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1. Vertex Grouper and TessellatorRegisters

[VGT:VGT_CACHE_INVALIDATION

- [RIW] - 32 bits - Access: 32 GpuFOMMReg:0x88c4 |

|DESCRIPTION: VGT cache invalidation

|[Field Name

|Bits

| Default

| Description

CACHE_INVALIDATION

1:0

none

invalidation

POSSIBLE VALUES:

01-TC_ONLY: TC_ONLY

Indicates whether VC or TC is used for cache

00- VC_ONLY: VC_ONLY

02-VC_AND_TC: VC_AND_TC

[VS_NO_EXTRA_BUFFER

5

Inone

[VGT:VGT_C NTL_STATUS -

[R] - 32 bits - Access: 32 GpuFOMMReg:0x88f0

[DESCRIPTION: Status Bits

|

|
[Field Name |Bits |Default  |[Description |
IVGT_OUT_INDX_BUSY [0 lnone |[If set, the Output Index block within the VGT is busy]|
IVGT_OUT_BUSY 1 |lnone  |lif set, the Output bldcwithin the VGT is busy |
IVGT_PT_BUSY 2 lnone |[If set, the Pasthru block within the VGT is busy |
VGT_TE_BUSY 3 none If set, the Tessellation Engine block within the VGT i

busy

IVGT_VR_BUSY |4 lnone |[If set, the Vertex Reuse Block within the VGT is bus)
IVGT_GRP_BUSY |5 |lnone  ||If set, the Grouper Block within the VGT is busy |
IVGT_DMA_REQ_BUSY 6 |lnone  |lif set, the VGT DMA is busy requesting |
IVGT_DMA_BUSY 7 |lnone  |[If set, the VGT DMA is busy |
IVGT_GS_BUSY 8 |lnone  |lif set, VGT GS is actively processing |
IVGT_BUSY o lnone ||If set, VGT is Busy |

[VGT:VGT_DMA_BASE - [W] - 32 hits - Access: 32- GpuFOMMReg: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 dit&vord.
Therefore, bit 0 of this register must be 0

IVGT:VGT_DMA_BASE_HI

- [W] - 32 bits - Access: 32- GpuFOMMReg:0x287e4

|DESCRIPTION: VGT DMA Base Address : uppeb8s of 40 bit address

[Field Name

|Bits

| Default

| Description

[BASE_ADDR

[7:0

|[none

||This specfies upper-Bits of 48bits of DMA address

© 2009 Advanced Micro Devices, Inc.
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[VGT:VGT_DMA_INDEX_TYPE - [W] - 32 bits - Access: 32- GpUFOMMReg: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 16hit
index

01-VGT_INDEX_32: VGT_INDEX_ 32 32hit
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 16bit swap
OXAABBCCDD -> 0XBBAADDCC
02-VGT_DMA_SWAP_32_BIT:
VGT_DMA_SWAP_32_BIT 32bit swap
0XAABBCCDD -> 0OXDDCCBBAA
03-VGT_DMA_SWAP_WORD:
VGT_DMA_SWAP_WORD word swap
OxAABBCCDD -> 0OXCCDDAABB

|VGT:VGT_DMA _NUM_INSTANCES - [W] - 32 hits - Access: 32:- GpuFOMMReg:0x28a88 |
|DESCRIPTION: VGT DMA Number of Instances |

[Field Name |[Bits |Default  |[Description
INUM_INSTANCES [31:0  |none  |[VGT DMA Number of Instances, minimum value is 1]

[VGT:VGT_DMA_SIZE - [W] - 32 bits - Access: 32- GpuFOMMReg:0x28a74 |
[DESCRIPTION: VGT DMA Size |

[Field Name |Bits |Default |[Description
INUM_INDICES 3.0 |none  |VGT DMA Number of indices

IVGT:VGT_DRAW_INITIATOR - [W] - 32 hits - Access: 32 GpuFOMMReg:0x2870 |
IDESCRIPTION: Draw Inititiator |
|[Field Name |Bits |Default |[Description |

SOURCE_SELECT 1:0 none Input Source Select.
If the Source Select field is set to "Atitcrement Index
mode and the Primitive Type is set to "Tri List w/Flag

© 2009 Advanced Micro Devices, Inc.
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then the draw initiator is processasl 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: Autencrement
Index
03- DI_SRC_SEL_RESERVED: Reservednused

MAJOR_MODE 3:2 none Major Mode

POSSIBLE VALUES:

00- DI_MAJOR_MODE_0: DI_MAJOR_MODE_(
Normal (Implicit) Mode-- applies only to prim types-0
21. Some VGT state registers are ignored (their valu
implied) in this mode.

01-DI_MAJOR_MODE_1: DI_MAJOR_NDDE_1
Explicit Mode-- Configuration completely specified b
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
gererate an enof-packet signal because it will be
followed by one or more chained draw initiators. Car
must be taken so that this draw initiator is immediate
followed, at the hardware interface, by a chained dra
initiator. (In other words, chained dramitiators cannot
be separated over driver buffer boundaries that can
interrupted. This bit is primarily intended to be set by
CP to improve the processing parallelism of small 2L
blits.)

POSSIBLE VALUES:
00- normal eop
01 - suppresgop

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

POSSIBLE VALUES:
00- non-opaque draw
01- opaque draw

IVGT:.VGT_ENHANCE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28a50 |
IDESCRIPTION: Used forLate Additions of Control Bits |
|Field Name ||Bits ||Defau|t ||Description |
IMI_TIMESTAMP_RES [1:0 lox0 || POSSIBLE VALUES: |

© 2009 Advanced Micro Devices, Inc.
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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 leency range in steps of 8
03- 0-> 124 Clocks latency range in steps of 4

IMISC [31:2  |jnone  |[Misc bit

|VGT:VGT_ES_PER_GS- [R/W] - 32 bits - Access: 32- GpuFOMMReg: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- GpuFOMMReg:0x287f8

IDESCRIPTION: Event address

|Field Name

|Bits

| Default

IADDRESS_LOW

||27:0

Inone

|
|
| Description |
||address bit 31:4 farpass event |

|VGT:VGT_EVENT_INITIATOR

- [W] - 32 bits - Access: 32- GpuFOMMReg:0x28a90 |

|DESCRIPTION: Event Intiator

[Field Name

|Bits

| Default

| Description |

EVENT_TYPE

5:0

none

Event Type (also called Event ID)Currently, the
hardware interfacbetween the VGT and the PA
supports only @it event type.

POSSIBLE VALUES:

00- Reserved

01- Reserved

02 - Reserved

03- Reserved

04 - CACHE_FLUSH_TS: Destination Cache Flus
with Timestamp-- Inserted by the driver teequest 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 updatg
after a draw.

06 - CACHE_FLUSH: Destination Caches Bhed--
Inserted by the driver to request the CBs, DBs, and
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 foWWC from CP--
Inserted by the CP to inform the SC to wait for the wi
confirm signal (wire) from the CP before submitting
future pixel vectors. This is used to synchronize 2D

© 2009 Advanced Micro Devices, Inc.
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source surface (brush, a.ka. texture) with user of thal
surface.

10- MPASS_PS CP_REFETCH: Mufass Pixel
Shader CP Refetch Inserted by the driver to inform tk
SC it needs to report to CP to refetch buffer for multi
pass pixel shader or continue.

11- MPASS_PS_RST_START: MuiPass Pixel
Shader Reset Startinserted by the driver just before
INDIRECT_BUFFER_MP packet to instruct the SC t
reset the multpass start pixel vector.

12- MPASS_PS_INCR_START: MuliPass Pixel
Shader Increment Startinserted by the driver to
instruct the SC to incremerité multipass start vector
by vectors_per_pass.

13- RST_PIX_CNT: Reset SQ's auto Pixel Coun
AND reset SC's muHpass 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 includi
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 agsgay, 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 th 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 :
CACHE_FLUSH with an invalidate Inserted by the
driver.

23- PERFCOUNTER_START: Start abled event
based Performance countersnserted by the driver.

24 - PERFCOUNTER_STOP: Stop enabled even
based Performance counters that are egaabled-
Inserted by the driver.

25- PIPELINESTAT_START: Start
pipeline/strmout stat Inserted by the driver.

26 - PIPELINESTAT_STOP: Stop pipeline/strmou
stat-- Inserted by the driver.

27- PERFCOUNTER_SAMPLE: Sample the
performance counters of all blockdnserted 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

© 2009 Advanced Micro Devices, Inc.
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flush all the ES output to memory.

29- FLUSH_GS_OUTPUT: Flush Geometry Sha
Output-- Inserted by the VGT to instruct the SMX to
flush all the GS outpubtmemory.

30- SAMPLE_PIPELINESTAT: Sample Pipeline
Statistics counters Inserted by the driver to request t
GPU to sample counters associated with pipelinesta
The CP will subsequently write them to memory.

31- SO_VGTSTREAMOUT_FLUSHVGT
Streamout Flusk This event will cause VGT to updat
the read only offsets registers and then send a
VGT_CP_strmout_flushed to instruct the CP to read
offsets.

32- SAMPLE_STREAMOUTSTATS: Sample
Streamout Statitics countersinserted bythe 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 Coust
Inserted by the driver to reset the auto index count fg
vertex count. There are tavounters one for gs and no
gs and these should be reset seperately

34- BLOCK_CONTEXT_DONE: Block Managed
State (SQCONSDEC) Context Donnserted by the C
on the first SQCONSDEC constant update after a dr

35- CR_CONTEXT_DONE: CR Coekt Done--
Inserted by the driver with an EVENT_WRITE packe
before the first CR state update after a draw (CR_CN
register write)

36- VGT_FLUSH: VGT Flush Inserted by the
driver to cause the VGT to be flushed. Used when G
ring buffer sizes & changed

37- CR_DONE_TS: CR Done Timestamjnserted
by the driver to request a time stamp when the CR h
completed previous work, flush of destination cache
assumed.

38- SQ_NON_EVENT: SQ NotEvent-- This even
is reserved for SQ

39-SC_SEND_DB_VPZ: SC Send Depth Block
VVPort Z-- Inserted by the driver to cause the SCto s
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 botto
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.

IADDRESS_HI

[26:19

Inone

|laddress bit 39:32f zpass event |

|EXTENDED_EVENT

[27

|[none

||0 for single DW event, 1 for two DW event |

© 2009 Advanced Micro Devices, Inc.
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|VGT:VGT_GROUP_DECR - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x28a2¢c

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 !! Th
regiger contains the amount by which the draw initiator index count is decremented for all groups taken fro
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 GpuFOMMReg:0x28a28 |

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 ! Th
register contains the amount by which the draw initiator index count is decrementhd fost group taken from
the input stream.

[Field Name |Bits |Default  |[Description |
[FIRST_DECR [3:0 lnone  |[Decrement amount for the first group |

[VGT:VGT_GROUP_PRIM_TYPE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28a24 |

DESCRIPTION: THIS REGISTER ISSNORED 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_REC

04-VGT_GRP_3D_QUAD:
VGT_GRP_3D_QUAD

05-VGT_GRP_2D_COPY_RECT_VO:
VGT_GRP_2D_COPY_RECT_VO

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_FILLRECT

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:

© 2009 Advanced Micro Devices, Inc.
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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 {
VGT to convert strips, fans, loops, and polygons into
regular lists in the vgt_grouper block. It also causes {
primitive indices to be rerdered to have the provokin
vertex in the correct position. This bit should be set t
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 ang
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 fr
the grouper will be retained and the indices will be
incorrect for loops, fans, and polygons. Note that if th
VGT_DRAW_INITIATOR.MAJOR_MODE is set to
MAJOR_MODE_1 and VGT_OUTPUT_PRd_CNTL
is setto 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 perfg
DX/OpenGL index reordering for tristrips.

POSSIBLE VALUES:

00 - Reorder strip/fan/loop/polygon into lists with
correct provoking vertex

01 - Retain primitive index order as they appear if
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 th
tessellation engine. If this bit is not set, then the qua
will be decomposedto triangles.

POSSIBLE VALUES:
00 - Decompose quads into triangles
01 - Retain quads (legal only for tessellation engi

PRIM_ORDER

18:16

none

Prim order output by grouper stage of the VGT.

POSSIBLE VALUES:
00-VGT_GRP_LIST: VGT_QRP_LIST
01-VGT_GRP_STRIP: VGT_GRP_STRIP
02-VGT_GRP_FAN: VGT_GRP_FAN

03-VGT_GRP_LOOP: VGT_GRP_LOOP

© 2009 Advanced Micro Devices, Inc.
Proprietary

11



AMDH Revision 1.0 January 26, 200¢

04-VGT_GRP_POLYGON:
VGT_GRP_POLYGON

|VGT:VGT_GROUP_VECT_O_CNTL - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28a30 |

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 ! Th
register indicates, with bits flags, which components are relevant for vector 0 of a group. At least one comg
vector 0 must be indicated. This register atentains the stride of vector 0 (in-bé words) in the input stream a
the amount to shift the input stream (inli6 words) after extracting the vector.

|Field Name |Bits |Default |[Description |

COMP_X_EN 0 none Indicates that component X will be outgtam the
grouper for vector O

POSSIBLE VALUES:
00- disable
01- enable

COMP_Y_EN 1 none Indicates that component Y will be output from the
grouper for vector O

POSSIBLE VALUES:
00 - disable
01- enable

COMP_Z EN 2 none Indicates that component Z will be output from the
grouper for vector O

POSSIBLE VALUES:
00- disable
01- enable

COMP_W_EN 3 none Indicates that component W will be output from the
grouper for vector O

POSSIBLE VALUES:
00- disable
01- enable

STRIDE 15:8 none The stride of vector 0 data in the input stream (ifbit6
words). Zero is NOT a legal value for an active vectg
See the programming guidelines for the situation in
which a vector uses no data from the shifter.

SHIFT 2316 none The amount to shift the input stream after extracting
vector O (in 16bit words). This field must be less than
equal to the STRIDE field for proper shifter operatior

IVGT:VGT_GROUP_VECT_0_FMT_CNTL - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28a38 |

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 ! Th
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 coentds not selected for output from the
grouper, then that component’s format control fields are ignored.

© 2009 Advanced Micro Devices, Inc.
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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 Its from stream with index
offset and clamp
01-VGT_GRP_INDEX_32:
VGT_GRP_INDEX_32 32 bhits from stream with inde
offset and clamp
02-VGT_GRP_UINT_16: VGT_GRP_UINT_16 ]
bits from stream as unsigned int
03- VGT_GRP_UINT_32: VGT_GRFUINT 32 32
bits from stream as unsigned int
04-VGT_GRP_SINT_16: VGT_GRP_SINT_16 1
bits from stream as signed int
05- VGT_GRP_SINT_32: VGT_GRP_SINT 32 3
bits from stream as signed int
06- VGT_GRP_FLOAT_32:
VGT_GRP_FLOAT_32 32 bitsom 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 barycentrig
value from tessellation engine
X_OFFSET 74 none X Component Ofet. This field is the offset, in 16t
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 16bits from stream with index
offset and clamp

01-VGT_GRP_INDEX_32:
VGT_GRP_INDEX_32 32 bits from stream with inde
offset and clamp

02- VGT_GRP_UINT_16: VGT_GRP_UINT_16 1
bits from stream as unsigned int

03-VGT_GRP_UINT_32: VGT_®P_UINT_32 37
bits from stream as unsigned int

04-VGT_GRP_SINT_16: VGT_GRP_SINT_16 1
bits from stream as signed int

05-VGT_GRP_SINT 32: VGT_GRP_SINT 32 3
bits from stream as signed int

06- VGT_GRP_FLOAT_32:
VGT_GRP_FLOAT_32 32its 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:

© 2009 Advanced Micro Devices, Inc.
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VGT_GRP_FIX_1_23 TO_FLOAT 24 bit barycentrig
value from tessellation engine

Y_OFFSET 15:12 none Y Componat Offset. This field is the offset, in it
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 inde
offset and clamp
02-VGT_GRP_UINT_16: VGT_GRP_UINT_16 ]
bits from stream as unsigned int
03-VGT_GRP_UINT_32V¥GT_GRP_UINT_32 3!
bits from stream as unsigned int
04-VGT_GRP_SINT_16: VGT_GRP_SINT_16 1
bits from stream as signed int
05- VGT_GRP_SINT_32: VGT_GRP_SINT 32 3
bits from stream as signed int
06-VGT_GRP_FLOAT 32:
VGT_GRP_FLOAT_2 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 barycentrig
value from tessellation engine
Z_OFFSET 23:20 none Z Component Offset. This field is the offset, in-bi
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 inde
offset and clamp

01-VGT_GRP_INDEX_32:
VGT_GRP_INDEX_32 32 bits from stream with inde
offset and clamp

02-VGT_GRP_UINT_16: VGT_GRP_UINT_16 ]
bits from stream as unsigned int

03-VGT_GRP_UNT_32: VGT_GRP_UINT_32 3
bits from stream as unsigned int

04-VGT_GRP_SINT_16: VGT_GRP_SINT_16 1
bits from stream as signed int

05- VGT_GRP_SINT_32: VGT_GRP_SINT_32 3
bits from stream as signed int

06-VGT_GRP_FLOAT_32:
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VGT_GRP_REOAT_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 barycentrig
value from tessellation engine

W_OFFSET 31:28 none W Component Offset. This field is the offset, in-4i6
words, of the Z component in the input cycle.

|VGT:VGT_GROUP_VECT_l_CNTL - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28a34 |

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FORNPRYPES 0 THRU 21 !! This
register is identical to VGT_GROUP_VECT_0_CNTL except that it applies to vector 1 of the group instead
vector 0. Also, vector 0 is required to have at least one component set; however, vector 1 may have none
|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
ISTRIDE 158 |none || |
|SHIFT ||23:16 ||n0ne || |

[VGT:VGT_GROUP_VECT_1_FMT_CNTL - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28a3¢c |

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FERM TYPES 0 THRU 21 !! This
register is identical to VGT_GROUP_VECT_0_FMT_CNTL except that it controls the formatting of output
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 inde
offset and clamp

01-VGT_GRP_INDEX_32:
VGT_GRP_INDEX_32 32 bits from stream with inde
offset and clamp

02-VGT_GRP_UINT_16: VGT_GRP_UINT_16 1
bits from stream as unsigned int

03-VGT_GRP_UINT_32: VGT_GRP_UINT_32
bits from stream as unsigned int
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04-VGT_GRP_SINT_16: VGT_GRP_SINT_16 1
bits from stream as signed int

05- VGT_GRP_SINT_32: VGT_GRP_SINT_32 3
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 barycentrig

X_OFFSET

7:4

Inone

value from tessellation engine

Y_CONV

11:8

none

POSSIBLE VALUES:

00- VGT_GRP_INDEX_16:
VGT_GRP_INDEX_16 16 bits from stream with inde
offset and clamp

01-VGT_GRP_INDEX_32:
VGT_GRP_INDEX_32 32 bits from stream with inde
offset and clamp

02-VGT_GRP_UINT_16: VGT_GRP_UINT_16 ]
bits from stream as unsigned int

03-VGT_GRP_UINT_32: VGT_GRP_UINT_32 3
bits from stream as unsigned int

04-VGT_GRP_SINT_16: VGT_GRP_SINT_16 1
bits from stream as signed int

05- VGT_GRP_SINT32: 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 barycentrig
value from tessellation engine

Y_OFFSET

15:12

Inone

Z_CONV

19:16

none

POSSIBLE VALUES:

00- VGT_GRP_INDEX_16:
VGT_GRP_INDEX_16 16 bits from stream with inde
offset and clamp

01-VGT_GRP_INDEX_32
VGT_GRP_INDEX_32 32 bits from stream with inde
offset and clamp

02-VGT_GRP_UINT_16: VGT_GRP_UINT_16 ]
bits from stream as unsigned int

03-VGT_GRP_UINT_32: VGT_GRP_UINT 32
bits from stream as unsigned int

04-VGT_GRP_SINT_16VGT_GRP_SINT_16 1€
bits from stream as signed int

05- VGT_GRP_SINT_32: VGT_GRP_SINT_32 3
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_PRIM24 bits from auto primitive
counter

08-VGT_GRP_FIX_1 23 TO_FLOAT:
VGT_GRP_FIX_1 23 TO_FLOAT 24 bit barycentrig
value from tessellation engine

Z_OFFSET [23:20 Jnone || |
W_CONV 27:24 none POSSIBLE VALUES:

00- VGT_GRP_INDEX_16:
VGT_GRP_INDEX_1616 bits from stream with index
offset and clamp

01-VGT_GRP_INDEX_32:
VGT_GRP_INDEX_32 32 bits from stream with inde
offset and clamp

02-VGT_GRP_UINT_16: VGT_GRP_UINT_16 ]
bits from stream as unsigned int

03- VGT_GRP_UINT_32: V@ _GRP_UINT 32 31
bits from stream as unsigned int

04-VGT_GRP_SINT_16: VGT_GRP_SINT_16 1
bits from stream as signed int

05- VGT_GRP_SINT_32: VGT_GRP_SINT_32 3
bits from stream as signed int

06- VGT_GRP_FLOAT_32:
VGT_GRP_FLOAT_32 3 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 barycentrig
value from tessellation engine

|\W_OFFSET [31:28  |none || |

[VGT:VGT_GS_MODE - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28a40 |

[IDESCRIPTION: 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

none

sets to one if VS shader is passthru when GS scena
is used

POSSIBLE VALUES:
00 - passthru_dis
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| | | | 01-passhru_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 ¢
emit vertices

POSSIBLE VALUES:
00- GS_CUT_1024: GS_CUT_1024
01-GS_CUT 512: GS_CUT 512
02-GS_CUT_256GS_CUT_256
03-GS_CUT_128: GS_CUT_128

IVGT:VGT_GS_OUT_PRIM_TYPE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28a6¢ |
|DESCRIPTION: VGT GS output primitive type |
[Field Name |Bits |Default |[Description |
OUTPRIM_TYPE 5:0 none GS output primitve type

POSSIBLE VALUES:
00- POINTLIST: POINTLIST
01- LINESTRIP: LINESTRIP
02- TRISTRIP: TRISTRIP

|VGT:VGT_GS_PER_ES - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x88c8

|DESCRIPTION: Maximum GS prims per ES thread

|[Field Name |Bits |Default  |[Description

|GS_PER_ES |[31:0 |lnone  |[Maximum number of GS prims per ES thread

IVGT:VGT_GS_PER_VS - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x88e8 |
IDESCRIPTION: 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
| | | |

IVGT:VGT_GS_VERTEX_REUSE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x88d4 |
|DESCRIPTION: reuseability for GS path, it is nothing to do with number of good simd |
|Field Name ||Bits ||DefaLIt ||Description |
\VERT_REUSE |[4:0 lnone  |[reuse number of GS block. Valid values are-064 |

IVGT:VGT_HOS_CNTL - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x28a14 |

DESCRIPTION: This register controls the behavior of the Tessellation Engine blocle &iaibkend of the VGT.
This register is relevant only if the VGT_OUTPUT_PATH_CNTL register specifies the Tessellation Engine
the VGT backend path. Note that the tessellation engine is enabled by selecting the tessellation engine pa
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|VGT_OUI'PUT_PATH_CNTL register as opposed to the single enable bit that was used in previous architd

|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- GpuFOMMReg:0x28a18 |

DESCRIPTION: For continuous and discrete tessellation modes, this register contains the tessellation levg
adaptive tessellation, this register contains the maximum tessellation level. The ades@ation levels will be
clamped lesshan or equal to this level by the tessellation engine. In all cases, the format of this registbitis 3
IEEE floating point. This register is relevant only when the VGT_OUT_CNTL register specifies “Tessellatio
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
tessellation level.

For discete modes, values in the range (1.0, 14.0) al
legal.

For nondiscrete modes, values in the range (1.0, 15.
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- GpuFOMMReg:0x28alc |

DESCRIPTION: For continuous and discrete tessellation modes, this register is not applicable. For adapti
tessellation, this register contains the minimum tessellation level. The adaptive tessellation levels will be cl
greaterthan or equato this level by the tessellation engine. The format of this registerb# B2EE floating
point. This register is relevant only when the VGT_OUT_CNTL register specifies “Tessellation Engine’ in t
Select field and the VGT_HOS_CNTL register specddaptive 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, thig
register is not applicable.

For dizrete modes values in the range (1.0, 14.0) ar
legal.

For nondiscrete modes, values in the range (1.0, 15,
are legal.

MIN_TESS must be less than or equal to MAX_TES

IVGT:VGT_HOS_REUSE_DEPTH - [R/W] - 32 hits - Access: 32: GpuFOMMReg:0x28a20 |
[Field Name |Bits |Default  |[Description |
IREUSE_DEPTH [7:0 [none || |
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|VGT:VGT_IMMED_DATA - [W] - 32 bits - Access: 32- GpuFOMMReg:0x287f4 |
[DESCRIPTION: VGT Immediate Data |
[Field Name |Bits |Default |[Description |

DATA 31:0 none Data written to this addresswritten into the VGT
Immediate Data FIFO.

|VGT:VGT_INDEX_TYPE - [W] - 32 bits - Access: 32: GpuFOMMReg:0x895c¢ |
[DESCRIPTION: VGT Index Type |
[Field Name |Bits |Default  |[Description |

INDEX_TYPE 1.0 none Index Type (applicable to prim types2@ only).

If the Source Select field is set to "Atitecrement Index
mode, then this field is ignored and the index type is
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- GpuFOMMReg:0x28408 |

DESCRIPTION: For components that are that are specified to be indices (see the
VGT_GROUP_VECT_0_FMT_CNTL register), this regyiss the offset value. Offsetting occurs prior to clampi
and fix>flt conversion.

|Field Name |Bits |Default |[Description |
INDX_OFFSET |[31:0 |lnone |lindex offset value (3bit adder), extend it to 3Bits |

IVGT:VGT_INSTANCE_STEP_RATE_0 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28aa0 |
|DESCRIPTION: This register defines the first instance step rate |

[Field Name |Bits |Default  |[Description
|STEP_RATE [31:0  |jnone  ||instance step rate

|VGT:VGT_INSTANCE_STEP_RATE_l - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x28aa4
[DESCRIPTION: This register defines the second instance step rate

|
|
|Field Name ||Bits ||Defau|t ||Description |
|STEP_RATE [31:0  |jnone  ||instance step rate |

[VGT:.VGT_LAST_COPY_STATE - [R] - 32 bits - Access: 32 GpuFOMMReg: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

IVGT:.VGT_MAX_VTX_INDX - [R/W] - 32 hits - Access: 32 GpuFOMMReg: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. Clangpirggedter
offsetting and prior to fieflt conversion.

[Field Name |Bits |Default  |[Description |
IMAX_INDX [31:0 Inone |[maximum clamp value for index clamp, exten it tot82

|VGT:VGT_MC_LAT_CNTL - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x88d8 |
IDESCRIPTION: 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- GpuFOMMReg:0x28404 |

DESCRIPTION: For components that are that are spexifto be indices (see the
VGT_GROUP_VECT_0_FMT_CNTL register), this register is the minimum clamp value. Clamping occurs
offsetting and prior to fixflt conversion.

[Field Name |Bits |Default  |[Description |
MIN_INDX 31:0 none minimum clamp value for ex clamp, extend it to 32
bits

|VGT:VGT_MULTI_PRIM_IB_RESET_EN - [RIW] - 32 bits - Access: 32 GpuFOMMReg: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/IW] - 32 bits - Access: 32:- GpuFOMMReg:0x2840c |
|DESCRIPTION: This regiser defines the index which resets primitive sets when MULTI_PRIM_IB is enabl({
|Field Name ||Bits “Default ||Description |

RESET_INDX 31:0 none If this value matches an index in the 1B, a new primit
set is started.

|VGTZVGT_NUM_|ND|CES - [W] - 32 bits - Access: 32:- GpuFOMMReg:0x8970 I
[DESCRIPTION: VGT Number of Indices |
[Field Name |Bits |Default  |[Description |

NUM_INDICES 31:.0 none This field indicates the number of indices to process
this draw initiator. Note this count is not necessarily t
countof the primitives. It is also not the index buffer s
in memory.

IVGT:VGT_NUM_INSTANCES - [W] - 32 bits - Access: 32: GpuFOMMReg:0x8974 |
[DESCRIPTION: VGT Number of Instances |

|[Field Name |Bits |Default  |[Description
INUM_INSTANCES |[31:0 |lnone  |IVGT Number of Instances

[VGT:VGT_OUTPUT_PATH_CNTL - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28a10 |

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 ! Th
register selects which backend path will be used by the V@&k.bl

[Field Name |Bits |Default  |[Description |
PATH_SELECT 1.0 none This field indicates the VGT baednd 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 GpuFOMMReg:0x28c5c |
|DESCRIPTION: This register controls, within a process vector, whenprevious process vector is-diéocated. |
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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 (hnum_enabled_pipes * 4).

[VGT:VGT_PRIMITIVEID_EN

- [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x28a84 |

|DESCRIPTION: VGT Primitive ID enable

[Field Name

|[Bits

| Default

||Description |

PRIMITIVEID_EN

0

none

PrimitivelD generation is enabled

POSSIBLE VALUES:
00 - suppress EmitivelD output
01 - output primitivelD

|VGT:VGT_PRIM ITIVE_TYPE

- [W] - 32 bits - Access: 32: GpuFOMMReg:0x8958 |

IDESCRIPTION: 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 ng
create draw trigger)

01-DI_PT_POINTLIST: DI_PT_POINTLIST Poir]
List

02-DI_PT_LINELIST: DI_PT_LINELIST Line Lis

03-DI_PT_LINESTRIP: DI_PT_LINESTRIP Line
Strip

04-DI_PT_TRLIST: DI_PT_TRILIST Tri List

05- DI_PT_TRIFAN: DI_PT_TRIFAN Tri Fan

06- DI_PT_TRISTRIP: DI_PT_TRISTRIP Tri Stri

07-DI_PT_UNUSED_0: DI_PT_UNUSED_O0
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_LINELOORP Line
LOOP

19- DI_PT_QUADLIST: DI_PT_QUADLIST Quag
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 VO:
DI_PT_2D COPY_RECT_LIST VO 2D Copy Rect L
VO

23-DI_PT_2D_COPY_RECT_LIST_V1:
DI_PT_2D_COPY_RECT_LIST_V1 2D Copy Rect L
V1

24-DI_PT_2D_COPY_RECT_LIST_V2:
DI_PT_2D_COPY_RECT_LIST_V2 2D CggRrect List
V2

25-DI_PT_2D COPY_RECT_LIST V3:
DI_PT_2D COPY_RECT_LIST V32D Copy Rect L
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- GpuFOMMReg: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

IVGT:VGT_STRMOUT_BASE_OFFSET_0 - [R/W] - 32 bits - Access: 32- GpUFOMMReg:0x28b10 |

|DESCRIPTION: Stream out base_0 + offset_0. Thagjister is snooped by SQ. |

|Field Name

||Bits

||Defau|t

||Description |

BASE_OFFSET

31:.0

none

DWORD base+offset for given stream out buffer. Se
CP or driver.
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IVGT:VGT_STRMOUT_BASE_OFFSET_1 - [R/W] - 32 bits - Access: 32- GpUFOMMReg: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. Se
CP or driver.

[VGT:VGT_STRMOUT BASE_OFFSET 2 - [RIW] - 32 bits - Access: 32 GpUFOMMReg: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. Se
CP or driver.

|VGT:VGT_STRMOUT_BA SE_OFFSET_3: [R/W] - 32 hits - Access: 32: GpuFOMMReg:0x28blc |
|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 bufféet by
CP or driver.

|VGT:VGT_STRMOUT_BASE_OFFSET_HI_O - [R/W] - 32 bits - Access: 32:- GpuFOMMReg:0x28b44 |
|DESCRIPTION: Upper 6bits of 40bits Stream out base_0 + offset_0. This register is snooped by SQ. |
|Field Name |Bits |Default  |[Description |

BASE_OFFSET 5.0 none Upper 6bits of 4Gbits DWORD base+offset for given
stream out buffer. Set by CP or driver.

|VGT:VGT_STRMOUT_BASE_OFFSET_H|_1 - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28b48 |
|DESCRIPTION: Upper 6bits of 40bits Stream oubase_1 + offset_1. This register is snooped by SQ. |
[Field Name |Bits |Default  |[Description |

BASE_OFFSET 5.0 none Upper 6bits of 4Gbits DWORD base+offset for given
stream out buffer. Set by CP or driver.

IVGT:VGT_STRMOUT_BASE_OFFSET_HI_2 - [R/W] - 32 hits - Access: 32- GpuFOMMReg:0x28b4c |
|DESCRIPTION: Upper 6bits of 40bits Stream out base_2 + offset_2. This register is snooped by SQ. |
|Field Name ||Bits ||Defau|t ||Description |

BASE_OFFSET 5:0 none Upper 6bits of 40bits DWORD base+offset for given
stream out buffer. Set by CP or driver.

HVGT:VGT_STRMOUT_BASE_OFFSET_HI_3 - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28b50 H
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|DESCRIPTION: Upper 6bits of 40bits Stream out base_3 + offset_3. This register is snooped by SQ. |
|Field Name |Bits |Defadt  ||Description |

BASE_OFFSET 5:0 none Upper 6bits of 40bits DWORD base+offset for given
stream out buffer. Set by CP or driver.

|VGT:VGT_STRMOUT_BUFFER_BASE_O - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28ad8 |
[DESCRIPTION: Streamout base. |
[Field Name |Bits |Default | Description |

BASE 31:0 none DWORD Buffer base for given stream out buffer. Bitg
31:0 corresponds to 39:8 of memory address. This d
can be stored in the coherency registers. This regist¢
snooped by CP.

[VGT:VGT_STRMOUT_BUFFER_B ASE_1 - [RIW] - 32 bits - Access: 32 GpuFOMMReg:0x28ae8 |
[DESCRIPTION: Streamout 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 d
can be stored in the coherency registers. This regists
snooped by CP.

|VGT:VGT_STRMOUT_BUFFER_BASE_Z - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28af8 |
IDESCRIPTION: Streamout 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 d
can be stored in the coherency registers. This regist¢
snooped by CP.

IVGT:VGT_STRMOUT_BUFFER_BASE_3 - [R/W] - 32 bits - Access: 32- GpuFOMM Reg:0x28b08 |
[DESCRIPTION: Streamout base. |
|Field Name ||Bits ||Defau|t ||Description |

BASE 31:.0 none DWORD Buffer base for given stream out buffer. Bit
31:0 corresponds to 39:8 of memory address. This d
can be stored in the coherency registers. This ergsst
shooped by CP.

[VGT:VGT_STRMOUT_BUFFER_EN - [R/W] - 32 bits - Access: 32- GpuFOMMReg: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 I |[none  |[Enable buffer 0 stream out. |
[BUFFER_1_EN I |lnone  |[Enable buffer 1 stream out. |
[BUFFER_2_EN 2 |none  |[Enable buffer 2 stream out. |
IBUFFER_3_EN 13 |none  |[Enable buffer 3 stream out. |

VGT:VGT_STRMOUT_BUFFER_FILLED_SIZE 0
GpuFOMMReg:0x8960

- [RIW] - 32 bits - Access: 32-

[DESCRIPTION: Streamout adjusted size.

|Field Name |Bits | Default

| Description |

SIZE 31.0 none

DWORD Sum of (SO_BufferOffset +
BufDwordWritten) for given buffer. Read Only. To re
this register the VGT needs to be flushed to the poin
BufDwordWritten counts are maintained.

VGT:VGT_STRMOUT_BUFFER_FILLED_ SIZE 1
GpuFOMMReg:0x8964

- [RIW] - 32 bits - Access: 32-

IDESCRIPTION: Streamout adjusted size.

|Field Name |Bits | Default

| Description |

SIZE 31:0 none

DWORD Sum of (SO_BufferOffset +
BufDwordWritten) for given buffer. Read Only. To re
this register the VGT needs to be flushed to the poin
BufDwordWritten counts are maintained.

VGT:VGT_STRMOUT_BUFFER_FILLED_SIZE_2
GpuFOMMReg:0x8968

- [RIW] - 32 bits - Access: 32-

[IDESCRIPTION: Streamout adjusted size.

[Field Name |Bits | Default

| Description |

SIZE 31:0 none

DWORD Sum of (SO_BufferOffset +
BufDwordWritten) for given buffer. Read Only. To re
this register the VGT needs to be flushed to the poin
BufDwordWritten counts are mairiteed.

VGT:VGT_STRMOUT_BUFFER_FILLED_SIZE_3
GpuFOMMReg:0x896¢

- [R/IW] - 32 bits - Access: 32-

|DESCRIPTION: Streamout adjusted size.

[Field Name |Bits | Default

||[Description |

SIZE 31:0 none

DWORD Sum of (SO_BufferOffset +
BufDwordWritten) for giverbuffer. Read Only. To rea
this register the VGT needs to be flushed to the poin
BufDwordWritten counts are maintained.
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IVGT:VGT_STRMOUT_BUFFER_OFFSET_0 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28adc |
IDESCRIPTION: Stream out offset. |
Field Name |Bits |Default  |[Description |

OFFSET 31:0 none DWORD offset for given stream out buffer. Writing th
register will cause the VGT to load a Zero into
BufDwordWritten[4] and SO_CurVertindex.

|VGT:VGT_STRMOUT_BUFFER_OFFSET_l - [R/W] - 32 bits - Access: 32 - GpuFOMMReg:0x28aec |
[DESCRIPTION: Stream out offset. |
[Field Name |Bits |Default  |[Description |

OFFSET 31:.0 none DWORD offset for given stream out buffer. Writing th
register will cause the VGT to load a Zero into
BufDwordWritten[4] and SO_CurVemdex.

[VGT:VGT_STRMOUT_BUFFER_OFFSET_2 - [R/W] - 32 bits - Access: 32- GpUFOMMReg:0x28afc |
[DESCRIPTION: Stream out offset. |
[Field Name |Bits |Default |[Description |

OFFSET 31:0 none DWORD offset for given stream out buffer. Writing th
register wil cause the VGT to load a Zero into
BufDwordWritten[4] and SO_CurVertindex.

IVGT:VGT_STRMOUT_BUFFER_OFFSET_3 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28b0c |
[DESCRIPTION: Stream out offset. |
[Field Name |[Bits |Default  |[Description |

OFFSET 31:.0 none DWORD offset for given stream out buffer. Writing th
register will cause the VGT to load a Zero into
BufDwordWritten[4] and SO_CurVertindex.

|VGT:VGT_STRMOUT_BUFFER_SIZE_O - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x28ad0 |
[DESCRIPTION: Streamout size. |
[Field Name |Bits |Default |[Description |
SIzE [31:0 |lnone  |[DWORD Buffer size for given stream out buffer. |

IVGT:VGT_STRMOUT_BUFFER_SIZE_1 - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x28ae0 |
[DESCRIPTION: Streamout size. |

|Field Name |Bits |Default |[Description
size |[31:0 lnone [DWORD Buffer size for given stream out buffer.
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IVGT:VGT_STRMOUT_BUFFER_SIZE_2 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28af0 |
[DESCRIPTION: Streamout 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: GpuFOMMReg:0x28b00 |
[IDESCRIPTION: Streamout size. |
|Field Name ||Bits “Default ||Description |
SIzE |[31:0 |lnone  |[DWORD Buffer size for giventeeam out buffer. |

VGT:VGT_STRMOUT_DRAW_OPAQUE_BUFFER_FILLED_SIZE - [R/W] - 32 hits - Access: 32-
GpuFOMMReg:0x28b2c

[DESCRIPTION: Draw opagque size. |
[Field Name |Bits |Default  |[Description |

SIZE 31:.0 none This will be loaded by the CP for a DrawQ@je call by
fetching a memory address containing last
bufferfilledsize associated with the previous stream (
buffer bound to the IA.

VGT:VGT_STRMOUT_DRAW_OPAQUE_OFFSET - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x28b28

[DESCRIPTION: Draw opagye 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 afata from which primitives
can be created.

VGT:VGT_STRMOUT _DRAW_OPAQUE_VERTEX_STRIDE - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x28b30

IDESCRIPTION: Draw opague vertex stride. |
|[Field Name |Bits |Default |[Description |
IVERTEX_STRIDE [31:0 |lnone ||vertex stride used for draw opague call |

IVGT:VGT_STRMOUT_EN - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28ab0 |
|DESCRIPTION: This register enables streaming out |

[Field Name |Bits |Default  |[Description
STREAMOUT 0 none If set, streaming output is enaldl
| [ [ [
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POSSIBLE VALUES:
00- STREAMOUT OFF
01- STREAMOUT ON

[VGT:VGT_STRMOUT_VTX_STRIDE_0 - [RIW] -

32 bits - Access: 32: GpuFOMMReg:0x28ad4 |

IDESCRIPTION: Stream out stride.

[Field Name |Bits |Default

| Description |

STRIDE 9:0 none

DWORD stride between vertices in given streamt

buffer. From stream output declarations details of dx
spec, the max stride 2048 bytes or 512 words defing
be the spacing between the beginning of each verte

[VGT:VGT_STRMOUT_VTX_STRIDE_1 - [R/W]

- 32 bits - Access: 32- GpuFOMMReg:0x28ae4 |

[DESCRIPTION: Stream out stride.

[Field Name |Bits | Default

| Description |

STRIDE 9:0 none

DWORD stride between vertices in given streant

buffer. From stream output declarations details of dx
spec, the max stte 2048 bytes or 512 words defined
be the spacing between the beginning of each verte

IVGT:VGT_STRMOUT_VTX_STRIDE_2 - [R/W]

- 32 bits - Access: 32 GpuFOMMReg:0x28af4

[IDESCRIPTION: Stream out stride.

|Field Name |Bits | Default

| Description

STRIDE 9:0 none

DWORD stride between vertices in given streant

buffer. From stream output declarations details of dx
spec, the max stride 2048 bytes or 512 words define
be the spacing between the beginning of each verte

[VGT:VGT_STRMOUT_VTX_STRI DE_3 - [R/W]

- 32 bits - Access: 32- GpuFOMMReg:0x28b04

[IDESCRIPTION: Stream out stride.

[Field Name |Bits | Default

| Description

STRIDE 9:0 none

DWORD stride between vertices in given streant

buffer. From stream output declarations details dfdx
spec, the max stride 2048 bytes or 512 words defing
be the spacing between the beginning of each verte

|VGT:VGT_VERTEX_REUSE_BLOCK_CNTL - [RIW] - 32 bits - Access: 32- GquOMMReg:0x28CS8|

DESCRIPTION: This register controls the behaviof the Vertex Reuse block at the backend of the VGT. Th
register is relevant only if the VGT_OUTPUT_PATH_CNTL register (or the prim type in Major Mode 0) spe

© 2009 Advanced Micro Devices, Inc.
Proprietary

30




AMDH Revision 1.0 January 26, 200¢

|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 ((hnum_enabled_pip
4)-2)

|VGT:VGT_VTX_CNT_EN - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28ab8 |
IDESCRIPTION: Auto-index generatiofis 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 - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x88b0

DESCRIPTION: This register defines the number of primitives that are allowed to pass during the assemb
single vertex vector. After this number of primitives have passed, the vertex vector is submitted to the shag
processing even if it isot full.

[Field Name |Bits |Default  |[Description |

PRIM_COUNT 9:0 Ox7F This is the count of primitives allowed to pass during
assembly of a single vertex vector.
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2. Primitive Assembly Registers

|PA:PA_CL_CLIP_CNTL - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28810
|DESCRIPTION: Clipper Control Bits

|
|
|Field Name |Bits |Default ||Description |
[UCP_ENA 0 o |none  |[Enable UseClip Plane 0 |
[UCP_ENA_1 11 |none  |[Enable UseClip Plane 1 |
[UCP_ENA_2 12 |lnone  |[Enable UseClip Plane 2 |
[UCP_ENA 3 13 |none  |[Enable UseClip Plane 3 |
[UCP_ENA 4 |4 |lnone  ||[Enable UseClip Plane 4 |
[UCP_ENA_5 5 |lnone  ||[Enable UseClip Plane 5 |
[PS_UCP_Y_SCALE_NEG 113 |lnone || |
PS _UCP_MODE 15:14 |none 0 = Cull using distance from center of point
1 = Cull using radiu$hased distance from center of
point

2 = Cullusing radiusbased 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
TCL

UCP_CULL_ONLY_ENA |17 lnone ||Cull Primitives against UCR®ut don't clip |

BOUNDARY_EDGE_FLAG_ENA ||18 none Currently unused: Pending Delete. Left as placeho
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)
L-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 O

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

Shader. If clear, ALL vertices for current mitive
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).

[IDX_LINEAR_ATTR_CLIP_ENA |24 |lnone || |
IVTE_VPORT_PROVOKE_DISABLI[25 |lnone || |
[ZCLIP_NEAR_DISABLE 26 [none || |
|ZCLIP_FAR_DISABLE |27 |lnone || |

[PA:PA_CL_CNTL_STATUS - [R] - 32 bits - Access: 32: GpuFOMMReg:0x8a10 |
[DESCRIPTION: Status Bits |
|Field Name |Bits |Default  |[Description |
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HCL_BUSY ||31 “none ||Busy Status Bit H

|PA:PA_CL_ENHANCE - [R/W] - 32 bits - Access:32 - GpuFOMMReg:0x8al4 |
IDESCRIPTION: Used for Late Additions of Control Bits |
[Field Name |Bits |Default |[Description |

|CLIP_VTX_REORDER_ENA |0 |none |Enables vertexrderindependent clipping

NUM_CLIP_SEQ 2:1 none Number of Clip Sequences Active (+1). Shobklset 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
(which should only be if 3 does not work)

IVE_NAN_PROC_DISABLE |4 |none || |

[PA:PA_CL_GB_HORZ_CLIP_ADJ - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28¢c14 |
[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 ng
guard band.

|PA:PA_CL_GB_HORZ_DISC_ADJ - [R/W] - 32 bits - Access: 32:- GpuFOMMReg: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 ng
guard band.

[PA:PA_CL_GB_VERT_CLIP_ADJ - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x28c0c |
IDESCRIPTION: 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 ng
guard band.

IPA:PA_CL_GB_VERT_DISC_ADJ - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x28¢10 |
|DESCRIPTION: Vertical Guard Band Discard Adjust Register |

|[Field Name |Bits |Default |[Description |
DATA_REGISTER 31:0 none 32-bit floating point value. Shoulbe set to 1.0 for no
guard band.

HPA:PA_CL_NANINF_CNTL . [RIW] - 32 bits - Access: 32 GpuFOMMReg:0x28820 H
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|Field Name ||Bits “Default ||Description |
IVTE_XY_INF_DISCARD o lnone || |
IVTE_Z_INF_DISCARD I [none | |
IVTE_W_INF_DISCARD 2 lnone || |
IVTE_OXNANINF_IS_0 3 |lnone || |
IVTE_XY_NAN_RETAIN |4 |[none || |
IVTE_Z_NAN_RETAIN 15 lnone || |
IVTE_W_NAN_RETAIN |6 [none | |
IVTE_W_RECIP_NAN_IS 0 |7 lnone || |
IVS_XY_NAN_TO_INF |8 |lnone || |
IVS_XY_INF_RETAIN o lnone || |
IVS_Z_NAN_TO_INF [10 lnone || |
IVS_Z_INF_RETAIN 11 |lnone | |
IVS_W_NAN_TO_INF |12 lnone || |
IVS_W_INF_RETAIN [13 |lnone || |
IVS_CLIP_DIST_INF_DISCARI|14 lnone || |
IVTE_NO_OUTPUT_NEG_0 |20 lnone || |

[PA:PA_CL_POINT_CULL_RAD - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28elc
|DESCRIPTION: Point Sprite Culling Radius Expansion SQRT(XRadExp”"2 + YRadExp”"2)
[Field Name |Bits |Default  |[Description

IDATA_REGISTER 3.0 Jnone ||

|PA:PA_CL_POINT_SIZE - [RIW] - 32 bits - Access: 32 GpuFOMMReg:0x28e18 |
IDESCRIPTION: Point Sprite Constant Size |

|Field Name |Bits |Default  |[Description
IDATA_REGISTER |[31:0 |lnone ||

[PA:PA_CL_POINT_X_RAD - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28e10 |
[DESCRIPTION: Point Sprite X Radius Expansion |

[Field Name |Bits |Default  |[Description
IDATA_REGISTER [31:0  |none ||

[PA:PA_CL_POINT_Y_RAD - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x28e14 |
[DESCRIPTION: Point Sprite Y Radius Expansion |
|Field Name ||Bits ||Defau|t ||Description |
[IDATA_REGISTER [32:0  Jnone || |
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|PA:PA_CL_UCP_[O—5]_W - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28e2c0x0x28e7c |
|DESCRIPTION: User Clip Plane Data |
Field Nare |Bits |Default |[Description |
IDATA_REGISTER 3.0 |none || |

|PA:PA_CL_UCP_[O—5]_X - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28e200x28e70 |
[DESCRIPTION: User Clip Plane Data |

|Field Name |Bits |Default  ||Description
IDATA_REGISTER |[31:0 lnone ||

[PA:PA_CL_UCP_[0-5 Y - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28e240x28e74 |
[DESCRIPTION: User Clip Plane Data |

[Field Name |Bits |Default  |[Description
IDATA_REGISTER 3.0 |none ||

|PA:PA_CL_UCP_[O—5]_Z - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x282280x28e78 |
[DESCRIPTION: User Clip Plane Data |
[Field Name |Bits |Default |[Description |
IDATA_REGISTER 3.0 |none || |

|PA:PA_CL_VPORT_XOFFSET_[0-15] - [R/IW] - 32 bits - Access: 32- GquOMMReg:0x284400x285a8|
[DESCRIPTION: Viewport Transform X Offsetl-15 For WGF Viewportld |
|Field Name |Bits |Default  |[Description |
\VPORT_XOFFSET [31:0  |jnone  ||Viewport Offset for X coordinates. An IEEE float. |

[PA:PA_CL_VPORT_XSCALE_[0-15] - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x2843¢0x285a4 |
IDESCRIPTION: Viewpat Transform X Scale Facterl-15 For WGF Viewportld |
[Field Name |Bits |Default  |[Description |
|VPORT_XSCALE ||31:0 ||none ||Viewport Scale Factor for X coordinates. An IEEE fld

|PA:PA_CL_VPORT_YOFFSET_[O—lS] - [RIW] - 32 bits - Access: 32- GquOMMReg:0x284480x285bO|
IDESCRIPTION: Viewport Transform Y Offsetl-15 For WGF Viewportld |
|Field Name ||Bits ||Defau|t ||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- GpuFOMMReg:0x284440x285ac |
|DESCRIPTION: Viewport Transform Y Scale Factofi-15 For WGF Viewportld |
[Field Name |Bits |Default |[Description |
|VPORT_YSCALE ||31:0 “none ||Viewport Scale Factor for Y coordinates. An IEEE fld

|PA:PA_CL_VPORT_ZOFFSET_[0-15] - [R/IW] - 32 bits - Access: 32- GquOMMReg:0x284500x285b8|
[DESCRIPTION: Viewport Transform Z Offsetl-15 For WGF Viewportld |
|Field Name |Bits |Default  ||Description |
\VPORT_ZOFFSET |[31:0 |lnone  |IViewport Offset for Z coordinates. An IEEE float. |

[PA:PA_CL_VPORT_ZSCALE_[0-15] - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x2844¢0x285b4 |
[DESCRIPTION: Viewport Transform Z Scale Facted-15 For WGF Viewportld |
[Field Name |Bits |Default  |[Description |
\VPORT_ZSCALE [31:0  |jnone  ||Viewport Scale Factdior Z coordinates. An IEEE floal

|PA:PA_CL_VS_OUT_CNTL - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x2881c |
[DESCRIPTION: Vertex Shader Output Control |
[Field Name |Bits ||Default ||Description |

CLIP_DIST_ENA_O 0 none |[Enable ClipDistance# to be useat fiserdefined
clipping. Requires VS_OUT_CCDIST#_ENA to be
set.

CLIP_DIST _ENA 1 1 none Enable ClipDistance# to be used for udefined
clipping. Requires VS_OUT_CCDIST#_ENA to be
set.

CLIP_DIST_ENA 2 2 none Enable ClipDistance# to be used for udefined

clipping. Requires VS_OUT_CCDIST#_ENA to be
set.

CLIP_DIST_ENA_3 3 none |[Enable ClipDistance# to be used for udefined
clipping. Requires VS_OUT_CCDIST#_ENA to be
set.

CLIP_DIST_ENA 4 4 none Enable ClipDistance# to be used for udefined

clipping. Requires VS_OUT_CCDIST#_ENA to be
set.

CLIP_DIST_ENA_5 5 none |[Enable ClipDistance# to be used for udefined
clipping. Requires VS_OUT_CCDIST#_ENAto be
set.

CLIP_DIST_ENA 6 6 none Enable ClipDistance# to be used for udefined
clipping. Requires $_OUT_CCDIST#_ENA to be
set.

CLIP_DIST_ENA 7 7 lnone  |[Enable ClipDistance# to be used for udefined
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clipping. Requires VS_OUT_CCDIST#_ENA to be
set.

CULL_DIST ENA O 8 none |[Enable CullDistance# to be used for udefined clip
discard. Requires VS_OUT_@IST# ENA to be se
If all verts of a primitive are outside (culldist<0), the
primitive is discarded, else just let through (i.e. NO
clipped).

CULL_DIST_ENA 1 9 none Enable CullDistance# to be used for udefined clip
discard. Requires VS_OUT_CCDISTENA to be set
If all verts of a primitive are outside (culldist<0), the
primitive is discarded, else just let through (i.e. NO
clipped).

CULL_DIST_ENA_2 10 none |(|[Enable CullDistance# to be used for udefined clip
discard. Requires VS_OUT_CCDIST#_EN®#be set
If all verts of a primitive are outside (culldist<0), the
primitive is discarded, else just let through (i.e. NO
clipped).

CULL_DIST_ENA 3 11 none Enable CullDistance# to be used for udefined clip
discard. Requires VS_OUT_CCDIST#_ENAUe set
If all verts of a primitive are outside (culldist<0), the
primitive is discarded, else just let through (i.e. NO
clipped).

CULL_DIST_ENA 4 12 none Enable CullDistance# to be used for udefined clip
discard. Requires VS_OUT_CCDIST#_ENA to le¢.
If all verts of a primitive are outside (culldist<0), thg
primitive is discarded, else just let through (i.e. NO
clipped).

CULL_DIST_ENA 5 13 none |[Enable CullDistance# to be used for udefined clip
discard. Requires VS_OUT_CCDIST#_ENA to be
If all verts of a primitive are outside (culldist<0), thg
primitive is discarded, else just let through (i.e. NO
clipped).

CULL_DIST_ENA_6 14 none |[Enable CullDistance# to be used for udefined clip
discard. Requires VS_OUT_CCDIST#_ENA to be
If all verts of a primitive are outside (culldist<0), the
primitive is discarded, else just let through (i.e. NO
clipped).

CULL_DIST_ENA 7 15 none Enable CullDistance# to be used for udefined clip

discard. Requires VS_OUT_CCDIST#_ENA to be
If all verts of a primitive are outside (culldist<0), the
primitive is discarded, else just let through (i.e. NO

clipped).

USE_VTX POINT_SIZE 16 none Use the PointSize output from the VS (in the x cha
of VS_OUT_MISC_VEC).

USE_VTX EDGE_FLAG 17 none ||Use theEdgeFlag output from the VS (in the y char
of VS_OUT_MISC_VEC).

USE_VTX RENDER_TARGET_IND}|18 none Use the RenderTargetArraylndx output from the V

(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 ViewportArraylndx output from the VS (in
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 chanr
of VS_OUT_MISC_VEC). Mutually exclusive from
RTarrayinck

VS_OUT_MISC_VEC_ENA 21 none

Output the VS output misc vector from the VS (SX
the PA (primitive assembler). Should be set if any
the fields are to be used

VS_OUT_CCDISTO_VEC_ENA 22 none

Output the VS output ccdistO vector from the VS (§
to thePA (primitive assembler). Should be set if an
the fields are to be used

VS_OUT_CCDIST1_VEC_ENA 23 none

Output the VS output ccdistl vector from the VS (§
to the PA (primitive assembler). Should be set if ar
the fields are to be used

[PA:PA_CL_VTE_CNTL - [R/W] - 32bits - Access: 32- GpuFOMMReg:0x28818

|DESCRIPTION: Viewport Transform Engine Control

[Field Name |Bits |Default  |[Description
[VPORT_X_SCALE_ENA [0 lnone  ||Viewport Transform Scale Enable for X component |
IVPORT_X_OFFSET_ENA |1 |lnone  ||Viewport Transform Offset Enable for X component |
[VPORT_Y_SCALE_ENA 2 lnone  ||Viewport Transform Scale Enable for Y component |
IVPORT_Y_OFFSET_ENA  ||3 |lnone  ||Viewport Transform Offset Enable for Y component |
IVPORT_Z_SCALE_ENA |4 |lnone  |IViewport Transform Scale Enablier Z component |
IVPORT_Z_OFFSET_ENA |5 lnone  ||Viewport Transform Offset Enable for Z component |
VTX_XY_FMT 8 none Indicates that the incoming X, Y have already been
multiplied by 1/WO0.
If OFF, the Setup Engine will multiply the X, Y
coordinates by 1/WO0.,
VTX_Z FMT 9 none Indicates that the incoming Z has already been multi
by 1/WO0.
If OFF, the Setup Engine will multiply the Z coordina
by 1/WO0.
VTX_WO0_FMT 10 none Indicates that the incoming WO is not 1/WO.
If ON, the Setup Engine will perform the rempal to
get 1/WO0.
[PERFCOUNTER_REF 11 lnone ||Indicates perf counters should increment for this con

[PA:PA_SC_AA_CONFIG - [R/W] - 32 hits - Access: 32- GpuFOMMReg: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
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Depth. 0 = 1sample, 1 = Zample, 2 = sample, 3 =8

sample.
AA MASK CENTROID_DTMN|4 none Specifies whetheto apply the MSAA Mask before or
after the centroid determination. O = before; 1 = afte
MAX_SAMPLE_DIST 16:13 none Specifies the maximum distance (in subpixels) betwg

the pixel center and the outermost subpixel sample.
value is used to optimizeparse walk and quad identity
Should be set to 0 when not aatiasing. Max value for
R600 should be 8(16ths).

[PA:PA_SC_AA_MASK - [R/W] - 32 bits - Access: 32: GpuFOMMReg: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 §
bit masks. The 4 masks are applied to each 2x2 scre
aligned pixels as follows: ULC 7:0, URC 15:8, LLC

23:16, LRC 31:24, LSB is Sample0, MSB is Sample]

|PA:PA_SC_AA_SAM PLE_LOCS_2S - [R/W] - 32 bits - Access: 32:- GpuFOMMReg:0x8b40
|DESCRIPTION: Multi-Sample Programmable Sample Locations f@&anple Used by SC & CB's

|

|
[Field Name |Bits |Default |[Description |
1S0_X 13:0 |lnone  |l4b signed offset from pixel center. Rangél6 to 7/16. |
s0_Y [7:4 lnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
IS1_X l11:8 |lnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
IS1_Y [15:12  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |

|PA:PA_SC_AA_SAM PLE_LOCS 4S - [R/W] - 32 hits - Access: 32- GpuFOMMReg:0x8b44
|DESCRIPTION: Multi-Sample Programmable Sample Locations f@ainple Used by SC & CB’s

|

|
[Field Name |Bits |Default  |[Description |
S0_X [3:0 lnone  |[4b signed offset from pixel center. Rangél6 t07/16. |
Iso_Y |7:4 |lnone  |l4b signed offset from pixel center. Rangél6 to 7/16. |
[S1_X [11:8  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
Is1_Y [15:12  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
|SZ_X ||19:16 ||n0ne ||4b signed offet from pixel center. Rang8/16 to 7/16. |
s2_Y [23:20  |jnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
IS3_X [27:24  |Inone |[4b signed offset from pixel center. Rangél6 to 7/16. |
|SS_Y ||31:28 ||n0ne ||4b signed offset from pixel center. Rangél6to 7/16. |

[PA:PA_SC_AA_SAMPLE_LOCS_8S_WDO - [R/W] - 32 bits - Access: 32- GpUFOMMReg:0x8b48 |
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|DESCRIPTION: Multi-Sample Programmable Sample Locations f@a8nple First Word Used by SC & CB’s |

|Field Name |Bits |Default |[Description |
S0_X [3:0 |none  ]|4b signed offset from pixel center. RangéL6 to 7/16. |
S0_Y |[7:4 |Inone ||4b signed offset from pixel center. Rangél6 to 7/16. |
S1_X [11:8  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
|Sl_Y ||15:12 “none ||4b signed offset from pixel centeraRge-8/16 to 7/16. |
IS2_X |[19:16  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
Is2_Y [23:20  |jnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
|S3_X ||27:24 ||n0ne ||4b signed offset from pixel center. Rangél6 to 7/16. |
S3_Y [31:28  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |

[PA:PA_SC_AA_SAMPLE_LOCS_8S_WD1 - [R/W] - 32 hits - Access: 32- GpuFOMMReg:0x8b4c |

|DESCRIPTION: Multi-Sample Programmable Sample Locations f@=8nple Second WordJsed by SC & CB‘|

[Field Name |Bits |Default |[Description |
S4_X [3:0 lnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
Is4_Y |7:4 lnone  |lab signed offset from pixel center. Rangél6 to 7/16. |
S5_X [11:8 lnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
% [15:12  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
S6_X [19:16  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |
Is6_Y 23:20  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
s7_X [27:24  |none  ||4b signed offset fim pixel center. Rang/16 to 7/16. |
Is7_Y [31:28  |lnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |

PA:PA_SC_AA SAMPLE_LOCS_8S WD1_MCTX - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x28c20

DESCRIPTION: Multi-Sample Programmable Samplecations for 8Sample Second WordUsed by SC, SPI &

CB's

|Field Name |Bits |Default  |[Description |
IS4_X |3:0 lnone  |lab signed offset from pixel center. Rangél6 to 7/16. |
s4_Y |[7:4 lnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
S5_X l11:8 |Inore ||4b signed offset from pixel center. Rangél6 to 7/16. |
|85_Y ||15:12 ||n0ne ||4b signed offset from pixel center. Rangél6 to 7/16. |
Is6_X [19:16  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
|SG_Y ||23:20 ||n0ne ||4b signed offset from pixel ceart Range8/16 to 7/16. |
S7_X [27:24  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |
Is7_Y [31:28  |Inone |[4b signed offset from pixel center. Rangél6 to 7/16. |

HPA:PA_SC_AA_SAMPLE_LOCS_MCTX . [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28clc H
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DESCRIPTION: Multi-Sample Programmable Sample Locations f&anple, 45ample, 8Sample First Word
Used by SC, SPI1 & CB’s

[Field Name |[Bits |Default  ||Description |
S0_X [3:0 |none  ]|4b signed offset from pixel center. RangéL6 to 7/16. |
S0_Y |[7:4 Inone ||4b signed offset from pixel center. Rangél6 to 7/16. |
IS1_X [11:8  |jnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
|Sl_Y ||15:12 “none ||4b signed offset from pixel center. Rangél6 to 7/16. |
IS2_X |[19:16  |lnone  |/4b signed offset from pixel cezit Range8/16 to 7/16. |
|82_Y ||23:20 “none ||4b signed offset from pixel center. Rangél6 to 7/16. |
S3_X 27:24  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
S3_Y [31:28  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |

|PA:PA_SC_CLIPRECT_[O-S]_BR - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x282140x2822¢c |
|DESCRIPTION: Clip Rectangle BottorRight Specification |

|Field Name |Bits |Default |[Description |

BR_X 13:0 none Right x value of clip rectangle. 14 bits unsigned. Vali
range 08192. Exclusive for BOTTOM_RIGHT

BR_Y 29:16 none Bottom y value of clip rectangle. 14 bits unsigned. V
range 88192. Exclusive for BOTTOM_RIGHT

[PA:PA_SC_CLIPRECT_[0-3]_TL - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x282100x28228 |
[DESCRIPTION: Clip Rectangle Tojt.eft Specification |

[Field Name |Bits |Default |[Description |

TL_X 13:0 none Left x value of clip rectangle. 14 bits unsigned. Valid
range 08191. Inclusive for UPPER_LEFT

TLY 29:16 none Top y value of clip rectangle. 14 bitssigned. Valid
range 88191. Inclusive for UPPER_LEFT

[PA:PA_SC_CLIPRECT RULE - [RAW] - 32 bits - Access: 32 GpuFOMMReg:0x2820c |
IDESCRIPTION: OpenGL Clip boolean function |
[Field Name |Bits |Default |[Description |

CLIP_RULE 15:0 none OpenGL Clip boaan function. The “inside’ flags for
each of the four clip rectangles form ## binary
number. The corresponding bit in this-&ié number
specifies whether the pixel is visible.

[PA:PA_SC_CNTL_STATUS - [R] - 32 bits - Access: 32- GpuFOMMReg:0x8be0 |
[DESCRIPTION: Status Bits |
[Field Name |Bits |Default  |[Description |
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MPASS_OVERFLOW 30 none If set, the Multipass Pixel Shader SGI32PV counter
overflowed. This bit is reset when register is read

|PA:PA_SC_ENHANCE - [R/IW] - 32 bits - Access: 2 - GpuFOMMReg:0x8bf0 |
IDESCRIPTION: Used for Late Additions of Control Bits |
|Field Name ||Bits ||Defau|t ||Description |

FORCE_EOV_MAX CLK CNT|11:0 none Cycle count used to determine when to force out a pi
vector prematurely

FORCE_EOV_MAX TILE_CNT1|23:12 none Tile count used to determine when to force out a pixe
vector prematurely

[PA:PA_SC_GENERIC_SCISSOR_BR - [R/W] - 32 bits - Access: 32- GpuFOMMReg: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 unsigng
Valid range 68192. Exclusive for BOTTOM_RIGHT.

BR_Y 29:16 none Lower edge of scissor rectangle. 1#shinsigned. Valid
range 08192. Exclusive for BOTTOM_RIGHT.

|PA:PA_SC_GENERIC_SCISSOR_TL- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28240 |

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

WINDOW_OFFSET_ENAH) offset by WINDOW_OFFSET.

|Field Name |Bits |Default  |[Description |

TL X 13:0 none Left hand edge of scissor rectangle-ti# unsigned.
Valid range 68191. Inclusive for UPPER_LEFT.

TL_Y 29:16 none Upper edge of scissor rectangle-Hits unsigned. Valid
range 08191. 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- GpuFOMMReg:0x28c00 |
|DESCRIPTION: Line DrawingControl |
[Field Name |Bits |Default  |[Description |

BRES_CNTL 7:0 none This field indicates what the hardware should do on
minor axis of the line, when the line is exactly half weé
between two pixels (bresenham error = 0). This field
LUT (BRES_CNTL[7:0]w/ 1-bit per entry, where if the
bit BRES_CNTL[index] = "1" then that means to step
minor axis. The it index is calculated from the
attributes of the line ((abs(Xenstart) >= 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 se
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. Th
bit mog likely should be set whenever MSAA _ENAB
is set or Line Antialiasing is being done in pixel shad
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 - [RIW] - 32 bits - Access32 - GpuFOMMReg:0x28a0c |
IDESCRIPTION: Line Stipple Control |
[Field Name |Bits |Default |[Description |

|

ILINE_PATTERN 150  |none  |[16-bit pattern

REPEAT_COUNT 23:16 none Pattern bit repeat count (minus 1). Field has a valid 1
of 0-255 which maps to OGL apalues of 1256.

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 grrent pattern count/pointer at each primiti
(line list).

2 = Reset current pattern count/pointer at each pack
(line strip).

|PA:PA_SC_LINE_STIPPLE_STATE - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x8b10 |
IDESCRIPTION: Current values for LinStipple |

|Field Name |Bits |Default  |[Description |

CURRENT_PTR 3.0 none Indicates current state of pattern pointer (can be set
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: GpuFOMMReg:0x28a4c |
IDESCRIPTION: SC Mode Control Register for Various Enables |

Field Name SB't f)efaul Description
MSAA_ENABLE 0 |[none |[Enable MultiSample AA. If set, the

MSAA_NUM_SAMPLES+1 used for MSAA will hee
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 pix
cetner.

2 SAMPLE Sample 04, 4

Sampeé 1: 4,-4
4 SAMPLE Sample 02, -2
Sample 1: 2, 2
Sample 2:6, 6
Sample 3: 656
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 |lnone |[|[Enables 4 dprects (same as setting CLIPRECT_RULE
L OXxffff)
LINE_STIPPLE_ENABLE 2 |[none |[Enable line stipple processing
MULTI_CHIP_PRIM_DISCARD_ENAB 3 |lnone |[Enables primitives to be discarded based on
LE PA_SC_MULTI_CHIP_CNTL. Should be disabled for
L stippled lines eve when in MultiChip mode
WALK_ORDER_ENABLE 4 |Inone |[Enables fixed pattern for quad walk order. Must be
| disabled for overlapping blit rendering.
HALVE_DETAIL_SAMPLE_PERF 5 |jnone ||Enables the ability to halve the performance of the det
L samplers in all MSAAmodes.
WALK_SIZE 6 |lnone |[Defines the size of the SC walk stamp. 0 : walk by
| supertiles (32 bits); 1 : walk by tiles (8 bits).
WALK_ALIGNMENT 7 |lnone |Defines the alignment value of the SC walker. O : align
L supertiles (32 bits); 1 : align by tiles (89)it
WALK_ALIGN8_PRIM_FITS_ST 8 |[none |[when alignment value is set to supertiles (32 bits), eng

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

TILE_COVER_NO_SCISSOR

[none

IDisables the use of scissors when determiningtered]

KILL_PIX_POST _HI_Z

none

If set, all pixels are killed in the SC after the-Hlest.
Typically set for VizQuery geometry

10 ]
KILL_PIX_POST_DETAIL_MASK ? none ||If set, all pixels are killed in the SC after the detail mas
L Can be used for perfoance info
MULTI_CHIP_SUPERTILE_ENABLE 12 |[none |[Enables MultiChip supertile mode with the configuratig
| defined in PA_SC_MULTI_CHIP_CNTL.
TILE_COVER_DISABLE 13 |[none |[Disables tile covered (ML optimization) that is sent to tH
L DBs.
FORCE_EOV_CNTDWN_ENABE 14 |[none |[Enables forcing out pixel vectors prematurely based o

cycle count programmed in
PA_SC_ENHANCE:FORCE_EOV_MAX_CLK_CNT[1
:0]
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FORCE_EOV_TILE_ENABLE 15 |jnone ||[Enables forcing out pixel vectors prematurely based o
tile count programmed in

PA SC_ENHANCE::FORCE_EOV_MAX_TILE_CNT[]
1:0]

none |[Enables forcing out pixel vectors prematurely based o
ReZ hang condition(ie. cache locked) detected in the [

none |[Enables pesample (i.e. uniqgue shadeomputel value pe
sample) pixel shader execution.

FORCE_EOV_REZ_ENABLE

PS_ITER_SAMPLE

16 |
17 ]

|PA:PA_SC_MPASS_PS_CNTL- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28a48 |
[IDESCRIPTION: Multi-Pass Pixel Shader Control Register |
[Field Name |Bits |Default  |[Description |

MPASS_PIX VEC_PER_PASY|19:0 none Specifies the number of pixel vectors to process for ¢
pass. Should be based on the amount of memory
available for pixel shader export to memory and size
each pixels output data. Note there are 64 pixels per
vector in R600. There will likely b82 pixels /pixel
vector and 16 in derivative parts

IMPASS_PS_ENA |31 |lnone  |lif set, enables multipass pixel shader operation. |

|PA:PA_SC_MULTI_CHIP_CNTL - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x8b20 |
|DESCRIPTION: Controls the Screen Divisionirfgr Multi-Chip Configurations |

[Field Name |[Bits |Default  |[Description |

LOG2_NUM_CHIPS 2:0 none Log2 of the number of chips in the mutthip
configuration.

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

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 lnone  |[X Location of the chip within the supie. |

[CHIP_TILE_Y_LOC [10:8 lnone ||Y Location of the chip within the supte. |

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- GpuFOMMReg:0x28034 |

DESCRIPTION: Screen Scissor rectangle specification. This scissor is NOT affected by WINDOW_OFFSE
Negative numbers clamped to 0, so reads will mismatch on negative values.

|Field Name ||Bits ||Defau|t ||Description |
[BR_X |[14:0 |lnone  |IRight hand edg 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. Vali
range-16K to 8192. Exclusive for BOTTOM_RIGHT.

[PA:PA_SC_SCREEN_SCISSOR_TL: [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x28030 |

DESCRIPTION: Screen Scissor rectangle specification. This scissor is NOT affected by WINDOW_OFFSt
Negative numbers clamped to 0, so reads will mismatch on negative values.

[Field Name |[Bits |Default  ||Descripton |

TL_X 14:0 none Left hand edge of scissor rectangle. 15 bits signed.
range-16K to 8191. Inclusive for UPPER_LEFT.

TL Y 30:16 none Upper edge of scissor rectangle. 15 bits signed. Vali
range-16K to 8191. Inclusive for UPPER_LEFT.

PA:PA_SC_VPORT_SCISSOR_[015] BR - [R/W] - 32 bits - Access: 32:- GpuFOMMReg:0x28254
0x282cc

DESCRIPTION: WGF ViewportID Scissor rectangle specificatiori(®). 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 unsigng
Valid range 68192. Exclusive for BOTTOM_RIGHT.

BR_Y 29:16 none Lower edge of scissor rectangle. 14 bits unsigned. V|
range 68192. Exclusive for BOTTOM_RIGHT.

PA:PA_SC_VPORT_SCISSOR_[015]_TL - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x28250
0x282c8

DESCRIPTION: WGF Viewportld Scissor rectangle specificatiofi®). Scissor is conditionally (See
WINDOW_OFFSET_ENABLE) offset by WINDOW_OFFSET.

Field Nane |Bits |Default |[Description |
TL_X 13:0 none Left hand edge of scissor rectangle-bits unsigned.
Valid range 68191. Inclusive for UPPER_LEFT.
TLY 29:16 none Upper edge of scissor rectangle:Hdits unsigned. Valid
range 88191. Inclusive for UPPER_LEFET
WINDOW_OFFSET_DISABLE |31 none If set, viewportld scissor is not offset by the
WINDOW_OFFSET register values.

[PA:PA_SC_VPORT_ZMAX_[0-15] - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x282d40x2834¢c |
[DESCRIPTION: Viewport Transform Z Max Clamp-15 For WGF Viewportld |
[Field Name |Bits |Default  |[Description |

VPORT_ZMAX 31:0 none Maximum Z Value from Viewport Transform. Z value|
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:- GpuFOMMReg:0x282d00x28348 |
|DESCRIPTION: Viewport Transform Z Min Clamp0-15 For WGF Viewportld |
[Field Name |Bits |Default |[Description |

VPORT_ZMIN 31:0 none Minimum Z Value from Viewport Transform. Z valueg
will be clamped by the DB to this value.

PA:PA_SC_WINDOW_OFFSET - [R/W] - 32 bits - Access: 32- GpuFOMMReg: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 offs
these values if the WINDOW_SCISSOR_TL.WINDOW_OFFSET_DISABLE is clear. If this value allows th¢
to extend beyond the Front Buffer (Surface) dimensions, it is expected that the SCREEN_SCISSOR is use
FB surface.

[Field Name |Bits |Default  |[Description |

WINDOW_X_OFFSET 14:0 none Offset in xdirection from screen to window coords.-1
bit 2°s comp signed value. Valid Range #6K.

WINDOW_Y_OFFSET 30:16 none Offset in ydirection from screen to window coords.-1
bit 2°s comp signed value. ValRlange + 16K.

[PA:PA_SC_WINDOW_SCISSOR_BR - [R/W] - 32 bits - Access: 32: GpuFOMMReg: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 unsigng
Valid range 68192. Exclusive for BOTTOM_RIGHT.

BR_Y 29:16 none Lower edge of scissor rectangle. 14 bits unsigned. V|
range 68192. Exclusive for BOTTOM_RIGHT.

[PA:PA_SC_WINDOW_SCISSOR_TL - [R/W] - 32 bits - Access: 32- GpuFOMMReg: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-bits unsigned.
Valid range 68191. Inclusive for UPPER_LEFT.

TL_Y 29:16 none Upper edge of scissor rectangle-Hits unsigned. Valid
range 08191. 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 GpuFOMMReg:0x8a50 |
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[DESCRIPTION: Status Bits |
|Field Name |Bits |Default |[Description |
[SU_BUSY [31 |lnone  ||Busy Status Bi |

|PA:PA_SU_LINE_CNTL - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x28a08

IDESCRIPTION: 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: GpuFOMMReg: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. fixgubint
(12.4), 12 bits integer, 4 bits fractional pixels

MAX_SIZE 31:16 none Maximum point & sprite radius size to allow. fixed pg
(12.4), 12 bits integer, 4 bits fractional pixels

|PA:PA_SU_POINT_SIZE - [R/W] - 32 bits - Access: 32: GpuFOMMReg: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 pointixed (12.4), 12
bits integer, 4 bits fractional pixels.

|PA:PA_SU_POLY_OFFSET_BACK_OFFSET- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28e0c |
IDESCRIPTION: BackFacing Polygon Offset Offset |
|Field Name |Bits |Default  |[Description |

OFFSET 31.0 none Specifies polygon offset offset for ba¢icing polygons
32b IEEE fixed format.

[PA:PA_SU_POLY_OFFSET_BACK_SCALE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28e08 |
[DESCRIPTION: BackFacing Polygon Offset Scale |
[Field Name |Bits |Default  |[Descripton |

SCALE 31:0 none Specifies polygon offset scale for bafeicing polygons;
32-bit IEEE float format.
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[PA:PA_SU_POLY_OFFSET_CLAMP - [R/W] - 32 bits - Access: 32- GpuFOMMReg: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 - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28df8 |
[DESCRIPTION: Polygon Offset Depth Buffer Format Control |
[Field Name |Bits ||Default || Description |

POLY_OFFSET_NEG_NUM_DB_BIT||7:0 none |Specifies the number of bits in the depth buffer for
Specified as a negative value typically. For fixed p
formats, shald be number of bits (i.e16,-24), for
float formats should be number of mantissa bits {i.
23). This is a signed 8b value, rand@8,127

POLY_OFFSET_DB_IS_FLOAT_FM18 none ||Specifies whether the depth buffer format is fixed
float. The NEG_NUM_DBBITS is used differently
(i.e. different POLY_OFFSET equation for fixed vg
float buffer formats.

[PA:PA_SU_POLY_OFFSET_FRONT_OFFSET - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28e04]
[DESCRIPTION: Front-Facing Polygon Offset Offset |
[Field Name |Bits |Default  |[Description |

OFFSET 31.0 none Specifies polygon offset offset for froefacing polygons|
32b IEEE fixed format.

|PA:PA_SU_POLY_OFFSET_FRONT_SCALE - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x28e00 |
IDESCRIPTION: Front-Facing PolygorOffset Scale |
|Field Name |Bits |Default  |[Description |

SCALE 31:.0 none Specifies polygon offset scale for frefaicing polygons;
32-bit IEEE float format.

|PA:PA_SU_SC_MODE_CNTL - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x28814 |
|DESCRIPTION: SU/SCControls for Facedness Culling, Polymode, Polygon Offset, and various Enables |
[Field Name |Bits |Default ||Description |
CULL_FRONT 0 none Enable for frontface culling.

POSSIBLE VALUES:
00 - Do not cull frontfacing triangles.
01 - Cull front-facing triangles.

CULL_BACK |1 |lnone  |[Enable for backace culling.
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POSSIBLE VALUES:
00 - Do not cull backfacing triangles.
01 - Cull backfacing triangles.

FACE 2 none X-Ored with cross product sign to determine positiy
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 3lyowith
specified poly type).
02 - Reserved

POLYMODE_FRONT_PTYPE 75 none Specifies how to render frofféicing polygons.

POSSIBLE VALUES:
00 - Draw points.
01- Draw lines.
02 - Draw triangles.
03- Reserved 37.

POLYMODE_BACK_PTYPE 10:8 none Specifies how to render ba¢icing polygons.

POSSIBLE VALUES:
00- Draw points.
01- Draw lines.
02 - Draw triangles.
03- Reserved 37.

POLY_OFFSET_FRONT_ENABLE|11 none Enables front facing pggon’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 neniangle primitives.

POSSIBLE VALUES:
00 - Disable front offset for parallelograms.
01- Enable front offset for parallelograms.

VTX_WINDOW_OFFSET_ENABLE|16 none Enables additionof PA_SC_WINDOW_OFFSET
values to vertex data.

© 2009 Advanced Micro Devices, Inc.
Proprietary 50



AMDH Revision 1.0 January 26, 200¢
PROVOKING_VTX_LAST 19 none Defines which vertex of a primitive is used for attrib
components when flat shading is enabled
POSSIBLE VALUES:
00- 0 = First Vix (D3D)
01-1 = Last Vix (OGL)
PERSP_CORR_DIS |20 |lnone | |Disables perspective correction for all attributes |
MULTI_PRIM_IB_ENA 21 none Enables multiple primitive sets to be placed in a sin

index buffer, separated by RESET _INDX indices

|PA:PA_SU_VTX_CNTL - [RIW] - 32 bits - Access:32 - GpuFOMMReg:0x28c08 |

IDESCRIPTION: Miscellaneous SU Control

[Field Name

|Bits

| Default

| Description |

PIX_CENTER

0

none

Specifies where the pixel center of the incoming vert]
is. The drawing engine itself has pixel centers @ 0.5
if this bit is “07,0.5 will be added to the X,Y coordinat
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 coordinate®in 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 ShaderRegisters

[SQ:SQ_CONFIG - [W] - 32 bits - Access: 32: GpuFOMMReg: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
When VC is disabled, all vertex fetches go through
TC rather than VC regdless of the instruction bit
which selects TC/VC.

EXPORT_SRC_C |11 loxo || |

DX9 CONSTS 2 0x0 DX9 constant file mode. (0 = dx10 constant cache
mode, 1 = dx9 constant file mode). This applies to ¢
shaders.

ALU_INST_PREFER_VECTOR |3 0x0 ALU clause instructiomssignment. When a group of

or less instructions, there may be ambiguity whethe
assign the last instruction to the vector pipe (accorg
to the instruction’s desthan), or to the scalar pipe
(trans). This bit controls that decision: 0 = send tke
instruction word to the scalar (trans) pipe if possible
= prefer to send it to the vector pipe. This bit is only|
used when the decision is ambiguous (not ambigug
a vectoronly or transonly opcode, or the last
instruction writes to the same dehan as another
instruction in the group. The shad=mpiler must be
aware of this bit setting and compile accordingly.
Default is: O (prefescalar).

DX10_CLAMP 4 0x0 R600: DX10 clamp mode. (1 = dx10 mode, 0 = dx9
mode). This applies to all shader$i§ affects how the
SP output clamp treats NaN. NOT USED IN R6XX
DERIVATIVES (see sq_pgm_resources_*)

IALU_PREFER_ONE_WATERFAL|5 loxo | |
IALU_MAX_ONE_WATERFALL |6 loxo | |
[CLAUSE_SEQ_PRIO lo:8  Joxo | |
[PS_PRIO [25:24 Jloxo || |
IVS_PRIO [27:26  Jloxo || |
|GS_PRIO [29:28 Jloxo || |
[ES_PRIO [31:30 Joxo || |

|SQ:SQ_ESGS_RING_BASE- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8c40 |
|DESCRIPTION: (1-state) Memory base address of the>ESS ring buffer (25ébyte aligned) |
|[Field Name |Bits |Default |[Description |
IMEM_BASE |[31:0 lox0 ||Format is [3:8] |

HSQ:SQ_ESGS_RING_ITEMSIZE - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x288a8 H
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DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the&S ring buffer (in DWORDS).
Itemsize is the true count, not coudnénd represents [B2767] dwords.

[Field Name |[Bits |Default  ||Description |
ITEMSIZE 140 Jjox0 |[Format is [16:2] |

|SQ:SQ_ESGS_RING_SIZE- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8c44 |

DESCRIPTION: (1-state) Memory region size address of the>ESS ring buffer (in uni of 256bytes). True sizé
not size-1. Setting to zero disables.

[Field Name |Bits |Default |[Description |
IMEM_SIZE 3.0 Jjox0 ||[Format is [39:8] |

[SQ:SQ_ESTMP_RING_BASE - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x8c50 |
[DESCRIPTION: (1-state) Memory &se address of the ES Temp buffer (g aligned) |

[Field Name |Bits |Default  |[Description
IMEM_BASE [31:0  Jjoxo |[Format is [39:8]

|SQ:SQ_ESTMP_RING_ITEMSIZE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x288b0 |
|DESCRIPTION: (8-state) Space allocated f single pixel/vertex in the ES Temp buffer (in DWORDS). |
[Field Name |Bits |Default |[Description |
ITEMSIZE [14:0  Jox0 |Format is [16:2] |

|SQ:SQ_ESTMP_RING_SIZE- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8c54 |

DESCRIPTION: (1-state) Memory region & address of the ES Temp buffer (in units oft386s). True size, n(
size-1. Setting to zero disables.

|Field Name |Bits |Default  |[Description |
IMEM_SIZE |[31:0 lox0 ||[Format is [39:8] |

[SQ:SQ_FBUF_RING_BASE - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8c70 |
|DESCRIPTION: (1-state) Memory base address of the FBUFFER (PS only}l§g&6aligned) |
[Field Name |Bits |Default  |[Description |
IMEM_BASE [31:0  Jjoxo |[Format is [39:8] |

|SQ:SQ_FBUF_RING_ITEMSIZE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x288c0 |
|DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the FBUFFER |
|Field Name ||Bits ||Defau|t ||Description |
ITEMSIZE |14:0  Jox0 |Format is [16:2] |
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[SQ:SQ_FBUF_RING_SIZE - [R/W] - 32 hits - Access: 32: GpuFOMMReg:0x8c74 |

DESCRIPTION: (1-state) Memory region size address of the FBUFFER. True size, neflsietting to zero
disables.

[Field Name |Bits |Default |[Description |
IMEM_SIZE 3.0 Jjox0 ||[Format is [39:8] |

|SQ:SQ_GPR_RESOURCE_MGMT_l- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8c04 |

DESCRIPTION: (1-state) Defines how GPR space is divided among the 4 thread types. All ES, VS, and G
(and PS work foR600 must be flushed before writing this register. PS work must also be flushed prior to ch
NUM_PS_GPRS or NUM_CLAUSE_TEMBPRS.

[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 d GPRs reserved for clause temporarie3]0
This is the number of GPRs available to a single thre

so the hardware will reserve twice this many physica
registers (for even & odd clauses).

|SQ:SQ_GPR_RESOURCE_MGMT_2- [R/W] - 32 bits - Access: 2 - GpuFOMMReg:0x8c08 |

DESCRIPTION: (1-state) Defines how GPR space is divided among the 4 thread types. All ES, VS, and G
(and PS work foR60Q 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 - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x8c58 |
IDESCRIPTION: (1-state) Memory base address of the GS Temp bufferlfgfsaligned) |

|Field Name |Bits |Default  |[Description
IMEM_BASE [31:0 lox0 ||[Format is [39:8]

|SQ:SQ_GSTMP_RING_ITEMSIZE - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x288b4 |
|DESCRIPTION: (8-state) Spee allocated to a single pixel/vertex in the GS Temp buffer (in DWORDS). |

[Field Name |Bits |Default  |[Description
ITEMSIZE [14:0  Jjox0 |[Format is [16:2]
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|SQ:SQ_GSTMP_RING_SIZE - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x8c5c |

DESCRIPTION: (1-state) Menory region size address of the GS Temp buffer (in units ebhy®8). True size, n
size-1. Setting to zero disables.

[Field Name |Bits |Default |[Description |
IMEM_SIZE 3.0 Jjox0 ||[Format is [39:8] |

|SQ:SQ_GSVS_RING_BASE- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8c48
|DESCRIPTION: (1-state) Memory base address of the £ ring buffer (256oyte aligned)
|Field Name ||Bits “Default ||Description

IMEM_BASE [31:0 lox0 ||[Format is [39:8]

[SQ:SQ_GSVS_RING_ITEMSIZE - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x288ac |

DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the>BS ring buffer (in DWORDSs). 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  Jox0 |Format is [16:2] |

|SQ:SQ_GSVS_RING_SIZE- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8c4c |

DESCRIPTION: (1-state) Memory region size address of theXES ring buffer (in units of 256ytes). True size
not size-1. Setting taero disables.

|Field Name |Bits |Default  |[Description |
IMEM_SIZE |[31:0 lox0 ||[Format is [39:8] |

[SQ:SQ_GS_VERT_ITEMSIZE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x288c8 |

DESCRIPTION: (8-state) Space allocated to a single GS output vertex in GS Tefifiep. Binis defines the size ¢
a single vertex output by the GS. Multiple vertices can be output so long as the total output size does not €
SQ_GSVS_RING_ITEMSIZE.

[Field Name |Bits |Default  |[Description |
ITEMSIZE [14:0  Jox0 |Format is [16:2] |

[SQ:SQ_PSTMP RING_BASE - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x8c68 |
|DESCRIPTION: (1-state) Memory base address of the PS Temp bufferti®6aligned) |
|Field Name ||Bits ||Defau|t ||Description |
IMEM_BASE 3.0 Jox0 |Format is [39:8] |

ISQ:SQ_PSTMP_RING_ITEMSIZE - [R/W] - 32 hits - Access: 32- GpuFOMMReg: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- GpuFOMMReg:0x8c6¢ |

DESCRIPTION: (1-state) Memory region size address of the PS Temp buffer (in units-bf/&s. True size, n¢
size-1. Setting to zero disables.

|Field Name |Bits |Default |[Description |
IMEM_SIZE [31:0  Jjox0 ||[Format is [39:8] |

|SQ:SQ_REDUC_RING_BASE- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8c78 |
|DESCRIPTION: (1-state) Memory base address of the Reduction Buffer |
|Field Name |Bits |Default |[Description |
IMEM_BASE 3.0 Jjox0 |Format is [39:8] |

|SQ:SQ_REDUC_RING_ITEMSIZE - [RIW] - 32 bits - Access: 32 GpuFOMMReg:0x288c4 |
|DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the Reduction Buffer |

|Field Name |Bits |Default ||Description
ITEMSIZE |[14:0 lox0 |Format is [16:2]

[SQ:SQ_REDUC_RING_SIZE - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8c7¢ |

DESCRIPTION: (1-state) Memory region size address of the Reduction Buffer. True size, nit Sietting to
zero disables.

[Field Name |Bits |Default  |[Description |
IMEM_SIZE 3.0 Jjoxo |[Format is [39:8] |

|SQ:SQ_STACK_RESOURCE_MGMT_l - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x8c10 |

DESCRIPTION: (1-state) Defines how thread stack space is divided among the thread types. All ES, VS, &
work (and PS work foR60Q must be flused before writing this register. PS work must also be flushed prior t
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: GpuFOMMReg:0x8c14 |
|DESCRIPTION: (1-state) Defines how thread stack space is divided among the thread types. /Al B8J\GS |
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|W0rk (and PS work foR60Q 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 sack entries allocated to ES programs
[0..4095].

|SQ:SQ_THREAD_RESOURCE_MGMT - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8c0c |

DESCRIPTION: (1-state) Defines how thread space is divided among the thread types. In hardware, PS th
are [0, NUM_PS_THREADSg], then VS, then GS and ES in the higest #s. All ES, VS, and GS work (and PS
for R600Q must be flushed before writing this register. PS work must also be flushed prior to changing
NUM_PS_THREADS.

[Field Name |Bits |Default |[Description |
INUM_PS_THREADS [7:0 lox0 |[Number of threads assigned to PS programs [1..127|
INUM_VS_THREADS ||15:8 lox0 INumber of threads assigned to VS programs [1..127|
INUM_GS_THREADS [23:16  ]jox0 |[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- GpuFOMMReg:0x8c60
|DESCRIPTION: (1-state) Memory base address of the VS Temp bufferi@e6aligned)
[Field Name |[Bits |Default  |[Description

IMEM_BASE [31:0  Jjoxo |[Format is [39:8]

|SQ:SQ_VSTMP_RING_ITEMSIZE - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x288hb8 |
|DESCRIPTION: (8-state) Space allocated to a single pixel/vertex in the VS Temp buffer (in DWORDS) |

[Field Name |Bits |Default  |[Descripton
ITEMSIZE [14:0  Jox0 |Format is [16:2]

|SQ:SQ_VSTMP_RING_SIZE - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x8c64 |

DESCRIPTION: (1-state) Memory region size address of the VS Temp buffer (in units-bf/@&s. True size, nc
size-1. Setting taero disables.

|[Field Name |Bits |Default |[Description |
IMEM_SIZE |[31:0 lox0 ||[Format is [39:8] |

[SQ:SQ_VTX_BASE_VTX_LOC - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x3cff0 |

DESCRIPTION: (64-state) Vertex fetch base location. can be used as an indeifoffgertex fetch. one entry p
state (up to 64 states).

[Field Name |Bits |Default  |[Description |
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HOFFSET ||31:0 HOXO ||Vertex Base location for vertex fetching H

|SQ:SQ_VTX_SEMANTIC_[0-31] - [W] - 32 bits - Access: 32- GpuFOMMReg:0x2838030x283fc |

DESCRIPTION: (8-state) Vertex Fetch Semantic Name. Used for sermbasied vertex fetches. 32 entries
provided (8 states). The address in which the semantic occurs dictates which GPR the named element gog
vertex shader. Note that the hardware doesimetrpret this value, other than simply compare these 8 bits vers
the 8bit semantic in the vertex fetch instruction. These registers are-aniye(not readable).

|Field Name ||Bits “Default ||Description |
I[SEMANTIC_ID |7:0 lox0 ||8-bit semantic id |

[SQ:SQ_VTX_SEMANTIC_CLEAR - [W] - 32 bits - Access: 32- GpuFOMMReg:0x288e0 |

DESCRIPTION: (8-state) This register is used to clear the contents of the vertex semantic table. Entries c:
cleared independently each has one bit in this register to clear@ave alone. This register is writmly (not
readable).

[Field Name |Bits |Default |[Description |
ICLEAR [31:0 l0x0 |[clear or preserve table entry |

|SQ:SQ_VTX_START_INST_LOC - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x3cff4 |

DESCRIPTION: (64-state) \értex fetch instance offset. can be used as an index offset for vertex fetch. one
per state (up to 64 states, but probably less than base_vtx_loc).

|Field Name |Bits |Default |[Description |
|OFFSET |[31:0 lox0 |[Instance start location for vertex fetching |
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4. R6xx Shader Instructions

[SQ_MICRO:SQ_CF_WORDO - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x8dfc |

[DESCRIPTION: Control flow instruction word 0. This word is the default representation for CF instructions]

[Field Name

|Bits

| Default

| Description |

ADDR

31:0

none

Bits [34:3] of the byte offset (producing a QUARord-
aligned value) of the clause to execute (clause
instructions only). Bits [34:3] of the byte offset
(producing a QUADBword-aligned value) of the contro
flow address to jump to (instructions tiean jump).
Offsets are relative to the byte address specified by
PGM_START. Texture & Vertex clauses must start @
16-byte aligned addresses.

|SQ_MICRO:SQ_CF_WORD1 - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc |

|DESCRIPTION: Control flow irstruction word 1. This word is the default representation for CF instructions.|

[Field Name

|Bits

| Default

||Description |

POP_COUNT

2:0

none

Specify the number of entries to pop from the stack,
[0..7]. Only used by certain CF instructions that pop
branchloop stack. May be zero, to indicate no pop
operation.

CF_CONST

7:3

none

Specify the CF constant to use for flow control

statements. For LOOP/ENDLOOP, this specifies the
integer constant to use for the loop counter, loop ind
initializer, and incrementor instructions using COND
this specifies the index of the boolean constant to us

COND

9:8

none

Specifies how to evaluate the condition test for each
pixel. Not used by all instructions. May reference
CF_CONST.

POSSIBLE VALUES:
00- SQ_CF_CONDACTIVE: condition test passe
for active pixels.
01- SQ_CF_COND_FALSE: contition test fails fo
all pixels.
02- SQ_CF_COND_BOOL: condition test passes
pixel is active and boolean referenced by CF_CONS
true.
03-SQ_CF_COND_MT_BOOL: condition test
passes iff pixel is active and boolean referenced by
CF_CONST is false.

COUNT

12:10

none

Number of instructions to execute in the clause, min
one (clause instructions only). This is interpreted as
number of instruction slots the range [1,8].

CALL_COUNT

18:13

none

Amount to increment call nesting counter by when

executing a CALL statement; a CALL is skipped if th
current nesting depth + call_count > 32. This field is
interpreted in the range [0,31], and has no effecofioer
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[

[

||instruction types.

END_OF _PROGRAM

21

none

If set, then this instruction is the last instruction of thg
CF program. Execution ends after this instruction is
issued.

VALID_PIXEL_MODE

22

none

If set, execute this instruction/clause as if invalid [sx¢
are inactive. Antonym of WHOLE_QUAD_MODE.
Caution: VALID_PIXEL_MODE is not the “default’
mode; this bit should be set to 0 by default.

CF_INST

29:23

none

Type of instruction to evaluate in CF. For this encodi
CF_INST must be set to one of the follogivalues.

POSSIBLE VALUES:

00- SQ_CF_INST_NOP: perform no operation.

01- SQ_CF_INST_TEX: execute texture fetch or
constant fetch clause. CF_COND=ACTIVE is requirg

02- SQ_CF_INST_VTX: execute vertex fetch
clause. CF_COND=ACTIVE isequired.

03-SQ_CF_INST_VTX_TC: execute vertex fetch
clause through the texture cache (for systems lackin
VC). CF_COND=ACTIVE is required.

04-SQ_CF_INST_LOOP_START: execute DX9
loop start instruction (push onto loop stack if loop bo
executes).

05- SQ_CF_INST_LOOP_END: execute DX9 loc
end instruction (pop loop stack if loop is finished).

06- SQ_CF_INST_LOOP_START_DX10: execut
DX10 loop start instruction (push onto loop stack if Ig
body executes).

07-SQ_CF_INST_LOOP_START_NO_AL: same
as LOOP_START but don’t push AL onto stack or
update AL.

08-SQ_CF_INST_LOOP_CONTINUE: execute
continue statement (jump to end of loop if all pixels
ready to continue).

09- SQ_CF_INST_LOOP_BREAK: execute a bre
statement (pop loop stack if all pixels ready to break

10- SQ_CF_INST_JUMP: execute jump stateme
(may be conditional).

11- SQ_CF_INST_PUSH: push current gaxel
active state onto stack OR jump and pop if no items
would be active.

12- SQ_CF_INST_PUSH_ELSE: push current-pg
pixel active state onto stack ND jump if no items wol
be active.

13- SQ_CF_INST_ELSE: execute else statemen
(may be conditional) OR jump if no items would be
active.

14- SQ_CF_INST_POP: pop ment pefpixel state
from the stack. jump if no pixels were enabled prior t
pop.

15- SQ_CF_INST_POP_JUMP: pop current-per
pixel state from the stack. then execute CF_INST_J{
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with pop count = 0.

16- SQ_CF_INST_POP_PUSH: pop current-per
pixel state from the stack. then execute CF_INST_P
with pop count = 0.

17- SQ_CF_INST_POP_PUSH_ELSE: pop curre
per-pixel state from the stack. then execute
CF_INST_PUSH_ELSE.

18- SQ_CF_INST_CALL: execute subroutine cal
instruction (pub onto address stack).

19- SQ_CF_INST_CALL_FS: call fetch shader. 1
address to call is stored in a state register in SQ.

20- SQ_CF_INST_RETURN: execute subroutine
return instruction (pop address stack). Pair with
CF_INST_CALL only.

21-SQ_CF_INST_EMIT_VERTEX: signal that G
has finished exporting a vertex to memory.
CF_COND=ACTIVE is required.

22-SQ_CF_INST_EMIT_CUT_VERTEX: emit a
vertex and an end of primitive strip marker. The next
emitted vertex will start a new primit strip.
CF_COND=ACTIVE is required.

23-SQ_CF_INST_CUT_VERTEX: emit an end @
primitive strip marker. The next emitted vertex will st
a new primitive strip. CF_COND=ACTIVE is required

24 - SQ_CF_INST_KILL: kill pixels that pass the
condition test (may be conditional). jump if all pixels &
killed. CF_COND=ACTIVE is required.

WHOLE_QUAD_MODE 30 none If set, execute this instruction/clause as if all pixels a
active and valid. Antonym of VALID_PIXEL_MODE.
Set at most one of these bits

BARRIER 31 none If set, all prior CF instructions/clauses must completg

before this instruction/clause executes. If not set, thi
instruction/clause may run in parallel with prior
instructions.

[SQ_MICRO:SQ_CF_ALU_WORDO - [R/W] - 32 bits - Access32 - GpuFOMMReg:0x8dfc |

[DESCRIPTION: Control flow instruction word 0. This word is used by ALU clause instructions. |

[Field Name |Bits |Default  |[Description |
ADDR 21:0 none Bits [24:3] of the byte offset (producing a QUARord-
aligned value) of the clause execute. The offset is
relative to the byte address specified by PGM_STAR
KCACHE_BANKO 25:22 none Bank (constant buffer number) for first set of locked
cache lines.
KCACHE_BANK1 29:26 none Bank (constant buffer number) for second set of lock
cactle lines.
KCACHE_MODEO 31:30 none Mode for first set of locked cache lines.
POSSIBLE VALUES:
00- SQ_CF_KCACHE_NOP: do not lock any cad
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lines.
01-SQ_CF_KCACHE_LOCK _1:lock cache line
[bank][addr].

02-SQ_CF_KCACHE_LOCK_2: lock cae lines
[bank][addr] and [bank][addr+1].

03-SQ_CF_KCACHE_LOCK_LOOP_INDEX:
lock cache lines [bank][loop/16+addr] and
[bank][loop/16+addr+1], where loop is current loop
index.

|SQ_MICRO:SQ_CF_ALU_WORD1 - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x8dfc |

IDESCRIPTION: Control flow instruction word 1. This word is used by ALU clause instructions. |

[Field Name

|Bits

| Default

| Description |

KCACHE_MODE1

1:0

none

Mode for second set of locked cache lines.

POSSIBLE VALUES:

00- SQ_CF_KCACHE_N®: do not lock any cach
lines.

01- SQ_CF_KCACHE_LOCK_1: lock cache line
[bank][addr].

02- SQ_CF_KCACHE_LOCK_2: lock cache lines
[bank][addr] and [bank][addr+1].

03- SQ_CF_KCACHE_LOCK_LOOP_INDEX:
lock cache lines [bank][loop/16+addmd
[bank][loop/16+addr+1], where loop is current loop
index.

KCACHE_ADDRO

9:2

none

Constant buffer address for first set of locked cache
In units of cache lines where a line holds 16-bz8
constants (byte addr[15:8]).

KCACHE_ADDR1

17:10

none

Constant buffer address for second set of locked caq
lines.

COUNT

24:18

none

Number of instructions to execute in the clause, min
one. This is interpreted as the number of instruction
(64-bit slots) in the range [1,128].

USES_WATERFALL

25

none

If set, then this ALU clause uses waterfall constants
(GPRbased indexing).

CF_INST

29:26

none

Type of ALU instruction to evaluate in CF. For this
encoding, CF_INST must be set to one of the followi
values.

POSSIBLE VALUES:

08-SQ _CF _INST_ALUeach PRED_SET update
the active state but does not update the stack.

09- SQ_CF_INST_ALU_PUSH_BEFORE: do
CF_PUSH; then CF_INST_ALU

10- SQ_CF_INST_ALU_POP_AFTER: do
CF_INST_ALU; then do CF_INST_POP.

11- SQ_CF_INST_ALU_POP2_AFTER: do
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CF_INST_ALU; then do CF_INST_POP twice.
13-SQ_CF_INST_ALU_CONTINUE: each
PRED_SET causes a continue operation on the mag
pixels. Equivalent to CF_INST_PUSH; CF_INST_AL
CF_INST_ELSE; CF_INST_CONTINUE; CF_POP.
14-SQ_CF_INST_ALU_BREAKeach PRED_SE|
causes a break operation on the masked pixels.
Equivalent to CF_INST_PUSH; CF_INST_ALU,;
CF_INST_ELSE; CF_INST_CONTINUE; CF_POP.
15-SQ_CF_INST_ALU_ELSE_AFTER: do
CF_INST_ALU; then do CF_INST_ELSE.

WHOLE_QUAD_MODE 30 none If set, exeute this instruction/clause as if all pixels ar
active and valid. Antonym of VALID_PIXEL_MODE.
Set at most one of these bits.

BARRIER 31 none If set, all prior CF instructions/clauses must complete

before this instruction/clause executes. If not sét, th
instruction/clause may run in parallel with prior
instructions.

|SQ_MICRO:SQ_CF_ALLOC_EXPORT_WORDO - [R/W] - 32 bits - Access: 32- GquOMMReg:Odefc|

IDESCRIPTION: Word 0 of the control flow instruction for alloc/export. |

|[Field Name

|Bits

|| Defaut

| Description |

ARRAY_BASE

12:0

none

For scratch/reduction input/output, this is the base
address of the array in multiples of 4 dwords [0,3276

For stream/ring output, this is the base addess of the
array in multiples of 1 dword [0,8191].

For pixel/zoutput, this is the index of the first export
(framebuffer, no fog: 0..7; framebuffer, with fog: 16..2
computed Z: 61).

For parameter output, this is the parameter index of
first export [0,31].

For position output, this is the position index of finst
export [60,63].

TYPE

14:13

none

Type of allocation/export. In the table below, the first
enumeration value listed (PIXEL, POS, PARAM) is u
with CF_INST_EXPORT*. The second enumeration
value listed (WRITE, WRITE_IND, READ, and
READ_IND) is used vwth CF_INST_MEM*.

POSSIBLE VALUES:

00- SQ_EXPORT_PIXEL: write pixel.
SQ_EXPORT_WRITE: write to memory buffer.

01- SQ_EXPORT_POS: write position.
SQ_EXPORT_WRITE_IND: write to memory buffer,
use offset in INDEX_GPR.
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02- SQ_EXPORT_PARM: write parameter cache
SQ_EXPORT_READ: read from memory buffer (scri
and reduction only).

03 - Unused for SX exports.
SQ_EXPORT_READ_IND: read from memory buffer
use offset in INDEX_GPR (scratch and reduction on

RW_GPR

[21:15

[none

|GPR egister to read data from or write data to. |

RW_REL

22

none

Indicates whether GPR is an absolute address, or re|
to the loop index.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add current loop index valtee
this address.

INDEX_GPR

29:23

none

For any indexed export, this GPR contains an index
will be used in the computation for determining the
address of the first export. The index is multipled by
(ELEM_SIZE + 1). Only the X component is used (ot
components ignored, no swizzle allowed).

ELEM_SIZE

31:30

none

Number of DWORDSs per element, minus one. This f
is interpreted as a value in [1,4]. The value from
INDEX_GPR and the loop counter are multiplied by 1
factor, if applicable. Also, BURSTCOUNT is
multiplied by this factor for CF_INST_MEM®*. This fie
is ignored for CF_INST_EXPORT*. Normally,
ELEMSIZE = 4 DWORDs for scratch & reduction, on
DWORD for other types.

|SQ_MICRO:SQ_CF_ALLOC_EXPORT_WORDl - [RIW] - 32 bits - Access: 32- GquOMMReg:Odefc|

DESCRIPTION: Word 1 of the control flow instruction for alloc/export is the bitwise OR of WORD1 |
WORD1_{BUF,SWIZ}. This part contains fields that are always defined.

[Field Name

|Bits

| Default

||Description |

BURST_COUNT

20:17

none

Number ofMRTSs, positions, parameters, or logical
export values to allocate and/or export, minus one. T
field is interpreted as a value in [1,16].

END_OF_PROGRAM

21

none

If set, then this instruction is the last instruction of thg
CF program. Execution endsefthis instruction is
issued.

VALID_PIXEL_MODE

22

none

If set, execute this instruction/clause as if invalid pixeg
are inactive. Antonym of WHOLE_QUAD_MODE.
Caution: VALID_PIXEL_MODE is not the “default’
mode; this bit should be set to 0 by default.

CF_INST

29:23

none

Type of instruction to evaluate in CF. This value MU
be one of the alloc/export instructions listed below.

POSSIBLE VALUES:
32- SQ_CF_INST_MEM_STREAMO: perform a
memory operation on the stream buffer O (wdtdy).
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33-SQ_CF_INST_MEM_STREAML1: perform a
memory operation on the stream buffer 1 (wdtdy).
34-SQ_CF_INST_MEM_STREAMZ2: perform a
memory operation on the stream buffer 2 (wdtdy).
35-SQ_CF_INST_MEM_STREAMS3: perform a
memory operation on thetream buffer 3 (writ@nly).
36- SQ_CF_INST_MEM_SCRATCH: perform a
memory operation on the scratch buffer (reade).
37-SQ_CF_INST_MEM_REDUCTION: perform
memory operation on the reduction buffer (reaite).
38-SQ_CF_INSTMEM_RING: perform a memor
operation on the ring buffer (wrienly).
39-SQ_CF_INST_EXPORT: export only (not las
Used for PIXEL, POS, PARAM exports.
40- SQ_CF_INST_EXPORT_DONE: export only
(last export). Used for PIXEL, POS, PARAM expor

WHOLE_QUAD_MODE 30 none If set, execute this instruction/clause as if all pixels w
active and valid.

BARRIER 31 none If set, all prior CF instructions/clauses must completg
before this instruction/clause executes. If not set, this
instruction/claise may run in parallel with prior
instructions.

SQ_MICRO:SQ_CF_ALLOC_EXPORT_WORD1_BUF - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x8dfc

DESCRIPTION: Word 1 of the control flow instruction. This subencoding is used by alloc/exports for all
input/outputs to scratch/ring/stream/reduction buffers.

[Field Name |Bits |Default  |[Description |

ARRAY_SIZE 11:0 none Array size (elerrsize units). Represents values [1,409
when ELEMSIZE=0, [4,16384] when ELEMSIZE=3.

COMP_MASK 15:12 none XYZW component maskX is the LSB). Write the
component iff the corresponding bit is 1. Applies only
writes, not reads.

SQ_MICRO:SQ_CF_ALLOC_EXPORT_WORD1_SWIZ - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x8dfc

DESCRIPTION: Word 1 of the control flow instructioithis subencoding is used by alloc/exports for PIXEL,
POS, and PARAM.

|Field Name ||Bits ||Defau|t ||Description |

SEL X 2:0 none Specify source for each component of the export.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Yamponent
02-SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
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05-SQ_SEL_1: use constant 1.0
06 - Reserved
07- SQ_SEL_MASK: mask out this component

SEL Y 5:3 none Specify source for each component of the export.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

SEL Z 8.6 none Specify source for each component of the export.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y coponent
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05-SQ_SEL_1: use constant 1.0
06 - Reserved
07- SQ_SEL_MASK: mask out this component

SEL W 11:9 none Specifysource for each component of the export.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07- SQ_SEL_MASK: mask out this component

[SQ_MICRO:SQ_ALU_WORDO - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |
[DESCRIPTION: ALU instruction word 0. |
|Field Name ||Bits ||Defau|t ||Descipti0n |

SRCO_SEL 8:0 none Source for operands src0, srcl. Values [0,127]
correspond to GPR[0..127]. Values [128,159] corres
to kcache constants in bank 0. Values [160,191]
correspond to kcache constants in bank 1. Values
[256,511] correspond to cfileoastants c[0..255]. Othe
special values are shown in the list below.

POSSIBLE VALUES:
248- SQ_ALU_SRC_0: special constant 0.0.
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249- SQ_ALU_SRC_1: special constant 1.0 float|

250- SQ_ALU_SRC_1_INT: special constant 1
integer.

251-SQ_ALU_SRC_M_1_INT: special constafit
integer.

252-SQ_ALU_SRC_0_5: special constant 0.5 flg

253-SQ_ALU_SRC_LITERAL.: literal constant.

254- SQ_ALU_SRC_PV: previous vector result.

255- SQ_ALU_SRC_PS: previous daaresult.

SRCO_REL

none

If set, this operand uses relative addressing based o
INDEX_MODE.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add index from
INDEX_MODE to this address

SRCO_CHAN

11:10

none

Specify which channel of the source to use for this
operand.

POSSIBLE VALUES:
00- SQ_CHAN_X: Use X component.
01- SQ_CHAN_Y: Use Y component.
02- SQ_CHAN_Z: Use Z component.
03- SQ_CHAN_W: Use W component.

SRCO_NEG

12

nore

If set, negate the input for this operand. Should only
set for floating point inputs.

SRC1_SEL

21:13

none

Source for operands src0, srcl. Values [0,127]
correspond to GPRJ[0..127]. Values [128,159] corres
to kcache constants in bank 0. Values [16Q]
correspond to kcache constants in bank 1. Values
[256,511] correspond to cfile constants c[0..255]. Ot}
special values are shown in the list below.

POSSIBLE VALUES:
248- SQ_ALU_SRC_0: special constant 0.0.
249- SQ_ALU_SRC_1: speciaonstant 1.0 float.
250- SQ_ALU_SRC_1 _INT: special constant 1
integer.
251- SQ_ALU_SRC_M_1_INT: special constatit
integer.
252-SQ_ALU_SRC_0_5: special constant 0.5 flg
253- SQ_ALU_SRC_LITERAL: literal constant.
254- SQ_ALU_SRC_PV: previous vector result.
255- SQ_ALU_SRC_PS: previous scalar result.

SRC1_REL

22

none

If set, this operand uses relative addressing based o
INDEX_MODE.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add index from
INDEX_MODE to this address
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SRC1_CHAN 24:23 none Specify which channel of the source to use for this
operand.
POSSIBLE VALUES:
00- SQ_CHAN_X: Use X component.
01- SQ_CHAN_Y: Use Y component.
02- SQ_CHAN_Z: Use Z component.
03-SQ_CHAN_W: Use W component.
SRC1_NEG 25 none If set, negate the input for this operand. Should only
set for floating point inputs.
INDEX_MODE 28:26 none Specify what relative addressing mode to use for
operamls that have the REL bit set.
POSSIBLE VALUES:
00- SQ_INDEX_AR_X: constants: add AR.X.
registers: add GPR index.
01- SQ _INDEX_AR_Y: constants: add AR.Y.
registers: add GPR index.
02- SQ _INDEX_AR_Z: constants: add AR.Z.
registers: ad GPR index.
03- SQ_INDEX_AR_W: constants: add AR.W.
registers: add GPR index.
04- SQ_INDEX_LOOP: add current loop index
value.
PRED_SEL 30:29 none Predicate to apply to this instruction.
POSSIBLE VALUES:
00- SQ_PRED_SEL_OFF: exet all pixels.
01- Reserved
02- SQ_PRED_SEL_ZERO: execute when pred
03-SQ_PRED_SEL_ONE: execute when pred =
ILAST [31 lnone |[If set, this is the last 68it word for this instruction. |

[SQ_MICRO:SQ_ALU_WORD1 -

[R/W] - 32bits - Access: 32- GpuFOMMReg:0x8dfc |

DESCRIPTION: ALU instructio
SQ_ALU_WORD1 contains fiel

n word 1 is the bitwise OR of SQ_ALU_WORD1 | SQ_ALU_WORD1_OP[2
ds used by all encodings.

[Field Name

|Bits |Default  |[Description |

ENCODING

17:15 none A readonly field used to determine whether OP2 or (
encoding is being used. If this field's value is 0, the
instruction is using OP2. Otherwise, the instruction ig
using OP3. Do not write to this field directly.

BANK_SWIZZLE

20:18 none Specify how to load opands into the SP.

POSSIBLE VALUES:
00- SQ_ALU_VEC_012, SQ_ALU_SCL_210
01-SQ_ALU_VEC_021, SQ ALU_SCL_122
02-SQ_ALU_VEC_120, SQ_ALU_SCL_212
03-SQ_ALU_VEC_102, SQ_ALU_SCL_221
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04-SQ_ALU_VEC 201
05- SQ_ALU_VEC_210

DST_GPR

27:21

none

Destination address to write result to. Always a GPR
address.

DST_REL

28

none

If set, this operand uses relative addressing based o
INDEX_MODE.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add index from
INDEX_MODE to this address

DST_CHAN

30:29

none

Specify which channel of DST_GPR to write the rest
to.

POSSIBLE VALUES:
00- CHAN_X: write to X channel of dest.
01- CHAN_Y: write to Y channel of dest.
02- CHAN_Z: write to Z channel of dest.
03- CHAN_W: write to W channel of dest.

CLAMP

31

none

If set, clamp the result to [0.0, 1.0]. Not mathematical
defined for opcodes that produce integer results.

|SQ_MICRO:SQ_ALU_WORD1_0P2 - [R/IW] - 32bits - Access: 32- GpuFOMMReg:0x8dfc |

DESCRIPTION: ALU instruction word 1. This subencoding is used for OP2 instructions (instructions taking

operands).

[Field Name |[Bits |Default  |[Description |

SRCO_ABS 0 none If set, take the absolute value bétinput for this
operand. Should only be set for floating point inputs;
performed before negation.

SRC1_ABS 1 none If set, take the absolute value of the input for this
operand. Should only be set for floating point inputs;
performed before negation.

UPDATE_EXECUTE_MASK |2 none If set, update the execute mask in the SQ after exec
this instruction based on the current predicate.

UPDATE_PRED 3 none If set, update the predicate in the SP based on the
predicate operation computed here.

WRITE_MASK 4 nore If set, write this scalar result to the destination GPR
channel.

FOG_MERGE 5 none If set, export fog value by merging the transcendentg
ALU result into the loworder bits of the vector
destination. The vector results will lose some precisi
This bittakes effect when set on the scalar instructio

OMOD 7:6 none Output modifier for this instruction. Must be set to
ALU_OMOD_OFF for operations that produce an
integer result.
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POSSIBLE VALUES:
00- SQ_ALU_OMOD_OFF: identity.
01-SQ_ALU_OMOD M2: multiply by 2.0.
02- SQ_ALU_OMOD_M4: multiply by 4.0.
03- SQ_ALU_OMOD_D2: divide by 2.0.

ALU_INST

17:8

none

Instruction opcode. The top 3 bits of this must be zer
Caution: gaps in opcode values are not marked in th

table below.

POSSIBLE VALUES:
00- SQ_OP2_INST_ADD
01-SQ_OP2_INST_MUL
02-SQ_OP2_INST_MUL_IEEE
03-SQ_OP2_INST_MAX
04-SQ_OP2_INST_MIN
05-SQ_OP2_INST_MAX_DX10
06-SQ_OP2_INST_MIN_DX10
08-SQ_OP2_INST_SETE
09-SQ_OP2_INST_SETGT
10- SQ_OP2_INST_SETGE
11-SQ_OP2_INST_SETNE
12-SQ_OP2_INST_SETE_DX10
13- SQ_OP2_INST_SETGT_DX10
14- SQ_OP2_INST_SETGE_DX10
15- SQ_OP2_INST_SETNE_DX10
16- SQ_OP2_INST_FRACT
17- SQ OP2_INST_TRUNC
18- SQ_OP2_INST_CEIL
19- SQ_OP2_INST_RNDNE
20- SQ_OP2_INST_FLOOR
21-SQ_OP2_INST_MOVA
22-SQ_OP2_INST_MOVA_FLOOR
24-SQ_OP2_INST_MOVA_INT
25-SQ_OP2_INST_MOV
26-SQ_OP2_INST_NOP
30- SQ_OP2_INST_PRED_SETGT_UINT
31-SQ_OP2_INST_PRED_SETGE_UINT
32-SQ_OP2_INST_PRED_SETE
33-SQ_OP2_INST_PRED_SETGT
34-SQ_OP2_INST_PRED_SETGE
35-SQ_OP2_INST_PRED_SETNE
36-SQ_OP2_INST_PRED_SET_INV
37-SQ OP2_INST_PRED_SET_POP
38-SQ_OP2_INST_PRED_SET_CLR
39-SQ_OP2_INST_PRED_SET_RESTORE
40- SQ_OP2_INST_PRED_SETE_PUSH
41-SQ_OP2_INST_PRED_SETGT_PUSH
42-SQ_OP2_INST_PRED_SETGE_PUSH
43-SQ_OP2_INST_PRED_SETNE_PUSH
44-SQ_OP2_INST_KILLE
45-SQ_OP2_INST_KILLGT
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46-SQ_OP2_INST_KILLGE
47-SQ_OP2_INST_KILLNE
48-SQ_OP2_INST_AND_INT
49-SQ_OP2_INST_OR_INT

50- SQ_OP2_INST_XOR_INT
51-SQ_OP2_INST_NOT_INT
52-SQ_OR_INST_ADD_INT
53-SQ_OP2_INST_SUB_INT
54-SQ_OP2_INST_MAX_INT

55- SQ_OP2_INST_MIN_INT

56- SQ_OP2_INST_MAX_UINT
57-SQ_OP2_INST_MIN_UINT
58-SQ_OP2_INST_SETE_INT
59-SQ_OP2_INST_SETGT_INT

60- SQ_OP2 NST_SETGE_INT
61-SQ_OP2_INST_SETNE_INT
62-SQ_OP2_INST_SETGT_UINT
63-SQ_OP2_INST_SETGE_UINT
64-SQ_OP2_INST_KILLGT _UINT

65- SQ_OP2_INST_KILLGE_UINT

66- SQ_OP2_INST_PRED_SETE_INT
67-SQ_OP2_INST_PRED_SETGINT

68- SQ_OP2_INST_PRED_SETGE_INT

69- SQ_OP2_INST_PRED_SETNE_INT

70- SQ_OP2_INST_KILLE_INT
71-SQ_OP2_INST_KILLGT_INT
72-SQ_OP2_INST_KILLGE_INT
73-SQ_OP2_INST_KILLNE_INT
74-SQ_OP2_INST_PRED_SETE_PUSH_INT
75-SQ_OP2_INST_PRED_SETGT_PUSH_INT
76-SQ_OP2_INST_PRED_SETGE_PUSH_INT
77-SQ_OP2_INST_PRED_SETNE_PUSH_INT
78-SQ_OP2_INST_PRED_SETLT_PUSH_INT
79-SQ_OP2_INST_PRED_SETLE_PUSH_INT
80- SQ_OP2_INST_DOT4
81-SQ_OP2_INST_DOT4_IEEE
82-SQ_OP2_INST_CUBE
83-SQ_OP2_INST_MAX4
96-SQ_OP2_INST_MOVA_GPR_INT
97-SQ_OP2_INST_EXP_IEEE

98- SQ_OP2_INST_LOG_CLAMPED

99- SQ_OP2_INST_LOG_|EEE

100- SQ_OP2_INST_RECIP_CLAMPED

101- SQ_OP2_INST_RECIP_FF

102- SQ_OP2_INST_RECIP_|EEE

103- SQ_OP2_INST_RECIPSQRT_CLAMPED
104- SQ_OP2_INST_RECIPSQRT_FF

105- SQ_OP2_INST_RECIPSQRT _|EEE

106- SQ_OP2_INST_SQRT_IEEE

107- SQ_OP2_INST_FLT_TO_INT

108- SQ_OP2_INST_INT_TO_FLT

109- SQ_OP2_INST_UINT_TO_FLT

110- SQ_OP2_INST_SIN
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111- SQ_OP2_INST_COS

112- SQ_OP2_INST_ASHR_INT
113- SQ_OP2_INST_LSHR_INT
114- SQ_OP2_INST_LSHL_INT
115- SQ_OP2_INST_MULLO_INT
116- SQ_OP2_INST_MULHI_INT
117- SQ_OP2_INST_MULLO_UINT
118- SQ_OP2_INST_MULHI_UINT
119- SQ_OP2_INST_RECIP_INT
120- SQ_OP2_INST_RECIP_UINT
121- SQ_OP2_INST_FLT_TO_UINT

|SQ_MICRO:SQ_ALU_WORD1_0P3 - [R/IW] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

operands).

DESCRIPTION: ALU instruction word 1. This subencoding is used for OP3 instructions (instructions taking

[Field Name

|Bits

| Default

| Description |

SRC2_SEL

8:.0

none

Source for operands src2. Values [0,127}espond to
GPR[0..127]. Values [128,159] correspond to kcache
constants in bank 0. Values [160,191] correspond to
kcache constants in bank 1. Values [256,511] corres
to cfile constants c[0..255]. Other special values are
shown in the list below.

POSSBLE VALUES:
248- SQ_ALU_SRC_0: special constant 0.0.
249- SQ_ALU_SRC_1: special constant 1.0 float|
250- SQ_ALU_SRC_1_INT: special constant 1
integer.
251- SQ_ALU_SRC_M_1 INT: special consta#it
integer.
252-SQ_ALU SRC_0_5: special constant 0.5 flg
253-SQ_ALU_SRC_LITERAL: literal constant.
254-SQ_ALU_SRC_PV: previous vector result.
255-SQ_ALU_SRC_PS: previous scalar result.

SRC2_REL

none

If set, this operand uses relative addresbiged on the
INDEX_MODE.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add index from
INDEX_MODE to this address

SRC2_CHAN

11:10

none

Specify which channel of the source to use for this
operand.

POSSIBLE VALLES:
00- SQ_CHAN_X: Use X component.
01- SQ_CHAN_Y: Use Y component.
02- SQ_CHAN_Z: Use Z component.
03- SQ_CHAN_W: Use W component.
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SRC2_NEG 12 none If set, negate the input for this operand. Should only
set for floatingpoint inputs.

ALU_INST 17:13 none Instruction opcode. Caution: opcode values do not b

at zero.

POSSIBLE VALUES:
12-SQ _OP3_INST MUL_LIT
13-SQ_OP3_INST_MUL_LIT M2
14-SQ_OP3_INST_MUL_LIT M4
15-SQ_OP3_INST_MUL_LIT D2
16- SQ_OP3_INST_MULADD
17-SQ_OP3_INST_MULADD_M2
18- SQ_OP3_INST_MULADD_M4
19-SQ_OP3_INST_MULADD_D2
20- SQ_OP3_INST_MULADD_IEEE
21-SQ_OP3_INST_MULADD_IEEE_M2
22-SQ_OP3_INST_MULADD_IEEE_M4
23-SQ_OP3_INT_MULADD_IEEE_D2
24-SQ_OP3 INST_CNDE
25-SQ_OP3 _INST_CNDGT
26-SQ_OP3_INST_CNDGE
27 - Reserved
28-SQ_OP3 INST_CNDE_INT
29-SQ_OP3_INST_CNDGT_INT
30-SQ_OP3_INST_CNDGE_INT
31 - Reserved

|SQ_MICRO:SQ_VTX_WORDO - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc |

IDESCRIPTION: Vertex fetch clause instruction word 0. |

|Field Name

|Bits

| Default

| Description |

VTX_INST

4:0

none

Opcode for this vertex fetch instruction.

POSSIBLE VALUES:

00- SQ_VTX_INST_FETCH: vertex fetch (X =
uint32 index)

01-SQ_VTX_INST_SEMANTIC: semantic verte
fetch

FETCH_TYPE

6:5

none

Specify which index offset to send to VC.

POSSIBLE VALUES:
00- SQ_VTX_FETCH_VERTEX_DATA
01-SQ_VTX_FETCH_INSTANCE_BTA
02- SQ_VTX_FETCH_NO_INDEX_OFFSET

FETCH_WHOLE_QUAD

none

If set, texture instruction must fetch data for all pixelg
(result may be used as source coordinate of a deper
read). If cleared, texture instruction can ignore invali
pixels.

BUFFER_ID

15:8

none

Constant ID to use for this vertex fetch (indicates the
buffer address, size, and format).
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ISRC_GPR [22:16  |none  |[Source GPR address to get fetch address from.
SRC_REL 23 none Indicate whether source address is absolute or relati
an index
POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add current loop index value
this address.
SRC_SEL X 25:24 none Indicate which component of src to use for the fetch
address.
POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
MEGA_FETCH_COUNT 31:26 none For a megdetch, number of bytes to fetch at once. F
mini-fetch, number of bytes totfeh if SQ converts this
instruction into a megéetch. This value's range is
[1,64].

[SQ_MICRO:SQ_VTX_WORD1 -

[R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

part contains fields shared by both subencodings.

DESCRIPTION: Vertex fetch clause instruction word 1 is the bitwise OR of WORD1 | WGRPR,SEM}. This

[Field Name |Bits

| Default

| Description |

DST_SEL_X 11:9 none

Indicate which component of the result to write to
dst.XYZW. Can be used to mask out components wi
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07- SQ_SEL_MASK: mask out this component

DST_SEL_Y 14:12 none

Indicate which component of the result to write to
dst.XYZW. Can be used to mask out components wi
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use Xomponent
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04 - SQ_SEL_O0: use constant 0.0
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05-SQ_SEL_1: use constant 1.0
06 - Reserved
07- SQ_SEL_MASK: mask ouhis component

DST SEL Z 17:15 none Indicate which component of the result to write to
dst.XYZW. Can be used to mask out components wik
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y compmnt
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

DST_SEL W 20:18 none Indicate which component of the result to write to
dst.XYZW. Can be used to mask out components whk
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

USE_CONST_FIELDS 21 none If set, use format given in the fetch can#ttinstead of i
this instruction.

DATA_FORMAT 27:22 none Indicate vertex data format (ignored if
USE_CONST_FIELDS =1).

NUM_FORMAT_ALL 29:28 none Format of returning data (N is the number of bits der

from DATA_FORMAT and gamma) (ignored if
USE_CONS _FIELDS = 1).

POSSIBLE VALUES:

00- SQ_NUM_FORMAT_NORM: repeating
fraction number (0.N) with range [0, 1] if unsigned, o
1, 1] if signed.

01- SQ_NUM_FORMAT_INT: integer number
(N.0) with range [0, 2~N] if unsigned, of2*M, 2"M] if
sigred (M = N- 1).

02- SQ_NUM_FORMAT_SCALED: integer
number stored as a S23E8 floatmgint representation
(1 == 0x3f800000).

FORMAT_COMP_ALL 30 none Indicate sign of source components (ignored if
USE_CONST_FIELDS = 1).
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POSSIBLE VALUES:
00- SQ_FORMAT_COMP_UNSIGNED
01-SQ_FORMAT_COMP_SIGNED

SRF_MODE_ALL 31 none Mapping to use when converting from signed RF to f
(ignored if USE_CONST_FIELDS = 1).

POSSIBLE VALUES:

00-
SQ_SRF_MODE_ZERO_CLAMP_MINUS_ONE:
representation withato -1 representations (one is sligh
past-1 but clamped).

01- SQ_SRF_MODE_NO_ZERO: OpenGL formg
lacking representation for O.

[SQ_MICRO:SQ_VTX_WORD1_GPR - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

DESCRIPTION: Vertex fetch @use instruction word 1. This subencoding is used by fetch instructions that
a destination GPR directly.

[Field Name |Bits |Default |[Description |
[IDST_GPR |l6:0 lnone  ||Destination GPR address to write resullt to. |
DST_REL 7 none Indicate whether destinati@ddress is absolute or

relative to an index.

POSSIBLE VALUES:

00- SQ_ABSOLUTE: no relative addressing.

01- SQ_RELATIVE: add current loop index value
this address.

[SQ_MICRO:SQ_VTX_WORD1_SEM - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

DESCRIPTION: Vertex fetch clause instruction word 1. This subencoding is used by semantic fetch instru
that specify the destination using a semantic table.

[Field Name |Bits |Default  |[Description |

SEMANTIC_ID 7:0 none Specify the &it semantic ID used to lookup the
destination GPR from the semantic table.

[SQ_MICRO:SQ_VTX_WORD2 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |
|DESCRIPTION: Vertex fetch clause instruction word 2. |

|[Field Name |Bits |Default |[Description
|OFFSET |[15:0 lnone ||Offset to begin reading from. Byaigned.
ENDIAN_SWAP 17:16 none Endian control (ignored if USE_CONST_FIELDS = 1

POSSIBLE VALUES:
00- SQ_ENDIAN_NONE: no endian swap (XOR
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0)
01- SQ_ENDIAN_8IN16: 8 bit swap in 16 bit wor
(XOR by 1): AABBCCDD-> BBAADDCC
02- SQ_ENDIAN_8IN32: 8 bit swap in 32 bit wor
(XOR by 3): AABBCCDD-> DDCCBBAA

CONST_BUF_NO_STRIDE 18 none If set, force stride to zero for constant buffer fetches
use absolute addresses.
MEGA_FETCH 19 none If set, this instruction is a medetch. Otherwise it is a

mini-fetch.

|SQ_MICRO:SQ_TEX_WORDO - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc |

[IDESCRIPTION: Texture fetch clause instruction word O. |

[Field Name

|Bits

| Default

|Description |

TEX_INST

4:0

none

Opcode for this texture instruction.

POSSIBLE VALUES:

00- SQ_TEX_INST_VTX_FETCH: vertex fetch (
= uint32 index)

01- SQ_TEX_INST_VTX_SEMANTIC: semantic
vertex fetch

02- Reserved

03- SQ_TEX_INST_LD: fetch texel, XYZlare
uint32

04-SQ_TEX_INST_GET_TEXTURE_RESINFO
retrieve width, height, depth, number of mipmap leve

05-
SQ_TEX_INST_GET_NUMBER_OF_SAMPLES:
retrieve width, height, depth, number of samples of g
MSAA surface

06- SQ_TEX_INST_GET_DD: X = computed
LOD for all pixels in quad

07- SQ_TEX_INST_GET_GRADIENTS_H: slopeg
relative to horizontal: X = dx/dh, Y = dy/dh, Z = dz/dh
W = dw/dh

08-SQ _TEX_INST_GET_GRADIENTS_V: slopg
relative to vertical: X = dx/dv, Y = dy/dv, Z =ztiv, W
= dw/dv

09-SQ_TEX_INST_GET_LERP: retrieve weights
used for bilinear fetch, X = horizontal lerp, Y = vertici
lerp, Z = volume slice lerp, W = mipmap lerp

10- SQ_TEX_INST_RESERVED_10: Reserved
(was GetWeight: retrieve weights used bilinear fetch
X =TL weight, Y = TR weight, Z = BL weight, W = B
weight)

11- SQ _TEX_INST_SET_GRADIENTS_H: XYZ
set horizontal gradients

12-SQ _TEX_INST_SET_GRADIENTS_V: XYZ
set vertical gradients

13- SQ_TEX_INST_PASS: returnké address red

in memory

© 2009 Advanced Micro Devices, Inc.
Proprietary

7



AMDA1

Revision 1.0 January 26, 200¢

14 - Z set index for array of cubemaps
15- Reserved
16-SQ_TEX_INST_SAMPLE
17-SQ_TEX_INST_SAMPLE L

18-SQ _TEX_INST_SAMPLE_LB

19-SQ _TEX_INST_SAMPLE LZ

20- SQ_TEX_INST_SAMPLE_G
21-SQ_TEX_INST_SAMPLE_G_ L
22-SQ_TEX_INST_SAMPLE_G_LB
23-SQ_TEX_INST_SAMPLE_G_LZ
24-SQ_TEX_INST_SAMPLE_C

25-SQ _TEX INST_SAMPLE_C L
26-SQ_TEX INST_SAMPLE _C LB
27-SQ_TEX_INST_SAMPLE_C LZ
28-SQ_TEXINST_SAMPLE_C G
29-SQ_TEX_INST _SAMPLE_C _G_L
30-SQ _TEX_INST_SAMPLE_C_G_LB
31-SQ_TEX_INST_SAMPLE_C_G _LZ

BC_FRAC_MODE

none

If set, force black texture data and white border to
retrieve fraction of pixel that hits the border.

FETCH WHOLE_QUAD

none

If set, texture instruction must fetch data for all pixelg
(result may be used as source coordinate of a deper
read). If cleared, texture instruction can ignore invali
pixels.

RESOURCE_ID

15:8

none

Surface ID to read from (specifiise buffer address,
size, and format). 160 available for GS and PS; 176
shared across FS and VS.

SRC_GPR

22:16

none

Source GPR address to get the texture lookup addre
from.

SRC_REL

23

none

Indicate whether source address is absolute or relati
anindex.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add current loop index value
this address.

|SQ_MICRO:SQ_TEX_WORD1 - [R/W] - 32 bits - Access: 32:- GpuFOMMReg:0x8dfc

|DESCRIPTION: Texture fetcltlause instruction word 1.

|
|
||[Description i

[Field Name |Bits | Default
|DST_GPR ||6:0 ||n0ne ||Destination GPR address to write result to.
DST_REL 7 none Indicate whether destination address is absolute or

relative to an index.

POSSIBLE VALUES:

00- SQ_ABSOLUTE: no relative addressing.

01- SQ_RELATIVE: add current loop index value
this address.

© 2009 Advanced Micro Devices, Inc.
Proprietary

78



AMDH Revision 1.0 January 26, 200¢

DST _SEL X 11:9 none Indicate which component of the result to write to
dst.XYZW. Can be used to mask out components wik
writing to destination GPR.

POSSIB.E VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_O0: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reseved
07- SQ_SEL_MASK: mask out this component

DST_SEL_Y 14:12 none Indicate which component of the result to write to
dst.XYZW. Can be used to mask out components wi
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X compent
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05-SQ_SEL_1: use constant 1.0
06 - Reserved
07- SQ_SEL_MASK: mask out thisomponent

DST_SEL 7 17:15 none Indicate which component of the result to write to
dst.XYZW. Can be used to mask out components wi
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07- SQ_SEL_MASK: mask out this component

DST_SEL W 20:18 none Indicatewhich component of the result to write to
dst.XYZW. Can be used to mask out components wi
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
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07- SQ_SEL_MASK: mask out this component |

LOD_BIAS 27:21 none

Constant LOD bias to add to the computed bias far t
lookup. Twoscomplement S3.4 fixpoint value with
range {4, 4).

COORD_TYPE_X 28 none

Indicate the type of the src.XYZW component.

POSSIBLE VALUES:
00- SQ_TEX_UNNORMALIZED: Component is i
[0, dim); repeat and mirror modes unavailable.
01-SQ_TEX_NORMALIZED: Component is in [C
1]; repeat and mirror modes available.

COORD_TYPE_Y 29 none

Indicate the type of the src.XYZW component.

POSSIBLE VALUES:

00- SQ_TEX_UNNORMALIZED: Component is i
[0, dim); repeat and mirror modes unaviita

01- SQ_TEX_NORMALIZED: Componentis in [C
1]; repeat and mirror modes available.

COORD_TYPE_Z 30 none

Indicate the type of the src.XYZW component.

POSSIBLE VALUES:

00- SQ_TEX_UNNORMALIZED: Component is i
[0, dim); repeat and mirranodes unavailable.

01- SQ_TEX_NORMALIZED: Componentis in [C
1]; repeat and mirror modes available.

COORD_TYPE_W 31 none

Indicate the type of the src.XYZW component.

POSSIBLE VALUES:

00- SQ_TEX_UNNORMALIZED: Component is i
[0, dim); repeat and mirror modes unavailable.

01- SQ_TEX_NORMALIZED: Componentis in [C
1]; repeat and mirror modes available.

[SQ_MICRO:SQ_TEX_WORD2 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc

|

IDESCRIPTION: Texture fetch clause instructiovord 2.

[Field Name |Bits |Default ||

Description |

OFFSET_X 4:0 none

Value added to X component of texel address beforg
sampling (in texel space). S3.1 fixpoint value ranging
from [-8, 8).

OFFSET_Y 9:5 none

Value added to Y component of texel address before
sampling (in texel space). S3.1 fixpoint value ranging
from [-8, 8).

OFFSET_Z 14:10 none

Value added to Z component of texel address before
sampling (in texel space). S3.1 fixpoint value ranging
from [-8, 8).

SAMPLER_ID 19:15 none

Sampler ID to use (spdids filter options, etc.). Value
the range [0, 17].
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SRC_SEL X 22:20 none Indicate component source for src. XYZW.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_O0: use constant 0.0
05-SQ_SEL_1: use constant 1.0

SRC_SEL_Y 25:23 none Indicate component source for src. XYZW.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y@mponent
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use constant 1.0

SRC_SEL 7 28:26 none Indicate component source for src. XYZW.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use constant 1.0

SRC_SEL W 31:29 none Indicate compona source for src. XYZW.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05-SQ_SEL_1: usconstant 1.0
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5. R7xx Shader Instructions

|SQ_MICRO:SQ_CF_WORDO - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x8dfc |

[DESCRIPTION: Control flow instruction word 0. This word is the default representation for CF instructions]

[Field Name

|Bits

| Default

| Description |

ADDR

31:0

none

Bits [34:3] of the byte offset (producing a QUARord-
aligned value) of the clause to execute (clause
instructions only). Bits [34:3] of the byte offset
(producing a QUADBword-aligned value) of the contro
flow address to jumpo (instructions that can jump).
Offsets are relative to the byte address specified by
PGM_START. Texture & Vertex clauses must start @
16-byte aligned addresses.

|SQ_MICRO:SQ_CF_WORD1 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc I

|DESCRIPTION: Control flow instruction word 1. This word is the default representation for CF instructions|

[Field Name

|Bits

| Default

||Description |

POP_COUNT

2:0

none

Specify the number of entries to pop from the stack,
[0..7]. Only used by certain CF instructiothat pop the
branchloop stack. May be zero, to indicate no pop
operation.

CF_CONST

7:3

none

Specify the CF constant to use for flow control

statements. For LOOP/ENDLOOP, this specifies the
integer constant to use for the loop counter, loop ind
initializer, and increment. For instructions using CON
this specifies the index of the boolean constant to us

COND

9:8

none

Specifies how to evaluate the condition test for each
pixel. Not used by all instructions. May reference
CF_CONST.

POSSIBLE VALUES:
00- SQ_CF_COND_ACTIVE: condition test pass
for active pixels.
01- SQ_CF_COND_FALSE: contition test fails fo
all pixels.
02- SQ_CF_COND_BOOL: condition test passes
pixel is active and boolean referenced by CF_CONS
true.
03-SQ_CF_COND_NOT_BOOL: condition test
passes iff pixel is active and boolean referenced by
CF_CONST is false.

COUNT

12:10

none

Number of instructions to execute in the clause, min
one (clause instructions only). This is interpreted as

numberof instruction slots in the range [1,16]. MSB o
count is COUNT _3 field.

CALL_COUNT

18:13

none

Amount to increment call nesting counter by when
executing a CALL statement; a CALL is skipped if th
current nesting depth + call_count > 32. This field is
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interpreted in the range [0,31], and has no effect for
instruction types.

COUNT_3

Inone

IMSB of COUNT field. |

END_OF_PROGRAM

21

none

If set, then this instruction is the last instruction of th¢
CF program. Execution ends after this instruction is
issted.

VALID_PIXEL_MODE

22

none

If set, execute this instruction/clause as if invalid pix¢
are inactive. Antonym of WHOLE_QUAD_MODE.
Caution: VALID_PIXEL_MODE is not the “default’
mode; this bit should be set to 0 by default.

CF_INST

29:23

none

Type of irstruction to evaluate in CF. For this encodif
CF_INST must be set to one of the following values.

POSSIBLE VALUES:

00- SQ_CF_INST_NOP: perform no operation.

01- SQ_CF_INST_TEX: execute texture fetch
clause, through the texture cache. COND=ACTIVE
is required.

02- SQ_CF_INST_VTX: execute vertex fetch
clause, through the verteache (if exists).
CF_COND=ACTIVE is required.

03-SQ_CF_INST_VTX_TC: execute vertex fetch
clause through the texture cache. CF_COND=ACTI\
is requred.

04-SQ_CF_INST_LOOP_START: execute DX9
loop start instruction (push onto loop stack if loop bo
executes).

05-SQ_CF_INST_LOOP_END: execute DX9 log
end instruction (pop loop stack if loop is finished).

06- SQ_CF_INST_LOOP_STRT_DX10: execute
DX10 loop start instruction (push onto loop stack if Ig
body executes).

07-SQ_CF_INST_LOOP_START_NO_AL: sam¢
as LOOP_START but don’t push AL onto stack or
update AL.

08-SQ_CF_INST_LOOP_CONTINUE: execute
continue stateme (jump to end of loop if all pixels
ready to continue).

09-SQ_CF_INST_LOOP_BREAK: execute a bre
statement (pop loop stack if all pixels ready to break

10- SQ_CF_INST_JUMP: execute jump stateme
(may be conditional).

11- SQ_G_INST_PUSH: push current ppixel
active state onto stack OR jump and pop if no items
would be active.

12- SQ_CF_INST_PUSH_ELSE: push current-pg
pixel active state onto stack ND jump if no items woy
be active.

13- SQ_CF_INST_ELSE: exete else statement
(may be conditional) OR jump if no items would be
active.

14-SQ_CF_INST_POP: pop current garel state
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from the stack. jump if no pixels were enabled prior t
pop.

15- SQ_CF_INST_POP_JUMP: pop current-per
pixel state fom the stack. then execute CF_INST_JU
with pop count = 0.

16- SQ_CF_INST_POP_PUSH: pop current-per
pixel state from the stack. then execute CF_INST_P
with pop count = 0.

17-SQ_CF_INST_POP_PUSH_ELSE: pop curre
perpixel state fromhe stack. then execute
CF_INST_PUSH_ELSE.

18- SQ_CF_INST_CALL: execute subroutine cal
instruction (push onto address stack).

19- SQ_CF_INST_CALL_FS: call fetch shader. 1
address to call is stored in a state register in SQ.

20- SQ CF_INST_RETURN: execute subroutine
return instruction (pop address stack). Pair with
CF_INST_CALL only.

21-SQ_CF_INST_EMIT_VERTEX: signal that G
has finished exporting a vertex to memory.
CF_COND=ACTIVE is required.

22-SQ_CF_INST_EMIT_OT_VERTEX: emit a
vertex and an end of primitive strip marker. The next
emitted vertex will start a new primitive strip.
CF_COND=ACTIVE is required.

23-SQ_CF_INST_CUT_VERTEX: emit an end @
primitive strip marker. The next emitted vertex will $t
a new primitive strip. CF_COND=ACTIVE is required

24 - SQ_CF_INST_KILL: kill pixels that pass the
condition test (may be conditional). jump if all pixels
killed. CF_COND=ACTIVE is required.

WHOLE_QUAD_MODE 30 none If set, execute this instction/clause as if all pixels are
active and valid. Antonym of VALID_PIXEL_MODE.
Set at most one of these bits.

BARRIER 31 none If set, all prior CF instructions/clauses must complete

before this instruction/clause executes. If not set, thi
instructiontlause may run in parallel with prior
instructions.

|SQ_MICRO:SQ_CF_ALU_WORDO - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc I

[DESCRIPTION: Control flow instruction word 0. This word is used by ALU clause instructions. |

|[Field Name |Bits |Default |[Description |

ADDR 21:0 none Bits [24:3] of the byte offset (producing a QUARord-
aligned value) of the clause to execute. The offset is
relative to the byte address specified by PGM_STAR

KCACHE_BANKO 25:22 none Bank (constant buffer number) for firsét of locked
cache lines.

KCACHE_BANK1 29:26 none Bank (constant buffer number) for second set of lock
cache lines.
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KCACHE_MODEO

31:30

none

Mode for first set of locked cache lines.

POSSIBLE VALUES:

00- SQ_CF_KCACHE_NOP: do not lock any cad
lines.

01-SQ_CF_KCACHE_LOCK _1:lock cache line
[bank][addr].

02-SQ_CF_KCACHE_LOCK_2: lock cache lines
[bank][addr] and [bank][addr+1].

03-SQ_CF_KCACHE_LOCK_LOOP_INDEX:
lock cache lines [bank][loop/16+addr] and
[bank][loop/16+addt1], where loop is current loop
index.

[SQ_MICRO:SQ_CF_ALU_WORD1 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

IDESCRIPTION: Control flow instruction word 1. This word is used by ALU clause instructions. |

[Field Name

|Bits

| Default

||Description |

KCACHE_MODE1

1:0

none

Mode for second set of locked cache lines.

POSSIBLE VALUES:

00- SQ_CF_KCACHE_NOP: do not lock any cag
lines.

01- SQ_CF_KCACHE_LOCK_1: lock cache line
[bank][addr].

02- SQ_CF_KCACHE_LOCK_2: lock cache lines
[bank][addr] and [bank][addr+1].

03-SQ_CF_KCACHE_LOCK_LOOP_INDEX:
lock cache lines [bank][loop/16+addr] and
[bank][loop/16+addr+1], where loop is current loop
index.

KCACHE_ADDRO

9:2

none

Constant buffer address for first set of locked cacles
In units of cache lines where a line holds 16-bz8
constants (byte addr[15:8]).

KCACHE_ADDR1

17:10

none

Constant buffer address for second set of locked caq
lines.

COUNT

24:18

none

Number of instructions to execute in the clause, min
one. Thigs interpreted as the number of instruction g
(64-bit slots) in the range [1,128].

ALT_CONST

25

none

if set, uses constants from alternate thread typevps
Vs->gs, gs>Vvs, es>gs (note that es and vs share
constants).

CF_INST

29:26

none

Type of ALU instruction to evaluate in CF. For this
encoding, CF_INST must be set to one of the followi
values.

POSSIBLE VALUES:
08-SQ_CF_INST_ALU: each PRED_SET updat
the active state but does not update the stack.
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09- SQ_CF_INST_ALU_PUSH_BHEBRE: do
CF_PUSH; then CF_INST_ALU

10- SQ_CF_INST_ALU_POP_AFTER: do
CF_INST_ALU; then do CF_INST_POP.

11- SQ_CF_INST_ALU_POP2_AFTER: do
CF_INST_ALU; then do CF_INST_POP twice.

13- SQ_CF_INST_ALU_CONTINUE: each
PRED_SET causes a canie operation on the maske
pixels. Equivalent to CF_INST_PUSH; CF_INST_AL|
CF_INST_ELSE; CF_INST_CONTINUE; CF_POP.

14- SQ_CF_INST_ALU_BREAK: each PRED_S
causes a break operation on the masked pixels.
Equivalent to CF_INST_PUSH; CF_INST_ALU;
CF_INST_ELSE; CF_INST_CONTINUE; CF_POP.

15-SQ_CF_INST_ALU_ELSE_AFTER: do
CF_INST_ALU; then do CF_INST_ELSE.

WHOLE_QUAD_MODE 30 none If set, execute this instruction/clause as if all pixels a
active and valid. Antonym of VALID_PIXEL_MODE.
Set at nost one of these bits.

BARRIER 31 none If set, all prior CF instructions/clauses must complete

before this instruction/clause executes. If not set, this
instruction/clause may run in parallel with prior

instructions.

[SQ_MICRO:SQ_CF_ALLOC_EXPORT_WORDO - [R/W] - 32 hits - Access: 32- GpuFOMMReg:0x8difc|

|DESCRIPTION: Word 0 of the control flow instruction for alloc/export. |

[Field Name

|Bits

| Default

| Description |

ARRAY_BASE

12:0

none

For scratch/reduction input/output, this is the base
address of tharray in multiples of 4 dwords [0,32764]

For stream/ring output, this is the base addess of the
array in multiples of 1 dword [0,8191].

For pixel/z output, this is the index of the first export
(framebuffer 0..7; computed Z: 61).

For parameter outputhis is the parameter index of the
first export [0,31].

For position output, this is the position index of the fi
export [60,63].

TYPE

14:13

none

Type of allocation/export. In the table below, the first
enumeration value listed (PIXEL, POS, PARAMuised
with CF_INST_EXPORT*. The second enumeration
value listed (WRITE, WRITE_IND, WRITE_ACK,
WRITE_IND_ACK) is used with CF_INST_MEM*.

POSSIBLE VALUES:
00- SQ_EXPORT_PIXEL: write pixel.
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SQ_EXPORT_WRITE: write to memory buffer.

01- SQ_EXPORTPOS: write position.
SQ_EXPORT_WRITE_IND: write to memory buffer,
use offset in INDEX_GPR.

02- SQ_EXPORT_PARAM: write parameter cact
SQ_EXPORT_WRITE_ACK: write to memory buffer
request an ACK when write is committed to memory

03 - Unusal for SX exports.
SQ_EXPORT_WRITE_IND_ACK: write to memory
buffer with offset in INDEX_GPR, get an ACK when
done.

RW_GPR

[21:15

|Inone

|GPR register to write data to. |

RW_REL

22

none

Indicates whether GPR is an absolute address, or re|
to the loop index

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add current loop index value
this address.

INDEX_GPR

29:23

none

For any indexed export, this GPR contains an index
will be used in the computation for téemining the

address of the first export. The index is multipled by
(ELEM_SIZE + 1). Only the X component is used (ot
components ignored, no swizzle allowed).

ELEM_SIZE

31:30

none

Number of DWORDSs per element, minus one. This f
is interpreted as aalue in [1,2,4] (3 not supported). Tk
value from INDEX_GPR and the loop counter are
multiplied by this factor, if applicable. Also,
BURST_COUNT is multiplied by this factor for
CF_INST_MEM*. This field is ignored for
CF_INST_EXPORT*. Normally, ELEMSIZE 4
DWORDs for scratch & reduction, one DWORD for
other types.

[SQ_MICRO:SQ_CF_ALLOC_EXPORT_WORD1 - [R/W] - 32 hits - Access: 32- GpuFOMMReg:0x8difc|

DESCRIPTION: Word 1 of the control flow instruction for alloc/export is the bitwise OR of WOQRD1
WORD1_{BUF,SWIZ}. This part contains fields that are always defined.

[Field Name

|Bits

| Default

| Description |

BURST_COUNT

20:17

none

Number of MRTSs, positions, parameters, or logical
export values to allocate and/or export, minus one. T
field is interpréed as a value in [1,16].

END_OF_PROGRAM

21

none

If set, then this instruction is the last instruction of thg
CF program. Execution ends after this instruction is
issued.

VALID_PIXEL_MODE

22

none

If set, execute this instruction/clause as if invalid [six¢
are inactive. Antonym of WHOLE_QUAD_MODE.
Caution: VALID_PIXEL_MODE is not the “default’
mode; this bit should be set to 0 by default.
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CF_INST 29:23 none Type of instruction to evaluate in CF. This value MU
be one of the alloc/export instructionddid below.

POSSIBLE VALUES:
32-SQ_CF_INST_MEM_STREAMO: perform a
memory operation on the stream buffer 0 (wdtdy).
33-SQ_CF_INST_MEM_STREAMZ1: perform a
memory operation on the stream buffer 1 (wdtdy).
34-SQ_CF_INST_MEM_SREAM2: perform a
memory operation on the stream buffer 2 (wdtdy).
35- SQ_CF_INST_MEM_STREAMS3: perform a
memory operation on the stream buffer 3 (wdtdy).
36- SQ_CF_INST_MEM_SCRATCH: perform a
memory operation on the scratch buffieradwrite).
37-SQ_CF_INST_MEM_REDUCTION: perform
memory operation on the reduction buffer (reaite).
38-SQ_CF_INST_MEM_RING: perform a memg
operation on the ring buffer (wrienly).
39-SQ_CF_INST_EXPORT: export onlydhlast).
Used for PIXEL, POS, PARAM exports.
40- SQ_CF_INST_EXPORT_DONE: export only
(last export). Used for PIXEL, POS, PARAM exports

WHOLE_QUAD_MODE 30 none If set, execute this instruction/clause as if all pixels w
active and valid.

BARRIER 31 none If set, all prior CF instructions/clauses must complete
before this instruction/clause executes. If not set, this
instruction/clause may run in parallel with prior
instructions.

SQ_MICRO:SQ_CF_ALLOC_EXPORT_WORD1_BUF - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x8dfc

DESCRIPTION: Word 1 of the control flow instruction. This subencoding is used by alloc/exports for all
input/outputs to scratch/ring/stream/reduction buffers.

[Field Name |Bits |Default |[Description |

ARRAY_SIZE 11:0 none Array size (elensize units). Represents values [1,409
when ELEMSIZE=0, [4,16384] when ELEMSIZE=3.

COMP_MASK 15:12 none XYZW component mask (X is the LSB). Write the
component iff the corresponding bit is 1.

SQ_MICRO:SQ_CF_ALLOC_EXPORT_WORD1_SWIZ - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x8dfc

DESCRIPTION: Word 1 of the control flow instruction. This subencoding is used by alloc/exports for PIXE
POS, and PARAM.

|Field Name ||Bits ||Defau|t ||Description |

ISEL_X [2:0 |lnone  ||Specify source for each c@onent of the export. |
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POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02- SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_O0: use constant 0.0
05- SQ_SEL_1: useonstant 1.0
06 - Reserved
07- SQ_SEL_MASK: mask out this component

SEL Y 5:3 none Specify source for each component of the export.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

SEL Z 8.6 none Specify source for each commant of the export.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use eitant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

SEL W 11:9 none Specify source for each component of the export.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

|SQ_MICRO:SQ_ALU_WORDO - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |
[DESCRIPTION: ALU instruction word O. |
|[Field Name |Bits |Default |[Description |

SRCO_SEL 8:0 none Source for operands srcO0, srcl. Values [0,127]
correspond to GPRJ[0..127]. Values [128,159] corres
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to kcache constants bank 0. Values [160,191]

correspond to kcache constants in bank 1. Values
[256,511] correspond to cfile constants c[0..255]. Ot}
special values are shown in the list below.

POSSIBLE VALUES:
248- SQ_ALU_SRC_0: special constant 0.0.
249- SQ_ALU_SRC_1: special constant 1.0 float
250- SQ_ALU_SRC_1_INT: special constant 1
integer.
251-SQ _ALU_SRC_M_1 INT: special constait
integer.
252-SQ_ALU_SRC_0_5: special constant 0.5 flg
253- SQ_ALU_SRC_LITERAL.: liteal constant.
254- SQ_ALU_SRC_PV: previous vector result.
255- SQ_ALU_SRC_PS: previous scalar result.

SRCO_REL

none

If set, this operand uses relative addressing based o
INDEX_MODE.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no reldve addressing.
01- SQ_RELATIVE: add index from
INDEX_MODE to this address

SRCO_CHAN

11:10

none

Specify which channel of the source to use for this
operand.

POSSIBLE VALUES:
00- SQ_CHAN_X: Use X component.
01- SQ_CHAN_Y: Use Y cmponent.
02-SQ_CHAN_Z: Use Z component.
03- SQ_CHAN_W: Use W component.

SRCO_NEG

12

none

If set, negate the input for this operand. Should only
set for floating point inputs.

SRC1_SEL

21:13

none

Source for operands src0, srcl. Val[®427]
correspond to GPR[0..127]. Values [128,159] corres
to kcache constants in bank 0. Values [160,191]
correspond to kcache constants in bank 1. Values
[256,511] correspond to cfile constants c[0..255]. Ot}
special values are shown in the listdow.

POSSIBLE VALUES:
248- SQ_ALU_SRC_0: special constant 0.0.
249- SQ_ALU_SRC_1: special constant 1.0 float
250- SQ_ALU_SRC_1 INT: special constant 1
integer.
251-SQ_ALU_SRC_M_1_INT: special consta#it
integer.
252-SQ_ALU_SRC_0_5: special constant 0.5 flg
253- SQ_ALU_SRC_LITERAL: literal constant.
254- SQ_ALU_SRC_PV: previous vector result.
255-SQ_ALU_SRC_PS: previous scalar result.
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SRC1 REL 22 none If set, this operand uses relaiaddressing based on tf
INDEX_MODE.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add index from
INDEX_MODE to this address

SRC1 _CHAN 24:23 none Specify which channel of the source to use for this
operand.

POSSIBLE VALUES:
00- SQ_CHAN_X: Use X component.
01-SQ_CHAN_Y: Use Y component.
02- SQ_CHAN_Z: Use Z component.
03- SQ_CHAN_W: Use W component.

SRC1_NEG 25 none If set, negate the input for this operand. Should only
setfor floating point inputs.
INDEX_MODE 28:26 none Specify what relative addressing mode to use for

operands that have the REL bit set.

POSSIBLE VALUES:

00- SQ_INDEX_AR_X: constants: add AR.X.
registers: add GPR index.

01- SQ_INDEX_AR_Y: castants: add AR.Y.
registers: add GPR index.

02- SQ_INDEX_AR_Z: constants: add AR.Z.
registers: add GPR index.

03- SQ_INDEX_AR_W: constants: add AR.W.
registers: add GPR index.

04-SQ_INDEX_LOOP: add current loop index
value.

PRED SEL 30:29 none Predicate to apply to this instruction.

POSSIBLE VALUES:
00- SQ_PRED_SEL_OFF: execute all pixels.
01- Reserved
02- SQ_PRED_SEL_ZERO: execute when pred
03- SQ_PRED_SEL_ONE: execute when pred =

ILAST 31 lnone ||If set, this is the last 68it word for this instruction. |

|SQ_MICRO:SQ_ALU_WORD1 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

DESCRIPTION: ALU instruction word 1 is the bitwise OR of SQ_ALU_WORD1 | SQ_ALU_WORD1_OPJ[2
SQ_ALU_WORD contains fields used by all encodings.

[Field Name |Bits |Default  |[Description |

ENCODING 17:15 none A readonly field used to determine whether OP2 or (
encoding is being used. If this field's value is 0, the
instruction is using OP2. Otherwise, the instion is
using OP3. Do not write to this field directly.
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BANK_SWIZZLE 20:18 none Specify how to load operands into the SP.
POSSIBLE VALUES:
00- SQ_ALU_VEC_012, SQ_ALU_SCL_210
01-SQ_ALU_VEC_021, SQ_ALU_SCL_122
02-SQ_ALU VEC 120SQ_ALU_SCL 212
03-SQ_ALU VEC_ 102, SQ_ALU_SCL_221
04-SQ_ALU_VEC_201
05-SQ_ALU_VEC_210
DST_GPR 27:21 none Destination address to write result to. Always a GPR
address.
DST_REL 28 none If set, this operand uses relative addragsiased on the
INDEX_MODE.
POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add index from
INDEX_MODE to this address
DST_CHAN 30:29 none Specify which channel of DST_GPR to write the rest
to.
POSSIBLE VALUES:
00- CHAN_X: write to X channel of dest.
01- CHAN_Y: write to Y channel of dest.
02- CHAN_Z: write to Z channel of dest.
03- CHAN_W: write to W channel of dest.
CLAMP 31 none If set, clamp the result to [0.0, 1.0]. Not mathatically
defined for opcodes that produce integer results.

[SQ_MICRO:SQ_ALU_WORD1_OP2_V2 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

DESCRIPTION: ALU instruction word 1. This subencoding is used for OP2 instructions (instructions takong

operands).

[Field Name |Bits |Default  |[Description |

SRCO_ABS 0 none If set, take the absolute value of the input for this
operand. Should only be set for floating point inputs;
performed before negation.

SRC1_ABS 1 none If set, take the absolute vawf the input for this
operand. Should only be set for floating point inputs;
performed before negation.

UPDATE_EXECUTE_MASK |2 none If set, update the execute mask in the SQ after exec
this instruction based on the current predicate.

UPDATE_PRED 3 none If set, update the predicate in the SP based on the
predicate operation computed here.

WRITE_MASK 4 none If set, write this scalar result to the destination GPR
channel.

OMOD 6:5 none Output modifier for this instruction. Must be set to
ALU_OMOD_OFFfor operations that produce an
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integer result.

POSSIBLE VALUES:
00- SQ_ALU_OMOD_OFF: identity.
01- SQ_ALU_OMOD_M2: multiply by 2.0.
02-SQ_ALU_OMOD_M4: multiply by 4.0.
03-SQ_ALU_OMOD_D2: divide by 2.0.

ALU_INST

17:7

nore

Instruction opcode. The top 3 bits of this must be zer
Caution: gaps in opcode values are not marked in th

table below.

POSSIBLE VALUES:
00- SQ_OP2_INST_ADD
01-SQ_OP2_INST_MUL
02-SQ_OP2_INST_MUL_IEEE
03-SQ_OP2_INST_MAX
04-SQ_OP2_INST_MIN
05-SQ_OP2_INST_MAX_DX10
06-SQ_OP2_INST_MIN_DX10
08-SQ_OP2_INST_SETE
09-SQ_OP2_INST_SETGT
10- SQ_OP2_INST_SETGE
11-SQ_OP2_INST_SETNE
12-SQ_OP2_INST_SETE_DX10
13- SQ_OP2INST_SETGT_DX10
14- SQ_OP2_INST_SETGE_DX10
15- SQ_OP2_INST_SETNE_DX10
16- SQ_OP2_INST_FRACT
17-SQ_OP2_INST_TRUNC
18- SQ_OP2_INST_CEIL
19- SQ_OP2_INST_RNDNE
20- SQ_OP2_INST_FLOOR
21-SQ_OP2_INST_MOVA
22-SQ_OP2_INST_MOVA_FLOOR
24-SQ_OP2_INST_MOVA_INT
25-SQ_OP2_INSTMOV
26-SQ_OP2_INST_NOP
30- SQ_OP2_INST_PRED_SETGT_UINT
31-SQ_OP2_INST_PRED_SETGE_UINT
32-SQ_OP2_INST_PRED_SETE
33-SQ_OP2_INST RED_SETGT
34-SQ_OP2_INST_PRED_SETGE
35-SQ_OP2_INST_PRED_SETNE
36-SQ_OP2_INST_PRED_SET_INV
37-SQ_OP2_INST_PRED_SET_POP
38-SQ_OP2_INST_PRED_SET CLR
39-SQ_OP2_INST_PRED_SET_RESTORE
40- SQ_OP2_INST_PRED_SE_PUSH
41-SQ_OP2_INST_PRED_SETGT_PUSH
42-SQ_OP2_INST_PRED_SETGE_PUSH
43-SQ_OP2_INST_PRED_SETNE_PUSH
44-SQ_OP2_INST_KILLE
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45-SQ_OP2_INST_KILLGT
46-SQ_OP2_INST_KILLGE
47-SQ_OP2_INST_KILLNE
48-SQ_OP2_INST_AND_INT
49-SQ_OP2_INST_OR_INT

50- SQ_OP2_INST_XOR_INT
51-SQ_OP2_INST_NOT_INT
52-SQ_OP2_INST_ADD_INT
53-SQ_OP2_INST_SUB_INT
54-SQ_OP2_INST_MAX_INT
55-SQ_OP2_INST_MIN_INT

56- SQ_OP2_INS_MAX_UINT
57-SQ_OP2_INST_MIN_UINT
58-SQ_OP2_INST_SETE_INT
59-SQ_OP2_INST_SETGT_INT

60- SQ_OP2_INST_SETGE_INT
61-SQ_OP2_INST_SETNE_INT
62-SQ_OP2_INST_SETGT_UINT
63-SQ_OP2_INST_SETGE_UINT

64- SQ OP2_INST_KILLGT_UINT

65- SQ_OP2_INST_KILLGE_UINT

66- SQ_OP2_INST_PRED_SETE_INT
67-SQ_OP2_INST_PRED_SETGT_INT
68-SQ_OP2_INST_PRED_SETGE_INT

69- SQ_OP2_INST_PRED_SETNE_INT

70- SQ_OP2_INST_KILLE_INT
71-SQ_OR_INST_KILLGT_INT
72-SQ_OP2_INST_KILLGE_INT
73-SQ_OP2_INST_KILLNE_INT
74-SQ_OP2_INST_PRED_SETE_PUSH_INT
75-SQ_OP2_INST_PRED_SETGT_PUSH_INT
76-SQ_OP2_INST_PRED_SETGE_PUSH_INT
77-SQ_OP2_INST_PRED_SETNE_PUSH_INT
78-SQ_OP2_INST_PRED_SETLT_PUSH_INT
79-SQ_OP2_INST_PRED_SETLE_PUSH_INT
80- SQ_OP2_INST_DOT4
81-SQ_OP2_INST_DOT4_IEEE
82-SQ_OP2_INST_CUBE
83-SQ_OP2_INST_MAX4
96-SQ_OP2_INST_MOVA_GPR_INT
97-SQ_OR_INST_EXP_IEEE
98-SQ_OP2_INST_LOG_CLAMPED

99- SQ_OP2_INST_LOG_IEEE

100- SQ_OP2_INST_RECIP_CLAMPED

101- SQ_OP2_INST_RECIP_FF

102- SQ_OP2_INST_RECIP_|EEE

103- SQ_OP2_INST_RECIPSQRT_CLAMPED
104- SQ_OP2_INST_RCIPSQRT_FF

105- SQ_OP2_INST_RECIPSQRT _IEEE

106- SQ_OP2_INST_SQRT_IEEE

107- SQ_OP2_INST_FLT_TO_INT

108- SQ_OP2_INST_INT_TO_FLT

109- SQ_OP2_INST_UINT_TO_FLT
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110- SQ_OP2_INST_SIN
111- SQ_OP2_INST_COS

112- SQ_OP2_INST_ASHR_INT
113- SQ_OP2_INST_LSHR_INT
114- SQ_OP2_INST_LSHL_INT
115- SQ_OP2_INST_MULLO_INT
116- SQ_OP2_INST_MULHI_INT
117- SQ_OP2_INST_MULLO_UINT
118- SQ_OP2_INST_MULHI_UINT
119- SQ_OP2_INST_RE®_INT
120- SQ_OP2_INST_RECIP_UINT
121-SQ_OP2_INST_FLT_TO_UINT

|SQ_MICRO:SQ_ALU_WORD1_0P3 - [R/IW] - 32 bits - Access: 32:- GpuFOMMReg:0x8dfc I

operands).

DESCRIPTION: ALU instruction word 1. This subencoding is used for OP3 instructions (atistns taking 3

|Field Name

|Bits

| Default

| Description |

SRC2_SEL

8:.0

none

Source for operands src2. Values [0,127] correspon(
GPR[0..127]. Values [128,159] correspond to kcache
constants in bank 0. Values [160,191] correspond to
kcache constastin bank 1. Values [256,511] correspc
to cfile constants c[0..255]. Other special values are
shown in the list below.

POSSIBLE VALUES:
248- SQ_ALU_SRC_0: special constant 0.0.
249- SQ_ALU_SRC_1: special constant 1.0 float|
250- SQ_ALU_SRC_1_INT: special constant 1
integer.
251- SQ_ALU_SRC_M_1_INT: special constatit
integer.
252-SQ_ALU_SRC_0_5: special constant 0.5 flg
253-SQ_ALU_SRC_LITERAL: literal constant.
254-SQ_ALU_SRC_PV: previous vemtresult.
255- SQ_ALU_SRC_PS: previous scalar result.

SRC2_REL

none

If set, this operand uses relative addressing based o
INDEX_MODE.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add index frm
INDEX_MODE to this address

SRC2_CHAN

11:10

none

Specify which channel of the source to use for this
operand.

POSSIBLE VALUES:
00- SQ_CHAN_X: Use X component.
01- SQ_CHAN_Y: Use Y component.
02- SQ_CHAN_Z: Use Z component.
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| | | [ 03-SQ_CHAN_W: Use W component. |

SRC2_NEG 12 none If set, negate the input for this operand. Should only
set for floating point inputs.

ALU_INST 17:13 none Instruction opcode. Caution: opcode values do not b
at zero.

POSSIBLE VALUES:
12-SQ _OP3_INST_MUL_LIT
13-SQ_OP3_INST_MUL_LIT M2
14-SQ _OP3_INST _MUL_LIT M4
15-SQ _OP3_INST _MUL LIT D2
16- SQ _OP3_INST_MULADD
17-SQ_OP3_INST_MULADD_M2
18- SQ_OP3_INST_MULADD_M4
19- SQ_OP3_INST_MULADD_D2
20- SQ_OP3 _INST_MULADD_IEEE
21-SQ_OP3_INST_MULADD_IEEE_M2
22-SQ_OP3_INST_MULADD_IEEE_M4
23-SQ_OP3_INST_MULADD_IEEE_D2
24-SQ_OP3 INST_CNDE
25-SQ _OP3_INST_CNDGT
26-SQ _OP3_INST_CNDGE
27 - Reserved
28-SQ_OP3_INST_CNDE_INT
29-SQ_OP3_INST_CNDGT_INT
30-SQ_OP3_INST_CNDGE_INT
31- Reserved

[SQ_MICRO:SQ_VTX_WORDO - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |
|DESCRIPTION: Vertex fetch clause instruction word 0. |
[Field Name |Bits |Default  |[Description |
VTX_INST 4:0 none Opcode for this vertex fetch instruction.

POSSIBLE VALUES:

00- SQ_VTX_INST_FETCH: vertex fetch (X =
uint32 index)

01- SQ_VTX_INST_SEMANTIC: semantic verte
fetch

FETCH_TYPE 6:5 none Specify which index offset to send to VC.

POSSIBLE VALUES:
00- SQ_VTX_FETCH_VERTEX_DATA
01-SQ_VTX_FETCH_INSTANCE_DATA
02-SQ_VTX_FETCH_NO_INDEX_OFFSET

FETCH_WHOLE_QUAD 7 none If set, texture instruction must fetch data for all pixelg
(result may be used as source coordinate of a deper|
read). If cleared, texture instruction can ignore invali
pixels.
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BUFFER_ID

15:8

none

Constant ID to use for this vertex fetch (indicates the
buffer address, size, and format).

SRC_GPR [22:16

Inone

|Souce GPR address to get fetch address from. |

SRC_REL

23

none

Indicate whether source address is absolute or relati
an index.

POSSIBLE VALUES:

00- SQ_ABSOLUTE: no relative addressing.

01- SQ_RELATIVE: add current loop index value
this address.

SRC_SEL_X

25:24

none

Indicate which component of src to use for the fetch
address.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W coponent

MEGA_FETCH_COUNT

31:26

none

For a megdetch, number of bytes to fetch at once. F
mini-fetch, number of bytes to fetch if SQ converts th
instruction into a megéetch. This value's range is
[1,64].

[SQ_MICRO:SQ_VTX_WORD1 -

[R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc I

DESCRIPTION: Vertex fetch clause instruction word 1 is the bitwise OR of WORD1 | WORD1_{GPR,SEM
part contains fields shared by both subencodings.

[Field Name

|Bits

| Default

| Description |

DST_SEL_X

11:9

none

Indicate which component of the result to write to
dst.XYZW. Can be used to mask out components whk
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

DST_SEL_Y

14:12

none

Indicate which component of the result to wiite
dst.XYZW. Can be used to mask out components wik
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
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03-SQ_SEL_W: use W component
04-SQ_SEL_O0: use constant 0.0
05-SQ_SEL_1: use constant 1.0

06 - Reserved

07- SQ_SEL_MASK: mask out this component

DST_SEL Z

17:15

none

Indicate which component of the result to write to
dst.XYZW. Can be used to mask out coments when
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

DST_SEL W

20:18

none

Indicate which component of the result to write to
dst.XYZW. Can be used to mask out components whk
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

USE_CONST_FIELDS

21

none

If set, use format given in the fetch constant instead
this instruction.

DATA_FORMAT

27:22

none

Indicate vertex data format (ignored if
USE_CONST_FIELDS = 1).

NUM_FORMAT_ALL

29:28

none

Format of returning data (N is the number of bits der
from DATA_FORMAT and gamma) (ignored if
USE_CONST_FIELDS =1).

POSSIBLE VALUES:

00- SQ_NUM_FORMAT_NORM: repeating
fraction number (0.N) with range [0, 1] if unsigned|-o
1, 1] if signed.

01- SQ_NUM_FORMAT_INT: integer number
(N.0) with range [0, 2~N] if unsigned, of2*M, 2"M] if
signed (M = N- 1).

02- SQ_NUM_FORMAT_SCALED: integer
number stored as a S23ES8 floatipgint representation
(1 == 0x3f80000D

FORMAT_COMP_ALL

[30

|[none

|[Indicate sign of source components (ignored if |
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USE_CONST_FIELDS = 1).

POSSIBLE VALUES:
00- SQ_FORMAT_COMP_UNSIGNED
01-SQ_FORMAT_COMP_SIGNED

SRF_MODE_ALL 31 none Mapping to use when converting from signed Bfaat
(ignored if USE_CONST_FIELDS =1).

POSSIBLE VALUES:

00-
SQ_SRF_MODE_ZERO_CLAMP_MINUS_ ONE:
representation with twel representations (one is sligh
past-1 but clamped).

01- SQ_SRF_MODE_NO_ZERO: OpenGL formg
lacking representatiofor 0.

[SQ_MICRO:SQ_VTX_WORD1_GPR - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

DESCRIPTION: Vertex fetch clause instruction word 1. This subencoding is used by fetch instructions tha
a destination GPR directly.

[Field Name |Bits |Default |[Description |
IDST_GPR |l6:0 |lnone  ||Destination GPR address to write resullt to. |
DST_REL 7 none Indicate whether destination address is absolute or

relative to an index.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RE.ATIVE: add current loop index value
this address.

[SQ_MICRO:SQ_VTX_WORD1_SEM - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

DESCRIPTION: Vertex fetch clause instruction word 1. This subencoding is used by semantic fetch instru
that specify the destination using a semantic table.

[Field Name |Bits |Default  |[Description |

SEMANTIC_ID 7:0 none Specify the &it semantic ID used to lookup the
destination GPR from the semantic table.

|SQ_MICRO:SQ_VTX_WORD2 - [R/W] - 32 bits - Access:32 - GpuFOMMReg:0x8dfc |
|DESCRIPTION: Vertex fetch clause instruction word 2. |

|Field Name |Bits |Default |[Description
|OFFSET [15:0 lnone ||Offset to begin reading from. Byaigned.
ENDIAN_SWAP 17:16 none Endian control (ignored if USE_CONST_FIELDS = 1

POSSIBLE VALUES:
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00- SQ_ENDIAN_NONE: no endian swap (XOR
0)

01- SQ_ENDIAN_8IN16: 8 bit swap in 16 bit wor
(XOR by 1): AABBCCDD-> BBAADDCC

02-SQ_ENDIAN_8IN32: 8 bit swap in 32 bit wor
(XOR by 3): AABBCCDD-> DDCCBBAA

CONST_BUF NO_STRIDE 18 none If set, force stride to zero for constant buffer fetches
use absolute addresses.

MEGA_FETCH 19 none If set, this instruction is a medatch. Otherwise it is a
mini-fetch.

ALT_CONST 20 none if set, uses constants from alternateeéit type: psvs,

Vs->gs, gs>Vs, es>gs (note that es and vs share
constants).

|SQ_MICRO:SQ_TEX_WORDO - [R/W] - 32 bits - Access: 32:- GpuFOMMReg:0x8dfc I

IDESCRIPTION: Texture fetch clause instruction word O. |

|Field Name

|Bits

| Default

| Description |

TEX_INST

4:0

none

Opcode for this texture instruction.

POSSIBLE VALUES:

00- SQ_TEX_INST_VTX_FETCH: vertex fetch (
= uint32 index)

01- SQ_TEX_INST_VTX_EMANTIC: semantic
vertex fetch

03-SQ_TEX_INST_LD: fetch texel, XYZL are
uint32

04-SQ_TEX_INST_GET_TEXTURE_RESINFO
retrieve width, height, depth, number of mipmap leve

05-
SQ _TEX_INST_GET _NUMBER_OF SAMPLES:
retrieve width, height, depth, number of samples of g
MSAA surface

06-SQ_TEX_INST_GET_LOD: X = cmputed
LOD for all pixels in quad

07-SQ_TEX_INST_GET_GRADIENTS_H: slope
relative to horizontal: X = dx/dh, Y = dy/dh, Z = dz/dh
W = dw/dh

08- SQ_TEX_INST_GET_GRADIENTS_V: slope
relative to vertical: X = dx/dv, Y = dy/dv, Z = dz/dv, W
= dw/dv

09-SQ_TEX_INST_GET_LERP: retrieve weight
used for bilinear fetch, X = horizontal lerp, Y = vertici
lerp, Z = volune slice lerp, W = mipmap lerp

11- SQ _TEX_INST_SET_GRADIENTS_H: XYZ
set horizontal gradients

12-SQ_TEX_INST_&T_GRADIENTS_V: XYZ
set vertical gradients

13- SQ_TEX_INST_PASS: returns the address r
in memory
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14 - Z set inagkx for array of cubemaps
16-SQ_TEX_INST_SAMPLE
17-SQ_TEX_INST_SAMPLE L

18-SQ _TEX_INST_SAMPLE LB

19-SQ _TEX_INST_SAMPLE LZ

20- SQ_TEX_INST_SAMPLE_G
21-SQ_TEX_INST_SAMPLE_G_ L
22-SQ_TEX_INST_SAMPLE_G_LB
23-SQ_TEX_INST_SAMPLE_G_LZ
24-SQ_TEX_INST_SAMPLE_C
25-SQ_TEX_INST_SAMPLE_C_L

26-SQ _TEX_ INST_SAMRE _C LB
27-SQ_TEX_INST_SAMPLE C LZ
28-SQ_TEX_INST_SAMPLE_C_G
29-SQ_TEX_INST _SAMPLE _C G_L
30-SQ _TEX_INST_SAMPLE_C_G_LB
31-SQ TEX_INST_SAMPLE C G _LZ

BC_FRAC_MODE

none

If set, force black texture data and white boribe
retrieve fraction of pixel that hits the border.

FETCH_WHOLE_QUAD

none

If set, texture instruction must fetch data for all pixelg
(result may be used as source coordinate of a deper|
read). If cleared, texture instruction can ignore invali
pixels.

RESOURCE_ID

15:8

none

Surface ID to read from (specifies the buffer address
size, and format). 160 available for GS and PS; 176
shared across FS and VS.

SRC_GPR

22:16

none

Source GPR address to get the texture lookup addre
from.

SRC_REL

23

none

Indicate whether source address is absolute or relati
an index.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.
01- SQ_RELATIVE: add current loop index value
this address.

ALT_CONST

24

none

if set, uses constants fromeathate thread type: ps/s,
Vs->Qs, gs>vs, es>gs (note that es and vs share

constants).

[SQ_MICRO:SQ_TEX_WORD1 - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x8dfc

|DESCRIPTION: Texture fetch clause instruction word 1.

|Field Name ||Bits ||Defau|t ||De£cription
IDST_GPR |l6:0 |lnone  ||Destination GPR address to write resullt to.
DST_REL 7 none Indicate whether destination address is absolute or

relative to an index.

POSSIBLE VALUES:
00- SQ_ABSOLUTE: no relative addressing.

© 2009 Advanced Micro Devices, Inc.

Proprietary

101



AMDH Revision 1.0 January 26, 200¢

01- SQ_RELATIVE: addcurrent loop index value
this address.

DST_SEL X 11:9 none Indicate which component of the result to write to
dst.XYZW. Can be used to mask out components wik
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

DST_SEL Y 14:12 none Indicate which component of the result to write to
dst.XYZW. Can be used to mask out components whk
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

DST_SEL Z 17:15 none Indicate which compant of the result to write to
dst.XYZW. Can be used to mask out components whk
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02- SQ_SEL_Z: use Z component
03- SQ_SHE._W: use W component
04-SQ_SEL_0: use constant 0.0
05- SQ_SEL_1: use constant 1.0
06 - Reserved
07-SQ_SEL_MASK: mask out this component

DST_SEL W 20:18 none Indicate which component of the result to write to
dst.XYZW. Canbe used to mask out components wh
writing to destination GPR.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_Ouse constant 0.0
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05-SQ_SEL_1: use constant 1.0
06 - Reserved
07- SQ_SEL_MASK: mask out this component

LOD_BIAS

27:21

none

Constant LOD bias to add to the computed bias for t
lookup. Twoscomplement S3.4 fixpoint value with
range [-4, 4).

COORD_TYPE_X

28

none

Indicate the type of the src.XYZW component.

POSSIBLE VALUES:

00- SQ_TEX_UNNORMALIZED: Component is i
[0, dim); repeat and mirror modes unavailable.

01- SQ_TEX_NORMALIZED: Component is in [C
1]; repeat andnirror modes available.

COORD_TYPE_Y

29

none

Indicate the type of the src.XYZW component.

POSSIBLE VALUES:

00- SQ_TEX_UNNORMALIZED: Component is i
[0, dim); repeat and mirror modes unavailable.

01- SQ_TEX_NORMALIZED: Componentis in [C
1]; repeat and mirror modes available.

COORD_TYPE_Z

30

none

Indicate the type of the src.XYZW component.

POSSIBLE VALUES:

00- SQ_TEX_UNNORMALIZED: Component is i
[0, dim); repeat and mirror modes unavailable.

01- SQ_TEX_NORMALIZED: Compnent is in [0,
1]; repeat and mirror modes available.

COORD_TYPE_W

31

none

Indicate the type of the src.XYZW component.

POSSIBLE VALUES:

00- SQ_TEX_UNNORMALIZED: Component is i
[0, dim); repeat and mirror modes unavailable.

01- SQ_TEX_NORMALIZED: Componentisin [0
1]; repeat and mirror modes available.

|SQ_MICRO:SQ_TEX_WORD2 - [R/IW] - 32 bits - Access: 32:- GpuFOMMReg:0x8dfc I

IDESCRIPTION: Texture fetch clause instruction word 2. |

|Field Name

||Bits

||Defau|t

||Description |

OFFSET_X

4:0

none

Value added to X component of texel address beforg
sampling (in texel space). S3.1 fixpoint value ranging
from [-8, 8).

OFFSET_Y

9:5

none

Value added to Y component of texel address before
sampling (in texel space). S3.1 fixpoint value ranging
from [-8, 8).

OFFSET 7

14:10

none

Value added to Z component of texel address before
sampling (in texel space). S3.1 fixpoint value ranging
from [-8, 8).
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SAMPLER_ID 19:15 none Sampler ID to use (specifies filter options, etc.). Valu
the range [0, 17].
SRC_SEL_X 22:20 none Indicate component source for src.XYZW.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04 - SQ_SEL_O: us constant 0.0
05- SQ_SEL_1: use constant 1.0

SRC_SEL_Y 25:23 none Indicate component source for src. XYZW.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05-SQ_SEL_1: use constant 1.0

SRC_SEL Z 28:26 none Indicate component source for src.XYZW.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y aoponent
02- SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05- SQ_SEL_1: use constant 1.0

SRC_SEL W 31:29 none Indicate component source for src.XYZW.

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01- SQ_SEL_Y: use Y component
02- SQ_SEL_Z: use Z component
03- SQ_SEL_W: use W component
04 - SQ_SEL_O: use constant 0.0
05- SQ_SEL_1: use constant 1.0
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6. Shader Vertex Resource Constants

[SQ:SQ_VTX_CONSTANT_WORDO_O - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x38000 |
[Field Name |Bits |Default |[Description |
[BASE_ADDRESS 3.0 Jox0 | |

|SQ:SQ_VTX_CONSTANT_WORDl_O- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x38004 |
[Field Name |Bits |Default  |[Description |
SIzE 3.0 Jjox0 | |

|SQ:SQ_VTX_CONSTANT_WORDZ_O- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x38008

|
[Field Name |Bits |Default |[Description |
[BASE_ADDRESS_HI [7:0 lox0 | |
ISTRIDE ||18:8 lox0 | |
CLAMP_X 19 0x0 POSSIBLE VALUES:
00- SQ_VTX_QA.AMP_ZERO: clamp to zero
(0x00000000).
01- SQ_VTX_CLAMP_NAN: clamp to NaN
(Oxffc00000).
DATA_FORMAT [25:20  ]jox0 | |
NUM_FORMAT_ALL 27:26  |lox0 POSSIBLE VALUES:

00- SQ_NUM_FORMAT_NORM: repeating
fraction number (0.N) with range [0, 1] if unsigher [
1, 1] if signed.

01- SQ_NUM_FORMAT _INT: integer number
(N.0) with range [0, 2”N] if unsigned, ofZ*M, 2"M] if
signed (M = N-1).

02- SQ_NUM_FORMAT_SCALED: integer
number stored as a S23E8 floatipgint representation
(1 == 0x3f80000).

FORMAT_COMP_ALL 28 0x0 POSSIBLE VALUES:

00- SQ_FORMAT_COMP_UNSIGNED
01-SQ_FORMAT_COMP_SIGNED

SRF_MODE_ALL 29 0x0 POSSIBLE VALUES:

00-
SQ_SRF_MODE_ZERO_CLAMP_MINUS_ONE:
representation with twel representations (onesgghtly,
past-1 but clamped).

01- SQ_SRF_MODE_NO_ZERO: OpenGL formg
lacking representation for O.

ENDIAN_SWAP 31:30 0x0 POSSIBLE VALUES:
00- SQ_ENDIAN_NONE: no endian swap (XOR

0)
01- SQ_ENDIAN_8IN16: 8 bit swap in 16 bit wor
(XOR by 1): AABBCCDD-> BBAADDCC
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02-SQ_ENDIAN_8IN32: 8 bit swap in 32 bit wor
(XOR by 3): AABBCCDD-> DDCCBBAA

|SQ:SQ_VTX_CONSTANT_WORD3_O- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x3800c |
[Field Name |[Bits |Default  ||Description |
IMEM_REQUEST_SIZE [1:0 lox0 | |

|SQ:SQ_VTX_CONSTANT_WORDG_O- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x38018 |
[Field Name |Bits |Default  |[Description |

TYPE 31:30  |joxo0 POSSIBLE VALUES:

00- SQ_TEX_VTX_INVALID_TEXTURE
01-SQ_TEX_VTX_INVALID_BUFFER
02-SQ_TEX_VTX_VALID_TEXTURE
03-SQ_TEX_VTX_VALID_BUFFER
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7. Shader Texture Resource Constants

[SQ:SQ_TEX_RESOURCE_WORDO_0- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x38000 |
[Field Name |Bits |Default |[Description |

DIM 2:0 0x0 POSSIBLEVALUES:

00- SQ_TEX_DIM_1D
01-SQ_TEX_DIM_2D
02-SQ_TEX_DIM_3D
03-SQ_TEX_DIM_CUBEMAP
04-SQ_TEX_DIM_1D_ARRAY

05- SQ_TEX_DIM_2D_ARRAY
06-SQ_TEX_DIM_2D_MSAA
07-SQ_TEX_DIM_2D_ARRAY_MSAA

[TILE_MODE |l6:3 lox0 | |
[TILE_TYPE 7 lox0 | |
IPITCH ||18:8 lox0 | |
[TEX_WIDTH [31:29  Jjox0 | |

[SQ:SQ_TEX_RESOURCE_WORD1_0- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x38004

|
|Field Name |Bits |Default  |[Description |
[TEX_HEIGHT [120  Jjoxo | |
[TEX_DEPTH [25:13  Jjox0 | |
IDATA_FORMAT [31:26  |lox0 | |

[SQ:SQ_TEX_RESOURCE_WORD2_0- [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x38008 |
|Field Name |Bits |Default  |[Description |
[BASE_ADDRESS 3.0 Jjox0 | |

[SQ:SQ_TEX_RESOURCE_WORD3_0- [RW] - 32 bits - Access: 32 GpuFOMMReg:0x3800c |
[Field Name |Bits |Default |[Description |
IMIP_ADDRESS 3.0 Jjox0 | |

|SQ:SQ_TEX_RESOURCE_WORD4_0- [R/W] - 32 hits - Access: 32- GpuFOMMReg:0x38010 |
|Field Name ||Bits ||Defau|t ||Description |

FORMAT_COMP_X 1:0 0x0 POSSIBLE VALUES:

00- SQ_FORMAT_COMP_UNSIGNED
01-SQ_FORMAT_COMP_SIGNED

02- SQ_FORMAT_COMP_UNSIGNED_BIASED

FORMAT_COMP_Y 3:2 0x0 POSSIBLE VALUES:
00- SQ_FORMAT_COMP_UNSIGNED
01- SQ_FORMAT_COMP_SIGNED
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| [ [ [ 02- SQ_FORMAT_COMP_UNSIGNED_BIASED|

FORMAT_COMP_Z 5:4 0x0 POSSIB E VALUES:

00- SQ_FORMAT_COMP_UNSIGNED
01- SQ_FORMAT_COMP_SIGNED
02-SQ_FORMAT_COMP_UNSIGNED_BIASED

FORMAT_COMP_W 7:6 0x0 POSSIBLE VALUES:

00- SQ_FORMAT_COMP_UNSIGNED

01- SQ_FORMAT_COMP_SIGNED

02- SQ_FORMAT COMP_UNSIGNED_BIASED

NUM_FORMAT_ALL 9:8 0x0 POSSIBLE VALUES:

00- SQ_NUM_FORMAT_NORM: repeating
fraction number (0.N) with range [0, 1] if unsigned, ©
1, 1] if signed.

01- SQ_NUM_FORMAT_INT: integer number
(N.0) with range [0, 2~N] if msigned, or2*M, 2"M] if
signed (M = N- 1).

02- SQ_NUM_FORMAT_SCALED: integer
number stored as a S23E8 floatipgint representation
(1 == 0x3f800000).

SRF_MODE_ALL 10 0x0 POSSIBLE VALUES:

00-
SQ_SRF_MODE_ZERO_CLAMP_MINUS_ONE:
represetation with two-1 representations (one is sligh
past-1 but clamped).

01- SQ_SRF_MODE_NO_ZERO: OpenGL formg
lacking representation for O.

FORCE_DEGAMMA 11 lox0 | |
ENDIAN_SWAP 1312 [jox0 POSSIBLE VALUES:
00- SQ_ENDIAN_NONE: no endian s\wgXOR by
0)
01- SQ_ENDIAN_8IN16: 8 bit swap in 16 bit wor
(XOR by 1): AABBCCDD-> BBAADDCC
02- SQ_ENDIAN_8IN32: 8 bit swap in 32 bit wor
(XOR by 3): AABBCCDD-> DDCCBBAA
IREQUEST_SIZE [15:14  |lox0 |
DST_SEL_X 18:16  |lox0 POSSIBLE VALUES:

00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05- SQ_SEL_1: use constant 1.0

DST_SEL_ Y 21:19 0x0 POSSIBE VALUES:

00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_0: use constant 0.0
05-SQ_SEL_1: use constant 1.0

DST_SEL_Z 2422 |lox0 || POSSIBLE VALUES:
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00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_O0: use constant 0.0
05-SQ_SEL_1: use constant 1.0

DST_SEL_ W 27:25

0x0

POSSIBLE VALUES:
00- SQ_SEL_X: use X component
01-SQ_SEL_Y: use Y component
02-SQ_SEL_Z: use Z component
03-SQ_SEL_W: use W component
04-SQ_SEL_O0: use constant 0.0
05-SQ_SEL_1: use catant 1.0

[BASE_LEVEL [31:28

lox0

[SQ:SQ_TEX_RESOURCE_WORD5_0- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x38014

|
|Field Name |Bits |Default |[Description |
[LAST_LEVEL [3:0 lox0 | |
[BASE_ARRAY |16:4  Jox0 | |
ILAST_ARRAY [29:17  |lox0 | |
[Reserved [31:30  Jjox0 |[Setto 0 |

[SQ:SQ_TEX_RESOURCE_WORD6_0-

[R/W] - 32 bits - Access: 32: GpuFOMMReg:0x38018 |

[Field Name |Bits |Default  |Description |
MPEG_CLAMP 1:0 0x0 POSSIBLE VALUES:
00- SQ_TEX_MPEG_CLAMP_OFF: no clamping
(FMT_16 is plain 16b fixed/normalized number)
01-SQ _TEX_MPEG_9: consider FMT_16 as s9 i
LSBs, clamp range t6456, 255).
02- SQ_TEX_MPEG_10: mask bottom 6b of
FMT_16.
[Reserved |4:2 |loxo | |
[PERF_MODULATION 17:5 |lox0 | |
INTERLACED 8 |loxo | |
TYPE 31:30 0x0 POSSIBLE VALUES:

00- SQ TEX_VTX_INVALID_TEXTURE
01-SQ_TEX_VTX_INVALID_BUFFER
02- SQ_TEX_VTX_VALID_TEXTURE
03-SQ_TEX_VTX_VALID_BUFFER
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8. Shader Texture Sampler Constants

[SQ:SQ_TEX_SAMPLER_WORDO_0 - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x3c000 |

[Field Name

|Bits

|[Default || Description |

CLAMP_X

2:0

0x0

POSSIBLE VALUES:

00- SQ_TEX_WRAP

01- SQ_TEX_MIRROR

02- SQ_TEX_CLAMP_LAST_TEXEL: [0,1]
normalized, [0,dimen] unnormalized

03- SQ_TEX_MIRROR_ONCE_LAST_TEXEL:[
1,1]

04- SQ_TEX_CLAMP_HALF_BORDER: [0,1]
normalized, [0,dimen] unnormalized

05- SQ_TEX_MIRROR_ONCE_HALF_BORDERH
['111]

06- SQ_TEX_CLAMP_BORDER: [0,1]
normalized, [0,dimen] unnormalized

07- SQ_TEX_MIRROR_ONCE_BORDER:1,1]

CLAMP_Y

5:3

0x0

POSSIBLE VALUES:

00- SQ_TEX_WRAP

01- SQ_TEX_MIRROR

02- SQ_TEX_CLAMP_LAST_TEXEL: [0,1]
normalized, [0,dimen] unnormalized

03- SQ_TEX_MIRROR_ONCE_LAST_TEXEL:=[
1,1]

04-SQ_TEX_CLAMP_HALF_BORDER: [0,1]
normalized, [0,dnen] unnormalized

05- SQ_TEX_MIRROR_ONCE_HALF_BORDER
['111]

06- SQ_TEX_CLAMP_BORDER: [0,1]
normalized, [0,dimen] unnormalized

07- SQ_TEX_MIRROR_ONCE_BORDER:1,1]

CLAMP_Z

8:6

0x0

POSSIBLE VALUES:

00- SQ_TEX_WRAP

01- SQ_TEX_MIRROR

02- SQ_TEX_CLAMP_LAST_TEXEL: [0,1]
normalized, [0,dimen] unnormalized

03- SQ_TEX_MIRROR_ONCE_LAST_TEXEL=[
1,1]

04-SQ_TEX_CLAMP_HALF_BORDER: [0,1]
normalized, [0,dimen] unnormalized

05- SQ_TEX_MIRROR_ONCE_HAF_BORDER:
['111]

06- SQ_TEX_CLAMP_BORDER: [0,1]
normalized, [0,dimen] unnormalized

07- SQ_TEX_MIRROR_ONCE_BORDER:1,1]

XY_MAG_FILTER

11:9

0x0

POSSIBLE VALUES:
00- SQ_TEX_XY_FILTER_POINT
01-SQ_TEX_XY_FILTER_BILINEAR
02- SQ_TEX_XY_FILTER_BICUBIC
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XY_MIN_FILTER 14:12  |joxo0 POSSIBLE VALUES:

00- SQ_TEX_XY_FILTER_POINT
01-SQ_TEX_XY_FILTER_BILINEAR
02-SQ_TEX_XY_FILTER_BICUBIC

Z FILTER 16:15  |[ox0 POSSIBLE VALUES:

00- SQ_TEX_Z_FILTER_NONE
01-SQ_TEX_Z FILTER_POINT
02-SQ_TEX_Z FILTER_LINEAR

MIP_FILTER 18:17 |[oxo POSSIBLE VALUES:

00- SQ_TEX_Z_FILTER_NONE
01-SQ_TEX_Z FILTER_POINT
02-SQ_TEX_Z FILTER_LINEAR

[Reserved 21:19  |oxo0 | |

BORDER_COLOR_TYPE 23:22  |joxo POSSIBLE VALUES:

00-
SQ_TEX_BORDER_COLOR_TRANS_BLACK: (0.0
0.0, 0.0, 0.0)

01-
SQ_TEX_BORDER_COLOR_OPAQUE_BLACK:
(0.0, 0.0, 0.0, 1.0)

02-
SQ_TEX_BORDER_COLOR_OPAQUE_WHITE: (1
1.0, 1.0, 1.0)

03- SQ_TEX_BORDER_COLOR_REGISTE use
BORDER_COLOR_[XYZW]

[POINT_SAMPLING_CLAMP |24 |ox0 | |
ITEX_ARRAY_OVERRIDE |25 loxo | |

DEPTH_COMPARE_FUNCTIOI|28:26 0x0 POSSIBLE VALUES:

00- SQ_TEX_DEPTH_COMPARE_NEVER:
always 0

01-SQ TEX DEPTH_COMPARE_LESS: 1 if
incoming Z < fetched data

02-SQ_TEX_DEPTH_COMPARE_EQUAL: 1 if
incoming Z == fetched data

03-SQ_TEX_DEPTH_COMPARE_LESSEQUAI
1 if incoming Z <= fetched data

04- SQ_TEX_DEPTH_COMPARE_GREATER: !
if incoming Z > fetched data

05- SQ_TEX_DEPTH_COMPARE_NTEQUAL:
1 if incoming Z != fetched data

06-
SQ _TEX_DEPTH_COMPARE_GREATEREQUAL:
if incoming Z >= fetched data

07- SQ_TEX_DEPTH_COMPARE_ALWAYS:
always 1
CHROMA_KEY 30:29 0x0 POSSIBLE VALUES:

00- SQ_TEX_CHROMA_KEY_DISABLED: no
chrama keying

01- SQ_TEX_CHROMA_KEY_KILL: returns
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negative value if any texel matches chroma key
02- SQ_TEX_CHROMA_KEY_BLEND: sets
matching texels to 0 before blending

[LOD_USES_MINOR_AXIS |31 |lox0 | |

|SQ:SQ_TEX_SAMPLER_WORDl_O- [R/W] - 32 hits - Access: 32- GpuFOMMReg:0x3c004

|
|Field Name ||Bits “Default ||Description |
IMIN_LOD ll9:0 lox0 | |
IMAX_LOD [19:20  ]jox0 | |
ILOD_BIAS [31:20  |ox0 | |

[SQ:SQ_TEX_SAMPLER_WORD2_0 - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x3c008

|
[Field Name |Bits |Default ||Description |
[LOD_BIAS_SEC 110 Jjoxo | |
IMC_COORD_TRUNCATE |12 lox0 | |
[FORCE_DEGAMMA 13 [ox0 | |
[HIGH_PRECISION_FILTER |14 lox0 | |
[PERF_MIP [17:15 Jlox0 | |
[PERF_Z [19:18  ]jox0 | |
[Reserved [25:20  jox0 | |
[FETCH_4 26 l0x0 | |
ISAMPLE_IS_PCF [27 [[lox0 | |
[TYPE 31 [ox0 | |

© 2009 Advanced Micro Devices, Inc.
Proprietary 112



AMDH Revision 1.0 January 26, 200¢

9. Shader ALU Constants

|SQ:SQ_ALU_CONSTANTO_O - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x30000 |

DESCRIPTION: (64-state) ALU Constant store data for use in DX9 mode (DX10 mode uses the ecashant
instead and this constafiite is not available). All four componentsatonstant must be written for that constar
be updated the physical write to the constant store only occurs after the fourth component has been writter
first set of 256 constants-@b5) are reserved for the pixel shader (PS). The second 386 aonstants (25611)
are reserved for the vertex shader (VS). None are available to the GS or ES.

|[Field Name |Bits |Default  |[Description |
X [31:0  Jjox0 |[Format is IEEE float |

|SQ:SQ_ALU_CONSTANT1_O- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x30004 |
[Field Name |Bits |Default  |[Description |
|Y ||31:0 ||0x0 ||Format is IEEE float |

|SQ:SQ_ALU_CONSTANT2_O- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x30008 |
[Field Name |Bits |Default  |[Description |
iz 3.0  Jjoxo |[Format is IEEE float |

|SQ:SQ_ALU_CONSTANT3_O- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x3000c |
[Field Name |Bits |Default  |[Description |
W [31:0  Jjox0 |[Format is IEEE float |

|SQ:SQ_BOOL_CONST_[O2] - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x3e3800x3e388 |

DESCRIPTION: (64-state) DX9 Booleanonstants these are available as input to flow control instructions st
as 'IF .There are 96 boolean constants availat8& bits for each of the PS, VS, and GS. First for PS, next for
last for GS. The booleans are usable in both dx9 and dx10 modes

|Field Name |Bits |Default  |[Description |
[BOOLEANS 3.0 Jjoxo |32 onebit booleans for static branching |

[SQ:SQ_LOOP_CONST_0- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x3e200 |

DESCRIPTION: (64-state) DX9 loop counter constantthese are used to dieé the behaviour of a programme|
loop. There are 96 loop counter constants availatd2 each for the PS, VS, and GS. First 32 for PS, next 32
VS, last 32 for GS. The loop counter is usable in both DX9 and DX10 modes. This version is used for
SQ_CF_NST_LOOP and SQ_CF_INST_LOOP_NO_AL statements.

[Field Name |Bits |Default  |[Description |
[COUNT 1.0 Jjoxo |[Total number of loop iterations (unsigned) |
INIT [23:12 ]jox0 |[Initial value of loop counter AL (unsigned) |
|INC ||31:24 ||0x0 ||Amount loop counter increments afterch loop iteratio‘
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| || || [isignea) H

|SQ:SQ_LOOP_CONST_DX10_O- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x3e200 |

DESCRIPTION: (64-state) DX9 loop counter constantthese are used to define the behaviour of a program
loop. There are 96 loop counteonstants available 32 each for the PS, VS, and GS. First 32 for PS, next 32
VS, last 32 for GS. The loop counter is usable in both DX9 and DX10 modes. This version is used for
SQ_CF_INST_LOOP_DX10 statements.

|Field Name ||Bits “Default ||Description |
|COUNT |[31:0 lox0 |[Total number of loop iterations (unsigned) |

SQ:SQ_ALU_CONST_BUFFER_SIZE_GS_[615] - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x281c00x281fc

DESCRIPTION: (8-state). Number of elements in this constant buffer [0..4096], in uni§ oénstants (cache
lines). Associated with SQ_ALU_CONST_CACHE_GS_0. You must always write both CONST_BUFFER_|
CONST_CACHE, unless size=0 in which case you may write only size.

[Field Name |Bits |Default |[Description |
IDATA |[8:0 l0x0 |[INumber of constant ifer elements |

SQ:SQ_ALU_CONST_BUFFER_SIZE_PS_[015] - [R/W] - 32 bits - Access: 32-
GpuFOMMReq:0x281400x2817c

DESCRIPTION: (8-state). Number of elements in this constant buffer [0..4096], in units of 16 constants (ca
lines). Associated witSQ_ALU_CONST_CACHE_PS_0. You must always write both CONST_BUFFER_SI
CONST_CACHE, unless size=0 in which case you may write only size.

[Field Name |[Bits |Default  |[Description |
IDATA |[8:0 l0x0 |[Number of constant buffer elements |

SQ:SQ_ALU_CONST_BUFFER_SIZE_VS_[0-15] - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x281860x281bc

DESCRIPTION: (8-state). Number of elements in this constant buffer [0..4096], in units of 16 constants (cg
lines). Associated with SQ_ALU_CONST_CACHE_VS_0. You must aviteysoth CONST_BUFFER_SIZE al
CONST_CACHE, unless size=0 in which case you may write only size.

[Field Name |Bits |Default |[Description |
IDATA |[8:0 lox0 |[Number of constant buffer elements |

SQ:SQ_ALU_CONST_CACHE_GS_[015] - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x289c0
0x289fc

DESCRIPTION: (8-state) Base address of constéuiffer #0 used by the constant cache, 256B aligned addre
[39:8]. You must always write both CONST_BUFFER_SIZE and CONST_CACHE, unless size=0 in which
may write ory size.

[Field Name |Bits |Default  |[Description |
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[DbATA 310 Jloxo [TBD |

SQ:SQ_ALU_CONST_CACHE_PS _[015] - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28940

0x2897c
DESCRIPTION: (8-state) Base address of constémiffer #0 used by the constant cache&gR%aligned address
[39:8]. You must always write both CONST_BUFFER_SIZE and CONST_CACHE, unless size=0 in which

may write only size.
|Field Name ||Bits “Default ||Description |
IDATA |[31:0 lox0 |TBD |

SQ:SQ_ALU_CONST_CACHE_VS_[015] - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28980

0x289bc
DESCRIPTION: (8-state) Base address of constéuiffer #0 used by the constant cache, 256B aligned addre
[39:8]. Used by both VS and ES shaders. You must always write both CONST_BUFFER_SIZE and

CONST_CACHE, nless size=0 in which case you may write only size.

|Field Name |Bits |Default | Description |
[DATA 3.0 |oxo |TBD |
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10. Shader Program Setup Registers

|SQ:SQ_PGM_CF_OFFSET_ES- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x288d8 |

DESCRIPTION: (8-state) Memoryffset from the program start (SQ_PGM_START_ES) of thgtaligned)
entry point for the export shader (ES) program. This is the first CF instruction that each thread will execute

|Field Name |Bits |Default |[Description |
[PGM_CF_OFFSET [19:0  Jjox0 ||[Format is p2:3] |

[SQ:SQ_PGM_CF_OFFSET_FS- [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x288dc |

DESCRIPTION: (8-state) Memory offset from the program start (SQ_PGM_START_FS) ofhlyee(8ligned)
entry point for the fetch shader (FS) program. This is tts¢ @F instruction that each thread will execute.

[Field Name |Bits |Default |[Description |
IPGM_CF_OFFSET [19:0 l0x0 ||Format is [22:3] |

|SQ:SQ_PGM_CF_OFFSET_GS- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x288d4 |

DESCRIPTION: (8-state) Memory offset frothe program start (SQ_PGM_START_GS) of thbyi@ aligned)
entry point for the geometry shader (GS) program. This is the first CF instruction that each thread will exec

[Field Name |Bits |Default  |[Description |
[IPGM_CF_OFFSET [19:0  jox0 |[Format is [22:3] |

[SQ:SQ_PGM_CF_OFFSET_PS- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x288cc |

DESCRIPTION: (8-state) Memory offset from the program start (SQ_PGM_START_PS) ofltlpee (8ligned)
entry point for the pixel shader (PS) program. This is the first GFuction that each thread will execute.

[Field Name |Bits |Default  |[Description |
IPGM_CF_OFFSET [19:0 l0x0 ||Format is [22:3] |

|SQ:SQ_PGM_CF_OFFSET_VS- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x288d0 |

DESCRIPTION: (8-state) Memory offset from the prag start (SQ_PGM_START_VS) of thébie aligned)
entry point for the vertex shader (VS) program. This is the first CF instruction that each thread will execute

|Field Name |Bits |Default  |[Description |
IPGM_CF_OFFSET [19:0 lox0 |[Format is [22:3] |

|SQ:SQ_PGM_E)<PORTS_PS- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28854 |
|DESCRIPTION: (8-state). Defines the exports from the Pixel Shader Program. |
[Field Name |Bits |Default  |[Description |

EXPORT_MODE 4:0 0x0 Pixel Shader export mode. bbbbz where bbbb is how
many color we export () and z is export z or not. It i
illegal to program this to all zeros.
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[SQ:SQ_PGM_RESOURCES_ES: [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28890 |

DESCRIPTION: (8-state). Resource requirements to run the ES program. @lgread most recent version, ng
all 8 states.

[Field Name |[Bits |Default |[Description |
INUM_GPRS [7:0 |loxo |[number of GPRs required to run this program [0..127]|
ISTACK_SIZE 158 jox0 |[number of stack entries needed [0..255] |
DX10_CLAMP 21 0x0 DX10 clamp mode. (£ dx10 mode, O = dx9 mode). Th

applies to all shaders. This affects how the SP output
clamp treats NaN. See SP doc for details.

FETCH_CACHE_LINES 26:24 0x0 number of program cache lines to fetch on a cache mi
up to the size of the program segmenid]L.
UNCACHED_FIRST_INST |[|28 0x0 Ensure that the first instruction is not read from the firs

instruction cache. Should only be used for debugging
there is a problem with the cache.

|SQ:SQ_PGM_RESOURCES_FS- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x288a4 |

DESCRIPTION: (8-state). Resource requirements to run the FS program. The FS shares with either theff)
or ES (gson) and performs a single allocation equal to the VS+FS or ES+FS resource requirements. The S
allocates stack spacesdVS/ES + FS_stack_size) in the same manner as GPRs. Max_call_depth and
fetch_cache_lines will be inherited from the parent shader (VS or ES). Can only read most recent version,
states.

[Field Name |Bits |Default  |[Description |
|NUM_GPRS ||7:O ||0x0 ||numbar of GPRs required to run this program [0..127]
ISTACK_SIZE 158  |joxo Inumber of stack entries needed [0..255] |
DX10_CLAMP 21 0x0 DX10 clamp mode. (1 = dx10 mode, 0 = dx9 mode).

applies to all shaders. This affects how the SP outpui
clamp treats NaN.e&e SP doc for details.

|SQ:SQ_PGM_RESOURCES_GS- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x2887¢ |

DESCRIPTION: (8-state). Resource requirements to run the GS program. Can only read most recent vers
all 8 states.

|Field Name |Bits |Default  |[Description |
INUM_GPRS |7:0 lox0 Inumber of GPRs required to run this program [0..127]
|STACK_SIZE ||15:8 ||0x0 ||number of stack entries needed [0..255] |
DX10_CLAMP 21 0x0 DX10 clamp mode. (1 = dx10 mode, 0 = dx9 mode). 1

applies to all shaders. This affectsahtine SP output
clamp treats NaN. See SP doc for details.

FETCH_CACHE_LINES 26:24 0x0 number of program cache lines to fetch on a cache m
up to the size of the program segment [1..8].
UNCACHED_FIRST_INST 28 0x0 Ensure that the first instruction istnread from the first

instruction cache. Should only be used for debugging
there is a problem with the cache.
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|SQ:SQ_PGM_RESOURCES_PS [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28850 |

DESCRIPTION: (8-state). Resource requirements to run & program. Can only read most recent version,
all 8 states.

[Field Name |Bits |[Default  |[Description |
INUM_GPRS |7:0 lox0 |Inumber of GPRs required to run this program [0..127]
ISTACK_SIZE 158 |loxo lnumber of stack entries needed [0..255] |
DX10_CLAMP 21 0x0 DX10 clamp mode. (1 = dx10 mode, 0 = dx9 mode). ]

applies to all shaders. This affects how the SP output
clamp treats NaN. See SP doc for details.

FETCH_CACHE_LINES 26:24 0x0 number of program cache lines to fetch on a cache m
up to the size of therpgram segment [1..8].
UNCACHED_FIRST_INST 28 0x0 Ensure that the first instruction is not read from the fir

instruction cache. Should only be used for debugging
there is a problem with the cache. R600only: this bit
MUST be set due to a bug thafixed in derivative parts

CLAMP_CONSTS 31 0x0 Clamp ALU constants to-.0, 1.0]. Used for shader
versions below PS2.0. Applies only to Constfiet
constants (not literals) and only to cofi entries 0..7.
Other entries are never clamped.

|SQ:SQ_PGM_RESOURCES_VS- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28868 |

DESCRIPTION: (8-state). Resource requirements to run the VS program. Can only read most recent versi
all 8 states.

|Field Name |Bits |Default | Description |
INUM_GPRS |7:0 lox0 Inumber of GPRs required to run this program [0..127]
[STACK_SIZE 158 |jox0 [number of stack entries needed [0..255] |
DX10_CLAMP 21 0x0 DX10 clamp mode. (1 = dx10 mode, 0 = dx9 mode). 1

applies to all shaders. This affects how the SP output
clamp treatdNaN. See SP doc for details.

FETCH_CACHE_LINES 26:24 0x0 number of program cache lines to fetch on a cache m
up to the size of the program segment [1..8].
UNCACHED_FIRST_INST 28 0x0 Ensure that the first instruction is not read from the fir

instrudion cache. Should only be used for debugging
there is a problem with the cache.

[SQ:SQ_PGM_START_ES - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28880 |

DESCRIPTION: (8-state) Memory address of the (2bgte aligned) first CF instruction olfié shader code for th
export shader (ES)

|Field Name ||Bits ||Defau|t ||Description |
IPGM_START [31:.0  Jjoxo |[Format is [39:8] |

[SQ:SQ_PGM_START_FS - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x28894 |
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DESCRIPTION: (8-state) Memory address of the (2bgte algned) first CF instruction of the shader code for
fetch shader (FS)

[Field Name |[Bits |Default  ||Description |
[IPGM_START 3.0 Jjoxo |[Format is [39:8] |

|SQ:SQ_PGM_START_GS- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x2886¢ |

DESCRIPTION: (8-state) Merory address of the (25Byte aligned) first CF instruction of the shader code for|
geometry shader (GS)

[Field Name |Bits |Default |[Description |
IPGM_START 3.0 Jjox0 ||[Format is [39:8] |

[SQ:SQ_PGM_START_PS- [R/W] - 32 hits - Access: 32- GpuFOMMReg:0x28840 |

DESCRIPTION: (8-state) Memory address of the (2bgte aligned) first CF instruction of the shader code for
pixel shader (PS)

[Field Name |Bits |Default  |[Description |
[IPGM_START [31:.0  Jjoxo |[Format is [39:8] |

[SQ:SQ_PGM_START_VS - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28858 |

DESCRIPTION: (8-state) Memory address of the (2bgte aligned) first CF instruction of the shader code for
vertex shader (VS)

[Field Name |Bits |Default  |[Description |
IPGM_START 3.0 Jjoxo ||Format is [39:8] |
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11. Shader Interpolator Registers

|SPI:SPI_CONFIG_CNTL - [RIW] - 32 bits - Access: 32 GpuFOMMReg:0x9100

[Field Name |Bits

|Default

| Description

GPR_WRITE_PRIORITY 4:0

0x0

POSSIBLE VALUES:

00 - Priority order (high to low) = VS, GS, ES, PS
01- Priority order = VS, GS, PS, ES
02 - Priority order = VS, ES, GS, PS
03- Priority order = VS, ES, PS, GS
04 - Priority order = VS, PS, GS, ES
05 - Priority order = VS, PS, ES, GS
06 - Priority order = GS, VS, ES, PS
07 - Priority order = GS, VS, PS, ES
08 - Priority order = GS, ES, VS, PS
09 - Priority order = GS, ES, PS, VS
10- Priority order = GS, PS, VS, ES
11 - Priority order = GS, PS, ES, VS
12 - Priority order = ES, VS, GS, PS
13- Priority order = ES, VS, PS, GS
14 - Priority order = ES, GS, VS, PS
15- Priority order = ES, GS, PS, VS
16 - Priority order = ES, PS, VS, GS
17 - Priority order = ES, PS, GS, VS
18- Priority order = PS, VSGS, ES
19- Priority order = PS, VS, ES, GS
20 - Priority order = PS, GS, VS, ES
21- Priority order = PS, GS, ES, VS
22 - Priority order = PS, ES, VS, GS
23- Priority order = PS, ES, GS, VS

DISABLE_INTERP_1 5

0x0

POSSIBLE VALUES:

00- Use both interpolators and both of
SPI_SH_input0/1 (default)

01- Disable interpl and SPI_SH_inputl

DEBUG_THREAD_TYPE_SEL||7:6

0x0

POSSIBLE VALUES:
00-PS
01-VS
02-GS
03-ES

DEBUG_GROUP SEL |12:8

lox0

DEBUG_GRBM_OVERRIDE |13

0x0

POSSIBLE VALUES:
00- Use dbg_common output to mux group_0
01- Use DEBUG_GROUP_SEL setting to mux
group_0

|SPI:SPI_CONFIG_CNTL_1 - [R/W]

- 32 bhits - Access: 32- GpuFOMMReg:0x913c

[Field Name |Bits

|Default  ||Description

VTX_DONE_DELAY 3:0

0x0

POSSIBLE VALUES:
00- delay 10 clks (defalut, min value needed for
R600config)
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01- delay 11 clks
02- delay 12 clks
03- delay 13 clks
04 - delay 14 clks
05- delay 15 clks
06 - delay 16 clks
07-delay 17 clks
08- delay 2 clks
09- delay 3 clks
10- delay 4 clks
11- delay 5 clks
12- delay 6 clks
13- delay 7 clks
14- delay 8 clks
15- dday 9 clks

INTERP_ONE_PRIM_PER_RO\/4 0x0 POSSIBLE VALUES:

conflicts (default)

00- Interpolate two prims per row pass, assumin

01- Only interpolate one prim per row

|SPI:SPI_FOG_CNTL - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x286dc

[IDESCRIPTION: Fog interpolation control

[Field Name |Bits |Default |[Description
IPASS_FOG_THROUGH_PS |0 lox0 |[Enable fog processing
PIXEL_FOG_FUNC 2:1 0x0 POSSIBLE VALUES:
00- SPI_FOG_NONE: SPI_FOG_NONE
01- SPI_FOG_EXP: SPI_FOG_EXP
02- SPI_FOG_EXP2: SPI_FOG_EXP2
03- SPI_FOG_LINEAR: SPI_FOG_LINEAR
PIXEL_FOG_SRC_SEL 3 0x0 POSSIBLE VALUES:
00- Use Z value for fog source
(WNEAR=WFAR=1.0)
01- Use W value for fog source
VS_FOG_CLAMP_DISABLE |4 0x0 POSSIBLEVALUES:
00- Clamp VS fog result between 0.0 and 1.0
01- Do not clamp VS fog result.

|SPI:SPI_FOG_FUNC_BIAS - [RIW] - 32 bits - Access: 32 GpuFOMMReg:0x286¢e4

|Field Name ||Bits ||Defau|t ||Description

I\VALUE [31:.0  Jjoxo |

|SPI:SPI_FOG_FU\IC_SCALE - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x286e0

|Field Name ||Bits ||Defau|t ||Description

I\VALUE 3.0  Jjox0 |
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|SPI:SPI_INPUT_Z - [RIW] - 8 bits - Access: 8- GpuFOMMReg:0x286d8 |
|Field Name |Bits |Default |[Description |
[PROVIDE_Z_TO_SPI I lox0 | |

|SPI:SPI_INTERP_CONTROL_0 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x286d4 |
|DESCRIPTION: Interpolator control settings |

[Field Name |Bits |Default |[Description |

FLAT_SHADE_ENA 0 0x0 Global flat shade enable used in conjunction with pe
paraneter flat shade control

[PNT_SPRITE_ENA 1 lox0 |[Enable PT_SPRITE_TEX override for point primitive|

PNT_SPRITE_OVRD_X 4:2 0x0 POSSIBLE VALUES:

00- SPI_PNT_SPRITE_SEL_0: Override
component with 0.0f

01- SPI_PNT_SPRITE_SEL_1: Override
componetwith 1.0f

02- SPI_PNT_SPRITE_SEL_S: Override
component with S value

03- SPI_PNT_SPRITE_SEL_T: Override
component with T value

04- SPI_PNT_SPRITE_SEL_NONE: Keep
interpolated result

PNT_SPRITE_OVRD_Y 7:5 0x0 POSSIBLE VALUES:

00- SPI_PNT_SPRITE_SEL_0: Override
component with 0.0f

01- SPI_PNT_SPRITE_SEL_1: Override
component with 1.0f

02- SPI_PNT_SPRITE_SEL_S: Override
component with S value

03- SPI_PNT_SPRITE_SEL_T: Override
component with T value

04- SPI_PNT_SPRITE_SEL_NONE: Keep
interpolated result

PNT_SPRITE_OVRD_Z 10:8 0x0 POSSIBLE VALUES:

00- SPI_PNT_SPRITE_SEL_O: Override
component with 0.0f

01- SPI_PNT_SPRITE_SEL_1: Override
component with 1.0f

02- SPI_PNT_SPRIE_SEL_S: Override
component with S value

03- SPI_PNT_SPRITE_SEL_T: Override
component with T value

04 - SPI_PNT_SPRITE_SEL_NONE: Keep
interpolated result

PNT_SPRITE_OVRD W 13:11 0x0 POSSIBLE VALUES:
00- SPI_PNT_SPRITE_SEL 0: Ovelg
component with 0.0f
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01- SPI_PNT_SPRITE_SEL_1: Override
component with 1.0f

02- SPI_PNT_SPRITE_SEL_S: Override
component with S value

03- SPI_PNT_SPRITE_SEL_T: Override
component with T value

04 - SPI_PNT_SPRITE_SEL_NONE:édép
interpolated result

PNT_SPRITE_TOP_1

14

0x0

POSSIBLE VALUES:
00- T is 1.0 at bottom of primitive
01-Tis 1.0 at top of primitive

|SPI:SPI_PS_INPUT_CNTL_[031] - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x286440x286¢c0

|DESCRIPTION: PS interpolator setttings for parameter 0

|Field Name |Bits |Default ||Description
ISEMANTIC [7:0 lox0 ||PS input semantic mapping
DEFAULT_VAL 9:8 0x0 Selects value to force into GPR if no semantic matcl
found
POSSIBLE VALUES:
00- 0.0f, 0.0f, 00f, 0.0f
01- 0.0f, 0.0f, 0.0f, 1.0f
02- 1.0f, 1.0f, 1.0f, 0.0f
03-1,0f, 1.0f, 1.0f, 1.0f
[FLAT_SHADE |20 lox0 ||Flat shade select |
|SEL_CENTROID 11 lox0 |Use 13 data sampled at pixel centroid |
|SEL_LINEAR 12 l0x0 |Use 13 data from linearadients |
[CYL_WRAP [16:13  ]jox0 |[4-bit cylindrical wrap control (1 bit per component) |
PT_SPRITE_TEX 17 0x0 Override this parameter with texture coordinates if gl
enable set and prim is a point
|SEL_SAMPLE 18 l0x0 | |

[SPI:SPI_PS_IN_CONTROL_0 - [R/W] - 32bits - Access: 32- GpuFOMMReg:0x286cc |

|DESCRIPTION: Interpolator control settings

|Field Name ||Bits ||Defau|t ||Description |

NUM_INTERP 5:0 0x0 Number of parameters to interp (no minus 1). Does 1
include fog, param_gen, or gen_indx, but should incl
position and frontface

|POSITION_ENA ||8 ||0x0 ||Load perpixel position into the PS |

[POSITION_CENTROID |l lox0 ||Calculate pepixel position at pixel centroid |

IPOSITION_ADDR [14:10  |lox0 |Relative GPR address where position is loades3D) |

PARAM_GEN 18:15 0x0 Geneate up to 4 sets of ST coordinates. Bit

O=persp/center, 1=persp/centroid, 2=linear/center,
3=linear/centroid
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PARAM_GEN_ADDR 25:19 0x0 First relative GPR address where param_gen values
loaded (6>(127-num_param_gen))
BARYC_SAMPLE_CNTL 27:26 0x0 POSSBLE VALUES:
00- CENTROIDS_ONLY: CENTROIDS_ONLY
01- CENTERS_ONLY: CENTERS_ONLY
02- CENTROIDS_AND_CENTERS:
CENTROIDS_AND_CENTERS
03- UNDEF: UNDEFINED
PERSP_GRADIENT_ENA 28 0x0 Enable perspective gradients (if linear is sé,tpersp ig
always enabled)
[LINEAR_GRADIENT_ENA |29 loxo |[Enable linear gradients |
[POSITION_SAMPLE 130 l0x0 | |
[BARYC_AT_SAMPLE_ENA |31 lox0 | |

[SPI:SPI_PS_IN_CONTROL_1 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x286d0 |

|DESCRIPTION: Interpolator controlsettings

[Field Name |Bits |Default |[Description |
GEN_INDEX_PIX 0 0x0 Load incrementing value into each pixel to create a
unique index for each
GEN_INDEX_PIX_ADDR 7:1 0x0 Relative GPR address where gen_index is loaded (0
>126)
[FRONT_FACE_ENA 8 lox0 ||Overrideinterpolator results with frontface informatiof
[FRONT_FACE_CHAN ||l20:9 lox0 ||Select channel to override |
FRONT_FACE_ALL_BITS 11 0x0 POSSIBLE VALUES:
00 - Sign bit represents isFF (dx49,.0f == backFace
+1.0f == frontFace)
01- Replace whole 2b val with isFF (WGF, 1 ==
frontFace, 0 == backFace)
[FRONT_FACE_ADDR [16:12  ]jox0 |Relative GPR address to load%01) |
[FOG_ADDR [23:27  Jjox0 |Relative GPR address to load%026) |
[FIXED_PT_POSITION_ENA |24 lox0 | |

[FIXED_PT_POSITION_ADDR |[29:25  |l0x0

[SPI:SPI_VS_OUT_CONFIG - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x286c4 |

|DESCRIPTION: VS output configuration

|Field Name ||Bits ||Defau|t ||Description |
VS _PER_COMPONENT 0 0x0 When set, each entry in SPI_VS OUT_IE90
represents one component of a vector (adithfor
DX10). Otherwise each entry represents an entire ve
|VS_EXPORT_COUNT ||5:1 ||0x0 ||Number of vectors exported by the VS (value is minq
IVS_EXPORTS_FOG 8 lox0 |[Set when VS exports fog |
|VS_OUT_FOG_VEC_ADDR ||13:9 ||0x0 ||Vect0r address where VS exported f Fog factor will |
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“ | I |[always be in the X channel ”

|SPI:SPI_VS_OUT_ID_[(}9] - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x286140x28638 |
|DESCRIPTION: VS output semantic mapping for 4 components/vectors |
[Field Name |Bits |Default |[Description |
[SEMANTIC_O [7:0 lox0 | |
[SEMANTIC_1 158 ]jox0 | |
[SEMANTIC_2 [23:16  |jox0 | |
|[SEMANTIC_3 31:24  |lox0 | |
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12. Shader Export Registers

ISX:SX_ALPHA_REF - [R/W] - 32 hits - Access: 32: GpuFOMMReg:0x28438 |
|Field Name |Bits |Default |[Description |

ALPHA REF 31:.0 none Reference valueof alpha test, which is specified in
IEEE floating point.

|SX:SX_ALPHA_TEST_CONTROL - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28410 |
|Field Name |Bits |Default  |[Description |

ALPHA FUNC 2:0 none Specifies the function used to compare the fragment
alpha value (produced by the shader pipe) to

ALPHA_REF, the reference alpha value. The alpha t
passes (keeping the pixel) if frag_alpha OP alpha_re
true.

POSSIBLE VALUES:
00- REF_NEVER: never pass
01- REF_LESS: pass if left < right
02- REF_EQUAL: pass if left = right
03- REF_LEQUAL.: pass if left <= right
04 - REF_GREATER: pass if left > right
05- REF_NOTEQUAL: pass if left I= right
06 - REF_GEQUAL: pass if left >= right
07 - REF_ALWAYS: always pass

ALPHA TEST ENABLE 3 none If alpha test is enabled, then a failed ALPHA_FUNC
comparison causes the pixel to be killed.

POSSIBLE VALUES:
00- DISABLE: force ALPHA_FUNC to ALWAYS
01- ENABLE: discard pixels that do not pass the
alphatest.

ALPHA _TEST_BYPASS 8 none Driver can st this bit to bypass the alpha test for surf
types that don’t support alpha testing.

POSSIBLE VALUES:

00- DISABLE: discard pixels that do not pass the
alpha test.

01- ENABLE: force ALPHA_FUNCto ALWAYS.

|SX:SX_EXPORT_BUFFER_SIZES- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x900c |
|DESCRIPTION: Register that defines export buffer ring sizes |
[Field Name |Bits |Default  |[Description |

COLOR_BUFFER_SIZE 7:0 Ox1F Number of 4 line buffersl in color buffer. Each
memory buffer corresponds to 4 lines of 16*128 bits
elements. Minimum acceptable value of register field
OxA.
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POSITION_BUFFER_SIZE 15:8 0x3 Number of 4 line buffersl in position buffer. Each
memory buffer corresponds to 4 linesl@&*128 bits
elements. Minimum acceptable value of register field
0x12.

SMX_BUFFER_SIZE 23:16 Ox1F Number of 4 line buffersl in smx buffer. Each memo
buffer corresponds to 4 lines of 16*128 bits elements

|SX:SX_MEMORY_EXPORT_BASE - [R/W] - 32bits - Access: 32- GpuFOMMReg:0x9010 |

DESCRIPTION: Defines the base address of the memory export. Only available if chip supports
GPU__GC__ MEM_EXPORT_PRESENT

[Field Name |Bits |Default |[Description |

ADDRESS 31:0 0x0 256 byte aligned base address, SX adld 8°h0 at the
bottom to get byte address

[SX:SX_MEMORY_EXPORT_SIZE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x9014 |

DESCRIPTION: Defines the aperture of the memory export. Only available if chip supports
GPU__GC__MEM_EXPORT_PRESENT

[Field Name |Bits |Default  |[Description |

SIZE 31:.0 0x0 If computed address minus base address is greater |
size, SX will clamp to Sizel dword and disable the
write. Read will happen at sizel dword

|SX:SX_MISC - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28350 |
[Field Name |[Bits |Default  |[Description |

MULTIPASS 0 none POSSIBLE VALUES:
00- Do not kill all primitives
01- Kill all primitives
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13. Cache Control Registers

|SMX:SMX_DC_CTLO - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0xa020 |

idle.

DESCRIPTION: Control settings for all Data Caches. These settings should only be changed when the SN

[Field Name

|Bits

|Default

| Description |

WR_GATHER_STREAMO

0

Oox1

For Streamo0 traffic, use write gather on a write miss.
be used in the casehen there will be many writes to
memory. This allows SMX to send writes directly to t
memory without having to first fetch the cache line fr
memory to the data caches.

WR_GATHER_STREAM1

0ox1

For Streaml traffic, use write gather on a write miss.
be used in the case when there will be many writes t
memory. This allows SMX to send writes directly to t
memory without having to first fetch the cache line fr
memory to the data caches.

WR_GATHER_STREAM2

0ox1

For Stream?2 traffic, use write gathmr a write miss. To
be used in the case when there will be many writes t
memory. This allows SMX to send writes directly to t
memory without having to first fetch the cache line fr
memory to the data caches.

WR_GATHER_STREAMS

0ox1

For Stream3 traffi, use write gather on a write miss.
be used in the case when there will be many writes t
memory. This allows SMX to send writes directly to t
memory without having to first fetch the cache line fr
memory to the data caches.

WR_GATHER_SCRATCH

ox1

For Scratch traffic, use write gather on a write miss.
be used in the case when there will be many writes t
memory. This allows SMX to send writes directly to t
memory without having to first fetch the cache line fr
memory to the data caches.

WR_GATHER_REDUC_BUF

Oox1

For Reduction Buffer traffic, use write gather on a wr
miss. To be used in the case when there will be man
writes to memory. This allows SMX to send writes
directly to the memory without having to first fetch th
cache line fronmemory to the data caches.

WR_GATHER_RING_BUF

ox1

For Ring Buffer traffic, use write gather on a write mi
To be used in the case when there will be many writg
memory. This allows SMX to send writes directly to t
memory without having to firdetch the cache line fror
memory to the data caches.

WR_GATHER_F_BUF

ox1

For F Buffer traffic, use write gather on a write miss.
be used in the case when there will be many writes t
memory. This allows SMX to send writes directly to t
memory withait having to first fetch the cache line frg
memory to the data caches.

DISABLE_CACHES

0x0

Disables all Data Caches and turns on the bypass p
WARNING: Only write requests can be handled whil
caches are disabled. Read requests will still go to
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