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1. Vertex Grouper and TessellatorRegisters

‘VGT:IA_CNTL_STATUS - [R] - 32 bits - Access: 32:- GpuFOMMReg:0x88dc

‘DESCRIPTION: Status Bits

|

|
[Field Name | Bits |Default ||Description |
IA_BUSY I [none |If set, the IA is busy |
‘IA_DMA_BUSY Hl Hnone Hlf set, the DMA block within the IA is busy ‘
‘IA_DMA_REQ_BUSY HZ Hnone Hlf set, the DMA request within the 1A is busy ‘
IA_GRP_BUSY 3 [none |[if set, the Grouper block within the IA is busy |
IA_ADC_BUSY 4 Inone |lif set,the ADC block within the IA is busy |

[VGT:IA_ENHANCE - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28a70

‘Field Name

HBits

[Default  |[Description

\lvusc

H31:o

|
‘DESCRIPTION: Used for Late Additions of Control Bits. \
|
|

Hnone

HMisc bit

[VGT:IA_MULTI_VGT_PARAM

- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28aa8 |

‘DESCRIPTION: Specifies information for multiple VGT configurations ‘

‘Field Name

HBits

[Default  |IDescription |

PRIMGROUP_SIZE

15:0

OxFF

Number of primitives sent to one VGT block before
switching tothe next VGT block. It has an implied +1
=1 prim/group; 255 = 256 prims/group). Setting bigg
than 255 will cause performance degradation. For
PATCH primitives, this should be set no bigger than
(256/# of input control points)1 ). For dx11
tessdhtion, this should be set to a multiple of the
number of patches per threadgroup. If this value is
programmed to 0 (1 prim/group) it is internally treate
1 (2 prims/group)

If PARTIAL_ES WAVE_ON is OFF and streamout is
enabled, the primgroup size mbst less than 256 for 2
SE designs. For Adjacent primtypes, it should be les
than 128.

In Major Mode 1, the primgroup_size programming
cannot exceed 63

PARTIAL_VS_WAVE_ON

16

0x0

If this bit is set, then the VGT will issue a vswave as
soon as a primgroup finished. Otherwise, the VGT w
continue a vswave from one primgroup to next
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primgroup within a draw call. This must be enabled i
streamout is enabled
POSSIBLE VALUES:

00- partial_vs_wave_off

01- partial_vs_wave_on
SWITCH_ON_EOP 17 0x0 If this bit is set, the IA will switch between VGT block
at packet boundaries, otherwise it will switch based ¢
primgroups which are created according to the
programming of PRIMGROUP_SIZE. Must be set to
using Major Mode 1 withoutess, i.e. Pssthru etc.
POSSIBLE VALUES:

00 - switch_on_primgroup_size

01- switch_on_eop
PARTIAL_ES_WAVE_ON 18 0x0 If this bit is set, then the VGT will issue a eswave as
soon as a primgroup is finished. Otherwise, the VGT]
continue a eswave froone primgroup to next
primgroup within a draw call.
POSSIBLE VALUES:

00- partial_es_wave_off

01- partial_es_wave_on
SWITCH_ON_EOI 19 0x0 If this bit is set, the IA will switch between VGT block
at end of instance boundaries, otherwisgilitswitch
based on primgroups which are created according tg
programming of PRIMGROUP_SIZE. Must be set to
using Dx11 with tessellation and prim_id needs to be
correct. If this is set, PARTIAL_ES WAVE_ON must
be set because the GS table logiesh't allow multiple
prim groups to share a GS wave.
POSSIBLE VALUES:

00- switch_on_primgroup_size

01- switch_on_eoi
WD_SWITCH_ON_EOP 20 0x0 If this bit is set, the WD will switch between |A blockg
packet boundaries, otherwise it vélvitch based on
workgroupgroups which are created according to the
programming of (2 * PRIMGROUP_SIZE). Must be s
to 1 if using Major Mode 1 withoutess, i.e. Passthru
etc. Must also be setto 1 if RESET INDICES are
enabled, or when certain primitivgpes are used :
DI_PT_POLYGON, DI_PT_LINELOOP,
DI_PT_TRIFAN, DI_PT_TRISTRIP_ADJ
POSSIBLE VALUES:

00 - switch_on_workgroup_size

01- switch_on_eop

VGT:VGT_CACHE_INVALIDATION - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x88c4 |
‘DESCRIPTION: This register is used in specifying whether cache invalidation of ES2GS and GS2VS ring '
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is done via VC or/and TC. In low cost part VC may not present hence all the ES2GS/GS2VS ring buffer fet
done via TC and hence cache invalidatigill be done via TC.

[Field Name |Bits |Default  |[Description |
IVS_NO_EXTRA_BUFFER |5 |loxo |If set to one then disable gs_on bit |
STREAMOUT_FULL_FLUSH |[13 0x0 If setto 1 SO_VGTSTREAMOUT_FLUSH event work

like R7xx and prior. The VGT waits for VS threads to
compkte before notifying the CP.

ES _LIMIT 20:16 0x0 Performance knob to limit how far ES waves can get
ahead of GS waves. This is the number of ES waves
allowed in the ESGS ring buffer. The field is shifted s¢
represents bits [8:4]. A field value of O alle unlimited
ES waves.

‘VGT:VGT_CNTL_STATUS - [R] - 32 bits - Access: 32:- GpuFOMMReg:0x88f0
‘DESCRIPTION: Status Bits

|

|
[Field Name | Bits [Default  ||Description |
VGT_BUSY o [none |lif set, VGT is busy |
VGT_OUT_INDX_BUSY 1 [none |lif set, the Output Index btk within the VGT is busy |
VGT_OUT_BUSY 12 [none  |lif set, the Output block within the VGT is busy |
VGT_PT_BUSY 3 [none |lif set, the Pasthru block within the VGT is busy |
VGT_TE_BUSY 4 none If set, the Tessellation Engine block within the VGT i

busy

VGT_VR_BUSY 5 [none |lif set, the Vertex Reuse Block within the VGT is bus)
VGT_PI_BUSY 6 [none |lif set, the Primitive Input Block within the VGT is bus|
VGT_GS_BUSY 7 [none |lif set, VGT GS is actively processing |
VGT_HS_BUSY 8 lnone i set, VGT HS block within the VGTs busy |
VGT_TE11_BUSY o [none  |lif set, VGT TE11 (DX11 tessellation) block is busy |

‘VGT:VGT_DISPATCH_DRAW_INDEX - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x28b74 l
[Field Name | Bits [Default || Description |
IMATCH_INDEX [31:0 [none || |

IVGT:.VGT_DMA_BASE - [W] - 32 bits - Access: 32- GpuFOMMReg:0x287€8 |

DESCRIPTION: This is a writeonly register. For consistency, there are 8 address sets for the VGT DMA c(
registers. Writing to a particular set for the VGT DMA control registers is identicatiting to any other pair of
VGT DMA control registers.

[Field Name |Bits |Default  |[Description ’
[BASE_ADDR [31:0 none  |VGT DMA Base Address ]

© 2012 Advanced Micro Devices, Inc.
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This address must be naturally aligned to dit&vord.
Therefore, bit 0 of this register must be 0

VGT:VGT_DMA BASE_H | - [W] - 32 bits - Access: 32- GpuFOMMReg:0x287e4

DESCRIPTION: This is a writeonly register. For consistency, there are 8 address sets for the VGT DMA c¢
registers. Writing to a particular set for the VGT DMA control registers is idelrticariting to any other pair of
VGT DMA control registers. It contains the upper 8 bits of the DMA base address

‘Field Name HBits “Default HDescription |
[BASE_ADDR [7:0 none  ||This specifies upper-Bits of 40bits of DMA address |

VGT:VGT_DMA_INDEX_TYPE - [W] - 32 bits - Access: 32: GpuFOMMReg:0x28a7c |

DESCRIPTION: This is a writeonly register. For consistency, there are 8 address sets for the VGT DMA c
registers. Writing to a particular set for the VGT DMA control registers is identical tingrio any other pair of
VGT DMA control registers

Field Name | Bits [Default  |IDescription

INDEX_TYPE 1.0 none VGT DMA Index Type
POSSIBLE VALUES:

00- VGT_INDEX_16: VGT_INDEX_16 16bit
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 swgp
OXAABBCCDD -> 0xDDCCBBAA
03-VGT_DMA_SWAP_WORD:
VGT_DMA_SWAP_WORD word swap
OXAABBCCDD -> 0xCCDDAABB

BUF_TYPE 5:4 none Used to specify DMA buffer type
POSSIBLE VALUES:

00- VGT_DMA_BUF_MEM: VGT DMA index
buffer in memory (normal DMA reaest)

01- VGT_DMA_BUF_RING: VGT DMA index
buffer in a ring

02- VGT_DMA_BUF_SETUP: VGT DMA index
buffer ring setup transfer

RDREQ_POLICY 7:6 none Used to specify the L2 policy for fetches
POSSIBLE VALUES:
00- VGT_POLICY_LRU: LRU
01-VGT_POLICY_STREAM: STREAM

© 2012 Advanced Micro Devices, Inc.
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| | I [ 02-VGT_POLICY_BYPASS: BYPASS |
IATC 8 lnone  |Used to specify the ATC for fetches |

NOT_EOP 9 none Used to specify whether this DMA fetch is the last fe
of a draw call. When using dispatch draw, the entire
draw isbroken into sub draws and sub dma calls cou
be seen with not_eop set.
POSSIBLE VALUES:

00- normal eop

01 - suppress eop
REQ_PATH 10 none POSSIBLE VALUES:
00- MC Hub
01- TCI Interface

VGT:VGT_DMA_MAX_SIZE - [W] - 32bits - Access: 32:- GpuFOMMReg:0x28a78

DESCRIPTION: This is a writeonly register. This register is used for handling index out of bound issue. Iti
expected that driver set this register to less than or equal to VGT_DMA_SIZE, specifying hovetuaiyoad
data to be read from index buffer. If VGT_MAX_SIZE < VGT_DMA_SIZE, the reset of fetched indices are ¢
zero in VGT

Field Name | Bits |Default || Description

MAX_SIZE 31.0 none VGT DMA maximum number of indices until out of
bound index buffer iaccessed

VGT:VGT_DMA_NUM_INSTANCES - [W] - 32 bits - Access: 32 GpuFOMMReg:0x28a88

DESCRIPTION: This register specifies the number of instances value specified in the draw call. If instance
off, then this register is set to zero or oRer consistency, there are 8 address sets for the VGT DMA control
registers. Writing to a particular set for the VGT DMA control registers is identical to writing to any other pa
VGT DMA control registers.

[Field Name | Bits [Default || Description |
‘NUM_INSTANCES H31:0 Hnone HVGT DMA Number of Instances, minimum value is 1‘

‘VGT:VGT_DMA_SIZE - [W] - 32 bits - Access: 32- GpuFOMMReg:0x28a74 |

DESCRIPTION: This is a writeonly register. For consistency, there are 8 address sets for the VGT DMA c(
registers. Writing to a particular set for the VGT DMA control registers is identical to writing to any other pa|
VGT DMA control registers

[Field Name |Bits [Default  ||Description |
INUM_INDICES [31:0 [none  |VGT DMA Number of indices ]

IVGT:.VGT_DRAW_INITIATOR - [W] - 32 bits - Access: 32- GpuFOMMReg:0x287f0 |

DESCRIPTION: Ringspecific: This is a writ@nly register.
VGT_DRAW_INITIATOR is the register for triggering execution of a draw packet (2D or 3D).
The act of writing this register is a trigger thatitiates processing in the VGT.

© 2012 Advanced Micro Devices, Inc.
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‘Field Name

|Bits

|Default |[Description

SOURCE_SELECT

1:0

none

Input Source Select.
If the Source Select field is set to "Atiterement Index
mode and the Primitive Type is set to “Tri List w/Flag
then the draw initiatois processed as just a regular °T
List’.
POSSIBLE VALUES:
00- DI_SRC_SEL_DMA: VGT DMA Data
02-DI_SRC_SEL_AUO_INDEX: Autc-increment
Index

MAJOR_MODE

3.2

none

Major Mode
POSSIBLE VALUES:

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

01-DI_MAJOR_MODE_1: DI_MAJOR_MODE_1
Explicit Mode-- Configuration completely specified by
state registers.

NOT_ECP

none

This bit indicates that this draw initiator should not
generate an endf-packet signal because it will be
followed by one or more chained draw initiators. Care
must be taken so that this draw initiator is immediate
followed, at the hardware imtface, by a chained draw
initiator. (In other words, chained draw initiators cann
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 2D
blits.)
POSSIBLE VALUES:
00- normal eop
01 - suppress eop

USE_OPAQUE

none

This bit indicates that this draw call is a opaque draw|
POSSIBLE VALUES:

00 - nontopaque draw

01 - opaque draw

‘VGT:VGT_ENHANCE - [RIW] - 32bits - Access: 32: GpuFOMMReg:0x28a50

‘Field Name

HBits

HDefauIt HDescription

‘MISC

H31:0

|
‘DESCRIPTION: Used for Late Additions of Control Bits. ‘
|
|

|[none

HMisc bit

VGT:VGT_ESGS_RING_ITEMSIZE - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x28aac |

‘DESCRIPTION: Size of each vertex written to the ESGS Ring bufer ‘

‘Field Name

HBits

|Default  |[Description ’

© 2012 Advanced Micro Devices, Inc.
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ITEMSIZE 14:0 none

Size specified in dwords. Must be ast least 4 dwords|
must be a multiple of 4 dwords

VGT:VGT_ESGS_RING_SIZE -

[R/W] - 32 bits - Access: 32: GpuFOMMReg:0x30900 |

‘DESCRIPTION: Size of the ESGS Ring buffer in multiples of 256 bytes ‘

‘Field Name HBits

|Default  ||Description |

MEM_SIZE 31:0 none

For dual shader engine parts, the size must be set tg
multiple of 512 bytes since half ofahing is used for
each SE

‘VGT:VGT_ES_PER_GS- [R/W] - 32 bits - Access: 32:- GpuFOMMReg:0x28a58

‘Field Name HBits

|[Default  |IDescription

|
IDESCRIPTION: Maximum ES vertices per GS thread |
|
|

[ES_PER_GS [10:0 |none

HMaximum number of ES vertices per GS thtea

‘VGT:VGT_EVENT_INITIATOR

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

‘DESCRIPTION: Ringspecific: Event Inititiator

‘Field Name HBits

HDefauIt H

Description |

EVENT_TYPE 5.0

none

EventType (also called Event ID)
POSSIBLE VALUES:

01- SAMPLE_STREAMOUTSTATS1: Sample
Streamoutl Statitics countersinserted by the driver to requ
the GPU to sample counters associated with streamout. T
will subsequently write them to memory.

02- SAMPLE_STREAMOUTSTATS2: Sample
Streamout2 Stiics counters- Inserted by the driver to requ
the GPU to sample counters associated with streamout. T
will subsequently write them to memory.

03- SAMPLE_STREAMOUTSTATS3: Sample
Streamout3 Statitics counterdnserted by the driver teeques
the GPU to sample counters associated with streamout. T
will subsequently write them to memory.

04 - CACHE_FLUSH_TS: Destination Cache Flush witk
Timestamp-- Inserted by the driver to cause the CBs, DBs,
SX to flush all prior rendémg in any destination cache, wait
write confirm, then signal the CP.

05- CONTEXT_DONE: Inserted by the CP on the first
GFXDEC state update after a draw.

06 - CACHE_FLUSH: Destination Caches Flushed
Inserted by the driver to cause iBs, DBs, and SX to flush
all prior rendering in any destination cache to memory (No
Timestamp is Generated).

07- CS_PARTIAL_FLUSH: Used to flush Compute
Shader work after the CP in the VGT, SPI, SQ such that a
previous CS work launched prior tinis event will complete
execution in the shader core and free all shader resources

© 2012 Advanced Micro Devices, Inc.
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08- VGT_STREAMOUT_SYNC: The driver should not
insert this event unless it's requirr a bug workaround.

10- VGT_STREAMOUT_RESET: Resets internal
streanout related registers and should be sent prior to a dr
that has reprogrammed streamout registers.

11- END_OF_PIPE_INCR_DE: End Of Pipe event use
increment the Draw Engine Counter.

12- END_OF_PIPE_IB_END: End Of Pipe event used
indicate when the backend has finished processing the
command buffer.

13- RST_PIX_CNT: Reset SPI's auto Pixel C®Im-
Inserted by the driver.

15-VS PARTIAL FLUSH: Used to flush all work
between the CP and the ES, GS, VS shaders including th
VGT.

16- PS_PARTIAL _FLUSH: Used to flush all work
between the CP and the ES, GS, VS, PS shaders includin
conversion, primitive assembly, and VGT.

17- FLUSH_HS_OUTPUT: Flush Hull Shader Output
Sent by the VGT after an HS threadgpo Used to make sure
all HS threadgroup data is processed before the correspor
DS threadgroup begins.

18- FLUSH_LS OUTPUT: Flush Local Shader Output
Sent by the VGT after an LS threadgroup. Used to make s
all LS threadgroup data is prased before the corgsnding
HS threadgroup begins.

20- CACHE_FLUSH_AND_INV_TS_EVENT:
Destination Cache Flush and Invalidate with Timestamp
Inserted by the driver to cause the CBs, DBs, and SX to fly
and invalidate all prior rendering in adgstination cache, wal
for write confirm, then signal the CP.

21-ZPASS DONE: (Deprecatedise
PIXEL_PIPE_STAT_CONTRL/PIXEL_PIPE_STAT_DUMIF
events)

22- CACHE_FLUSH_AND_INV_EVENT: Destination
Cache Flush and Invalidatelnserted by the dver to cause th
CBs, DBs, and SX to flush and invalidated all prior renderi
in any destination cache to memory (No Timestamp is
Generated).

23- PERFCOUNTER_START: Start enabled event bas
Performance countersinserted by the driver.

24 - PERFCOUNTER_STOP: Stop enabled event base
Performance counters that are evenabled- Inserted by the
driver.

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

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

27- PERFCOUNTER_SAMPLE: Sample the performar
counters of all blocks- Inserted by the driver to read the
performance counters.

28- FLUSH_ES OUTPUT: Flush Export Shader Outpu
Inserted by the VGT tamstruct the SX to flush all the ES

© 2012 Advanced Micro Devices, Inc.
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output to memory.

29- FLUSH_GS_OUTPUT: Flush Geometry Shader
Output-- Inserted by the VGT to instruct the SX to flush all
GS output to memory.

30- SAMPLE_PIPELINESTAT: Sample Pipeline Statist
couners-- Inserted by the driver to request the GPU to san
counters associated with pipelinestats. The CP will
subsequently write them to memory.

31- SO_VGTSTREAMOUT_FLUSH: VGT Streamout
Flush-- This event will cause VGT to update the read only
offsets registers and then send a VGT_CP_strmout_flushe
instruct the CP to read the offsets.

32- SAMPLE_STREAMOUTSTATS: Sample Streamot
Statitics counters- Inserted by the driver to request the GP
sample counters associated with streamblg CP will
subsequently write them to memory.

33- RESET_VTX_CNT: Reset Vertex Countinserted by
the driver to reset the auto index cotor vertex count. There
are tvo counters one for gs and ngs and these should be
reset separately

36-VGT_FLUSH: VGT Flush Inserted by the driver to
cause the VGT to be flushed. Used whenria§ buffer sizes
are changed

39-SC_SEND_DB_VPZ: SC Send Depth Block VPo#r
- Inserted by the SC when it sends the vport array Zmin an
Zmax valuego the DBs.

40- BOTTOM_OF_PIPE_TS: Bottom of the Pipe
Timestamp-- Inserted by the driver to request a bottom of g
timestamp be sent memory, no flushing required.

42 - DB_CACHE_FLUSH_AND_INV: DB Flush and
Invalidate- Inserted by thelriver when the depth surface is
paged out of memory.

43- FLUSH_AND_INV_DB_DATA_TS: Flush and
Invalidate DB's Data Cache Onlynserted by the driver to
cause the DB to flush and invalidate only its data cache, w
for write confirm, then signaghe CP. The other destination
caches must also signal the CP for this event. All response
the CP must be in the order the TS were received, regard|
the cache is required to otherwise act upon it.

44-FLUSH_AND_INV_DB_META: Flush and Invidate
DB’s Meta (htile) Only Inserted by the driver to cause the
to flush and invalidate only its Meta cache.

45- FLUSH_AND_INV_CB_DATA_TS: Flush and
Invalidate CB’s Data Cache Onlynserted by the driver to
cause the CB to flush and inveadig only its data cache, wait
for write confirm, then signal the CP. The other destination
caches must also signal the CP for this event. All response
the CP must be in the order the TS were received, regard|
the cache is required to otherwisé agon it.

46 - FLUSH_AND_INV_CB_META: Flush and Invalidat
CB’s Meta (cmask/fmask) Onhinserted by the driver to
cause the CB to flush and invalidate only its Meta cache.

47 - CS_DONE: Inserted by the driver using an

© 2012 Advanced Micro Devices, Inc.
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EVENT_WRITE_EOS packeThe SQ, in response, will
generate a signal to indicate that all CS work prior to this p
has completed.

48- PS_DONE: Inserted by the driver using an
EVENT_WRITE_EOS packet. The SQ, in response, will
generate a signal to indicate that all\®Sk prior to this point
has completed.

49- FLUSH_AND_INV_CB_PIXEL_DATA: Flush and
invalidate CB’s pixel (render target) data in color cache. D
not guarantee UAV(RAT) flusandinv, and does not flush th
cmask/fmask cache either. Typically wddde inserted by the
driver before resolving or expanding an MSAA buffer. No
wait-idle is necessary between this flush and the subseque
resolve/expand draw command.

51- THREAD_TRACE_START: Enable thread trace in
SQ. Inserted by the driver.

52- THREAD_TRACE_STOP: Enable thread trdnesQ.
Inserted by the driver.

54 - THREAD_TRACE_FLUSH: Flush the thread trace
buffer to memory. The flush is not guaranteed to have
completed until either (1) the GUI is idle, or (2) BOTH a
subsequentithestamp have been returned and
SQ_THREAD_TRACE_WPTR.BUSY reads 0.

55- THREAD_TRACE_FINISH: Flush the thread trace
buffer to memory and reset the memory write address to tf
value last written to SQ_THREAD_TRACE_BASE (which
may change the destinatibuffer). The flush is not guarante
to have completed until either (1) the GUI is idle, or (2) BO
a subsequent timestamp has been returned and
SQ_THREAD_TRACE_WPTR.BUSY reads 0. Only one of
these events may be present in the pipeline at a given time

56 - PIXEL_PIPE_STAT_CONTROL: Controls which
pixel pipe counters to either dump or reset based on subse
events.

57- PIXEL_PIPE_STAT_DUMP: Dumps the currently
selected pixel pipe counter to memory address specified ir]
event.

58- PIXEL_PIPE_STAT_RESET: Resets the currently
select pixepipe counter to default value.

IADDRESS_HI [26:18 |none  |laddress bits 39:31 for zpass event |
[EXTENDED_EVENT 27 [none [0 for single DW event, 1 for two DW event |

‘VGT:VGT_GROUP_DECR - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x28a2c |

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 decremented for all groups taken frg
input stream esept for the first group.

‘Field Name HBits HDefauIt HDescription ’

‘DECR HS:O Hnone HDecrement amount for groups except the first ‘
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‘VGT:VGT_GROUP_FIRST_DECR - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x28a28

DESCRIPTION: THIS REGISTER IS IGNORED IN MBR MODE 0 FOR PRIM TYPES 0 THRU 21 !! This
register contains the amount by which the draw initiator index count is decremented for the first group take
the input stream.

[Field Name | Bits |Default  ||Description |
FIRST_DECR 3.0 none Decrement amount fohe first group
| | | | |

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

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 ! Th
register contains the prim type output by the grouper stage &f@&ie

Please note the following restrictions in the use of this register

1.1. The PRIM_ORDER settings of VGT_GRP_FAN, VGT_GRP_LOOP, and VGT_GRP_POLYGON are n
permitted if the VGT_OUTPUT_PATH_CNTL register is set to VGT_OUTPATH_PASSTHRU. Implementin
primitive orders correctly would require the VGT Passthru Block to have storage for thecasestompound
index.

2.2. If the VGT_OUTPUT_PATH_CNTL register is set to VGT_OUTPATH_PASSTHRU, then the PRIM_T
setting of VGT_GRP_3D_QUAD (with a PRIM_ORDERither VGT_GRP_LIST or VGT_GRP_STRIP) will n
necessarily have the correct order for flat shading for either Direct3D or OpenGL. (This restriction does NC
to quads that are processed through the Vertex Reuse Block.)

3.3. If the VGT_OUTPUT_PATH_QN register is set to VGT_OUTPATH_PASSTHRU and the PRIM_TYPE
of the VGT_GROUP_PRIM_TYPE register is set to VGT_GRP_3D_QUAD, then each quad primitive will b
decomposed into two triangles regardless of the setting of the RETAIN_QUADS field in the
VGT_GROUP_PRIM_TYPE register.

Field Name | Bits |Default |IDescription

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 FILL_RECT
10-VGT_GRP_2D_LINE: VGT_GRP_2D LINE
11-VGT_GRP_2D TRI: VGT_GRP_2D TRI
12-VGT_GRP_PRIM_INDEX_LINE:

VGT_GRP_PRIM_INDEX_LINE
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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:
VGT_GRP_3D_LINE_ADJ

16- VGT_GRP_3D_TRI_ADJ:
VGT_GRP_3D_TRI_ADJ

17-VGT_GRP_3D_PATCH:
VGT_GRP_3D_PATCH

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 caukes {
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 letween 0 and
15, inclusive, (tri list, tri strip, tri fan, etc...). This bit is
implied to be zero for VGT_DRAW_INITIATOR prim
types 0 thru 15 if the Major Mode of the
VGT_DRAW_INIITIATOR is 0. If this bit is set for
prim types O thru 15, then the primigiindex order fron
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_PATH_CNT
is set to VGT_OUTPATH_PASSTHRU and the
VGT_GROUP PRIM_TYPE.PRIM_TYPE is set to
VGT_GRP_3D_TRl 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/loapolygon 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 artde 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 decomposed into triangles.

POSSIBLE VALUES:

00 - Decompose cads into triangles
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| I I || 01- Retain quads (legal only for tessellation engil

PRIM_ORDER 18:16 none Prim order output by grouper stage of the VGT.
POSSIBLE VALUES:
00- VGT_GRP_LIST
01-VGT_GRP_STRIP
02-VGT_GRP_FAN
03-VGT_GRP_LOOP
04-VGT_GRP_POLYGON

VGT:VGT_GROUP_VECT_O0_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, whichmponents are relevant for vector O of a group. At least one compon
vector 0 must be indicated. This register also contains the stride of vector Gi{inviérds) in the input stream a
the amount to shift the input stream (inldi6 words) afte extracting the vector.

Field Name |Bits |[Default  |IDescription

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

POSSIBLE VALUES:
00 - disable
01- enable

COMP_Y_EN 1 none Indicates that component Y Mbe 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 0
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 active vector.
See the programming guidelines for the situation in
which a vector uses no data from the shifter.

SHIFT 23:16 none The amount to shift the input stream after extracting
vector O (in 16bit words). This field must be less than
equal to tle STRIDE field for proper shifter operation.

[VGT:VGT_GROUP_VECT_0_FMT_CNTL - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28a38 |
[DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 211! |
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This register controls how eachaled component of vector 0 of each group is extracted from the stream. If
component is not enabled in the VGT_GROUP_VECT_0_CNTL register, then the settings for that compon
ignored. If a component conversion is set to VGT_GRP_INDEX_16 or VGT_SBEXI 32, then that compone
is treated as an index. It will be clamped to be within the min and max index values (see the VGT_MAX_V]
and the VGT_MIN_VTX_INDX registers). It will also be offset with the index offset value (see the
VGT_INDX_OFFSET ragter). If the conversion is set to VGT_GRP_INDEX_ 32, then the upper byte oftifie
value will be masked to zeros prior to clamping, offsetting, ariboat conversion. The component conversid
for each component is passed to the Output Blodkeo¥/GT where is it used to determine the appropriatofix
float conversion for the particular component

The offset field in the VGT_GROUP_VECT_0_FMT_CTNL register specifies where the component should
extracted from the shift register. This specifioatallows components to be-oedered with vector 0; however, th
cannot be reorder between vector 0 and vector 1, nor can they bwdered between groups

Field Name | Bits |[Default |IDescription

X_CONV 3:0 none X Component Determination.
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 streanas unsigned int

03- VGT_GRP_UINT_32: VGT_GRP_UINT 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 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 essellation engine

X_OFFSET 74 none X Component Offset. This field is the offset, in-tié
words, of the X component in the input cycle.

Y_CONV 11:8 none Y Component Determination. See the X component
determination field for description.
POSSIBLE VALUES:

00- VGT_GRP_INDEX_16:
VGT_GRP_INDEX_16 16 bits from stream with 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 ]
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bits from stram as unsigned int

03-VGT_GRP_UINT_32: VGT_GRP_UINT_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 signedin

06- VGT_GRP_FLOAT_32:
VGT_GRP_FLOAT_32 32 hits 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 fran tessellation engine

Y_OFFSET 15:12 none Y Component Offset. This field is the offset, in-tié
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.
POSSIB.E 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_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 gigd 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
Z_OFFSET 23:20 none Z Component Offset. This field is the offset, in-1ii6
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:
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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_SINT_32: VGT_GRP_SINT_32 3
bits from streanas 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 baryceiotr
value from tessellation engine

W_OFFSET 31:28

none

W Component Offset. This field is the offset, in-li6
words, of the Z component in the input cycle.

VGT:VGT_GROUP_VECT_1 CNTL - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28a34

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 ! Th
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 componghbgetver, vector 1 may have none set.

Field Name |Bits |Default  |[Description
COMP_X_EN 0 none POSSIBLE VALUES:
00 - disable
01- enable
COMP_Y_EN 1 none POSSIBLE VALUES:
00 - disable
01- enable
COMP_Z _EN 2 none POSSIBLE VALUES:
00 - disable
01- enable
COMP_W_EN 3 none POSSIBLE VALUES:
00 - disable
01- enable
‘STRIDE H15:8 Hnone H \
‘SHIFT H23:16 Hnone H \

VGT:.VGT_GROUP_VECT_1_FMT_CNTL

- [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28a3c |

DESCRIPTION: THIS REGISTER IS IGNORED IN MAJOR MODE 0 FOR PRIM TYPES 0 THRU 21 ! Th
register is identical to VGT_GROUP_VECT_0_FMT_CNTL except that it controls the formatting of output
instead of output vector 0. See description of VECT_0 for additinformation
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[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 withdiex
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 sigd 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
value from tessellation engine

X_OFFSET [7:4 [none ||

Y_CONV 11:8 none POSSIBLE VALUES:

00- VGT_GRP_INDEX_16:
VGT_GRP_INDEX_16 16 bits from stream with 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 in

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
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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

|none

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 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_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

Z_OFFSET

\23:20

‘none

W_CONV

27:24

none

POSSIBLE VALUES:

00- VGT_GRP_INDEX_16:
VGT_GRP_INDEX_16 16 bits from stream with 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 321
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_SNT_32: VGT_GRP_SINT_32 37
bits from stream as signed int

06- VGT_GRP_FLOAT_32:
VGT_GRP_FLOAT_32 32 bits from stream as float
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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

H31:28

Hnone H

‘VGT:VGT_GSVS_RING_ITEMSIZE - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28ab0 |

‘DESCRIPTION: Size of each primitive written to the GSVS Rindebouf ‘

‘Field Name

HBits

HDefauIt H

Description |

ITEMSIZE

14:0

none

Size specified in dwords. Must be ast least 4 dwords
must be a multiple of 4 dwords

‘VGT:VGT_GSVS_RING_OFFSET_l - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28a60 |

‘Field Name

HBits

HDefauIt H

Description |

‘OFFSET

H14:o

Hnone H

‘VGT:VGT_GSVS_RING_OFFSET_2 - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28a64 l

‘Field Name

HBits

HDefauIt H

Description |

‘OFFSET

H14:o

Hnone H

‘VGT:VGT_GSVS_RING_OFFSET_3 - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28a68 l

‘Field Name

HBits

HDefauIt H

Description |

‘OFFSET

H14:0

Hnone H

[VGT:VGT_GSVS_RING_SIZE - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x30904 |

‘DESCRIPTION: Size of the GSVS Ring buffer in multiples of 256 bytes ‘

‘Field Name

HBitS

HDefauIt H

Description |

MEM_SIZE

31:0

none

For dual shader engine parts, the size must be set tg
multiple of 512 bytes since half of the ring is used fol
each SE

IVGT:VGT_GS_INSTANCE_CNT - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28b90 |

‘DESCRIPTION: Speifies the amount of GS prim instancing ’

‘Field Name

HBits

HDefauIt H

Description ’

ENABLE

0

none

Enable GS instancing

POSSIBLE VALUES:
00- gs_instance_disable
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| “ “ || 01- gs_instance_enable |

CNT 8:2 none Number of GS prim instances, if set to 0 gsanstng is
treated as off, no instance id provided

VGT:VGT_GS_MAX_VERT_OUT - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28b38 |
IDESCRIPTION: VGT max verts output by the GS for each prim |
‘Field Name HBits HDefauIt HDescription ‘

MAX_VERT_OUT 10:0 none GS Scenario C

When in scenario C, the VGT uses this register to
determine how many GS output verts to create. The
is responsible for construction of the primitives base
what the shader does.

GS Scenario G

When in scenario G and 10xx on, the VGTl wiamp
the number of emits from the GS shader against this
value (earlier there was an automatic clamp against
default of 1024). There is no default value for this
register on reset, the API should program this to 102
initialization if the featurés not required.

VGT:.VGT_GS_MODE - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28a40 |
‘DESCRIPTION: VGT Geometry Shader Control Register ‘
[Field Name |Bits |Default  |[Description |

MODE 2:0 none Indicates which of the GS scenarios are enabled
POSSIBLEVALUES:
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
04- GS_SCENARIO_C: GS_SCENARIO_C
05- SPRITE_EN: SPRITE_EN

CUT_MODE 5:4 none 00: more than 512 gs emit vertices, 01: more than 256
less than equal to 512 emit vertices, 10:more than 12§
less than or equal to 256 gs emit vertices, 11: less tha
equal to 128 gs emit vertices

POSSIBLE VALUES:
00- GS_CUT_1024
01-GS_CUT 512
02-GS_CUT_256
03-GS_CUT_128

GS_C_PACK_EN 11 none Indicates whether to pack the indices when in scenari
mode
ES_PASSTHRU H13 Hnone Hsets to one if VS shader is passthru when GS scenari{
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used

POSSIBLE VALUES:
00- passthru_dis
01- passthru_en

COMPUTE_MODE 14 none set to one if GS shader is to be skipped when GS sce
G is used. Used for GPGPU.

POSSIBLE VALUES:
00- compute_dis
01- compute_en

FAST_COMPUTE_MODE 15 none set to one to enablee ES thread per clock.
COMPUTE_MODE must also be 1.
POSSIBLE VALUES:
00- fast_compute_dis
01-fast_compute_en

ELEMENT_INFO_EN 16 none set to one to have parts of vertex id, instance id, and g
rate overwrite the MSBs of the ES threabase address
POSSIBLE VALUES:

00- element_info_en_dis

01- element_info_en_en

PARTIAL_THD_AT_EOI 17 none set to one to have partial threads submitted at the end
instance
POSSIBLE VALUES:

00- partial_thd_at_eoi_dis

01- partial_thd_at_eoi_en

SUPPRESS_CUTS 18 none set to one to suppress cuts. this can be used with poir|
allow for the max GS wave count regardless of the mg
vert count. CUT_MODE must be set to 3 to get the ful
benefit.
POSSIBLE VALUES:

00- suppress_cuts_dis

01- suppress_cuts_en

ES WRITE_OPTIMIZE 19 none Controls whether the ESGS ring is omtimized for write
combining. 0 is the old (9xx) mode

POSSIBLE VALUES:
00 - disable write combining address pattern
01 - enable writecombining address pattern

GS_WRITE_OPTIMIZE 20 none Controls whether the GSVS ring is omtimized for write
combining. O is the old (9xx) mode
POSSIBLE VALUES:

00 - disable write combining address pattern

01 - enable write combining addregattern

ONCHIP 22:21 none Controls whether the ESGS and GSVS ring buffers ar
maintained in LDS or in offchip memory
POSSIBLE VALUES:

00- 0 - Offchip GS

03- 3- ES and GS are onchip
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VGT:VGT_GS_ONCHIP_CNTL - [RIW] - 32 bits - Acces: 32 - GpuFOMMReg:0x28a44 |
‘DESCRIPTION: VGT Geometry Shader Control Register for on chip mode |
[Field Name | Bits |Default ||Description |

ES VERTS PER_SUBGRP [|10:0 none The worst case number of ES vertices needed to cre
the GS prims specified in GS_PRIMER_SUBGRP

‘GS_PRIMS_PER_SUBGRP H21:11 Hnone HThe number of GS prims that can fit in the LDS \

‘VGT:VGT_GS_OUT_PRIM_TYPE - [RIW] - 32 bits - Access: 32 GpuFOMMReg:0x28a6¢
‘DESCRIPTION: VGT GS output primitive type

|

|
‘Field Name HBits HDefauIt HDescription ‘
IOUTPRIM_TYPE 5:0 lox0 |GS output primitive type |
IOUTPRIM_TYPE_1 [13:8 lox0 ||GS output primitive type for stream 1 |
|OUTPRIM_TYPE_2 21:16  [ox0 ||GS output primitive type for stream 2 |
IOUTPRIM_TYPE_3 [27:22 |jox0 |GS output primitive type for stream 3 |
UNIQUE_TYPE_PERSTREAM|31 0x0 If 1 OUTPRIM_TYPE field represents stream 0. If O

OUTPRIM_TYPE field is for all streams.

‘VGT:VGT_GS_PER_ES- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28a54 |
IDESCRIPTION: Maximum GS prims per ES thread |
[Field Name | Bits |Default |Description |

GS_PER_ES 10:0 none Maximum number of GS prims per ES thread
When PARTIAL_ES_WAVE_ON is set to 0,
(gs_per_es/primgroup_size) must be lesser than
(GPU_VGT__GS_TABLE_DEPTH3)

‘VGT:VGT_GS_PER_VS - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28a5c |
IDESCRIPTION: Maximum GS threads per VS thread |

[Field Name | Bits |[Default |IDescription

IGS_PER_VS 3:0 lnone | IMaximum number of GS threads per VS thread

‘VGT:VGT_GS_VERTEX_REUSE - [R/W] - 32 bits - Access: 32:- GpuFOMMReg:0x88d4 |
‘DESCRIPTION: reusability for GS path, it has nothing to do with number of good simd ‘

[Field Name |Bits |Default  |[Description ’

VERT_ REUSE 4:0 0x10 Reusability number for GS input prims. Can be set t(
either 0, or from 416 in normal GS G mode of
operation, but it must bat least 4 if the tessellation
output is piped to the GS path
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‘VGT:VGT_GS_VERT_ITEMSIZE - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28b5c
‘DESCRIPTION: Size of each vertex for Stream 0 written to the GSVS Ring buffer

[Field Name | Bits |Default ||Description

ITEMSIZE [14:0 |none  |Isize specified in dwords.

VGT:VGT_GS_VERT_ITEMSIZE_1 - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x28b60 |
‘DESCRIPTION: Size of each vertex for Stream 1 written to the GSVS Ring buffer ‘
‘Field Name HBits HDefauIt HDescrption ‘
ITEMSIZE [14:0 [none |Isize specified in dwords. |

‘VGT:VGT_GS_VERT_ITEMSIZE_Z - [R/IW] - 32 bits - Access: 32- GpuFOMMReg:0x28b64 |
‘DESCRIPTION: Size of each vertex for Stream 2 written to the GSVS Ring buffer ‘

[Field Name | Bits |Default |Description

ITEMSIZE [14:0 [none ||size specified in dwords.

‘VGTZVGT_GS_VERT_H-EMS|ZE_3 - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28b68 l
IDESCRIPTION: Size of each vertex for Stream 3 written to the GSVS Ring buffer |

[Field Name | Bits |Default || Description

ITEMSIZE [14:0 [none  ||size specified in dwords.

‘VGT:VGT_HOS_CNTL - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28a14 |

DESCRIPTION: This register controls the behavior of the Tessellation Engine block at the backend of the
This register is releant only if the VGT_OUTPUT_PATH_CNTL register specifies the Tessellation Engine b
the VGT backend path. Note that the tessellation engine is enabled by selecting the tessellation engine pa
VGT_OUTPUT_PATH_CNTL register as opposed to thglsienable bit that was used in previous architectur

Field Name |Bits [Default  |IDescription
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: This register specifies a Max tessellation level clamp that the hardware will apply to fetchg
Factors.

[Field Name |Bits |Default  |[Description ’

MAX_TESS 31:0 none Values in the range (0.0, 64.0) are legal. If the incom
factor isa Nan, a negative number or Zero, it is not
clamped against this value.
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‘VGT:VGT_HOS_MIN_TESS_LEVEL - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28alc |

DESCRIPTION: This register specifies a Min tessellation level clamp that the hardware \pliy &pfetched Tes
Factors.

[Field Name | Bits |Default  ||Description |

MIN_TESS 31:.0 none Values in the range (0.0, 64.0) are legal. If the incom
factor is a Nan, a negative number or Zero, it is not
clamped against this value.

VGT:VGT_HOS_REUSE_DEPTH - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x28a20

DESCRIPTION: This register tells the tessellation how many of most recently submitted vertices it can reu
This register is relevant only when the VGT_OUT_CNTL register specifies "Tessellagion Hn the Path Selec
field.

Field Name | Bits |[Default  |IDescription

REUSE_DEPTH 7:0 none Set this register to 2 more than the desired reuse de
Ideally this should be set to 16 and not changed

‘VGT:VGT_HS_OFFCHIP_PARAM - [R/IW] - 32 bits - Access: 32 - GpuFOMMReg:0x3093c |
‘DESCRIPTION: Control parameters for the Offchip HS mode of operation ‘

[Field Name | Bits [Default  |[Description |

OFFCHIP_BUFFERING 8:0 0x0 Amount of offchip buffering available, ranges from 1
64 8K dword buffers.

OFFCHIP_GRANWARITY 10:9 0x0 POSSIBLE VALUES:

00- 8K dwords
01- 4K dwords
02 - 2K dwords
03- 1K dwords

VGT:VGT_INDEX_TYPE - [W] - 32 bits - Access: 32: GpuFOMMReg:0x3090c |
IDESCRIPTION: 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 "Attcrement 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
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‘VGT:VGT_INDX_OFFSET - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28408

DESCRIPTION: Ringspecific (but exists only foimg 0). For components that are that are specified to be ing
(see the VGT_GROUP_VECT_0_FMT_CNTL register), this register is the offset value. Offsetting occurs p
clamping and fixeflt conversion.

[Field Name | Bits |Default  ||Description |
INDX_OFFSET 310 none  |[Index offset value (3®it adder), extend it to 3@its |

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

‘Field Name HBits HDefauIt HDescripion
[STEP_RATE 310 [none |linstance step rate

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

[Field Name | Bits [Default |IDescription
[STEP_RATE 310 [none |linstance step rate

‘VGT:VGT_LS_HS_CONFIG - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28b58 |
IDESCRIPTION: Used to specify LS/HS control values |

[Field Name | Bits [Default  ||Description |

NUM_PATCHES 7:0 none Indicates number of patches in a thtg@up. Max
verts/threadgroup is 4k.

IHS_NUM_INPUT_CP [13:8 lnone | INumber of control points in HS input patch |

[HS_NUM_OUTPUT_CP [19:14  |jnone  |INumber of control points in HS output patch |

‘VGT:VGT_MAX_VTX_INDX - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28400 |

DESCRIPTION: Ringspecific (but exists only for ring 0). For components that are that are specified to be i
(see the VGT_GROUP_VECT_0_FMT_CNTL register), this register is the maximum clamp value. Clampir
after offsetting and prior téix->flt conversion.

[Field Name | Bits [Default  |IDescription |

IMAX_INDX 31:0 [none | Imaximum clamp value for index clamp, exten it tolg

VGT:VGT_MIN_VTX_INDX - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28404 |

DESCRIPTION: Ringspecific (but exis only for ring 0). For components that are that are specified to be in
(see the VGT_GROUP_VECT_0_FMT_CNTL register), this register is the minimum clamp value. Clampin
after offsetting and prior to fixflt conversion.

‘Field Name HBits HDefaut HDescription ‘

‘MIN_INDX HSl:O Hnone Hminimum clamp value for index clamp, extend it te 31
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| | | [bits |

‘VGT:VGT_MULTI_PRIM_IB_RESET_EN - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x28a94 |
‘DESCRIPTION: This register enabling reseting of prim based on rasa¢x |

[Field Name | Bits |Default ||Description |

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

POSSIBLE VALUES:
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 register specifies the 2#t index value used to reset the primitive order (strip/fan/polyg‘

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

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

‘VGT:VGT_NUM_INDICES - [W] - 32 bits - Access: 32- GpuFOMMReg:0x30930 |
IDESCRIPTION: VGT Number of Indices |
[Field Name | Bits [Default  |IDescription |

NUM_INDICES 31:.0 none This field indicates the number of indices to preckes
this draw initiator. Note this count is not necessarily {
count of the primitives. It is also not the index buffer
in memory.When using Dx11 compute shaders, this
register needs to be written by the driver to the prodt
of X,y,z which are th& dimensions that define a
compute shader threadgroup size.

[VGT:VGT_NUM_INSTANCES - [W] - 32 bits - Access: 32: GpuFOMMReg:0x30934 |
[IDESCRIPTION: VGT Number of Instances |
[Field Name |Bits [Default  |IDescription |

NUM_INSTANCES 31:.0 none Number of irstances in a draw call, if set to zero, it is
interpreted as 1. The maximum value is 2432

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 B4R his
register selects which backend path will be used by the VGT block.

‘Field Name HBits HDefauIt HDescription ‘

PATH_SELECT 2:0 none This field indicates the VGT baeaknd path to be used.
POSSIBLE VALUES:
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00- VGT_OUTPATH_VTX_REUSE
01-VGT_OUTPATH_TESS_EN
02-VGT_OUTPATH PASSTHRU
03-VGT_OUTPATH_ GS_BLOCK
04-VGT_OUTPATH_HS_BLOCK

VGT:.VGT_OUT_DEALLOC_CNTL - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28c5¢ |

‘DESCRIPTION: This register controls, within a procesector, when the previous process vector ialideated. ‘

‘Field Name

HBits

HDefauIt HDescription ‘

IDEALLOC_DIST

Hs:o

Hnone

|[From r7xx onwards this register should only be set t

‘VGT:VGT_PRIM ITIVEID_EN

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

‘DESCRIPTION: This register enables the 3#t primitivelD value ‘

‘Field Name

HBits

|Default  ||Description |

PRIMITIVEID_EN

0

none

PrimitivelD generation is enabled
POSSIBLE VALUES:
00 - suppress PrimitivelD output
01 - output primitivelD

‘VGT:VGT_PRIMITIVEID_RESET - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28a8c l

DESCRIPTION: This register specifies the 3t starting primitivelD value specified by user which is
incremented for each new primitive

‘Field Name

HBitS

HDefauIt HDesciption ‘

‘VALUE

H31:o

H0xo

HReset value of PrimitivelD ‘

VGT:VGT_PRIMITIVE_TYPE

- [W] - 32 bits - Access: 32- GpuFOMMReg:0x30908 |

IDESCRIPTION: VGT Primitive Type

‘Field Name

HBits

|[Default |IDescription |

PRIM_TYPE

5:0

none

Primitive Type.
This field is anly used in Major mode 0. For Major Mo
1, the prim type specified in the
VGT_GRP_PRIM_TYPE register is used
POSSIBLE VALUES:

00- DI_PT_NONE: DI_PT_NONE None (does ng
create draw trigger)

01-DI_PT_POINTLIST: DI_PT_POINTLIST Poin
List

02-DI_PT_LINELIST: DI_PT_LINELIST Line Lis

03-DI_PT_LINESTRIP: DI_PT_LINESTRIP Line
Stri

84- DI_PT_TRILIST: DI_PT_TRILIST Tri List

05-DI_PT_TRIFAN: DI_PT_TRIFAN Tri Fan

06- DI_PT_TRISTRIP: DI_PT_TRISTRIP Tri Strig
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09-DI_PT_PATCH: DI_PT_PATCH Patch prim
type used in conjunction with HS_NUM_INPUT_CP

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_TRISTRP_ADJ Adjacent Tri Strip

16-DI_PT_TRI_WITH_WFLAGS:
DI_PT_TRI_WITH_WFLAGS Tri List w/Flags (legacy
R128)

17-DI_PT_RECTLIST: DI_PT_RECTLIST Rect
List

18- DI_PT_LINELOOP: DI_PT_LINELOOP Line
LOOP

19-DI_PT_QUADLIST: DI_PT_QUADLIST Quac
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 Copy Rect L
V2

25-DI_PT_2D_COPY_RECT_IST_V3:
DI_PT_2D_COPY_RECT_LIST_V3 2D 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 fiangle Strip

VGT:VGT_REUSE_OFF - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28ab4 |

DESCRIPTION: This register will turn off reuse in for VS process vector generation. Note that we will neve
off reuse for ES process vector. Reuse witlipeed off for streamout and viewport

‘Field Name

HBits

|Default  |[Description ’

REUSE_OFF

0

none

reuse is off (set to 1)
POSSIBLE VALUES:
00- Reuse on
01- Reuse off
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‘VGT:VGT_SHADER_STAGES_EN - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28b54 |

required when changg to/from some combinations.

DESCRIPTION: This is used to specify what shader stages are enabled. A VGT_FLUSH or PIPE FLUSH

[Field Name | Bits |Default  ||Description |

LS_EN 1:0 none

Controls the behavior of the LS stage

POSSIBLE VALUES:
00-LS_STAGE_OFF: LS shader stage is Off
01-LS_STAGE_ON: LS shader stage is On
02- CS_STAGE_ON: Dx11 Compute shader is

HS_EN 2 none

Controls the behavior of the HS stage
POSSIBLE VALUES:
00- HS_STAGE_OFFHS Stage is Off
01-HS_STAGE_ON: HS Stage is On

ES_EN 4:3 none

Controls the behavior of the ES stage
POSSIBLE VALUES:
00- ES_STAGE_OFF: ES Stage is Off
01-ES_STAGE _DS: ES Stage is On, the ES is t
DS Shader for tessellationeduation
02-ES_STAGE_REAL: ES Stage is On, and a re
ES is being used in conjuction with a GS

GS_EN 5 none

Controls the behavior of the GS stage
POSSIBLE VALUES:
00- GS_STAGE_OFF: GS Stage is Off
01- GS_STAGE_ON: GS Stage is On,
VGT_GS_MODE.bits. MODE must be set to
SCENARIO_G

VS_EN 7:6 none

Controls the behavior of the VS stage
POSSIBLE VALUES:
00- VS_STAGE_REAL: VS Stage is On, writes t(
the parameter cache (Dx9 mode)
01-VS_STAGE_DS: VS Stage is On, acts as an
evaluation shader (DS) for Dx11 tessellation
02-VS_STAGE_COPY_SHADER: VS Stage is (
the VS is a copy shader for fetching from the GS ring
andwriting to the parameter cache

DYNAMIC_HS 8 none

Indicates whether the output of the HS stages away
stays orchip (8xx mode) or whether its dynamically
decided to use ofthip memory and thus use multiple
SIMDs to execute subsequent DS waves from the
threadgroup

POSSIBLE VALUES:
00- hs_onchip
01- hs_dynamic_off_chip

VGT:VGT_STRMOUT_B UFFER_CONFIG - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28b98 |

‘DESCRIPTION: Stream out enable bits. CP will use for SO coherency register validness. ’
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[Field Name | Bits |Default  ||Description

STREAM_0 BUFFER_EN 3.0 0x0 Bind buffers for stream 0. B@ set to on indicates buff¢
0 is bound, bit 1 for buffer 1, bit 2 for buffer 2 and bit
for buffer 3

STREAM_1 BUFFER_EN 7:4 0x0 Bind buffers for stream 1. Bit O set to on indicates bu
0 is bound, bit 1 for buffer 1, bit 2 for buffer 2 and bit
for buffer 3

STREAM_2 BUFFER_EN 11:8 0x0 Bind buffers for stream 2. Bit 0 set to on indicates bu
0 is bound, bit 1 for buffer 1, bit 2 for buffer 2 and bit
for buffer 3

STREAM_3 BUFFER_EN 15:12 0x0 Bind buffers for stream 3. Bit 0 set to on indicatesfer
0 is bound, bit 1 for buffer 1, bit 2 for buffer 2 and bit
for buffer 3

VGT:VGT_STRMOUT BUFFER_FILLED SIZE 0 - [R/W] - 32 bits - Access: 32-

GpuFOMMReg:0x30910

IDESCRIPTION: Streamout adjusted size for pipe ID 0. |
[Field Name | Bits |[Default  |IDescription |

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 - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x30914

IDESCRIPTION: Streamout adjusted size for pipe ID 0. |
[Field Name | Bits |Default |IDescription |

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 point
BufDwordWritten counts are maintained.

VGT:VGT_STRMOUT_BUFFER_FILLED_SIZE_2 - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x30918

‘DESCRIPTION: Streamout adjusted size for pipe ID 0. ’
‘Field Name HBits HDefauIt HDescription ‘

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.
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VGT:VGT_STRMOUT_BUFFER_FILLED_SIZE_3 - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x3091c

IDESCRIPTION: Streamout adjusted size for pipe ID 0. |
[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_OFFSET_O - [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 - [RIW] - 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_CurVertindex.

[VGT:VGT_STRMOUT_BUFFE R_OFFSET_2 - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28afc |
[DESCRIPTION: Stream out offset. |
[Field Name |Bits [Default  |IDescription |

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

‘VGT:VGT_STRMOUT_BUFFER_OFFSET_3 - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28b0c |
[DESCRIPTION: Stream out offset. |
‘Field Name HBits HDefauIt HDescription

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

VGT:VGT_STRMOUT_BUFFER_SIZE_0 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28ad0 |
IDESCRIPTION: Streamout size. ]
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[Field Name | Bits |Default  ||Description |
ISIZE 310 |none  |[DWORD Buffer size for given stream out buffer. |

VGT:VGT_STRMOUT_BUFFER_SIZE_1 - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28a€0 |
IDESCRIPTION: Streamout size. |

[Field Name | Bits |Default  ||Description
‘SIZE H31:0 Hnone HDWORD Buffer size for given stream out buffer.

VGT:VGT_STRMOUT_BUFFER_SIZE_2 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28af0 |
[IDESCRIPTION: Streamout size. |

[Field Name |Bits |[Default  |[Description

|SIZE 310 [none  |DWORD Buffer size for give stream out buffer.

‘VGT:VGT_STRMOUT_BUFFER_SIZE_3 - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28b00
IDESCRIPTION: Streamout size.

[Field Name | Bits |[Default  |IDescription

‘SIZE H31:0 Hnone HDWORD Buffer size for given stream out buffer.

‘VGT:VGT_STRMOUT_CONFIG - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x28b94
‘DESCRIPTION: This register enables streaming out

[Field Name |Bits [Default  |IDescription |
‘STREAMOUT_O_EN HO HOXO Hlf set, stream output to stream 0O is enabled ‘
[ISTREAMOUT_1_EN IR lox0 |If set, stream output to stream 1 is enabled |
[ISTREAMOUT_2_EN 12 lox0 |If set, stream output to stream 2 is enabled |
ISTREAMOUT_3_EN 3 lox0 |If set, stream output to stream 3 is enabled |
RAST_STREAM 6:4 0x0 Stream for which rasterization is enabled, If bit[6] is §
then rasterization is not enabled for any stream
RAST_STREAM_MASK 11:8 0x0 Mask indicating which stream is enabled. Only valid
USE_RAST_STREAM_MASK is 1
USE_RAST_STREAM_MASK |31 0x0 RAST_STREAM_MASK is used when 1. When 0
RAST_STREAM is used

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

[DESCRIPTION: Draw opaque size. ]
‘Field Name HBits HDefauIt HDescription ’
‘SIZE H31:0 Hnone HThis will be loaded by the CP for a DrawOpaque call‘
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fetching a memorgddress 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

IDESCRIPTION: Draw opaque offset. |
‘Field Name HBits “Default HDescription |

OFFSET 31:.0 none pOffsets from the IASetVertexBuffers binding of a
stream out buffer that is to be used as src data. The
retrived BufferFilledSize minus this poffset if positive
will determine the amount of data from which primitiy
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 |8:0 [none |\vertex stride used for draw opacall |

[VGT:.VGT_STRMOUT VTX_STRIDE 0 - [RAW] - 32 bits - Access: 32- GpuFOMMReg:0x28ad4 |
IDESCRIPTION: Stream out stride. |
[Field Name | Bits |Default |IDescription |

STRIDE 9:0 none DWORD stride between vertices in given streant

buffer. From streamuput declarations details of dx1(
spec, the max stride 2048 bytes or 512 words define
be the spacing between the beginning of each verte

[VGT:VGT_STRMOUT VTX_STRIDE_L - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x28ae4 |
IDESCRIPTION: Streamout stride. |
[Field Name | Bits |Default |IDescription |

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 defing
be the spacing between theginning of each vertex.

‘VGT:VGT_STRMOUT_VTX_STRIDE_2 . [RIW] - 32 bits - Access: 32 GpuFOMMReg:0x28af4 |
‘DESCRIPTION: Stream out stride. \
[Field Name | Bits [Default | Description |
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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_STRIDE_3 - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28b04 |
[DESCRIPTION: Stream out stride. |
‘Field Name HBits “Default HDescription |

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 defing
be thespacing between the beginning of each vertex

‘VGT:VGT_TF_MEMORY_BASE - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x30940 |
‘DESCRIPTION: Base address for the Tessellation Factor Memory ‘
[Field Name | Bits [Default  |IDescription |

BASE 31:.0 0x0 Base addrss for the Tessellation Factor Memory. 256
byte aligned. [39:8]

‘VGT:VGT_TF_PARAM - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28b6c¢ |
‘DESCRIPTION: Used to specify tessellation engine control parameters ‘

[Field Name |Bits |Default  |Description |

TYPE 1:0 none Tessellation type (domain) used
POSSIBLE VALUES:

00- TESS_ISOLINE

01- TESS_TRIANGLE

02- TESS_QUAD

PARTITIONING 4:2 none Partition type used

POSSIBLE VALUES:

00- PART_INTEGER

01- PART_POW?2

02 - PART_FRAC_ODD

03- PART_FRAC_EVEN
TOPOLOGY 75 none Output primitive topology
POSSIBLE VALUES:

00- OUTPUT_POINT

01- OUTPUT_LINE

02- OUTPUT _TRIANGLE_CW

03- OUTPUT_TRIANGLE_CCW
NUM_DS_WAVES_PER_SIMI|(13:10 none How many DS wavefES/VS) are sent to the same SIN
before spilling to other SIMDs to use the offchip LDS
data

DISABLE_DONUTS H14 Hnone HDetermines which walking pattern is used in the Dxlﬂ
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tessellator.

POSSIBLE VALUES:
00 - use donut walking for optimal reuse
01 - use single ring walking

RDREQ_POLICY

16:15

none

L2 cache policy to apply to TF ring requests
POSSIBLE VALUES:
00- VGT_POLICY_LRU: LRU
01- VGT_POLICY_STREAM: STREAM
02- VGT_POLICY_BYPASS: BYPASS

‘VGT:VGT_TF_RING_SIZE - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x30938 |

‘DESCRIPTION: Size of the tessellation factor buffer

‘Field Name

HBits

HDefauIt

|Description |

SIZE

15:0

0x2000

Size of the tessellator factor buffer (dwords), this buf
is internally divided between athe VGTs prsent. This
must be set to a multiptf NUM_SE

VGT:VGT_VERTEX_REUSE_BLOCK_CNTL

- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28c58 |

DESCRIPTION: This register controls the behavior of the Vertex Reuse block at the backend of thHEN&GT.
register is relevant only if the VGT_OUTPUT_PATH_CNTL register (or the prim type in Major Mode 0) spe|
the Vertex Reuse Block for the VGT backend path.

Field Name

HBits

HDefauIt

|Description |

VTX_REUSE_DEPTH

7:0

none

From r7xx onwards, the reusepdle should be set to 14
It can also be set to 15 (if prim type is line) and 16 (if
prim type is points)
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2. Primitive Assembly Registers

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

|
|
[Field Name |Bits  ||Default ||Description |
[UCP_ENA_0 o |lnone  |[Enable UseClip Plane 0 |
[UCP_ENA_1 1 lnone  ||Enable UseClip Plane 1 |
[UCP_ENA_2 2 |none  |[Enable UseClip Plane 2 |
|[UCP_ENA_3 13 |lnone  |[Enable UseClip Plane 3 |
[UCP_ENA_4 |[4 lnone  ||[Enable UseClip Plane 4 |
l[UCP_ENA_5 |15 |lnone  |[Enable UseClip Plane 5 |
[PS_UCP_Y_SCALE_NEG 13 |lnone || |
PS_UCP_MODE 15:14  |none 0 = Cull using distance from center of point
1 = Cull using radiubased distance from center of
point

2 = Cull using radiudbased distance from center of
point, Ex@and 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 UCPS, but don't clip |

BOUNDARY_EDGE_FLAG_ENA |18 none Currently unused: Pending Delete. Left as placehol
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 primitive
mustbe set to kill the primitive (ANDMODE). If set,
if ANY vertices for curent primitive are set, the
primitive will be killed (ORMODE).

IDX_RASTERIZATION_KILL 22 |lnone || |
[DX_LINEAR_ATTR_CLIP_ENA |24 [none || |
IVTE_VPORT_PROVOKE_DISABLI[25 |lnone || |
[ZCLIP_NEAR_DISABLE 26 [none || |
[ZCLIP_FAR_DISABLE |27 |none || |

[PA':PA_CL_CNTL_STATUS - [R] - 32 bits - Access: 32. GpuFOMMReg:0x8a10 |
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[DESCRIPTION: Status Bits |
|Field Name |Bits |Default |[Description |
[CL_BUSY [31 |lnone  |[Busy Status Bit |

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

|CLIP_VTX_REORDER_ENA |0 lox1 |[Enables vertexorderindependent clipping

NUM_CLIP_SEQ 2:1 0x3 Number of Clip Sequences Active (+1). Should be s¢
3 (4 sequences) foebt 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:0x28bf0 |
[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/IW] - 32 bits - Access: 2 - GpuFOMMReg:0x28bf4 I
[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:0x28be8 |
[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.

|PA:PA_CL_GB_VERT_DISC_ADJ - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x28bec I
IDESCRIPTION: Vertical Guard Band Discard Adjust Register |

|Field Name ||Bits ||Defau|t ||Description |
DATA REGISTER 31:.0 none 32-bit floating point value. Should be set to 1.0 for ng
guard band

[PA:PA_CL_NANINF_CNTL - [R/W] - 32 hits - Access: 32- GpuFOMMReg:0x28820

|
|Field Name ||Bits ||Defau|t ||Description |
IVTE_XY_INF_DISCARD I lnone || |
IVTE_Z_INF_DISCARD 1 [none | |
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IVTE_W_INF_DISCARD 2 |[none || |
IVTE_OXNANINF_IS_0 13 lnone || |
IVTE_XY_NAN_RETAIN |4 [nore || |
IVTE_Z_NAN_RETAIN |15 lnone || |
IVTE_W_NAN_RETAIN 6 |lnone || |
IVTE_W_RECIP_NAN_IS 0 |7 [none | |
IVS_XY_NAN_TO_INF 8 lnone || |
IVS_XY_INF_RETAIN |l [none | |
IVS_Z_NAN_TO_INF |20 lnone || |
IVS_Z_INF_RETAIN 11 [none || |
[VS_W_NAN_TO_INF [12 lnone || |
IVS_W_INF_RETAIN [13 lnone || |
[VS_CLIP_DIST_NF_DISCARD|[14 |lnone | |
IVTE_NO_OUTPUT_NEG_0 |20 lnone || |

|PA:PA_CL_POINT_CULL_RAD - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x287e0 I
|DESCRIPTION: Point Sprite Culling Radius Expansion SQRT(XRadExp”"2 + YRadExp”2) |

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

[PA:PA_CL_POINT_SIZE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x287dc |
[DESCRIPTION: Point Sprite Constant Size |

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

|PA:PA_CL_POINT_X_RAD - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x287d4 I
IDESCRIPTION: Point Sprite X Radius Expansion |

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

[PA:PA_CL_POINT_Y_RAD - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x287d8 |
[DESCRIPTION: Point Sprte Y Radius Expansion |

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

[PA:PA_CL_UCP_[0-5] W - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x285c80x28618 |
[DESCRIPTION: User Clip Plane Data |
|Field Name ||Bits ||Defau|t ||Description |
[IDATA_REGISTER [31:0  Jnone || |
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|PA:PA_CL_UCP_[O—5]_X - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x285bc0x2860c I
|DESCRIPTION: User Clip Plane Data |
[Field Name |Bits |Default  |[Description |
IDATA_REGISTER 3.0 |none || |

|PA:PA_CL_UCP_[O—5]_Y - [R/IW] - 32 bits - Access: 32:- GpuFOMMReg:0x285c00x28610 |
[DESCRIPTION: User Clip Plane Data |
|Field Name ||Bits “Default ||Description |
IDATA_REGISTER |[31:0 lnone || |

[PAPA_CL_UCP_[0-5] Z - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x285c40x28614 |
[DESCRIPTION: User Cip Plane Data |

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

[PA:PA_CL_VPORT_XOFFSET_[0-15] - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x284400x285a8]
|DESCRIPTION: Viewport Transform X Offsetl-15 For WGF Viewportld |
[Field Nare |Bits |Default |[Description |
|VPORT_XOFFSET ||31:0 ||n0ne ||Viewport Offset for X coordinates. An IEEE float. |

|PA:PA_CL_VPORT_XSCALE_[O-15] - [R/IW] - 32 bits - Access: 32:- GpuFOMMReg:0x2843¢c0x285a4 I
[DESCRIPTION: Viewport Transform X Scale Factef-15 For WGF Viewportld |
|Field Name |Bits |Default ||Description |
[VPORT_XSCALE |[31:0 |lnone  |IViewport Scale Factor for X coordinates. An IEEE fld

[PA:PA_CL_VPORT_YOFFSET_[0-15] - [R/W] - 32 bits - Access: 32- GpPUFOMMReg:0x284480x285b0)
|DESCRIPTION: Viewport Transform Y Offsetl-15 For WGF Viewportid |
[Field Name |Bits |Default  |[Description |
\VPORT_YOFFSET [31:0  |jnone  ||Viewport Offset for Y coordinates. An IEEE float. |

|PA:PA_CL_VPORT_YSCALE_[O-15] - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x284440x285ac I
IDESCRIPTION: Viewport Transform Y Scale Factol-15 For WGF Viewportld |
[Field Name |Bits |Default |[Description |
|VPORT_YSCALE ||31:0 ||none ||Viewport Scale Factor for Y coordinates. An IEEE fld

[IPA:PA_CL_VPORT_ZOFFSET_[0-15] - [R/W] - 32 hits - Access: 32: GpuFOMMReg:0x284500x285h8|
[DESCRIPTION: Viewport Transform Z Offsetl-15 For WGF Viewportld |
|Field Name |Bits |Default |[Description |
\VPORT_ZOFFSET |[31:0 lnone |Viewport Offset for Z coordinates. An IEEE float. |
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[PA:PA_CL_VPORT_ZSCALE_[0-15] - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x2844¢0x285h4 |
|DESCRIPTION: Viewport Transform Z Scale Factefi-15 For WGF Viewportld |
[Field Name |Bits |Default  |[Description |
|VPORT_ZSCALE ||31:0 “none ||Viewport Scale Factor for Z coordinates. An IEEE fld

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

CLIP_DIST_ENA O 0 none |[Enable ClipDistance# to be used for udefined
clipping. Require§/S_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_CCBIT#_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#_ENAteb
set.

CLIP_DIST_ENA 5 5 none Enable ClipDistance# to be used for udefined
clipping. Requires VS_OUT_CCDIST#_ENA to be
set.

CLIP_DIST_ENA_6 6 none |[Enable ClipDistance# to be used for udefined
clipping. Requires VS_OUT_CCDIST#_ENA to be
set.

CLIP_DIST_ENA 7 7 none Enable ClipDistance# to be used for udefined
clipping. Requires VS_OUT_CCDIST#_ENA to be
set.

CULL_DIST_ENA 0 8 none |[Enable CullDistance# to be used for udefined clip
discard. Requires VS_OUT_CCDIST#_ENA to be
If all vertsof 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_CCDIST#_ENA to be
If all verts of aprimitive 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#_ENA to be
If all verts of a prinitive are outside (culldist<0), the
primitive is discarded, else just let through (i.e. NO
clipped).
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CULL_DIST_ENA_3 11 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 4 12 none |[Enable CullDistance# to be used for udefined clip

discard. Requires VS_OUT_CCDIST#_ENA to be
If all verts of a primitive a& outside (culldist<0), the
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 daide (culldist<0), then
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 outs@(culldist<0), then
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 outsideylidist<0), then
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 chal
of VS_OUT_MISC_VEC).

USE_VTX_EDGE_FLAG 17 none ||Use the EdgeFlag output from the VS (ie thchanne
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

USE_VTX_ VIEWPORT_INDX 19 none Use the ViewportArraylndx outptditom the VS (in th¢
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
RTarrayindx

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 (S
to the PA (primitive assembler). Should et if any g
the fields are to be used

VS _OUT_CCDIST1 _VEC_ENA 23 none |/Output the VS output ccdistl vector from the VS (S
to the PA (primitive assembler). Should be set if ar
the fields are to be used

VS_OUT_MISC_SIDE_BUS_ENA |24  |none | |
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HUSE_VTX_GS_ CUT_FLAG 25 |[none

|| H

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

|DESCRIPTION: Viewport Transform Engine Control

[Field Name |Bits |Default |[Description |
I[VPORT_X_SCALE_ENA o |lnone |[Viewport Transform Scale Enable for X compane |
IVPORT_X_OFFSET_ENA |1 |none |[Viewport Transform Offset Enable for X component |
|VPORT_Y_SCALE_ENA “2 ||none “Viewport Transform Scale Enable for Y component |
IVPORT_Y_OFFSET_ENA |33 |lnone |[Viewport Transform Offset Enable for Y component |
|VPORT_Z_SCALE_ENA “4 ||none “Viewport Transform Scale Enable for 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/WO.
If OFF, the Setup Engine will multiply th¢, Y
coordinates by 1/WO0.,
VTX_Z FMT 9 none Indicates that the incoming Z has already been multif
by 1/W0.
If OFF, the Setup Engine will multiply the Z coordinat
by 1/W0.
VTX_WO_FMT 10 none Indicates that the incoming WO is not 1/WO0.
If ON, the Setp Engine will perform the reciprocal to ¢
1/Wo0.

[PA:PA_SC_AA_CONFIG - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28be0 |

|DESCRIPTION: Multisample Antialiasing Control

[Field Name |Bits | Default

| Description |

MSAA_NUM_SAMPLES 2.0 none

Specifies thenumber of samples to use for MSAA De
Sampling. 0 = 4sample, 1 = Zample, 2 = bample, 3 4
8-sample, 4 = 1&ample.

AA_MASK_CENTROID_DTMN|[4 none

Specifies whether to apply the MSAA Mask before o
after the centroid determination. 0 = before; 1teraf

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 optimize coarse walk and quad iden
Should be set to 0 when not aaliasing. Max value fo
R600 should be 8(16ths).

MSAA_EXPOSED_SAMPLES |[22:20 none

Specifies the number of samples the pixel shader cq
from the primitive’s coverage in the pixel. Uses the s
LOG2 encoding as MSAA_NUM_SAMPLES.

DETAIL_TO_EXPOSED_MODE[25:24  |none

Specifies he mode to use when converting from a hig
detail sample mask to a lower exposed mask.

0: MASK off higher samples. If result is empty, then
upper bits down into lower samples

1: off higher samples

2: OR higher amples down into lower samples.
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|PA:PA_SC_AA_MASK_XOYO_XlYO - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28c38 |

DESCRIPTION: Multisample AA Mask Pixel X0,Y0 (Upper Left) and X1,Y0 (Upper Right) of Quad. If not &
fully covered optimizations are disabled. Should be replicapeflam the requested sample count to fill in all 1€
bits per pixel.

|Field Name ||Bits “Default ||Description |

AA_MASK_XO0YO 15:0 none 16-bit mask applied to pixel X0,YO(ULC) as follows:
LSB is Sample0, MSB is Samplel5.

AA MASK X1YO 31:16 none 16-bit mask appkd to pixel X1,YO(URC) as follows:
LSB is Sample0, MSB is Sample15.

|PA:PA_SC_AA_MASK_XOYl_XlYl - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28c3c |

DESCRIPTION: Multisample AA Mask Pixel X0,Y1 (Lower Left) and X1,Y1 (Lower Right) of Quad.dlf naes
fully covered optimizations are disabled. Should be replicated up from the requested sample count to fill in
bits per pixel.

|Field Name |Bits |Default  |[Description |

AA_ MASK_X0Y1 15:0 none 16-bit mask applied to pixel X0,Y1(LLC) as follows:
LSB is Sample0, MSB is Samplel5.

AA MASK_X1Y1 31:16 none 16-bit mask applied to pixel X1,Y1(LRC) as follows:
LSB is Sample0, MSB is Sample15.

PA:PA_SC_AA_SAMPLE_LOCS_PIXEL_XO0YO0_O - [R/W] - 32 bits - Access: 32
GpuFOMMReg:0x28bf8

DESCRIPTION: Multi-Sample Programmable Sample Locatior3 for Pixel X0,YO0 (Upper Left) of Quad)sed
by SC, SPI, DB, CB

[Field Name |[Bits |Default  |[Description |
S0_X [3:0 lnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
s0_Y |[7:4 lnone  |[4b signed offset frorpixel center. Range8/16 to 7/16. |
IS1_X |11:8 lnone  |lab signed offset from pixel center. Rangél6 to 7/16. |
[S1_Y [15:122  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
IS2_X [19:16  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
s2_Y [23:20  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
S3_X [27:24  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |
IS3_Y [31:28  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |

PA:PA_SC_AA_SAMPLE_LOCS_PIXEL_X0YO_1 - [R/W] - 32 bits - Access: 32
GpuFOMMReg:0x28bfc

DESCRIPTION: Multi-Sample Programmable Sample Locatiors #r Pixel X0,YO (Upper Left) of QuadJsed
by SC, SPI, DB, CB

|Field Name ||Bits ||Defau|t ||Description |
S4_X [3:0 lnone  ||4b signed ofet from pixel center. Rang@/16 to 7/16. |
Is4_Y [|7:4 lnone |[4b signed offset from pixel center. Rangél6 to 7/16. |
S5_X [11:8 [none  ]|4b signed offset from pixel center. RangéL6 to 7/16. |
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|85_Y ||15:12 “none ||4b signed offset from pixel center. Rangél6 to7/16. |
|86_X ||19:16 ||n0ne ||4b signed offset from pixel center. Rangél6 to 7/16. |
S6_Y [23:20  |jnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
IS7_X [27:24  |jnone ||4b signed offset from pixel center. Rangél6 to 7/16. |
IS7_Y [31:28  |none  ||4b signedbffset from pixel center. Rang8/16 to 7/16. |

PA:PA_SC _AA SAMPLE LOCS PIXEL_X0YO 2 - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x28c00

DESCRIPTION: Multi-Sample Programmable Sample LocatiorklSfor Pixel X0,YO (Upper Left) of Quad
Used bySC, SPI, DB, CB

[Field Name |Bits |Default |Description |
Is8_X 13:0 |lnone  |l4b signed offset from pixel center. Rangél6 to 7/16. |
s8_Y [7:4 lnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
[S9_X [11:8 lnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
Is9_Y [15:12  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
[S10_X [19:16  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |
IS10_Y 23:20  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
[S11_X [27:24  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
S11_Y 31:28  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |

PA:PA_SC_AA SAMPLE LOCS PIXEL_X0YO 3 - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x28c04

DESCRIPTION: Multi-Sampe Programmable Sample Locations-12 for Pixel X0,Y0 (Upper Left) of Quad
Used by SC, SPI, DB, CB

|Field Name |Bits |Default  |[Description |
[S12_X [3:0 lnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
[s12_Y |[7:4 lnone  |[4b signed offset from pixelenter. RangeB/16 to 7/16. |
S13_X [11:8 |lnone  |lab signed offset from pixel center. Rangél6 to 7/16. |
[S13_Y [15:122  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
IS14_X [19:16  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
S14_Y [23:20  |lnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
IS15_X 27:24  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
[S15_Y [31:28  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |

PA:PA_SC_AA_SAMPLE_LOCS_PIXEL_X0Y1_0 - [R/W] - 32 bits - Access: 32
GpuFOMMReg:0x28c18

DESCRIPTION: Multi-Sample Programmable Sample Locatior3 for Pixel X0,Y1 (Lower Left) of QuadJsed
by SC, SPI, DB, CB

|Field Name ||Bits ||Defau|t ||Description |
S0_X [3:0 lnone  ||4b signed offst from pixel center. Rang&/16 to 7/16. |
Iso_y [|7:4 lnone |[4b signed offset from pixel center. Rangél6 to 7/16. |
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|Sl_X ||11:8 “none ||4b signed offset from pixel center. Rangél6 to 7/16. |
|Sl_Y ||15:12 ||n0ne ||4b signed offset from pixel center. Rangél6 to7/16. |
S2_X [19:16  |none  |[4b signed offset from pixel center. RangéL6 to 7/16. |
|82_Y ||23:20 ||n0ne ||4b signed offset from pixel center. Rangél6 to 7/16. |
S3_X [27:24  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |
|83_Y ||31:28 “none ||4b signed ffset from pixel center. Rang8&/16 to 7/16. |

PA:PA_SC_AA_SAMPLE_LOCS_PIXEL_X0Y1_1 - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x28clc

DESCRIPTION: Multi-Sample Programmable Sample Locatiors #r Pixel X0,Y1 (Lower Left) of Quadised
by SG SPI, DB, CB

|Field Name |Bits |Default |[Description |
s4_X [3:0 lnone  |[4b 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 |11:8 lnone  |lab signed offset from pixel center. Rangél6 to 7/16. |
S5_Y [15:122  |jnone  ||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. |
S6_Y [23:20  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
|S7_X ||27:24 ||n0ne ||4b spgned offset from 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_PIXEL_XO0Y1 2 - [R/W] - 32 bits - Access: 32
GpuFOMMReg:0x28¢20

DESCRIPTION: Multi-Sample Prgrammable Sample Locationsl8 for Pixel X0,Y1 (Lower Left) of Quad
Used by SC, SPI, DB, CB

[Field Name |Bits |Default  |[Description |
s8_X [3:0 lnone  |[4b signed offset from pixel center. Rangél6 to 7/16. |
ls8_Y |7:4 lnone  |lab signed offset from pixel centeraRge-8/16 to 7/16. |
[S9_X [11:8 |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
Is9_Y [15:12  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
[S10_X [19:16  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |
IS10_Y 23:20  |lnone  ||4b signed offset from pixel center. Rangél6 to 7/16. |
[S11_X [27:24  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |
[s11_Y [31:28  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |

PA:PA_SC_AA SAMPLE_LOCS_PIXEL_X0Y1_3 - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x28c24

DESCRIPTION: Multi-Sample Programmable Sample Locationsl5Zor Pixel X0,Y1 (Lower Left) of Quad
Used by SC, SPI, DB, CB

|Field Name |Bits |Default |[Description |
IS12_X [[3:0 lnone |[4b signed offset fromixel center. Range8/16 to 7/16. |
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|812_Y ||7:4 “none ||4b signed offset from pixel center. Rangél6 to 7/16. |
|813_X ||11:8 ||n0ne ||4b signed offset from pixel center. Rangél6 to 7/16. |
[S13_Y [15:22  |jnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
|Sl4_X ||19:16 ||n0ne ||4b signed offset from pixel center. Rangél6 to 7/16. |
S14_Y [23:20  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
|Sl5_X ||27:24 “none ||4b signed offset from pixel center. Rangél6 to 7/16. |
IS15_Y 31:28  |lnone  |/4b signed d&et from pixel center. Rang8/16 to 7/16. |

PA:PA_SC_AA SAMPLE_LOCS_PIXEL_X1Y0 O - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x28c08

DESCRIPTION: Multi-Sample Programmable Sample Locatior3 for Pixel X1,YO (Upper Right) of Quad

Used by SCSPI, DB, CB

[Field Name |Bits |Default |[Description |
S0_X [3:0 lnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
Iso_y |7:4 lnone  |lab 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. |
S2_X [19:16  |jnone  ||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  |lnone  |/4b sgned offset from pixel center. Rang##16 to 7/16. |
S3_Y [31:28  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |

PA:PA SC_AA SAMPLE LOCS PIXEL_X1YO0 1 - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x28c0c

DESCRIPTION: Multi-Sample Prgrammable Sample Locationsr4for Pixel X1,YO (Upper Right) of Quad
Used by SC, SPI, DB, CB

|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 centeraRge-8/16 to 7/16. |
S5_X l11:8 |lnone  |l4b signed offset from pixel center. Rangél6 to 7/16. |
S5_Y [15:122  |jnone  ||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. |
S6_Y [23:20  |nore  ||4b signed offset from pixel center. RangéL6 to 7/16. |
s7_X [27:24  |lnone  ||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. |

GpuFOMMReg:0x28c10

PA:PA_SC_AA_SAMPLE_LOCS_PIXEL_X1Y0_2 - [R/W] - 32 bits - Access: 32-

Used by SC, SPI, DB, CB

DESCRIPTION: Multi-Sample Programmable Sample Locatiorkl8for Pixel X1,YO (Upper Right) of Quad

[Field Name

|[Bits

| Default

||Description
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s8_X [3:0 |none  ]|4b signed offset from pixelenter. RangeB/16 to 7/16. |
S8_Y |[7:4 |Inone ||4b signed offset from pixel center. Rangél6 to 7/16. |
[S9_X [11:8  |jnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
|89_Y ||15:12 ||n0ne ||4b signed offset from pixel center. Rangél6 to 7/16. |
S10_X [19:16  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |
|SlO_Y ||23:20 “none ||4b signed offset from pixel center. Rangél6 to 7/16. |
IS11_X 27:24  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
s11_Y [31:28  |none  |[4b signed offset fnm pixel center. Range/16 to 7/16. |

PA:PA_SC_AA_SAMPLE_LOCS_PIXEL_X1Y0_3 - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x28c14

DESCRIPTION: Multi-Sample Programmable Sample Locationsl®Zor Pixel X1,Y0 (Upper Right) of Quad
Used by SC, SPDB, CB

|[Field Name |Bits |Default  |[Description |
IS12_X |3:0 lnone  |lab signed offset from pixel center. Rangél6 to 7/16. |
s12_Y [7:4 lnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
S13_X l11:8 |lnone  |l4b signed offset from pixel center. Rangél6to 7/16. |
S13_Y [15:22  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
S14_X [19:16  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |
IS14_Y [23:20  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
|815_X ||27:24 ||n0ne ||4b dgned offset from pixel center. Rang&'16 to 7/16. |
IS15_Y [31:28  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |

PA:PA_SC_AA_SAMPLE_LOCS_PIXEL_X1Y1 0 - [R/W] - 32 bits - Access: 32
GpuFOMMReg:0x28¢28

DESCRIPTION: Multi-Sample Pogrammable Sample Locations30for Pixel X1,Y1 (Lower Right) of Quad
Used by SC, SPI, DB, CB

[Field Name |Bits |Default  |[Description |
S0_X [3:0 lnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
Iso_Y |7:4 |lnone  |l4b signed offset from pixel cente®ange-8/16 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. |
s2_X [19:16  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |
s2_Y [23:20  ||none |[4b signed offset from pixel center. Rangél6 to 7/16. |
S3_X [27:24  |Inone |[4b signed offset from pixel center. Rangél6 to 7/16. |
|83_Y ||31:28 ||n0ne ||4b signed offset from pixel center. Rangél6 to 7/16. |

PA:PA_SC_AA SAMPLE_LOCS_PIXEL_X1Y1_ 1 - [R/W] - 32 bits - Access: 32-
GpuFOMMReg:0x28c2c

DESCRIPTION: Multi-Sample Programmable Sample Locatiors #r Pixel X1,Y1 (Lower Right) of Quad
Used by SC, SPI, DB, CB
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|Field Name ||Bits “Default ||Description |
|S4_X ||3:0 ||n0ne ||4b signed offset from pixeenter. RangeB/16 to 7/16. |
s4_Y [7:4 |none  ]|4b signed offset from pixel center. RangéL6 to 7/16. |
|85_X ||11:8 ||n0ne ||4b signed offset from pixel center. Rangél6 to 7/16. |
S5_Y [15:122  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
|86_X ||19:16 “none ||4b signed offset from pixel center. Rangél6 to 7/16. |
S6_Y 23:20  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
Is7_X [27:24  |none  |[4b signed offset from pixel center. RangéL6 to 7/16. |
|S7_Y ||31:28 “none ||4b signed offset fromipel center. RangeB/16 to 7/16. |

GpuFOMMReg:0x28¢30

PA:PA_SC_AA_SAMPLE_LOCS_PIXEL_X1Y1 2 - [R/W] - 32 bits - Access: 32

Used by SC, SPI, DEB

DESCRIPTION: Multi-Sample Programmable Sample Locatiorkl8for Pixel X1,Y1 (Lower Right) of Quad

[Field Name |Bits |Default  |[Description |
s8_X [3:0 lnone  |[4b signed offset from pixel center. RangéL6 to 7/16. |
Is8_Y ||7:4 |lnone  |lab signed offset from pixel center. Rangél6 to 7/16. |
[S9_X [11:8  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16 |
IS9_Y |15:122  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
S10_X [19:16  |lnone  |/4b signed offset from pixel center. Rangél6 to 7/16. |
[s10_Y [23:20  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
IS11_X |27:24  |lnone  |/4b signed d&et from pixel center. Rang8/16 to 7/16. |
S11_Y [31:28  |none  ||4b signed offset from pixel center. RangéL6 to 7/16. |

GpuFOMMReg:0x28c34

PA:PA_SC_AA_SAMPLE_LOCS_PIXEL_X1Y1 3 - [R/W] - 32 bits - Access: 32

Used by SC, SPI, DB, CB

DESCRIPTION: Multi-Sample Programmide Sample Locations 115 for Pixel X1,Y1 (Lower Right) of Quad

|[Field Name |Bits |Default |[Description |
IS12_X 13:0 |lnone  |l4b signed offset from pixel center. Rangél6 to 7/16. |
[s12_Y [7:4 lnone  |[4b signed offset from pixel center. R@n8/16 to 7/16. |
S13_X l11:8 |lnone  |l4b signed offset from pixel center. Rangél6 to 7/16. |
S13_Y [15:122  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
[S14_X [19:16  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
IS14_Y [23:20  |Inone |[4b signed offset from pixel center. Rangél6 to 7/16. |
|815_X ||27:24 ||n0ne ||4b signed offset from pixel center. Rangél6 to 7/16. |
[S15_Y [31:28  |jnone  ||4b signed offset from pixel center. RangéL6 to 7/16. |
[PA:PA_SC_CENTROID_PRIORITY_0 - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x28bd4 |

DESCRIPTION: Sample Locations Sorted in Centroid Priority; Driver must sort sample location distances
closest to furthest, puts closest sample location number in DISTANCE_O, next in DISTANCE_1, and so on
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|Field Name ||Bits “Default ||Description |
IDISTANCE_O |[3:0 |lnone |[1st closest sample location to center |
[IDISTANCE_1 [7:4 |none  ][2nd closest sample location to center |
[IDISTANCE_2 l11:8 |lnone  |[3rd closest sample location to center |
[IDISTANCE_3 [15:22  |jnone  |[3rd closest sampllocation to center |
[IDISTANCE_4 [19:16  |jnone |[4th closest sample location to center |
IDISTANCE_5 23:20  |lnone  |5th closest sample location to center |
[IDISTANCE_6 [27:24  |jnone  ||6th closest sample location to center |
IDISTANCE_7 31:28  |jnone |[7th closest sample locatioa ¢enter |

|PA:PA_SC_CENTROID_PRIORITY_l - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28bd8 l

DESCRIPTION: Sample Locations Sorted in Centroid Priority; Driver must sort sample location distances
closest to furthest, puts closest sample lacatiumber in DISTANCE_O, next in DISTANCE_1, and so on

|Field Name |Bits |Default  |[Description |
[DISTANCE_8 [3:0 |lnone || |
IDISTANCE_9 |[7:4 lnone || |
[DISTANCE_10 [11:8  |none || |
[DISTANCE_11 [15:122 Jnone || |
IDISTANCE_12 [19:16  |lnone || |
[DISTANCE_13 [23:20  |none || |
IDISTANCE_14 [27:24  |none || |
[IDISTANCE_15 [31:28  |none || |

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

[Field Name |Bits |Default  |[Description |

BR_X 14:0 none Right x value of c rectangle. 15 bits unsigned. Valid
range 016384. Exclusive for BOTTOM_RIGHT

BR_Y 30:16 none Bottom y value of clip rectangle. 15 bits unsigned. V
range 016384. Exclusive for BOTTOM_RIGHT

[PA:PA_SC_CLIPRECT_[0-3]_TL - [R/W] - 32 bits - Acces: 32 - GpUFOMMReg:0x282160x28228 |
[DESCRIPTION: Clip Rectangle Tojpt.eft Specification |

[Field Name |Bits |Default  |[Description |

TL_X 14:0 none Left x value of clip rectangle. 15 bits unsigned. Valid
range 016383. Inclusive for UPPER_LEFT

TL_Y 30:16 none Top y value of clip rectangle. 15 bits unsigned. Valid
range 016383. Inclusive for UPPER_LEFT

[PA:PA_SC_CLIPRECT RULE - [RIW] - 32 bits - Access: 32 GpuFOMMReg:0x2820c |
IDESCRIPTION: OpenGL Clip boolean function |
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|Field Name ||Bits “Default ||Descri|:tion |

CLIP_RULE 15:0 none OpenGL Clip boolean function. The “inside" flags for
each of the four clip rectangles form 4 binary
number. The corresponding bit in this-&ié number
specifies whether the pixel is visible.

|PA:PA_SC_EDGERULE - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28230
|DESCRIPTION: Edge Rule Specification

|

|
[Field Name |[Bits |Default  ||Description |
|ER_TRI ||3:0 “none ||Edge rule for triangles; L:R:T:B>1 =in, 0 = out |
[ER_POINT |7:4 |lnone  |[Edge rule for points; L:R:T:B> 1 = in, 0 =out |
[ER_RECT [11:8 |none  |[Edge rule for rects; L:R:T:B> 1 =in, 0 = out |
ER_LINE_LR 17:12 none Edge rule for lefright lines;

TB_L:TB_R:BT _L:BT_R:HT:HB->1=in, 0 = out. If
PA_SC LINE_CNL.DX10_DIAMOND_TEST_ENA
is set,this field needs to be set to al@x

ER_LINE_RL 23:18 none Edge rule for righteft lines;

TB_L:TB_R:BT _L:BT_R:HT:HB->1=in, 0 = out. If
PA_SC_LINE_CNTL.DX10_DIAMOND TEST_ENA
is set this field needs to be set to a 0x26

ER_LINE_TB 27:24 none Edge rule for togbottom lines;
LR_LILR_R:RL_L:RL R->1=in,0=out. If
PA_SC_LINE_CNTL.DX10_DIAMOND TEST_ENA
is set this field needs to be set to a OxA

ER_LINE_BT 31:28 none Edge rule for bottortop lines;

LR L:LR_ R:RL_L:RL R->1=in,0=out. If
PA_SC_LINE_CNTL.DX10_DIAMOND TEST_ENA
is sef this field needs to be set to a OxA

[PA:PA_SC_ENHANCE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8bf0 |
|DESCRIPTION: Used for Late Additions of Control Bits |

[Field Name |Bits ||Defauli|Description |

ENABLE_PA_SC_OUT_OF_ORDER 0 0x0 ||Allow PA_SC outof order to be enable
including EndOfPacket on both PA
inputs.

DISABLE_SC_DB_TILE_FIX |1 |loxo ||Disable fix for SC_DB_tiile fix |

DISABLE_AA_MASK_FULL_FIX 2 0x0 Disable fix for considering MSAA leve

when looking at aa_mask full for
SC_DB tile_covered.

ENABLE_1XMSAA SAMPLE_LOCATIONS 3 0x0 Enable 1XMSAA to use the sample lo
regs, and not assume samples are at
center.

ENABLE_1XMSAA_SAMPLE_LOC_CENTROID 4 0x0 ||Distinguish between pixel center and
centroid for IXMSAA.

DISABLE_SCISSOR_FIX 5 0x0 Disable scisor fix for bottoreright
scissors at 0 or 1, and et to 9xx
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| “ || “behavior |
IDISABLE_PW_BUBBLE_COLLAPSE |7:6 |loxo |[This should only be used for debug. |
SEND_UNLIT_STILES_TO_PACKER 8 0x0 ||Send supertiles to a packer even if no
tiles are lit for that packer.
DISABLE_DUALGRAD_PERF_OPTIMIZATION 9 0x0 Disable perf optimiation that doesn't

send dual grad prims to packer if the
supertile mask is unlit and it is the last
supertile of the prim.

[DISABLE_SC_PROCESS_RESET_PRIM 10 Joxo | |
IDISABLE_SC_PROCESS_RESET_SUPERTILE |11 |ox0 || |
IDISABLE_SC_PROCESS_RESET_TILE [12 Jloxo || |
IDISABLE_PA_SC_GUIDANCE 113 Jloxo || |
[DISABLE_EOV_ALL_CTRL_ONLY_COMBINATIONS|14 |ox0 || |
[ENABLE_MULTICYCLE_BUBBLE_FREEZE 115 Joxo || |

|

IDISABLE_OUT_OF_ORDER_PA_SC_GUIDANCE |16 |ox0 ||

|PA:PA_SC_GENERIC_SCISSOR_BR- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28244 l

DESCRIPTION: Generic Scissor rectangle specification. Scissor is conditionally (See
WINDOW_OFFSET_ENABLE) offset by WINDOW_OFFSET.

[Field Name |Bits |Default  |[Description |

BR_X 14:0 none Right hand edge of scissrectangle. 15 bits unsigned.
Valid range 016384. Exclusive for BOTTOM_RIGHT

BR_Y 30:16 none Lower edge of scissor rectangle. 15 bits unsigned. V|
range 016384. Exclusive for BOTTOM_RIGHT.

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

DESCRIPTION: Generic Scissor rectangle specification. Scissor is conditionally (See
WINDOW_OFFSET_ENABLE) offset by WINDOW_OFFSET.

[Field Name |Bits |Default  |[Description |
TL_X 14:0 none Left hand edge of scissor rectangle-bits unsigned.
Valid range 016383. Inclusive for UPPER_LEFT.
TLY 30:16 none Upper edge of scissor rectangle:Hi& unsigned. Valid
range 016383. 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:0x28bdc |
[DESCRIPTION: Line Drawing Control |
|[Field Name |Bits  ||Default |[Description |

EXPAND_LINE_WIDTH 9 none If set, the line width will be expanded by thios(a)
where a the minimum angle from horz or vertical. T
bit most likely should be set whenever
MSAA_ENABLE is set or Line Antialiasing is being
done in pixel shader.
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LAST_PIXEL 10 none If set, the last pixel of a line will not be killed by the
diamond exit rule.

PERPENDICULAR_ENDCAP_EN/|11 none If set, line endcaps will be perpendicular instead of
axis-aligned.

DX10_DIAMOND_TEST_ENA 12 none If set, lines will follow DX10 line diamond

conformance. When this bit is set the following field
PA_SC EDGERULE need to be programmed as
follows: ER_LINE_LR = 0x1A; ER_LINE_RL = 0x26
ER_LINE_TB = 0xA; ER_LINE_BT = 0xA

[PA:PA_SC_LINE_STIPPLE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28a0c |
[IDESCRIPTION: Line Stipple Control |

[Field Name |Bits |Default  |[Description

ILINE_PATTERN [15:0  |jnone  |[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 api values o2%6.

PATTERN_BIT_ORDER 28 none Bit Ordering of Pattern Bits:

0 = Little Bit Order,
1 = Big Bit Order

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

0 = Never reset current pattern count/pointer.

1 = Reset current pattern count/pointer at each primi
(line list).

2 = Reset current pattecount/pointer at each packet
(line strip).

|PA:PA_SC_LINE_STIPPLE_STATE - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x30a04 I
|DESCRIPTION: Current values for Line Stipple |

[Field Name |Bits |Default  |[Description |

CURRENT_PTR 3:0 0x0 Indicates currenstate of pattern pointer (can be set w
register write).

CURRENT_COUNT 15:8 0x0 Current state of the repeat counter (can be set w/a
register write).

[PA:PA_SC_MODE_CNTL_0 - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x28a48 |
|DESCRIPTION: SC Mode Control Register for Various Enables |

[Field Name |Bits |Default  ||Description |

MSAA_ENABLE 0 none Enable MultiSample AA in DX10 and below. Used fg
lines in DX10.1 and above.

IVPORT_SCISSOR_ENABLE |1 [none ||[Enables viewport scissors |

|LINE_STIPPLE_ENABLE ||2 ||nore ||Enab|e line stipple processing |

SEND_UNLIT_STILES_TO_PKI3 0x0 Send supertiles to a packer even if no tiles are lit for
packer.

HPA:PA_SC_MODE_CNTL_l - [RIW] - 32 bits - Access: 32 GpuFOMMReg:0x28a4c H
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|DESCRIPTION: SC Mode Control Registéor Various Enables |

Field Name Bits Elffa Description

WALK_SIZE 0 ||Ox0 ||Defines the size of the SC walk stamp. 0 : walk by
supertiles (32 bits); 1 : walk by tiles (8 bits)

WALK_ALIGNMENT 1 ||OxO ||Defines the alignment value of the SC walker. O : aligr
supertiles (32 bhits); 1 : align by tiles (8 bits)

WALK_ALIGN8_PRIM_FITS ST 2 ||0x0 ||When alignment value is set to supertiles (32 bits), en
the walker to align by tiles (8 bits) if primitive fits withir]
one supertile

WALK_FENCE_ENABLE 3 ||0x0 |[Enable pninitive walk order that walks programmable
width size rectangular areas; vertical fences

|WALK_FENCE_SIZE ||6:4 ||0x0 ||Size of fence in pixels, 0: 64; 1: 128; 2: 256; 3: 512 |

ISUPERTILE_WALK_ORDER_ENABLE |7 |0x0 |[Enables fixed pattern for walking tiles in a supertil |

TILE_WALK_ORDER_ENABLE 8 ||0x0 ||[Enables fixed pattern for walking quads in a tile. Must
disabled for overlapping blit rendering

TILE_COVER_DISABLE 9 ||0x0 ||Disables tile covered (HL optimization) that is sent to t
DBs

TILE_COVER_NO_SCISSOR |10 ]lox0 ||Disables the use of scissors when determining tile coy

ZMM_LINE_EXTENT 11 ||OxO [[When rendering lines, push ZMin/ZMax to the extent t
avoid Z values outside the ZMin/ZMax range

ZMM_LINE_OFFSET 12 ||0x0 [|When rendering lines, offset ZMin/ZMax by next large
power of 2 above dZ/dx or dZ/dy to avoid Z values oul
the ZMin/ZMax range

ZMM_RECT_EXTENT 13 ||Ox0 [[When rendering rects, push ZMin/ZMax to the extent
avoid Z values outside the ZMin/ZMax range

KILL_PIX_POST_HI_Z 14 ||Ox0 [|If set, all pixels are killedh the SC after the HZ test.
Typically set for VizQuery geometry

KILL_PIX_POST_DETAIL_MASK 15 ||Ox0 [|If set, all pixels are killed in the SC after the detail mas
Can be used for performance info

PS ITER_SAMPLE 16 [|0x0 |[|[Enables pesample (i.e. unique shadcomputed value

per sample) pixel shader execution

MULTI_SHADER_ENGINE_PRIM_DISC
ARD_ENABLE

17

0x0 ||[Enables primitives to be discarded based on rshkider
engine settings

FORCE_EOV_CNTDWN_ENABLE 25 ||0x1 ||[Enables forcing out pixel vectors prematurely llage the
cycle count programmed in
PA_SC_FORCE_EOV_MAX_CNTS::FORCE_EOV_N
X_CLK_CNT[13:0]

FORCE_EOV_REZ ENABLE 26 ||0x1 ||[Enables forcing out pixel vectors prematurely based o

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

after receiving DB sigal wait cycle count programmed

PA_SC_FORCE_EOV_MAX_CNTS::FORCE_EOV_N
X_REZ_CNT[13:0]

OUT_OF_ORDER_PRIMITIVE_ENABLE

27

0x0 ||For configurations with more than one PA, enables th¢
ability of the SC to operate on primitives out of order i
case the primitie stream is out of balance flooding one
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with prims while starving the other SC. The SC will
instead work on later prims from the other PA if availa
when starved from the current shader engine.

OUT_OF ORDER_WATER_MARK

30: ||0x0
28

[PA:PA_SC_RASTER_CONFIG - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x28350 |

|DESCRIPTION: Raster Configuration register. Default values for this per comegister are asic dependent. |

[Field Name |[Bits |Default  ||Description |
RB_MAP_PKRO 1:0 none Specifies rb_map fgpacker0
POSSIBLE VALUES:
00- RASTER_CONFIG_RB_MAP_0: RBO rende
all pixels (default for single rb per pkr configs)
01- RASTER_CONFIG_RB_MAP_1: RBO rende
rb_tile_id==1, RB1 renders rb_tile_id==0
02- RASTER_CONFIG_RB_MAP_2: RBO réers
rb_tile_id==0, RB1 renders rb_tile_id==1
03- RASTER_CONFIG_RB_MAP_3: RB1 rende
all pixels
RB_MAP_PKR1 3:2 none Specifies rb_map for packerl
POSSIBLE VALUES:
00- RASTER_CONFIG_RB_MAP_0: RBO rende
all pixels (default for single rper pkr configs)
01- RASTER_CONFIG_RB_MAP_1: RBO rende
rb_tile_id==1, RB1 renders rb_tile_id==0
02- RASTER_CONFIG_RB_MAP_2: RBO rende
rb_tile_id==0, RB1 renders rb_tile_id==1
03- RASTER_CONFIG_RB_MAP_3: RB1 rende
all pixels
RB_XSEL2 5:4 none Specifies xsel2 for all packers for rb_tile_id calculatiq
POSSIBLE VALUES:
00- RASTER_CONFIG_RB_XSEL2_0: 0
01- RASTER_CONFIG_RB_XSEL2_1: x[4]
02- RASTER_CONFIG_RB_XSEL2_2: x[5]
03- RASTER_CONFIG_RB_XSELZ2_:3eserved
RB_XSEL 6 none Specifies xsel for all packers for rb_tile_id calculatior
POSSIBLE VALUES:
00- RASTER_CONFIG_RB_XSEL_0: x[3]
01- RASTER_CONFIG_RB_XSEL_1: x[4]
RB_YSEL 7 none Specifies ysel for all packers for rb_tile_id cation
POSSIBLE VALUES:
00- RASTER_CONFIG_RB_YSEL_0: y[3]
01- RASTER_CONFIG_RB_YSEL_1: y[4]
PKR_MAP 9:8 none Specifies pkr_map. This can be unique per SE
POSSIBLE VALUES:
00- RASTER_CONFIG_PKR_MAP_0: PKRO
renders all pixels (defatfor single pkr per se configs)
01- RASTER_CONFIG_PKR_MAP_1: PKRO
renders pkr_tile_id==1, PKR1 renders pkr_tile_id==
02- RASTER_CONFIG_PKR_MAP_2: PKRO
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renders pkr_tile_id==0, PKR1 renders pkr_tile_id==
03- RASTER_CONFIG_PKR_MAP_3KR1
renders all pixels

PKR_XSEL 11:10 none Specifies xsel for all pkr to be used in pkr_tile_id

calculation

POSSIBLE VALUES:
00- RASTER_CONFIG_PKR_XSEL_0: x[3]
01- RASTER_CONFIG_PKR_XSEL_1: x[4]
02- RASTER_CONFIG_PKR_XSEL_2: &]
03- RASTER_CONFIG_PKR_XSEL_3: x[6]

PKR_YSEL 13:12 none Specifies ysel for all pkr to be used in pkr_tile_id

calculation

POSSIBLE VALUES:
00- RASTER_CONFIG_PKR_YSEL_0: y[3]
01- RASTER_CONFIG_PKR_YSEL_1: y[4]
02- RASTER_MNFIG_PKR_YSEL_2: y[5]
03- RASTER_CONFIG_PKR_YSEL_3: y[6]

SC_MAP 17:16 none Reserved foR SC per SE Configs. Set to 0 for Defau
POSSIBLE VALUES:

00- RASTER_CONFIG_SC_MAP_0: SCO rende
all pixels (default for single SC per SE configs)

01- RASTER_CONFIG_SC_MAP_1: SCO rende
sc_tile_id==1, SC1 renders sc_tile_id==0

02- RASTER_CONFIG_SC_MAP_2: SCO rende
sc_tile_id==0, SC1 renders sc_tile_id==

03- RASTER_CONFIG_SC_MAP_3: SC1 rende
all pixels

SC_XSEL 19:18 nore Reserved for 2 SC Per SE Configs. Set to 0 for Defa
POSSIBLE VALUES:

00-
RASTER_CONFIG_SC_XSEL_8 WIDE_TILE: 8 wid
tile

01-
RASTER_CONFIG_SC_XSEL_16_WIDE_TILE: 16
wide tile

02-
RASTER_CONFIG_SC_XSEL_32_WIDE_TILE: 32
wide tile

03-
RASTER_CONFIG_SC_XSEL_64 WIDE_TILE: 64
wide tile

SC_YSEL 21:20 none Reserved for 2 SC Per SE Configs. Set to 0 for Defal
POSSIBLE VALUES:
00-
RASTER_CONFIG_SC_YSEL_8 WIDE_TILE: 8 wid
tile
01-
RASTER_CONFIG_SC_YSEL_16_ WIDE_[E: 16
wide tile
02-
RASTER_CONFIG_SC_YSEL_32_ WIDE_TILE: 32
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wide tile

03-

RASTER_CONFIG_SC_YSEL_64 WIDE_TILE: 64
wide tile

SE_MAP 25:24 none Specifies se_map use for mapping se_tile_idto an S
instance
POSSIBLE VALUES:

00- RASTER CONFIG_SE_MAP_0: SEO render
all pixels (default for single SE configs)

01- RASTER_CONFIG_SE_MAP_1: SEOQ render
se_tile_id==1, SE1 renders se_tile_id==0

02- RASTER_CONFIG_SE_MAP_2: SEQ render
se_tile_id==0, SE1 renders se_tile_id==1

03- RASTER_CONFIG_SE_MAP_3: SE1 render
all pixels

SE_XSEL 27:26 none Specifies xsel used in se_tile_id calculation
POSSIBLE VALUES:

00-
RASTER_CONFIG_SE_XSEL 8 WIDE_TILE: 8 wid
tile

01-
RASTER_CONFIG_SE_XSEL_16_WIDE_TILE: 16
wide tile

02-
RASTER_CONFIG_SE_XSEL_32_WIDE_TILE: 32
wide tile

03-
RASTER_CONFIG_SE_XSEL 64 WIDE_TILE: 64
wide tile

SE_YSEL 29:28 none Specifies ysel used in se_tile_id calculation
POSSIBLE VALUES:

00-

RASTER_CONFIG_SE_YSEL_8 WIDE_TILE:8ide
tile

01-
RASTER_CONFIG_SE_YSEL 16 WIDE_TILE: 16
wide tile

02-
RASTER_CONFIG_SE_YSEL 32 WIDE_TILE: 32
wide tile

03-
RASTER_CONFIG_SE_YSEL_64_WIDE_TILE: 64
wide tile

|PA:PA_SC_RASTER_CONFIG_1- [R/W] - 32 bits - Access:32 - GpuFOMMReg:0x28354 |
|DESCRIPTION: Raster Configuration 1 register. Default values for this per comégister are asic dependentl
[Field Name |Bits |[Default  ||Description |

SE_PAIR_MAP 1:0 none Specifies se_pair_map use for mapping se_pair_tile|
Setto non 0 default only for 4 SE configs
POSSIBLE VALUES:

00- RASTER_CONFIG_SE_PAIR_MAP_O0: First

© 2012 Advanced Micro Devices, Inc.
Proprietary 59



AMDH Revision 1.0 September 19, 201

SE pair ie SE0/1 renders all pixels.

01- RASTER_CONFIG_SE_PAIR_MAP_1: SEO
renders se_pair_tile_id==1, SE2/3 renders
se_pair_tile_id==0

02- RASTER_CONFIG_SE_PAIR_MAP_2: SEO
renders se_pair_tile_id==0, SE2/3 renders
se_pair_tile_id==1

03- RASTER_CONFIG_SE_PAIR_MAP_3: Secg
SE pair ie SE2/3 renders all pixels

SE_PAIR_XSEL 3:2 none Specifies xsel used in se_pair_tile_id caldolat
POSSIBLE VALUES:

00-
RASTER_CONFIG_SE_PAIR_XSEL 8 WIDE_TILE
8 wide tile

01-
RASTER_CONFIG_SE_PAIR_XSEL_16_WIDE_TIU
16 wide tile

02-
RASTER_CONFIG_SE_PAIR_XSEL_32_WIDE_TIU
32 wide tile

03-
RASTER_CONFIG_SE_PAIR_XSEI64 WIDE_TILE
64 wide tile

SE_PAIR_YSEL 5:4 none Specifies ysel used in se_pair_tile_id calculation
POSSIBLE VALUES:

00-
RASTER_CONFIG_SE_PAIR_YSEL_8_WIDE_TILE
8 wide tile

01-
RASTER_CONFIG_SE_PAIR_YSEL_16_WIDE_TIL
16 wide tile

02-
RASTER_CONFIG_SE_PAIR_YSEL_32_WIDE_TIU
32 wide tile

03-
RASTER_CONFIG_SE_PAIR_YSEL_64_WIDE_TIU
64 wide tile

|PA:PA_SC_SCREEN_SCISSOR_BR- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28034 l

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

[Field Name |Bits |Default |[Description |

BR_X 15:0 none Right hand edge of scissor rectangle. 16 bits signed
Valid range-32K to 16384. Exclusive for
BOTTOM_RIGHT.

BR_Y 31:16 none Lower edge of scissor rectangle. 16 bits signed. Vali
range-32K to 16384. 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_OFFSﬂ
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|Negative numbers clamped to 0, so reads will mismatch on negative values. |

|Field Name |Bits |Default |[Description |

TL_X 15:0 none Left hand edge of scissor rectge 16 bits signed. Vali
range-32K to 16383. Inclusive for UPPER_LEFT.

TL_Y 31:16 none Upper edge of scissor rectangle. 16 bits signed. Vali
range-32K to 16383. 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 14:0 none Right hand edgefescissor rectangle. 15 bits unsigned
Valid range 016384. Exclusive for BOTTOM_RIGHT

BR_Y 30:16 none Lower edge of scissor rectangle. 15 bits unsigned. V|
range 016384. Exclusive for BOTTOM_RIGHT.

PA:PA_SC_VPORT_SCISSOR_[615]_TL - [R/W] - 32bits - Access: 32 GpuFOMMReg:0x28250
0x282c8

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

Field Name |Bits |Default |[Description |
TL_X 14:0 none Left hand edge of scissor rectangle:Hits unsigned.
Valid range 016383. Inclusive for UPPER_LEFT.
TLY 30:16 none Upper edge of scissor rectangle:Hi& unsigned. Valid
range 016383. Inclusive for UPPER_LEFT.
WINDOW_OFFSET_DISABLE |31 none If set, viewprtld scissor is not offset by the
WINDOW_OFFSET register values.

|PA:PA_SC_VPORT_ZMAX_[O-15] - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x282d4-0x2834c |
[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 valug
will be clamped by the DB to this value.

|PA:PA_SC_VPORT_ZMIN_[O-15] - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x282d0-0x28348 |
|DESCRIPTION: Viewport Transbrm Z Min Clamp 0-15 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
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these values if the WINDOW_SCISSOR_TL.WINDOWFSET_DISABLE is clear. If this value allows the wing
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 15:0 none Offset n x-direction from screen to window coords.-1
bit 2°s comp signed value. Valid Range 32K.

WINDOW_Y_ OFFSET 31:16 none Offset in ydirection from screen to window coords.-1
bit 2°s comp signed value. Valid Range 32K.

[PA:PA_SC_WINDOW_SCISSOR_BR - [R/W] - 32 hits - 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 14:0 none Right hand dge of scissor rectangle. 15 bits unsigne
Valid range 016384. Exclusive for BOTTOM_RIGHT

BR_Y 30:16 none Lower edge of scissor rectangle. 15 bits unsigned. V|
range 016384. Exclusive for BOTTOM_RIGHT.

[PA:PA_SC_WINDOW_SCISSOR_TL - [R/W] - 32bits - 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 14:0 none Left hand edge of scissoratangle. 15bits unsigned.
Valid range 016383. Inclusive for UPPER_LEFT.

TLY 30:16 none Upper edge of scissor rectangle:Hi& unsigned. Valid
range 016383. Inclusive for UPPER_LEFT.

WINDOW_OFFSET_DISABLE |31 none If set, window scissor is not offsby the
WINDOW_OFFSET register values.

|PA:PA_SU_CNTL_STATUS - [R] - 32 bits - Access: 32: GpuFOMMReg:0x8a50 I
[DESCRIPTION: Status Bits |

|Field Name |Bits |Default  |[Description
|SU_BUSY |31 lnone  |Busy Status Bit

[PA:PA_SU_HARDWARE_SCREEN_OFFSET - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28234 |
|DESCRIPTION: Hardware Screen Offset to Center Guardband |

[Field Name |Bits |Default  |[Description |

HW_SCREEN_OFFSET_X 8:0 none Hardware screen offset in X from 0 to 8176 in units @
pixels.

HW_SCREEN_®FSET_Y 24:16 none Hardware screen offset in Y from 0 to 8176 in units @
pixels.

HPA:PA_SU_LINE_CNTL . [R/IW] - 32 bits - Access: 32- GpuFOMMReg:0x28a08 H
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[DESCRIPTION: Line control |
|Field Name |Bits |Default |[Description |
IWIDTH [15:0  |jnone  |[1/2 widt of line, in subpixels; (16.0) fixed format. |

[PA:PA_SU_LINE_STIPPLE_CNTL - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x28824 |
|DESCRIPTION: SetUp Engine Line Stipple Control |

[Field Name |Bits |Default |Description |

LINE_STIPPLE_RESET 1:0 none line stipple reset mode:-0o reset, dend of prim, 2end
of packet, 3end of polymode line.

EXPAND_FULL LENGTH 2 none for antialiased line stipple, calculate stipple distance
using true distance (not major).

FRACTIONAL_ACCUM 3 none for antialiased line stigp, calculate stipple using

travelled distance including fractional bits.

DIAMOND_ADJUST 4 none for aliased line stipple, adjust stipple pattern to accol
for start vertex diamond exit .

[PA:PA_SU_LINE_STIPPLE_SCALE - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28828 |
IDESCRIPTION: SetUp Engine Line Stipple Scale Factor |

[Field Name |Bits |Default |[Description |
LINE_STIPPLE_SCALE 31:0 none floating point scale factor used to derive stipple start
end point.

|PA:PA_SU_LINE_STIPPLE_VALUE - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x30a00 I
[DESCRIPTION: Current value for Setp Engine Line $tple |

|Field Name |Bits |Default |[Description
ILINE_STIPPLE_VALUE [23:0 lnone  ||Current value for line stipple with 8 fractional.

|PA:PA_SU_POINT_MINMAX - [RIW] - 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 allo fixed point
(12.4), 12 bits integer, 4 bits fractional pixels

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

|PA:PA_SU_POINT_SIZE - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28a00 I
|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)qfoint; fixed (12.4), 12
bits integer, 4 bits fractional pixels.
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[PA:PA_SU_POLY_OFFSET_BACK_OFFSET - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x28b8c |
|DESCRIPTION: BackFacing Polygon Offset Offset |
[Field Name |Bits |Default  |[Description |

OFFSET 310 none Specifies polygon offset offset for baékcing polygons
32b IEEE float format.

|PA:PA_SU_POLY_OFFSET_BACK_SCALE - [R/IW] - 32 bits - Access: 32: GpuFOMMReg:0x28b88 |
[IDESCRIPTION: BackFacing Polygon Offset Scale |
|Field Name ||Bits “Default ||Description |

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

[PA:;PA_SU_POLY_OFFSET_CLAMP - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x28b7c |
[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:0x28b78 |
[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, should be number of bits (i-&6,-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_DB_BITS is used differently
(i.e. different POLY_OFFSET equation for fixed vg
float buffer formats.

|PAZPA_SU_POLY_OFFSET_FRONT_OFFSET- [R/W] - 32 bits - Access: 32- GquOMMReg:Ox28b84|
[DESCRIPTION: Front-Facing Polygon OffgeDffset |
[Field Name |Bits |Default  |[Description |

OFFSET 31:.0 none Specifies polygon offset offset for frefdcing polygons
32b IEEE float format.

[PA:PA_SU_POLY_OFFSET_FRONT_SCALE - [R/W] - 32 bits - Access: 32 GpuFOMMReg:0x28b80 |
|DESCRIPTION: Front-Facing Polygon Offset Scale |
|[Field Name |Bits |Default |[Description |

SCALE 31:.0 none Specifies polygon offset scale for frefatcing polygons;
32-bit IEEE float format.
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|PA:PA_SU_PRIM_FILTER_CNTL - [RIW] - 32 bits - Access: 32:- GpuFOMMReg:0x2882¢
|DESCRIPTION: SetUp Engine Primitive Filter Control

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

|TRIANGLE_FILTER_DISABLE “0 “none ||for triangle primitive type, disable primitive filters. |

ILINE_FILTER_DISABLE 11 lnone |[for line primitive type, disable primitivelfers. |

|POINT_FILTER_DISABLE “2 “none ||for point primitive type, disable primitive filters. |

IRECTANGLE_FILTER_DISABLE3 |lnone |lfor rectangle primitive type, disable primitive filters. |

TRIANGLE_EXPAND_ENA 4 none for triangle primitive type, expand primitive bioding
box for prim filters.

LINE_EXPAND_ENA 5 none for line primitive type, expand primitive bounding bo
for prim filters.

POINT_EXPAND_ENA 6 none for point primitive type, expand primitive bounding b
for prim filters.

RECTANGLE_EXPAND_ENA |7 none for rectangle primitive type, expand primitive boundi
box for prim filters.

PRIM_EXPAND_CONSTANT ||15:8 none constant [4.4] to expand each edge of bounding box
before prim filter test.

IXMAX_RIGHT_EXCLUSION |30 |lnone | |
[YMAX_BOTTOM_EXCLUSION |31 lnone || |

|PA:PA_SU_SC_MODE_CNTL - [R/IW] - 32 bits - Access: 32:- GpuFOMMReg:0x28814 |
|DESCRIPTION: SU/SC Controls for Facedness Culling, Polymode, Polygon Offset, and various Enables |
[Field Name |Bits  |[Default |Description |

CULL_FRONT 0 none Enable for frontface culling.

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

CULL_BACK 1 none Enable for bacKace culling.

POSSIBLE VALUES:
00 - Do not cull backfacing triangles.
01 - Cull backfacing triangles.

FACE 2 none X-Ored with cross product sign to determine positiv
facing
POSSIBLE VALUES:
00 - Positive cross product is front (CCW).
01 - Negative cross product is front (CW).

POLY_MODE 4:3 none Polygon mode enable.
POSSIBLE VALUES:

00 - Disable poly mode (render triangles).

01 - Dual mode (send 2 sets of 3 polys with
specified poly type).
POLYMODE_FRONT_PTYPE 75 none Specifies how to render frofféicing polygons.
POSSIBLE VALUES:

00 - Draw points.

01- Draw lines.

02 - Draw triangles.
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POLYMODE_BACK_PTYPE 10:8

none Specifies how to render ba¢écing polygons.
POSSIBLE VALUES:

00 - Draw points.

01- Draw lines.

02 - Draw triangles.

POLY_OFFSET_FRONT_ENABLE|11

none Enables front facing polygon’s offset.
POSSIBLE VALUES:

00 - Disable front offset.

01 - Enable front offset.

POLY_OFFSET_BACK_ENABLE |12

none Enables back facing polygon's offset.
POSSIBLE VALUES:

00 - Disable back offset.

01 - Enabk 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

nore Enables addition of PA_SC_WINDOW_OFFSET
values to vertex data.

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 Vitx (D3D)
01-1 =Last Vix (OGL)
PERSP_CORR_DIS 20 [none | |Disables perspective correction for all attributes |
MULTI_PRIM_IB_ENA 21 none Enables multiple primitive sets to be placed in a sin

index buffer, separated by RESET_INDX indices

[PA:PA_SU_VTX_CNTL - [R/W] - 32 bits

- Access: 32- GpuFOMMReg:0x28be4 I

[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 bitis "0°, 0.5 will be added to the X,Y coordina
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 oX,Y coordinates from IEEE to
fixed-point
POSSIBLE VALUES:

00- 0 = Truncate (OGL)

01-1 =Round

02- 2 = Round to Even (D3D)

03- 3 = Round to Odd

QUANT_MODE 5:3

none Controls conversion of X,Y coordinates from IEEE tg
fixed-point. Determines fixed point format and how
many fractional bits are actually utilized. The vertex
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coordinate fields on the PA_SC interface are 24 bits
wide. If the quant_mode specifies less than 8 fractio
bits, then the extra fractional bits will betso zero.
POSSIBLE VALUES:

00- 0 = 16.8 fixed point. 1/16th ( 4 fractional bits
used)

01- 1 = 16.8 fixed point. 1/8th ( 3 fractional bits
used)

02- 2 = 16.8 fixed point. 1/4th ( 2 fractional bits
used)

03- 3 = 16.8 fixed pint. 1/2 ( 1 fractional bit used)

04- 4 = 16.8 fixed point. 1 ( 0 fractional bits used

05-5 = 16.8 fixed point. 1/256th ( 8 fractional bits

06- 6 = 14.10 fixed point. 1/1024th (10 fractional
bits)

07-7 = 12.12 fixed pait. 1/4096th (12 fractional
bits)
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3. General ShaderRegisters

|SQ:SQC_CACHES- [W] - 32 bits - Access: 32: GpuFOMMReg:0x30d20 I
|DESCRIPTION: (1-state) SQC cachspecific operations. |

[Field Name |Bits |Default |[Description |

INST_INVALIDATE 0 0x0 Invalidate the SQC’s instruction cache. Will always
readback a value of zero.

DATA_INVALIDATE 1 0x0 Invalidate the SQC’s data cache. Will always readbg
value of zero.

INVALIDATE_VOLATILE 2 0x0 Causes invalidate to only target volatilata (data cach
only). Will always readback a value of zero.

|SQ:SQ_RANDOM_WAVE_PRI - [RIW] - 32 bits - Access: 32- GpuFOMMReg:0x8c0c I
[DESCRIPTION: (1-state) SQ Random Wavefront Priority. |

[Field Name |Bits |Default  |[Description |

RET 6:0 Ox7F Random Wave Priority Edate Threshold. Disable
rondom wave priority when value = 127.

RUI 9:7 0x0 Random Number Generator Update Interval: The int

period = 4*2**(value).
POSSIBLE VALUES:

00-4

01-8

02-16

03-32

04-64

05-128

06- 256

07-512

RNG 20:10 0x0 Random Number Generateor. 11 bits, can be set to
value. [3:0] as wave priority randomizer. [10:4] as the
enable value to compare with the RET.
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4. Shader Instructions

[SQ_UC:SQ_INST - [R/W] - 32 hits - Access: 32- GpuFOMMReg:0x8dfc |

IDESCRIPTION: SQ instruction encoding.

[Field Name

|Bits

|Default

| Description |

ENCODING

31:.0

none

Determine instruction encoding. Each encoding ${EN
defines two constants that may be used to check the
SQ_ENC ${ENC}_BITS specifies the bits that must b
set, and SQ_ENC_${ENC}_MASK is the bitmask of
encoding bits. For example, to create a VINTRP
instruction begin by initializing the dword to
SQ_ENC_VINTRP_BITS; to check if an instruction is
VINTRP instruction check if (dword &
SQ_ENC_VINTRP_MASK) ==
SQ_ENC_VINTRP_BITS.

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

IDESCRIPTION: LDS or GDS operationfirst word.

|

|
|Field Name |Bits |Default  |[Description |
|OFFSETO [7:0 |lnone | TEMP |
|OFFSET1 [15:8 |lnone  |[TEMP |
IGDS |17 |lnone  |[1=GDS, 0=LDS |
OP 25:18 none Opcode.

POSSIBLE VALUES:

00- SQ_DS_ADD_U32: DS[A] = DS[A] + D0;
integer add.

01-SQ_DS_SUB_U32: DS[A] = DS[A] DO;
integer subtract.

02-SQ_DS_RSUB_U32: DS[A] = DODSIA];
integer reverse subtract.

03-SQ_DS_INC_U32: DS[A] = (DS[A] >=D0 ? (
DS[A] + 1); unsigned integer increment.

04-SQ_DS_DEC_U32: DS[A] = (DS[A]==0 ]|
DS[A] > DO ? DO : DS[A]- 1); unsigned integer
decrement.

05- SQ_DS_MIN_I32: DS[A= min(DS[A], DO0);
signed integer mininum.

06- SQ_DS_MAX_132: DS[A] = max(DS[A], D0O);
signed integer maximum.

07-SQ_DS_MIN_U32: DS[A] = min(DS[A], DO);
unsigned integer minimum.

08- SQ_DS_MAX_U32: DS[A] = max(DS[A], DO)
unsignednteger maximum.

09- SQ_DS_AND_B32: DS[A] = DS[A] & DO;
dword AND.

10- SQ_DS_OR_B32: DS[A] = DS[A] | DO; dworg
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OR.

11-SQ_DS XOR_B32: DS[A] = DS[A] ~ DO;
dword XOR.

12- SQ_DS_MSKOR_B32: DS[A] = (DS[A] &
~DO0) | D1; masked dwd OR.

13-SQ_DS_WRITE_B32: DS[A] = DO; write
dword.

14- SQ_DS_WRITE2_B32: DS[ADDR+offset0*4]
= DO; DS[ADDR+offset1*4] = D1; write 2 dwords.

15- SQ_DS_WRITE2ST64_B32:
DS[ADDR+offset0*4*64] = DO;
DS[ADDR+offset1*4*64] = D1; write 2 diords.

16- SQ_DS_CMPST_B32: DS[A] = (DS[A] == D(
? D1 : DS[A]); compare and store.

17-SQ_DS_CMPST_F32: DS[A] = (DS[A] == D(
D1 : DS[A]); compare and store with floatimpint
comparison rules.

18- SQ_DS_MIN_F32: DS[A] = (DS[A] D1) ? DQ
: DS[A]; floating point minimum, handles
NaN/INF/denorm.

19- SQ_DS_MAX_F32: DS[A] = (DO > DS[A]) ?
DO : DS[A]; floating point maximum, handles
NaN/INF/denorm.

20- SQ_DS_NOP: Do nothing.

24-SQ_DS _GWS_SEMA_RELEASE_ALL: GDS
Only. Release all wavefronts waiting on this semaph
ResourcelD is in offset[4:0].

25-SQ_DS_GWS_INIT: GDS Only. Initialize a
barrier or semaphore resource. ResourcelD is in
offset[4:0].

26-SQ_DS_GWS_SEMA_V: GDS Only. Incremg
semaphoreesource by 1 and return immediately.
ResourcelD is in offset[4:0].

27-SQ_DS_GWS_SEMA_BR: GDS Only.
Increment semaphore resource by value from VGPR
(src) of first valid thread in wave. ResourcelD is in
offset[4:0].

28-SQ_DS_GWS_SEMA_P: GBS Only. Wait until
semaphore resource is greater than zero, then decre
and return. ResourcelD is in offset[4:0].

29-SQ_DS_GWS_BARRIER: GDS Only. Barrie
wait. Wait for enough wavefronts to be present at the
barrier, then release all of thermnamce. Number of
waves needed is passed in from VGPR(src) of first v
thread. ResourcelD is in offset[4:0].

30- SQ_DS_WRITE_BS8: DS[A] = DO[7:0]; byte
write.

31-SQ_DS_WRITE_B16: DS[A] = DO[15:0]; sho
write.

32-SQ DS _ADD_RTN_132: DS[A] = DS[A] +
DO; integer add.

33-SQ_DS_SUB_RTN_U32: DS[A] = DS[A]DO;

integer subtract.
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34-SQ_DS_RSUB_RTN_U32: DS[A] = DO
DS[A]; integer reverse subtract.

35-SQ_DS_INC_RTN_U32: DS[A] = (DS[A] >=
DO ? 0 : DS[A] + 1); usigned integer increment.

36-SQ_DS DEC_RTN_U32: DS[A] = (DS[A] ==
|| DS[A] > DO ? DO : DS[A} 1); unsigned integer
decrement.

37-SQ_DS_MIN_RTN_I32: DS[A] = min(DS[A],
DO0); signed integer mininum.

38-SQ_DS_MAX_RTN_I32: DS[A] =max(DS[A],
DO0); signed integer maximum.

39-SQ_DS_MIN_RTN_U32: DS[A] = min(DS[A]
DO0); unsigned integer minimum.

40- SQ_DS_MAX_RTN_U32: DS[A] =
max(DS[A], DO); unsigned integer maximum.

41-SQ _DS_AND_RTN_B32: DS[A] = DS[A] &
DO; dwad AND.

42-SQ_DS_OR_RTN_B32: DS[A] = DS[A] | DO;
dword OR.

43-SQ_DS_XOR_RTN_B32: DS[A] = DS[A] *
DO; dword XOR.

44 - SQ_DS_MSKOR_RTN_B32: DS[A] = (DS[A]
& ~D0) | D1; masked dword OR.

45-SQ_DS_WRXCHG_RTN_B32: Write
exchangeOffset = {offsetl,offset0}. A = ADDR+offse
D=DS[Addr]. DS[Addr]=DO.

46-SQ_DS_WRXCHG2_ RTN_B32: Write
exchange 2 separate dwords.

47-SQ DS _WRXCHG2ST64 RTN_B32: Write
echange 2 dwords, stride 64.

48- SQ_DS_CMPST_RTN_B32: DS[A] €DS[A]
== DO ? D1 : DS[A]); compare and store.

49-SQ_DS_CMPST_RTN_F32: DS[A] = (DS[A]
== D0 ? D1 : DS[A]); compare and store with floating
point comparison rules.

50- SQ_DS_MIN_RTN_F32: DS[A] = (DS[A] <
D1) ? DO : DS[A]; floating point miimum, handles
NaN/INF/denorm.

51-SQ_DS_MAX_RTN_F32: DS[A] = (DO >
DSJ[A]) ? DO : DS[A]; floating point maximum, handle
NaN/INF/denorm.

52-SQ_DS_WRAP_RTN_B32: DS[A] = (DS[A]
>= DO0) ? DS[A]- DO : DS[A] + D1.

53-SQ_DS_SWIZZLE_B32R =
swizzle(Data(vgpr), offsetl:offset0). dword swizzle. 1
data is written to LDS. see ds_opcodes.docx for deta

54-SQ DS _READ B32: R = DS[A]; dword read

55-SQ_DS_READ2_B32:R =
DS[ADDR+offset0*4], R+1 = DS[ADDR+offset1*4].
Read 2 dwrds.

56-SQ DS READ2ST64 B32:R =
DS[ADDR+offset0*4*64], R+1 =
DS[ADDR+offset1*4*64]. Read 2 dwords.
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57-SQ_DS_READ_18: R = signext(DS[A][7:01};
signed byte read.

58-SQ_DS_READ_US8: R ={24°h0,DS[A][7:0]};
unsigned byte read.

59- SQ_DS_READ_I16: R = signext(DS[A][15:0]
signed short read.

60- SQ_DS_READ_U16: R = {16°h0,DS[A][15:0]
unsigned short read.

61- SQ_DS_CONSUME: LDS & GDS. Subtract
(count_bits(exec_mask)) from the value stored in DS
memory at (MO.hase + instr_offset). Return the pre
operation value to VGPRs.

62- SQ_DS_APPEND: LDS & GDS. Add
(count_bits(exec_mask)) to the value stored in DS
memory at (MO.base + instr_offset). Return the pre
operation value to VGPRs.

63- SQ_DS_ORDEREDCOUNT: GDSonly. Add
(count_bits(exec_mask)) to one of 4 dedicated order
count counters (aka “packers’). Additional bits of
instr.offset field are overloaded to hold pacidrlast'.

64- SQ_DS_ADD_U64: DS[A] = DS[A] + DO; 64
bit integer add.

65- SQ_DS_SUB_U64: DS[A] = DS[A] DO; 64-bit
integer subtract.

66- SQ_DS_RSUB_U64: DS[A] = DODS[A]; 64-
bit integer reverse subtract.

67-SQ_DS_INC_U64: DS[A] = (DS[A] >=D0 ? (
DSJ[A] + 1); unsigned 64it integer increment.

68-SQ_DS DEC_U64: DS[A] = (DS[A] ==0 ||
DS[A] > DO ? DO : DS[A]- 1); unsigned 6bit integer
decrement.

69- SQ_DS_MIN_164: DS[A] = min(DS[A], DO0);
signed 64bit integer mininum.

70- SQ_DS_MAX_164: DS[A] = max(DSJ[A], D0);
signed 64bit integer maximum.

71-SQ_DS_MIN_U64: DS[A] = min(DS[A], D0);
unsigned 64it integer minimum.

72-SQ_DS_MAX_U64: DS[A] = max(DS[A], DO)
unsigned 64it integer maximum.

73-SQ_DS_AND_B64: DS[A] = DS[A] & DO;
gqword AND.

74-SQ_DS_OR_B64: DS[A] = DS[A] | DO; qworg
OR.

75- SQ_DS_XOR_B64: DS[A] = DS[A] ~ DO;
gword XOR.

76- SQ_DS_MSKOR_B64: DS[A] = (DS[A] &
~DO0) | D1; masked qword OR.

77-SQ_DS_WRITE_B64: DS[A] = DO; write
gword.

78-SQ_DS_WRITE2B64: DS[ADDR+o0ffset0*8]
= DO; DS[ADDR+offset1*8] = D1; write 2 qwords.

79-SQ_DS WRITE2ST64_B64:
DS[ADDR+offset0*8*64] = DO;
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DS[ADDR+offset1*8*64] = D1; write 2 qwords.

80-SQ_DS_CMPST_B64: DS[A] = (DS[A] == D(
? D1 : DS[A]); compare andate.

81-SQ_DS _CMPST_F64: DS[A] = (DS[A] == D(
D1 : DS[A]); compare and store with floatimpint
comparison rules.

82-SQ_DS_MIN_F64: DS[A] = (DS[A] < D1)? D
: DS[A]; floating point minimum, handles
NaN/INF/denorm.

83-SQ_DS_MAX_F64: DS[A] = (DO > DS[A]) ?
DO : DS[A]; floating point maximum, handles
NaN/INF/denorm.

96- SQ_DS_ADD_RTN_U64: DS[A] = DS[A] +
DO; 64bit integer add.

97-SQ_DS_SUB_RTN_U64: DS[A] = DS[A]DO;
integer subtract.

98- SQ_DS_RSUB_RTNU64: DS[A] = DO-
DS[A]; integer reverse subtract.

99-SQ_DS_INC_RTN_U64: DS[A] = (DS[A] >=
DO ? 0 : DS[A] + 1); unsigned integer increment.

100- SQ_DS DEC_RTN_UG64: DS[A] = (DS[A] =
0 || DS[A] > DO ? DO : DS[A} 1); unsigned integer
decement.

101- SQ_DS_MIN_RTN_164: DS[A] = min(DS[A]
DO0); signed integer mininum.

102- SQ_DS_MAX_RTN_164: DS[A] =
max(DS[A], DO); signed integer maximum.

103- SQ_DS_MIN_RTN_U64: DS[A] =
min(DS[A], D0O); unsigned integer minimum.

104- SQ_DS_MAX_RTN_U64: DS[A] =
max(DS[A], D0); unsigned integer maximum.

105- SQ_DS_AND_RTN_B64: DS[A] = DS[A] &
DO; gword AND.

106- SQ_DS _OR_RTN_B64: DS[A] = DS[A] | DQ
gword OR.

107- SQ_DS_XOR_RTN_B64: DS[A] = DS[A] »
DO; gwordXOR.

108- SQ_DS_MSKOR_RTN_B64: DS[A] = (DS[A
& ~D0) | D1; masked qword OR.

109- SQ_DS_WRXCHG_RTN_B64: Write
exchange. Offset = {offsetl,offset0}. A = ADDR+offs
D=DS[Addr]. DS[Addr]=DO0.

110- SQ_DS_WRXCHG2_RTN_B64: Write
exchange separate qwords.

111- SQ_DS _WRXCHG2ST64_RTN_B64: Write
exchange 2 gwords, stride 64.

112- SQ_DS_CMPST_RTN_B64: DS[A] = (DS[A
== D0 ? D1 : DS[A]); compare and store.

113- SQ_DS_CMPST_RTN_F64: DS[A] = (DS[A
== D0 ? D1 : DS[A]); ompare and store with floating
point comparison rules.

114- SQ_DS_MIN_RTN_F64: DS[A] = (DS[A] <
D1) ? DO : DS[A]; floating point minimum, handles
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NaN/INF/denorm.

115- SQ_DS_MAX_RTN_F64: DS[A] = (DO >
DSJ[A]) ? DO : DS[A]; floating point maxhum, handles
NaN/INF/denorm.

118- SQ_DS_READ_B64: R = DS[ADDR]. Read
dword.

119- SQ_DS_READ2_B64: R =
DS[ADDR+offset0*8], R+1 = DS[ADDR+offset1*8].
Read 2 dwords.

120- SQ_DS _READ2ST64_B64: R =
DS[ADDR+offset0*8*64], R+1 =
DS[ADDR+offset1*8*64]. Read 2 dwords.

126- SQ_DS_CONDXCHG32_RTN_B64:
Conditional write exchange.

128-SQ_DS_ADD_SRC2 _U32:B=A+
4*(offset1[7] ? {A[31],A[31:17]}:
{offset1[6],offset1[6:0],0ffset0}). DS[A] = DS[A] +
DS[B]J; uint add.

129-SQ_DS _SUB_SRC2 _U32:B=A+
4*(offset1[7] ? {A[31],A[31:17]}:
{offset1[6],offsetl[6:0],o0ffset0}). DS[A] = DS[A}
DS[B]J; uint subtract.

130- SQ_DS RSUB_SRC2 U32:B=A+
4*(offsetl1[7] ? {A[31],A[31:17]}:
{offset1[6],offset1[6:0],offset0}). DS[A] =DSI[B] -
DS[A]; uint reverse subtract.

131-SQ_DS _INC_SRC2_U32:B=A+
4*(offsetl1[7] ? {A[31],A[31:17]}:
{offset1[6],offset1[6:0],0ffset0}). DS[A] = (DS[A] >=
DS[B] ? 0 : DS[A] + 1); uint increment.

132-SQ_DS DEC_SRC2 U32:B=A+
4*(offset1[7] ? {A[31],A[31:17]} :
{offset1[6],offset1[6:0],o0ffset0}). DS[A] = (DS[A] == 0
|| DS[A] > DS[B] ? DS[B] : DS[A]- 1); uint decrement.

133-SQ_DS_MIN_SRC2_132:B=A+
4*(offsetl1[7] ? {A[31],A[31:17]}:
{offset1[6],offset1[6:0],offset0}). DS[A= min(DS[A],
DS[B]); int min.

134- SQ_DS_MAX_SRC2_I32:B=A+
4*(offset1[7] ? {A[31],A[31:17]}:
{offset1[6],offsetl[6:0],o0ffset0}). DS[A] = max(DS[A],
DS[B]); int max.

135-SQ_DS MIN_SRC2_U32:B=A+
4*(offset1[7] ? {A[31],A[31:17]} :
{offset1[6],offset1[6:0],offset0}). DS[A] = min(DS[A],
DS[B]); uint min.

136- SQ_DS_MAX_SRC2_U32:B=A+
4*(offset1[7] ? {A[31],A[31:17]}:
{offset1[6],offset1[6:0],offset0}). DS[A] = max(DS[A],
DSI[B]); uint max.

137-SQ_DS_AND_SRC2 B32:BA +
4*(offset1[7] ? {A[31],A[31:17]} :
{offset1[6],offset1[6:0],offset0}). DS[A] = DS[A] &
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DSI[B]; dword AND.

138-SQ_DS_OR_SRC2_B32:B=A+
4*(offset1[7] ? {A[31],A[31:17]} :
{offset1[6],offset1[6:0],0ffset0}). DS[A] = DS[A] |
DSI[B]; dword OR.

139-SQ_DS XOR_SRC2_B32:B=A+
4*(offsetl1[7] ? {A[31],A[31:17]}:
{offset1[6],offset1[6:0],offset0}). DS[A] = DS[A] »
DSIB]; dword XOR.

141-SQ_DS WRITE_SRC2_B32:B=A+
4*(offset1[7] ? {A[31],A[31:17]}:
{offset1[6],offset1[6:0],offsetd). DS[A] = DS[B]; write
dword.

146- SQ_DS_MIN_SRC2_F32:B=A+
4*(offsetl1[7] ? {A[31],A[31:17]}:
{offset1[6],offset1[6:0],offset0}). DS[A] = (DS[B] <
DS[A]) ? DS[B] : DS[A]; float, handles
NaN/INF/denorm.

147-SQ_DS _MAX_SRC2_F32:B=A+
4*(offset1[7] ? {A[31],A[31:17]}:
{offset1[6],offsetl[6:0],o0ffset0}). DS[A] = (DS[B] >
DS[A]) ? DS[B] : DS[A]; float, handles
NaN/INF/denorm.

192- SQ_DS_ADD_SRC2_U64: uint add.

193- SQ_DS_SUB_SRC2_U64: uint subtract.

194- SQ_DS_REB_SRC2_U64: uint reverse
subtract.

195- SQ_DS_INC_SRC2_U64: uint increment.

196- SQ_DS DEC_SRC2_U64: uint decrement.

197- SQ_DS_MIN_SRC2_I164: int min.

198- SQ_DS_MAX_SRC2_164: int max.

199- SQ_DS_MIN_SRC2_U64: uimin.

200- SQ_DS_MAX_SRC2_U64: uint max.

201- SQ_DS_AND_SRC2_B64: dword AND.

202- SQ_DS_OR_SRC2_B64: dword OR.

203- SQ_DS_XOR_SRC2_B64: dword XOR.

205- SQ_DS_WRITE_SRC2 B64:B=A+
4*(offset1[7] ? {A[31],A[31:17]}:
{offset1[6],0ffset1[6:0],0ffset0}). DS[A] = DS[B]; write
gword.

210-SQ_DS_MIN_SRC2_F64:B=A+
4*(offset1[7] ? {A[31],A[31:17]} :
{offset1[6],offsetl[6:0],o0ffset0}). [A] = (DO < DS[A]) ?
DO : DS[A]; float, handles NaN/INF/denorm.

211-SQ DS MAX_SRC2 F64:B=A+
4*(offset1[7] ? {A[31],A[31:17]} :
{offset1[6],offset1[6:0],offset0}). [A] = (DO > DS[A]) ?
DO : DSIA]; float, handles NaN/INF/denorm.

222-SQ_DS_WRITE_B96: {DS[A+2], DS[A+1],
DS[A]} = D0[95:0]; tri-dword write.

223-SQ_DS WRITE_B128: {DS[A+3], DS[A+2],
DS[A+1], DS[A]} = DO[127:0]; gword write.

253- SQ_DS_CONDXCHG32_RTN_B128:
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Conditional write exchange.
254- SQ_DS_READ_B96: trdword read.
255-SQ_DS_READ_B128: qword read.

ENCODING 31:26 nore

Encoding.
POSSIBLE VALUES:

54-SQ_ENC_DS_FIELD: Must be set to this val

|SQ_UC:SQ_DS_1- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc I

|DESCRIPTION: LDS or GDS operationsecond word.

[Field Name |Bits |Default

| Description |

ADDR 7:0 none

source Ids address vgpr
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRS
total.

DATAO 15:8 none

source data 0
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Incremenofin here
for additional GPRs. There are NUM_VGPR VGPRS
total.

DATA1 23:16 none

source data 1
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs
total.

VDST 31:24 none

dest vgpr
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs

total.

[SQ_UC:SQ EXP_0- [RIW] - 32 bits - Access: 32-

GpuFOMMReg:0x8dfc |

|DESCRIPTION: Export, first word.

[Field Name |Bits | Default

| Description |

EN 3:0 none

En[0] is red or x, en[3] is alpha or w. Compr. export:
enables for halflword export; EN[O] for low 16 bits of
VSRCO, EN[1] for high 16 bits of VSRCO, EN[2] for
low 16 bits of VSRC1, EN[3] for high 16 bits of VSR(
Non-floatl6: enables for VSRCs, EN[N] for VSRCI[N]

TGT 9:4 none

Export target based on the enumeration below.
POSSIBLE VALUES:

00- SQ_EXP_MRT: Output to colour MRT 0.
Increment from here for additional MRTs. There are
EXP_NUM_MRT MRTs in total.

08- SQ_EXP_MRTZ: Output to Z.

09- SQ_EXP_NULL: Output to NULL.

12- SQ_EXP_POS: Output to position 0. Incremg

from here for additional positions. There are
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EXP_NUM_POS positions in total.
32-SQ_EXP_PARAM: Output to parameter O.
Increment from here for additional parameters. There

EXP_NUM_PARAM parameters in total.

COMPR 10 none Boolean. If true, data is exported in float16 format;If
false, data is 32 bit.

DONE 11 none If set, this is the last export of a given type. If thisés
for a colour export (PS only), then the valid mask mu
be present in the EXEC register.

VM 12 none Mask contains validnask when set; otherwise mask i
just writemask. Used only for pixel(mrt) exports.

ENCODING 31:26 none Encoding.

POSSIBLE VALUES
62- SQ_ENC_EXP_FIELD: Must be set to this
value.

[SQ_UC:SQ_EXP_1- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

[DESCRIPTION: Export, second word.

[Field Name |Bits | Default

||Description |

VSRCO 7:0 none

VGPR of the first data to export
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRS
total.

VSRC1 15:8 none

VGPR of the second data to export.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs
total.

VSRC2 23:16 none

VGPR of the third data to export.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs
total.

VSRC3 31:24 none

VVGPR of the fourth data to export.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs
total.

|SQ_UC:SQ_FLAT_0- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc

[DESCRIPTION: FLAT, first word.

{
||Description i
|

[Field Name |Bits | Default

|GLC ||16 ||n0ne ||If set, operation is globally coherent.
sLC 17 |lnone  ||System Level Coherent.

oP 24:18 none Opcode.

POSSIBLE VALUES:
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08-SQ_FLAT_LOAD_UBYTE: Flat load unsigne
byte (zero extend to PR destination).

09-SQ_FLAT_LOAD_SBYTE: Flat load signed
byte (sign extend to VGPR destination).

10- SQ_FLAT_LOAD_USHORT: Flat load
unsigned short (zero extend to VGPR destination).

11- SQ_FLAT_LOAD_SSHORT: Flat load signec
short(sign extend to VGPR destination).

12- SQ_FLAT_LOAD_DWORD: Flat load dword.

13- SQ_FLAT_LOAD_DWORDX2: Flat load 2
dwords.

14-SQ_FLAT_LOAD_DWORDX4: Flat load 4
dwords.

15-SQ_FLAT_LOAD_DWORDX3: Flat load 3
dwords.

24-SQ_FLAT_STORE_BYTE: Flat store byte.

26- SQ_FLAT_STORE_SHORT: Flat store short

28-SQ_FLAT_STORE_DWORD: Flat store dwo

29- SQ_FLAT_STORE_DWORDX2: Flat store 2
dwords.

30- SQ_FLAT_STORE_DWORDXA4: Flat store 4
dwords.

31- SQ_FLAT_STORE_DWORDX3: Flat store 3
dwords.

48-SQ_FLAT_ATOMIC_SWAP: 32b. dst=src,
returns previous value if rtn==1.

49-SQ_FLAT_ATOMIC_CMPSWAP: 32b, dst =
(dst==cmp) ? src : dst, returns previous value if rth=-
src comes from #hfirst datavgpr, cmp from the secon

50- SQ_FLAT_ATOMIC_ADD: 32b, dst += src,
returns previous value if rtn==1.

51-SQ_FLAT_ATOMIC_SUB: 32b, dst src,
returns previous value if rtn==1.

53- SQ_FLAT_ATOMIC_SMIN: 32b, dst = (src <
dst) ? src : dst (signed comparison), returns previous
value if rtn==1.

54-SQ_FLAT_ATOMIC_UMIN: 32b, dst = (src <
dst) ? src : dst (unsigned comparison), returns previd
value if rtn==1.

55-SQ_FLAT_ATOMIC_SMAX: 32b, dst = (src >
dst) ?src : dst (signed comparison), returns previous
value if rtn==1.

56- SQ_FLAT_ATOMIC_UMAX: 32b, dst = (src 3
dst) ? src : dst (unsigned comparison), returns previc
value if rtn==1.

57-SQ_FLAT_ATOMIC_AND: 32b, dst &= src,
returns previousalue if rtn==1.

58-SQ_FLAT _ATOMIC_OR: 32b, dst |= src,
returns previous value if rtn==1.

59-SQ _FLAT_ATOMIC_XOR: 32b, dst *= src,
returns previous value if rtn==1.

60- SQ_FLAT_ATOMIC_INC: 32b, dst = (dst >=
src) ? 0 : dst + 1 (uigned compare), returns previous
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value if rtn==1.

61-SQ_FLAT_ATOMIC_DEC: 32b, dst = ((dst=5
|| (dst > src)) ? src : dsfi (unsigned compare), returng
previous value if rtn==1.

62- SQ_FLAT_ATOMIC_FCMPSWAP: 32b, dst
(dst == cmp) ? srcdst, returns previous value if rtn==]
Floating point comparewap handles NaN/INF/denorr]
in the comparison. Input src comes from the first-dat
vgpr, cmp from the second.

63- SQ_FLAT_ATOMIC_FMIN: 32b, dst = (src <
dst) ? src : dst, returns preu®value if rtn==1. Floating
point compare handles NaN/INF/denorm.

64-SQ_FLAT_ATOMIC_FMAX: 32b, dst = (src >
dst) ? src : dst, returns previous value if rtn==1. Floa|
point compare handles NaN/INF/denorm.

80- SQ_FLAT_ATOMIC_SWAP_X2: 64hdst=src,
returns previous value if rtn==1

81- SQ_FLAT_ATOMIC_CMPSWAP_X2: 64b, d
= (dst==cmp) ? src : dst, returns previous value if
rtn==1; src comes from the first two datgprs, cmp
from the second two.

82- SQ_FLAT_ATOMIC_ADD_X2: 64hdst +=
src, returns previous value if rtn==1.

83-SQ_FLAT_ATOMIC_SUB_X2: 64b, dst src,
returns previous value if rtn==1.

85-SQ_FLAT_ATOMIC_SMIN_X2: 64b, dst = (s
< dst) ? src : dst (signed compare), returns previous
if rtn==1.

86-SQ_FLAT_ATOMIC_UMIN_X2: 64b, dst =
(src < dst) ? src : dst (unsigned compare), returns
previous value if rtn==1.

87- SQ_FLAT_ATOMIC_SMAX_X2: 64b, dst =
(src > dst) ? src : dst (signed compare), returns prev
value if rtn==1.

88-SQ_FLAT_ATOMIC_UMAX_X2: 64b, dst =
(src > dst) ? src : dst (unsigned compare), returns
previous value if rtn==1.

89-SQ_FLAT_ATOMIC_AND_X2: 64b, dst &=
src, returns previous value if rtn==1.

90- SQ_FLAT_ATOMIC_OR_X2: 64b, dst |= src,
returns previous value if rtn==1.

91-SQ_FLAT_ATOMIC_XOR_X2: 64b, dst*=s
returns previous value if rtn==1.

92-SQ_FLAT_ATOMIC_INC_X2: 64b, dst = (dst
>=src) ? 0 : dst + 1 (unsigned compare), returns pre
value if rtn==1.

93- SQ_FLAT_ATOMIC_DEC_X2: 64b, dst =
((dst==0 || (dst > src)) ? src : dst (unsigned compare
returns previous value if rtn==1.

94-SQ_FLAT_ATOMIC_FCMPSWAP_X2: 64b,
dst = (dst == cmp) ? src : dst, returns previous value
rtn==1. Double comparswap, handles

NaN/INF/denorm. The src input comes from the first
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datavgprs, cmp from the second two.

95- SQ_FLAT_ATOMIC_FMIN_X2: 64b, dst = (s
< dst) ? src : dst, returns previous value if rth==1. D¢
compare handles NaN/INF/denorm.

96- SQ_FLAT_ATOMIC_FMAX_X2: 64b, dst =
(src > dst) ? src : dst, returns previous value if rtn==
Double compare handles NaN/INF/denorm.

ENCODING 31:26 none Encoding.
POSSIBLE VALUES:

55- SQ_ENC_FLAT_FIELD: Must be set to this
value.

[SQ_UCSQ_FLAT_1 - [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x8dfc |
[DESCRIPTION: FLAT, second word. |
|Field Name |Bits |Default ||Description |

ADDR 7:0 none source flat address vgpr
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs
total.

DATA 15:8 none source data
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs

total.
TFE [23 lnone  |[Texture Fail Enable (for partiglresident textures). |
VDST 31:24 none dest vgpr

POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs
total.

|SQ_UC:SQ_MIMG_0 - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc I
|DESCRIPTION: Image memory buffer operation. First word. |
[Field Name |Bits |Default  |[Description |

DMASK 11:8 none Enable mask for image read/write data components.
bitO=red, 1=green, 2=blue, 3=alpha. At least 1 bit m(
be on. Data is assumed to be packéeo donsecutive
VGPRs.

UNORM 12 none Force address to be mormalized regardless of textur
sampler setting. Must be set to 1 for image store ang
atomic operations.

GLC 13 lnone |[If set, operation is globally coherent. |

DA 14 none Declare Array: 1=shadetedlared this texture to be an
array and SH always sends ariagiex (slice#) to TA,;
O=shader declared narray type and will never send
arrayindex (slice#). TA will assume slice# is zero wh
it doesn’t receive one.
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[R128 |15 |none  |[Texture resource siz 1=128b, 0=256b |
ITFE |16 |Inone | Texture Fail Enable (for partially resident textures). |
ILWE [17 |none  ||LOD Warning Enable (for partially resident textures))
OoP 24:18 none Opcode.

POSSIBLE VALUES:

00- SQ_IMAGE_LOAD: Image memory load with
format convesion specified in T#. no sampler.

01-SQ_IMAGE_LOAD_MIP: Image memory loa
with usersupplied mip level. no sampler.

02- SQ_IMAGE_LOAD_PCK: Image memory lo3
with no format conversion. no sampler.

03- SQ_IMAGE_LOAD_PCK_SGN: Image
memory load with with no format conversion and sigr
extension. no sampler.

04- SQ_IMAGE_LOAD_MIP_PCK: Image memo
load with usersupplied mip level, no format conversig
no sampler.

05- SQ_IMAGE_LOAD_MIP_PCK_SGN: Image
memory load with usesupplied mip level, no format
conversion and with sign extension. no sampler.

08- SQ_IMAGE_STORE: Image memory store w
format conversion specified in T#. no sampler.

09- SQ_IMAGE_STORE_MIP: Image memory
store with format conversion spéed in T# to user
specified mip level. no sampler.

10- SQ_IMAGE_STORE_PCK: Image memory
store of packed data without format conversion . no
sampler.

11- SQ_IMAGE_STORE_MIP_PCK: Image
memory store of packed data without format convers
to usersupplied mip level. no sampler.

14- SQ_IMAGE_GET_RESINFO: return resourc
info. no sampler.

15- SQ_IMAGE_ATOMIC_SWAP: dst=src, returt
previous value if glc==1

16- SQ_IMAGE_ATOMIC_CMPSWAP: dst =
(dst==cmp) ? src : dst. retprevious value if glc==1

17- SQ_IMAGE_ATOMIC_ADD: dst += src.
returns previous value if glc==1

18- SQ_IMAGE_ATOMIC_SUB: dst= src. returns
previous value if glc==1

20- SQ_IMAGE_ATOMIC_SMIN: dst = (src < dst
? src : dst (signedjeturns previous value if glc==1

21-SQ_IMAGE_ATOMIC_UMIN: dst = (src < ds
? src : dst (unsigned). returns previous value if glc==

22-SQ_IMAGE_ATOMIC_SMAX: dst = (src > ds
? src : dst (signed). returns previous value if glc==1

23- SQ_IMAGE_ATOMIC_UMAX: dst = (src >
dst) ? src : dst (unsigned). returns previous value if
gle==1

24-SQ_IMAGE_ATOMIC_AND: dst &= src.
returns previous value if glc==1
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25- SQ_IMAGE_ATOMIC_OR: dst |= src. returng
previous value if glc=%

26- SQ_IMAGE_ATOMIC_XOR: dst "= src.
returns previous value if glc==1

27 - SQ_IMAGE_ATOMIC_INC: dst = (dst >= src
? 0 :dst + 1 (unsigned compare), returns previous v
if glc==1.

28- SQ_IMAGE_ATOMIC_DEC: dst = ((dst==0 |
(dst> src)) ? src : dstl (unsigned compare), returns
previous value if glc==1.

29- SQ_IMAGE_ATOMIC_FCMPSWAP: dst = (d
== cmp) ? src : dst, returns previous value of dst if
glc==1- double and float atomic compare swapbeys
floating point compae rules for special values

30- SQ_IMAGE_ATOMIC_FMIN: dst = (src < dst
? src : dst, returns previous value of dst if glc==1
double and float atomic min (handles NaN/INF/deno

31- SQ_IMAGE_ATOMIC_FMAX: dst = (src > ds
? src : dst, retms previous value of dst if glc==
double and float atomic min (handles NaN/INF/deno

32- SQ_IMAGE_SAMPLE: sample texture map.

33- SQ_IMAGE_SAMPLE_CL: sample texture
map, with LOD clamp specified in shader.

34- SQ_IMAGE_SAMPLED: sample texture may
with user derivatives

35- SQ_IMAGE_SAMPLE_D_CL: sample texture
map, with LOD clamp specified in shader, with user
derivatives.

36- SQ_IMAGE_SAMPLE_L: sample texture ma
with user LOD.

37-SQ_IMAGE_SAMPLE_B: ample texture map
with lod bias.

38- SQ_IMAGE_SAMPLE_B_CL: sample texture
map, with LOD clamp specified in shader, with lod bi

39- SQ_IMAGE_SAMPLE_LZ: sample texture
map, from level 0.

40- SQ_IMAGE_SAMPLE_C: sample texture ma
with PCF.

41-SQ_IMAGE_SAMPLE_C_CL: SAMPLE_C,
with LOD clamp specified in shader.

42 - SQ_IMAGE_SAMPLE_C_D: SAMPLE_C,
with user derivatives.

43- SQ_IMAGE_SAMPLE_C_D_CL: SAMPLE_C(
with LOD clamp specified in shader, with user
derivatives.

44 - SQ_IMAGE_SAMPLE_C_L: SAMPLE_C, wit
user LOD.

45-SQ_IMAGE_SAMPLE_C_B: SAMPLE_C,
with lod bias.

46-SQ_IMAGE_SAMPLE_C_B_CL: SAMPLE_(
with LOD clamp specified in shader, with lod bias.

47- SQ_IMAGE_SAMPLE_C LZ: SAMBE_C,

from level 0.
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48- SQ_IMAGE_SAMPLE_O: sample texture ma
with user offsets.

49- SQ_IMAGE_SAMPLE_CL_O: SAMPLE_O
with LOD clamp specified in shader.

50- SQ_IMAGE_SAMPLE_D_O: SAMPLE_O,
with user derivatives.

51- SQ_IMAGE_SAMPLE_D_CL_O: SAMPLE_C
with LOD clamp specified in shader, with user
derivatives.

52-SQ_IMAGE_SAMPLE_L_O: SAMPLE_O,
with user LOD.

53- SQ_IMAGE_SAMPLE_B_O: SAMPLE_O,
with lod bias.

54-SQ_IMAGE_SAMPLE_B_CL_O: SAMPLE_(Q
with LOD damp specified in shader, with lod bias.

55- SQ_IMAGE_SAMPLE_LZ O: SAMPLE_O,
from level O.

56- SQ_IMAGE_SAMPLE_C_O: SAMPLE_C wit
user specified offsets.

57- SQ_IMAGE_SAMPLE_C_CL_O:
SAMPLE_C_O, with LOD clamp specified in shader.

58- SQ_IMAGE_SAMPLE_C_D_O:
SAMPLE_C_O, with user derivatives.

59- SQ_IMAGE_SAMPLE_C D CL O:
SAMPLE_C_O, with LOD clamp specified in shader,
with user derivatives.

60- SQ_IMAGE_SAMPLE_C_L O:
SAMPLE_C_O, with user LOD.

61- SQ_IMAGE_SAMPLE_C_B_O:
SAMPLE_C_O, with lod bias.

62- SQ_IMAGE_SAMPLE_C_B CL_O:
SAMPLE_C_O, with LOD clamp specified in shader,
with lod bias.

63- SQ_IMAGE_SAMPLE_C_LZ O:
SAMPLE_C_O, from level 0.

64 - SQ_IMAGE_GATHERA4: gather 4 single
component elements (2x2).

65- SQ_IMAGE_GATHER4_CL: gather 4 single
component elements (2x2) with user LOD clamp.

68- SQ_IMAGE_GATHER4_L: gather 4 single
component elements (2x2) with user LOD.

69- SQ_IMAGE_GATHERA4_B: gather 4 single
component elements (2x2) with user bias.

70- SQ_IMAGE_GATHER4_B_CL: gather 4 sing
component elements (2x2) with user bias and clamp

71- SQ_IMAGE_GATHERA4_LZ: gather 4 single
component elements (2x2) at level 0.

72- SQ_IMAGE_GATHERA4 C: gather 4 single
component elements (2x2) with PCF.

73- SQ_IMAGE_GATHER4_C_CL: gather 4 sing
component elements (2x2) with user LOD clamp ang
PCF.

76- SQ_IMAGE_GATHER4_C_L: gather 4 single
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component elements (2x2) with user LOD and PCF

77- SQ_IMAGE_GATHER4_C_B: gather 4 single
component elements (2x2) with user bias and PCF.

78- SQ_IMAGE_GATHER4_C_B_CL: gather 4
single component elements (2x2) with user bias, cla
and PCF.

79- SQ_IMAGE_GATHERA4_C_LZ: gather 4rgile
component elements (2x2) at level 0, with PCF.

80- SQ_IMAGE_GATHER4_O: GATHERA4, with
user offsets.

81- SQ_IMAGE_GATHER4_CL_O:
GATHER4_CL, with user offsets.

84 - SQ_IMAGE_GATHER4_L_O: GATHER4_L,
with user offsets.

85- SQ IMAGE_GATHER4_B_O: GATHER4_B,
with user offsets.

86-SQ_IMAGE_GATHER4 B CL_O:
GATHER4_B_CL, with user offsets.

87- SQ_IMAGE_GATHER4_LZ O:
GATHER4_LZ, with user offsets.

88- SQ_IMAGE_GATHER4_C_O: GATHER4_C
with user offsets.

89- SQ_IMAGE_GATHER4_C_CL_O:
GATHER4_C_CL, with user offsets.

92-SQ_IMAGE_GATHER4 C_L_O:
GATHER4_C_L, with user offsets.

93- SQ_IMAGE_GATHER4 _C _B_O:
GATHERA4_B, with user offsets.

94-SQ_IMAGE_GATHER4 C B _CL O:
GATHER4_B_CL, withuser offsets.

95- SQ_IMAGE_GATHER4 _C_LZ O:
GATHER4_C_LZ, with user offsets.

96- SQ_IMAGE_GET_LOD: Return calculated
LOD.

104- SQ_IMAGE_SAMPLE_CD: sample texture
map, with user derivatives (LOD per quad)

105- SQ_IMAGE_SAMPLECD_CL: sample
texture map, with LOD clamp specified in shader, wi
user derivatives (LOD per quad).

106- SQ_IMAGE_SAMPLE_C_CD: SAMPLE_C,
with user derivatives (LOD per quad).

107- SQ_IMAGE_SAMPLE_C_CD_CL:
SAMPLE_C, with LOD clamp specifieith shader, with
user derivatives (LOD per quad).

108- SQ_IMAGE_SAMPLE_CD_O: SAMPLE_O
with user derivatives (LOD per quad).

109- SQ_IMAGE_SAMPLE_CD_CL_O:
SAMPLE_O, with LOD clamp specified in shader, wi
user derivatives (LOD per quad).

110- SQ_IMAGE_SAMPLE_C_CD _O:
SAMPLE_C_O, with user derivatives (LOD per quad

111- SQ_IMAGE_SAMPLE_C_CD_CL_O:

SAMPLE_C_O, with LOD clamp specified in shader,
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with user derivatives (LOD per quad).

126- SQ_IMAGE_RSRC256: DO NOT USHor
sq_ta_cmd bus only.

127- SQ_IMAGE_SAMPLER: DO NOT USEfor
sq_ta_cmd bus only.

SLC

[none

|[System Level Coherent.

ENCODING

none

Encoding.
POSSIBLE VALUES:

60- SQ_ENC_MIMG_FIELD: Must be set to this
value.

|SQ_UC:SQ_MIMG_1 - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc I

|DESCRIPTION: Image memory buffer operation. Second word. |

[Field Name |Bits |Default  |[Description |
VADDR 7:0 none Address sourcemay carry an offset or an index.
POSSIBLE VALUES:

00- SQ_VGPR¥Vector GPR 0. Increment from he,
for additional GPRs. There are NUM_VGPR VGPRS
total.

VDATA 15:8 none Vector GPR to write result to.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPR
total.

SRSRC 20:16 none Scalar GPR that specifies the resource constant, in {
of 4 SGPRs.

SSAMP 25:21 none Scalar GPR that specifies the sampler constant, in u
of 4 SGPRs.

|SQ_UC:SQ_MTBUF_O- [R/W] - 32 bits - Access: 32- GpuFOMMR eg:0x8dfc

IDESCRIPTION: Typed memory buffer operation. First word. |

[Field Name |Bits |Default |[Description
|OFFSET [11:0 lnone |lUnsigned byte offset. Only used when OFFEN = 0.
OFFEN 12 none If set, send VADDR as an offset. If unset, send the
instruction offsestored in OFFSET. Only one of these
offsets may be sent.
IDXEN 13 none If set, send VADDR as an index. If unset, treat the in
as zero.
GLC ||14 ||n0ne ||If set, operation is globally coherent.
ADDR64 15 none If set, buffer address is @dits (base & sizén resource i
ignored).
oP 18:16 none opcode: read/write and x,Xy,xXyz,xyzw
POSSIBLE VALUES:
00- SQ_TBUFFER_LOAD_FORMAT_X: Typed
buffer load 1 dword with format conversion
01-SQ _TBUFFER_LOAD_FORMAT_XY: Typed
buffer load 2 dwords with forat conversion
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02-SQ_TBUFFER_LOAD_FORMAT_XYZ:
Typed buffer load 3 dwords with format conversion

03- SQ_TBUFFER_LOAD_FORMAT_XYZW:
Typed buffer load 4 dwords with format conversion

04-SQ_TBUFFER_STORE_FORMAT_X: Typeo
buffer store 1 dord with format conversion

05- SQ_TBUFFER_STORE_FORMAT_XY: Typ¢
buffer store 2 dwords with format conversion

06- SQ_TBUFFER_STORE_FORMAT_XYZ:
Typed buffer store 3 dwords with format conversion

07- SQ_TBUFFER_STORE_FORMAT_XYZW:
Typed buffer store 4 dwords with format conversion

[IDFMT [22:29  |jnone |Data format for typed buffer. |
INFMT [25:23  |jnone  |[Number format for typed buffer. |
ENCODING 31:26 none Encoding.

POSSIBLE VALUES:
58- SQ_ENC_MTBUF_FIELD: Must be set to thi
value.

ISQ_UC:SQ_MTBUF_1 - [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |
|DESCRIPTION: Typed memory buffer operation. Second word. |
[Field Name |Bits |Default  |[Description |

VADDR 7:0 none Address sourcemay carry an offset or an index.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRS
total.

VDATA 15:8 none Vector GPR to read/write result to.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRsThere are NUM_VGPR VGPRs i

total.
SRSRC 20:16 none Scalar GPR that specifies the resource constant, in {
of 4 SGPRs.
sLC [22 |lnone  ||System Level Coherent. |
ITFE 23 |lnone  |[Texture Fail Enable (for partially resident textures). |
SOFFSET 31:24 none Scalar @R or constant containing the base offset. T

is always sent.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13'd0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}

106- SQ_VCC_LO: vcc[31:0]

107- SQ_VCC_HI: vcc[63:32]

108- SQ_TBA_ LO: Trap handler base address,
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[31:0]
109- SQ_TBA_ HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Ponter to data in memory use
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory use
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs in total. {TTMPITTMPO} =
PC_save{hi,lo}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (privileged

117- SQ_TTMPS5: Trap handler temps (privileged

118- SQ_TTMP6: Trap handler temps (privileged

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMPS8: Trap handler temps (privileged

121- SQ_TTMP9: Trap handlerneps (privileged).

122- SQ_TTMP10: Trap handler temps (privilege

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]

127- SQ_EXEC_HI: exec[63:32]

128- SQ_SRC_0: 0

129- SQ_SRC_1_INT
130- SQ_SRC_2_INT
131- SQ_SRC_3_INT
132-SQ_SRC_4_INT
133-SQ_SRC_5_INT
134-SQ_SRC_6_INT
135- SQ_SRC_7_INT
136- SQ_SRC_8_INT
137-SQ_SRC_9_INT

138- SQ_SRC_10_INT:
139- SQ_SRC_11_INT:
140- SQ_SRC_12_INT:
141- SQ_SRC_13_INT:
142-SQ_SRC_14_INT:
143- SQ_SRC_15_INT:
144- SQ_SRC_16_INT:
145-SQ_SRC_17_INT:
146- SQ_SRC_18_INT:
147-SQ_SRC_19_INT:
148- SQ_SRC_20_INT:
149- SQ_SRC_21_INT:
150- SQ_SRC_22_INT:
151- SQ_SRC_23_INT:
152- SQ_SRC_24_INT:
153- SQ_SRC_25_INT:

.1 (integer)
: 2 (integer)
: 3 (integer)
. 4 (integer)
: 5 (integer)
. 6 (integer)
. 7 (integer)
: 8 (integer)
: 9 (integer)

10 (integer)
11 ifteger)

12 (integer)
13 (integer)
14 (integer)
15 (integer)
16 (integer)
17 (integer)
18 (integer)
19 (integer)
20 (integer)
21 (integer)
22 (integer)
23 (integer)
24 (integer)
25 (integer)
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154- SQ_SRC_26_INT: 26 (integer)
155- SQ_SRC_27_INT: 27 (integer)
156- SQ_SRC_28_INT: 28 (integer)
157- SQ_SRC_29 INT: 29 (integer)

158- SQ_SRC_30INT: 30 (integer)

159- SQ_SRC_31_INT:
160- SQ_SRC_32_INT:
161- SQ_SRC_33_INT:
162- SQ_SRC_34_INT:
163- SQ_SRC_35_INT:
164- SQ_SRC_36_INT:
165- SQ_SRC_37_INT:
166- SQ_SRC_38_INT:
167- SQ_SRC_39_INT:
168- SQ_SRC_40_INT:
169- SQ_SRC_41_INT:
170- SQ_SRC_42_INT:
171- SQ_SRC_43_INT:
172- SQ_SRC_44_INT:
173- SQ_SRC_45_INT:
174- SQ_SRC_46_INT:
175- SQ_SRC_47_INT:
176- SQ_SRC_48_INT:
177-SQ_SRC_49_INT:
178- SQ_SRC_50_INT:
179- SQ_SRC_51_INT:
180- SQ_SRC_52_INT:
181- SQ_SRC_53_INT:
182- SQ_SRC_54_INT:

31 (integer)
32 (integer)
33 (integer)
34 (integer)
35 (integer)
3airfteger)

37 (integer)
38 (integer)
39 (integer)
40 (integer)
41 (integer)
42 (integer)
43 (integer)
44 (integer)
45 (integer)
46 (integer)
47 (integer)
48 (integer)
49 (integer)
50 (integer)
51 (integer)
52 (integer)
53 (integer)
54 (integer)

183- SQ_SRC_5_INT: 55 (integer)

184- SQ_SRC_56_INT:
185- SQ_SRC_57_INT:
186- SQ_SRC_58_INT:
187-SQ_SRC_59_INT:
188- SQ_SRC_60_INT:
189- SQ_SRC_61_INT:
190- SQ_SRC_62_INT:
191- SQ_SRC_63_INT:
192- SQ_SRC_64_INT:

56 (integer)
57 (integer)
58 (integer)
59 (integer)
60 (integer)
6linteger)

62 (integer)
63 (integer)
64 (integer)

193- SQ_SRC_M_1_INT:1 (integer)
194- SQ_SRC_M_2_INT:2 (integer)
195- SQ_SRC_M_3_INT:3 (intege)
196- SQ_SRC_M_4_INT:4 (integer)
197- SQ_SRC_M_5_INT:5 (integer)
198- SQ_SRC_M_6_INT:6 (integer)
199- SQ_SRC_M_7_INT:7 (integer)
200- SQ_SRC_M_8 INT:8 (integer)
201- SQ_SRC_M_9 INT:9 (integer)
202- SQ_SRC_M_10_INT:10 (integer)
203- SQ_SRC_M_11_INT:11 (integer)
204- SQ_SRC_M_12_INT:12 (integer)
205- SQ_SRC_M_13_INT:13 (integer)
206- SQ_SRC_M_14_INT:14 (integer)
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207- SQ_SRC_M_15 INT:15 (integer)

208-SQ_SRC_M_16_INT:16 (integer)

240- SQ_SRC_0_5:0.5

241-SQ_SRC_M_0_5:0.5

242-SQ _SRC 1:1.0

243-SQ_SRC_M_1:1.0

244-SQ_SRC 2:2.0

245- SQ_SRC_M_2:2.0

246- SQ_SRC_4:4.0

247-SQ_SRC_M_4:4.0

251- SQ_SRC_VCCZ: vectetonditioncodeis-
zero

252- SQ_SRC_EXECZ: execuimaskis-zero

253- SQ_SRC_SCC: scalar condition code

254- SQ_SRC_LDS_DIRECT: use LDS direct to
supply 32bit value (addresBom MO register).

|SQ_UC:SQ_MUBUF_0- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc

IDESCRIPTION: Untyped memory buffer operation. First word. |

[Field Name |Bits |Default  |[Description

|OFFSET [11:0  |jnone  |[unsigned byte offset. Only used when OFFENR.

OFFEN 12 none If set, send VADDR as an offset. If unset, send the
instruction offset stored in OFFSET. Only one of thes
offsets may be sent.

IDXEN 13 none If set, send VADDR as an index. If unset, treat the in
as zero.

GLC |14 |lnone ||If set, opeation is globally coherent. |

ADDRG64 15 none If set, buffer address is @dits (base & size in resource
ignored).

LDS 16 none If set, data is read from/written to LDS memory. If un
data is read from/written to a VGPR.

OP 24:18 none Opcode.

POSSIBLE VALUES:

00- SQ_BUFFER_LOAD_FORMAT_X: Untyped
buffer load 1 dword with format conversion

01- SQ_BUFFER_LOAD FORMAT_XY: Untype
buffer load 2 dwords with format conversion

02-SQ BUFFER_LOAD FORMAT_XYZ:
Untyped buffer load 3 dwordsitli format conversion

03- SQ_BUFFER_LOAD_FORMAT_XYZW:
Untyped buffer load 4 dwords with format conversior]

04- SQ_BUFFER_STORE_FORMAT_X: Untype
buffer store 1 dword with format conversion

05- SQ_BUFFER_STORE_FORMAT_XY:
Untyped buffe store 2 dwords with format conversion

06- SQ_BUFFER_STORE_FORMAT_XYZ:
Untyped buffer store 3 dwords with format conversio

07- SQ_BUFFER_STORE_FORMAT_XYZW:
Untyped buffer store 4 dwords with format conversio

08-SQ BUFFER_LOAD_UBTE: Untyped buffer,
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load unsigned byte

09- SQ_BUFFER_LOAD_SBYTE: Untyped buffe
load signed byte

10- SQ_BUFFER_LOAD_USHORT: Untyped
buffer load unsigned short

11-SQ_BUFFER_LOAD_SSHORT: Untyped
buffer load signed short

12- SQ_BUFFER_LOAD_DWORD: Untyped
buffer load dword

13- SQ_BUFFER_LOAD_DWORDX2: Untyped
buffer load 2 dwords

14- SQ_BUFFER_LOAD_DWORDX4: Untyped
buffer load 4 dwords

15- SQ_BUFFER_LOAD_DWORDX3: Untyped
buffer load 3 dwords

24 - SQ BUFFER_STORE_BYTE: Untyped buffe
store byte

26- SQ_BUFFER_STORE_SHORT: Untyped bu
store short

28- SQ_BUFFER_STORE_DWORD: Untyped
buffer store dword

29- SQ_BUFFER_STORE_DWORDX2: Untypeo
buffer store 2 dwords

30- SQ_BUFFER_STORE_DWORDX4: Untyped
buffer store 4 dwords

31-SQ_BUFFER_STORE_DWORDX3: Untypeq
buffer store 3 dwords

48-SQ _BUFFER_ATOMIC_SWAP: 32b. dst=srq
returns previous value if glc==1

49- SQ_BUFFER_ATOMIC_CMPSWAP: 32b, ds
= (dst==cmp)? src : dst. returns previous value if
glc==1. src comes from the first datgpr, cmp from thg
second.

50- SQ_BUFFER_ATOMIC_ADD: 32b, dst += sr
returns previous value if glc==1

51-SQ _BUFFER_ATOMIC_SUB: 32b, dst src.
returns previousalue if glc==1

53-SQ_BUFFER_ATOMIC_SMIN: 32b, dst = (sI
< dst) ? src : dst (signed). returns previous value if
gle==1

54-SQ_BUFFER_ATOMIC_UMIN: 32b, dst = (s
< dst) ? src : dst (unsigned). returns previous value i
glc==1

55- SQ_BUFFER_ATOMIC_SMAX: 32b, dst = (s
> dst) ? src : dst (signed). returns previous value if
gle==1

56- SQ_BUFFER_ATOMIC_UMAX: 32b, dst =
(src > dst) ? src : dst (unsigned). returns previous va
gle==1

57-SQ_BUFFER_ATOMIC_AND: 32bqst &= src
returns previous value if glc==1

58- SQ_BUFFER_ATOMIC_OR: 32b, dst |= src.
returns previous value if glc==1
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59- SQ_BUFFER_ATOMIC_XOR: 32b, dst "= sr
returns previous value if glc==1

60- SQ_BUFFER_ATOMIC_INC: 32b, dst st
>=src) ? 0 : dst + 1 (unsigned compare), returns pre
value if glc==1.

61- SQ_BUFFER_ATOMIC_DEC: 32b, dst =
((dst==0 || (dst > src)) ? src : dst (unsigned compare
returns previous value if glc==1.

62- SQ_BUFFER_ATOMIC_FCMPWAP: 32b ,
dst = (dst == cmp) ? src : dst, returns previous value
glc==1. float compare swap (handles NaN/INF/deno
src comes from the first datagpr, cmp from the secon

63- SQ_BUFFER_ATOMIC_FMIN: 32b, dst = (s
< dst) ? src : dst, retas previous value if glc==1. float
handles NaN/INF/denorm

64- SQ_BUFFER_ATOMIC_FMAX: 32b , dst =
(src > dst) ? src : dst, returns previous value if glc==
float, handles NaN/INF/denorm

80- SQ_BUFFER_ATOMIC_SWAP_X2: 64b.
dst=src, returnsrpvious value if glc==1

81- SQ_BUFFER_ATOMIC_CMPSWAP_X2: 64
dst = (dst==cmp) ? src : dst. returns previous value i
glc==1. src comes from the first two datgprs, cmp
from the second two.

82-SQ_BUFFER_ATOMIC_ADD_X2: 64b, dst +
src. reurns previous value if gle==1

83-SQ_BUFFER_ATOMIC_SUB_X2: 64b, dst
src. returns previous value if glc==1

85- SQ_BUFFER_ATOMIC_SMIN_X2: 64b, dst
(src < dst) ? src : dst (signed). returns previous value
glc==1

86- SQ_BUFFERATOMIC_UMIN_X2: 64b, dst =
(src < dst) ? src : dst (unsigned). returns previous va
glc==1

87-SQ_BUFFER_ATOMIC_SMAX_X2: 64b, dst
(src > dst) ? src : dst (signed). returns previous valug
gle==1

88- SQ_BUFFER_ATOMIC_UMAX_X2: 64b, st
= (src > dst) ? src : dst (unsigned). returns previous
if glc==1

89- SQ_BUFFER_ATOMIC_AND_X2: 64b, dst &
src. returns previous value if glc==1

90- SQ_BUFFER_ATOMIC_OR_X2: 64b, dst |=
src. returns previous value if glc==1

91- SQ_BUFFER_ATOMIC_XOR_X2: 64b, dst
src. returns previous value if glc==1

92-SQ_BUFFER_ATOMIC_INC_X2: 64b, dst =
(dst >=src) ? 0 : dst + 1 (unsigned compare), returns
previous value if glc==1.

93- SQ BUFFER_ATOMIC_DEC_X2: 64b, dst 5
((dst==0 || (dst > src)) ? src : dst (unsigned compare
returns previous value if glc==1.

94-SQ_BUFFER_ATOMIC_FCMPSWAP_X2: 6
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, dst = (dst == cmp) ? src : dst, returns previous valu
glc==1. double compare swap (handles
NaN/INF/denorm). sr comes from the first two data
vgprs, cmp from the second two.

95- SQ_BUFFER_ATOMIC_FMIN_X2: 64b , dst
(src < dst) ? src : dst, returns previous value if glc==
double, handles NaN/INF/denorm

96- SQ_BUFFER_ATOMIC_FMAX_X2: 64b , ds
= (gc > dst) ? src : dst, returns previous value if glc=
double, handles NaN/INF/denorm

112- SQ_BUFFER_WBINVL1_VOL: write back
and invalidate the shader L1 only for lines that are
marked volatile. Always returns ACK to shader.

113- SQ_BUFFER_WBINVL1: write back and
invalidate the shader L1. Always returns ACK to sha

ENCODING

31:26

none

Encoding.
POSSIBLE VALUES:

56- SQ_ENC_MUBUF_FIELD: Must be set to thi
value.

|SQ_UC:SQ_MUBUF_1- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc I

|DESCRIPTION: Untyped memory buffer operation, RbBS operations. Second word. |

[Field Name |Bits |Default |[Description |
VADDR 7:0 none Address sourcemay carry an offset or an index.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Incremtefrom here,
for additional GPRs. There are NUM_VGPR VGPRs
total.

VDATA 15:8 none Vector GPR to read/write result to.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRS
total.

SRRC 20:16 none Scalar GPR that specifies the resource constant, in |
of 4 SGPRs.

SLC 22 |lnone  ||System Level Coherent. |

[TFE [23 lnone  |[Texture Fail Enable (for partially resident textures). |

SOFFSET 31:24 none Scalar or constant GPR containing the base off$gs

is always sent.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13°d0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8}

106- SQ_VCC_LO: vec[31:0]

107- SQ_VCC_HI: vec[63:32]
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108- SQ_TBA LO: Trap handler base address,
[31:0]

109- SQ_TBA_ HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us
by trap hanter.

111- SQ_TMA_HI: Pointer to data in memory us€
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs in total. {TTMP1,TTMPO} =
PC_save{hi,lo}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (privileged

117- SQ_TTMPS5: Trap handler temps (gleged).

118- SQ_TTMPG6: Trap handler temps (privileged

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMPS8: Trap handler temps (privileged

121- SQ_TTMP9: Trap handler temps (privileged

122- SQ_TTMP10 Trap handler temps (privilegeq

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]

127- SQ EXEC_HI: exec[63:32]

128-SQ_SRC_0: 0

129-SQ_SRC_1_INT
130- SQ_SRC_2_INT
131- SQ_SRC_3_INT
132-SQ_SRC_4_INT
133-SQ_SRC_5_INT
134-SQ_SRC_6_INT
135-SQ_SRC_7_INT
136- SQ_SRC_8_INT
137-SQ_SRC_9_INT

138- SQ_SRC_10_INT:
139- SQ_SRC_11_INT:
140- SQ_SRC_12_INT:
141- SQ_SRC_13_INT:
142-SQ_SRC_14_INT:
143-SQ_SRC_15_INT:
144-SQ_SRC_16_INT:
145-SQ_SRC_17_INT:
146- SQ_SRC_18_INT:
147-SQ_SRC_19_INT:
148- SQ_SRC_20_INT:
149- SQ_SRC_21_INT:
150- SQ_SRC_22_INT:
151- SQ_SRC_23_INT:
152- SQ_SRC_24_INT:

: 1 (integer)
: 2 (integer)
: 3 (integer)
. 4 (integer)
: 5 (integer)
: 6 (integer)
. 7 (integer)
: 8 (integer)
: 9 (integer)

10 (integer)
11 (integer)
12iriteger)

13 (integer)
14 (integer)
15 (integer)
16 (integer)
17 (integer)
18 (integer)
19 (integer)
20 (integer)
21 (integer)
22 (integer)
23 (integer)
24 (integer)
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153- SQ_SRC_25_INT
154- SQ_SRC_26_INT
155- SQ_SRC_27_INT
156- SQ_SRC_28_INT
157-SQ_SRC_29_INT
158- SQ_SRC_30_INT

: 25 (integer)
: 26 (integer)
: 27 (integer)
: 28 (integer)
: 29 (integer)
: 30 (integer)

159- SQ_SRC_3_INT: 31 (integer)

160- SQ_SRC_32_INT:
161- SQ_SRC_33_INT:
162- SQ_SRC_34_INT:
163- SQ_SRC_35_INT:
164- SQ_SRC_36_INT:
165- SQ_SRC_37_INT:
166- SQ_SRC_38_INT:
167- SQ_SRC_39_INT:
168- SQ_SRC_40_INT:
169- SQ_SRC_41_INT:
170- SQ_SRC_42_INT:
171- SQ_SRC_43_INT:
172- SQ_SRC_44_INT:
173- SQ_SRC_45_INT:
174- SQ_SRC_46_INT:
175- SQ_SRC_47_INT:
176- SQ_SRC_48_INT:
177-SQ_SRC_49_INT:
178- SQ_SRC_50_INT:
179- SQ_SRC_51_INT:
180- SQ_SRC_52_INT:
181- SQ_SRC_53_INT:
182- SQ_SRC_54_INT:
183- SQ_SRC_55_INT:

184- SQ_SRC56_INT:

185- SQ_SRC_57_INT:
186- SQ_SRC_58_INT:
187- SQ_SRC_59_INT:
188- SQ_SRC_60_INT:
189- SQ_SRC_61_INT:
190- SQ_SRC_62_INT:
191- SQ_SRC_63_INT:
192- SQ_SRC_64_INT:

32 (integer)
33 (integer)
34 (integer)
35 (integer)
36 (integer)
3{integer)

38 (integer)
39 (integer)
40 (integer)
41 (integer)
42 (integer)
43 (integer)
44 (integer)
45 (integer)
46 (integer)
47 (integer)
48 (integer)
49 (integer)
50 (integer)
51 (integer)
52 (integer)
53 (integer)
54 (integer)
55 (integer)
56 (integer)

57 (integer)
58 (integer)
59 (integer)
60 (integer)
61 (integer)
6@integer)

63 (integer)
64 (integer)

193- SQ_SRC_M_1_INT:1 (integer)
194- SQ_SRC_M_2_INT:2 (integer)
195- SQ_SRC_M_3_INT:3 (integer)
196- SQ_SRC_M_4_INT:4 (integer)
197- SQ_SRC_M_5_INT:5 (integer)
198- SQ_SRC_M_6_INT:6 (integer)
199- SQ_SRC_M_7_INT:7 (integer)
200- SQ_SRC_M_8 INT:8 (integer)
201- SQ_SRC_M_9 INT:9 (integer)
202- SQ_SRC_M_10_INT:10 (intege)
203- SQ_SRC_M_11_INT:11 (integer)
204- SQ_SRC_M_12_INT:12 (integer)
205- SQ_SRC_M_13_INT:13 (integer)
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206- SQ_SRC_M_14 INT:14 (integer)

207-SQ_SRC_M_15 INT:15 (integer)

208- SQ_SRC_M_16_INT:16 (integer)

240-SQ_SRC_0_5:0.5

241-SQ_SRC_M_0_5:0.5

242-SQ _SRC 1:1.0

243-SQ_SRC_M_1:1.0

244-SQ_SRC 2:2.0

245- SQ_SRC_M_2:2.0

246- SQ_SRC_4:4.0

247-SQ_SRC_M_4:4.0

251- SQ_SRC_VCCZ: vecteronditioncodeis-
zero

252- SQ_SRC_EXECZ: execuimaskis-zero

253- SQ_SRC_SCC: scalar condition code

254- SQ_SRC_LDS_DIRECT: use LDS direct to
supply 32bit value (address from MO register).

[SQ_UC:SQ_SMRD - [R/W] - 32 hits - Access: 32: GpuFOMMReg:0x8dfc |

|DESCRIPTION: Scalar instruction performing a memory read from L1 (constant) memory. |

[Field Name

|Bits

| Default

| Description |

OFFSET

7:0

none

If IMM = 0: Specifies an SGPR address that supplies
dwordoffset for the memory operation (see
enumeration). If IMM = 1. specifies anl8t unsigned
dword offset.

POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_S@RATCH_LO: {13°d0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}

106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vcc[63:32]

108- SQ_TBA_LO: Trap handler base address,
[31:0]

109- SQ_TBA HI: Trap handler base aéds,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory usg
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPEhere are
NUM_TTMP TTMPs in total. {TTMP1,TTMPO} =
PC_save{hi,lo}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4 Trap handler temps (privileged

117- SQ_TTMPS5: Trap handler temps (privileged
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118- SQ_TTMPG6: Trap handler temps (privileged
119- SQ_TTMP7: Trap handler temps (privileged
120- SQ_TTMPS8: Trap handler temps (privileged
121- SQ_TTMP9: Trap handler temps (privileged
122- SQ_TTMP10: Trap handler temps (privilege
123- SQ_TTMP11: Trap handler temps (privilege
255- SQ_SRC_LITERAL: 3ait literal constant
follows this instruction.

IMM 8 none Boolean. Specifies whether OFFSET field specifies ¢
SGPR (false) or an inline constant offset (true).

SBASE 14:9 none Bits [6:1] of an aligned pair of SGPRs specifying
{size[16], base[48]}, where base and size are in dwo
units. The loworder bts are in the first SGPR.

SDST 21:15 none Destination for instruction.

POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13°d0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}

106- SQ_VCC_LO: vec[31:0]

107- SQ_VCC_HI: vcce[63:32]

108- SQ_TBA_LO: Trap handler base address,
[31:0]

109- SQ_TBA HI: Trap handler base address,
[63:32]

110- SQ_TMA LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory usg
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs in total {TTMP1,TTMPOQ} =
PC_savefhi,lo}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (privileged

117- SQ_TTMPS5: Trap handler temps (privileged

118- SQ_TTMPG6: Trap handler temps (privileged

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMP8: Trap handler temps (privileged

121- SQ_TTMP9: Trap hadler temps (privileged).

122- SQ_TTMP10: Trap handler temps (privilege

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]

127- SQ_EXEC_HI: exec[63:32]
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OoP

26:22

none

Opcode.
POSSIBLE VALUES:
00-SQ_S LOAD _DWORD: Read 1 dword from
readonly constant memory. If the offset is specified &
an SGPR, the SGPR contains an unsigned B¥ffset
(the 2 LSBs are ignored). If the offset is specified as
immediate 8bit constant, the constant is an unsigned
DWORD offset.
01-SQ_S_LOAD_DWORDX2: Read 2 dwords
from readonly constant memory. See
S LOAD_DWORD for details on the offsetput.
02-SQ_S_LOAD_DWORDX4: Read 4 dwords
from readonly constant memory. See
S _LOAD_DWORD for details on the offset input.
03-SQ_S LOAD_DWORDXS8: Read 8 dwords
from readonly constant memory. See
S_LOAD_DWORD for details on the offsetgut.
04-SQ_S_LOAD_DWORDX16: Read 16 dwords
from readonly constant memory. See
S _LOAD_DWORD for details on the offset input.
08-SQ_S_BUFFER_LOAD_DWORD: Read 1
dword from reaebnly constant memory. See
S _LOAD_DWORD for details on the o#sinput.
09-SQ_S BUFFER_LOAD_DWORDX2: Read 2
dwords from reagbnly constant memory. See
S_LOAD_DWORD for details on the offset input.
10- SQ_S_BUFFER_LOAD_DWORDX4: Read 4
dwords from reagbnly constant memory. See
S_LOAD_DWORD for detail®n the offset input.
11-SQ_S_BUFFER_LOAD_DWORDXS8: Read §
dwords from reagbnly constant memory. See
S _LOAD_DWORD for details on the offset input.
12-SQ_S_BUFFER_LOAD_DWORDX16: Read
16 dwords from rea@nly constant memory. See
S_LOAD_DWORD for details on the offset input.
29-SQ_S_DCACHE_INV_VOL: Invalidate all
volatile lines in L1 constant cache.
30- SQ_S_MEMTIME: Return current édit
timestamp.
31-SQ_S DCACHE_INV: Invalidate entire L1
constant cache.

ENCODING

31:27

none

Encoding.
POSSIBLE VALUES:

24-SQ_ENC_SMRD_FIELD: Must be set to this
value.

|SQ_UC:SQ_SOP1- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc I

|DESCRIPTION: Scalar instruction taking one input and producing one output. |

|[Field Name

|Bits

|Default

| Description |

SSRCO

7:0

none

Operand for instruction.
POSSIBLE VALUES:
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00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13°d0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}

106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vcc[63:32]

108- SQ_TBA LO: Trap handler base address,
[31:0]

109- SQ_TBA_ HI: Trap handler base address,
[63:32]

110- SQ_TMA LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory use
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs in total{TTMP1, TTMPOQ} =
PC_save{hi,lo}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (privileged

117- SQ_TTMPS5: Trap handler temps (privileged

118- SQ_TTMP6: Trap handler temps (privileged

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMPS8: Trap handler temps (privileged

121- SQ_TTMP9: Trap hadler temps (privileged).

122- SQ_TTMP10: Trap handler temps (privilege

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]

127- SQ_EXEC_HI: exec[63:32]

128- SQ_SRC_0: 0

129- SQ_SRC_1_INT: 1 (integer)

130- SQ_SRC_2_INT: 2 (integer)

131- SQ_SRC_3 INT: 3 (integer)

132- SQ_SRC_4 _INT: 4 (integer)

133- SQ_SRC_5_INT: 5 (integer)

134- SQ_SRC_6_INT: 6 (integer)

135- SQ_SRC_7_INT: 7 (integer)

136- SQ_SRC_8_INT: 8 (integer)

137-SQ_SRC_9 INT: 9 (integer)

138- SQ_SRC_10 _INT: 10 (integer)

139- SQ_SRC_11_IN: 11 (integer)

140- SQ_SRC_12_INT: 12 (integer)

141- SQ_SRC_13_INT: 13 (integer)

142- SQ_SRC_14 INT: 14 (integer)

143- SQ_SRC_15_INT: 15 (integer)
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144- SQ_SRC_16_INT:
145-SQ_SRC_17_INT:
146- SQ_SRC_18_INT:
147-SQ_SRC_19_INT:
148- SQ_SRC_20_INT:
149- SQ_SRC_21_INT:
150- SQ_SRC_22_INT:
151- SQ_SRC_23_INT:
152- SQ_SRC_24_INT:
153- SQ_SRC_25_INT:
154- SQ_SRC_26_INT:
155- SQ_SRC_27_INT:
156- SQ_SRC_28_INT:
157-SQ_SRC_29_INT:
158- SQ_SRC_30_INT:
159- SQ_SRC_31_INT:
160- SQ_SRC_32_INT:
161- SQ_SRC_33_INT:
162- SQ_SRC_34_INT:
163- SQ_SRC_35_INT:

16 (integer)
17 (ieger)

18 (integer)
19 (integer)
20 (integer)
21 (integer)
22 (integer)
23 (integer)
24 (integer)
25 (integer)
26 (integer)
27 (integer)
28 (integer)
29 (integer)
30 (integer)
31 (integer)
32 (integer)
33 (integer)
34 (integer)
35 (integer)

164- SQ_SRC_36 NT: 36 (integer)

165- SQ_SRC_37_INT:
166- SQ_SRC_38_INT:
167- SQ_SRC_39_INT:
168- SQ_SRC_40_INT:
169- SQ_SRC_41_INT:
170- SQ_SRC_42_INT:
171- SQ_SRC_43_INT:
172-SQ_SRC_44_INT:
173- SQ_SRC_45_INT:
174- SQ_SRC_46_INT:
175- SQ_SRC_47_INT:
176- SQ_SRC_48_INT:
177-SQ_SRC_49_INT:
178- SQ_SRC_50_INT:
179- SQ_SRC_51_INT:
180- SQ_SRC_52_INT:
181- SQ_SRC_53_INT:
182- SQ_SRC_54_INT:
183- SQ_SRC_55_INT:
184- SQ_SRC_56_INT:
185- SQ_SRC_57_INT:
186- SQ_SRC_58_INT:
187-SQ_SRC_59_INT:
188- SQ_SRC_60_INT:

37 (integer)
38 (integer)
39 (integer)
40 (integer)
41 (integer)
42 (teger)

43 (integer)
44 (integer)
45 (integer)
46 (integer)
47 (integer)
48 (integer)
49 (integer)
50 (integer)
51 (integer)
52 (integer)
53 (integer)
54 (integer)
55 (integer)
56 (integer)
57 (integer)
58 (integer)
59 (integer)
60 (integer)

189- SQ_SRC_61INT: 61 (integer)

190- SQ_SRC_62_INT:
191- SQ_SRC_63_INT:
192- SQ_SRC_64_INT:

62 (integer)
63 (integer)
64 (integer)

193- SQ_SRC_M_1_INT:1 (integer)
194- SQ_SRC_M_2_INT:2 (integer)
195- SQ_SRC_M_3_INT:3 (integer)
196- SQ_SRC_M_4_INT:4 (integer)
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197- SQ_SRC_M_5_INT:5 (integer)

198- SQ_SRC_M_6_INT:6 (integer)

199- SQ_SRC_M_7_INT:7 (integer)

200- SQ_SRC_M_8 INT:8 (integer)

201-SQ_SRC_M_9 INT:9 (integer)

202- SQ_SRC_M_10_INT:10 (integer)

203- SQ_SRC_M_11_INT:11 (integer)

204- SQ_SRC_M_12_INT:12 (integer)

205- SQ_SRC_M_13_INT:13 (integer)

206- SQ_SRC_M_14_INT:14 (integer)

207- SQ_SRC_M_15_INT:15 (integer)

208-SQ_SRC_M_16_INT:16 (integer)

240- SQ_SRC_0_5:0.5

241-SQ_SRC_M_0_5:0.5

242-SQ _SRC 1:1.0

243-SQ _SRC M _1:1.0

244-SQ SRC 2:2.0

245- SQ_SRC_M_2:2.0

246- SQ_SRC_44.0

247-SQ_SRC_M_4:4.0

251- SQ_SRC_VCCZ: vecteconditioncodeis-
zero

252- SQ_SRC_EXECZ: executmaskis-zero

253- SQ_SRC_SCC: scalar condition code

254- SQ_SRC_LDS_DIRECT: use LDS direct to
supply 32bit value(address from MO register).

oP

15:8

none

Opcode.
POSSIBLE VALUES:

03-SQ_S_MOV_B32: D.u=S0.u.

04-SQ_S_MOV_B64: D.u = S0.u.

05-SQ_S CMOV_B32:if(SCC) D.u = S0.u; else
NOP.

06-SQ_S CMOV_B64: if(SCC) D.u = S0.u; else
NOP.

07-SQ_S_NOT_B32: D.u=~S0.u. SCC=1if
result is norzero.

08-SQ_S NOT_B64: D.u=~S0.u.SCC=1if
result is norzero.

09-SQ_S WQM_B32:D.u=
WholeQuadMode(S0.u); D[i] = (SO[(i & ~3):(i & ~3) +
3] = 0). SCC = 1 if result inon-zero.

10-SQ_S _WQM_B64: D.u=
WholeQuadMode(S0.u); D[i] = (SO[(i & ~3):(i & ~3) +
3] '=0). SCC = 1 if result is nerero.

11-SQ_S_BREV_B32: D.u = S0.u[0:31] (reverse
bits).

12-SQ_S_BREV_B64: D.u = S0.u[0:63] (reverse
bits).

13-SQ_S_BCNTO0_I32_B32: D.i=
CountZeroBits(S0.u). SCC =1 if result is Ap&ro.

14-SQ_S_BCNTO_I32_B64: D.i =
CountZeroBits(S0.u). SCC =1 if result is Ap&ro.

15-SQ_S_BCNT1_132_B32: D.i=

© 2012 Advanced Micro Devices, Inc.
Proprietary

100



AMDA1

Revision 1.0 September 19, 201

CountOneBits(S0.u). SCC =1 if residtnonzero.
16-SQ_S BCNT1_132_B64: D.i=
CountOneBits(S0.u). SCC =1 if result is Fzaro.
17-SQ_S FFO0_I32_B32: D.i = FindFirstZero(S0
returns the bit position of the first zero from the LSB.
no zeros are found, returh.
18-SQ_S_FFO0_I32_B64: D.i = FindFirstZero(SO
returns the bit position of the first zero from the LSB.
no zeros are found, returh.
19-SQ_S_FF1_I32_B32: D.i = FindFirstOne(S0.
returns the bit position of the first one from the LSB.
no ones are found, returt.
20-SQ_S_FF1_132_B64: D.i = FindFirstOne(S0.
returns the bit position of the first one from the LSB.
no ones are found, returf.
21-SQ_S_FLBIT_ 132 B32:D.i=
FindFirstOne(S0.u); counts how many zebeore the
first one starting from the MSB. If no ones are found,
return-1.
22-SQ_S_FLBIT_I32_B64: D.i=
FindFirstOne(S0.u); counts how many zeros before 1
first one starting from the MSB. If no ones are found,
return-1.
23-SQ_S FLBITI32:D.i=
FirstOppositeSignBit(S0.u); counts how many bits in
row (from MSB to LSB) are the same as the sign bit.
S0.i == 0 or S0.i ==1 (all bits are the same), retwh
24-SQ_S_FLBIT_I32_164: D.i =
FirstOppositeSignBit(S0.u); countsanany bits in a
row (from MSB to LSB) are the same as the sign bit.
S0.i==0 or S0.i ==1 (all bits are the same), retuh
25-SQ_S_SEXT_I32_18: D.i = signext(S0.i[7:0]),
26-SQ_S_SEXT_I32_116: D.i = signext(S0.i[15:(
27-SQ_S_BITSETO_B32: D.u[S0.u[4:0]] = 0.
28-SQ_S BITSETO B64: D.u[S0.u[5:0]] = 0.
29-SQ S BITSET1_B32: D.u[S0.u[4:0]] = 1.
30- SQ_S_BITSET1_B64: D.u[S0.u[5:0]] = 1.
31-SQ_S GETPC_B64: D.u = PC + 4; destinati
receives théyte address of the next instruction.
32-SQ_S SETPC_B64: PC = S0.u; SO.u is a by
address of the instruction to jump to.
33-SQ_S_SWAPPC _B64: D.u=PC +4; PC =
SO.u.
34-SQ_S_RFE_B64: PRIV = 0; PC = S0O.u. Rety
from exception ad continue. This instruction may onl
be used within a trap handler.
36-SQ_S_AND_SAVEEXEC_B64: D.u = EXEC,
EXEC = S0.u & EXEC. SCC =1 if the new value of
EXEC is nonzero.
37-SQ_S_OR_SAVEEXEC_B64: D.u = EXEC,
EXEC = S0.u | EXEC. SCC =ifithe new value of
EXEC is nonzero.
38-SQ_S XOR_SAVEEXEC _B64: D.u=EXEC
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EXEC = S0.u ~ EXEC. SCC = 1 if the new value of
EXEC is nonzero.

39-SQ_S ANDN2_SAVEEXEC B64:D.u=
EXEC, EXEC = S0.u & ~EXEC. SCC =1 if the new
value of EXEC $ nonzero.

40- SQ_S ORN2_SAVEEXEC_B64: D.u = EXE(
EXEC = S0.u | ~EXEC. SCC = 1 if the new value of
EXEC is nonzero.

41-SQ_S_NAND_SAVEEXEC_B64: D.u = EXE
EXEC = ~(S0.u & EXEC). SCC = 1 if the new value
EXEC is nonzero.

42-SQ_S NOR_SAVEEXEC _B64: D.u=EXEC
EXEC = ~(S0.u | EXEC). SCC = 1 if the new value o
EXEC is nonzero.

43-SQ_S_XNOR_SAVEEXEC B64: D.u = EXE
EXEC = ~(S0.u " EXEC). SCC = 1 if the new value ¢
EXEC is nonzero.

44-SQ_S QUADMASK_B32: D.&r
QuadMask(S0.u). D[0] = OR(S0[3:0]), D[1] =
OR(SO0[7:4]) ... D[31:8] = 0. SCC =1 if result is ron
zero.

45-SQ_S_QUADMASK_B64: D.u =
QuadMask(S0.u). D[0] = OR(S0[3:0]), D[1] =
OR(SO[7:4]) ... D[63:16] = 0. SCC = 1 if result is AoNn
Zero.

46-SQ_S_MOVRELS B32: SGPR[D.u] =
SGPR[S0.u + MO.u].

47-SQ_S_MOVRELS B64: SGPR[D.u] =
SGPRJ[SO0.u + MO.u]. The index in MO.u must be eve
for this operation.

48-SQ_S_MOVRELD_B32: SGPR[D.u + M0.u]
SGPR[SO0.u].

49-SQ_S_MOVRELD_B64: SBR[D.u + M0.u] =
SGPR[SO0.u]. The index in MO.u must be even for thi
operation.

50- SQ_S CBRANCH_JOIN: Conditional branch
join point (end of conditional branch block). SO = sav
CSP value.

51-SQ_S_MOV_REGRD_B32: H/W internal use
only. REQRD_TMP = SO.u.

52-SQ_S_ABS 132: D.i = abs(S0.i). SCC =1 if
result is norzero.

53-SQ_S_MOV_FED_B32: D.u = S0.u, introduc
edc double error upon write to destination sgpr.

SDST

22:16

none

Destination for instruction.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13°d0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}
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106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vec[63:32]

108- SQ_TBA LO: Trap handler base address,
[31:0]

109- SQ_TBA_ HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to datin memory used
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs in total. {TTMP1,TTMPO} =
PC_savethi,lo}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (privileged

117- SQ_TTMPS5: Trap handler temps (privileged

118- SQ_TTMPG6: Trap handl temps (privileged).

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMPS8: Trap handler temps (privileged

121- SQ_TTMP9: Trap handler temps (privileged

122- SQ_TTMP10: Trap handler temps (privilege

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]

127- SQ_EXEC_HI: exec[63:32]

ENCODING

31:23

none

Encoding.

POSSIBLE VALUES:
381-SQ_ENC_SOP1_FIELD: Must be set to this

value.

[SQ_UC:SQ_SOP2- [R/W] - 32 hits - Access: 32 GpuFOMMReg:0x8dfc |

|DESCRIPTION: Scalar instruction taking two inputs and producing one output. |

|Field Name

|Bits

| Default

| Description |

SSRCO

7:0

none

First operand for instruction.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13'd0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}

106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vcc[63:32]

108- SQ_TBA_ LO: Trap handler base address,
[31:0]
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109- SQ_TBA_ HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory use
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs in total. fTTMP1,TTMPO} =
PC_save{hi,lo}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (privileged

117- SQ_TTMPS5: Trap handler temps (privileged

118- SQ_TTMP6: Trap handler temps (privileged

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMPS8: Trap handler temps (privileged

121- SQ_TTMP9: Trap handl temps (privileged).

122- SQ_TTMP10: Trap handler temps (privilege

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]

127- SQ_EXEC_HI: exec[63:32]

128- SQ_SRC_0: 0

129- SQ_SRC_1_INT
130- SQ_SRC_2_INT
131- SQ_SRC_3_INT
132-SQ_SRC_4_INT
133-SQ_SRC_5_INT
134- SQ_SRC_6_INT
135-SQ_SRC_7_INT
136- SQ_SRC_8_INT
137-SQ_SRC_9_INT

138- SQ_SRC_10_INT:

: 1 (integer)
: 2 (integer)
: 3 (integer)
. 4 (integer)
: 5 (integer)
. 6 (integer)
. 7 (integer)
: 8 (integer)
: 9 (integer)

10 (integer)

139- SQ_SRC_11_INT11 (integer)

140- SQ_SRC_12_INT:
141- SQ_SRC_13_INT:
142-SQ_SRC_14_INT:
143- SQ_SRC_15_INT:
144-SQ_SRC_16_INT:
145-SQ_SRC_17_INT:
146- SQ_SRC_18_INT:
147-SQ_SRC_19_INT:
148- SQ_SRC_20_INT:
149- SQ_SRC_21_INT:
150- SQ_SRC_22_INT:
151- SQ_SRC_23_INT:
152- SQ_SRC_24_INT:
153- SQ_SRC_25_INT:
154- SQ_SRC_26_INT:

12 (integer)
13 (integer)
14 (integer)
15 (integer)
16 (integer)
17 (intege

18 (integer)
19 (integer)
20 (integer)
21 (integer)
22 (integer)
23 (integer)
24 (integer)
25 (integer)
26 (integer)
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155- SQ_SRC_27_INT: 27 (integer)
156- SQ_SRC_28_INT: 28 (integer)
157- SQ_SRC_29 INT: 29 (integer)
158- SQ_RC_30_INT: 30 (integer)
159- SQ_SRC_31_INT: 31 (integer)
160- SQ_SRC_32_INT: 32 (integer)
161- SQ_SRC_33_INT: 33 (integer)
162- SQ_SRC_34_INT: 34 (integer)
163- SQ_SRC_35_INT: 35 (integer)

164- SQ_SRC_36_INT36 (integer)

165- SQ_SRC_37_INT:
166- SQ_SRC_38_INT:
167- SQ_SRC_39_INT:
168- SQ_SRC_40_INT:
169- SQ_SRC_41_INT:
170- SQ_SRC_42_INT:
171- SQ_SRC_43_INT:
172- SQ_SRC_44_INT:
173- SQ_SRC_45_INT:
174- SQ_SRC_46_INT:
175- SQ_SRC_47_INT:
176- SQ_SRC_48_INT:
177-SQ_SRC_49_INT:
178- SQ_SRC_50_INT:
179- SQ_SRC_51_INT:
180- SQ_SRC_52_INT:
181- SQ_SRC_53_INT:
182- SQ_SRC_54_INT:

183- SQ SRC_55_INT:

184- SQ_SRC_56_INT:
185- SQ_SRC_57_INT:
186- SQ_SRC_58_INT:
187-SQ_SRC_59_INT:
188- SQ_SRC_60_INT:

37 (integer)
38 (integer)
39 (integer)
40 (integer)
41 (integer)
42 (intey)

43 (integer)
44 (integer)
45 (integer)
46 (integer)
47 (integer)
48 (integer)
49 (integer)
50 (integer)
51 (integer)
52 (integer)
53 (integer)
54 (integer)
55 (integer)
56 (integer)
57 (integer)
58 (integer)
59 (integer)
60 (integer)

189- SQ_SRC _61_INT61 (integer)
190- SQ_SRC_62_INT: 62 (integer)
191- SQ_SRC_63_INT: 63 (integer)
192- SQ_SRC_64_INT: 64 (integer)
193- SQ_SRC_M_1_INT:1 (integer)
194- SQ_SRC_M_2_INT:2 (integer)
195- SQ_SRC_M_3_INT:3 (integer)
196- SQ_SRC_M_4_INT:4 (integer)
197- SQ_SRC_M_5_INT:5 (integer)
198- SQ_SRC_M_6_INT:6 (integer)
199- SQ_SRC_M_7_INT:7 (integer)
200- SQ_SRC_M_8_INT:8 (integer)
201- SQ_SRC_M_9 INT:9 (integer)
202- SQ_SRC_M_10_INT:10 (integer)
203- SQ_SRC_M_11_INT:11 (integer)
204- SQ_SRC_M_12_INT:12 (integer)
205- SQ_SRC_M_13_INT:13 (integer)
206- SQ_SRC_M_14_INT:14 (integer)
207- SQ_SRC_M_15_INT:15 (integer)

© 2012 Advanced Micro Devices, Inc.
Proprietary 105



AMDH Revision 1.0 September 19, 201
208- SQ_SRC_M_16_INT:16 (integer)
240-SQ _SRC 0 5:0.5
241-SQ_SRC_M_0_5:0.5
242-SQ SRC 1:1.0
243-SQ_SRC_M_1:1.0
244-SQ_SRC_2: 2.0
245-SQ_SRC_M_2:2.0

246- SQ_SRC_4: 4@

247-SQ_SRC_M_4:4.0

251- SQ_SRC_VCCZ: vectetonditioncodeis-
zero

252- SQ_SRC_EXECZ: execuimaskis-zero

253- SQ_SRC_SCC: scalar condition code

254-SQ_SRC_LDS DIRECT: use LDS direct to
supply 32bit value (adress from MO register).

SSRC1

15:8

none

Second operand for instruction.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13'd0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°dO,
offset[31:8]}

106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vcc[63:32]

108- SQ_TBA_LO: Trap handler base address,
[31:0]

109- SQ_TBA_HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us¢
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory use
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs in tdal. {TTMP1,TTMPOQ} =
PC_save{hi,lo}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (priviked).

117- SQ_TTMPS5: Trap handler temps (privileged

118- SQ_TTMP6: Trap handler temps (privileged

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMPS8: Trap handler temps (privileged

121- SQ_TTMP9: Traphandler temps (privileged)

122- SQ_TTMP10: Trap handler temps (privilege

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]
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127- SQ_EXEC_HI: exec[63:32]

128-SQ_SRC_0: 0

129-SQ_SRC_1_INT
130- SQ_SRC_2_INT
131- SQ_SRC_3_INT
132-SQ_SRC_4_INT
133-SQ_SRC_5_INT
134-SQ_SRC_6_INT
135-SQ_SRC_7_INT
136- SQ_SRC_8_INT
137-SQ_SRC_9_INT

138- SQ_SRC_10_INT:

: 1 (integer)
: 2 (integer)
: 3 (integer)
. 4 (integer)
: 5 (integer)
: 6 (integer)
: 7 (integer)
: 8 (integer)
: 9 (integer)

10 (integer)

139- SQ_SRC_11INT: 11 (integer)

140- SQ_SRC_12_INT:
141- SQ_SRC_13_INT:
142- SQ_SRC_14_INT:
143-SQ_SRC_15_INT:
144-SQ_SRC_16_INT:
145-SQ_SRC_17_INT:
146- SQ_SRC_18_INT:
147-SQ_SRC_19_INT:
148- SQ_SRC_20_INT:
149- SQ_SRC_21_INT:
150- SQ_SRC_22_INT:
151- SQ_SRC_23_INT:
152- SQ_SRC_24_INT:
153- SQ_SRC_25_INT:
154- SQ_SRC_26_INT:
155- SQ_SRC_27_INT:
156- SQ_SRC_28_INT:
157-SQ_SRC_29_INT:
158- SQ_SRC_30_INT:
159- SQ_SRC_31_INT:
160- SQ_SRC_32_INT:
161- SQ_SRC_33_INT:
162- SQ_SRC_34_INT:
163- SQ_SRC_35_INT:

12 (integer)
13 (integer)
14 (integer)
15 (integer)
16 (integer)
17irteger)

18 (integer)
19 (integer)
20 (integer)
21 (integer)
22 (integer)
23 (integer)
24 (integer)
25 (integer)
26 (integer)
27 (integer)
28 (integer)
29 (integer)
30 (integer)
31 (integer)
32 (integer)
33 (integer)
34 (integer)
35 (integer)

164- SQ_SRC_8_INT: 36 (integer)

165- SQ_SRC_37_INT:
166- SQ_SRC_38_INT:
167- SQ_SRC_39_INT:
168- SQ_SRC_40_INT:
169- SQ_SRC_41_INT:
170- SQ_SRC_42_INT:
171- SQ_SRC_43_INT:
172- SQ_SRC_44_INT:
173- SQ_SRC_45_INT:
174- SQ_SRC_46_INT:
175- SQ_SRC_47_INT:
176- SQ_SRC_48_INT:
177- SQ_SRC_49_INT:
178- SQ_SRC_50_INT:
179- SQ_SRC_51_INT:

37 (integer)
38 (integer)
39 (integer)
40 (integer)
41 (integer)
4%integer)

43 (integer)
44 (integer)
45 (integer)
46 (integer)
47 (integer)
48 (integer)
49 (integer)
50 (integer)
51 (integer)
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180- SQ_SRC_52_INT: 52 (integer)

181- SQ_SRC_53_INT: 53 (integer)

182- SQ_SRC_54 INT: 54 (integer)

183- SQ_SRC_55_INT: 55 (integer)

184- SQ_SRC_56_INT: 56 (integer)

185- SQ_SRC_57_INT: 57 (integer)

186- SQ_SRC_58_INT: 58 (integer)

187- SQ_SRC_59 _INT: 59 (integer)

188- SQ_SRC_60_INT: 60 (integer)

189- SQ_SRC61_INT: 61 (integer)

190- SQ_SRC_62_INT: 62 (integer)

191- SQ_SRC_63_INT: 63 (integer)

192- SQ_SRC_64_INT: 64 (integer)

193- SQ_SRC_M_1 INT:1 (integer)

194- SQ_SRC_M_2_INT:2 (integer)

195- SQ_SRC_M_3_INT:3 (integer)

196- SQ_SRC_M_4_INT:4 (integer)

197- SQ_SRC_M_5_INT:5 (integer)

198- SQ_SRC_M_6_INT:6 (integer)

199- SQ_SRC_M_7_INT:7 (integer)

200- SQ_SRC_M_8_INT:8 (integer)

201- SQ_SRC_M_9 INT:9 (integer)

202- SQ_SRC_M_10_INT:10 (integer)

203- SQ_SRC_M_11_INT:11 (integer)

204- SQ_SRC_M_12_INT:12 (integer)

205- SQ_SRC_M_13_INT:13 (integer)

206- SQ_SRC_M_14_INT:14 (integer)

207- SQ_SRC_M_15NT: -15 (integer)

208- SQ_SRC_M_16_INT:16 (integer)

240- SQ_SRC _0_5:0.5

241-SQ_SRC_M_0_5:0.5

242-SQ_SRC_1:1.0

243-SQ_SRC_M_1:1.0

244-SQ_SRC 2:2.0

245-SQ_SRC_M_2:2.0

246- SQ_SRC4: 4.0

247-SQ_SRC_M_4:4.0

251- SQ_SRC_VCCZ: vectetonditioncodeis-
zero

252- SQ_SRC_EXECZ: executmaskis-zero

253- SQ_SRC_SCC: scalar condition code

254- SQ_SRC_LDS_DIRECT: use LDS direct to
supply 32bit value (address from MO register).

SDST

22:16

none

Destination for instruction.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13°d0,
size[18:Q}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}

106- SQ_VCC_LO: vcc[31:0]
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107- SQ_VCC_HI: vec[63:32]

108- SQ_TBA LO: Trap handler base address,
[31:0]

109- SQ_TBA_ HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory us€
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs intotal. {TTMP1,TTMPO} =
PC_save{hi,lo}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (pteged).

117- SQ_TTMPS5: Trap handler temps (privileged

118- SQ_TTMPG6: Trap handler temps (privileged

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMPS8: Trap handler temps (privileged

121- SQ_TTMP9: Tap handler temps (privileged

122- SQ_TTMP10: Trap handler temps (privilege

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]

127- SQ_EXEC_HI: exec[63:32]

oP

29:23

none

Opcode.
POSSIBLE VALUES:

00-SQ_S_ADD_U32:D.u=S0.u+ Sl.u. SCC =
(S0.u + S1.u >= 0x800000000ULL ? 1 : 0) is an
unsigned overflow or carrgut for S_ADDC U32.

01-SQ_S _SUB_U32: D.u =S0:81.u. SCC =
(S1.u>S0.u? 1:0)is an unsigned overflow or earr
for S_SUBB_U32.

02-SQ_S_ADD_I32: D.u=S0.i + S1.i. SCC =
(SO.u[31] == S1.u[31] && SO.u[31] !=D.u[31]) is a
signed overflow. CAUTIM: The condition code
behaviour for this opcode is inconsistent with
V_ADD_132; see V_ADD_I32 for further details. This
opcode is not suitable for use with S_ADDC_U32 for
implementing 64bit operations.

03-SQ_S_SUB_I32: D.u=S0:iSl.i. SCC =
(S0.u[31] = S1.u[31] && SO.u[31] '=D.u[31]) is a
signed overflow. CAUTION: The condition code
behaviour for this opcode is inconsistent with
V_SUB_132; see V_SUB_132 for further details. This
opcode is not suitable for use with S_SUBB_U32 for|
implementing64-bit operations.

04-SQ_S_ADDC _U32: D.u=S0.u+ Sl.u+ SC(
SCC = (S0.u + S1.u + SCC >= 0x800000000ULL ? ]
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is an unsigned overflow.

05-SQ_S SUBB _U32: D.u = S0:161.u- SCC.
SCC =(S1.u+ SCC > S0.u?1:0)is an unsigned
overflow.

06-SQ_S MIN_I32: D.i=(S0.i< S1.i)) ? SO.i : S]
SCC =1if SO is min.

07-SQ_S MIN_U32: D.u=(S0.u<S1l.u)? S0.u
S1.u. SCC =1 if SO is min.

08-SQ S MAX 132: D.i=(S0.i>S1.i) ? SO.i :
S1.i. SCC =1 if SO is max.

09-SQ_S MAX U32: D.u=(S0.u>S1.u) ? S0.l
S1l.u. SCC =1 if SO is max.

10-SQ_ S CSELECT B32: D.u=SCC ?S0.u:
Sl.u.

11-SQ_S CSELECT B64: D.u=SCC?S0.u:
Sl.u.

14-SQ_S AND B32:D.u=S0.u& Sl.u.SCC=
if result is ron-zero.

15-SQ_S AND B64: D.u=S0.u & S1.u. SCC=
if result is nonzero.

16-SQ_S_OR_B32: D.u=S0.u|Sl.u.SCC=1
result is norzero.

17-SQ_S_OR_B64: D.u=S0.u|Sl.u.SCC=1
result is norzero.

18-SQ_S XORB32:D.u=S0.u”Sl.u.SCC=1
result is norzero.

19-SQ_S XOR_B64: D.u=S0.u”S1.u. SCC =
result is norzero.

20-SQ_S_ANDN2_B32: D.u=S0.u & ~S1.u. SC
= 1 if result is noreero.

21-SQ_S ANDN2 B64: D.u=S0.u & ~S1.8CC
= 1 if result is noreero.

22-SQ_S_ORN2_B32: D.u=S0.u|~S1l.u. SCC
if result is nonRzero.

23-SQ_S _ORN2 _B64: D.u=S0.u|~S1.u. SCC
if result is nonzero.

24-SQ_S _NAND_B32: D.u=~(S0.u & S1.u). SC
= 1 if resultis nonzero.

25-SQ_S_NAND_B64: D.u = ~(S0.u & S1.u). SC
=1 if result is noreero.

26-SQ_S_NOR_B32: D.u=~(S0.u | S1.u). SCC
if result is nonRzero.

27-SQ_S_NOR_B64: D.u = ~(S0.u | S1.u). SCC
if result is nonRzero.

28-SQ_S_XNOR_B32: D.u=~(S0.u * S1.u). SC
= 1 if result is noreero.

29-SQ_S XNOR_B64: D.u =~(S0.u ™ S1.u). SC
= 1 if result is noreero.

30-SQ S LSHL B32: D.u=S0.u<< S1.u[4:0].
SCC =1 if result is nozero.

31-SQ S ISHL B64: D.u = S0.u << S1.u[5:0].
SCC = 1 if result is nozero.

32-SQ_S _LSHR _B32: D.u = S0.u >> S1.u[4:0].
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SCC =1 if result is nozero.

33-SQ_S LSHR _B64: D.u = S0.u >> S1.u[5:0].
SCC =1 if result is nozero.

34-SQ_S _ASHR_132D.i = signext(S0.i) >>
S1.u[4:0]. SCC = 1 if result is nexero.

35-SQ_S_ASHR_I64: D.i = signext(S0.i) >>
S1.u[5:0]. SCC = 1 if result is nexero.

36-SQ_S_BFM_B32: D.u = ((1<<S0.u[4:0)) <<
S1.u[4:0]; bitfield mask.

37-SQ_SBFM_B64: D.u = ((1<<S0.u[5:0]1) <<
S1.u[5:0]; bitfield mask.

38-SQ_S MUL_I32: D.i=S0.i * S1.i.

39-SQ_S BFE _U32: Bit field extract. SO is Data
S1[4:0] is field offset, S1[22:16] is field width. D.u =
(S0.u>>S1.u[4:0]) & ((1<<S1.u[226])-1). SCC =1 if
result is norzero.

40- SQ_S_BFE_I32: Bit field extract. SO is Data,
S1[4:0] is field offset, S1[22:16] is field width. D.i =
(S0.u>>S1.u[4:0]) & ((1<<S1.u[22:16]). Signextend
result. SCC =1 if result is nezero.

41- SQ_S BFE_U64: Bit field extract. SO is Data
S1[5:0] is field offset, S1[22:16] is field width. D.u =
(S0.u>>S1.u[5:0]) & ((1<<S1l.u[22:16])). SCC =1 if
result is norzero.

42- SQ_S_BFE_I164: Bit field extract. SO is Data,
S1[5:0] is field offs¢ S1[22:16] is field width. D.i =
(S0.u>>S1.u[5:0]) & ((1<<S1.u[22:16])). Signextend
result. SCC =1 if result is nezero.

43-SQ_S CBRANCH_G_FORK: Conditional
branch using branestack. Arg0=compare mask(vcc o
any sgpr), Argl = 64it byte aldress of target
instruction.

44-SQ_S_ABSDIFF_I32: D.i = S0:iS1.i; if(D.i <
0) then D.i =D.i. SCC = 1 if result is nogero.

ENCODING

31:30

none

Encoding.
POSSIBLE VALUES:

02- SQ_ENC_SOP2_FIELD: Must be set to this
value.

[SQ_UC:3Q_SOPC - [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc |

|DESCRIPTION: Scalar instruction taking two inputs and producing a comparison result. |

[Field Name

|Bits

| Default

||Description |

SSRCO

7:0

none

First operand for instruction.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13'd0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}
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106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vec[63:32]

108- SQ_TBA LO: Trap handler base address,
[31:0]

109- SQ_TBA_ HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to datin memory used
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs in total. {TTMP1,TTMPO} =
PC_savethi,lo}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (privileged

117- SQ_TTMPS5: Trap handler temps (privileged

118- SQ_TTMPG6: Trap handl temps (privileged).

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMPS8: Trap handler temps (privileged

121- SQ_TTMP9: Trap handler temps (privileged

122- SQ_TTMP10: Trap handler temps (privilege

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]

127- SQ_EXEC_HI: exec[63:32]

128- SQ_SRC_00

129-SQ_SRC_1_INT
130- SQ_SRC_2_INT
131- SQ_SRC_3_INT
132-SQ_SRC_4_INT
133-SQ_SRC_5_INT
134-SQ_SRC_6_INT

: 1 (integer)
: 2 (integer)
: 3 (integer)
. 4 (integer)
: 5 (integer)
: 6 (integer)

135- SQ_SKC_7_INT: 7 (integer)
136- SQ_SRC_8_INT: 8 (integer)
137-SQ_SRC_9 INT: 9 (integer)

138- SQ_SRC_10_INT:
139- SQ_SRC_11_INT:
140- SQ_SRC_12_INT:
141- SQ_SRC_13_INT:
142-SQ_SRC_14_INT:
143-SQ_SRC_15_INT:
144- SQ_SRC_16_INT:
145- SQ_SRC_17_INT:
146- SQ_SRC_18_INT:
147-SQ_SRC_19_INT:
148- SQ_SRC_20_INT:
149- SQ_SRC_21_INT:
150- SQ_SRC_22_INT:

10 (integer)
11 (integer)
12 (integer)
13 (teger)

14 (integer)
15 (integer)
16 (integer)
17 (integer)
18 (integer)
19 (integer)
20 (integer)
21 (integer)
22 (integer)
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151- SQ_SRC_23_INT:
152- SQ_SRC_24_INT:
153- SQ_SRC_25_INT:
154- SQ_SRC_26_INT:
155- SQ_SRC_27_INT:
156- SQ_SRC_28_INT:
157- SQ_SRC_29_INT:
158- SQ_SRC_30_INT:
159- SQ_SRC_31_INT:

23 (integer)
24 (integer)
25 (integer)
26 (integer)
27 (integer)
28 (integer)
29 (integer)
30 (integer)
31 (integer)

160- SQ_SRC_32INT: 32 (integer)

161- SQ_SRC_33_INT:
162- SQ_SRC_34_INT:
163- SQ_SRC_35_INT:
164- SQ_SRC_36_INT:
165- SQ_SRC_37_INT:
166- SQ_SRC_38_INT:
167- SQ_SRC_39_INT:
168- SQ_SRC_40_INT:
169- SQ_SRC_41_INT:
170- SQ_SRC_42_INT:
171- SQ_SRC_43_INT:
172- SQ_SRC_44_INT:
173- SQ_SRC_45_INT:
174- SQ_SRC_46_INT:
175- SQ_SRC_47_INT:
176- SQ_SRC_48_INT:
177-SQ_SRC_49_INT:
178- SQ_SRC_50_INT:
179- SQ_SRC_51_INT:
180- SQ_SRC_52_INT:
181- SQ_SRC_53_INT:
182- SQ_SRC_54_INT:
183- SQ_SRC_55_INT:
184- SQ_SRC_56_INT:

33 (integer)
34 (integer)
35 (integer)
36 (integer)
37 (integer)
38 1teger)

39 (integer)
40 (integer)
41 (integer)
42 (integer)
43 (integer)
44 (integer)
45 (integer)
46 (integer)
47 (integer)
48 (integer)
49 (integer)
50 (integer)
51 (integer)
52 (integer)
53 (integer)
54 (integer)
55 (integer)
56 (integer)

185- SQ_SRC_57INT: 57 (integer)

186- SQ_SRC_58_INT:
187- SQ_SRC_59_INT:
188- SQ_SRC_60_INT:
189- SQ_SRC_61_INT:
190- SQ_SRC_62_INT:
191- SQ_SRC_63_INT:
192- SQ_SRC_64_INT:

58 (integer)
59 (integer)
60 (integer)
61 (integer)
62 (integer)
63rfteger)

64 (integer)

193- SQ_SRC_M_1_INT:1 (integer)
194- SQ_SRC_M_2_INT:2 (integer)
195- SQ_SRC_M_3_INT:3 (integer)
196- SQ_SRC_M_4_INT:4 (integer)
197- SQ_SRC_M_5_INT:5 (integer)
198- SQ_SRC_M _6_INT:6 (integer)
199- SQ_SRC_M_7_INT:7 (integer)
200- SQ_SRC_M_8 INT:8 (integer)
201- SQ_SRC_M_9 INT:9 (integer)

202- SQ_SRC_M_10_INT:10 (integer)
203-SQ_SRC_M_11_INT:11 (inter)
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204- SQ_SRC_M_12_ INT:12 (integer)

205- SQ_SRC_M_13 INT:13 (integer)

206- SQ_SRC_M_14 INT:14 (integer)

207- SQ_SRC_M_15 INT:15 (integer)

208-SQ_SRC_M_16_INT:16 (integer)

240- SQ_SRC_0_5:0.5

241-SQ_SRC_M_0_5:0.5

242-SQ_SRC_1:1.0

243-SQ_SRC_M_1:1.0

244-SQ_SRC 2:2.0

245- SQ_SRC_M_2:2.0

246-SQ_SRC_4:4.0

247-SQ _SRC_M _4:4.0

251- SQ_SRC_VCCZ: vecteronditioncodeis-
zero

252- SQ_SRC_EXECZ: execuimaskis-zero

253- SQ_SRC_SCC: scalar condition code

254- SQ_SRC_LDS_DIRECT: use LDS direct to
supply 32bit value (address from MO register).

SSRC1

15:8

none

Second operand for instruction.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13'd0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°dO,
offset[31:8]}

106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vcce[63:32]

108- SQ_TBA_LO: Trap handler base address,
[31:0]

109- SQ_TBA HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointerto data in memory use
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There arg¢
NUM_TTMP TTMPs in total. {TTMP1,TTMPO} =
PC_save{hi,lo}.

113- SQ_TTMP1: Trap handler temps (priviksd).

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (privileged

117- SQ_TTMPS5: Trap handler temps (privileged

118- SQ_TTMP6: Traphandler temps (privileged)

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMP8: Trap handler temps (privileged

121- SQ_TTMP9: Trap handler temps (privileged

122- SQ_TTMP10: Trap handler temps (privilege

123- SQ_TTMP11: Trap handler temps (privilege
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124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]

127- SQ_EXEC_HI: exec[63:32]

128-SQ SRC_0:0

129-SQ_SRC_1_INT
130- SQ_SRC_2_INT
131- SQ_SRC_3_INT
132-SQ_SRC_4_INT
133-SQ_SRC_5_INT
134- SQ_SRC_6_INT
135-SQ_SRC_7_INT
136- SQ_SRC_8_INT
137-SQ_SRC_9_INT

: 1 (integer)
: 2 (integer)
: 3 (integer)
: 4 (integer)
: 5 (integer)
. 6 (integer)
: 7 (integer)
: 8 (integer)
: 9 (integer)

138- SQ_SRC_10_INT: 10 (integer)
139- SQ_SRC_11_INT: 11 (integer)
140- SQ_SRC_12_INT: 12 (integer)
141- SQ_SRC_13 INT13 (integer)

142-SQ_SRC_14_INT:
143- SQ_SRC_15_INT:
144-SQ_SRC_16_INT:
145-SQ_SRC_17_INT:
146- SQ_SRC_18_INT:
147-SQ_SRC_19_INT:
148- SQ_SRC_20_INT:
149- SQ_SRC_21_INT:
150- SQ_SRC_22_INT:
151- SQ_SRC_23_INT:
152- SQ_SRC_24_INT:
153- SQ_SRC_25_INT:
154- SQ_SRC_26_INT:
155- SQ_SRC_27_INT:
156- SQ_SRC_28_INT:
157-SQ_SRC_29_INT:
158- SQ_SRC_30_INT:
159- SQ_SRC_31_INT:

14 (integer)
15 (integer)
16 (integer)
17 (integer)
18 (integer)
19 (intege

20 (integer)
21 (integer)
22 (integer)
23 (integer)
24 (integer)
25 (integer)
26 (integer)
27 (integer)
28 (integer)
29 (integer)
30 (integer)
31 (integer)

160- SQ_IRC_32_INT: 32 (integer)
161- SQ_SRC_33_INT: 33 (integer)
162- SQ_SRC_34_INT: 34 (integer)
163- SQ_SRC_35_INT: 35 (integer)
164- SQ_SRC_36_INT: 36 (integer)
165- SQ_SRC_37_INT: 37 (integer)
166- SQ_SRC_38_INT38 (integer)

167- SQ_SRC_39_INT:
168- SQ_SRC_40_INT:
169- SQ_SRC_41_INT:
170- SQ_SRC_42_INT:
171- SQ_SRC_43_INT:
172- SQ_SRC_44_INT:
173- SQ_SRC_45_INT:
174- SQ_SRC_46_INT:
175- SQ_SRC_47_INT:

39 (integer)
40 (integer)
41 (integer)
42 (integer)
43 (integer)
44 (intey)

45 (integer)
46 (integer)
47 (integer)
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176- SQ_SRC_48_INT:
177-SQ_SRC_49_INT:
178- SQ_SRC_50_INT:
179- SQ_SRC_51_INT:
180- SQ_SRC_52_INT:
181- SQ_SRC_53_INT:
182- SQ_SRC_54_INT:
183- SQ_SRC_55_INT:
184- SQ_SRC_56_INT:
185- SQ SRC_57_INT:
186- SQ_SRC_58_INT:
187-SQ_SRC_59_INT:
188- SQ_SRC_60_INT:
189- SQ_SRC_61_INT:
190- SQ_SRC_62_INT:

48 (integer)
49 (integer)
50 (integer)
51 (integer)
52 (integer)
53 (integer)
54 (integer)
55 (integer)
56 (integer)
57 (integer)
58 (integer)
59 (integer)
60 (integer)
61 (integer)
62 (integer)

191- SQ_SRC_63_INT63 (integer)
192- SQ_SRC_64_INT: 64 (integer)
193- SQ_SRC_M_1_INT:1 (integer)
194- SQ_SRC_M_2_INT:2 (integer)
195- SQ_SRC_M_3_INT:3 (integer)
196- SQ_SRC_M_4_INT:4 (integer)
197- SQ_SRC_M_5_INT:5 (integer)
198- SQ_SRC_M_6_INT:6 (integer)
199- SQ_SRC_M_7_INT:7 (integer)
200- SQ_SRC_M_8 INT:8 (integer)
201- SQ_SRC_M_9 INT:9 (integer)
202- SQ_SRC_M_10_INT:10 (integer)
203- SQ_SRC_M_11_INT:11 (integer)
204- SQ_SRC_M_12_INT:12 (integer)
205- SQ_SRC_M_13_INT:13 (integer)
206- SQ_SRC_M_14_INT:14 (integer)
207- SQ_SRC_M_15_INT:15 (integer)
208- SQ_SRC_M_16_INT:16 (integer)

240-SQ SRC 0 5:6
241-SQ_SRC_M_0_50.5
242-SQ_SRC_1:1.0

243-SQ _SRC M _1:1.0

244-SQ SRC 2:2.0

245-SQ _SRC M _2:2.0

246-SQ_SRC 4:4.0

247-SQ_SRC_M_4:4.0

251- SQ_SRC_VCCZ: vecteconditioncodeis-
zero

252- SQ_SRC_EXECZ: executmaskis-zero

253- SQ_SRC_SCC: scalar condition code

254- SQ_SRC_LDS DIRECT: use LDS direct to
supply 32bit value (address from MO register).

oP 22:16 none Opcode.

POSSIBLE VALUES:
00-SQ_S CMP_EQ _132: SCC = (S0.i == S1.i).
01-SQ_S CMP_LG_I32: SCC = (S0.i = S1.i).
02-SQ_S CMP_GT_I32: SCC = (S0.i > S1.i).
03-SQ_S CMP_GE_I32: SCC =(S0.i >= S1.i).
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04-SQ_S CMP_LT_132: SCC = (S0.i < S1.i).
05-SQ_S_CMP_LE_132: SCC = (S0.i <= S1.i).
06-SQ_S_CMP_EQ_U32: SCC = (S0.u == S1l.u
07-SQ_S_CMP_LG_U32: SCC = (S0.u != S1.u)
08-SQ_S_CMP_GT_U32: SCC = (S0.u > S1.u).
09-SQ_S_CMP_GE_U32: SCC = (S0.u >= S1l.u
10-SQ_S_CMPLT_U32: SCC = (S0.u < S1.u).
11-SQ_S_CMP_LE_U32: SCC =(S0.u<=S1l.u
12-SQ_S_BITCMPO_B32: SCC = (S0.u[S1.u[4:(
==0).
13-SQ_S_BITCMP1_B32: SCC = (S0.u[S1.u[4:(
==1).
14-SQ_S BITCMPO_B64: SCC = (S0.u[S1.u[5:(C
==0).
15-SQ_S BITCMP1 _B64: SCC = (S0.u[S1.u[5:(C
==1).
16-SQ_S SETVSKIP: VSKIP = S0.u[S1.u[4:0]].
Enables and disables VSKIP mode. Requires one
waitstate after executing.

ENCODING

31:23

none

Encoding.
POSSIBLE VALUES:

382-SQ_ENC_SOPC_FIELD: Must be set to this
value.

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

|DESCRIPTION: Scalar instruction taking one inline constant input and producing one output. |

|Field Name |Bits |Default ||Description |

SIMM16 15:0 none 16-bit integer input for opcode. Signedness is determ
by opcode.

SDST 22:16 none Destination for instruction.

POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13°d0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}

106- SQ_VCC_LO: vec[31:0]

107- SQ_VCC_HI: vcce[63:32]

108- SQ_TBA_LO: Trap handler base address,
[31:0]

109- SQ_TBA HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory use
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here faadditional TTMPs. There are
NUM_TTMP TTMPs in total. {TTMP1,TTMPO} =
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PC_save{hi,lo}.
113- SQ_TTMP1: Trap handler temps (privileged
114- SQ_TTMP2: Trap handler temps (privileged
115- SQ_TTMP3: Trap handler temps (privileged
116- SQ_TTMP4: Trap handler temps (privileged
117- SQ_TTMPS5: Trap handler temps (privileged
118- SQ_TTMP6: Trap handler temps (privileged
119- SQ_TTMP7: Trap handler temps (privileged
120- SQ_TTMP8: Trap handtgemps (privileged).
121- SQ_TTMP9: Trap handler temps (privileged
122- SQ_TTMP10: Trap handler temps (privilege
123- SQ_TTMP11: Trap handler temps (privilege
124- SQ_MO: Special register used to hold

LDS/GDS addreses, relative indices, and semgtsssag

values.

126- SQ_EXEC_LO: exec[31:0]
127- SQ_EXEC_HI: exec[63:32]

oP

27:23

none

Opcode.
POSSIBLE VALUES:

00- SQ_S_MOVK_132: D.i = signext(SIMM16).

02-SQ_S_CMOVK_I32:if(SCC) D.i =
signext(SIMM16); else NOP.

03-SQ_S _CMPK_EQ_I32: SCC = (D.i ==
signext(SIMM16)).

04-SQ_S_CMPK_LG_132: sCC=(D.i!=
signext(SIMM16)).

05-SQ_S _CMPK_GT_I32: SCC=(D.i>
signext(SIMM16)).

06-SQ_S _CMPK_GE_I32: SCC = (D.i >=
signext(SIMM16)).

07-SQ_S_CMPK_LT_I32: SCC=(D.i<
signext(SIMM16)).

08-SQ_S_CMPK_LE_132: SCC = (D.i <=
signext(SIMM16)).

09-SQ_S_CMPK_EQ_U32: SCC = (D.u==

SIMM16).

10- SQ_S_CMPK_LG_U32: SCC = (D.u I=
SIMM16).

11-SQ_S_CMPK_GT_U32: SCC = (D.u >
SIMM16).

12-SQ_S_CMPK_GE_U32: SCC = (D.u >=
SIMM16).

13-SQ_S_CMPK_LT_U32: SCC = (D.u <
SIMM16).

14-SQ_S_CMPK_LE_U32: SCC = (D.u <=
SIMM186).

15-SQ_S_ADDK_132: D.i=D.i +
signext(SIMM16).SCC = overflow.

16- SQ_S_MULK_132: D.i=D.i*
signext(SIMM16).

17- SQ_S_CBRANCH_I_FORK: Conditional
branch using branestack. Arg0(sdst)=compare
mask(vcc or any sgpr), SIMM16 = sighned DWORD
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branch offset relative to next instruction.

18- SQ_S_GETREG_B32: D.u = hardwaeyg.
Read some or all of a hw reg into the LSBs of D.
SIMM16 = {size[4:0], offset[4:0], hwRegld[5:0]}; offse
is 0..31, size is 1..32.

19-SQ_S SETREG_B32: hardwareg = D.u.
Write some or all of the LSBs &f into a hw reg (note
that D is a source SGPR). SIMM16 = {size[4:0],
offset[4:0], hwRegld[5:0]}; offset is 0..31, size is 1..3!

20- SQ_S_GETREG_REGRD_B32: H/W interna
use only. REGRD_TMP = hardwareg. Read some of
all of a hw reg into the LSBaf D. SIMM16 = {size[4:0]
offset[4:0], hwRegld[5:0]}; offset is 0..31, size is 1..3!

21-SQ_S_SETREG_IMM32_B32: This instructic
uses a 3dit literal constant. Write some or all of the
LSBs of IMM32 into a hw reg. SIMM16 = {size[4:0],
offset[40], hwRegld[5:0]}; offset is 0..31, size is 1..32

ENCODING

31:28

none

Encoding.
POSSIBLE VALUES:
11- SQ_ENC_SOPK_FIELD: Must be set to this

value.

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

DESCRIPTION: Scalarinstruction taking one inline constant input and performing a special operation (e.g.

jump).

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

SIMM16 15:0 none 16-bit integer input for opcode. Signedness is determ
by opcode.

OoP 22:16 none Opcode.

POSSIBLE VALUES

00- SQ_S_NOP: Do nothing. Repeat NOP 1..8 ti
based on SIMM16[2:0]. 0 = 1 time, 7 = 8 times.
Compare with S_SLEEP.

01- SQ_S ENDPGM: End of program; terminate
wavefront. Implicitly executes S_ WAITCNT 0 before
executing this instruction.

02- SQ_S_BRANCH: PC = PC + signext(SIMM1
*4) + 4,

04- SQ_S_CBRANCH_SCCQO: if(SCC == 0) then
PC = PC + signext(SIMM16 * 4) + 4; else NOP.

05- SQ_S_CBRANCH_SCCL1: if(SCC == 1) then
PC = PC + signext(SIMM16 * 4) + 4; else NOP.

06- SQ_S_CBRANCH_VCCZ: if(VCC == 0) then
PC = PC + signext(SIMM16 * 4) + 4; else NOP.

07- SQ_S_CBRANCH_VCCNZ: if(VCC != 0) the
PC = PC + signext(SIMM16 * 4) + 4; else NOP.

08- SQ_S CBRANCH_EXECZ: if(EXEC == 0)
then PC = PC + signext(SIMMT®4) + 4; else NOP.

09- SQ_S_CBRANCH_EXECNZ: if([EXEC = 0)
then PC = PC + signext(SIMM16 * 4) + 4; else NOP.

10- SQ_S BARRIER: Synchronize waves within
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threadgroup. If not all waves of the threadgroup have
been created yet, waits for estigroup before
proceeding.

11-SQ_S SETKILL: set KILL bit to value of
SIMM16[0]. Used primarily for debugging kill wave
cmd behavior.

12-SQ_S WAITCNT: Wait for count of
outstanding Ids, vectenemory and export/vmeiwrite-
data to be at dvelow the specified levels. SIMM16]3:
= vmcount, SIMM16[6:4] = export/meiwrite-data
count, SIMM16[12:8] = LGKM_cnt (scalar
mem/GDS/LDS count).

13-SQ_S SETHALT: set HALT bit to value of
SIMM16[0]. 1 = halt, 0 = resume. The halt flag is
ignoredwhile PRIV == 1.

14-SQ_S SLEEP: Cause a wave to sleep for (6
SIMM16[2:0] + 1..64) clocks; the exact amount of de
is approximate. Compare with S_NOP.

15- SQ_S_SETPRIO: User settable wave priority
set to SIMM16[1:0]. O = lowest, 3 kighest. The overal
wave priority is {SPIPrio[1:0] + UserPrio[1:0],
WaveAge[3:0]}.

16- SQ_S _SENDMSG: Send a message upstreg
VGT or the interrupt handler. SIMM16[9:0] contains t
message type and is documented in the shader
programming guide.

17-SQ_S_SENDMSGHALT: Send a message a
then HALT the wavefront; see S SENDMSG for detg

18- SQ_S_TRAP: Enter the trap handler. TrapID
SIMM16[7:0]. Wait for all instructions to complete; se
{TTMP1, TTMPO} = {3°h0, PCRewind[3:0], HTJ],
TraplD[7:0], PC[47:0]}; into {TTMPO,TTMP1}; PC =
TBA (trap base address); PRIV = 1. This instruction
be generated internally as well in response to a host
(HT =1) or an exception. TrapID 0 is reserved for
hardware use.

19- SQ_S_ICACHEINV: Invalidate entire L1
instruction cache. You must have 12 NOPs or a
jump/branch instruction after this instruction to ensur
the SQ instruction buffer gets purged.

20- SQ_S_INCPERFLEVEL: Increment
performance counter specified in SIMM16[3:G] b.

21-SQ_S_DECPERFLEVEL: Decrement
performance counter specified in SIMM16[3:0] by 1.

22-SQ_S TTRACEDATA: Send MO as user dat
the thread trace stream.

23-SQ_S CBRANCH_CDBGSYS:
if(conditional_debug_system != 0) then PC =PC
signext(SIMML16 * 4) + 4; else NOP.

24-SQ_S CBRANCH_CDBGUSER:
if(conditional_debug_user != 0) then PC = PC +
signext(SIMM16 * 4) + 4; else NOP.

25-SQ_S_CBRANCH_CDBGSYS_OR_USER:
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if(conditional_debug_system || conditional_debug_u
thenPC = PC + signext(SIMM16 * 4) + 4; else NOP.
26-SQ_S_CBRANCH_CDBGSYS_AND_USER
if(conditional_debug_system &&
conditional_debug_user) then PC = PC +
signext(SIMM16 * 4) + 4; else NOP.

ENCODING

31:23

none

Encoding.

POSSIBLE VALUES:
383-SQ_ENC_SOPP_FIELD: Must be set to this

value.

|SQ_UC:SQ_VINTRP - [RIW] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc |

|DESCRIPTION: Interpolate data for the pixel shader.

|[Field Name

|Bits

| Default

| Description |

VSRC

7:0

none

VGPR containing the i/j cadinate to multiply one of
the parameter components by.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs
total.

ATTRCHAN

9:8

none

Attribute component to interpolate.
POSSIBLE VALUES
00- SQ_CHAN_X: Process X channel
01- SQ_CHAN_Y: Process Y channel
02- SQ_CHAN_Z: Process Z channel
03- SQ_CHAN_W: Process W channel

ATTR

15:10

none

Attribute to interpolate.
POSSIBLE VALUES:

00- SQ_ATTR: First inerpolation attribute.
Increment from here for additional attributes. There &
SQ_NUM_ATTR attributes in total.

OoP

17:16

none

Opcode.
POSSIBLE VALUES:

00-SQ _V_INTERP_P1 F32:D.f=P10*S.f+P
parameter interpolation (SQ translates to V_MAB2F
for SP). CAUTION: when in HALF_LDS mode, D mu
not be the same GPR as S; if D == S then data corry
will occur.

01-SQ_V_INTERP_P2_F32:D.f=P20*S.f+D
parameter interpolation (SQ translates to V_MAD_F
for SP).

02- SQ_V_INTERP_MOV_F32: D.f =
{P10,P20,P0}[S.u]; parameter load.

VDST

25:18

none

VGPR to write results to, and optionally to read from
when accumulating results.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There aldiJM_VGPR VGPRs in
total.
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ENCODING

31:26

none

Encoding.
POSSIBLE VALUES:

50- SQ_ENC_VINTRP_FIELD: Must be set to th
value.

[SQ_UC:SQ_VOP1- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

|DESCRIPTION: Vector instruction taking oneput and producing one output. |

|Field Name

|Bits

“Default

|| Description |

SRCO

8:0

none

First operand for instruction.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13°d0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°dO,
offset[31:8]}

106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vcc[63:32]

108- SQ_TBA_LO: Trap handler base address,
[31:0]

109- SQ_TBA_HI: Trap handlelbase address,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory use
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additioh&@TMPs. There are
NUM_TTMP TTMPs in total. {TTMP1,TTMPO} =
PC_save{hi,lo}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (privileged

117- SQ_TTMPS5: Trap handler temps (privileged

118- SQ_TTMP6: Trap handler temps (privileged

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMPS8: Trap handler tempgrifpleged).

121- SQ_TTMP9: Trap handler temps (privileged

122- SQ_TTMP10: Trap handler temps (privilege

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, rela indices, and serchesssag
values.

126- SQ_EXEC_LO: exec[31:0]

127- SQ_EXEC_HI: exec[63:32]

128-SQ_SRC_0: 0

129- SQ_SRC_1_INT: 1 (integer)

130- SQ_SRC_2_INT: 2 (integer)

131- SQ_SRC_3_INT: 3 (integer)

132- SQ_SRC_4 _INT: 4 (integer)

© 2012 Advanced Micro Devices, Inc.
Proprietary

122



AMDA1

Revision 1.0

September 19, 201

133- SQ_SRC_5_INT: 5 (integer)
134- SQ_SRC_6_INT: 6 (integer)
135- SQ_SRC_7_INT: 7 (integer)
136- SQ_SRC_8_INT: 8 (integer)
137-SQ_SRC_9 INT: 9 (integer)
138- SQ_SRC_10NT: 10 (integer)

139- SQ_SRC_11_INT:
140- SQ_SRC_12_INT:
141- SQ_SRC_13_INT:
142-SQ_SRC_14_INT:
143- SQ_SRC_15_INT:
144- SQ_SRC_16_INT:
145-SQ_SRC_17_INT:
146- SQ_SRC_18_INT:
147-SQ_SRC_19_INT:
148- SQ_SRC_20_INT:
149- SQ_SRC_21_INT:
150- SQ_SRC_22_INT:
151- SQ_SRC_23_INT:
152- SQ_SRC_24_INT:
153- SQ_SRC_25_INT:
154- SQ_SRC_26_INT:
155- SQ_SRC_27_INT:
156- SQ_SRC_28_INT:
157-SQ_SRC_29_INT:
158- SQ_SRC_30_INT:
159- SQ_SRC_31_INT:
160- SQ_SRC_32_INT:
161- SQ_SRC_33_INT:
162- SQ_SRC_34_INT:

11 (integer)
12 (integer)
13 (integer)
14 (integer)
15 (integer)
16 (teger)

17 (integer)
18 (integer)
19 (integer)
20 (integer)
21 (integer)
22 (integer)
23 (integer)
24 (integer)
25 (integer)
26 (integer)
27 (integer)
28 (integer)
29 (integer)
30 (integer)
31 (integer)
32 (integer)
33 (integer)
34 (integer)

163- SQ_SRC_35INT: 35 (integer)

164- SQ_SRC_36_INT:
165- SQ_SRC_37_INT:
166- SQ_SRC_38_INT:
167- SQ_SRC_39_INT:
168- SQ_SRC_40_INT:
169- SQ_SRC_41_INT:
170- SQ_SRC_42_INT:
171- SQ_SRC_43_INT:
172- SQ_SRC_44_INT:
173- SQ_SRC_45_INT:
174- SQ_SRC_46_INT:
175- SQ_SRC_47_INT:
176- SQ_SRC_48_INT:
177-SQ_SRC_49_INT:
178- SQ_SRC_50_INT:
179- SQ_SRC_51_INT:
180- SQ_SRC_52_INT:
181- SQ_SRC_53_INT:
182- SQ_SRC_54_INT:
183- SQ_SRC_55_INT:
184- SQ_SRC_56_INT:
185- SQ_SRC_57_INT:

36 (integer)
37 (integer)
38 (integer)
39 (integer)
40 (integer)
41 titeger)

42 (integer)
43 (integer)
44 (integer)
45 (integer)
46 (integer)
47 (integer)
48 (integer)
49 (integer)
50 (integer)
51 (integer)
52 (integer)
53 (integer)
54 (integer)
55 (integer)
56 (integer)
57 (integer)
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186- SQ_SRC_58_INT: 58 (integer)

187- SQ_SRC_59 INT: 59 (integer)

188- SQ_SRC_60INT: 60 (integer)

189- SQ_SRC_61_INT: 61 (integer)

190- SQ_SRC_62_INT: 62 (integer)

191- SQ_SRC_63_INT: 63 (integer)

192- SQ_SRC_64_INT: 64 (integer)

193- SQ_SRC_M_1_INT:1 (integer)

194- SQ_SRC_M_2_INT:2 (integer)

195- SQ_SRC_M_3_INT:3 (integer)

196- SQ_SRC_M_4_INT:4 (integer)

197- SQ_SRC_M_5_INT:5 (integer)

198- SQ_SRC_M_6_INT:6 (integer)

199- SQ_SRC_M_7_INT:7 (integer)

200- SQ_SRC_M_8 INT:8 (integer)

201- SQ_SRC_M_9 _INT:9 (integer)

202- SQ_SRC_M_10_INT:10 (integer)

203- SQ_SRC_M_11_INT:11 (integer)

204- SQ_SRC_M_12_INT:12 (integer)

205- SQ_SRC_M_13_INT:13 (integer)

206- SQ_SRC_M_14_INT:14 (integer)

207- SQ_SRC_M_15_INT:15 (integer)

208- SQ_SRC_M_16_INT:16 (integer)

240- SQ_SRC_0_5:0.5

241-SQ_SRC_M_0_50.5

242-SQ _SRC 1:1.0
243-SQ_SRC M _1:1.0
244-SQ SRC 2:2.0
245-SQ_SRC M 2:2.0
246- SQ_SRC_4:4.0
247-SQ_SRC_M_4:4.0
251- SQ_SRC_VCCZ: vecteconditioncodeis-

zero
252- SQ_SRC_EXECZ: executmaskis-zero
253- SQ_SRC_SCC: scalar condition code
254- SQ_SRC_LDS_DIRET: use LDS direct to

supply 32bit value (address from MO register).
256- SQ_SRC_VGPR: Vector GPR 0. Increment

from here for additional GPRs. There are NUM_VGH

VGPRs in total. You may use the constant

SQ_SRC_VGPR_BIT to set or clear the high oroiée

for vector GPRs in this operand.

OoP

16:9

none

Opcode.
POSSIBLE VALUES:

00- SQ_V_NOP: Do nothing.

01-SQ_V_MOV_B32: D.u=S0.u.

02- SQ_V_READFIRSTLANE_B32: Copy one
VGPR value to one SGPR. Dst = SGPR destination,
= soure data (VGPR# or MO for Ids direct access),
Lane# = FindFirstlfromLSB(exec) (Lane# = 0 if exeq
zero). Ignores exec mask for the access. SQ translat
V_READLANE_B32.

03-SQ_V_CVT_I32_F64: D.i = (int)S0.d.
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04-SQ_V_CVT_F64_132: D.d =dpuble)SO0.i.

05- SQ_V_CVT_F32_132: D.f = (float)S0.i.

06-SQ_V_CVT_F32_U32: D.f = (float)S0.u.

07-SQ_V_CVT_U32_F32: D.u = (unsigned)SO0.f

08-SQ_V_CVT_I32_F32: D.i = (int)S0.f.

09-SQ_V_MOV_FED_ B32: D.u = S0.u, imtduce
EDC double error upon write to dest vgpr without
causing an exception.

10-SQ_V_CVT_F16_F32: D.f16 =
flt32_to_flt16(S0.f).

11-SQ_V_CVT_F32_F16: D.f=
flt16_to_flt32(S0.f16).

12- SQ_V_CVT_RPI_I32_F32: D.i = (int)floor(S0Q
+ 0.5).

13-SQ_V_CVT_FLR_I32_F32:D.i=
(int)floor(S0.f).

14-SQ_V_CVT_OFF_F32_l4:4it signed int to
32-bit float. For interpolation in shader.

15-SQ_V_CVT_F32_F64: D.f = (float)S0.d.

16-SQ_V_CVT_F64_F32: D.d = (double)S0.f

17-SQ_V_CVT_F32_UBYTEO: D.f=
UINT2FLT(S0.u[7:0]).

18-SQ_V_CVT_F32_UBYTE1: D.f=
UINT2FLT(SO0.u[15:8]).

19-SQ _V_CVT_F32 UBYTE2:D.f=
UINT2FLT(S0.u[23:16]).

20-SQ V_CVT_F32 UBYTE3:D.f=
UINT2FLT(S0.u[31:24]).

21-SQ_V_CVT_U32 F64: D.u = (unsigned)S0.d

22-SQ_V_CVT_F64_U32: D.d = (double)SO0.u.

23-SQ_V_TRUNC_F64: D.d = trunc(S0.d), retur
integer part of S0.d.

24-SQ_V_CEIL_F64: D.d = trunc(S0.d); if (S0.d
0.0 && S0.d '=D.d), D.d += 1.

25-SQ_V_RNDNE_F64: D.d =
round_nearest_even(S0.d).

26- SQ_V_FLOOR_F64: D.d = trunc(S0.d); if (SC
< 0.0 && S0.d '=D.d), D.d +=1.0.

32-SQ_V_FRACT_F32: D.f = S0-ffloor(S0.f).

33-SQ_V_TRUNC_F32: D.f = trunc(S0.f)eturn
integer part of SO.f.

34-SQ_V_CEIL_F32: D.f = trunc(S0.f); if (SO.f >
0.0 && SO0.f!=D.f), D.f +=1.0.

35-SQ_V_RNDNE_F32:D.f=
round_nearest_even(SO0.f).

36-SQ_V_FLOOR_F32: D.f = trunc(S0.f); if (SO.
< 0.0 && S0.f I=D.f), D.f +=-1.0.

37-SQ_V_EXP_F32: D.f = pow(2.0, SO.f).

38-SQ_V_LOG_CLAMP_F32: D.f = log2(S0.f).
Base 2 logarithm, result clamped-MAX_FLOAT.

39-SQ_V_LOG_F32: D.f =10g2(S0.f). Base 2
logarithm.

40- SQ_V_RCP_CLAMP_F32: D= 1.0/ SO.f.
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Reciprocal, result clamped taMAX_FLOAT.

41-SQ_V_RCP_LEGACY_F32: D.f=1.0/S0.f.
Reciprocal, result of -HNF clamped to +0.0.

42-SQ_V_RCP_F32: D.f=1.0/ S0.f. Reciproca
with IEEE rules and < 1ulp error.

43-SQ_V_RCP_IFLAG_F32: D.f=1.0/S0.f.
Reciprocal intended for integer division, can raise int
DIV_BY_ZERO exception but cannot raise floating
point exceptions.

44-SQ_V_RSQ _CLAMP_F32:D.f=1.0/
sqrt(S0.f). Reciprocal square root, resulhgbed to +
MAX_FLOAT.

45-SQ_V_RSQ_LEGACY_F32:D.f=1.0/
sqrt(S0.f). Reciprocal square root, if SO.f i9:0 then
the result is +0.0.

46- SQ_V_RSQ_F32: D.f = 1.0/ sqrt(S0.f).
Reciprocal square root with IEEE rules.

47-SQ_V_RCP_B4:D.d=1.0/S0.d.

48-SQ_V_RCP_CLAMP_F64: D.d =1.0/(S0.d)
See V_RCP_CLAMP_F32.

49-SQ_V_RSQ _F64: D.d = 1.0/ sqrt(S0.d). See
V_RSQ_F32.

50-SQ_V_RSQ _CLAMP_F64:D.d=1.0/
sqrt(S0.d). See V_RSQ_CLAMP_F32.

51-SQ_V_S@RT_F32: D.f = sqrt(SO0.f).

52-SQ_V_SQRT_F64: D.d = sqgrt(S0.d).

53-SQ_V_SIN_F32: D.f =sin(S0.f * 2 * PI). Valic
range of SO.fis-p56.0, +256.0]. Out of range input
results in float 0.0.

54-SQ_V_COS_F32: D.f = cos(S0.f * 2 * PNalid
range of SO.f is-56.0, +256.0]. Out of range input
results in float 1.0.

55-SQ_V_NOT_B32: D.u = ~S0.u.

56- SQ_V_BFREV_B32: D.u[31:0] = S0.u[0:31],
bitfield reverse.

57-SQ_V_FFBH_U32: D.u = position of first 1 in
S0.u fran MSB; D.u = Oxffffffff if SO.u == 0.

58-SQ _V_FFBL_B32: D.u = position of first 1 in
S0.u from LSB; D.u = Oxffffffff if SO.u == 0.

59- SQ_V_FFBH_I32: D.u = position of first bit
different from sign bit in S0.i from MSB; D.u = Oxffffffi
if S0.i == 0 or S0.i == Oxffffffff.

60- SQ_V_FREXP_EXP_I32_F64: See
V_FREXP_EXP_I32_F32.

61- SQ_V_FREXP_MANT_F64: See
V_FREXP_MANT_F32.

62-SQ_V_FRACT F64: See V_FRACT_F32.

63-SQ_V_FREXP_EXP_132_F32: if(S0.f == INF
S0.f ==NAN) then D.i = 0; else D.i =
TwosComplement(Exponent(S0-f127 + 1). Returns
exponent of single precision float input, such that SO
significand * (2 ** exponent). See also

FREXP_MANT_F32, which returns the significand.
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64- SQ_V_FREXP_MANT_B2: if(S0.f == INF ||
SO0.f == NAN) then D.f = SO.f; else D.f = Mantissa(SQ
Result range is in{.0-0.5][0.5,1.0) in normal cases.
Returns binary significand of single precision float in
such that SO.f = significand * (2 ** exponent). See al
FREXP_EXP_I132_F32, which returns integer expone

65- SQ_V_CLREXCP: Clear wave's exception s
in SIMD (SP).

66- SQ_V_MOVRELD_B32: VGPR[D.u + M0.u]
VGPR[SO0.u]. SQ translates to V_MOV_B32.

67-SQ_V_MOVRELS_B32: VGPR[D.u] =
VGPR[SOu + MO0.u]. SQ translates to V_MOV_B32.

68- SQ_V_MOVRELSD_B32: VGPR[D.u + MO.u
= VGPR[S0.u + MO0.u]. SQ translates to V_MOV_B3!

69- SQ_V_LOG_LEGACY_F32: D.f = log2(S0.f).
Base 2 logarithm, same as Sl

70-SQ_V_EXP_LEGACY_F32: D.f =@w(2.0,
S0.f). same as Sl

VDST

24:17

none

Destination for instruction.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRS
total.

ENCODING

31:25

none

Encoding.
POSSIBLE VALUES:

63- SQ_ENC_VOP1_FIELD: Must be set to this
value.

|SQ_UC:SQ_VOP2- [R/W] - 32 bits - Access: 32: GpuFOMMReg:0x8dfc I

|DESCRIPTION: Vector instruction taking two inputs and producing one output. |

[Field Name

|Bits

| Default

| Description |

SRCO

8:0

nore

First operand for instruction.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13°d0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}

106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vcc[63:32]

108- SQ_TBA_LO: Trap handler base address,
[31:0]

109- SQ_TBA HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory use
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
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Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs in total. {TTMP1,TTMPO} =
PC_save{hi,lo}.
113- SQ_TTMP1: Trap handler temps (privileged
114- SQ_TTMP2: Trap handler temps (privileged
115- SQ_TTMP3: Trap handler temps (privileged
116- SQ_TTMP4: Trap handler temps (privileged
117- SQ_TTMP5: Trap handleemps (privileged).
118- SQ_TTMP6: Trap handler temps (privileged
119- SQ_TTMP7: Trap handler temps (privileged
120- SQ_TTMP8: Trap handler temps (privileged
121- SQ_TTMP9: Trap handler temps (privileged
122- SQ_TTMP10: Trap handler temps (privilege
123- SQ_TTMP11: Trap handler temps (privilege
124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]
127- SQ_EXEC_HI: exec[63:32]

128-SQ_SRC_0:0
129-SQ_SRC_1_INT
130- SQ_SRC_2_INT
131- SQ_SRC_3_INT
132-SQ_SRC_4_INT
133-SQ_SRC_5_INT
134-SQ_SRC_6_INT
135-SQ_SRC_7_INT
136- SQ_SRC_8_INT
137-SQ_SRC_9_INT

138- SQ_SRC_10_INT:
139- SQ_SRC_11_INT:

: 1 (integer)
: 2 (integer)
: 3 (integer)
. 4 (integer)
: 5 (integer)
: 6 (integer)
: 7 (integer)
: 8 (integer)
: 9 (integer)

10 (integer)
11 (integer)

140- SQ_SRC_12INT: 12 (integer)

141- SQ_SRC_13_INT:
142-SQ_SRC_14_INT:
143- SQ_SRC_15_INT:
144-SQ_SRC_16_INT:
145- SQ_SRC_17_INT:
146- SQ_SRC_18_INT:
147-SQ_SRC_19_INT:
148- SQ_SRC_20_INT:
149- SQ_SRC_21_INT:
150- SQ_SRC_22_INT:
151- SQ_SRC_23_INT:
152- SQ_SRC_24_INT:
153- SQ_SRC_25_INT:
154- SQ_SRC_26_INT:
155- SQ_SRC_27_INT:
156- SQ_SRC_28_INT:
157- SQ_SRC_29_INT:
158- SQ_SRC_30_INT:
159- SQ_SRC_31_INT:
160- SQ_SRC_32_INT:
161- SQ_SRC_33_INT:

13 (integer)
14 (integer)
15 (integer)
16 (integer)
17 (integer)
18iiteger)

19 (integer)
20 (integer)
21 (integer)
22 (integer)
23 (integer)
24 (integer)
25 (integer)
26 (integer)
27 (integer)
28 (integer)
29 (integer)
30 (integer)
31 (integer)
32 (integer)
33 (integer)
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162- SQ_SRC_34_INT: 34 (integer)
163- SQ_SRC_35_INT: 35 (integer)
164- SQ_SRC_36_INT: 36 (integer)

165- SQ_SRC_37INT: 37 (integer)

166- SQ_SRC_38_INT:
167- SQ_SRC_39_INT:
168- SQ_SRC_40_INT:
169- SQ_SRC_41_INT:
170- SQ_SRC_42_INT:
171- SQ_SRC_43_INT:
172- SQ_SRC_44_INT:
173- SQ_SRC_45_INT:
174- SQ_SRC_46_INT:
175- SQ_SRC_47_INT:
176- SQ_SRC_48_INT:
177-SQ_SRC_49_INT:
178- SQ_SRC_50_INT:
179- SQ_SRC_51_INT:
180- SQ_SRC_52_INT:
181- SQ_SRC_53_INT:
182- SQ_SRC_54_INT:
183- SQ_SRC_55_INT:
184- SQ_SRC_56_INT:
185- SQ_SRC_57_INT:
186- SQ_SRC_58_INT:
187-SQ_SRC_59_INT:
188- SQ_SRC_60_INT:
189- SQ_SRC_61_INT:

38 (integer)
39 (integer)
40 (integer)
41 (integer)
42 (integer)
43rfteger)

44 (integer)
45 (integer)
46 (integer)
47 (integer)
48 (integer)
49 (integer)
50 (integer)
51 (integer)
52 (integer)
53 (integer)
54 (integer)
55 (integer)
56 (integer)
57 (integer)
58 (integer)
59 (integer)
60 (integer)
61 (integer)

190- SQ_SRC_8 INT: 62 (integer)
191- SQ_SRC_63_INT: 63 (integer)
192- SQ_SRC_64_INT: 64 (integer)
193- SQ_SRC_M_1_INT:1 (integer)
194- SQ_SRC_M_2_INT:2 (integer)
195- SQ_SRC_M_3_INT:3 (integer)
196- SQ_SRC_M_4_INT:4 (integer)
197- SQ_SRC_M_5_INT:5 (integer)
198- SQ_SRC_M_6_INT:6 (integer)
199- SQ_SRC_M_7_INT:7 (integer)
200- SQ_SRC_M_8 INT:8 (integer)
201- SQ_SRC_M_9 _INT:9 (integer)
202- SQ_SRC_M_10_INT:10 (integer)
203-SQ_SRC_M_11_INT:11 (integer)
204- SQ_SRC_M_12_INT:12 (integer)
205- SQ_SRC_M_13_INT:13 (integer)
206- SQ_SRC_M_14_INT:14 (integer)
207- SQ_SRC_M_15_INT:15 (integer)
208- SQ_SRC_M_16INT: -16 (integer)
240- SQ_SRC_0_5:0.5
241-SQ_SRC_M_0_50.5
242-SQ_SRC_1:1.0
243-SQ_SRC_M_1:1.0
244-SQ_SRC_2:2.0
245-SQ_SRC_M_2:2.0
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246- SQ_SRC 4:4.0

247-SQ_SRC_M _4:4.0

251- SQ_SRC_VCCZ: vecteronditioncodeis-
zero

252- SQ_SRC_EXECZ: execuimaskis-zero

253- SQ_SRC_SCC: scalar condition code

254- SQ_SRC_LDS_DIRECT: use LDS direct to
supply 32bit value (address from MO register).

256- SQ_SRC_VGPR: Vector GPR 0. Increment
from here for additional GPRs. There are NUM_VGH
VGPRs in total. You may use the constant
SQ_SRC_VGPR_BIT to set or clear the high order b
for vector GPRs in this operand.

VSRC1

16:9

none

Second operand for insiction.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs
total.

VDST

24:17

none

Destination for instruction.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs
total.

OoP

30:25

none

Opcode.
POSSIBLE VALUES:

00- SQ_V_CNDMASK_B32: D.u = VCCJi] ? S1.u
SO0.u (i = threadID in wave); VOP3: specify VCC as g
scalar GPR in S2

01-SQ_V_READLANE_B32: copy on¥GPR
value to one SGPR. Dst = SGfIRst, SrcO = Source
Data (VGPR# or MO(ldslirect)), Srcl = Lane Select
(SGPR or M0). Ignores exec mask.

02- SQ_V_WRITELANE_B32: Write value into
one VGPR one one lane. Dst = VGHBst, Src0 =
Source Data (sgpr, @nexec or constants), Srcl = Lan
Select (SGPR or MO0). Ignores exec mask. SQ transl
toV_MOV_B32

03-SQ_V_ADD F32:D.f=S0.f+ S1.f.

04-SQ _V_SUB_F32: D.f = S0fS1.f. SQ
translates to V_ADD_F32.

05- SQ_V_SUBREV_F32: D.f =&f- S0.f. SQ
translates to V_ADD_F32.

06-SQ_V_MAC_LEGACY_F32: D.f=S0.F * S1.
+ D.f. SQ translates to V_MAD_LEGACY_F32

07-SQ_V_MUL_LEGACY_F32: D.f=S0.f* S1.f
(DX9 rules, 0.0*x = 0.0)

08-SQ V_MUL F32:D.f=S0.f*S1.f

09-SQ _V_MUL 132 _124: D.i = S0.i[23:0] *
S1.i[23:0]

10-SQ_V_MUL_HI _132_124: D.i = (S0.i[23:0] *
S1.i[23:0])>>32

11-SQ_V_MUL_U32_U24: D.u = S0.u[23:0] *
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S1.u[23:0]

12-SQ_V_MUL_HI_U32_U24: D.i = (S0.u[23:0]
S1.u[23:0])>>32

13-SQ_V_MIN_LEGACY_F32: D.f = min(S0.f,
S1.f) (DX9 rules for NaN)

14-SQ_V_MAX_LEGACY_F32: D.f = max(S0.f,
S1.f) (DX9 rules for NaN)

15- SQ_V_MIN_F32: D.f = min(S0.f, S1.f)

16-SQ_V_MAX_F32: D.f = max(SO0.f, S1.f)

17-SQ_V_MIN_I32: D.i = min(S0.i, S1.i)

18- SQ_V_MAX_I32: D.i = max(S0.i, S1.i)

19- SQ_V_MIN_U32: D.u = min(S0.u, S1.u)

20- SQ_V_MAX_U32: D.u = max(S0.u, S1.u)

21-SQ_V_LSHR_B32: D.u = S0.u >> S1.u[4:0]

22-SQ_V_LSHRREVB32: D.u = S1.u>>
S0.u[4:0]. SQ translates to V_LSHR_B32

23-SQ_V_ASHR_I32: D.i = S0.i >> S1.i[4:0]

24-SQ_V_ASHRREV_I32: D.i = S1.i >> S0.i[4:0
SQ translates to V_ASHR_132

25-SQ_V_LSHL_B32: D.u = S0.u << S1.u[4:0]

26-SQ_V_LSHLREV_B32: D.u=Sl.u<<
S0.u[4:0]. SQ translates to V_LSHL_B32

27-SQ_V_AND_B32: D.u=S0.u & Sl.u

28-SQ_V_OR_B32: D.u=S0.u|Sl.u

29-SQ_V_XOR_B32: D.u=S0.u”Sil.u

30- SQ_V_BFM_B32: D.u = ((1<<S0.u[4:0]) <<
S1.u[4:0]; SO=bitfield_width, S1=bitfield_offset

31-SQ V_MAC F32:D.f=S0.f*S1.f+D.f. SQ
translates to V_MAD_F32

32-SQ_V_MADMK_F32: D.f=S0.f*K + S1.f; K
is a 32bit inline constant. SQ translates to V_MAD_F

33-SQ_V_MADAK _F32:D.f=8S0.f*S1.f+K; K
is a 32bit inline constant. SQ translates to V_MAD_F

34-SQ_V_BCNT_U32 B32: D.u=
CountOneBits(S0.u) + S1.u. Bit count.

35-SQ_V_MBCNT_LO _U32_B32: ThreadMask
(1 << ThreadPositiom1; D.u = CountOneBi($0.u &
ThreadMask[31:0]) + S1.u. Masked bit count,
ThreadPosition is the position of this thread in the
wavefront (in 0..63).

36-SQ_V_MBCNT_HI_U32_B32: ThreadMask 3
(1 << ThreadPositiom) 1; D.u = CountOneBits(S0.u &
ThreadMask([63:32]) + S1.u. &ked bit count,
ThreadPosition is the position of this thread in the
wavefront (in 0..63).

37-SQ_V_ADD_I32: D.u=S0.u + S1l.u. VCC =
(SO.u + S1.u >= 0x800000000ULL ? 1: 0) is an
UNSIGNED overflow or carrout for V_ADDC_U32,
in VOP3 it may be aarbitrary SGPRoair. CAUTION:
The condition code behaviour for this opcode is
inconsistent with S_ADD _132; the cargut behaviour
for this opcode treats the inputs as UNSIGNED valug

which is not normal for *_132 opcodes. See S_ADD |
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to compare how aalition codes are computed in the
SALU.

38-SQ_V_SUB_I32: D.u=S0.uS1.u. VCC =
(S1.u>S0.u?1:0)is an UNSIGNED overflow or
carry-out for V_SUBB_U32, in VOP3 it may be an
arbitrary SGPRpair. CAUTION: The condition code
behaviour for this pcode is inconsistent with
S _SUB_132; the carrput behaviour for this opcode
treats the inputs as UNSIGNED values, which is not
normal for * 132 opcodes. See S_SUB_132 to compg
how condition codes are computed in the SALU.

39-SQ_V_SUBREV_I32: Du = S1.u SO.u. VCC 1
(S0.u>S1.u?1:0)is an UNSIGNED overflow or
carry-out for V_SUBB_U32, in VOP3 it may be an
arbitrary SGPRpair. CAUTION: The condition code fa
this opcode treats the inputs as UNSIGNED values,
which is not normal for *_132 oprles. SQ translates t
to V_SUB_132.

40- SQ_V_ADDC _U32: D.u=S0.u + S1l.u+ VC(
VCC = (SO.u + S1.u + VCC >= 0x800000000ULL ? 1
0) is an UNSIGNED overflow. In VOP3 the VCC
destination may be an arbitrary SGB&ir, and the VC(
source comes froitihhe SGPRpair at S2.u.

41-SQ _V_SUBB_U32: D.u = SOuS1.u- VCC.
VCC = (S1.u+VCC>S0.u?1:0)isan UNSIGNEL
overflow. In VOP3 the VCC destination may be an
arbitrary SGPRpair, and the VCC source comes from
the SGPRpair at S2.u.

42-SQ _V_SUBBREV_U32: D.u = S1450.u-
VCC.VCC=(S1.u+VCC>S0.u?1:0)isan
UNSIGNED overflow. In VOP3 the VCC destination
may be an arbitrary SGPpair, and the VCC source
comes from the SGRPair at S2.u. SQ translates to
V_SUBB_U32.

43-SQ_V_LDEXP_F32: D.d = pow(S0.f, S1.i)

44-SQ _V_CVT_PKACCUM_US8_F32: 32
>u8(s0.f), pack into byte(sl1.u), of dst. SQ translates
V_CVT_PK_U8 F32

45-SQ_V_CVT_PKNORM_I16 F32:D =
{(snorm)S1.f, (snorm)S0.f}

46-SQ_V_CVT_PKNORM_U16 B2:D =
{(unorm)S1.f, (unorm)SO0.f}

47-SQ_V_CVT_PKRTZ_F16_F32:D =
{flt32_to_flt16(S1.),fit32_to_flt16(S0.f)}, with round
towardzero.

48-SQ_V_CVT_PK Ul6 _U32: D ={(u32
>ul6)S1.u, (u32ul6)S0.u}

49-SQ _V_CVT_PK_116_132: D = {(i320i16)S1.i,
(i32->i16)S0.i}

ENCODING

31

none

Encoding.
POSSIBLE VALUES:

00- SQ_ENC_VOP2_FIELD: Must be set to this
value.
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[SQ_UC:SQ_VOP3_0- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

|DESCRIPTION: Vector instruction taking threimputs and producing one outpufirst word, nornVCC case. |

[Field Name |Bits |Default |[Description |
VDST 7:0 none Destination for instruction.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR FBs in
total.

ABS 10:8 none If ABS[N] set, take the floatingpoint absolute value of
the N'th input operand. This is applied before negati

CLAMP 11 none If set, clamp output to [0.0, 1.0]. Applied after output
modifier.

OoP 25:17 none Opcode.

POSSIBE VALUES:

00- SQ_V_OPC_OFFSET: Offset to add to any
VOPC opcodes when they need to use the VOP3
encoding. For example, SQ_V_OP1 OFFSET +
SQ_V_CMP_EQ generates the VOP3 version of
CMP_EQ.

256- SQ_V_OP2_OFFSET: Offset to add to any
VOP2 opcoés when they need to use the VOP3
encoding. For example, SQ_V_OP1 OFFSET +
SQ_V_ADD_F32 generates the VOP3 version of AD

320- SQ_V_MAD_LEGACY_F32: D.f= S0.f* S1
+ S2.f (DX9 rules, 0.0 * x = 0.0).

321-SQ_V_MAD_F32: D.f = SO.f * S1.f 82.f.

322-SQ_V_MAD_132_124: D.i = S0.i[23:0] *
S1.i[23:0] + S2.i.

323-SQ_V_MAD_U32_U24: D.u = S0.u[23:0] *
S1.u[23:0] + S2.u.

324- SQ_V_CUBEID_F32: D.f = cubemap face Il
({0.0, 1.0, ..., 5.0}). XYZ coordinate is given in (SO.f,
S1.f, S2.f).

325- SQ_V_CUBESC_F32: D.f = cubemap S
coordinate. XYZ coordinate is given in (SO0.f, S1.f, S2

326- SQ_V_CUBETC_F32: D.f=cubemap T
coordinate. XYZ coordinate is given in (SO.f, S1.f, S2

327- SQ_V_CUBEMA_F32: D.f 2.0 * cubemap
major axis. XYZ coordinate is given in (SO0.f, S1.f, S2

328-SQ_V_BFE_U32: D.u = (S0.u>>S1.u[4:0]) &
((1<<S2.u[4:0])1); bitfield extract, SO=data,
Si=field_offset, S2=field_width.

329- SQ_V_BFE_132: D.i = (S0.i>>S1.u[40&
((1<<S2.u[4:0]2); bitfield extract, SO=data,
Si=field_offset, S2=field_width.

330- SQ_V_BFI_B32: D.u=(S0.u & S1.u) | (~SO
& S2.u); bitfield insert.

331-SQ_V _FMA F32:D.f=S0.f*S1.f+ S2.f.

332-SQ_V_FMA _ F64: D.d = S@.* S1.d + S2.d.

333-SQ_V_LERP_US8: D.u = ((S0.u[31:24] +
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S1.u[31:24] + S2.u[24]) >> 1) << 24 + ((S0.u[23:16] 1
S1.u[23:16] + S2.u[16]) >> 1) << 16 + ((SO.u[15:8] +
S1.u[15:8] + S2.u[8]) >> 1) << 8 + ((SO.u[7:0] +
S1.u[7:0] + S2.u[0]) >> 1). Unsigu 8bit pixel average
on packed unsigned bytes (linear interpolation). S2 &
as a round mode; if set, 0.5 rounds up, otherwise 0.5
truncates.

334- SQ_V_ALIGNBIT_B32: D.u = ({S0,S1} >>
S2.u[4:0]) & Oxffffffff.

335- SQ_V_ALIGNBYTE_B32: D.u= ({S0,S1} >>
(8*S2.u[4:0])) & OXffffffff.

336- SQ_V_MULLIT_F32: D.f = SO.f * S1.f,
replicate result into 4 components (0.0 * x = 0.0; spe
INF, NaN, overflow rules).

337-SQ_V_MIN3_F32: D.f = min(S0.f, S1.f, S2.f|

338- SQ_V_MIN3_I32: D.i = min(S0.i, S1.i, S2.i).

339-SQ_V_MIN3_U32: D.u = min(S0.u, S1.u,
S2.u).

340- SQ_V_MAX3_F32: D.f = max(S0.f, S1.f,
S2.f).

341- SQ_V_MAX3 132: D.i = max(S0.i, S1.i, S2.i

342- SQ_V_MAX3_U32: D.u = max(S0.u, Si.u
S2.u).

343-SQ_V_MED3_F32: D.f = median(SO0.f, S1.f,
S2.1).

344-SQ_V_MED3_132: D.i = median(S0.i, S1.i,
S2.0).

345-SQ_V_MED3_U32: D.u = median(S0.u, S1,
S2.u).

346- SQ_V_SAD_US8: D.u = abs(S0.i[31:24]
S1.i[31:24]) + ab(S0.i[23:16} S1.i[23:16]) +
abs(S0.i[15:8} S1.i[15:8]) + abs(S0.i[7:0] S1.i[7:0]) +
S2.u; Sum of absolute differences with accumulation
overflow into upper bits is allowed.

347-SQ_V_SAD_HI_U8: D.u = (SAD_US8(S0, S1
0) << 16) + S2.u; Sum a@bsolute differences with
accumulation, overflow is lost.

348- SQ_V_SAD_U16: D.u = abs(S0.i[31:16]
S1.i[31:16]) + abs(S0.i[15:0]S1.i[15:0]) + S2.u; word
SAD with accumulation.

349- SQ_V_SAD_U32: D.u = abs(S0.51.i) +
S2.u; dword SA with accumulation.

350-SQ_V_CVT_PK_U8_F32:D.u=
((flt32_to_uint8(S0.f) & 0xff) << (8 * S1.u[1:0])) | (S2.
& ~(0xff << (8 * S1.u[1:0]))); convert floating point
value SO to &it unsigned integer and pack the result
into byte S1 of dword S2.

351-SQ_V DIV_FIXUP_F32: D.f = Divide fixup
and flags-- sO.f = Quotient, s1.f = Denominator, s2.f 3
Numerator. This opcode generates exceptions result
from the division operation.

352- SQ_V_DIV_FIXUP_F64: D.d = Divide fixup
and flags- s0.d = Quotient, s1.d = Denominator, s2.d
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Numerator. This opcode generates exceptions result
from the division operation.
353-SQ_V_LSHL_B64: D.u64 = S0.u64 <<

S1.u[5:0].

354-SQ_V_LSHR_B64: D.u64 = S0.u64 >>
S1.u[5:0].

355- SQ_V_ASHR_I64: D.u64 = S0.u64 >>
S1.u[5:0].

356- SQ_V_ADD_F64: D.d = S0.d + S1.d.

357-SQ_V_MUL_F64: D.d = S0.d * S1.d.

358- SQ_V_MIN_F64: D.d = min(S0.d, S1.d).

359- SQ_V_MAX_F64: D.d = max(S0.d, S1.d).

360- SQ_V_LDEXP F64: D.d = pow(S0.d,
S1.i[31:0]).

361-SQ_V_MUL_LO_U32: D.u =S0.u * S1.u.

362-SQ_V_MUL_HI_U32: D.u = (S0.u * S1.u) >
32.

363-SQ_V_MUL_LO_132: D.i = S0.i * S1.i.

364- SQ_V_MUL_HI_I32: D.i = (S0.i * S1.i) >> 3!

365- SQ_V_DIV_SCALE_F32: {vcc,D.f} = Divide
preop and flags- sO.f = Quotient, s1.f = Denominator,
s2.f = Numeratof- sO must equal s1 or s2. Given a
numerator and denominator, this opcode will
appropriately scale inputs for division to avoid
subnormal tems during NewtofrRaphson correction
algorithm. This opcode producses a VCC flag for pos
scale of quotient.

366- SQ_V_DIV_SCALE_F64: {vcc,D.d} = Divide
preop and flags- s0.d = Quotient, s1.d = Denominato
s2.d = Numeratot- sO must equal s1 a2. Given a
numerator and denominator, this opcode will
appropriately scale inputs for division to avoid
subnormal terms during Newtd®aphson correction
algorithm. This opcode producses a VCC flag for po
scale of quotient.

367-SQ_V_DIV_FMAS_F2: D.f = Special case
divide FMA with scale and flags(s0O.f = Quotient, s1.f
Denominator, s2.f = Numerator)

368-SQ_V _DIV_FMAS F64: D.d = Special case
divide FMA with scale and flags(s0.d = Quotient, s1.
Denominator, s2.d = Numerator)

369 - SQ_V_MSAD_U8: D.u = Masked Byte SAD
with accum_lo(S0.u, S1.u, S2.u)

370- SQ_V_QSAD_PK_U16_U8: D.u = Qudlte
SAD with 16bit packed accum_lo/hi(S0.u[63:0],
S1.u[31:0], S2.u[63:0])

371-SQ_V_MQSAD _PK_U16_US8: D.u = Maske
QuadByte SAD with 16-bit packed
accum_lo/hi(S0.u[63:0], S1.u[31:0], S2.u[63:0])

372-SQ_V_TRIG_PREOP_F64: D.d = Look Up
2/PI (S0.d) with segment select S1.u[4:0]. This operé
returns an aligned, double precision segment of 2/PI
needed to do range reduction$0.d (doubleorecision
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value). Multiple segments can be specified through
S1.u[4:0]. Rounding is always rowtd-zero. Large
inputs (exp > 1968) are scaled to avoid loss of precis
through denormalization.

373-SQ_V_MQSAD_U32_U8: D.ul128 = Masked
QuadByte SAD with 32bit accum_lo/hi(S0.u[63:0],
S1.u[31:0], S2.u[127:0])

374- SQ_V_MAD_U64_U32: {vcc_out,D.u64} =
S0.u32 * S1.u32 + S2.u64.

375- SQ_V_MAD_164_132: {vcc_out,D.i64} =
S0.i32 * S1.i32 + S2.i64.

384-SQ_V_OP1_OFFSETOffset to add to any
VOP1 opcodes when they need to use the VOP3
encoding. For example, SQ_V_OP1_ OFFSET +
SQ_V_MOV_B32 generates the VOP3 version of M

ENCODING

31:26

none

Encoding.
POSSIBLE VALUES:

52-SQ_ENC_VOP3_FIELD: Must be set to this
value.

|SQ_UC:SQ_VOP3_0_SDST_ENC- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc I

|DESCRIPTION: Vector instruction taking three inputs and producing one outfitgt word, VCC case. |

[Field Name

|Bits

| Default

| Description |

VDST

7:0

none

Destinaton for instruction.
POSSIBLE VALUES:

00- SQ_VGPR: Vector GPR 0. Increment from h
for additional GPRs. There are NUM_VGPR VGPRs
total.

SDST

14:8

none

Destination for compare result.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Incrathéfom here
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13°d0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}

106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vcc[63:32]

108- SQ_TBA_LO: Trap handler base address,
[31:0]

109- SQ_TBA HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory use
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs in total. {TTMP1,TTMPO} =

PC_save{hi,lo}.
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113- SQ_TTMP1: Trap handler temps (privileged
114- SQ_TTMP2: Trap handler temggsrivileged).

115- SQ_TTMP3: Trap handler temps (privileged
116- SQ_TTMP4: Trap handler temps (privileged
117- SQ_TTMPS5: Trap handler temps (privileged
118- SQ_TTMPG6: Trap handler temps (privileged
119- SQ_TTMP7: Trap handler temps (privileged
120- SQ_TTMP8: Trap handler temps (privileged
121- SQ_TTMP9: Trap handler temps (privileged
122- SQ_TTMP10: Trap handler temps (privilege
123- SQ_TTMP11: Trap handler temps (pldged).

OoP

25:17

none

Opcode.
POSSIBLE VALUES:

00- SQ_V_OPC_OFFSET: Offset to add to any
VOPC opcodes when they need to use the VOP3
encoding. For example, SQ_V_OP1 OFFSET +
SQ_V_CMP_EQ generates the VOP3 version of
CMP_EQ.

256- SQ_V_OP2O0FFSET: Offset to add to any
VOP2 opcodes when they need to use the VOP3
encoding. For example, SQ_V_OP1 OFFSET +
SQ_V_ADD_F32 generates the VOP3 version of AD

320- SQ_V_MAD_LEGACY_F32: D.f= S0.f* S1
+ S2.f (DX9 rules, 0.0 * x = 0.0).

321-SQ_V_MAD F32:D.f=S0.f*S1.f+ S2.f.

322- SQ_V_MAD_I32_124: D.i = S0.i[23:0] *
S1.i[23:0] + S2.i.

323- SQ_V_MAD_U32_U24: D.u = S0.u[23:0] *
S1.u[23:0] + S2.u.

324- SQ_V_CUBEID_F32: D.f = cubemap face Il
({0.0, 1.0, ..., 30}). XYZ coordinate is given in (SO.f,
S1.f, S2.9).

325-SQ_V_CUBESC_F32: D.f=cubemap S
coordinate. XYZ coordinate is given in (SO.f, S1.f, S2

326- SQ_V_CUBETC_F32: D.f=cubemap T
coordinate. XYZ coordinate is given in (SO.f, S12,f5

327-SQ_V_CUBEMA_F32: D.f = 2.0 * cubemap
major axis. XYZ coordinate is given in (S0.f, S1.f, S2

328- SQ_V_BFE_U32: D.u = (S0.u>>S1.u[4:0]) &
((1<<S2.u[4:0])1); bitfield extract, SO=data,
Sl=field_offset, S2=field_width.

329-SQ_V_BFE_132: D.i = (S0.i>>S1.u[4:0]) &
((1<<S2.u[4:0]P1); bitfield extract, SO=data,
Sl=field_offset, S2=field_width.

330- SQ_V_BFI_B32: D.u=(S0.u & S1.u) | (~SO
& S2.u); bitfield insert.

331-SQ V _FMA F32:D.f=S0.f*S1.f+ SR

332-SQ_V_FMA _ F64:D.d =S0.d *Sl1.d + S2.d

333-SQ_V_LERP_US8: D.u = ((S0.u[31:24] +
S1.u[31:24] + S2.u[24]) >> 1) << 24 + ((S0.u[23:16] 1
S1.u[23:16] + S2.u[16]) >> 1) << 16 + ((S0.u[15:8] +
S1.u[15:8] + S2.u[8]) >> 1) << 8 + ((SO.uff +
S1.u[7:0] + S2.u[0]) >> 1). Unsignedtit pixel average

© 2012 Advanced Micro Devices, Inc.
Proprietary

137



AMDA1

Revision 1.0 September 19, 201

on packed unsigned bytes (linear interpolation). S2 &
as a round mode; if set, 0.5 rounds up, otherwise 0.5
truncates.

334-SQ_V_ALIGNBIT_B32: D.u = ({S0,S1} >>
S2.u[4:0]) & Oxffffffff.

335-SQ_V_ALIGNBYTE_B32: D.u = ({S0,S1} >3
(8*S2.u[4:0])) & OXffffffff.

336- SQ_V_MULLIT_F32: D.f = SO.f * S1.f,
replicate result into 4 components (0.0 * x = 0.0; spe
INF, NaN, overflow rules).

337- SQ_V_MIN3_F32: D.f = mis0.f, S1.f, S2.f),

338- SQ_V_MIN3_132: D.i = min(S0.i, S1.i, S2.i).

339- SQ_V_MIN3_U32: D.u = min(S0.u, S1.u,
S2.u).

340- SQ_V_MAX3_F32: D.f = max(S0.f, S1.f,
S2.f).

341-SQ_V_MAX3 132: D.i = max(S0.i, S1.i, S2.i

342-SQ_V_MAX3 _U32: D.u = max(S0.u, S1.u,
S2.u).

343- SQ_V_MED3_F32: D.f = median(S0.f, S1.f,
S2.f).

344- SQ_V_MED3_I132: D.i = median(S0.i, S1.i,
S2.i).

345-SQ_V_MED3_U32: D.u = median(S0.u, S1,
S2.u).

346- SQ_V_SAD_US8: Du = abs(S0.i[31:24]
S1.i[31:24]) + abs(S0.i[23:16]S1.i[23:16]) +
abs(S0.i[15:8} S1.i[15:8]) + abs(S0.i[7:0] S1.i[7:0]) +
S2.u; Sum of absolute differences with accumulation
overflow into upper bits is allowed.

347- SQ_V_SAD_HI_U8: D.u fSAD_US8(S0, S1,
0) << 16) + S2.u; Sum of absolute differences with
accumulation, overflow is lost.

348- SQ_V_SAD_U16: D.u = abs(S0.i[31:16]
S1.i[31:16]) + abs(S0.i[15:0]S1.i[15:0]) + S2.u; word
SAD with accumulation.

349-SQ_V_SAD U32D.u = abs(S0.4 S1.i) +
S2.u; dword SAD with accumulation.

350-SQ_V_CVT_PK_U8 F32:D.u=
((flt32_to_uint8(S0.f) & 0xff) << (8 * S1.u[1:0])) | (S2.
& ~(Oxff << (8 * S1.u[1:0]))); convert floating point
value SO to &it unsigned integer and patie result
into byte S1 of dword S2.

351- SQ_V_DIV_FIXUP_F32: D.f = Divide fixup
and flags-- sO.f = Quotient, s1.f = Denominator, s2.f =
Numerator. This opcode generates exceptions result
from the division operation.

352-SQ_V _DIV_FIXUP_F64: D.d = Divide fixup
and flags- s0.d = Quotient, s1.d = Denominator, s2.¢
Numerator. This opcode generates exceptions result
from the division operation.

353-SQ_V_LSHL_B64: D.u64 = S0.u64 <<
S1.u[5:0].
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354-SQ _V_LSHR B64: D.u64 S0.u64 >>
S1.u[5:0].

355-SQ _V_ASHR _164: D.u64 = S0.u64 >>
S1.u[5:0].

356- SQ_V_ADD_F64: D.d = S0.d + S1.d.

357-SQ_V_MUL_F64: D.d = S0.d * S1.d.

358- SQ_V_MIN_F64: D.d = min(S0.d, S1.d).

359- SQ_V_MAX_F64: D.d #max(S0.d, S1.d).

360- SQ_V_LDEXP_F64: D.d = pow(S0.d,
S1.i[31:0]).

361-SQ_V_MUL_LO_U32: D.u=S0.u*S1.u.

362-SQ_V_MUL_HI_U32: D.u = (S0.u * S1.u) >j
32.

363-SQ_V_MUL_LO_I32: D.i = S0.i * S1.i.

364-SQ_V_MUL_HI _132: D.i = (S0.i * S1.i) >> 32

365- SQ_V_DIV_SCALE_F32: {vcc,D.f} = Divide
preop and flags- sO.f = Quotient, s1.f = Denominator,
s2.f = Numeratof- sO must equal s1 or s2. Given a
numerator and denominator, this opcode will
appropriately scalenputs for division to avoid
subnormal terms during Newtd®aphson correction
algorithm. This opcode producses a VCC flag for po
scale of quotient.

366- SQ_V_DIV_SCALE_F64: {vcc,D.d} = Divide
preop and flags- s0.d = Quotient, s1.d = Denominato
s2.d = Numerator- sO must equal sl or s2. Given a
numerator and denominator, this opcode will
appropriately scale inputs for division to avoid
subnormal terms during NewtdRaphson correction
algorithm. This opcode producses a VCC flag for po
scale ofguotient.

367- SQ_V_DIV_FMAS_F32: D.f = Special case
divide FMA with scale and flags(s0.f = Quotient, s1.f
Denominator, s2.f = Numerator)

368-SQ_V _DIV_FMAS F64: D.d = Special case
divide FMA with scale and flags(s0.d = Quotient, s1.
Denominator, s2.d = Numerator)

369- SQ_V_MSAD_U8: D.u = Masked Byte SAD
with accum_lo(S0.u, S1.u, S2.u)

370- SQ_V_QSAD_PK_U16_U8: D.u = Qudlyte
SAD with 16bit packed accum_lo/hi(S0.u[63:0],
S1.u[31:0], S2.u[63:0])

371-SQ_V_MQSAD PK_U16_U8: D.u = Maskeg
QuadByte SAD with 16bit packed
accum_lo/hi(S0.u[63:0], S1.u[31:0], S2.u[63:0])

372-SQ_V_TRIG_PREOP_F64: D.d = Look Up
2/PI (S0.d) with segment select S1.u[4:0]. This operé
returns an aligned, double precision segnoéi2/Pl
needed to do range reduction on S0.d (depbdeision
value). Multiple segments can be specified through
S1.u[4:0]. Rounding is always rowtad-zero. Large
inputs (exp > 1968) are scaled to avoid loss of precig

through denormalization.
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373-SQ_V_MQSAD_U32_U8: D.ul128 = Masked
QuadByte SAD with 32bit accum_lo/hi(S0.u[63:0],
S1.u[31:0], S2.u[127:0])
374-SQ_V_MAD_U64_U32: {vcc_out,D.ub4} =
S0.u32 * S1.u32 + S2.u64.
375-SQ_V_MAD 164 132: {vcc_out,D.i64} =
S0.i32 * S1.i32+ S2.i64.
384-SQ_V_OP1_OFFSET: Offset to add to any
VOP1 opcodes when they need to use the VOP3
encoding. For example, SQ_V_OP1 OFFSET +
SQ_V_MOV_B32 generates the VOP3 version of M

ENCODING

31:26

none

Encoding.
POSSIBLE VALUES:

52-SQ_ENC_VOP3_FIELD: Must be set to this
value.

[SQ_UC:SQ_VOP3_1- [R/W] - 32 bits - Access: 32- GpuFOMMReg:0x8dfc |

|DESCRIPTION: Vector instruction taking three inputs and producing one outgatond word. |

[Field Name

|Bits

| Default

||Description |

SRCO

8:0

none

First operand for instruction.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13'd0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI{8°d0,
offset[31:8]}

106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vcce[63:32]

108- SQ_TBA_LO: Trap handler base address,
[31:0]

109- SQ_TBA HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Pointer to data in mempoused
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory use
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There arg¢
NUM_TTMP TTMPs in total. {TTMP1,TTMPO} =
PC_save{hio}.

113- SQ_TTMP1: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (privileged

117- SQ_TTMPS5: Tra handler temps (privileged)

118- SQ_TTMP6: Trap handler temps (privileged

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMP8: Trap handler temps (privileged

121- SQ_TTMP9: Trap handler temps (privileged
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122- SQ_TTMP10: Trap handler temps (privilege

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[B.0]
127- SQ_EXEC_HI: exec[63:32]

128-SQ_SRC_0:0
129-SQ_SRC_1_INT
130- SQ_SRC_2_INT
131- SQ_SRC_3_INT
132-SQ_SRC_4_INT
133-SQ_SRC 5 _INT
134- SQ_SRC_6_INT
135-SQ_SRC_7_INT
136- SQ_SRC_8_INT
137-SQ_SRC_9_INT

138- SQ_SRC_10_INT:
139- SQ_SRC_11_INT:
140- SQ_SRC_12_INT:
141- SQ_SRC_13_INT:
142-SQ_SRC_14_INT:
143- SQ_SRC_15_INT:
144- SQ_SRC_16_INT:
145-SQ_SRC_17_INT:

: 1 (integer)
: 2 (integer)
: 3 (integer)
. 4 (integer)
. 5 (imtger)

: 6 (integer)
: 7 (integer)
: 8 (integer)
: 9 (integer)

10 (integer)
11 (integer)
12 (integer)
13 (integer)
14 (integer)
15 (integer)
16 (integer)
17 (integer)

146- SQ_SRC_18INT: 18 (integer)

147-SQ_SRC_19_INT:
148- SQ_SRC_20_INT:
149- SQ_SRC_21_INT:
150- SQ_SRC_22_INT:
151- SQ_SRC_23_INT:
152- SQ_SRC_24_INT:
153- SQ_SRC_25_INT:
154- SQ_SRC_26_INT:
155- SQ_SRC_27_INT:
156- SQ_SRC_28_INT:
157-SQ_SRC_29_INT:
158- SQ_SRC_30_INT:
159- SQ_SRC_31_INT:
160- SQ_SRC_32_INT:
161- SQ_SRC_33_INT:
162- SQ_SRC_34_INT:
163- SQ_SRC_35_INT:
164- SQ_SRC_36_INT:
165- SQ_SRC_37_INT:
166- SQ_SRC_38_INT:
167- SQ_SRC_39_INT:
168- SQ_SRC_40_INT:
169- SQ_SRC_41_INT:
170- SQ_SRC_42_INT:

19 (integer)
20 (integer)
21 (integer)
22 (integer)
23 (integer)
24irfteger)

25 (integer)
26 (integer)
27 (integer)
28 (integer)
29 (integer)
30 (integer)
31 (integer)
32 (integer)
33 (integer)
34 (integer)
35 (integer)
36 (integer)
37 (integer)
38 (integer)
39 (integer)
40 (integer)
41 (integer)
42 (integer)

171- SQ_SRC 3 INT: 43 (integer)

172- SQ_SRC_44_INT:
173- SQ_SRC_45_INT:

44 (integer)
45 (integer)
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174- SQ_SRC_46_INT:
175- SQ_SRC_47_INT:
176- SQ_SRC_48_INT:
177-SQ_SRC_49_INT:
178- SQ_SRC_50_INT:
179- SQ_SRC_51_INT:
180- SQ_SRC_52_INT:
181- SQ_SRC_53_INT:
182- SQ_SRC_54_INT:
183- SQ_SRC_55_INT:
184- SQ_SRC_56_INT:
185- SQ_SRC_57_INT:
186- SQ_SRC_58_INT:
187-SQ_SRC_59_INT:
188- SQ_SRC_60_INT:
189- SQ_SRC_61_INT:
190- SQ_SRC_62_INT:
191- SQ_SRC_63_INT:
192- SQ_SRC_64_INT:

46 (integer)
47 (integer)
48 (integer)
49integer)

50 (integer)
51 (integer)
52 (integer)
53 (integer)
54 (integer)
55 (integer)
56 (integer)
57 (integer)
58 (integer)
59 (integer)
60 (integer)
61 (integer)
62 (integer)
63 (integer)
64 (integer)

193- SQ_SRC_M_1_INT:1 (integer)
194- SQ_SRC_M_2_INT:2 (integer)
195- SQ_SRC_M_3_INT:3 (integer)

196- SQ_RC_M_
197-SQ_SRC_M

_INT:-4 (integer)
5_INT:5 (integer)

198- SQ_SRC_M_6_INT:6 (integer)
199- SQ_SRC_M_7_INT:7 (integer)
200- SQ_SRC_M_8 INT:8 (integer)
201- SQ_SRC_M_9 _INT:9 (integer)

202- SQ_SRC_M10_INT:-10 (integer)

203- SQ_SRC_M_11_INT:11 (integer)

204- SQ_SRC_M_12_INT:12 (integer)

205- SQ_SRC_M_13_INT:13 (integer)

206- SQ_SRC_M_14_INT:14 (integer)

207- SQ_SRC_M_15_INT:15 (integer)

208- SQ_SRC_M_16_INT:16 (integer)

240- SQ_SRC_0_5:0.5

241-SQ_SRC_M_0_50.5

242-SQ_SRC_1:1.0

243-SQ_SRC_M_1:1.0

244-SQ_SRC _2:2.0

245- SQ_SRC_M_2:2.0

246- SQ_SRC_4:4.0

247-SQ_SRC_M_4-4.0

251- SQ_SRC_VCCZ: vecteconditioncodeis-
zero

252- SQ_SRC_EXECZ: executmaskis-zero

253- SQ_SRC_SCC: scalar condition code

254- SQ_SRC_LDS_DIRECT: use LDS direct to
supply 32bit value (address from MO register).

256- SQ_SRC_VGPR: Vector GPR 0. Increment
from here for additional GPRs. There are NUM_VGH
VGPRs in total. You may use the constant
SQ_SRC_VGPR_BIT to set or clear the high order b
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[

[

||f0r vector GPRs in this operand. |

SRC1

17:9

none

Second operanfbr instruction.
POSSIBLE VALUES:

00- SQ_SGPR: Scalar GPR 0. Increment from hg
for additional GPRs. There are NUM_SGPR SGPRs
total.

104- SQ_FLAT_SCRATCH_LO: {13°d0,
size[18:0]}

105- SQ_FLAT_SCRATCH_HI: {8°d0,
offset[31:8]}

106- SQ_VCC_LO: vee[31:0]

107- SQ_VCC_HI: vec[63:32]

108- SQ_TBA LO: Trap handler base address,
[31:0]

109- SQ_TBA_HI: Trap handler base address,
[63:32]

110- SQ_TMA_LO: Pointer to data in memory us
by trap handler.

111- SQ_TMA_HI: Pointer to data in memory usg
by trap handler.

112- SQ_TTMPO: Trap handler temps (privileged
Increment from here for additional TTMPs. There ar¢
NUM_TTMP TTMPs in total. {TTMP1,TTMPO} =
PC_savefhi,lo}.

113- SQ_TTMPL: Trap handler temps (privileged

114- SQ_TTMP2: Trap handler temps (privileged

115- SQ_TTMP3: Trap handler temps (privileged

116- SQ_TTMP4: Trap handler temps (privileged

117- SQ_TTMP5: Trap handler temps (privilebe

118- SQ_TTMPG6: Trap handler temps (privileged

119- SQ_TTMP7: Trap handler temps (privileged

120- SQ_TTMPS8: Trap handler temps (privileged

121- SQ_TTMP9: Trap handler temps (privileged

122- SQ_TTMP10: Trafpandler temps (privileged

123- SQ_TTMP11: Trap handler temps (privilege

124- SQ_MO: Special register used to hold
LDS/GDS addresses, relative indices, and serdssag
values.

126- SQ_EXEC_LO: exec[31:0]

127- SQ_EXECHI: exec[63:32]

128-SQ_SRC_0: 0

129- SQ_SRC_1_INT: 1 (integer)

130- SQ_SRC_2_INT: 2 (integer)

131- SQ_SRC_3_INT: 3 (integer)

132- SQ_SRC_4_INT: 4 (integer)

133- SQ_SRC 5 INT: 5 (integer)

134- SQ_SRC6_INT: 6 (integer)

135- SQ_SRC_7_INT: 7 (integer)

136- SQ_SRC_8_INT: 8 (integer)

137-SQ_SRC_9 INT: 9 (integer)

138- SQ_SRC_10_INT: 10 (integer)

139- SQ_SRC_11 _INT: 11 (integer)

140- SQ_SRC_12 INT: 12 (intege
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