bit 
color components etc.  Program storage handles up to 128 instructions.  There is also a flag register for 
conditional execution. 

Bump Mapping, Displacement Mapping4 and High Order or Multi-tap filters are supported using cubic 
functions to hold additional texel descriptors.      

6.2.3.2 Texture Coordinate Instruction Set 
The Texture Coordinate unit can run a First program, a Middle program and a Last program in the Shader 
unit (below), revisiting the same Shader data repeatedly.  Each program can be run up to n times for n bits 
of source data.  (For example, First = Zero Accumulator; Second = Add to the Accumulator; Third = Scale 
and Output the Accumulator.) 

 

Bits Name Width Description 

�«�� 6RXUFH$��

3ODQH%DVH>�«�@�

�� 7KLV�ILHOG�VHOHFWV�ZKDW�GDWD�LV�SODFHG�RQ�WKH�LQSXWV�WR�WKH�

$�LQSXW�RI�WKH�IUDJPHQW�DUUD\���7KH�RSWLRQV�DUH��

� �� �WKH�FRQVWDQW������

� �� �WKH�FRQVWDQW�����

� �� �GSG[�SODQH�HTXDWLRQ�SDUDPHWHU��

� �� �GSG\�SODQH�HTXDWLRQ�SDUDPHWHU��

� �� �VWDUW�SODQH�HTXDWLRQ�SDUDPHWHU��

7KH�SODQH�HTXDWLRQ�WR�XVH�LV�KHOG�LQ�WKH�FRQVWDQW�ILHOG��

,W�DOVR�KROGV���RI�WKH���ELWV�RI�WKH�EDVH�DGGUHVV�RI�WKH�

SODQH�UHJLVWHUV�ZKHQ�WKLV�LV�HQDEOHG�IRU�ORDGLQJ��

�«�� 6RXUFH%�

3ODQH%DVH>�«�@�

�� 7KLV�ILHOG�VHOHFWV�ZKDW�GDWD�LV�SODFHG�RQ�WKH�LQSXWV�WR�WKH�

%�LQSXW�RI�WKH�IUDJPHQW�DUUD\���7KH�RSWLRQV�DUH��

� �� �WKH�FRQVWDQW������

� �� �WKH�FRQVWDQW�����

� �� �ORZHU�ZRUG�RI�WKH�JOREDO�UHJLVWHUV��

� �� �XSSHU�ZRUG�RI�WKH�JOREDO�UHJLVWHUV��

7KH�JOREDO�UHJLVWHU�WR�XVH�LV�KHOG�LQ�WKH�FRQVWDQW�ILHOG��

,W�DOVR�KROGV���RI�WKH���ELWV�RI�WKH�EDVH�DGGUHVV�RI�WKH�

SODQH�UHJLVWHUV�ZKHQ�WKLV�LV�HQDEOHG�IRU�ORDGLQJ��

                                                           
5  Displacement mapping is a technique where a surface is tessellated and the tessellation vertices are displaced along the normal 
by an amount looked up from a displacement map.  The displacement map is really a height field stored in a texture map. The 
displaced surface will naturally also perturb the normal from the base surface so the surface lighting will match the new geometry. 
The advantage displacement mapping has over bump mapping 1 is that the visibility along the silhouette edge follows the cues 
given by the lighting, but this comes at a very high cost as the tessellation triangles need to be very small - of the order of a few 
pixels in size. 
5 We could combine the Source* and corresponding Arg* fields into a single field and save 5 bits on the instruction width.  This two 
level decode at present separates the decode and muxing into a set which is outside of the fragment processors and a set which is 
inside the fragment processors.  This split can naturally be done from a single combined field, but is less obvious. 
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Bits Name Width Description 

�«�� 6RXUFH&�

*5%DVH>�«�@�

�� 7KLV�ILHOG�VHOHFWV�ZKDW�GDWD�LV�SODFHG�RQ�WKH�LQSXWV�WR�WKH�

&�LQSXW�RI�WKH�IUDJPHQW�DUUD\���7KH�RSWLRQV�DUH��

� �� �WKH�FRQVWDQW������

� �� �WKH�FRQVWDQW�����

� �� �GSG[�SODQH�HTXDWLRQ�SDUDPHWHU��

� �� �GSG\�SODQH�HTXDWLRQ�SDUDPHWHU��

� �� �VDYHG�GSG[�SODQH�HTXDWLRQ�SDUDPHWHU��

� �� �VDYHG�GSG\�SODQH�HTXDWLRQ�SDUDPHWHU��

7KH�SODQH�HTXDWLRQ�WR�XVH�LV�KHOG�LQ�WKH�FRQVWDQW�ILHOG��

,W�DOVR�KROGV���RI�WKH���ELWV�RI�WKH�EDVH�DGGUHVV�RI�WKH�

JOREDO�UHJLVWHUV�ZKHQ�WKLV�LV�HQDEOHG�IRU�ORDGLQJ��QRWH�

WKHVH�DUH�DGGUHVVHG�LQ�SDLUV���

�«�� 6RXUFH'�

*5%DVH>�@�

�� 7KLV�ILHOG�VHOHFWV�ZKDW�GDWD�LV�SODFHG�RQ�WKH�LQSXWV�WR�WKH�

'�LQSXW�RI�WKH�IUDJPHQW�DUUD\���7KH�RSWLRQV�DUH��

� �� �WKH�FRQVWDQW������

� �� �WKH�FRQVWDQW�����

� �� �ORZHU�ZRUG�RI�WKH�JOREDO�UHJLVWHUV��

� �� �XSSHU�ZRUG�RI�WKH�JOREDO�UHJLVWHUV��

7KH�JOREDO�UHJLVWHU�WR�XVH�LV�KHOG�LQ�WKH�FRQVWDQW�ILHOG��

,W�DOVR�KROGV���RI�WKH���ELWV�RI�WKH�EDVH�DGGUHVV�RI�WKH�

JOREDO�UHJLVWHUV�ZKHQ�WKLV�LV�HQDEOHG�IRU�ORDGLQJ���QRWH�

WKHVH�DUH�DGGUHVVHG�LQ�SDLUV���

��«��� 6RXUFH6FDOH�

1HJDWH6FDOH�

�� 7KLV�ILHOG�VHOHFWV�ZKDW�GDWD�LV�SODFHG�RQ�WKH�LQSXWV�WR�WKH�

6FDOH�LQSXW�RI�WKH�IUDJPHQW�DUUD\���7KH�RSWLRQV�DUH��

� �� �]HUR�

� �� �WKH�SODQH�HTXDWLRQ�VFDOH�ILHOG��

� �� �WKH�FRQVWDQW�ILHOG��ERWWRP���ELWV���

7KH�SODQH�HTXDWLRQ�WR�XVH�LV�KHOG�LQ�WKH�FRQVWDQW�ILHOG��

7KLV�PD\�EH�RYHUULGGHQ�E\�WKH�$UJ6FDOH�ILHOG��DQG�ZKHQ�

LW�GRHV�LW�WKH�OHDVW�VLJQLILFDQW�ELW�LV�WKHQ�XVHG�WR�FRQWURO�

WKH�QHJDWLRQ�RI�WKH�VFDOH�YDOXH��

��� 6DYH3DUDPHWHU*UDGLHQWV� �� 7KLV�ELW��ZKHQ�VHW��ZLOO�FRS\�WKH�FXUUHQWO\�DGGUHVVHG�SODQH�

HTXDWLRQ�G[�DQG�G\�JUDGLHQWV�LQWR�VHSDUDWH�UHJLVWHUV�VR�

WKH\�FDQ�EH�XVHG�E\�6RXUFH&���7KLV�DYRLGV�QHHGLQJ�WZR�

UHDG�SRUWV�RQ�WKH�SODQH�HTXDWLRQ�VWRUDJH�GXULQJ�SDUWLDO�

GHULYDWLYH�FDOFXODWLRQV��

��«��� $UJ$� �� 7KLV�ILHOG�VHOHFWV�ZKDW�GDWD�LV�SODFHG�RQ�WKH�LQSXWV�WR�WKH�

$�SRUW�RI�WKH�$/8���7KH�RSWLRQV�DUH��

� �� �UHJLVWHU�ILOH�$�RXWSXW�SRUW��

� �� �6RXUFH$�LQSXW��

� �� �GLYLGH�UHVXOW��

� �� �IHHGEDFN�YDOXH��VHH�)HHGEDFN
�ILHOGV��

��«��� $UJ%� �� 7KLV�ILHOG�VHOHFWV�ZKDW�GDWD�LV�SODFHG�RQ�WKH�LQSXWV�WR�WKH�

%�SRUW�RI�WKH�$/8���7KH�RSWLRQV�DUH��

� �� �UHJLVWHU�ILOH�$�RXWSXW�SRUW��

� �� �UHJLVWHU�ILOH�%�RXWSXW�SRUW��

� �� �6RXUFH%�LQSXW��

� �� �;�FRRUGLQDWH�IRU�FXUUHQW�IUDJPHQW��

��«��� $UJ&� �� 7KLV�ILHOG�VHOHFWV�ZKDW�GDWD�LV�SODFHG�RQ�WKH�LQSXWV�WR�WKH�

&�SRUW�RI�WKH�$/8���7KH�RSWLRQV�DUH��

� �� �UHJLVWHU�ILOH�$�RXWSXW�SRUW��

� �� �UHJLVWHU�ILOH�%�RXWSXW�SRUW��

� �� �6RXUFH&�LQSXW��
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Bits Name Width Description 

��«��� $UJ'� �� 7KLV�ILHOG�VHOHFWV�ZKDW�GDWD�LV�SODFHG�RQ�WKH�LQSXWV�WR�WKH�

'�SRUW�RI�WKH�$/8���7KH�RSWLRQV�DUH��

� �� �UHJLVWHU�ILOH�%�RXWSXW�SRUW��

� �� �6RXUFH'�LQSXW��

� �� �;�FRRUGLQDWH�IRU�FXUUHQW�IUDJPHQW��

� �� �FXUUHQW�ORG�YDOXH�

��� $UJ6FDOH� �� 7KLV�ILHOG�VHOHFWV�ZKDW�GDWD�LV�SODFHG�RQ�WKH�LQSXWV�WR�WKH�

6FDOH�SRUW�RI�WKH�$/8���7KH�RSWLRQV�DUH��

� �� �6RXUFH6FDOH�LQSXW��

� �� �6FDOH�UHJLVWHU��ORDGHG�DV�D�6SHFLDO�)XQFWLRQ�

2SHUDWLRQ���

��«��� $GGU$�

7H[,'�

*5HJ'HVW5HJ7H[,'�

�� 7KLV�ILHOG�SURYLGHV�WKH�DGGUHVV�IRU�WKH�UHJLVWHU�ILOH�$�SRUW��

,W�DOVR�SURYLGHV�WKH���ELW�WH[WXUH,'��LQ�WKH�OHDVW�

VLJQLILFDQW�ELWV��ZKHQ�D�FRPPDQG�LV�EHLQJ�VHQW���:KHQ�

*5HJ'HVW5HJ7H[,'��LQ�WKH�PRVW�VLJQLILFDQW�ELW��LV�VHW�WKH�

7H[,'�DQG�'HVW5HJ�ZLOO�FRPH�IURP�WKH�JOREDO�UHJLVWHU�

VHOHFWHG�E\�DQ�HDUOLHU�ILHOG�UDWKHU�WKDQ�IURP�WKH�

FRUUHVSRQGLQJ�LQWHJHU�ILHOGV���7KH�7H[,'�LV�ORDGHG�IURP�

ELWV��«��RI�DQ�HYHQ�JOREDO�UHJLVWHU�DQG�WKH�'HVW5HJ�LV�

ORDGHG�IURP�ELWV��«��RI�WKH�VDPH�HYHQ�JOREDO�UHJLVWHU��

��«��� $GGU%�

'HVW5HJ�

/RDG6KDGLQJ�

�� 7KLV�ILHOG�SURYLGHV�WKH�DGGUHVV�IRU�WKH�UHJLVWHU�ILOH�%�SRUW���

,W�DOVR�SURYLGHV�WKH���ELW�GHVW5HJ��LQ�WKH�OHDVW�VLJQLILFDQW�

ELWV��ZKHQ�D�FRPPDQG�LV�EHLQJ�VHQW���7KH�PRVW�

VLJQLILFDQW�ELW�LV�ORDG6KDGLQJ�ELW��

��«��� $GGU:� �� 7KLV�ILHOG�SURYLGHV�WKH�DGGUHVV�IRU�WKH�UHJLVWHU�ILOH�:�

SRUW��

��� ,QGLUHFW� �� 7KLV�ELW��ZKHQ�VHW��FDXVHV�WKH�$GGU$�DQG�$GGU%�ILHOGV�WR�

EH�WUHDWHG�DV�LQGLUHFW�RIIVHWV�ZKLFK�DUH�PDSSHG�WR�DFWXDO�

DGGUHVVHV�YLD�PDSSLQJ�LQIRUPDWLRQ�VHW�XS�IURP�FXEH�

VRUWLQJ���,W�ZLOO�DOVR�FDXVH�WKH�YDOXHV�UHDG�IURP�WKHVH�WZR�

SRUWV�WR�EH�RSWLRQDOO\�QHJDWHG�DQG�WKLV�LV�FRQWUROOHG�E\�

WKH�FXEH�VRUWLQJ�LQIRUPDWLRQ��

��«��� $/82S� �� 6HH�WDEOH�EHORZ��

��«��� )ODJ0RGH� �� 7KLV�ILHOG�GHWHUPLQHV�KRZ�WKH�VWDWXV�YDOXH�JHQHUDWHG�E\�

WKH�$/8�LV�FRPELQHG�ZLWK�WKH�YDOXH�LQ�WKH�IODJ�UHJLVWHU���

7KH�RSWLRQV�DUH��

� �� �+ROG�

� �� �5HSODFH�

� �� �5HSODFH�ZLWK�VWDWXV�$1'�IODJ�

� �� �5HSODFH�ZLWK�VWDWXV�25�IODJ�

��«��� :(0RGH� �� 7KLV�ILHOG�GHILQHV�WKH�ZULWH�DFWLRQ�LQ�WKH�ORFDO�UHJLVWHU�ILOH���

7KH�RSWLRQV�DUH��

� �� �1R�ZULWH� �

� �� �8QFRQGLWLRQDO�ZULWH�

� �� �:ULWH�LI�IODJ�ELW�LV���

� �� �:ULWH�LI�IODJ�ELW�LV���
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Bits Name Width Description 

��«��� 2XWSXW� �� 7KLV�ILHOG�FRQWUROV�ZULWLQJ�WR�WKH�RXWSXW�),)2���7KH�

RSWLRQV�DUH��

� �� �1R�ZULWH��

� �� �:ULWH�WKH�RXWSXW�RI�WKH�$/8��WH[HO&RRUG��WR�DGGU�

���

� �� �:ULWH�WKH�RXWSXW�RI�WKH�$/8��WH[HO&RRUG��WR�DGGU�

���

� �� �:ULWH�WKH�RXWSXW�RI�WKH�$/8��WH[HO&RRUG��WR�DGGU�

���

� �� �:ULWH�WKH�RXWSXW�RI�WKH�$/8��WH[HO&RRUG��WR�DGGU�

���

� �� �:ULWH�WKH�ORG�DQG�IDFH�QXPEHU�WR�DGGU����

� �� �:ULWH�WKH�&RPPDQG�WR�WKH�RXWSXW�),)2��

� �� �6SHFLDO�)XQFWLRQ�2SHUDWLRQ�

7KH�FRPPDQG�GDWD�LV�WDNHQ�IURP�&RPPDQG��7H[,'��

'HVW5HJ��/RDG6KDGLQJ��)HHGEDFN(QDEOH�DQG�3URJ�ILHOGV��

��«��� )HHGEDFN6L]H�

&RPPDQG�

6SHFLDO)XQFWLRQ>�«�@�

�� :KHQ�DFFHVVLQJ�WKH�IHHGEDFN�UHJLVWHU�WKLV�ILHOG�KROGV�WKH�

VL]H�RI�WKH�LWHP�WR�EH�UHDG���7KH�RSWLRQV�DUH��

� �� ���ELWV�

� �� ����ELWV�

� �� ����ELWV�

� �� ����ELWV�

:KHQ�D�FRPPDQG�LV�EHLQJ�VHQW�WKLV�ILHOG�KROGV�WKH�

FRPPDQG���7KH�RSWLRQV�DUH��

� �� �1RS�

� �� �3DVV7KURXJK��

� �� �)LOWHU7H[WXUH�

� �� �3DVV7KURXJK��

:KHQ�6SHFLDO�)XQFWLRQ�2SHUDWLRQ�WKLV�ILHOG��LQ�

FRQMXQFWLRQ�ZLWK�WKH�QH[W�ILHOG��KROGV�WKH�FRPPDQG�LW�

VKRXOG�H[HFXWH��

� �� �/RDG�6FDOH5HJ�IURP�$/8�RXWSXW�

� �� �/RDG�3ODQH%DVH5HJ��IURP�3ODQH%DVH�ILHOGV��

� �� �/RDG�*5HJ%DVH5HJ��IURP�*5%DVH�ILHOGV��

� �� �/RDG�3ODQH%DVH5HJ�DQG�*5HJ%DVH�

� �� �/RDG4��IURP�$/8�RXWSXW�

� �� �/RDG0D[�IURP�$/8�RXWSXW�

� �� �0HUJH0D[�IURP�$/8�RXWSXW�

� �� �/RDG0DJ�IURP�$/8�RXWSXW�

� �� �0HUJH0DJ�IURP�$/8�RXWSXW�

��«��� )HHGEDFN3RVLWLRQ�

3URJ�

6SHFLDO)XQFWLRQ>�«�@�

�� :KHQ�DFFHVVLQJ�WKH�IHHGEDFN�UHJLVWHU�WKLV�ILHOG�KROGV�WKH�

SRVLWLRQ�RI�WKH�GDWD�LQ�WKH����ELW�ZRUG�WR�H[WUDFW���7KH�

RSWLRQV�DUH��

� �� �VWDUWV�DW�ELW���

� �� �VWDUWV�DW�ELW���

� �� �VWDUWV�DW�ELW����

� �� �VWDUWV�DW�ELW�����

:KHQ�D�FRPPDQG�LV�EHLQJ�VHQW�WKLV�ILHOG�KROGV�WKH�

SURJUDP�LQ�WKH�6KDGLQJ�8QLW�WR�UXQ���7KH�RSWLRQV�DUH��

� �� �GHIDXOW�SURJUDP��QRQH�LI�QRW�HQG�RI�VXEWLOH��

� �� �VWDUW�SURJUDP�

� �� �PLGGOH�SURJUDP�

� �� �ODVW�SURJUDP�
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Bits Name Width Description 

��� )HHGEDFN6LJQ([WHQG�

(QDEOH)HHGEDFN�

�� :KHQ�DFFHVVLQJ�WKH�IHHGEDFN�UHJLVWHU�WKLV�ELW�FDXVHV�WKH�

GDWD��ZLWK�ZLGWK�DQG�SRVLWLRQ�JLYHQ�E\�WKH�SUHYLRXV�WZR�

ILHOGV��WR�EH�VLJQ�H[WHQGHG�����RU�]HUR�H[WHQGHG�����WR����

ELWV�EHIRUH�EHLQJ�XVHG��

:KHQ�D�FRPPDQG�LV�EHLQJ�VHQW�WKLV�ELW��ZKHQ�VHW��HQDEOHG�

WKH�ILOWHUHG�WH[WXUH�GDWD�WR�EH�IHG�EDFN�WR�WKH�7H[WXUH�

&RRUGLQDWH�8QLW��

��«��� 6HTXHQFHU� �� 7KLV�ILHOG�FRQWUROV�WKH�VHTXHQFHU�RSHUDWLRQV���7KH�RSWLRQV�

DUH��

� �� �,QFUHPHQW� �� �-XPS�

� �� �-XPS7UXH� �� �-XPS)DOVH�

� �� �&DOO� �� �5HWXUQ�

� �� �'RQH� �� �'RQH$QG�

� �� �/RDG&RXQWHU� �� �'-1=�

� ��� �:DLW)RU)HHGEDFN'DWD�

� ��� �)LQLVKHG:LWK)HHGEDFN'DWD�

� ��� �.LOO)UDJPHQW�

��� &&�

/RRS,'�

6WDWXV�

�� 7KLV�ILHOG�VHOHFWV�ZKLFK�FRQGLWLRQ�FRGH�WKH�VHTXHQFHU�

VKRXOG�WHVW���7KH�RSWLRQV�DUH��

� �� �$1'�RI�DOO�IODJ�ELWV�IURP�IUDJPHQW�DUUD\�

� �� �25�RI�DOO�IODJ�ELWV�IURP�IUDJPHQW�DUUD\�

)RU�WKH�ORRS�UHODWHG�RSHUDWLRQV�WKLV�ILOHG�KROGV�ZKLFK�

FRXQWHU�WR�XVH���,W�DOVR�VHOHFWV�ZKDW�VWDWXV�LV�JHQHUDWHG�

IURP�WKH�$/8�IURP�WKH�]HUR�DQG�QHJDWLYH�IODJV���7KH�

RSWLRQV�DUH��

� �� �=HUR�

� �� �3RVLWLYH�

��«��� &RQVWDQW� �� 7KLV�ILHOG�LV�XVHG�IRU�VHYHUDO�GLIIHUHQW�SXUSRVHV��

)RU�VHTXHQFHU�MXPS�DGGUHVV�WKH�W\SH�RI�DGGUHVV�LV�

HQFRGHG�LQ�WKH�PRVW�VLJQLILFDQW�ELW���7ZR�W\SHV�RI�

DGGUHVVHV�DUH�VXSSRUWHG��DEVROXWH�DGGUHVV�����RU��UHODWLYH�

DGGUHVVHV�������7KH�ERWWRP���ELWV�KROG�WKH�DGGUHVV�RU�

RIIVHW�IURP�WKH�FXUUHQW�DGGUHVV��

)RU�SODQH�HTXDWLRQ�DGGUHVVHV�WKH�W\SH�RI�DGGUHVV�LV�

HQFRGHG�LQ�ELW����RI�WKH�ILHOG�����

7ZR�W\SHV�RI�DGGUHVVHV�DUH�VXSSRUWHG���

• DEVROXWH�DGGUHVV�����RU���

• UHODWLYH�DGGUHVVHV�������

7KH�ERWWRP���ELWV�KROG�WKH�DGGUHVV�RU�RIIVHW�IURP�WKH�

3ODQH%DVH5HJ��ORDGHG�DV�D�6SHFLDO�)XQFWLRQ�2SHUDWLRQ���

)RU�JOREDO�UHJLVWHU�DGGUHVVHV�WKH�W\SH�RI�DGGUHVV�LV�

HQFRGHG�LQ�ELW����RI�WKH�ILHOG����7ZR�W\SHV�RI�DGGUHVVHV�

DUH�VXSSRUWHG��DEVROXWH�DGGUHVV�����RU��UHODWLYH�DGGUHVVHV�

������7KH�ERWWRP���ELWV�KROG�WKH�DGGUHVV�RU�RIIVHW�IURP�

WKH�*5HJ%DVH5HJ��ORDGHG�DV�D�6SHFLDO�)XQFWLRQ�

2SHUDWLRQ���
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6.2.3.3 Texture Coordinate ALU 
The Texture Coordinate ALU includes special logic for LOD and cube mapping. 

 

Number Operation Result Notes 

�� 0$GG� U� �D�
�E���F�
�G� $GG��0XOW�DQG�3DVV�DUH�GRQH�E\�VHWWLQJ�

LQSXW�YDOXHV�WR�����RU�����DV�QHFHVVDU\��

�� 06XE� U� �D�
�E���F�
�G� 6XE�LV�GRQH�E\�VHWWLQJ�LQSXW�YDOXHV�WR�

����RU�����DV�QHFHVVDU\��

�� ,QW7R)ORDW� U� �)ORDW��D�� D�LV�WUHDWHG�DV�D�VLJQHG�LQWHJHU��

�� )ORDW7R,QW� U� �,QWHJHU��D�� �

�� )UDFW� U� �)UDFWLRQ�RI��D�� �

�� 0LQ� LI��D�!�E��U� �E�HOVH�U� �D� �

�� 0D[� LI��D�!�E��U� �D�HOVH�U� �E� �

�� $0D[� LI��_D_�!�_E_��U� �_D_�HOVH�U� �

_E_�

&DQ�DOVR�EH�XVHG�IRU�$EV�

�� :UDS� I� �)UDFW��D�
�E��

VHW�IODJV�LI��

� �D�
�E��!������

� �D�
�E��LV�RGG�

� �D�
�E��LV�������

7KH�IL[HG�SRLQW�IUDFW�YDOXH�DQG�WKH�WZR�

IODJV�DUH�FRPELQHG�LQWR�D����ELW�WH[WXUH�

FRRUGLQDWH�YDOXH�LQWHQGHG�WR�EH�SDVVHG�

WR�WKH�7H[WXUH�,QGH[�8QLW��

�� 6HOHFW� LI��IODJ��U� �D�HOVH�U� �E� )ODJ�LV�WDNHQ�IURP�WKH�IODJ�UHJLVWHU��

��� 'LY� GLY5HVXOW� �D���E�

U� �����

$V\QFKURQRXV�GLYLGH�RSHUDWLRQ��UHVXOW�

DFFXUDWH�WR����ELWV��L�H��WKUHH�OHYHOV�RI�

UHILQHPHQW��7KLV�ZLOO�UHWXUQ�D�UHVXOW�DIWHU�

��F\FOHV��

��� $QLVR5DWLR� LI��D���E�� ������U� �����

LI��D���E��������U� �����

LI��D���E�! ������U� �����

7KH�GLYLGH�LV�MXVW�GRQH�E\�VXEWUDFWLQJ�

WKH�H[SRQHQWV��

��� /RDG'LY�

5HVXOW�

GLY5HVXOW� �D�

U� �����

8VHG�GXULQJ�FXEH�VRUW�WR�SURYLGH�D�WKLUG�

DUJXPHQW��6�LQ�WKLV�FDVH���

��� &XEH6RUW� 6RUW��D��E��F��DQG�VHW�XS�IDFH�

QXPEHU�DQG�LQGLUHFW�DGGUHVVLQJ��

U� �����

�

��� 'LY/3� GLY5HVXOW� �D���E�

U� ���

$V\QFKURQRXV�GLYLGH�RSHUDWLRQ��UHVXOW�

DFFXUDWH�WR����ELWV��L�H��WZR�OHYHOV�RI�

UHILQHPHQW���7KLV�ZLOO�UHWXUQ�D�UHVXOW�

DIWHU���F\FOHV��

6.2.3.4 Texture Coordinate Sequencer Instructions 
 

Name Description 

,QFUHPHQW� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�FXUUHQW�LQVWUXFWLRQ�DGGUHVV������

-XPS� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ���7KH�PRVW�VLJQLILFDQW�ELW�RI�WKH�FRQVWDQW�ILHOG�GHWHUPLQHV�LI�WKH�DGGUHVV�LV�DQ�

DEVROXWH�DGGUHVV�����RU�D�UHODWLYH�DGGUHVV�������,I�LW�LV�D�UHODWLYH�DGGUHVV�WKHQ�WKH�YDOXH�LQ�

WKH�FRQVWDQW�ILHOG�LV�DGGHG�WR�WKH�FXUUHQW�DGGUHVV��

-XPS7UXH�� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ�LI�WKH�VHOHFWHG�FRQGLWLRQ�LV�WUXH��RWKHUZLVH�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�LV�WKH�

FXUUHQW�LQVWUXFWLRQ�DGGUHVV�������7KH�WUXH�DGGUHVV�FDQ�EH�DEVROXWH�RU�UHODWLYH��

7KH�FRQGLWLRQ�WR�WHVW�LV�HLWKHU�WKH�$1'�RI�DOO�WKH�IUDJPHQW�IODJV��PDVNHG�E\�WKH�WLOH�

PDVN��RU�WKH�25�RI�DOO�WKH�IUDJPHQW�IODJV��
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Name Description 

-XPS)DOVH�� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ�LI�WKH�VHOHFWHG�FRQGLWLRQ�LV�IDOVH��RWKHUZLVH�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�LV�WKH�

FXUUHQW�LQVWUXFWLRQ�DGGUHVV�������7KH�IDOVH�DGGUHVV�FDQ�EH�DEVROXWH�RU�UHODWLYH��

7KH�FRQGLWLRQ�WR�WHVW�LV�HLWKHU�WKH�$1'�RI�DOO�WKH�IUDJPHQW�IODJV��PDVNHG�E\�WKH�WLOH�

PDVN��RU�WKH�25�RI�DOO�WKH�IUDJPHQW�IODJV��

&DOO� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ�DQG�WKH�FXUUHQW�LQVWUXFWLRQ�DGGUHVV�����ZULWWHQ�WR�WKH�UHWXUQ�DGGUHVV�VWDFN��

7KH�FDOO�DGGUHVV�FDQ�EH�DEVROXWH�RU�UHODWLYH��

5HWXUQ� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�UHWXUQ�VWDFN���&DOOV�DQG�

5HWXUQV�GR�QRW�QHHG�WR�EH�EDODQFHG�DV�WKH�VWDFN�LV�UHVHW�DW�WKH�VWDUW�RI�D�SURJUDP��

'RQH� 7KLV�FDXVHV�WKH�VHTXHQFHU�WR�KDOW�DQG�DQ\�KDQGVKDNLQJ�GRQH���7KH�KDQGVKDNLQJ�LV�RQO\�

GRQH�LQ�WKH�FDVH�RI�D�SURJUDP�LQLWLDWHG�E\�WKH�7LOH�PHVVDJH��

'RQH$QG� 7KLV�FDXVHV�WKH�VHTXHQFHU�WR�KDOW�DQG�DQ\�KDQGVKDNLQJ�GRQH���7KH�KDQGVKDNLQJ�LV�RQO\�

GRQH�LQ�WKH�FDVH�RI�D�SURJUDP�LQLWLDWHG�E\�WKH�7LOH�PHVVDJH���7KH�IUDJPHQW�IODJV�DUH�DQGHG�

ZLWK�WKH�WLOH�PDVN�EHIRUH�WKH�WLOH�PDVN��LV�SDVVHG�RQ��

.LOO)UDJPHQW� 7KH�IUDJPHQW�IODJV�DUH�DQGHG�ZLWK�WKH�WLOH�PDVN�EHIRUH�WKH�WLOH�PDVN�LV�SDVVHG�RQ���7KLV�LV�

WKH�VDPH�DV�WKH�'RQH$QG�FRPPDQG�EXW�SURJUDP�H[HFXWLRQ�FRQWLQXHV���7KLV�DOORZV�DQ�

HDUO\�WHVW�WR�GHOHWH�IUDJPHQWV�IURP�VXEVHTXHQW�WH[WXUH�DFFHVVHV��ZKHUHDV�WKH�'RQH$QG�

ZRXOG�RQO\�GR�LW�IRU�WKH�ODVW�WH[WXUH�DFFHVV��

/RDG&RXQWHU� 7KLV�ORDGV�RQH�RI�WKH�WZR���ELW�FRXQWHUV�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�LQVWUXFWLRQ��

'-1=� 7KLV�'HFUHPHQWV�WKH�FRXQWHU�DQG�-XPSV�LI�WKH�FRXQWHU�LV�1RW�=HUR�WR�WKH�DGGUHVV�LQ�WKH�

FRQVWDQW�ILHOG�RI�WKH�LQVWUXFWLRQ��RWKHUZLVH�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�LV�WKH�FXUUHQW�

LQVWUXFWLRQ�DGGUHVV�������7KH�MXPS�DGGUHVV�FDQ�EH�DEVROXWH�RU�UHODWLYH���2QH�RI�WKH�WZR�

FRXQWHUV�LV�XVHG��

:DLW)RU)HHGEDFN�

'DWD�

7KLV�LQVWUXFWLRQ�VWDOOV�WKH�SURJUDP�H[HFXWLRQ�XQWLO�DOO�WKH�IHHGEDFN�GDWD�KDV�EHHQ�UHFHLYHG���

,I�QR�IHHGEDFN�GDWD�KDV�EHHQ�UHTXHVWHG�WKHQ�WKLV�LQVWUXFWLRQ�LV�LJQRUHG��

)LQLVKHG:LWK�

)HHGEDFN'DWD�

7KLV�LQVWUXFWLRQ�LV�XVHG�WR�LQGLFDWH�WKH�GDWD�LQ�WKH�)HHGEDFN�UHJLVWHUV�KDV�EHHQ�ILQLVKHG�

ZLWK�DQG�DQ\�SHQGLQJ�IHHGEDFN�GDWD�FDQ�EH�ORDGHG���$�FRXQW�RI�WKH�QXPEHU�RI�

RXWVWDQGLQJ�IHHGEDFN�UHTXHVWV�LV�NHSW�WR�WU\�DQG�SUHYHQW�D�ORFN�XS�RFFXUULQJ��
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6.2.4 Pixel Address 
The Pixel Address Unit calculates the address where the data for the input tile(s) are stored in memory.  
This is more complicated than the address calculation for the LB pixel data because multiple addresses are 
needed and source reads may not be aligned to tile boundaries.  The Pixel Addressing unit works with the 
Pixel Unit (below).  The Pixel Unit only ‘knows’ about data from the Shader and memory.  The Pixel Address 
unit controls access to additional memory data by the Pixel Unit.  

The range of operations for which addresses are calculated can include: 

• Simple: aligned destination reads and writes for regular 2D or 3D operations. 
• Blits  where the source tile is typically non-aligned and the destination tile may need to be read (e.g. 

because only a subset of the bits (in a pixel) are being blitted, or only a partial destination tile is being 
updated). 

• Multibuffer  updates. 
• Accumulation buffer processing.  This involves mixed 32 bit/64 bit buffer reads and writes.  To 

accumulate the color buffer, for example, we store 8 successive planar byte tiles per accumulation tile.  
The actual accumulation and any scaling are actually done in the Pixel Unit, which expects to find the 
destination data in register0. 

• Font processing:  The font bitmask needs to be read and aligned to the destination rectangle. 
• Convolution:  This involves multiple (9 for a 3x3 kernel) non aligned tile reads and a single aligned 

destination tile read and/or write.   
• Mipmapping 
• Multi-sample antialiasing: The subpixel mask information is used to control the update of n subpixel 

color buffers, which are then averaged for display.  The averaging can be done at video level, using a 
blit before display, or on the fly.6   

6.2.4.1 Pixel Address Programming 
Address generation is controlled by a user-defined program instead of a long and changing list of mode bits 
for various APIs and extensions.  The program runs once per enabled buffer, typically Front/Back, 
Left/Right.  There is also one global buffer.  Usually the program reads 64 bits of Read data (Source and 
Destination) and writes 32 bits (Destination Write).   

The general mode of operation is that an input Tile starts the address generation program running.  It 
calculates all the addresses needed and issues them to the Pixel Cache Unit.  If there are two or less tiles 
(up to 32 bpp) to read it forwards the Tile to the Pixel Unit where it will be paired up with the data (if any).  If 
there are more than two tiles to read then multiple tiles are sent to the Pixel Unit to be matched up with sets 
of tile data from the cache.  Different programs in the Pixel Unit can be run on the first set, middle sets and 
last set of tile data and a pass number is also provided. 

Programming in this unit typically provides blitting, pattern fills and multi-sample antialiasing. 

6.2.4.2 Resources 
Program store: 32 instructions of 15 bits, loaded 2 per 32 bit word. 

FBAddrInfo registers. 

FBBaseAddr registers 

FBBuffer registers  

                                                           
6 Although the Pixel Unit could also perform this task it is far simpler for the Pixel Address Unit to use the coverage information to 
generate the tile masks for each buffer. 
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6.2.4.3 Pixel Address Instruction Set 
The instruction format for Copy, Add, Dec, LoadXYMask, LoadXYFromTile, LoadXY and 
SetTileMaskfromCoverage is: 

Bits Name Width Description 

�«�� RS&RGH� �� 7KLV�ILHOG�VHOHFWV�WKH�EDVLF�RSHUDWLRQ���7KH�RSWLRQV�DUH��

� �� �&RS\� �� �$GG�

� �� �'HF� �� �/RDG;<0DVN�

� �� �/RDG;<)URP7LOH� �� �/RDG;<��

� �� �6HQG'HVW$GGU� �� �6HQG6RXUFH$GGU�

� �� �6HQG7LOH� �� �-XPS1RW=HUR�

� ��� �6HQG'HVW$GGU$QG7LOH�

� ��� �6HQG6RXUFH$GGU$QG7LOH�

� ��� �6HW7LOH0DVNIURP&RYHUDJH�

�� DUJ$� �� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�IRU�DUJXPHQW�$���7KH�RSWLRQV�

DUH��

� �� �ZRUNLQJ�UHJLVWHU�JLYHQ�E\�WKH�UD�ILHOG�

� �� �DGGU,QIR�UHJLVWHU�JLYHQ�E\�WKH�UD�ILHOG�

�«�� UD� �� 7KLV�ILHOG�VHOHFWV�WKH�UHJLVWHU�LQ�WKH�ZRUNLQJ�VHW�RU�DGGU,QIR�

WR�ORDG�WKH�DOX�D�DUJXPHQW�IURP��

�� DUJ%� �� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�IRU�DUJXPHQW�%���7KH�RSWLRQV�

DUH��

� �� �ZRUNLQJ�UHJLVWHU�JLYHQ�E\�WKH�UE�ILHOG�

� �� �WLOH;�RU�WLOH<�UHJLVWHU�JLYHQ�E\�WKH�UE�ILHOG�

�«��� UE� �� 7KLV�ILHOG�VHOHFWV�WKH�UHJLVWHU�LQ�WKH�ZRUNLQJ�VHW�RU�WLOH;�����

RU�WLOH<�����WR�ORDG�WKH�DOX�E�DUJXPHQW�IURP��

��«��� UF� �� 7KLV�ILHOG�VHOHFWV�WKH�UHJLVWHU�LQ�WKH�ZRUNLQJ�VHW�WR�XSGDWH�LI�

UHTXLUHG�E\�WKH�RS&RGH��

�

The instruction format for SendDestAddr, SendSourceAddr, SendTile, SendDestAddrAndTile and 
SendSourceAddrAndTile is: 

�
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Bits Name Width Description 

�«�� RS&RGH� �� 7KLV�ILHOG�VHOHFWV�WKH�EDVLF�RSHUDWLRQ���7KH�RSWLRQV�DUH��

� �� �&RS\�

� �� �$GG�

� �� �'HF�

� �� �/RDG;<0DVN�

� �� �/RDG;<)URP7LOH�

� �� �/RDG;<��

� �� �6HQG'HVW$GGU�

� �� �6HQG6RXUFH$GGU�

� �� �6HQG7LOH�

� �� �-XPS1RW=HUR�

� ��� �6HQG'HVW$GGU$QG7LOH�

� ��� �6HQG6RXUFH$GGU$QG7LOH�

� ��� �6HW7LOH0DVNIURP&RYHUDJH�

�«�� EXIIHU� �� 7KLV�ILHOG�VHOHFWV�ZKLFK�RI�WKH���EXIIHUV�WR�XVH�ZLWK�

6HQG'HVW$GGU�RU�6HQG6RXUFH$GGU�RSFRGHV���%XIIHUV��«��

DUH�UHODWLYH�DQG�DUH�RIIVHW�E\�WKH�EXIIHU�QXPEHU�WKH�

SURJUDP�LV�EHLQJ�UXQ�RQ���%XIIHUV��«��DOO�PDS�WR�EXIIHU���

DQG�WKLV�LV�DQ�DEVROXWH�EXIIHU�VR�FDQ�EH�XVHG�WR�VHOHFW�

JOREDO�GDWD�WR�DSSO\�WR�HDFK�EXIIHU�VXFK�DV�IRQW�GDWD��

�� SX5HJ� �� 7KLV�ILHOG�VHOHFWV�WKH�WDUJHW�UHJLVWHU�LQ�WKH�3L[HO�8QLW�

UHJLVWHU�WR�XSGDWH�RQ�D�6HQG'HVW$GGU�RU�6HQG6RXUFH$GGU�

RSFRGH���

�«�� SURJ,'� �� 7KLV�ILHOG�KROGV�WKH�WLOH�SURJUDP�WKH�3L[HO�8QLW�VKRXOG�UXQ�

RQFH�DOO�WKH�GDWD�KDV�EHHQ�GHOLYHUHG�IURP�WKH�FDFKH���7KH�

RSWLRQV�DUH��

� �� �2QO\� �� �)LUVW�

� �� �0LGGOH� �� �/DVW�

7KLV�ILHOG�LV�RQO\�XVHG�E\�WKH�6HQG7LOH�RSFRGH��

��«��� QRW�XVHG� �� �

 

The instruction format for JumpNotZero is: 

Bits Name Width Description 

�«�� RS&RGH� �� 7KLV�ILHOG�VHOHFWV�WKH�EDVLF�RSHUDWLRQ���7KH�RSWLRQV�DUH��

� �� �&RS\� � �� �$GG�

� �� �'HF� � �� �/RDG;<0DVN�

� �� �/RDG;<)URP7LOH� �� �/RDG;<��

� �� �6HQG'HVW$GGU� �� �6HQG6RXUFH$GGU�

� �� �6HQG7LOH� � �� �-XPS1RW=HUR�

� ��� �6HQG'HVW$GGU$QG7LOH�

� ��� �6HQG6RXUFH$GGU$QG7LOH�

�� DUJ$� �� 7KLV�ILHOG�VHOHFWV�WKH�VRXUFH�IRU�DUJXPHQW�$���7KH�

RSWLRQV�DUH��

� �� �ZRUNLQJ�UHJLVWHU�JLYHQ�E\�WKH�UD�ILHOG�

� �� �DGGU,QIR�UHJLVWHU�JLYHQ�E\�WKH�UD�ILHOG�

�«�� UD� �� 7KLV�ILHOG�VHOHFWV�WKH�UHJLVWHU�LQ�WKH�ZRUNLQJ�VHW�RU�

DGGU,QIR�WR�WHVW�IRU�]HUR��

�«��� MXPS$GGU� �� 7KLV�ILHOG�KROGV�WKH�DGGUHVV�WR�MXPS�WR�LI�WKH�UHVXOW�RI�

WKH�WHVW�LV�WUXH��

��«��� QRW�XVHG� �� �

 

The Opcodes have the following effects: 
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Opcode Syntax Description 

&RS\� &RS\��UF��UD�� UF� �UD�

$GG� $GG��UF��UD��UE�� UF� �UD���UE�

'HF� 'HF��UF��UD�� UF� �UD�²���

/RDG;<0DVN� /RDG;<0DVN�

��UD��UE��

[0DVN� �UD��\0DVN� �UE��WKH�[0DVN�DQG�\0DVN�

UHJLVWHUV�DUH�XVHG�LQ�VRXUFH�DGGUHVV�FDOFXODWLRQV�WR�

OLPLW�WKH�UDQJH�RI�[�DQG�\�FRRUGLQDWHV��LI�HQDEOHG�E\�

WKH�EXIIHU�VWDWH���

/RDG;<)URP7LOH� /RDG;<)URP7LOH���� [� �WLOH;��\� �WLOH<��[�DQG�\�DUH�UHJLVWHUV�XVHG�LQ�WKH�

DGGUHVV�FRPSXWDWLRQ�

/RDG;<� /RDG;<��UD��UE�� [� �UD��\� �UE��[�DQG�\�DUH�UHJLVWHUV�XVHG�LQ�WKH�DGGUHVV�

FRPSXWDWLRQ�

6HQG'HVW$GGU� 6HQG'HVW$GGU��EXIIHU��

SX5HJ��

5HDG��LI�QHFHVVDU\��DQ�DOLJQHG�WLOH�DQG�WUDQVIHU�WR�WKH�

3L[HO�8QLW���,QVWUXFWLRQ�ILHOGV�SURYLGH�ZKLFK�PHPRU\�

UHJLRQ��EXIIHU��WR�UHDG�DQG�RU�ZULWH��DQG�WKH�3L[HO�

8QLW�UHJLVWHU�WR�ZULWH�WR���7KH�SODQDU�E\WH�WLOH�DGGUHVV�

LV�DXWRPDWLFDOO\�FDOFXODWHG�XVLQJ�WKH�YDOXHV�LQ�WKH�[�DQG�

\�UHJLVWHUV�DQG�WKH�VHOHFWHG�EXIIHU�SDUDPHWHUV��EDVH�

DGGUHVV��ZLGWK��HWF���

6HQG6RXUFH$GGU�� 6HQG6RXUFH$GGU�

�EXIIHU��SX5HJ��

5HDG�D�WLOH��PD\EH�QRQ�DOLJQHG��DQG�WUDQVIHU�WR�WKH�

3L[HO�8QLW���,QVWUXFWLRQ�ILHOGV�SURYLGH�ZKLFK�PHPRU\�

UHJLRQ��EXIIHU��WR�UHDG��DQG�WKH�3L[HO�8QLW�UHJLVWHU�WR�

ZULWH�WR���7KH�SODQDU�E\WH�WLOH�DGGUHVV�LV�DXWRPDWLFDOO\�

FDOFXODWHG�XVLQJ�WKH�YDOXHV�LQ�WKH�[�DQG�\�UHJLVWHUV�DQG�

WKH�VHOHFWHG�EXIIHU�SDUDPHWHUV��EDVH�DGGUHVV��ZLGWK��

HWF����0XOWLSOH�UHDGV�PD\�EH�LQLWLDWHG�GHSHQGLQJ�RQ�WKH�

GHJUHH�RI�PLVVDOLJQPHQW�DQG�WKH�WLOHV�DUH�DXWRPDWLFDOO\�

PHUJHG�WRJHWKHU��

6HQG7LOH� 6HQG7LOH��SURJ,'�� 7KH�7LOH�PHVVDJH�ZKLFK�FDXVHG�WKH�SURJUDP�WR�UXQ�LV�

IRUZDUGHG�RQ�DQG�WKH�SDVV�QXPEHU�DQG�GRXEOH�

EXIIHULQJ�LQIRUPDWLRQ�DXWRPDWLFDOO\�DSSHQGHG���7KH�

WLOH�SURJUDP�WR�UXQ�LQ�WKH�3L[HO�8QLW�LV�SURYLGHG�DV�

SDUW�RI�WKH�LQVWUXFWLRQ���7KH�RSWLRQV�DUH��

�� �2QO\� �� �)LUVW�

�� �0LGGOH� �� �/DVW�

$�6HQG7LPH��2QO\��RU�6HQG7LOH��/DVW��LQVWUXFWLRQ�ZLOO�

WHUPLQDWH�WKH�SURJUDP��

-XPS1RW=HUR� -XPS1RQ=HUR��UD��

MXPS$GGU��

7KLV�WHVWV�UD�DJDLQVW�]HUR�DQG�LI�LW�LV�QRW�]HUR�WKHQ�WKH�

SURJUDP�FRQWURO�LV�SDVVHG�WR�WKH�DGGUHVV�KHOG�LQ�WKH�

MXPS�LQVWUXFWLRQ��

6HQG'HVW$GGU$QG7LOH� 6HQG«7LOH�

�EXIIHU��SX5HJ��

SURJ,'��

7KLV�LQVWUXFWLRQ�FRPELQHV�WKH�6HQG'HVW$GGU�DQG�

6HQG7LOH�DFWLRQV�DQG�LV�RQO\�SURYLGHG�DV�DQ�

RSWLPLVDWLRQ�WR�DOORZ�D�VKRUWHU�SURJUDP�DQG�OHVV�

FRPPDQGV�EHLQJ�VHQW�WR�WKH�FDFKH��

6HQG6RXUFH$GGU$QG7LOH� 6HQG«7LOH�

�EXIIHU��SX5HJ��

SURJ,'��

7KLV�LQVWUXFWLRQ�FRPELQHV�WKH�6HQG6RXUFH$GGU�DQG�

6HQG7LOH�DFWLRQV�DQG�LV�RQO\�SURYLGHG�DV�DQ�

�SWLPLVDWLRQ�WR�DOORZ�D�VKRUWHU�SURJUDP�DQG�IHZHU�

FRPPDQGV�EHLQJ�VHQW�WR�WKH�FDFKH��

6HW7LOH0DVNIURP&RYHUDJH� 6HW«&RYHUDJH��� 7KLV�LQVWUXFWLRQ�UHSODFHV�WKH�WLOH�PDVN�XVHG�LQ�DOO�

VXEVHTXHQW�LQVWUXFWLRQV�ZLWK�RQH�H[WUDFWHG�IURP�WKH�

FRYHUDJH�LQIRUPDWLRQ�IRU�WKLV�WLOH���7KH�IUDJPHQW�

SRVLWLRQ�LQ�WKH�FRYHUDJH�PDVN�LV�JLYH�E\�WKH�SDVV�

QXPEHU��

 



P9/P10 Reference Guide Volume III  Graphics and T&L Registers  

�'labs Proprietary and Confidential � 6-85

6.2.5 Pixel Unit 

6.2.5.1 Resources 
The Pixel Unit uses a programming syntax similar to “C” in several respects: 
• It assumes predefined variables and arrays corresponding to the registers introduced earlier, e.g. A[], 

B[] and W[] are entries in the local register file for reading, reading and writing respectively.   
• Conditional writes are shown within the [], e.g. W[2, flag==false] updates local register 2 only if the flag 

is false. 
• ALU operations are treated as functions with the input arguments as parameters. 
• A single instruction may run across several lines for clarity, and is closed with a semicolon; 
• Labels are shown as a symbol name and semicolon 
• The default sequencer operation is Increment.  It is not normally specified.  
 
Particularly in conjunction with the Pixel Address unit the Pixel Unit supports multi-pass programs capable 
of both conventional and exotic effects, including pattern fill, BLITs with XOR, dither, scaling during color 
buffer accumulation, convolutions, Radial gradient fill and Photoshop filters.  It would, for example, be 
theoretically possible to implement the Game of Life in hardware.  For details of programming 
implementation see the  P10 Programmers Guide. 

6.2.5.2 Pixel Programming Instruction Set 
 

Bits Name Width Description 

�«�� 3DGGU� �� 7KLV�ILHOG�VHOHFWV�D�E\WH�RI�WKH�HLJKW�3>�«�@�UHJLVWHU�ILOHV�

WR�UHDG���$Q�DGGLWLRQDO�DGGUHVV�ELW�LV�VXSSOLHG�E\�WKH�

GRXEOH�EXIIHU�ORJLF�DQG�WKH�OHDVW�VLJQLILFDQW�ELW�LV�LJQRUHG�

ZKHQ�WKH�$UJ$�ILHOG�VHOHFWV�WKH�5��*�RU�%�FRPSRQHQW�RI�

D����ELW�FRORU��

�«�� )DGGU� �� 7KLV�ILHOG�VHOHFWV�D�E\WH�RI�WKH�IRXU�)>�«�@�UHJLVWHU�ILOHV�

WR�UHDG���$Q�DGGLWLRQDO�DGGUHVV�ELW�LV�VXSSOLHG�E\�WKH�

GRXEOH�EXIIHU�ORJLF�LI�GRXEOH�EXIIHULQJ��RU�E\�WKH�

)$GGU([W�ELW�LI�VLQJOH�EXIIHULQJ���

�«�� $DGGU� �� 7KLV�ILHOG�VHOHFWV�D�E\WH�IURP�WKH�ORFDO�UHJLVWHU�ILOH�WR�

UHDG�RQ�SRUW�$��

�«��� %DGGU� �� 7KLV�ILHOG�VHOHFWV�D�E\WH�IURP�WKH�ORFDO�UHJLVWHU�ILOH�WR�

UHDG�RQ�SRUW�%��

��«��� :DGGU� �� 7KLV�ILHOG�VHOHFWV�D�E\WH�WR�ZULWH�WR�IURP�SRUW�:�LQ�WKH�

ORFDO�UHJLVWHU�ILOH���7KH�ZULWH�DFWLRQ�LV�TXDOLILHG�E\�WKH�

:(0RGH�ILHOG���7KH�:$GGU�ILHOG�DOVR�VXSSOLHV�WKH�WHVW�

FRQGLWLRQ�XVHG�ZKHQ�WKH�$/8�RSHUDWLRQ�LV�6XE
�DV�

IROORZV��

� �� �1HYHU�

� �� �/HVV�

� �� �(TXDO�

� �� �/HVV�(TXDO�

� �� �*UHDWHU�

� �� �1RW�(TXDO�

� �� �*UHDWHU�(TXDO�

� �� �$OZD\V�

��«��� :(0RGH� �� 7KLV�ILHOG�GHILQHV�WKH�ZULWH�DFWLRQ�LQ�WKH�ORFDO�UHJLVWHU�

ILOH���7KH�RSWLRQV�DUH��

� �� �1R�ZULWH�

� �� �8QFRQGLWLRQDO�ZULWH�

� �� �:ULWH�LI�IODJ�ELW�LV���

� �� �:ULWH�LI�IODJ�ELW�LV���
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Bits Name Width Description 

��«��� &$GGU� �� 7KLV�ILHOG�VHOHFWV�ZKLFK�E\WH�LQ�WKH�FDFKH�OLQH�WR�ZULWH�WR���

7KH�FDFKH�OLQH�LV�DXWRPDWLFDOO\�SURYLGHG���7KH�ZULWH�LV�

TXDOLILHG�E\�WKH�&:(0RGH�DQG�&:(0DVN�ILHOGV��

��«��� &:(0RGH� �� 7KLV�ILHOG�GHILQHV�WKH�ZULWH�DFWLRQ�LQ�WKH�ORFDO�UHJLVWHU�

ILOH���7KH�RSWLRQV�DUH��

� �� �1R�ZULWH�

� �� �8QFRQGLWLRQDO�ZULWH�

� �� �8QFRQGLWLRQDO�ZULWH�5�

� �� �8QFRQGLWLRQDO�ZULWH�*�

� �� �8QFRQGLWLRQDO�ZULWH�%�

� �� �)RUZDUG7R+RVW2XW�

��� &:(0DVN� �� 7KLV�ILHOG�GHWHUPLQHV�KRZ�WKH�FDFKH�ZULWHV�VKRXOG�EH�

PDVNHG���7KH�RSWLRQV�DUH��

� �� �%\�WKH�7LOH�0DVN�

� �� �%\�WKH�7LOH0DVN�	�IODJ�UHJLVWHU�

��«��� $UJ$� �� 7KLV�ELW�VHOHFWV�ZKHUH�WKH�DUJXPHQW�IRU�WKH�$/8�SRUW�$�

FRPHV�IURP���7KH�RSWLRQV�DUH��

� �� �/RFDO�UHJLVWHU�ILOH�5HDG�$��

� �� �/RFDO�UHJLVWHU�ILOH�5HDG�$��

� �� �([WHUQDO�'DWD��

� �� �([WHUQDO�'DWD��

� �� �5HG�3L[HO�'DWD��3U��

� �� �*UHHQ�3L[HO�'DWD��3J��

� �� �%OXH�3L[HO�'DWD��3E��

� �� �3L[HO�GDWD��3��

��� ,QY$� �� 7KLV�ELW��ZKHQ�VHW��LQYHUWV�WKH�$�LQSXW�WR�WKH�$/8���,I�

WKH�&&�ILHOG�LV�]HUR�WKHQ�DOO�WKH�ELWV�DUH�LQYHUWHG��

RWKHUZLVH�MXVW�WKH�PV�ELW�LV�LQYHUWHG���7KLV�FDQ�EH�XVHG�WR�

FRQYHUW�D�ELDVHG��E\������QXPEHU�LQWR�D�QHJDWLYH�

QXPEHU��

��«��� $UJ%� �� 7KLV�ELW�VHOHFWV�ZKHUH�WKH�DUJXPHQW�IRU�WKH�$/8�SRUW�%�

FRPHV�IURP���7KH�RSWLRQV�DUH��

� �� �/RFDO�UHJLVWHU�ILOH�5HDG�%�

� �� �/RFDO�UHJLVWHU�ILOH�5HDG�%�

� �� �([WHUQDO�'DWD�

� �� �)UDJPHQW�GDWD��)��

��� ,QY%� �� 7KLV�ELW��ZKHQ�VHW��LQYHUWV�WKH�%�LQSXW�WR�WKH�$/8��,I�WKH�

&&�ILHOG�LV�]HUR�WKHQ�DOO�WKH�ELWV�DUH�LQYHUWHG��RWKHUZLVH�

MXVW�WKH�PV�ELW�LV�LQYHUWHG���7KLV�FDQ�EH�XVHG�WR�FRQYHUW�D�

ELDVHG��E\������QXPEHU�LQWR�D�QHJDWLYH�QXPEHU��

��� $UJ,� �� 7KLV�ELW�VHOHFWV�ZKHUH�WKH�DUJXPHQW�IRU�WKH�$/8�SRUW�,�

FRPHV�IURP���7KH�RSWLRQV�DUH��

� �� �/RFDO�UHJLVWHU�ILOH�5HDG�$�

� �� �/RFDO�UHJLVWHU�ILOH�5HDG�%�

��«��� 2S� �� 6HH�WDEOH�EHORZ��
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Bits Name Width Description 

��«��� )ODJ0RGH� �� 7KLV�ILHOG�GHWHUPLQHV�KRZ�WKH�VWDWXV�YDOXH�JHQHUDWHG�E\�

WKH�$/8�LV�FRPELQHG�ZLWK�WKH�YDOXH�LQ�WKH�IODJ�UHJLVWHU���

7KH�RSWLRQV�DUH��

� �� �+ROG�

� �� �5HSODFH�

� �� �5HSODFH�ZLWK�VWDWXV�$1'�IODJ�

� �� �5HSODFH�ZLWK�VWDWXV�25�IODJ�

� �� �5HSODFH�ZLWK�FRUUHVSRQGLQJ�ELW�IURP�3L[HO�

0DVN�

��«��� ([WHUQDO7\SH� �� 7KLV�ILHOG�VHOHFWV�ZKHUH�WKH�H[WHUQDO�GDWD�WR�WKH�IUDJPHQW�

DUUD\�FRPHV�IURP���7KH�RSWLRQV�DUH��

� �� �*OREDO�UHJLVWHUV�

� �� �&RQVWDQW��IURP�WKH�MXPS�ILHOG��

� �� �3HU)UDJPHQW'DWD�

� �� �'HFRGH)URP([WHUQDO6RXUFH�

��«��� ([WHUQDO6RXUFH� �� 7KLV�ILHOG�VHOHFWV�IURP�RQH�RI����VHWV�RI�JOREDO�UHJLVWHUV�

RU�RQH�RI���VHWV�RI�SHU�IUDJPHQW�GDWD�GHSHQGLQJ�RQ�WKH�

([WHUQDO7\SH�ILHOG����

:KHQ�WKH�([WHUQDO7\SH�ILHOG�LV�

'HFRGH)URP([WHUQDO6RXUFH�WKLV�ILHOG�LV�GHFRGHG�DV�

IROORZV��

� �� �*OREDO,QGH[���*5HJ>SDVV1XPEHU@��

� �� �*OREDO,QGH[��8�

�*5HJ>SDVV1XPEHU
���@��

� �� �*OREDO,QGH[��/��*5HJ>SDVV1XPEHU
�@��

� �� �8SSHU�E\WH�RI�IUDJPHQW�;�FRRUGLQDWH�

�;8��

� �� �/RZHU�E\WH�RI�IUDJPHQW�;�FRRUGLQDWH�

�;/��

� �� �8SSHU�E\WH�RI�IUDJPHQW�<�FRRUGLQDWH�

�<8��

� �� �/RZHU�E\WH�RI�IUDJPHQW�<�FRRUGLQDWH�

�</��

� �� �&RYHUDJH�

��«��� 6HTXHQFHU� �� 7KLV�ILHOG�FRQWUROV�WKH�VHTXHQFHU�RSHUDWLRQV���7KH�

RSWLRQV�DUH��

� �� �,QFUHPHQW�

� �� �-XPS�

� �� �-XPS7UXH�

� �� �-XPS)DOVH�

� �� �&DOO�

� �� �5HWXUQ�

� �� �'RQH�

� �� �'RQH$QG�

��«��� &&� �� 7KLV�ILHOG�VHOHFWV�ZKLFK�FRQGLWLRQ�FRGH�WKH�VHTXHQFHU�

VKRXOG�WHVW���7KH�RSWLRQV�DUH��

�� �$1'�RI�DOO�IODJ�ELWV�IURP�IUDJPHQW�DUUD\�

�� �25�RI�DOO�IODJ�ELWV�IURP�IUDJPHQW�DUUD\�

�� �DD(QDEOH�ELW�IURP�WLOH�PHVVDJH��

��«��� &RQVWDQW� �� +ROGV�D�FRQVWDQW�RU�MXPS�DGGUHVV��

��� ,QY,� �� 7KLV�ELW��ZKHQ�VHW��LQYHUWV�WKH�,�LQSXW�WR�WKH�$/8��

��� ,QY4� �� 7KLV�ELW��ZKHQ�VHW��LQYHUWV�WKH�4�RXWSXW�RI�WKH�$/8��
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Bits Name Width Description 

��� )$GGU([W� �� 7KLV�ELW�LV�XVHG�WR�H[WHQG�WKH�)$GGU�ILHOG�E\�RQH�ELW�

ZKHQ�DFFHVVLQJ����ELW�IUDJPHQW�GDWD�IURP�WKH�6KDGLQJ�

8QLW��

 

6.2.5.3 Pixel Programming ALU 
 

Number Operation Q Notes 

�� $GG� 4� �$���%� �

�� $GG&� 4� �$���%���FDUU\� $GG�ZLWK�FDUU\�

�� $GG6� 4� �0LQ��$���%������� $GG�ZLWK�VDWXUDWH�

�� $GG6&� 4� �0LQ��$���%���FDUU\�������� �

�� 6XE� 4� �$���%� �

�� 6XE&� 4� �$���%�²�FDUU\� �

�� 6XE6� 4� �0D[��$���%������ �

�� 6XE6&� 4� �0D[��$���%�²�FDUU\������ �

�� 0XOW8� 4� ��$�
�%��!!��� XSSHU�E\WH�

�� 0XOW/� 4� ��$�
�%�� ORZHU�E\WH��

��� 0RGXODWH� 4� �%�LI�$�  ������HOVH�

4� �$�LI�%�  ������HOVH�

4� ��$�
�%��!!����

�

��� /HUS� 4� �%�LI�,�  �����HOVH�

4� �$����%�²�$��
�,���

�

��� $QG� 4� �$�	�%� �

��� 2U� 4� �$�_�%� �

��� ;RU� 4� �$�A�%� �

��� %LW� IODJ� �ELW�%�RI�$� 8VHV�OV���ELWV�RI�%�

��� 3DVV$� 4� �$� �

��� 6HOHFW$� 4� �$�LI�IODJ�LV�WUXH�HOVH�

4� �%�

�

��� &DUU\([WHQG� 4� �FDUU\�LQ�DOO�ELW�SRVLWLRQV� �

��� 3DVV%� 4� �%� �

��� 6HOHFW%� 4� �%�LI�IODJ�LV�WUXH�HOVH�

4� �$�

�

��� 60XOW8� 4� ��$�
�%��!!��� XSSHU�E\WH��$�DQG�%�DUH�

VLJQHG�

��� 60XOW/� 4� ��$�
�%�� ORZHU�E\WH��$�DQG�%�DUH�

VLJQHG��

��� /HUS5� 4� �%�LI�,�  �����HOVH�

4� �$����%�²�$��
�,�������

����DGGHG�WR�URXQG�UHVXOW�

��� 0$GG8� 4� ��%�
�,���$��!!��� XSSHU�E\WH�

��� 0$GG/� 4� �%�
�,���$� ORZHU�E\WH�

 

 

6.2.5.4 Pixel Sequencer 
 

Name Description 

,QFUHPHQW� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�FXUUHQW�LQVWUXFWLRQ�DGGUHVV������

-XPS� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ��7KH�PRVW�VLJQLILFDQW�ELW�RI�WKH�FRQVWDQW�ILHOG�GHWHUPLQHV�LI�WKH�DGGUHVV�LV�

DQ�DEVROXWH�DGGUHVV�����RU�D�UHODWLYH�DGGUHVV�������,I�LW�LV�D�UHODWLYH�DGGUHVV�WKHQ�WKH�
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Name Description 

YDOXH�LQ�WKH�FRQVWDQW�ILHOG�LV�DGGHG�WR�WKH�FXUUHQW�DGGUHVV��

-XPS7UXH�� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ�LI�WKH�VHOHFWHG�FRQGLWLRQ��PDVNHG�E\�WKH�WLOH�PDVN��LV�WUXH��RWKHUZLVH�WKH�

QH[W�LQVWUXFWLRQ�DGGUHVV�LV�WKH�FXUUHQW�LQVWUXFWLRQ�DGGUHVV������7KH�WUXH�DGGUHVV�FDQ�

EH�DEVROXWH�RU�UHODWLYH��

-XPS)DOVH�� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ�LI�WKH�VHOHFWHG�FRQGLWLRQ���PDVNHG�E\�WKH�WLOH�PDVN�LV�IDOVH��RWKHUZLVH�WKH�

QH[W�LQVWUXFWLRQ�DGGUHVV�LV�WKH�FXUUHQW�LQVWUXFWLRQ�DGGUHVV������7KH�WUXH�DGGUHVV�FDQ�

EH�DEVROXWH�RU�UHODWLYH��

&DOO� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�FRQVWDQW�ILHOG�LQ�WKH�

LQVWUXFWLRQ�DQG�WKH�FXUUHQW�LQVWUXFWLRQ�DGGUHVV�����ZULWWHQ�WR�WKH�UHWXUQ�DGGUHVV�

UHJLVWHU��7KH�WUXH�DGGUHVV�FDQ�EH�DEVROXWH�RU�UHODWLYH��

5HWXUQ� 7KLV�FDXVHV�WKH�QH[W�LQVWUXFWLRQ�DGGUHVV�WR�EH�WDNHQ�IURP�WKH�UHWXUQ�UHJLVWHU���&DOOV�

DQG�5HWXUQV�GR�QRW�QHHG�WR�EH�EDODQFHG�DV�WKH�VWDFN�LV�UHVHW�DW�WKH�VWDUW�RI�D�SURJUDP��

'RQH� 7KLV�FDXVHV�WKH�VHTXHQFHU�WR�KDOW�DQG�DQ\�KDQGVKDNLQJ�ZLWK�WKH�GRXEOH�EXIIHUHG�

IUDJPHQW�DQG�SL[HO�UHJLVWHUV�WR�EH�GRQH���7KH�KDQGVKDNLQJ�LV�RQO\�GRQH�LQ�WKH�FDVH�RI�

D�SURJUDP�LQLWLDWHG�E\�WKH�7LOH�PHVVDJH��

'RQH$QG� 7KLV�FDXVHV�WKH�VHTXHQFHU�WR�KDOW�DQG�DQ\�KDQGVKDNLQJ�ZLWK�WKH�GRXEOH�EXIIHUHG�

IUDJPHQW�DQG�SL[HO��UHJLVWHUV�WR�EH�GRQH���7KH�KDQGVKDNLQJ�LV�RQO\�GRQH�LQ�WKH�FDVH�

RI�D�SURJUDP�LQLWLDWHG�E\�WKH�7LOH�PHVVDJH���7KH�IUDJPHQW�IODJV�DUH�DQGHG�ZLWK�WKH�

WLOH�PDVN�EHIRUH�WKH�7LOH�PHVVDJH�LV�SDVVHG�RQ��
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