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1. Vertex Grouper and Tessellator Registers 

VGT:VGT_CACHE_INVALIDATION  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x88c4  

DESCRIPTION: VGT cache invalidation 

Field Name Bits Default Description 

CACHE_INVALIDATION  1:0 none Indicates whether VC or TC is used for cache 

invalidation 

 POSSIBLE VALUES: 

      00 - VC_ONLY: VC_ONLY  

      01 - TC_ONLY: TC_ONLY  

      02 - VC_AND_TC: VC_AND_TC  

VS_NO_EXTRA_BUFFER 5 none  

 

VGT:VGT_C NTL_STATUS  ·  [R]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x88f0  

DESCRIPTION: Status Bits 

Field Name Bits Default Description 

VGT_OUT_INDX_BUSY 0 none If set, the Output Index block within the VGT is busy 

VGT_OUT_BUSY 1 none If set, the Output block within the VGT is busy 

VGT_PT_BUSY 2 none If set, the Pass-thru block within the VGT is busy 

VGT_TE_BUSY 3 none If set, the Tessellation Engine block within the VGT is 

busy 

VGT_VR_BUSY 4 none If set, the Vertex Reuse Block within the VGT is busy 

VGT_GRP_BUSY 5 none If set, the Grouper Block within the VGT is busy 

VGT_DMA_REQ_BUSY 6 none If set, the VGT DMA is busy requesting 

VGT_DMA_BUSY 7 none If set, the VGT DMA is busy 

VGT_GS_BUSY 8 none If set, VGT GS is actively processing 

VGT_BUSY 9 none If set, VGT is Busy 

 

VGT:VGT_DMA_BASE  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x287e8  

DESCRIPTION: VGT DMA Base Address 

Field Name Bits Default Description 

BASE_ADDR 31:0 none VGT DMA Base Address 

This address must be naturally aligned to a 16-bit word. 

Therefore, bit 0 of this register must be 0 

 

VGT:VGT_DMA_BASE_HI  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x287e4  

DESCRIPTION: VGT DMA Base Address : upper 8-bits of 40 bit address 

Field Name Bits Default Description 

BASE_ADDR 7:0 none This specfies upper 8-bits of 40-bits of DMA address 
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VGT:VGT_DMA_INDEX_TYPE  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a7c  

DESCRIPTION: VGT DMA Index Type and Mode 

Field Name Bits Default Description 

INDEX_TYPE 1:0 none VGT DMA Index Type 

 POSSIBLE VALUES: 

      00 - VGT_INDEX_16: VGT_INDEX_16 16-bit 

index  

      01 - VGT_INDEX_32: VGT_INDEX_32 32-bit 

index  

SWAP_MODE 3:2 none DMA Swap mode 

 POSSIBLE VALUES: 

      00 - VGT_DMA_SWAP_NONE: 

VGT_DMA_SWAP_NONE No swap  

      01 - VGT_DMA_SWAP_16_BIT: 

VGT_DMA_SWAP_16_BIT 16-bit swap 

0xAABBCCDD -> 0xBBAADDCC  

      02 - VGT_DMA_SWAP_32_BIT: 

VGT_DMA_SWAP_32_BIT 32-bit swap 

0xAABBCCDD -> 0xDDCCBBAA  

      03 - VGT_DMA_SWAP_WORD: 

VGT_DMA_SWAP_WORD word swap 

0xAABBCCDD -> 0xCCDDAABB  

 

VGT:VGT_DMA _NUM_INSTANCES  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a88  

DESCRIPTION: VGT DMA Number of Instances 

Field Name Bits Default Description 

NUM_INSTANCES 31:0 none VGT DMA Number of Instances, minimum value is 1 

 

VGT:VGT_DMA_SIZE  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a74  

DESCRIPTION: VGT DMA Size 

Field Name Bits Default Description 

NUM_INDICES 31:0 none VGT DMA Number of indices 

 

VGT:VGT_DRAW_INITIATOR  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x287f0  

DESCRIPTION: Draw Inititiator 

Field Name Bits Default Description 

SOURCE_SELECT 1:0 none Input Source Select. 

If the Source Select field is set to `Auto-increment Index` 

mode and the Primitive Type is set to `Tri List w/Flags`, 



 

 
Revision 1.0 January 26, 2009 

 

 

 

© 2009  Advanced Micro Devices, Inc.  
Proprietary  6 

 

then the draw initiator is processed as just a regular `Tri 

List`. 

 POSSIBLE VALUES: 

      00 - DI_SRC_SEL_DMA: VGT DMA Data  

      01 - DI_SRC_SEL_IMMEDIATE: Immediate Data  

      02 - DI_SRC_SEL_AUTO_INDEX: Auto-increment 

Index  

      03 - DI_SRC_SEL_RESERVED: Reserved - unused  

MAJOR_MODE 3:2 none Major Mode 

 POSSIBLE VALUES: 

      00 - DI_MAJOR_MODE_0: DI_MAJOR_MODE_0 

Normal (Implicit) Mode -- applies only to prim types 0-

21. Some VGT state registers are ignored (their values 

implied) in this mode.  

      01 - DI_MAJOR_MODE_1: DI_MAJOR_MODE_1 

Explicit Mode -- Configuration completely specified by 

state registers.  

SPRITE_EN 4 none sprite enable 

 POSSIBLE VALUES: 

      00 - disable sprite  

      01 - enable sprite  

NOT_EOP 5 none This bit indicates that this draw initiator should not 

generate an end-of-packet signal because it will be 

followed by one or more chained draw initiators. Care 

must be taken so that this draw initiator is immediately 

followed, at the hardware interface, by a chained draw 

initiator. (In other words, chained draw initiators cannot 

be separated over driver buffer boundaries that can be 

interrupted. This bit is primarily intended to be set by the 

CP to improve the processing parallelism of small 2D 

blits.) 

 POSSIBLE VALUES: 

      00 - normal eop  

      01 - suppress eop  

USE_OPAQUE 6 none This bit indicates that this draw call is a opaque draw call 

 POSSIBLE VALUES: 

      00 - non-opaque draw  

      01 - opaque draw  

 

VGT:VGT_ENHANCE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a50  

DESCRIPTION: Used for Late Additions of Control Bits 

Field Name Bits Default Description 

MI_TIMESTAMP_RES 1:0 0x0  POSSIBLE VALUES: 
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      00 - 0 -> 992 Clocks latency range in steps of 32  

      01 - 0 -> 496 Clocks latency range in steps of 16  

      02 - 0 -> 248 Clocks latency range in steps of 8  

      03 - 0 -> 124 Clocks latency range in steps of 4  

MISC 31:2 none Misc bit 

 

VGT:VGT_ES_PER_GS  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x88cc  

DESCRIPTION: Maximum ES vertices per GS thread 

Field Name Bits Default Description 

ES_PER_GS 31:0 none Maximum number of ES vertices per GS thread 

 

VGT:VGT_EVENT_ADDRESS_REG  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x287f8  

DESCRIPTION: Event address 

Field Name Bits Default Description 

ADDRESS_LOW 27:0 none address bit 31:4 for zpass event 

 

VGT:VGT_EVENT_INITIATOR  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a90  

DESCRIPTION: Event Initiator 

Field Name Bits Default Description 

EVENT_TYPE 5:0 none Event Type (also called Event ID) -- Currently, the 

hardware interface between the VGT and the PA 

supports only 6-bit event type. 

 POSSIBLE VALUES: 

      00 - Reserved  

      01 - Reserved  

      02 - Reserved  

      03 - Reserved  

      04 - CACHE_FLUSH_TS: Destination Cache Flush 

with Timestamp -- Inserted by the driver to request the 

CBs, DBs, and SMX to signal the CP when all prior 

rendering is flushed to memory.  

      05 - CONTEXT_DONE: GFXDEC Context Done -- 

Inserted by the CP on the first GFXDEC state update 

after a draw.  

      06 - CACHE_FLUSH: Destination Caches Flushed -- 

Inserted by the driver to request the CBs, DBs, and SMX 

to flushed their caches to memory (No Timestamp is 

Generated).  

      07 - VIZQUERY_START: No longer supported  

      08 - VIZQUERY_END: No longer supported  

      09 - SC_WAIT_WC: SC Wait for WC from CP -- 

Inserted by the CP to inform the SC to wait for the write 

confirm signal (wire) from the CP before submitting 

future pixel vectors. This is used to synchronize 2D 

http://tundra.ca.atitech.com/~koopadv/regspec/koopa_chip/search/search_engine.cgi?chip_name=koopa&reg_info_file=registerlist.txt&num_of_reg=5918&reg_name_query=VGT_&search_mode=OR&reg_field_query=
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source surface (brush, a.ka. texture) with user of that 

surface.  

      10 - MPASS_PS_CP_REFETCH: Multi-Pass Pixel 

Shader CP Refetch -- Inserted by the driver to inform the 

SC it needs to report to CP to refetch buffer for multi-

pass pixel shader or continue.  

      11 - MPASS_PS_RST_START: Multi-Pass Pixel 

Shader Reset Start -- Inserted by the driver just before an 

INDIRECT_BUFFER_MP packet to instruct the SC to 

reset the multi-pass start pixel vector.  

      12 - MPASS_PS_INCR_START: Multi-Pass Pixel 

Shader Increment Start -- Inserted by the driver to 

instruct the SC to increment the multi-pass start vector 

by vectors_per_pass.  

      13 - RST_PIX_CNT: Reset SQ`s auto Pixel Counter 

AND reset SC`s multi-pass pixel vector count -- Inserted 

by the driver.  

      14 - RST_VTX_CNT: Reset SQ`s auto Vertex 

Counter -- Inserted by the driver.  

      15 - VS_PARTIAL_FLUSH: Used to flush all work 

between the CP and the ES, GS, VS shaders including 

the VGT.  

      16 - PS_PARTIAL_FLUSH: Used to flush all work 

between the CP and the ES, GS, VS, PS shaders 

including scan conversion, primitive assembly, and 

VGT.  

      17 - Reserved 

      18 - Reserved 

      19 - Reserved 

      20 - CACHE_FLUSH_AND_INV_TS_EVENT: 

Same as CACHE_FLUSH_TS with an invalidate -- 

Inserted by the driver.  

      21 - ZPASS_DONE: Write ZPASS counts to 

memory -- Inserted by the driver to instruct the DBs to 

write out the ZPASS counters to memory. Used to 

support DX10 occlusion queries.  

      22 - CACHE_FLUSH_AND_INV_EVENT: Same as 

CACHE_FLUSH with an invalidate -- Inserted by the 

driver.  

      23 - PERFCOUNTER_START: Start enabled event 

based Performance counters -- Inserted by the driver.  

      24 - PERFCOUNTER_STOP: Stop enabled event 

based Performance counters that are event-enabled -- 

Inserted by the driver.  

      25 - PIPELINESTAT_START: Start 

pipeline/strmout stat -- Inserted by the driver.  

      26 - PIPELINESTAT_STOP: Stop pipeline/strmout 

stat -- Inserted by the driver.  

      27 - PERFCOUNTER_SAMPLE: Sample the 

performance counters of all blocks -- Inserted by the 

driver to read the performance counters.  

      28 - FLUSH_ES_OUTPUT: Flush Export Shader 

Output -- Inserted by the VGT to instruct the SMX to 
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flush all the ES output to memory.  

      29 - FLUSH_GS_OUTPUT: Flush Geometry Shader 

Output -- Inserted by the VGT to instruct the SMX to 

flush all the GS output to memory.  

      30 - SAMPLE_PIPELINESTAT: Sample Pipeline 

Statistics counters -- Inserted by the driver to request the 

GPU to sample counters associated with pipelinestats. 

The CP will subsequently write them to memory.  

      31 - SO_VGTSTREAMOUT_FLUSH: VGT 

Streamout Flush -- This event will cause VGT to update 

the read only offsets registers and then send a 

VGT_CP_strmout_flushed to instruct the CP to read the 

offsets.  

      32 - SAMPLE_STREAMOUTSTATS: Sample 

Streamout Statitics counters -- Inserted by the driver to 

request the GPU to sample counters associated with 

streamout. The CP will subsequently write them to 

memory.  

      33 - RESET_VTX_CNT: Reset Vertex Count -- 

Inserted by the driver to reset the auto index count for 

vertex count. There are tow counters one for gs and non-

gs and these should be reset seperately  

      34 - BLOCK_CONTEXT_DONE: Block Managed 

State (SQCONSDEC) Context Done - Inserted by the CP 

on the first SQCONSDEC constant update after a draw.  

      35 - CR_CONTEXT_DONE: CR Context Done -- 

Inserted by the driver with an EVENT_WRITE packet, 

before the first CR state update after a draw (CR_CMD 

register write)  

      36 - VGT_FLUSH: VGT Flush - Inserted by the 

driver to cause the VGT to be flushed. Used when GS 

ring buffer sizes are changed  

      37 - CR_DONE_TS: CR Done Timestamp - Inserted 

by the driver to request a time stamp when the CR has 

completed previous work, flush of destination cache is 

assumed.  

      38 - SQ_NON_EVENT: SQ Non-Event -- This event 

is reserved for SQ  

      39 - SC_SEND_DB_VPZ: SC Send Depth Block 

VPort Z -- Inserted by the driver to cause the SC to send 

the vport array Zmin and Zmax values to the DBs.  

      40 - BOTTOM_OF_PIPE_TS: Bottom of the Pipe 

Timestamp -- Inserted by the driver to request a bottom 

of pipe timestamp be sent to memory, no flushing 

required.  

      41 - Reserved 

      42 - DB_CACHE_FLUSH_AND_INV: DB Flush 

and Invalidate - Inserted by the driver when the depth 

surface is paged out of memory.  

ADDRESS_HI 26:19 none address bit 39:32 for zpass event 

EXTENDED_EVENT 27 none 0 for single DW event, 1 for two DW event 
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VGT:VGT_GROUP_DECR  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a2c  

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 !! This 

register contains the amount by which the draw initiator index count is decremented for all groups taken from the 

input stream except for the first group. 

Field Name Bits Default Description 

DECR 3:0 none Decrement amount for groups except the first 

 

VGT:VGT _GROUP_FIRST_DECR  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a28  

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 !! This 

register contains the amount by which the draw initiator index count is decremented for the first group taken from 

the input stream. 

Field Name Bits Default Description 

FIRST_DECR 3:0 none Decrement amount for the first group 

 

VGT:VGT_GROUP_PRIM_TYPE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a24  

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 !! This 

register contains the prim type output by the grouper stage of the VGT 

Field Name Bits Default Description 

PRIM_TYPE 4:0 none Prim type output by grouper stage of the VGT. 

 POSSIBLE VALUES: 

      00 - VGT_GRP_3D_POINT: 

VGT_GRP_3D_POINT  

      01 - VGT_GRP_3D_LINE: VGT_GRP_3D_LINE  

      02 - VGT_GRP_3D_TRI: VGT_GRP_3D_TRI  

      03 - VGT_GRP_3D_RECT: VGT_GRP_3D_RECT  

      04 - VGT_GRP_3D_QUAD: 

VGT_GRP_3D_QUAD  

      05 - VGT_GRP_2D_COPY_RECT_V0: 

VGT_GRP_2D_COPY_RECT_V0  

      06 - VGT_GRP_2D_COPY_RECT_V1: 

VGT_GRP_2D_COPY_RECT_V1  

      07 - VGT_GRP_2D_COPY_RECT_V2: 

VGT_GRP_2D_COPY_RECT_V2  

      08 - VGT_GRP_2D_COPY_RECT_V3: 

VGT_GRP_2D_COPY_RECT_V3  

      09 - VGT_GRP_2D_FILL_RECT: 

VGT_GRP_2D_FILL_RECT  

      10 - VGT_GRP_2D_LINE: VGT_GRP_2D_LINE  

      11 - VGT_GRP_2D_TRI: VGT_GRP_2D_TRI  

      12 - VGT_GRP_PRIM_INDEX_LINE: 

VGT_GRP_PRIM_INDEX_LINE  

      13 - VGT_GRP_PRIM_INDEX_TRI: 

VGT_GRP_PRIM_INDEX_TRI  

      14 - VGT_GRP_PRIM_INDEX_QUAD: 

VGT_GRP_PRIM_INDEX_QUAD  

      15 - VGT_GRP_3D_LINE_ADJ: 
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VGT_GRP_3D_LINE_ADJ  

      16 - VGT_GRP_3D_TRI_ADJ: 

VGT_GRP_3D_TRI_ADJ  

RETAIN_ORDER 14 none Resetting this bit to zero causes the Grouper within the 

VGT to convert strips, fans, loops, and polygons into 

regular lists in the vgt_grouper block. It also causes the 

primitive indices to be re-ordered to have the provoking 

vertex in the correct position. This bit should be set to 

zero if the VGT_OUTPUT_PATH_CNTL register 

specifies VGT_OUTPATH_VTX_REUSE or 

VGT_OUTPATH_TESS_EN and the 

VGT_DRAW_INITIATOR prim type is between 0 and 

15, inclusive, (tri list, tri strip, tri fan, etc...). This bit is 

implied to be zero for VGT_DRAW_INITIATOR prim 

types 0 thru 15 if the Major Mode of the 

VGT_DRAW_INIITIATOR is 0. If this bit is set for 

prim types 0 thru 15, then the primitive index order from 

the grouper will be retained and the indices will be 

incorrect for loops, fans, and polygons. Note that if the 

VGT_DRAW_INITIATOR.MAJOR_MODE is set to 

MAJOR_MODE_1 and VGT_OUTPUT_PATH_CNTL 

is set to VGT_OUTPATH_PASSTHRU and the 

VGT_GROUP_PRIM_TYPE.PRIM_TYPE is set to 

VGT_GRP_3D_TRI or VGT_GRP_2D_TRI and 

VGT_GROUP_PRIM_TYPE.PRIM_ORDER is set to 

VGT_GRP_STRIP, then the passthru block will perform 

DX/OpenGL index re-ordering for tri-strips. 

 POSSIBLE VALUES: 

      00 - Reorder strip/fan/loop/polygon into lists with 

correct provoking vertex  

      01 - Retain primitive index order as they appear in 

the input stream  

RETAIN_QUADS 15 none This bit can only be legally set if the 

VGT_OUTPUT_PATH_CNTL register specifies the 

Tessellation Engine and the Major Mode of the 

VGT_DRAW_INITATOR is 1. The RETAIN_QUADS 

bit indicates that quads should be passed intact to the 

tessellation engine. If this bit is not set, then the quads 

will be decomposed into triangles. 

 POSSIBLE VALUES: 

      00 - Decompose quads into triangles  

      01 - Retain quads (legal only for tessellation engine)  

PRIM_ORDER 18:16 none Prim order output by grouper stage of the VGT. 

 POSSIBLE VALUES: 

      00 - VGT_GRP_LIST: VGT_GRP_LIST  

      01 - VGT_GRP_STRIP: VGT_GRP_STRIP  

      02 - VGT_GRP_FAN: VGT_GRP_FAN  

      03 - VGT_GRP_LOOP: VGT_GRP_LOOP  
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      04 - VGT_GRP_POLYGON: 

VGT_GRP_POLYGON  

 

VGT:VGT_GROUP_VECT_0_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a30  

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 !! This 

register indicates, with bits flags, which components are relevant for vector 0 of a group. At least one component of 

vector 0 must be indicated. This register also contains the stride of vector 0 (in 16-bit words) in the input stream and 

the amount to shift the input stream (in 16-bit words) after extracting the vector. 

Field Name Bits Default Description 

COMP_X_EN 0 none Indicates that component X will be output from the 

grouper for vector 0 

 POSSIBLE VALUES: 

      00 - disable  

      01 - enable  

COMP_Y_EN 1 none Indicates that component Y will be output from the 

grouper for vector 0 

 POSSIBLE VALUES: 

      00 - disable  

      01 - enable  

COMP_Z_EN 2 none Indicates that component Z will be output from the 

grouper for vector 0 

 POSSIBLE VALUES: 

      00 - disable  

      01 - enable  

COMP_W_EN 3 none Indicates that component W will be output from the 

grouper for vector 0 

 POSSIBLE VALUES: 

      00 - disable  

      01 - enable  

STRIDE 15:8 none The stride of vector 0 data in the input stream (in 16-bit 

words). Zero is NOT a legal value for an active vector. 

See the programming guidelines for the situation in 

which a vector uses no data from the shifter. 

SHIFT 23:16 none The amount to shift the input stream after extracting 

vector 0 (in 16-bit words). This field must be less than or 

equal to the STRIDE field for proper shifter operation. 

 

VGT:VGT_GROUP_VECT_0_FMT_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a38  

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 !! This 

register indicates how the value each component of vector 0 will be determined. If the 

VGT_GROUP_VECT_0_CNTL register indicates that a particular component is not selected for output from the 

grouper, then that component`s format control fields are ignored. 
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Field Name Bits Default Description 

X_CONV 3:0 none X Component Determination. 

 POSSIBLE VALUES: 

      00 - VGT_GRP_INDEX_16: 

VGT_GRP_INDEX_16 16 bits from stream with index 

offset and clamp  

      01 - VGT_GRP_INDEX_32: 

VGT_GRP_INDEX_32 32 bits from stream with index 

offset and clamp  

      02 - VGT_GRP_UINT_16: VGT_GRP_UINT_16 16 

bits from stream as unsigned int  

      03 - VGT_GRP_UINT_32: VGT_GRP_UINT_32 32 

bits from stream as unsigned int  

      04 - VGT_GRP_SINT_16: VGT_GRP_SINT_16 16 

bits from stream as signed int  

      05 - VGT_GRP_SINT_32: VGT_GRP_SINT_32 32 

bits from stream as signed int  

      06 - VGT_GRP_FLOAT_32: 

VGT_GRP_FLOAT_32 32 bits from stream as float  

      07 - VGT_GRP_AUTO_PRIM: 

VGT_GRP_AUTO_PRIM 24 bits from auto primitive 

counter  

      08 - VGT_GRP_FIX_1_23_TO_FLOAT: 

VGT_GRP_FIX_1_23_TO_FLOAT 24 bit barycentric 

value from tessellation engine  

X_OFFSET 7:4 none X Component Offset. This field is the offset, in 16-bit 

words, of the X component in the input cycle. 

Y_CONV 11:8 none Y Component Determination. See the X component 

determination field for description. 

 POSSIBLE VALUES: 

      00 - VGT_GRP_INDEX_16: 

VGT_GRP_INDEX_16 16 bits from stream with index 

offset and clamp  

      01 - VGT_GRP_INDEX_32: 

VGT_GRP_INDEX_32 32 bits from stream with index 

offset and clamp  

      02 - VGT_GRP_UINT_16: VGT_GRP_UINT_16 16 

bits from stream as unsigned int  

      03 - VGT_GRP_UINT_32: VGT_GRP_UINT_32 32 

bits from stream as unsigned int  

      04 - VGT_GRP_SINT_16: VGT_GRP_SINT_16 16 

bits from stream as signed int  

      05 - VGT_GRP_SINT_32: VGT_GRP_SINT_32 32 

bits from stream as signed int  

      06 - VGT_GRP_FLOAT_32: 

VGT_GRP_FLOAT_32 32 bits from stream as float  

      07 - VGT_GRP_AUTO_PRIM: 

VGT_GRP_AUTO_PRIM 24 bits from auto primitive 

counter  

      08 - VGT_GRP_FIX_1_23_TO_FLOAT: 
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VGT_GRP_FIX_1_23_TO_FLOAT 24 bit barycentric 

value from tessellation engine  

Y_OFFSET 15:12 none Y Component Offset. This field is the offset, in 16-bit 

words, of the Y component in the input cycle. 

Z_CONV 19:16 none Z Component Determination. See the X component 

determination field for description. 

 POSSIBLE VALUES: 

      00 - VGT_GRP_INDEX_16: 

VGT_GRP_INDEX_16 16 bits from stream with index 

offset and clamp  

      01 - VGT_GRP_INDEX_32: 

VGT_GRP_INDEX_32 32 bits from stream with index 

offset and clamp  

      02 - VGT_GRP_UINT_16: VGT_GRP_UINT_16 16 

bits from stream as unsigned int  

      03 - VGT_GRP_UINT_32: VGT_GRP_UINT_32 32 

bits from stream as unsigned int  

      04 - VGT_GRP_SINT_16: VGT_GRP_SINT_16 16 

bits from stream as signed int  

      05 - VGT_GRP_SINT_32: VGT_GRP_SINT_32 32 

bits from stream as signed int  

      06 - VGT_GRP_FLOAT_32: 

VGT_GRP_FLOAT_32 32 bits from stream as float  

      07 - VGT_GRP_AUTO_PRIM: 

VGT_GRP_AUTO_PRIM 24 bits from auto primitive 

counter  

      08 - VGT_GRP_FIX_1_23_TO_FLOAT: 

VGT_GRP_FIX_1_23_TO_FLOAT 24 bit barycentric 

value from tessellation engine  

Z_OFFSET 23:20 none Z Component Offset. This field is the offset, in 16-bit 

words, of the Z component in the input cycle. 

W_CONV 27:24 none W Component Determination. See the X component 

determination field for description. 

 POSSIBLE VALUES: 

      00 - VGT_GRP_INDEX_16: 

VGT_GRP_INDEX_16 16 bits from stream with index 

offset and clamp  

      01 - VGT_GRP_INDEX_32: 

VGT_GRP_INDEX_32 32 bits from stream with index 

offset and clamp  

      02 - VGT_GRP_UINT_16: VGT_GRP_UINT_16 16 

bits from stream as unsigned int  

      03 - VGT_GRP_UINT_32: VGT_GRP_UINT_32 32 

bits from stream as unsigned int  

      04 - VGT_GRP_SINT_16: VGT_GRP_SINT_16 16 

bits from stream as signed int  

      05 - VGT_GRP_SINT_32: VGT_GRP_SINT_32 32 

bits from stream as signed int  

      06 - VGT_GRP_FLOAT_32: 
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VGT_GRP_FLOAT_32 32 bits from stream as float  

      07 - VGT_GRP_AUTO_PRIM: 

VGT_GRP_AUTO_PRIM 24 bits from auto primitive 

counter  

      08 - VGT_GRP_FIX_1_23_TO_FLOAT: 

VGT_GRP_FIX_1_23_TO_FLOAT 24 bit barycentric 

value from tessellation engine  

W_OFFSET 31:28 none W Component Offset. This field is the offset, in 16-bit 

words, of the Z component in the input cycle. 

 

VGT:VGT_GROUP_VECT_1_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a34  

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 !! This 

register is identical to VGT_GROUP_VECT_0_CNTL except that it applies to vector 1 of the group instead of 

vector 0. Also, vector 0 is required to have at least one component set; however, vector 1 may have none set. 

Field Name Bits Default Description 

COMP_X_EN 0 none  POSSIBLE VALUES: 

      00 - disable  

      01 - enable  

COMP_Y_EN 1 none  POSSIBLE VALUES: 

      00 - disable  

      01 - enable  

COMP_Z_EN 2 none  POSSIBLE VALUES: 

      00 - disable  

      01 - enable  

COMP_W_EN 3 none  POSSIBLE VALUES: 

      00 - disable  

      01 - enable  

STRIDE 15:8 none  

SHIFT 23:16 none  

 

VGT:VGT_GROUP_VECT_1_FMT_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a3c  

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 !! This 

register is identical to VGT_GROUP_VECT_0_FMT_CNTL except that it controls the formatting of output vector 1 

instead of output vector 0. 

Field Name Bits Default Description 

X_CONV 3:0 none  POSSIBLE VALUES: 

      00 - VGT_GRP_INDEX_16: 

VGT_GRP_INDEX_16 16 bits from stream with index 

offset and clamp  

      01 - VGT_GRP_INDEX_32: 

VGT_GRP_INDEX_32 32 bits from stream with index 

offset and clamp  

      02 - VGT_GRP_UINT_16: VGT_GRP_UINT_16 16 

bits from stream as unsigned int  

      03 - VGT_GRP_UINT_32: VGT_GRP_UINT_32 32 

bits from stream as unsigned int  
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      04 - VGT_GRP_SINT_16: VGT_GRP_SINT_16 16 

bits from stream as signed int  

      05 - VGT_GRP_SINT_32: VGT_GRP_SINT_32 32 

bits from stream as signed int  

      06 - VGT_GRP_FLOAT_32: 

VGT_GRP_FLOAT_32 32 bits from stream as float  

      07 - VGT_GRP_AUTO_PRIM: 

VGT_GRP_AUTO_PRIM 24 bits from auto primitive 

counter  

      08 - VGT_GRP_FIX_1_23_TO_FLOAT: 

VGT_GRP_FIX_1_23_TO_FLOAT 24 bit barycentric 

value from tessellation engine  

X_OFFSET 7:4 none  

Y_CONV 11:8 none  POSSIBLE VALUES: 

      00 - VGT_GRP_INDEX_16: 

VGT_GRP_INDEX_16 16 bits from stream with index 

offset and clamp  

      01 - VGT_GRP_INDEX_32: 

VGT_GRP_INDEX_32 32 bits from stream with index 

offset and clamp  

      02 - VGT_GRP_UINT_16: VGT_GRP_UINT_16 16 

bits from stream as unsigned int  

      03 - VGT_GRP_UINT_32: VGT_GRP_UINT_32 32 

bits from stream as unsigned int  

      04 - VGT_GRP_SINT_16: VGT_GRP_SINT_16 16 

bits from stream as signed int  

      05 - VGT_GRP_SINT_32: VGT_GRP_SINT_32 32 

bits from stream as signed int  

      06 - VGT_GRP_FLOAT_32: 

VGT_GRP_FLOAT_32 32 bits from stream as float  

      07 - VGT_GRP_AUTO_PRIM: 

VGT_GRP_AUTO_PRIM 24 bits from auto primitive 

counter  

      08 - VGT_GRP_FIX_1_23_TO_FLOAT: 

VGT_GRP_FIX_1_23_TO_FLOAT 24 bit barycentric 

value from tessellation engine  

Y_OFFSET 15:12 none  

Z_CONV 19:16 none  POSSIBLE VALUES: 

      00 - VGT_GRP_INDEX_16: 

VGT_GRP_INDEX_16 16 bits from stream with index 

offset and clamp  

      01 - VGT_GRP_INDEX_32: 

VGT_GRP_INDEX_32 32 bits from stream with index 

offset and clamp  

      02 - VGT_GRP_UINT_16: VGT_GRP_UINT_16 16 

bits from stream as unsigned int  

      03 - VGT_GRP_UINT_32: VGT_GRP_UINT_32 32 

bits from stream as unsigned int  

      04 - VGT_GRP_SINT_16: VGT_GRP_SINT_16 16 

bits from stream as signed int  

      05 - VGT_GRP_SINT_32: VGT_GRP_SINT_32 32 

bits from stream as signed int  
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      06 - VGT_GRP_FLOAT_32: 

VGT_GRP_FLOAT_32 32 bits from stream as float  

      07 - VGT_GRP_AUTO_PRIM: 

VGT_GRP_AUTO_PRIM 24 bits from auto primitive 

counter  

      08 - VGT_GRP_FIX_1_23_TO_FLOAT: 

VGT_GRP_FIX_1_23_TO_FLOAT 24 bit barycentric 

value from tessellation engine  

Z_OFFSET 23:20 none  

W_CONV 27:24 none  POSSIBLE VALUES: 

      00 - VGT_GRP_INDEX_16: 

VGT_GRP_INDEX_16 16 bits from stream with index 

offset and clamp  

      01 - VGT_GRP_INDEX_32: 

VGT_GRP_INDEX_32 32 bits from stream with index 

offset and clamp  

      02 - VGT_GRP_UINT_16: VGT_GRP_UINT_16 16 

bits from stream as unsigned int  

      03 - VGT_GRP_UINT_32: VGT_GRP_UINT_32 32 

bits from stream as unsigned int  

      04 - VGT_GRP_SINT_16: VGT_GRP_SINT_16 16 

bits from stream as signed int  

      05 - VGT_GRP_SINT_32: VGT_GRP_SINT_32 32 

bits from stream as signed int  

      06 - VGT_GRP_FLOAT_32: 

VGT_GRP_FLOAT_32 32 bits from stream as float  

      07 - VGT_GRP_AUTO_PRIM: 

VGT_GRP_AUTO_PRIM 24 bits from auto primitive 

counter  

      08 - VGT_GRP_FIX_1_23_TO_FLOAT: 

VGT_GRP_FIX_1_23_TO_FLOAT 24 bit barycentric 

value from tessellation engine  

W_OFFSET 31:28 none  

 

VGT:VGT_GS_MODE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a40  

DESCRIPTION: VGT GS Enable Mode 

Field Name Bits Default Description 

MODE 1:0 none Indicates which of GS scenerio is enabled 

 POSSIBLE VALUES: 

      00 - GS_OFF: GS_OFF  

      01 - GS_SCENARIO_A: GS_SCENARIO_A  

      02 - GS_SCENARIO_B: GS_SCENARIO_B  

      03 - GS_SCENARIO_G: GS_SCENARIO_G  

ES_PASSTHRU 2 none sets to one if VS shader is passthru when GS scenario G 

is used 

 POSSIBLE VALUES: 

      00 - passthru_dis  
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      01 - passthru_en  

CUT_MODE 4:3 none 00: 1024 max gs emit vertices, 01:512 max gs emit 

vertices, 10:256 max gs emit vertices, 11: 128 max gs 

emit vertices 

 POSSIBLE VALUES: 

      00 - GS_CUT_1024: GS_CUT_1024  

      01 - GS_CUT_512: GS_CUT_512  

      02 - GS_CUT_256: GS_CUT_256  

      03 - GS_CUT_128: GS_CUT_128  

 

VGT:VGT_GS_OUT_PRIM_TYPE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a6c  

DESCRIPTION: VGT GS output primitive type 

Field Name Bits Default Description 

OUTPRIM_TYPE 5:0 none GS output primitive type 

 POSSIBLE VALUES: 

      00 - POINTLIST: POINTLIST  

      01 - LINESTRIP: LINESTRIP  

      02 - TRISTRIP: TRISTRIP  

 

VGT:VGT_GS_PER_ES  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x88c8  

DESCRIPTION: Maximum GS prims per ES thread 

Field Name Bits Default Description 

GS_PER_ES 31:0 none Maximum number of GS prims per ES thread 

 

VGT:VGT_GS_PER_VS  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x88e8  

DESCRIPTION: Maximum GS threads per VS thread 

Field Name Bits Default Description 

GS_PER_VS 3:0 none Maximum number of GS threads per VS thread 

 

VGT:VGT_GS_VERTEX_REUSE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x88d4  

DESCRIPTION: reuseability for GS path, it is nothing to do with number of good simd 

Field Name Bits Default Description 

VERT_REUSE 4:0 none reuse number of GS block. Valid values are 0, 4-16. 

 

VGT:VGT_HOS_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a14  

DESCRIPTION: This register controls the behavior of the Tessellation Engine block at the backend of the VGT. 

This register is relevant only if the VGT_OUTPUT_PATH_CNTL register specifies the Tessellation Engine block for 

the VGT backend path. Note that the tessellation engine is enabled by selecting the tessellation engine path in the 
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VGT_OUTPUT_PATH_CNTL register as opposed to the single enable bit that was used in previous architectures. 

Field Name Bits Default Description 

TESS_MODE 1:0 none Tessellation Mode 

0 : Discrete 

1 : Continuous 

2 : Adaptive 

 

VGT:VGT_HOS_MAX_TESS_LEVEL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a18  

DESCRIPTION: For continuous and discrete tessellation modes, this register contains the tessellation level. For 

adaptive tessellation, this register contains the maximum tessellation level. The adaptive tessellation levels will be 

clamped less-than or equal to this level by the tessellation engine. In all cases, the format of this register is 32-bit 

IEEE floating point. This register is relevant only when the VGT_OUT_CNTL register specifies `Tessellation 

Engine` in the Path Select field. 

Field Name Bits Default Description 

MAX_TESS 31:0 none For adaptive tessellation mode, this is the maximum 

tessellation clamp value. 

For continuous and discrete tessellation modes, this is the 

tessellation level. 

For discrete modes, values in the range (1.0, 14.0) are 

legal. 

For non-discrete modes, values in the range (1.0, 15.0) 

are legal. 

MAX_TESS must be greater than or equal to 

MIN_TESS. 

 

VGT:VGT_HOS_MIN_TESS_LEVEL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a1c  

DESCRIPTION: For continuous and discrete tessellation modes, this register is not applicable. For adaptive 

tessellation, this register contains the minimum tessellation level. The adaptive tessellation levels will be clamped 

greater-than or equal to this level by the tessellation engine. The format of this register is 32-bit IEEE floating 

point. This register is relevant only when the VGT_OUT_CNTL register specifies `Tessellation Engine` in the Path 

Select field and the VGT_HOS_CNTL register specifies adaptive tessellation mode. 

Field Name Bits Default Description 

MIN_TESS 31:0 none For adpative tessellation mode, this is the minimum 

tessellation clamp value. 

For continuous and discrete tessellartion modes, this 

register is not applicable. 

For discrete modes values in the range (1.0, 14.0) are 

legal. 

For non-discrete modes, values in the range (1.0, 15.0) 

are legal. 

MIN_TESS must be less than or equal to MAX_TESS. 

 

VGT:VGT_HOS_REUSE_DEPTH  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a20  

Field Name Bits Default Description 

REUSE_DEPTH 7:0 none  
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VGT:VGT_IMMED_DATA  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x287f4  

DESCRIPTION: VGT Immediate Data 

Field Name Bits Default Description 

DATA 31:0 none Data written to this address is written into the VGT 

Immediate Data FIFO. 

 

VGT:VGT_INDEX_TYPE  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x895c  

DESCRIPTION: VGT Index Type 

Field Name Bits Default Description 

INDEX_TYPE 1:0 none Index Type (applicable to prim types 0-28 only). 

If the Source Select field is set to `Auto-increment Index` 

mode, then this field is ignored and the index type is 32-

bits per index 

 POSSIBLE VALUES: 

      00 - DI_INDEX_SIZE_16_BIT: 

DI_INDEX_SIZE_16_BIT 16 bits per index  

      01 - DI_INDEX_SIZE_32_BIT: 

DI_INDEX_SIZE_32_BIT 32 bits per index  

 

VGT:VGT_INDX_OFFSET  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28408  

DESCRIPTION: For components that are that are specified to be indices (see the 

VGT_GROUP_VECT_0_FMT_CNTL register), this register is the offset value. Offsetting occurs prior to clamping 

and fix->flt conversion. 

Field Name Bits Default Description 

INDX_OFFSET 31:0 none Index offset value (32-bit adder), extend it to 32-bits 

 

VGT:VGT_INSTANCE_STEP_RATE_0  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28aa0  

DESCRIPTION: This register defines the first instance step rate 

Field Name Bits Default Description 

STEP_RATE 31:0 none Instance step rate 

 

VGT:VGT_INSTANCE_STEP_RATE_1  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28aa4  

DESCRIPTION: This register defines the second instance step rate 

Field Name Bits Default Description 

STEP_RATE 31:0 none Instance step rate 

 

VGT:VGT_LAST_COPY_STATE  ·  [R]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x88c0  
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DESCRIPTION:  This register retains the data from the last GFX_COPY_STATE command. 

Field Name Bits Default Description 

SRC_STATE_ID 2:0 none Source context from last GFX_COPY_STATE 

command. 

DST_STATE_ID 18:16 none Destination context from last GFX_COPY_STATE 

command. 

 

VGT:VGT_MAX_VTX_INDX  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28400  

DESCRIPTION: For components that are that are specified to be indices (see the 

VGT_GROUP_VECT_0_FMT_CNTL register), this register is the maximum clamp value. Clamping occurs after 

offsetting and prior to fix->flt conversion. 

Field Name Bits Default Description 

MAX_INDX  31:0 none maximum clamp value for index clamp, exten it to 32-bit 

 

VGT:VGT_MC_LAT_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x88d8  

DESCRIPTION: Time Stamp Counter Resolution Select 

Field Name Bits Default Description 

MC_TIME_STAMP_RES 1:0 0x0 Select the counter resolution for tracking memory 

controller latency 

 POSSIBLE VALUES: 

      00 - 0 -> 992 max latency, step of 32  

      01 - 0 -> 496 max latency, step of 16  

      02 - 0 -> 248 max latency, step of 8  

      03 - 0 -> 124 max latency, step of 4  

 

VGT:VGT_MIN_VTX_INDX  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28404  

DESCRIPTION: For components that are that are specified to be indices (see the 

VGT_GROUP_VECT_0_FMT_CNTL register), this register is the minimum clamp value. Clamping occurs after 

offsetting and prior to fix->flt conversion. 

Field Name Bits Default Description 

MIN_INDX  31:0 none minimum clamp value for index clamp, extend it to 32-

bits 

 

VGT:VGT_MULTI_PRIM_IB_RESET_EN  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a94  

DESCRIPTION: This register enabling reseting of prim based on reset index 

Field Name Bits Default Description 

RESET_EN 0 none IF SET, THEN RESET INDEX IS USED FOR 

RESETING A PRIM 

 POSSIBLE VALUES: 
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      00 - multi_prim reset off  

      01 - multi_prim reset on  

 

VGT:VGT_MULTI_PRIM_IB_RESET_INDX  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x2840c  

DESCRIPTION: This register defines the index which resets primitive sets when MULTI_PRIM_IB is enabled. 

Field Name Bits Default Description 

RESET_INDX 31:0 none If this value matches an index in the IB, a new primitive 

set is started. 

 

VGT:VGT_NUM_INDICES  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8970  

DESCRIPTION: VGT Number of Indices 

Field Name Bits Default Description 

NUM_INDICES 31:0 none This field indicates the number of indices to process for 

this draw initiator. Note this count is not necessarily the 

count of the primitives. It is also not the index buffer size 

in memory. 

 

VGT:VGT_NUM_INSTANCES  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8974  

DESCRIPTION: VGT Number of Instances 

Field Name Bits Default Description 

NUM_INSTANCES 31:0 none VGT Number of Instances 

 

VGT:VGT_OUTPUT_PATH_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a10  

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 !! This 

register selects which backend path will be used by the VGT block. 

Field Name Bits Default Description 

PATH_SELECT 1:0 none This field indicates the VGT back-end path to be used. 

 POSSIBLE VALUES: 

      00 - VGT_OUTPATH_VTX_REUSE: 

VGT_OUTPATH_VTX_REUSE  

      01 - VGT_OUTPATH_TESS_EN: 

VGT_OUTPATH_TESS_EN  

      02 - VGT_OUTPATH_PASSTHRU: 

VGT_OUTPATH_PASSTHRU  

      03 - VGT_OUTPATH_GS_BLOCK: 

VGT_OUTPATH_GS_BLOCK  

 

VGT:VGT_OUT_DEALLOC_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28c5c  

DESCRIPTION: This register controls, within a process vector, when the previous process vector is de-allocated. 
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Field Name Bits Default Description 

DEALLOC_DIST 6:0 none Distance (in indices) which the vertex vector slot 

assignment leads the deallocation. This field should 

typically be set to (num_enabled_pipes * 4). 

 

VGT:VGT_PRIMITIVEID_EN  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a84  

DESCRIPTION: VGT Primitive ID enable 

Field Name Bits Default Description 

PRIMITIVEID_EN 0 none PrimitiveID generation is enabled 

 POSSIBLE VALUES: 

      00 - suppress PrimitiveID output  

      01 - output primitiveID  

 

VGT:VGT_PRIMITIVE_TYPE  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8958  

DESCRIPTION: VGT Primitive Type 

Field Name Bits Default Description 

PRIM_TYPE 5:0 none Primitive Type 

 POSSIBLE VALUES: 

      00 - DI_PT_NONE: DI_PT_NONE None (does not 

create draw trigger)  

      01 - DI_PT_POINTLIST: DI_PT_POINTLIST Point 

List  

      02 - DI_PT_LINELIST: DI_PT_LINELIST Line List  

      03 - DI_PT_LINESTRIP: DI_PT_LINESTRIP Line 

Strip  

      04 - DI_PT_TRILIST: DI_PT_TRILIST Tri List  

      05 - DI_PT_TRIFAN: DI_PT_TRIFAN Tri Fan  

      06 - DI_PT_TRISTRIP: DI_PT_TRISTRIP Tri Strip  

      07 - DI_PT_UNUSED_0: DI_PT_UNUSED_0 

Reserved 1  

      08 - DI_PT_UNUSED_1: DI_PT_UNUSED_1 

Reserved 2  

      09 - DI_PT_UNUSED_2: DI_PT_UNUSED_2 

Reserved 3  

      10 - DI_PT_LINELIST_ADJ: 

DI_PT_LINELIST_ADJ Adjacent Line List  

      11 - DI_PT_LINESTRIP_ADJ: 

DI_PT_LINESTRIP_ADJ Adjacent Line Strip  

      12 - DI_PT_TRILIST_ADJ: DI_PT_TRILIST_ADJ 

Adjacent Tri List  

      13 - DI_PT_TRISTRIP_ADJ: 

DI_PT_TRISTRIP_ADJ Adjacent Tri Strip  

      14 - DI_PT_UNUSED_3: DI_PT_UNUSED_3 

Reserved 3  

      15 - DI_PT_UNUSED_4: DI_PT_UNUSED_4 
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Reserved 4  

      16 - DI_PT_TRI_WITH_WFLAGS: 

DI_PT_TRI_WITH_WFLAGS Tri List w/Flags (legacy 

R128)  

      17 - DI_PT_RECTLIST: DI_PT_RECTLIST Rect 

List  

      18 - DI_PT_LINELOOP: DI_PT_LINELOOP Line 

LOOP  

      19 - DI_PT_QUADLIST: DI_PT_QUADLIST Quad 

List  

      20 - DI_PT_QUADSTRIP: DI_PT_QUADSTRIP 

Quad Strip  

      21 - DI_PT_POLYGON: DI_PT_POLYGON 

Polygon  

      22 - DI_PT_2D_COPY_RECT_LIST_V0: 

DI_PT_2D_COPY_RECT_LIST_V0 2D Copy Rect List 

V0  

      23 - DI_PT_2D_COPY_RECT_LIST_V1: 

DI_PT_2D_COPY_RECT_LIST_V1 2D Copy Rect List 

V1  

      24 - DI_PT_2D_COPY_RECT_LIST_V2: 

DI_PT_2D_COPY_RECT_LIST_V2 2D Copy Rect List 

V2  

      25 - DI_PT_2D_COPY_RECT_LIST_V3: 

DI_PT_2D_COPY_RECT_LIST_V3 2D Copy Rect List 

V3  

      26 - DI_PT_2D_FILL_RECT_LIST: 

DI_PT_2D_FILL_RECT_LIST 2D Fill Rect List  

      27 - DI_PT_2D_LINE_STRIP: 

DI_PT_2D_LINE_STRIP 2D Line Strip  

      28 - DI_PT_2D_TRI_STRIP: 

DI_PT_2D_TRI_STRIP 2D Triangle Strip  

 

VGT:VGT_REUSE_OFF  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28ab4  

DESCRIPTION: VGT reuse is off. This will expand strip primitives to list primitives 

Field Name Bits Default Description 

REUSE_OFF 0 none reuse is off (set to 1) 

 POSSIBLE VALUES: 

      00 - Reuse on  

      01 - Reuse off  

 

VGT:VGT_STRMOUT_BASE_OFFSET_0  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b10  

DESCRIPTION: Stream out base_0 + offset_0. This register is snooped by SQ. 

Field Name Bits Default Description 

BASE_OFFSET 31:0 none DWORD base+offset for given stream out buffer. Set by 

CP or driver. 
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VGT:VGT_STRMOUT_BASE_OFFSET_1  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b14  

DESCRIPTION: Stream out base_1 + offset_1. This register is snooped by SQ. 

Field Name Bits Default Description 

BASE_OFFSET 31:0 none DWORD base+offset for given stream out buffer. Set by 

CP or driver. 

 

VGT:VGT_STRMOUT_BASE_OFFSET_2  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b18  

DESCRIPTION: Stream out base_2 + offset_2. This register is snooped by SQ. 

Field Name Bits Default Description 

BASE_OFFSET 31:0 none DWORD base+offset for given stream out buffer. Set by 

CP or driver. 

 

VGT:VGT_STRMOUT_BA SE_OFFSET_3  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b1c  

DESCRIPTION: Stream out base_3 + offset_3. This register is snooped by SQ. 

Field Name Bits Default Description 

BASE_OFFSET 31:0 none DWORD base+offset for given stream out buffer. Set by 

CP or driver. 

 

VGT:VGT_STRMOUT_BASE_OFFSET_HI_0  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b44  

DESCRIPTION: Upper 6-bits of 40-bits Stream out base_0 + offset_0. This register is snooped by SQ. 

Field Name Bits Default Description 

BASE_OFFSET 5:0 none Upper 6-bits of 40-bits DWORD base+offset for given 

stream out buffer. Set by CP or driver. 

 

VGT:VGT_STRMOUT_BASE_OFFSET_HI_1  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b48  

DESCRIPTION: Upper 6-bits of 40-bits Stream out base_1 + offset_1. This register is snooped by SQ. 

Field Name Bits Default Description 

BASE_OFFSET 5:0 none Upper 6-bits of 40-bits DWORD base+offset for given 

stream out buffer. Set by CP or driver. 

 

VGT:VGT_STRMOUT_BASE_OFFSET_HI_2  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b4c  

DESCRIPTION: Upper 6-bits of 40-bits Stream out base_2 + offset_2. This register is snooped by SQ. 

Field Name Bits Default Description 

BASE_OFFSET 5:0 none Upper 6-bits of 40-bits DWORD base+offset for given 

stream out buffer. Set by CP or driver. 

 

VGT:VGT_STRMOUT_BASE_OFFSET_HI_3  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b50  
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DESCRIPTION: Upper 6-bits of 40-bits Stream out base_3 + offset_3. This register is snooped by SQ. 

Field Name Bits Default Description 

BASE_OFFSET 5:0 none Upper 6-bits of 40-bits DWORD base+offset for given 

stream out buffer. Set by CP or driver. 

 

VGT:VGT_STRMOUT_BUFFER_BASE_0  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28ad8  

DESCRIPTION: Stream-out base. 

Field Name Bits Default Description 

BASE 31:0 none DWORD Buffer base for given stream out buffer. Bits 

31:0 corresponds to 39:8 of memory address. This data 

can be stored in the coherency registers. This register is 

snooped by CP. 

 

VGT:VGT_STRMOUT_BUFFER_B ASE_1  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28ae8  

DESCRIPTION: Stream-out base. 

Field Name Bits Default Description 

BASE 31:0 none DWORD Buffer base for given stream out buffer. Bits 

31:0 corresponds to 39:8 of memory address. This data 

can be stored in the coherency registers. This register is 

snooped by CP. 

 

VGT:VGT_STRMOUT_BUFFER_BASE_2  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28af8  

DESCRIPTION: Stream-out base. 

Field Name Bits Default Description 

BASE 31:0 none DWORD Buffer base for given stream out buffer. Bits 

31:0 corresponds to 39:8 of memory address. This data 

can be stored in the coherency registers. This register is 

snooped by CP. 

 

VGT:VGT_STRMOUT_BUFFER_BASE_3  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MM Reg:0x28b08  

DESCRIPTION: Stream-out base. 

Field Name Bits Default Description 

BASE 31:0 none DWORD Buffer base for given stream out buffer. Bits 

31:0 corresponds to 39:8 of memory address. This data 

can be stored in the coherency registers. This register is 

snooped by CP. 

 

VGT:VGT_STRMOUT_BUFFER_EN  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b20  

DESCRIPTION: Stream out enable bits. CP will use for SO coherency register validness. 

Field Name Bits Default Description 
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BUFFER_0_EN 0 none Enable buffer 0 stream out. 

BUFFER_1_EN 1 none Enable buffer 1 stream out. 

BUFFER_2_EN 2 none Enable buffer 2 stream out. 

BUFFER_3_EN 3 none Enable buffer 3 stream out. 

 

VGT:VGT_STRMOUT_BUFFER_FILLED_SIZE_0  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  

GpuF0MMReg:0x8960  

DESCRIPTION: Stream-out adjusted size. 

Field Name Bits Default Description 

SIZE 31:0 none DWORD Sum of (SO_BufferOffset + 

BufDwordWritten) for given buffer. Read Only. To read 

this register the VGT needs to be flushed to the point 

BufDwordWritten counts are maintained. 

 

VGT:VGT_STRMOUT_BUFFER_FILLED_SIZE_1  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  

GpuF0MMReg:0x8964  

DESCRIPTION: Stream-out adjusted size. 

Field Name Bits Default Description 

SIZE 31:0 none DWORD Sum of (SO_BufferOffset + 

BufDwordWritten) for given buffer. Read Only. To read 

this register the VGT needs to be flushed to the point 

BufDwordWritten counts are maintained. 

 

VGT:VGT_STRMOUT_BUFFER_FILLED_SIZE_2  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  

GpuF0MMReg:0x8968  

DESCRIPTION: Stream-out adjusted size. 

Field Name Bits Default Description 

SIZE 31:0 none DWORD Sum of (SO_BufferOffset + 

BufDwordWritten) for given buffer. Read Only. To read 

this register the VGT needs to be flushed to the point 

BufDwordWritten counts are maintained. 

 

VGT:VGT_STRMOUT_BUFFER_FILLED_SIZE_3  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  

GpuF0MMReg:0x896c  

DESCRIPTION: Stream-out adjusted size. 

Field Name Bits Default Description 

SIZE 31:0 none DWORD Sum of (SO_BufferOffset + 

BufDwordWritten) for given buffer. Read Only. To read 

this register the VGT needs to be flushed to the point 

BufDwordWritten counts are maintained. 
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VGT:VGT_STRMOUT_BUFFER_OFFSET_0  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28adc  

DESCRIPTION: Stream out offset. 

Field Name Bits Default Description 

OFFSET 31:0 none DWORD offset for given stream out buffer. Writing this 

register will cause the VGT to load a Zero into 

BufDwordWritten[4] and SO_CurVertIndex. 

 

VGT:VGT_STRMOUT_BUFFER_OFFSET_1  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28aec  

DESCRIPTION: Stream out offset. 

Field Name Bits Default Description 

OFFSET 31:0 none DWORD offset for given stream out buffer. Writing this 

register will cause the VGT to load a Zero into 

BufDwordWritten[4] and SO_CurVertIndex. 

 

VGT:VGT_STRMOUT_BUFFER_OFFSET_2  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28afc  

DESCRIPTION: Stream out offset. 

Field Name Bits Default Description 

OFFSET 31:0 none DWORD offset for given stream out buffer. Writing this 

register will cause the VGT to load a Zero into 

BufDwordWritten[4] and SO_CurVertIndex. 

 

VGT:VGT_STRMOUT_BUFFER_OFFSET_3  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b0c  

DESCRIPTION: Stream out offset. 

Field Name Bits Default Description 

OFFSET 31:0 none DWORD offset for given stream out buffer. Writing this 

register will cause the VGT to load a Zero into 

BufDwordWritten[4] and SO_CurVertIndex. 

 

VGT:VGT_STRMOUT_BUFFER_SIZE_0  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28ad0  

DESCRIPTION: Stream-out size. 

Field Name Bits Default Description 

SIZE 31:0 none DWORD Buffer size for given stream out buffer. 

 

VGT:VGT_STRMOUT_BUFFER_SIZE_1  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28ae0  

DESCRIPTION: Stream-out size. 

Field Name Bits Default Description 

SIZE 31:0 none DWORD Buffer size for given stream out buffer. 
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VGT:VGT_STRMOUT_BUFFER_SIZE_2  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28af0  

DESCRIPTION: Stream-out size. 

Field Name Bits Default Description 

SIZE 31:0 none DWORD Buffer size for given stream out buffer. 

 

VGT:VGT_STRMOUT_BUFFER_SIZE_3  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b00  

DESCRIPTION: Stream-out size. 

Field Name Bits Default Description 

SIZE 31:0 none DWORD Buffer size for given stream out buffer. 

 

VGT:VGT_STRMOUT_DRAW_OPAQUE_BUFFER_FILLED_SIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  

GpuF0MMReg:0x28b2c  

DESCRIPTION: Draw opaque size. 

Field Name Bits Default Description 

SIZE 31:0 none This will be loaded by the CP for a DrawOpaque call by 

fetching a memory address containing last 

bufferfilledsize associated with the previous stream out 

buffer bound to the IA. 

 

VGT:VGT_STRMOUT_DRAW_OPAQUE_OFFSET  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  

GpuF0MMReg:0x28b28  

DESCRIPTION: Draw opaque offset. 

Field Name Bits Default Description 

OFFSET 31:0 none pOffsets from the IASetVertexBuffers binding of a 

stream out buffer that is to be used as src data. The 

retrived BufferFilledSize minus this poffset if positive, 

will determine the amount of data from which primitives 

can be created. 

 

VGT:VGT_STRMOUT_DRAW_OPAQUE_VERTEX_STRIDE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  

GpuF0MMReg:0x28b30  

DESCRIPTION: Draw opaque vertex stride. 

Field Name Bits Default Description 

VERTEX_STRIDE 31:0 none vertex stride used for draw opaque call 

 

VGT:VGT_STRMOUT_EN  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28ab0  

DESCRIPTION: This register enables streaming out 

Field Name Bits Default Description 

STREAMOUT 0 none If set, streaming output is enabled 
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 POSSIBLE VALUES: 

      00 - STREAMOUT OFF  

      01 - STREAMOUT ON  

 

VGT:VGT_STRMOUT_VTX_STRIDE_0  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28ad4  

DESCRIPTION: Stream out stride. 

Field Name Bits Default Description 

STRIDE 9:0 none DWORD stride between vertices in given stream-out 

buffer. From stream output declarations details of dx10 

spec, the max stride 2048 bytes or 512 words defined to 

be the spacing between the beginning of each vertex. 

 

VGT:VGT_STRMOUT_VTX_STRIDE_1  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28ae4  

DESCRIPTION: Stream out stride. 

Field Name Bits Default Description 

STRIDE 9:0 none DWORD stride between vertices in given stream-out 

buffer. From stream output declarations details of dx10 

spec, the max stride 2048 bytes or 512 words defined to 

be the spacing between the beginning of each vertex. 

 

VGT:VGT_STRMOUT_VTX_STRIDE_2  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28af4  

DESCRIPTION: Stream out stride. 

Field Name Bits Default Description 

STRIDE 9:0 none DWORD stride between vertices in given stream-out 

buffer. From stream output declarations details of dx10 

spec, the max stride 2048 bytes or 512 words defined to 

be the spacing between the beginning of each vertex. 

 

VGT:VGT_STRMOUT_VTX_STRI DE_3  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28b04  

DESCRIPTION: Stream out stride. 

Field Name Bits Default Description 

STRIDE 9:0 none DWORD stride between vertices in given stream-out 

buffer. From stream output declarations details of dx10 

spec, the max stride 2048 bytes or 512 words defined to 

be the spacing between the beginning of each vertex. 

 

VGT:VGT_VERTEX_REUSE_BLOCK_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28c58  

DESCRIPTION: This register controls the behavior of the Vertex Reuse block at the backend of the VGT. This 

register is relevant only if the VGT_OUTPUT_PATH_CNTL register (or the prim type in Major Mode 0) specifies 
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the Vertex Reuse Block for the VGT backend path. 

Field Name Bits Default Description 

VTX_REUSE_DEPTH 7:0 none In general, for processing triangles, the vertex reuse 

depth should be programmed to ((num_enabled_pipes * 

4) - 2) 

 

VGT:VGT_VTX_CNT_EN  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28ab8  

DESCRIPTION: Auto -index generation is on. 

Field Name Bits Default Description 

VTX_CNT_EN 0 none Set to one if auto index generation is enabled 

 POSSIBLE VALUES: 

      00 - Auto off  

      01 - Auto on  

 

VGT:VGT_VTX_VECT_EJECT_REG  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x88b0  

DESCRIPTION: This register defines the number of primitives that are allowed to pass during the assembly of a 

single vertex vector. After this number of primitives have passed, the vertex vector is submitted to the shaders for 

processing even if it is not full. 

Field Name Bits Default Description 

PRIM_COUNT 9:0 0x7F This is the count of primitives allowed to pass during the 

assembly of a single vertex vector. 
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2. Primitive Assembly Registers 

PA:PA_CL_CLIP_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28810  

DESCRIPTION: Clipper Control Bits 

Field Name Bits Default Description 

UCP_ENA_0 0 none Enable User-Clip Plane 0 

UCP_ENA_1 1 none Enable User-Clip Plane 1 

UCP_ENA_2 2 none Enable User-Clip Plane 2 

UCP_ENA_3 3 none Enable User-Clip Plane 3 

UCP_ENA_4 4 none Enable User-Clip Plane 4 

UCP_ENA_5 5 none Enable User-Clip Plane 5 

PS_UCP_Y_SCALE_NEG 13 none  

PS_UCP_MODE 15:14 none 0 = Cull using distance from center of point 

1 = Cull using radius-based distance from center of 

point 

2 = Cull using radius-based distance from center of 

point, Expand and Clip on intersection 

3 = Always expand and clip as trifan 

CLIP_DISABLE 16 none Disables clip code generation and clipping process for 

TCL 

UCP_CULL_ONLY_ENA 17 none Cull Primitives against UCPS, but don`t clip 

BOUNDARY_EDGE_FLAG_ENA 18 none Currently unused: Pending Delete. Left as placeholder 

for now. 

DX_CLIP_SPACE_DEF 19 none Clip space is defined as: 

0: -W < X < W, -W < Y < W, -W < Z < W (OpenGL 

Definition) 

1: -W < X < W, -W < Y < W, 0 < Z < W (DirectX 

Definition) 

DIS_CLIP_ERR_DETECT 20 none Disables culling of primitives for which the clipped 

detects an error. Default is 0 

VTX_KILL_OR 21 none Used if Vertex Kill flags are exported from Vertex 

Shader. If clear, ALL vertices for current primitive 

must be set to kill the primitive (�AND� MODE). If 

set, if ANY vertices for current primitive are set, the 

the primitive will be killed (�OR� MODE). 

DX_LINEAR_ATTR_CLIP_ENA 24 none  

VTE_VPORT_PROVOKE_DISABLE 25 none  

ZCLIP_NEAR_DISABLE 26 none  

ZCLIP_FAR_DISABLE 27 none  

 

PA:PA_CL_CNTL_STATUS  ·  [R]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8a10  

DESCRIPTION: Status Bits 

Field Name Bits Default Description 
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CL_BUSY 31 none Busy Status Bit 

 

PA:PA_CL_ENHANCE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8a14  

DESCRIPTION: Used for Late Additions of Control Bits 

Field Name Bits Default Description 

CLIP_VTX_REORDER_ENA 0 none Enables vertex-order-independent clipping 

NUM_CLIP_SEQ 2:1 none Number of Clip Sequences Active (+1). Should be set to 

3 (4 sequences) for best performance 

CLIPPED_PRIM_SEQ_STALL 3 none Forces a faster clip path if NUM_CLIP_SEQ is set to 0 

(which should only be if 3 does not work) 

VE_NAN_PROC_DISABLE 4 none  

 

PA:PA_CL_GB_HORZ_CLIP_ADJ  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28c14  

DESCRIPTION: Horizontal Guard Band Clip Adjust Register 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none 32-bit floating point value. Should be set to 1.0 for no 

guard band. 

 

PA:PA_CL_GB_HORZ_DISC_ADJ  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28c18  

DESCRIPTION: Horizontal Guard Band Discard Adjust Register 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none 32-bit floating point value. Should be set to 1.0 for no 

guard band. 

 

PA:PA_CL_GB_VERT_CLIP_ADJ  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28c0c  

DESCRIPTION: Vertical Guard Band Clip Adjust Register 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none 32-bit floating point value. Should be set to 1.0 for no 

guard band. 

 

PA:PA_CL_GB_VERT_DISC_ADJ  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28c10  

DESCRIPTION: Vertical Guard Band Discard Adjust Register 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none 32-bit floating point value. Should be set to 1.0 for no 

guard band. 

 

PA:PA_CL_NANINF_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28820  
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Field Name Bits Default Description 

VTE_XY_INF_DISCARD 0 none  

VTE_Z_INF_DISCARD 1 none  

VTE_W_INF_DISCARD 2 none  

VTE_0XNANINF_IS_0 3 none  

VTE_XY_NAN_RETAIN 4 none  

VTE_Z_NAN_RETAIN 5 none  

VTE_W_NAN_RETAIN 6 none  

VTE_W_RECIP_NAN_IS_0 7 none  

VS_XY_NAN_TO_INF 8 none  

VS_XY_INF_RETAIN 9 none  

VS_Z_NAN_TO_INF 10 none  

VS_Z_INF_RETAIN 11 none  

VS_W_NAN_TO_INF 12 none  

VS_W_INF_RETAIN 13 none  

VS_CLIP_DIST_INF_DISCARD 14 none  

VTE_NO_OUTPUT_NEG_0 20 none  

 

PA:PA_CL_POINT_CULL_RAD  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e1c  

DESCRIPTION: Point Sprite Culling Radius Expansion SQRT(XRadExp^2 + YRadExp^2) 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none  

 

PA:PA_CL_POINT_SIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e18  

DESCRIPTION: Point Sprite Constant Size 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none  

 

PA:PA_CL_POINT_X_RAD  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e10  

DESCRIPTION: Point Sprite X Radius Expansion 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none  

 

PA:PA_CL_POINT_Y_RAD  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e14  

DESCRIPTION: Point Sprite Y Radius Expansion 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none  
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PA:PA_CL_UCP_[0-5]_W  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e2c-0x0x28e7c  

DESCRIPTION: User Clip Plane Data 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none  

 

PA:PA_CL_UCP_[0-5]_X  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e20-0x28e70  

DESCRIPTION: User Clip Plane Data 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none  

 

PA:PA_CL_UCP_[0-5]_Y  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e24-0x28e74  

DESCRIPTION: User Clip Plane Data 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none  

 

PA:PA_CL_UCP_[0-5]_Z  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e28-0x28e78  

DESCRIPTION: User Clip Plane Data 

Field Name Bits Default Description 

DATA_REGISTER 31:0 none  

 

PA:PA_CL_VPORT_XOFFSET_[0-15]  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28440-0x285a8  

DESCRIPTION: Viewport Transform X Offset - 1-15 For WGF ViewportId 

Field Name Bits Default Description 

VPORT_XOFFSET 31:0 none Viewport Offset for X coordinates. An IEEE float. 

 

PA:PA_CL_VPORT_XSCALE_[0-15]  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x2843c-0x285a4  

DESCRIPTION: Viewport Transform X Scale Factor - 1-15 For WGF ViewportId 

Field Name Bits Default Description 

VPORT_XSCALE 31:0 none Viewport Scale Factor for X coordinates. An IEEE float. 

 

PA:PA_CL_VPORT_YOFFSET_[0-15]  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28448-0x285b0  

DESCRIPTION: Viewport Transform Y Offset - 1-15 For WGF ViewportId 

Field Name Bits Default Description 

VPORT_YOFFSET 31:0 none Viewport Offset for Y coordinates. An IEEE float. 
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PA:PA_CL_VPORT_YSCALE_[0-15]  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28444-0x285ac  

DESCRIPTION: Viewport Transform Y Scale Factor - 1-15 For WGF ViewportId 

Field Name Bits Default Description 

VPORT_YSCALE 31:0 none Viewport Scale Factor for Y coordinates. An IEEE float. 

 

PA:PA_CL_VPORT_ZOFFSET_[0-15]  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28450-0x285b8  

DESCRIPTION: Viewport Transform Z Offset - 1-15 For WGF ViewportId 

Field Name Bits Default Description 

VPORT_ZOFFSET 31:0 none Viewport Offset for Z coordinates. An IEEE float. 

 

PA:PA_CL_VPORT_ZSCALE_[0 -15]  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x2844c-0x285b4  

DESCRIPTION: Viewport Transform Z Scale Factor - 1-15 For WGF ViewportId 

Field Name Bits Default Description 

VPORT_ZSCALE 31:0 none Viewport Scale Factor for Z coordinates. An IEEE float. 

 

PA:PA_CL_VS_OUT_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x2881c  

DESCRIPTION: Vertex Shader Output Control 

Field Name Bits Default Description 

CLIP_DIST_ENA_0 0 none Enable ClipDistance# to be used for user-defined 

clipping. Requires VS_OUT_CCDIST#_ENA to be 

set. 

CLIP_DIST_ENA_1 1 none Enable ClipDistance# to be used for user-defined 

clipping. Requires VS_OUT_CCDIST#_ENA to be 

set. 

CLIP_DIST_ENA_2 2 none Enable ClipDistance# to be used for user-defined 

clipping. Requires VS_OUT_CCDIST#_ENA to be 

set. 

CLIP_DIST_ENA_3 3 none Enable ClipDistance# to be used for user-defined 

clipping. Requires VS_OUT_CCDIST#_ENA to be 

set. 

CLIP_DIST_ENA_4 4 none Enable ClipDistance# to be used for user-defined 

clipping. Requires VS_OUT_CCDIST#_ENA to be 

set. 

CLIP_DIST_ENA_5 5 none Enable ClipDistance# to be used for user-defined 

clipping. Requires VS_OUT_CCDIST#_ENA to be 

set. 

CLIP_DIST_ENA_6 6 none Enable ClipDistance# to be used for user-defined 

clipping. Requires VS_OUT_CCDIST#_ENA to be 

set. 

CLIP_DIST_ENA_7 7 none Enable ClipDistance# to be used for user-defined 
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clipping. Requires VS_OUT_CCDIST#_ENA to be 

set. 

CULL_DIST_ENA_0 8 none Enable CullDistance# to be used for user-defined clip 

discard. Requires VS_OUT_CCDIST#_ENA to be set. 

If all verts of a primitive are outside (culldist<0), then 

primitive is discarded, else just let through (i.e. NOT 

clipped). 

CULL_DIST_ENA_1 9 none Enable CullDistance# to be used for user-defined clip 

discard. Requires VS_OUT_CCDIST#_ENA to be set. 

If all verts of a primitive are outside (culldist<0), then 

primitive is discarded, else just let through (i.e. NOT 

clipped). 

CULL_DIST_ENA_2 10 none Enable CullDistance# to be used for user-defined clip 

discard. Requires VS_OUT_CCDIST#_ENA to be set. 

If all verts of a primitive are outside (culldist<0), then 

primitive is discarded, else just let through (i.e. NOT 

clipped). 

CULL_DIST_ENA_3 11 none Enable CullDistance# to be used for user-defined clip 

discard. Requires VS_OUT_CCDIST#_ENA to be set. 

If all verts of a primitive are outside (culldist<0), then 

primitive is discarded, else just let through (i.e. NOT 

clipped). 

CULL_DIST_ENA_4 12 none Enable CullDistance# to be used for user-defined clip 

discard. Requires VS_OUT_CCDIST#_ENA to be set. 

If all verts of a primitive are outside (culldist<0), then 

primitive is discarded, else just let through (i.e. NOT 

clipped). 

CULL_DIST_ENA_5 13 none Enable CullDistance# to be used for user-defined clip 

discard. Requires VS_OUT_CCDIST#_ENA to be set. 

If all verts of a primitive are outside (culldist<0), then 

primitive is discarded, else just let through (i.e. NOT 

clipped). 

CULL_DIST_ENA_6 14 none Enable CullDistance# to be used for user-defined clip 

discard. Requires VS_OUT_CCDIST#_ENA to be set. 

If all verts of a primitive are outside (culldist<0), then 

primitive is discarded, else just let through (i.e. NOT 

clipped). 

CULL_DIST_ENA_7 15 none Enable CullDistance# to be used for user-defined clip 

discard. Requires VS_OUT_CCDIST#_ENA to be set. 

If all verts of a primitive are outside (culldist<0), then 

primitive is discarded, else just let through (i.e. NOT 

clipped). 

USE_VTX_POINT_SIZE 16 none Use the PointSize output from the VS (in the x channel 

of VS_OUT_MISC_VEC). 

USE_VTX_EDGE_FLAG 17 none Use the EdgeFlag output from the VS (in the y channel 

of VS_OUT_MISC_VEC). 

USE_VTX_RENDER_TARGET_INDX 18 none Use the RenderTargetArrayIndx output from the VS 

(in the z channel of VS_OUT_MISC_VEC). Only 

valid for WGF Geometry Shader 
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USE_VTX_VIEWPORT_INDX 19 none Use the ViewportArrayIndx output from the VS (in the 

w channel of VS_OUT_MISC_VEC). Only valid for 

WGF Geometry Shader 

USE_VTX_KILL_FLAG 20 none Use the KillFlag output from the VS (in the z channel 

of VS_OUT_MISC_VEC). Mutually exclusive from 

RTarrayindx 

VS_OUT_MISC_VEC_ENA 21 none Output the VS output misc vector from the VS (SX) to 

the PA (primitive assembler). Should be set if any of 

the fields are to be used 

VS_OUT_CCDIST0_VEC_ENA 22 none Output the VS output ccdist0 vector from the VS (SX) 

to the PA (primitive assembler). Should be set if any of 

the fields are to be used 

VS_OUT_CCDIST1_VEC_ENA 23 none Output the VS output ccdist1 vector from the VS (SX) 

to the PA (primitive assembler). Should be set if any of 

the fields are to be used 

 

PA:PA_CL_VTE_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28818  

DESCRIPTION: Viewport Transform Engine Control 

Field Name Bits Default Description 

VPORT_X_SCALE_ENA 0 none Viewport Transform Scale Enable for X component 

VPORT_X_OFFSET_ENA 1 none Viewport Transform Offset Enable for X component 

VPORT_Y_SCALE_ENA 2 none Viewport Transform Scale Enable for Y component 

VPORT_Y_OFFSET_ENA 3 none Viewport Transform Offset Enable for Y component 

VPORT_Z_SCALE_ENA 4 none Viewport Transform Scale Enable for Z component 

VPORT_Z_OFFSET_ENA 5 none Viewport Transform Offset Enable for Z component 

VTX_XY_FMT 8 none Indicates that the incoming X, Y have already been 

multiplied by 1/W0. 

If OFF, the Setup Engine will multiply the X, Y 

coordinates by 1/W0., 

VTX_Z_FMT 9 none Indicates that the incoming Z has already been multiplied 

by 1/W0. 

If OFF, the Setup Engine will multiply the Z coordinate 

by 1/W0. 

VTX_W0_FMT 10 none Indicates that the incoming W0 is not 1/W0. 

If ON, the Setup Engine will perform the reciprocal to 

get 1/W0. 

PERFCOUNTER_REF 11 none Indicates perf counters should increment for this context. 

 

PA:PA_SC_AA_CONFIG  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28c04  

DESCRIPTION: Multisample Antialiasing Control 

Field Name Bits Default Description 

MSAA_NUM_SAMPLES 1:0 none Specifies the number of samples to use for MSAA. 

Representative of size of surface allocated for Color and 
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Depth. 0 = 1-sample, 1 = 2-sample, 2 = 4-sample, 3 = 8-

sample. 

AA_MASK_CENTROID_DTMN 4 none Specifies whether to apply the MSAA Mask before or 

after the centroid determination. 0 = before; 1 = after. 

MAX_SAMPLE_DIST 16:13 none Specifies the maximum distance (in subpixels) between 

the pixel center and the outermost subpixel sample. This 

value is used to optimize coarse walk and quad identity. 

Should be set to 0 when not anti-aliasing. Max value for 

R600 should be 8(16ths). 

 

PA:PA_SC_AA_MASK  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28c48  

DESCRIPTION: Multisample AA Mask 

Field Name Bits Default Description 

AA_MASK 31:0 none This mask is used for Multisample AA. It contains 4 8-

bit masks. The 4 masks are applied to each 2x2 screen-

aligned pixels as follows: ULC 7:0, URC 15:8, LLC 

23:16, LRC 31:24, LSB is Sample0, MSB is Sample7. 

 

PA:PA_SC_AA_SAMPLE_LOCS_2S  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8b40  

DESCRIPTION: Multi-Sample Programmable Sample Locations for 2-Sample - Used by SC & CB`s 

Field Name Bits Default Description 

S0_X 3:0 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S0_Y 7:4 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S1_X 11:8 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S1_Y 15:12 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

 

PA:PA_SC_AA_SAMPLE_LOCS_4S  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8b44  

DESCRIPTION: Multi-Sample Programmable Sample Locations for 4-Sample - Used by SC & CB`s 

Field Name Bits Default Description 

S0_X 3:0 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S0_Y 7:4 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S1_X 11:8 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S1_Y 15:12 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S2_X 19:16 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S2_Y 23:20 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S3_X 27:24 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S3_Y 31:28 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

 

PA:PA_SC_AA_SAMPLE_LOCS_8S_WD0  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8b48  
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DESCRIPTION: Multi-Sample Programmable Sample Locations for 8-Sample First Word - Used by SC & CB`s 

Field Name Bits Default Description 

S0_X 3:0 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S0_Y 7:4 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S1_X 11:8 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S1_Y 15:12 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S2_X 19:16 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S2_Y 23:20 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S3_X 27:24 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S3_Y 31:28 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

 

PA:PA_SC_AA_SAMPLE_LOCS_8S_WD1  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8b4c  

DESCRIPTION: Multi-Sample Programmable Sample Locations for 8-Sample Second Word - Used by SC & CB`s 

Field Name Bits Default Description 

S4_X 3:0 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S4_Y 7:4 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S5_X 11:8 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S5_Y 15:12 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S6_X 19:16 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S6_Y 23:20 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S7_X 27:24 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S7_Y 31:28 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

 

PA:PA_SC_AA_SAMPLE_LOCS_8S_WD1_MCTX  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  

GpuF0MMReg:0x28c20  

DESCRIPTION: Multi-Sample Programmable Sample Locations for 8-Sample Second Word - Used by SC, SPI & 

CB`s 

Field Name Bits Default Description 

S4_X 3:0 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S4_Y 7:4 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S5_X 11:8 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S5_Y 15:12 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S6_X 19:16 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S6_Y 23:20 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S7_X 27:24 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S7_Y 31:28 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

 

PA:PA_SC_AA_SAMPLE_LOCS_MCTX  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28c1c  
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DESCRIPTION: Multi-Sample Programmable Sample Locations for 2-Sample, 4-Sample, 8-Sample First Word - 

Used by SC, SPI & CB`s 

Field Name Bits Default Description 

S0_X 3:0 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S0_Y 7:4 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S1_X 11:8 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S1_Y 15:12 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S2_X 19:16 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S2_Y 23:20 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S3_X 27:24 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

S3_Y 31:28 none 4b signed offset from pixel center. Range -8/16 to 7/16. 

 

PA:PA_SC_CLIPRECT_[0-3]_BR  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28214-0x2822c  

DESCRIPTION: Clip Rectangle Bottom-Right Specification 

Field Name Bits Default Description 

BR_X 13:0 none Right x value of clip rectangle. 14 bits unsigned. Valid 

range 0-8192. Exclusive for BOTTOM_RIGHT 

BR_Y 29:16 none Bottom y value of clip rectangle. 14 bits unsigned. Valid 

range 0-8192. Exclusive for BOTTOM_RIGHT 

 

PA:PA_SC_CLIPRECT_[0-3]_TL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28210-0x28228  

DESCRIPTION: Clip Rectangle Top-Left Specification 

Field Name Bits Default Description 

TL_X 13:0 none Left x value of clip rectangle. 14 bits unsigned. Valid 

range 0-8191. Inclusive for UPPER_LEFT 

TL_Y 29:16 none Top y value of clip rectangle. 14 bits unsigned. Valid 

range 0-8191. Inclusive for UPPER_LEFT 

 

PA:PA_SC_CLIPRECT_RULE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x2820c  

DESCRIPTION: OpenGL Clip boolean function 

Field Name Bits Default Description 

CLIP_RULE 15:0 none OpenGL Clip boolean function. The `inside` flags for 

each of the four clip rectangles form a 4-bit binary 

number. The corresponding bit in this 16-bit number 

specifies whether the pixel is visible. 

 

PA:PA_SC_CNTL_STATUS  ·  [R]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8be0  

DESCRIPTION: Status Bits 

Field Name Bits Default Description 
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MPASS_OVERFLOW 30 none If set, the Multipass Pixel Shader SC 32-bit PV counter 

overflowed. This bit is reset when register is read 

 

PA:PA_SC_ENHANCE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8bf0  

DESCRIPTION: Used for Late Additions of Control Bits 

Field Name Bits Default Description 

FORCE_EOV_MAX_CLK_CNT 11:0 none Cycle count used to determine when to force out a pixel 

vector prematurely 

FORCE_EOV_MAX_TILE_CNT 23:12 none Tile count used to determine when to force out a pixel 

vector prematurely 

 

PA:PA_SC_GENERIC_SCISSOR_BR  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28244  

DESCRIPTION: Generic Scissor rectangle specification. Scissor is conditionally (See 

WINDOW_OFFSET_ENABLE) offset by WINDOW_OFFSET. 

Field Name Bits Default Description 

BR_X 13:0 none Right hand edge of scissor rectangle. 14 bits unsigned. 

Valid range 0-8192. Exclusive for BOTTOM_RIGHT. 

BR_Y 29:16 none Lower edge of scissor rectangle. 14 bits unsigned. Valid 

range 0-8192. Exclusive for BOTTOM_RIGHT. 

 

PA:PA_SC_GENERIC_SCISSOR_TL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28240  

DESCRIPTION: Generic Scissor rectangle specification. Scissor is conditionally (See 

WINDOW_OFFSET_ENABLE) offset by WINDOW_OFFSET. 

Field Name Bits Default Description 

TL_X 13:0 none Left hand edge of scissor rectangle. 14-bits unsigned. 

Valid range 0-8191. Inclusive for UPPER_LEFT. 

TL_Y 29:16 none Upper edge of scissor rectangle. 14-bits unsigned. Valid 

range 0-8191. Inclusive for UPPER_LEFT. 

WINDOW_OFFSET_DISABLE 31 none If set, generic scissor is not offset by the 

WINDOW_OFFSET register values. 

 

PA:PA_SC_LINE_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28c00  

DESCRIPTION: Line Drawing Control 

Field Name Bits Default Description 

BRES_CNTL 7:0 none This field indicates what the hardware should do on the 

minor axis of the line, when the line is exactly half way 

between two pixels (bresenham error = 0). This field is a 

LUT (BRES_CNTL[7:0] w/ 1-bit per entry, where if the 

bit BRES_CNTL[index] = `1` then that means to step the 

minor axis. The 3-bit index is calculated from the 

attributes of the line ((abs(Xend - Xstart) >= abs(Yend - 
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Ystart)) << 2) | ((Xstart <= Xend) << 1) | (Ystart <= 

Yend) 

USE_BRES_CNTL 8 none If set, use the bresenham control field. Should be set for 

2D lines, clear for 3D lines. 

EXPAND_LINE_WIDTH 9 none If set, the line width will be expanded by the 1/cos(a) 

where a the minimum angle from horz or vertical. This 

bit most likely should be set whenever MSAA_ENABLE 

is set or Line Antialiasing is being done in pixel shader. 

LAST_PIXEL 10 none If set the last pixel of a line will not be killed by the 

diamond exit rule. 

 

PA:PA_SC_LINE_STIPPLE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a0c  

DESCRIPTION: Line Stipple Control 

Field Name Bits Default Description 

LINE_PATTERN 15:0 none 16-bit pattern 

REPEAT_COUNT 23:16 none Pattern bit repeat count (minus 1). Field has a valid range 

of 0-255 which maps to OGL api values of 1-256. 

PATTERN_BIT_ORDER 28 none Bit Ordering of Pattern Bits:  

0 = Little Bit Order,  

1 = Big Bit Order 

AUTO_RESET_CNTL 30:29 none Auto reset control of current pattern count/pointer. 

0 = Never reset current pattern count/pointer.  

1 = Reset current pattern count/pointer at each primitive 

(line list). 

2 = Reset current pattern count/pointer at each packet 

(line strip). 

 

PA:PA_SC_LINE_STIPPLE_STATE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8b10  

DESCRIPTION: Current values for Line Stipple 

Field Name Bits Default Description 

CURRENT_PTR 3:0 none Indicates current state of pattern pointer (can be set w/ a 

register write). 

CURRENT_COUNT 15:8 none Current state of the repeat counter (can be set w/a 

register write). 

 

PA:PA_SC_MODE_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a4c  

DESCRIPTION: SC Mode Control Register for Various Enables 

Field Name 
Bit

s 

Defaul

t 
Description 

MSAA_ENABLE 0 none Enable MultiSample AA. If set, the 

MSAA_NUM_SAMPLES+1 used for MSAA will have 

unique subpixel locations as described below and 

MSAA_NUM_SAMPLES must not equal 0. If clear, all 
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MSAA_NUM_SAMPLES+1 will be sampled using the 

pixel center 

All sample locations are specified as an offset from pixel 

cetner. 

2 SAMPLE Sample 0: -4, 4 

Sample 1: 4, -4 

4 SAMPLE Sample 0: -2, -2 

Sample 1: 2, 2 

Sample 2: -6, 6 

Sample 3: 6, -6 

8 SAMPLE Sample 0: -2, -5 

Sample 1: 4, -4 

Sample 2: 1, 6 

Sample 3: -6, -2 

Sample 4: 6, 1 

Sample 5: 0, 0 

Sample 6: -5, 4 

Sample 7: 7, -8 

CLIPRECT_ENABLE 1 none Enables 4 cliprects (same as setting CLIPRECT_RULE to 

0xffff)  

LINE_STIPPLE_ENABLE 2 none Enable line stipple processing 

MULTI_CHIP_PRIM_DISCARD_ENAB

LE 

3 none Enables primitives to be discarded based on 

PA_SC_MULTI_CHIP_CNTL. Should be disabled for 

stippled lines even when in Multi-Chip mode 

WALK_ORDER_ENABLE 4 none Enables fixed pattern for quad walk order. Must be 

disabled for overlapping blit rendering. 

HALVE_DETAIL_SAMPLE_PERF 5 none Enables the ability to halve the performance of the detail 

samplers in all MSAA modes. 

WALK_SIZE 6 none Defines the size of the SC walk stamp. 0 : walk by 

supertiles (32 bits); 1 : walk by tiles (8 bits). 

WALK_ALIGNMENT  7 none Defines the alignment value of the SC walker. 0 : align by 

supertiles (32 bits); 1 : align by tiles (8 bits). 

WALK_ALIGN8_PRIM_FITS_ST 8 none When alignment value is set to supertiles (32 bits), enables 

the walker to align by tiles (8 bits) if primitive fits within 

one supertile. 

TILE_COVER_NO_SCISSOR 9 none Disables the use of scissors when determining tile covered. 

KILL_PIX_POST_HI_Z 10 none If set, all pixels are killed in the SC after the HI-Z test. 

Typically set for VizQuery geometry 

KILL_PIX_POST_DETAIL_MASK 11 none If set, all pixels are killed in the SC after the detail mask. 

Can be used for performance info 

MULTI_CHIP_SUPERTILE_ENABLE 12 none Enables Multi-Chip supertile mode with the configuration 

defined in PA_SC_MULTI_CHIP_CNTL. 

TILE_COVER_DISABLE 13 none Disables tile covered (Hi-Z optimization) that is sent to the 

DBs. 

FORCE_EOV_CNTDWN_ENABLE 14 none Enables forcing out pixel vectors prematurely based on the 

cycle count programmed in 

PA_SC_ENHANCE::FORCE_EOV_MAX_CLK_CNT[11

:0] 
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FORCE_EOV_TILE_ENABLE 15 none Enables forcing out pixel vectors prematurely based on the 

tile count programmed in 

PA_SC_ENHANCE::FORCE_EOV_MAX_TILE_CNT[1

1:0] 

FORCE_EOV_REZ_ENABLE 16 none Enables forcing out pixel vectors prematurely based on the 

ReZ hang condition(ie. cache locked) detected in the DB 

PS_ITER_SAMPLE 17 none Enables per-sample (i.e. unique shader-computed value per 

sample) pixel shader execution. 

 

PA:PA_SC_MPASS_PS_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a48  

DESCRIPTION: Multi-Pass Pixel Shader Control Register 

Field Name Bits Default Description 

MPASS_PIX_VEC_PER_PASS 19:0 none Specifies the number of pixel vectors to process for each 

pass. Should be based on the amount of memory 

available for pixel shader export to memory and size of 

each pixels output data. Note there are 64 pixels per pixel 

vector in R600. There will likely be 32 pixels /pixel 

vector and 16 in derivative parts 

MPASS_PS_ENA 31 none If set, enables multipass pixel shader operation. 

 

PA:PA_SC_MULTI_CHIP_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8b20  

DESCRIPTION: Controls the Screen Divisioning for Multi-Chip Configurations 

Field Name Bits Default Description 

LOG2_NUM_CHIPS 2:0 none Log2 of the number of chips in the multi-chip 

configuration. 

MULTI_CHIP_TILE_SIZE 4:3 none Size of the tile per chip within each super-tile. 

 POSSIBLE VALUES: 

      00 - 16 x 16 pixel tile per chip.  

      01 - 32 x 32 pixel tile per chip.  

      02 - 64 x 64 pixel tile per chip.  

      03 - 128x128 pixel tile per chip.  

CHIP_TILE_X_LOC 7:5 none X Location of the chip within the super-tile. 

CHIP_TILE_Y_LOC 10:8 none Y Location of the chip within the super-tile. 

CHIP_SUPER_TILE_B 11 none Must be 0 for even LOG2_NUM_CHIPS. For odd 

LOG2_NUM_CHIPS, this field specifies the second 

super tile. 

 

PA:PA_SC_SCREEN_SCISSOR_BR  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28034  

DESCRIPTION: Screen Scissor rectangle specification. This scissor is NOT affected by WINDOW_OFFSET. 

Negative numbers clamped to 0, so reads will mismatch on negative values. 

Field Name Bits Default Description 

BR_X 14:0 none Right hand edge of scissor rectangle. 15 bits signed. 
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Valid range -16K to 8192. Exclusive for 

BOTTOM_RIGHT. 

BR_Y 30:16 none Lower edge of scissor rectangle. 15 bits signed. Valid 

range -16K to 8192. Exclusive for BOTTOM_RIGHT. 

 

PA:PA_SC_SCREEN_SCISSOR_TL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28030  

DESCRIPTION: Screen Scissor rectangle specification. This scissor is NOT affected by WINDOW_OFFSET. 

Negative numbers clamped to 0, so reads will mismatch on negative values. 

Field Name Bits Default Description 

TL_X 14:0 none Left hand edge of scissor rectangle. 15 bits signed. Valid 

range -16K to 8191. Inclusive for UPPER_LEFT. 

TL_Y 30:16 none Upper edge of scissor rectangle. 15 bits signed. Valid 

range -16K to 8191. Inclusive for UPPER_LEFT. 

 

PA:PA_SC_VPORT_SCISSOR_[0-15]_BR  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28254-

0x282cc  

DESCRIPTION: WGF ViewportID Scissor rectangle specification(0-15). Scissor is conditionally (See 

WINDOW_OFFSET_ENABLE) offset by WINDOW_OFFSET. 

Field Name Bits Default Description 

BR_X 13:0 none Right hand edge of scissor rectangle. 14 bits unsigned. 

Valid range 0-8192. Exclusive for BOTTOM_RIGHT. 

BR_Y 29:16 none Lower edge of scissor rectangle. 14 bits unsigned. Valid 

range 0-8192. Exclusive for BOTTOM_RIGHT. 

 

PA:PA_SC_VPORT_SCISSOR_[0-15]_TL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28250-

0x282c8  

DESCRIPTION: WGF ViewportId Scissor rectangle specification(0-15). Scissor is conditionally (See 

WINDOW_OFFSET_ENABLE) offset by WINDOW_OFFSET. 

Field Name Bits Default Description 

TL_X 13:0 none Left hand edge of scissor rectangle. 14-bits unsigned. 

Valid range 0-8191. Inclusive for UPPER_LEFT. 

TL_Y 29:16 none Upper edge of scissor rectangle. 14-bits unsigned. Valid 

range 0-8191. Inclusive for UPPER_LEFT. 

WINDOW_OFFSET_DISABLE 31 none If set, viewportId scissor is not offset by the 

WINDOW_OFFSET register values. 

 

PA:PA_SC_VPORT_ZMAX_[0-15]  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x282d4-0x2834c  

DESCRIPTION: Viewport Transform Z Max Clamp - 0-15 For WGF ViewportId 

Field Name Bits Default Description 

VPORT_ZMAX 31:0 none Maximum Z Value from Viewport Transform. Z values 

will be clamped by the DB to this value. 
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PA:PA_SC_VPORT_ZMIN_[0-15]  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x282d0-0x28348  

DESCRIPTION: Viewport Transform Z Min Clamp - 0-15 For WGF ViewportId 

Field Name Bits Default Description 

VPORT_ZMIN 31:0 none Minimum Z Value from Viewport Transform. Z values 

will be clamped by the DB to this value. 

 

PA:PA_SC_WINDOW_OFFSET  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28200  

DESCRIPTION: Offset from screen coords to window coords. Vertices will be offset by these values if 

PA_SU_SC_MODE_CNTL.VTX_WINDOW_OFFSET_ENABLE is et. The WINDOW_SCISSOR will be offset by 

these values if the WINDOW_SCISSOR_TL.WINDOW_OFFSET_DISABLE is clear. If this value allows the window 

to extend beyond the Front Buffer (Surface) dimensions, it is expected that the SCREEN_SCISSOR is used to limit to 

FB surface. 

Field Name Bits Default Description 

WINDOW_X_OFFSET 14:0 none Offset in x-direction from screen to window coords. 16-

bit 2`s comp signed value. Valid Range +/- 16K. 

WINDOW_Y_OFFSET 30:16 none Offset in y-direction from screen to window coords. 16-

bit 2`s comp signed value. Valid Range +/- 16K. 

 

PA:PA_SC_WINDOW_SCISSOR_BR  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28208  

DESCRIPTION: Window Scissor rectangle specification. Scissor is conditionally (See 

WINDOW_OFFSET_ENABLE) offset by WINDOW_OFFSET. 

Field Name Bits Default Description 

BR_X 13:0 none Right hand edge of scissor rectangle. 14 bits unsigned. 

Valid range 0-8192. Exclusive for BOTTOM_RIGHT. 

BR_Y 29:16 none Lower edge of scissor rectangle. 14 bits unsigned. Valid 

range 0-8192. Exclusive for BOTTOM_RIGHT. 

 

PA:PA_SC_WINDOW_SCISSOR_TL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28204  

DESCRIPTION: Window Scissor rectangle specification. Scissor is conditionally (See 

WINDOW_OFFSET_ENABLE) offset by WINDOW_OFFSET. 

Field Name Bits Default Description 

TL_X 13:0 none Left hand edge of scissor rectangle. 14-bits unsigned. 

Valid range 0-8191. Inclusive for UPPER_LEFT. 

TL_Y 29:16 none Upper edge of scissor rectangle. 14-bits unsigned. Valid 

range 0-8191. Inclusive for UPPER_LEFT. 

WINDOW_OFFSET_DISABLE 31 none If set, window scissor is not offset by the 

WINDOW_OFFSET register values. 

 

PA:PA_SU_CNTL_STATUS  ·  [R]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8a50  
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DESCRIPTION: Status Bits 

Field Name Bits Default Description 

SU_BUSY 31 none Busy Status Bit 

 

PA:PA_SU_LINE_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a08  

DESCRIPTION: Line control 

Field Name Bits Default Description 

WIDTH 15:0 none 1/2 width of line, in subpixels; (16.0) fixed format. 

 

PA:PA_SU_POINT_MINMAX  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a04  

DESCRIPTION: Specifies maximum and minimum point & sprite sizes for per vertex size specification. 

Field Name Bits Default Description 

MIN_SIZE 15:0 none Minimum point & sprite radius size to allow. fixed point 

(12.4), 12 bits integer, 4 bits fractional pixels 

MAX_SIZE 31:16 none Maximum point & sprite radius size to allow. fixed point 

(12.4), 12 bits integer, 4 bits fractional pixels 

 

PA:PA_SU_POINT_SIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28a00  

DESCRIPTION: Dimensions for Points 

Field Name Bits Default Description 

HEIGHT 15:0 none 1/2 Height (Vertical Radius) of point; fixed (12.4), 12 

bits integer, 4 bits fractional pixels. 

WIDTH 31:16 none 1/2 Width (Horizontal Radius)of point; fixed (12.4), 12 

bits integer, 4 bits fractional pixels. 

 

PA:PA_SU_POLY_OFFSET_BACK_OFFSET  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e0c  

DESCRIPTION: Back-Facing Polygon Offset Offset 

Field Name Bits Default Description 

OFFSET 31:0 none Specifies polygon offset offset for back-facing polygons; 

32b IEEE fixed format. 

 

PA:PA_SU_POLY_OFFSET_BACK_SCALE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e08  

DESCRIPTION: Back-Facing Polygon Offset Scale 

Field Name Bits Default Description 

SCALE 31:0 none Specifies polygon offset scale for back-facing polygons; 

32-bit IEEE float format. 
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PA:PA_SU_POLY_OFFSET_CLAMP  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28dfc  

DESCRIPTION: Clamp Value for Polygon Offset 

Field Name Bits Default Description 

CLAMP 31:0 none Specifies the maximum (if clamp is positive) or 

minimum (if clamp is negative) value clamp for the 

polygon offset result. 

 

PA:PA_SU_POLY_OFFSET_DB_FMT_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28df8  

DESCRIPTION: Polygon Offset Depth Buffer Format Control 

Field Name Bits Default Description 

POLY_OFFSET_NEG_NUM_DB_BITS 7:0 none Specifies the number of bits in the depth buffer format. 

Specified as a negative value typically. For fixed point 

formats, should be number of bits (i.e. -16, -24), for 

float formats should be number of mantissa bits (i.e. -

23). This is a signed 8b value, range -128,127 

POLY_OFFSET_DB_IS_FLOAT_FMT 8 none Specifies whether the depth buffer format is fixed or 

float. The NEG_NUM_DB_BITS is used differently 

(i.e. different POLY_OFFSET equation for fixed vs. 

float buffer formats. 

 

PA:PA_SU_POLY_OFFSET_FRONT_OFFSET  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e04  

DESCRIPTION: Front-Facing Polygon Offset Offset 

Field Name Bits Default Description 

OFFSET 31:0 none Specifies polygon offset offset for front-facing polygons; 

32b IEEE fixed format. 

 

PA:PA_SU_POLY_OFFSET_FRONT_SCALE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28e00  

DESCRIPTION: Front-Facing Polygon Offset Scale 

Field Name Bits Default Description 

SCALE 31:0 none Specifies polygon offset scale for front-facing polygons; 

32-bit IEEE float format. 

 

PA:PA_SU_SC_MODE_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28814  

DESCRIPTION: SU/SC Controls for Facedness Culling, Polymode, Polygon Offset, and various Enables 

Field Name Bits Default Description 

CULL_FRONT 0 none Enable for front-face culling. 

 POSSIBLE VALUES: 

      00 - Do not cull front-facing triangles.  

      01 - Cull front-facing triangles.  

CULL_BACK 1 none Enable for back-face culling. 
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 POSSIBLE VALUES: 

      00 - Do not cull back-facing triangles.  

      01 - Cull back-facing triangles.  

FACE 2 none X-Ored with cross product sign to determine positive 

facing 

 POSSIBLE VALUES: 

      00 - Positive cross product is front (CCW).  

      01 - Negative cross product is front (CW).  

POLY_MODE 4:3 none Polygon mode enable. 

 POSSIBLE VALUES: 

      00 - Disable poly mode (render triangles).  

      01 - Dual mode (send 2 sets of 3 polys with 

specified poly type).  

      02 - Reserved  

POLYMODE_FRONT_PTYPE 7:5 none Specifies how to render front-facing polygons. 

 POSSIBLE VALUES: 

      00 - Draw points.  

      01 - Draw lines.  

      02 - Draw triangles.  

      03 - Reserved 3 - 7.  

POLYMODE_BACK_PTYPE 10:8 none Specifies how to render back-facing polygons. 

 POSSIBLE VALUES: 

      00 - Draw points.  

      01 - Draw lines.  

      02 - Draw triangles.  

      03 - Reserved 3 - 7.  

POLY_OFFSET_FRONT_ENABLE 11 none Enables front facing polygon`s offset. 

 POSSIBLE VALUES: 

      00 - Disable front offset.  

      01 - Enable front offset.  

POLY_OFFSET_BACK_ENABLE 12 none Enables back facing polygon`s offset. 

 POSSIBLE VALUES: 

      00 - Disable back offset.  

      01 - Enable back offset.  

POLY_OFFSET_PARA_ENABLE 13 none Enables polygon offset for non-triangle primitives. 

 POSSIBLE VALUES: 

      00 - Disable front offset for parallelograms.  

      01 - Enable front offset for parallelograms.  

VTX_WINDOW_OFFSET_ENABLE 16 none Enables addition of PA_SC_WINDOW_OFFSET 

values to vertex data. 
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PROVOKING_VTX_LAST 19 none Defines which vertex of a primitive is used for attribute 

components when flat shading is enabled 

 POSSIBLE VALUES: 

      00 - 0 = First Vtx (D3D)  

      01 - 1 = Last Vtx (OGL)  

PERSP_CORR_DIS 20 none Disables perspective correction for all attributes 

MULTI_PRIM_IB_ENA 21 none Enables multiple primitive sets to be placed in a single 

index buffer, separated by RESET_INDX indices 

 

PA:PA_SU_VTX_CNTL  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x28c08  

DESCRIPTION: Miscellaneous SU Control 

Field Name Bits Default Description 

PIX_CENTER 0 none Specifies where the pixel center of the incoming vertex 

is. The drawing engine itself has pixel centers @ 0.5, so 

if this bit is `0`, 0.5 will be added to the X,Y coordinates 

to move the incoming vertex onto our internal grid. 

 POSSIBLE VALUES: 

      00 - 0 = Pixel Center @ 0.0 (D3D)  

      01 - 1 = Pixel Center @ 0.5 (OGL)  

ROUND_MODE 2:1 none Controls conversion of X,Y coordinates from IEEE to 

fixed-point 

 POSSIBLE VALUES: 

      00 - 0 = Truncate (OGL)  

      01 - 1 = Round  

      02 - 2 = Round to Even (D3D)  

      03 - 3 = Round to Odd  

QUANT_MODE 5:3 none Controls conversion of X,Y coordinates from IEEE to 

fixed-point 

 POSSIBLE VALUES: 

      00 - 0 = 1/16th  

      01 - 1 = 1/8th  

      02 - 2 = 1/4th  

      03 - 3 = 1/2  

      04 - 4 = 1  

      05 - 5 = 1/256th  
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3. General Shader Registers 

SQ:SQ_CONFIG  ·  [W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c00  

DESCRIPTION: (1-state) SQ config options. The graphics pipe must be idle to change these. 

Field Name Bits Default Description 

VC_ENABLE 0 0x0 Vertex Cache (VC) is present; set to zero to disable VC. 

When VC is disabled, all vertex fetches go through the 

TC rather than VC regardless of the instruction bit 

which selects TC/VC. 

EXPORT_SRC_C 1 0x0  

DX9_CONSTS 2 0x0 DX9 constant file mode. (0 = dx10 constant cache 

mode, 1 = dx9 constant file mode). This applies to all 

shaders. 

ALU_INST_PREFER_VECTOR 3 0x0 ALU clause instruction assignment. When a group of 4 

or less instructions, there may be ambiguity whether to 

assign the last instruction to the vector pipe (according 

to the instruction`s dest-chan), or to the scalar pipe 

(trans). This bit controls that decision: 0 = send the last 

instruction word to the scalar (trans) pipe if possible, 1 

= prefer to send it to the vector pipe. This bit is only 

used when the decision is ambiguous (not ambiguous if: 

a vector-only or trans-only opcode, or the last 

instruction writes to the same dest-chan as another 

instruction in the group. The shader-compiler must be 

aware of this bit setting and compile accordingly. 

Default is: 0 (prefer-scalar). 

DX10_CLAMP 4 0x0 R600: DX10 clamp mode. (1 = dx10 mode, 0 = dx9 

mode). This applies to all shaders. This affects how the 

SP output clamp treats NaN. NOT USED IN R6XX 

DERIVATIVES (see sq_pgm_resources_*) 

ALU_PREFER_ONE_WATERFALL 5 0x0  

ALU_MAX_ONE_WATERFALL 6 0x0  

CLAUSE_SEQ_PRIO 9:8 0x0   

PS_PRIO 25:24 0x0  

VS_PRIO 27:26 0x0  

GS_PRIO 29:28 0x0  

ES_PRIO 31:30 0x0  

 

SQ:SQ_ESGS_RING_BASE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c40  

DESCRIPTION: (1-state) Memory base address of the ES->GS ring buffer (256-byte aligned) 

Field Name Bits Default Description 

MEM_BASE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_ESGS_RING_ITEMSIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x288a8  
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DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the ES->GS ring buffer (in DWORDs). 

Itemsize is the true count, not count-1 and represents [0..32767] dwords. 

Field Name Bits Default Description 

ITEMSIZE 14:0 0x0 Format is [16:2] 

 

SQ:SQ_ESGS_RING_SIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c44  

DESCRIPTION: (1-state) Memory region size address of the ES->GS ring buffer (in units of 256-bytes). True size, 

not size -1. Setting to zero disables. 

Field Name Bits Default Description 

MEM_SIZE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_ESTMP_RING_BASE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c50  

DESCRIPTION: (1-state) Memory base address of the ES Temp buffer (256-byte aligned) 

Field Name Bits Default Description 

MEM_BASE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_ESTMP_RING_ITEMSIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x288b0  

DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the ES Temp buffer (in DWORDs). 

Field Name Bits Default Description 

ITEMSIZE 14:0 0x0 Format is [16:2] 

 

SQ:SQ_ESTMP_RING_SIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c54  

DESCRIPTION: (1-state) Memory region size address of the ES Temp buffer (in units of 256-bytes). True size, not 

size -1. Setting to zero disables. 

Field Name Bits Default Description 

MEM_SIZE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_FBUF_RING_BASE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c70  

DESCRIPTION: (1-state) Memory base address of the FBUFFER (PS only) (256-byte aligned) 

Field Name Bits Default Description 

MEM_BASE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_FBUF_RING_ITEMSIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x288c0  

DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the FBUFFER 

Field Name Bits Default Description 

ITEMSIZE 14:0 0x0 Format is [16:2] 
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SQ:SQ_FBUF_RING_SIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c74  

DESCRIPTION: (1-state) Memory region size address of the FBUFFER. True size, not size -1. Setting to zero 

disables. 

Field Name Bits Default Description 

MEM_SIZE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_GPR_RESOURCE_MGMT_1  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c04  

DESCRIPTION: (1-state) Defines how GPR space is divided among the 4 thread types. All ES, VS, and GS work 

(and PS work for R600) must be flushed before writing this register. PS work must also be flushed prior to changing 

NUM_PS_GPRS or NUM_CLAUSE_TEMP_GPRS. 

Field Name Bits Default Description 

NUM_PS_GPRS 7:0 0x0 Number of GPRs (per SIMD) assigned to the PS 

programs [0..255]. 

NUM_VS_GPRS 23:16 0x0 Number of GPRs (per SIMD) assigned to the VS 

programs [0..255]. 

NUM_CLAUSE_TEMP_GPRS 31:28 0x0 Number of GPRs reserved for clause temporaries [0-7]. 

This is the number of GPRs available to a single thread, 

so the hardware will reserve twice this many physical 

registers (for even & odd clauses). 

 

SQ:SQ_GPR_RESOURCE_MGMT_2  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c08  

DESCRIPTION: (1-state) Defines how GPR space is divided among the 4 thread types. All ES, VS, and GS work 

(and PS work for R600) must be flushed before writing this register. 

Field Name Bits Default Description 

NUM_GS_GPRS 7:0 0x0 Number of GPRs (per SIMD) assigned to the GS 

programs [0..255]. 

NUM_ES_GPRS 23:16 0x0 Number of GPRs (per SIMD) assigned to the ES 

programs [0..255]. 

 

SQ:SQ_GSTMP_RING_BASE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c58  

DESCRIPTION: (1-state) Memory base address of the GS Temp buffer (256-byte aligned) 

Field Name Bits Default Description 

MEM_BASE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_GSTMP_RING_ITEMSIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x288b4  

DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the GS Temp buffer (in DWORDs). 

Field Name Bits Default Description 

ITEMSIZE 14:0 0x0 Format is [16:2] 
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SQ:SQ_GSTMP_RING_SIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c5c  

DESCRIPTION: (1-state) Memory region size address of the GS Temp buffer (in units of 256-bytes). True size, not 

size -1. Setting to zero disables. 

Field Name Bits Default Description 

MEM_SIZE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_GSVS_RING_BASE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c48  

DESCRIPTION: (1-state) Memory base address of the GS->ES ring buffer (256-byte aligned) 

Field Name Bits Default Description 

MEM_BASE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_GSVS_RING_ITEMSIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x288ac  

DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the GS->ES ring buffer (in DWORDs). This 

defines the max number of dwords a single invocation of the GS can output to the ring buffer. 

Field Name Bits Default Description 

ITEMSIZE 14:0 0x0 Format is [16:2] 

 

SQ:SQ_GSVS_RING_SIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c4c  

DESCRIPTION: (1-state) Memory region size address of the GS->ES ring buffer (in units of 256-bytes). True size, 

not size -1. Setting to zero disables. 

Field Name Bits Default Description 

MEM_SIZE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_GS_VERT_ITEMSIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x288c8  

DESCRIPTION: (8-state) Space allocated to a single GS output vertex in GS Temp Buffer. This defines the size of 

a single vertex output by the GS. Multiple vertices can be output so long as the total output size does not exceed 

SQ_GSVS_RING_ITEMSIZE. 

Field Name Bits Default Description 

ITEMSIZE 14:0 0x0 Format is [16:2] 

 

SQ:SQ_PSTMP_RING_BASE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c68  

DESCRIPTION: (1-state) Memory base address of the PS Temp buffer (256-byte aligned) 

Field Name Bits Default Description 

MEM_BASE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_PSTMP_RING_ITEMSIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x288bc  

DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the PS Temp buffer (in DWORDs) 
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Field Name Bits Default Description 

ITEMSIZE 14:0 0x0 Format is [16:2] 

 

SQ:SQ_PSTMP_RING_SIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c6c  

DESCRIPTION: (1-state) Memory region size address of the PS Temp buffer (in units of 256-bytes). True size, not 

size -1. Setting to zero disables. 

Field Name Bits Default Description 

MEM_SIZE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_REDUC_RING_BASE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c78  

DESCRIPTION: (1-state) Memory base address of the Reduction Buffer 

Field Name Bits Default Description 

MEM_BASE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_REDUC_RING_ITEMSIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x288c4  

DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the Reduction Buffer 

Field Name Bits Default Description 

ITEMSIZE 14:0 0x0 Format is [16:2] 

 

SQ:SQ_REDUC_RING_SIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c7c  

DESCRIPTION: (1-state) Memory region size address of the Reduction Buffer. True size, not size -1. Setting to 

zero disables. 

Field Name Bits Default Description 

MEM_SIZE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_STACK_RESOURCE_MGMT_1  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c10  

DESCRIPTION: (1-state) Defines how thread stack space is divided among the thread types. All ES, VS, and GS 

work (and PS work for R600) must be flushed before writing this register. PS work must also be flushed prior to 

changing NUM_PS_STACK_ENTRIES. 

Field Name Bits Default Description 

NUM_PS_STACK_ENTRIES 11:0 0x0 Number of stack entries allocated to PS programs 

[0..4095]. 

NUM_VS_STACK_ENTRIES 27:16 0x0 Number of stack entries allocated to VS programs 

[0..4095]. 

 

SQ:SQ_STACK_RESOURCE_MGMT_2  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c14  

DESCRIPTION: (1-state) Defines how thread stack space is divided among the thread types. All ES, VS, and GS 
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work (and PS work for R600) must be flushed before writing this register. 

Field Name Bits Default Description 

NUM_GS_STACK_ENTRIES 11:0 0x0 Number of stack entries allocated to GS programs 

[0..4095]. 

NUM_ES_STACK_ENTRIES 27:16 0x0 Number of stack entries allocated to ES programs 

[0..4095]. 

 

SQ:SQ_THREAD_RESOURCE_MGMT  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c0c  

DESCRIPTION: (1-state) Defines how thread space is divided among the thread types. In hardware, PS threads 

are [0, NUM_PS_THREADS-1], then VS, then GS and ES in the higest #s. All ES, VS, and GS work (and PS work 

for R600) must be flushed before writing this register. PS work must also be flushed prior to changing 

NUM_PS_THREADS. 

Field Name Bits Default Description 

NUM_PS_THREADS 7:0 0x0 Number of threads assigned to PS programs [1..127]. 

NUM_VS_THREADS 15:8 0x0 Number of threads assigned to VS programs [1..127]. 

NUM_GS_THREADS 23:16 0x0 Number of threads assigned to GS programs [1..127]. 

NUM_ES_THREADS 31:24 0x0 Number of threads assigned to ES programs [1..127]. 

 

SQ:SQ_VSTMP_RING_BASE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c60  

DESCRIPTION: (1-state) Memory base address of the VS Temp buffer (256-byte aligned) 

Field Name Bits Default Description 

MEM_BASE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_VSTMP_RING_ITEMSIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x288b8  

DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the VS Temp buffer (in DWORDs) 

Field Name Bits Default Description 

ITEMSIZE 14:0 0x0 Format is [16:2] 

 

SQ:SQ_VSTMP_RING_SIZE  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x8c64  

DESCRIPTION: (1-state) Memory region size address of the VS Temp buffer (in units of 256-bytes). True size, not 

size -1. Setting to zero disables. 

Field Name Bits Default Description 

MEM_SIZE 31:0 0x0 Format is [39:8] 

 

SQ:SQ_VTX_BASE_VTX_LOC  ·  [R/W]  ·  32 bits  ·  Access: 32  ·  GpuF0MMReg:0x3cff0  

DESCRIPTION: (64-state) Vertex fetch base location. can be used as an index offset for vertex fetch. one entry per 

state (up to 64 states). 

Field Name Bits Default Description 




