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1. Render Engine Command Streamer

1.1 Registers in Render Engine

1.1.1 Introduction

This chapter describes the memory-mapped registers associated with the Memory Interface, including
brief descriptions of their use. The functions performed by some of these registers are discussed in more
detail in the Memory Interface Functions, Memory Interface Instructions, and Programming Environment
chapters.

The registers detailed in this chapter are used across the family of products and are extentions to
previous projects. However, slight changes may be present in some registers (i.e., for features added or
removed), or some registers may be removed entirely. These changes are clearly marked within this
chapter.

1.1.1.1 ARB_MODE T Arbiter Mode Control register

ARB_MODE - Arbiter Mode Control register

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Size (in bits): 32
Trusted Type: 1
Address: 04030h
DWord| Bit Description
0 31:16/Mask Bits
Default Value: (00000000000000000b
JAccess: RO
Format: U16

Mask bits act as write enables for the bits in the lower bits of this register

14 |GAM to Bypass GTT Translation (GAM2BGTTT)

Default Value: 0b
IACCesS: R/W
Format: MBZ

GAM to bypass GTT transl ation and pass | ogical
form the physical address.

13 |DC GDR (DC_GDR)

Default Value: Ob
IAccess: R/W
DC GDR
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ARB_MODE - Arbiter Mode Control register

12 |HIZ GDR (HIZ_GDR)
Default Value: Ob
JAccess: R/W
HIZ GDR
11 |STC GDR (STC_GDR)
Default Value: Ob
IAccess: R/W
Format: Ul
STC GDR
10 [BLB GDR (STC_GDR)
Default Value: Ob
JAccess: R/W
BLB GDR
9 GAM PD GDR (GAMPD_GDR)
Default Value: 0b
Access: R/W
GAM PD GDR
fe Color/Depth Port Share Bit (CDPS)
Default Value: 00b
IAccess: R/W
Format: Ul
Color/Depth port share bit
This bit is used to force Color and Depth Caches to share an arbiter read request port. By default (Bit =
0) the Color Cache will NOT share the read request port with the Depth Cache.
5 IAddress Swizzling for Tiled Surfaces (AS4TS)
IAccess: R/W
Format: Ul
IAddress Swizzling for Tiled-Surfaces. This register location is updated via GFX Driver prior to enabling
DRAM accesses. Driver needs to obtain the need for memory address swizzling via DRAM
configuration registers and set the following bits (in Display Engine and Render/Media access
streams).
Value Name
Ob No address Swizzling
1b IAddress hit[6] needs to be swizzled for tiled surfaces
4 \VMC GDR Enable (VMC_GDR_EN)
cCcess: |R/\N
\When this bit is set, Data requested from the VMC client will be generated by the GDR algorithm
3 Texture Cache GDR Enable bit (TCGDREN)
IAccess: R/W
Format: Ul
Texture Cache GDR enable bit When this bit is set, Data requested from the Texture Cache client will
be generated by the GDR algorithm (See GDR algorithm in xxx section)
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ARB_MODE - Arbiter Mode Control register

2 Depth Cache GDR enable bit (DCGDREN)

IACCEeSS: R/W

Format: Ul

algorithm (See GDR algorithm in xxx section)

\When this bit is set, Data requested from the Depth Cache client will be generated by the GDR

1 Color Cache GDR enable bit(CCGDREN)

IACCeSS: R/W

Format: Ul

algorithm (See GDR algorithm in xxx section)

\When this bit is set, Data requested from the Color Cache client will be generated by the GDR

0 GTT Accesses GDR (GTTAGDR)

access will also be tagged as GDR to SQ.

Default Value: Ob
IAccess: R/W
Format: Ul
When this bit is enabled along with the Client

1.1.2 Outstanding Memory Requests Modulation Counters

1.1.2.1 GFX_PEND_TLB_07i Max Outstanding Pending TLB Requests O

GFX_PEND_TLB_0 - Max Outstanding Pending TLB Requests 0
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 04034h-04037h
DWord| Bit Description
0 31 [TEX Limit Enable bit
Format: |U1
This bit is used to enable the pending TLB requests limitation function for the Texture Cache. When
set, the number of internal pending read requests which require a TLB read will not exceed the
programmed counter value.
30 |Reserved
Format: MBZ
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GFX_PEND_TLB_0 - Max Outstanding Pending TLB Requests O

29:24[TEX TLB Limit Count
Format: |U6 |
This is the MAX number of Allowed internal pending read requests which require a TLB read.

23 [ISC Limit Enable bit
Format: lu1 |
This bit is used to enable the pending TLB requests limitation function for the Instruction Cache. When
set, the number of internal pending read requests which require a TLB read will not exceed the
programmed counter value.

22 [Reserved
Format: |MBZ |

21:16)SC TLB Limit Count '
Format: |U6 |
This is the MAX number of Allowed internal pending read requests which require a TLB read.

15 |VF Limit Enable bit
Format: lu1
This bit is used to enable the pending TLB requests limitation function for the Vertex Fetch. When set,
the number of internal pending read requests which require a TLB read will not exceed the
programmed counter value.

14 |Reserved
Format: |MBZ |

13:8 |VF TLB Limit Count '
Format: |U6 |
This is the MAX number of Allowed internal pending read requests which require a TLB read.

7 CS Limit Enable bit
Format: |U1 |
This bit is used to enable the pending TLB requests limitation function for the Command Streamer.
\When set, the number of internal pending read requests which require a TLB read will not exceed the
programmed counter value.

6 Reserved
Format: |MBZ |

5:0 |CSTLB Limit Count
Format: |U6 |
This is the MAX number of Allowed internal pending read requests which require a TLB read.
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1.1.2.2 GFX_PEND_TLB_ 171 Max Outstanding Pending TLB Requests 1
[
GFX_PEND_TLB_1 - Max Outstanding Pending TLB Requests 1
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 04038h-0403Bh
DWord| Bit Description
0 31:16|Reserved
Format: [MBZ
15 [RCZ Limit Enable bit
Format: |Ul
This bit is used to enable the pending TLB requests limitation function for the Render Depth Cache.
\When set, the number of internal pending read requests which require a TLB read will not exceed the
programmed counter value.
14 |Reserved
Format: [MBZ
' 13:8 |RCZ TLB Limit Count
Format: |U6
This bit is used to enable the pending TLB requests limitation function for the Render Color Cache.
\When set, the number of internal pending read requests which require a TLB read will not exceed the
programmed counter value.
7 RCC Limit Enable bit
Format: |U1
This bit is used to enable the pending TLB requests limitation function for the Render Color Cache.
\When set, the number of internal pending read requests which require a TLB read will not exceed the
programmed counter value.
' 6 Reserved
Format: |MBZ
' 5.0 |RCC TLB Limit Count
Format: |U6
This is the MAX number of Allowed internal pending read requests which require a TLB read.
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1.1.3 Registers Used for Priority Field in Programmable Arbitration

1.1.31 MIDARB_PRIO_HIT _REGISTER T Priority Field in Programmable
Arbitration for Hit

MIDARB_PRIO_HIT_REGISTER - Priority Field in Programmable
Arbitration for Hit

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 16
Trusted Type: 1
Address: 043A0h
DWord Bit Description
0 31:12 |Reserved
11:9 [Encoded Programmable Priority for MIDARB_GOTOFIELD_HIT3 Register

EncodinglPriority 1 [Priority 2 [Priority 3

000 CS/VF/ISCIMT/CTC |RCC

001 CS/VF/ISCIRCC MT/CTC

010 RCC CS/VF/ISCIMT/CTC

011 RCC MT/CTC |CS/VF/ISC|

100 MT/CTC |CS/VF/ISCRCC

101 MT/CTC |RCC CS/VF/ISC

110 Reserved |Reserved |Reserved

111 Reserved |Reserved |Reserved

| 3:6 Encoded Programmable Priority for MIDARB_GOTOFIELD_HIT2 Register

| 5:3 Encoded Programmable Priority for MIDARB_GOTOFIELD_HIT1 Register

' 2:0 Fncoded Programmable Priority for MIDARB_GOTOFIELD_HITO Register
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MIDARB_PRIO_MISS REGISTER 1 Priority Field in Programmable
Arbitration for Miss

MIDARB_PRIO_MISS_REGISTER - Priority Field in Programmable

Arbitration for Miss

1.1.3.3

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in hits): 32
Trusted Type: 1
Address: 04204h
DWord Bit Description
jY 31:20 [Reserved |
| 19:15 [Encoded Programmable Priority for MIDARB_GOTOFIELD_MISS3 Register |
| 14:10 [Encoded Programmable Priority for MIDARB_GOTOFIELD_MISS2 Register |
| 0:5 Encoded Programmable Priority for MIDARB_GOTOFIELD_MISS1 Register |
14:0 Encoded Programmable Priority for MIDARB_GOTOFIELD_MISSO Register |

MIDARB_PRIO_NP_REGISTER i Priority Field in Programmable
Arbitration for Hit-NP

MIDARB_PRIO_NP_REGISTER - Priority Field in Programmable

Arbitration for Hit-NP

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 043A4h
Address: 04208h
DWord | Bit Description
0 31:20 [Reserved
19:15 [Encoded Programmable Priority for MIDARB_GOTOFIELD MISS3 Register
Encoding [Priority 1 Priority 2 Priority 3 Priority 4
00000 CS/VF/ISC MT_CTC RCC RCZ_HiZ_Stnc
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Arbitration for Hit-NP

MIDARB_PRIO_NP_REGISTER - Priority Field in Programmable

o001 csIVFIIsC  |rcc MT CTC RCZ HiZ_Stnd
00010 RCC CSIVFIISC  |MT CTC RCZ HiZ_Stng
00011 RCC MT CTC CsSIVFIISC  |RCZ Hiz Stnd
00100 MT CTC CSIVFIISC  |RCC RCZ HiZ_Stng
00101 MT CTC RCC CSIVFIISC  |RCZ Hiz Stnd
01000 CSIVFIISC  [MT cTC RCZ HiZ_StndRCC

01001 CSIVFIISC  |rccC RCZ HiZ_StncMT CTC
01010 RCC CSIVFIISC  |RCZ HiZ_StndMT CTC
01011 RCC MT CTC RCZ HiZ_Stnc/CS/VF/ISC
01100 MT CTC CSIVFIISC  |RCZ Hiz_StncdRcCC

01101 MT CTC RCC RCZ HiZ_Stnc/CS/VF/ISC
10000 CSIVFIISC  |RCZ HiZ_StndMT CTC RCC

10001 CSIVFIISC  |RCZ Hiz_StndRCC MT CTC
10010 RCC RCZ HizZ StndCSIVF/ISC  [MT CTC
10011 RCC RCZ HiZ_StncMT CTC CSIVF/ISC
10100 MT CTC RCZ HiZ_Stnd|CSIVF/ISC  |RCC

10101 MT CTC RCZ HiZ_StncRCC CSIVF/ISC
11000 RCZ HiZ Stnc|CSIVF/ISC  [MT CTC RCC

11001 RCZ Hiz Stnc|CSIVF/ISC  |RcC MT CTC
11010 RCZ HiZ_StndRCC CsIVFIIsC  [MT cTC
11011 RCZ HiZ_StndRCC MT CTC CSIVF/ISC
11100 RCZ HiZ_StncMT CTC CsIVFIISC  |rcc

11101 RCZ HiZ_StncMT CTC RCC CSIVF/ISC

Other values|

Reserved

| 14:10 [Encoded Programmable Priority for MIDARB_GOTOFIELD_NP2 Register |
| 9:5 Encoded Programmable Priority for MIDARB_GOTOFIELD_NP1 Register |
' @;o [Encoded Programmable Priority for MIDARB_GOTOFIELD_NPO Register |

Doc Ref#:IHD -OS-V1Pt3 7 0512 5/31/2012 11



Q"_til

1.1.4 Registers Used in Programmable Arbitration

1.14.1 MIDARB_GOTOFIELD HITO REGISTER T Goto Field in Programmable

Arbitration for HitO

MIDARB_GOTOFIELD_HITO - Goto Field in Programmable Arbitration
for Hit0
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in hits): 16
Trusted Type: 1
Address: 043B0h
DWord | Bit Description
0 31:16 |Reserved
Format: IMBZ
15:14 |Goto field when request vector is 111
Determines the GOTO and priority register to be used next:
Value|Name Description
00b Use MIDARB_GOTOFIELD HITO and MIDARB_PRIO HIT REGISTER[2:0]
01b Use MIDARB_GOTOFIELD HIT1 and MIDARB_PRIO HIT REGISTERI[5:3]
10b Use MIDARB_ GOTOFIELD HIT2 and MIDARB _PRIO HIT REGISTERI[8:6]
11b Use MIDARB__GOTOFIELD HIT3 and MIDARB PRIO HIT REGISTER[11:9]
| 13:12 |Goto field when request vector is 110b. |
| 11:10 [Goto field when request vector is 101b. |
| 9:8  [Goto field when request vector is 100b. |
| 7:6 |Goto field when request vector is 011b. |
| 5:4 |Goto field when request vector is 010b. |
| 3:2 |Goto field when request vector is 001b. |
' 1:0 |Goto field when request vector is 000b. |
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1.14.2 MIDARB_GOTOFIELD HIT1 REGISTER T Goto Field in Programmable
Arbitration for Hitl

1

MIDARB_GOTOFIELD_HIT1 - Goto Field in Programmable Arbitration
for Hitl
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in hits): 16
Trusted Type: 1
Address: 043B4h
DWord | Bit Description
0 31:16 |Reserved
Format: IMBZ
15:14 [Goto field when request vector is 111
Determines the GOTO and priority register to be used next
Value|Name Description
00b Use MIDARB_GOTOFIELD HITO and MIDARB_PRIO HIT REGISTER[2:0]
01b Use MIDARB_GOTOFIELD HIT1 and MIDARB_PRIO HIT REGISTERI[5:3]
10b Use MIDARB_GOTOFIELD HIT2 and MIDARB_PRIO HIT REGISTERI[8:6]
11b Use MIDARB_GOTOFIELD_HIT3 and MIDARB_PRIO_HIT _REGISTER[11:9]

13:12 |Goto field when request vector is 110b.

11:10 [Goto field when request vector is 101b.

0:8 Goto field when request vector is 100b.

7:6 |Goto field when request vector is 011b.

5:4 |Goto field when request vector is 010b.

3:2 |Goto field when request vector is 001b.

r

1:0 LGoto field when request vector is 000b.
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1.1.4.3 MIDARB_GOTOFIELD HIT2 REGISTER T Goto Field in Programmable
Arbitration for Hit2

1

MIDARB_GOTOFIELD_HIT2 - Goto Field in Programmable Arbitration
for Hit2
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in hits): 16
Trusted Type: 1
Address: 043B8h
DWord | Bit Description
0 31:16 |Reserved
Format: IMBZ
15:14 |[Goto field when request vector is 111.
Determines the GOTO and priority register to be used next
Value|Name Description
00b Use MIDARB_GOTOFIELD HITO and MIDARB_PRIO HIT REGISTER[2:0]
01b Use MIDARB_GOTOFIELD HIT1 and MIDARB_PRIO HIT REGISTER[5:3]
10b Use MIDARB_GOTOFIELD HIT2 and MIDARB_PRIO HIT REGISTERI[8:6]
11b Use MIDARB_GOTOFIELD_HIT3 and MIDARB_PRIO_HIT _REGISTER[11:9]

13:12 |Goto field when request vector is 110b.

11:10 [Goto field when request vector is 101b.

0:8 Goto field when request vector is 100b.

7:6 |Goto field when request vector is 011b.

5:4 |Goto field when request vector is 010b.

3:2 |Goto field when request vector is 001b.

r

1:0 LGoto field when request vector is 000b.
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1.1.4.4 MIDARB_GOTOFIELD HIT3 REGISTER T Goto Field in Programmable
Arbitration for Hit3

MIDARB_GOTOFIELD_HIT3 - Goto Field in Programmable Arbitration

1

for Hit3

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in hits): 16
Trusted Type: 1
Address: 043BCh
DWord | Bit Description
0 31:16 [Reserved

Format: IMBZ

15:14 |Goto field when request vector is 111.

Determines the GOTO and priority register to be used next.

Field for arbitration on next clock cycle for request entries of 111 corresponding to arbitration
action field entry of MIDARB_PRIO_HIT REGISTER[11:9]

Value|[Name Description

00b Use MIDARB_GOTOFIELD HITO and MIDARB _PRIO HIT REGISTER[2:0]
01b Use MIDARB_GOTOFIELD HIT1 and MIDARB PRIO HIT REGISTERJ[5:3]
10b Use MIDARB_GOTOFIELD HIT2 and MIDARB _PRIO HIT REGISTERI[8:6]
11b Use MIDARB_GOTOFIELD_HIT3 and MIDARB_PRIO_HIT _REGISTER[11:9]

13:12 |Goto field when request vector is 110.
Field for arbitration on next clock cycle for request entries of 110 corresponding to arbitration
action field entry of MIDARB_PRIO_HIT_REGISTER[11:9]

11:10 |Goto field when request vector is 101.
Field for arbitration on next clock cycle for request entries of 101 corresponding to arbitration
action field entry of MIDARB_PRIO_HIT_REGISTER[11:9]

9:8 |Goto field when request vector is 100.
Field for arbitration on next clock cycle for request entries of 100 corresponding to arbitration
action field entry of MIDARB_PRIO_HIT_REGISTER[11:9]

7:6 Goto field when request vector is 011.
Field for arbitration on next clock cycle for request entries of 011 corresponding to arbitration
action field entry of MIDARB_PRIO_HIT_REGISTER[11:9]

5:4 |Goto field when request vector is 010.
Field for arbitration on next clock cycle for request entries of 010 corresponding to arbitration
action field entry of MIDARB_PRIO_HIT_REGISTER[11:9]

3.2 Goto field when request vector is 001.
Field for arbitration on next clock cycle for request entries of 001 corresponding to arbitration
action field entry of MIDARB_PRIO_HIT_REGISTER[11:9]

1:0 |Goto field when request vector is 000.
Field for arbitration on next clock cycle for request entries of 000 corresponding to arbitration
| action field entry of MIDARB_PRIO_HIT_REGISTER[11:9]
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1.1.45 MIDARB_GOTOFIELD NPO_ REGISTER i Goto Field in Programmable
Arbitration for Hit-NPO

MIDARB_GOTOFIELD_NPO - Goto Field in Programmable Arbitration

1

for Hit-NPO
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 043CO0h
DWord | Bit Description
0 31:30 (Goto field when request vector is 1111.
Determines the GOTO and priority register to be used next.
Value|Name Description
00b Use MIDARB_GOTOFIELD_NPO and MIDARB_PRIO_NP_REGISTER[4:0]
01b Use MIDARB_GOTOFIELD_NP1 and MIDARB_PRIO_NP_REGISTER][9:5]
10b Use MIDARB_GOTOFIELD_NP2 and MIDARB_PRIO_NP_REGISTER[14:10]
. 11b Use MIDARB_GOTOFIELD NP3 and MIDARB_PRIO NP _REGISTER[19:15]
| 29:28 (Goto field when request vector is 1110b. |
| 27:26 |Goto field when request vector is 1101b. |
| 25:24 (Goto field when request vector is 1100b. |
| 23:22 |Goto field when request vector is 1011b. |
| 21:20 |Goto field when request vector is 1010b. |
| 19:18 |Goto field when request vector is 1001b. |
| 17:16 |Goto field when request vector is 1000b. |
| 15:14 |Goto field when request vector is 0111b. |
| 13:12 |Goto field when request vector is 0110b. |
| 11:10 |Goto field when request vector is 0101b. |
| 9:8 |Goto field when request vector is 0100b. |
| 7:6 |Goto field when request vector is 0011b. |
| 5:4 |Goto field when request vector is 0010b. |
| 3:2 |(Goto field when request vector is 0001b. |
1:0 LGoto field when request vector is 0000b. |
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1.1.4.6 MIDARB_GOTOFIELD NP1 REGISTER i Goto Field in Programmable
Arbitration for Hit-NP1

MIDARB_GOTOFIELD_NP1 - Goto Field in Programmable Arbitration

1

for Hit-NP1
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 043C4h
DWord | Bit Description
0 31:30 (Goto field when request vector is 1111.
Determines the GOTO and priority register to be used next.
Value|Name Description
00b Use MIDARB_GOTOFIELD_NPO and MIDARB_PRIO_NP_REGISTER[4:0]
01b Use MIDARB_GOTOFIELD NP1 and MIDARB_PRIO_NP_REGISTER[9:5]
10b Use MIDARB_GOTOFIELD_NP2 and MIDARB_PRIO_NP_REGISTER[14:10]
. 11b Use MIDARB_GOTOFIELD NP3 and MIDARB_PRIO NP _REGISTER[19:15]
| 29:28 (Goto field when request vector is 1110b. |
| 27:26 |Goto field when request vector is 1101b. |
| 25:24 (Goto field when request vector is 1100b. |
| 23:22 |Goto field when request vector is 1011b. |
| 21:20 |Goto field when request vector is 1010b. |
| 19:18 |Goto field when request vector is 1001b. |
| 17:16 |Goto field when request vector is 1000b. |
| 15:14 |Goto field when request vector is 0111b. |
| 13:12 |Goto field when request vector is 0110b. |
| 11:10 |Goto field when request vector is 0101b. |
| 9:8 |Goto field when request vector is 0100b. |
| 7:6 |Goto field when request vector is 0011b. |
| 5:4 |Goto field when request vector is 0010b. |
| 3:2 |(Goto field when request vector is 0001b. |
1:0 LGoto field when request vector is 0000b. |
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1.1.4.7 MIDARB_GOTOFIELD NP2 REGISTER i Goto Field in Programmable
Arbitration for Hit-NP2

MIDARB_GOTOFIELD_NP2 - Goto Field in Programmable Arbitration

1

for Hit-NP2
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 043C8h
DWord | Bit Description
0 31:30 (Goto field when request vector is 1111.
Determines the GOTO and priority register to be used next.
Value|Name Description
00b Use MIDARB_GOTOFIELD_NPO and MIDARB_PRIO_NP_REGISTER[4:0]
01b Use MIDARB_GOTOFIELD_NP1 and MIDARB_PRIO_NP_REGISTER][9:5]
10b Use MIDARB_GOTOFIELD_NP2 and MIDARB_PRIO_NP_REGISTER[14:10]
. 11b Use MIDARB_GOTOFIELD NP3 and MIDARB_PRIO NP _REGISTER[19:15]
| 29:28 (Goto field when request vector is 1110b. |
| 27:26 |Goto field when request vector is 1101b. |
| 25:24 (Goto field when request vector is 1100b. |
| 23:22 |Goto field when request vector is 1011b. |
| 21:20 |Goto field when request vector is 1010b. |
| 19:18 |Goto field when request vector is 1001b. |
| 17:16 |Goto field when request vector is 1000b. |
| 15:14 |Goto field when request vector is 0111b. |
| 13:12 |Goto field when request vector is 0110b. |
| 11:10 |Goto field when request vector is 0101b. |
| 9:8 |Goto field when request vector is 0100b. |
| 7:6 |Goto field when request vector is 0011b. |
| 5:4 |Goto field when request vector is 0010b. |
| 3:2 |(Goto field when request vector is 0001b. |
1:0 LGoto field when request vector is 0000b. |
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1.1.4.8 MIDARB_GOTOFIELD NP3 REGISTER i Goto Field in Programmable
Arbitration for Hit-NP3

MIDARB_GOTOFIELD_NP3 - Goto Field in Programmable Arbitration

1

for Hit-NP3
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 043CCh
DWord | Bit Description
0 31:30 (Goto field when request vector is 1111.
Determines the GOTO and priority register to be used next.
Value|Name Description
00b Use MIDARB_GOTOFIELD_NPO and MIDARB_PRIO_NP_REGISTER[4:0]
01b Use MIDARB_GOTOFIELD_NP1 and MIDARB_PRIO_NP_REGISTER][9:5]
10b Use MIDARB_GOTOFIELD_NP2 and MIDARB_PRIO_NP_REGISTER[14:10]
. 11b Use MIDARB_GOTOFIELD NP3 and MIDARB_PRIO NP _REGISTER[19:15]
| 29:28 (Goto field when request vector is 1110b. |
| 27:26 |Goto field when request vector is 1101b. |
| 25:24 (Goto field when request vector is 1100b. |
| 23:22 |Goto field when request vector is 1011b. |
| 21:20 |Goto field when request vector is 1010b. |
| 19:18 |Goto field when request vector is 1001b. |
| 17:16 |Goto field when request vector is 1000b. |
| 15:14 |Goto field when request vector is 0111b. |
| 13:12 |Goto field when request vector is 0110b. |
| 11:10 |Goto field when request vector is 0101b. |
| 9:8 |Goto field when request vector is 0100b. |
| 7:6 |Goto field when request vector is 0011b. |
| 5:4 |Goto field when request vector is 0010b. |
| 3:2 |(Goto field when request vector is 0001b. |
1:0 LGoto field when request vector is 0000b. |
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1.1.49 ARB_GAC_GAM _REQCNTSO1 GAC_GAM Arbitration Counters
Register 0
1
ARB_GAC_GAM_REQCNTSO - GAC_GAM Arbitration Counters
Register O
Register Space: MMIO: 0/2/0
Project: All
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in hits): 32
Trusted Type: 1
Address: 043A8h
DWord Bit Description
0 31:22 |Reserved |
| 21:16 [Number of GAC WR requests to be accumulated before applying the arbitration |
| 15:14 [Reserved |
| 13:8 Number of GAC R requests to be accumulated before applying the arbitration |
| 7:6 Reserved |
5:0 LNumber of GAC RO requests to be accumulated before applying the arbitration |
1.1.4.10 ARB_GAC_GAM _REQCNTS1 1 GAC_GAM Arbitration Counters
Register 1
ARB_GAC_GAM_REQCNTSL1 - GAC_GAM Arbitration Counters
Register 1
Register Space: MMIO: 0/2/0
Project: All
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 043ACh
DWord Bit Description
0 31:22 |Reserved |
| 21:16 [Number of GAC WR requests to be accumulated before applying the arbitration |
| 15:14 |Reserved |
| 13:8 Number of GAC R requests to be accumulated before applying the arbitration |
| 7:6 Reserved |
5:0 LNumber of GAC RO requests to be accumulated before applying the arbitration |
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1.1.4.11 ARB_RO_GAC_GAMOi GAC_GAM RO Arbitration Register 0
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ARB_RO_GAC_GAMO - GAC_GAM RO Arbitration Register 0

Register Space: MMIO: 0/2/0

Project: All

Source: RenderCS

Default Value: 0x00000000

Access: R/W

Size (in hits): 32

Trusted Type: 1

Address: 043D0h

DWord Bit Description
o 31:28 Reserved |
| 27 Priority for entry 1 |
| 26:24 Goto field for entry 1 when request vector is 11b |
| 23:21 Goto field for entry 1 when request vector is 10b |
| 20:18 Goto field for entry 1 when request vector is 01b |
| 17:15 Goto field for entry 1 when request vector is 00b |
| 14:13 Reserved |
| 12 Priority for entry 01 |
| 11:9 Goto field for entry 01 when request vector is 11b |
| 8:6 Goto field for entry 01 when request vector is 10b |
| 5:3 Goto field for entry 01 when request vector is 01b |
2:0 Goto field for entry 01 when request vector is 00b |

1.1.4.12 ARB_RO_GAC_GAM1i GAC_GAM RO Arbitration Register 1

ARB_RO_GAC_GAML1 - GAC_GAM RO Arbitration Register 1

Register Space: MMIO: 0/2/0
Project: All
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 043D4h
DWord Bit Description
0 31:28 Reserved |
27 Priority for entry 3 |
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ARB_RO_GAC_GAML1 - GAC_GAM RO Arbitration Register 1

' 2:0

26:24

Goto field for entry 3 when request vector is 11b

23:21

Goto field for entry 3 when request vector is 10b

20:18

Goto field for entry 3 when request vector is 01b

17:15

Goto field for entry 3 when request vector is 00b

14:13

Reserved

12

Priority for entry 2

11:9

Goto field for entry 2 when request vector is 11b

8:6

Goto field for entry 2 when request vector is 10b

5:3

Goto field for entry 2 when request vector is 01b

LGoto field for entry 2 when request vector is 00b

—_—

1.1.4.13 ARB_RO GAC_GAM2i GAC_GAM RO Arbitration Register 2

ARB RO _GAC _GAM2 - GAC_GAM RO Arbitration Register 2

Register Space: MMIO: 0/2/0

Project: All

Source: RenderCS

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 043D8h

DWord Bit Description
0 31:28 Reserved |
| 27 Priority for entry 5 |
| 26:24 Goto field for entry 5 when request vector is 11b |
| 23:21 Goto field for entry 5 when request vector is 10b |
| 20:18 Goto field for entry 5 when request vector is 01b |
| 17:15 Goto field for entry 5 when request vector is 00b |
| 14:13 Reserved |
| 12 Priority for entry 4 |
| 11:9 Goto field for entry 4 when request vector is 11b |
| 3:6 Goto field for entry 4 when request vector is 10b |
| 5:3 Goto field for entry 4 when request vector is 01b |
2:0 LGoto field for entry 4 when request vector is 00b |
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1.1.4.14 ARB_RO_GAC_GAM3i GAC_GAM RO Arbitration Register 3

ARB_RO_GAC_GAMS3 - GAC_GAM RO Arbitration Register 3

Register Space: MMIO: 0/2/0
Project: All
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 043DCh
DWord Bit Description
0 31:28 Reserved |
27 Priority for entry 7 |
26:24 Goto field for entry 7 when request vector is 11b |
23:21 Goto field for entry 7 when request vector is 10b |
20:18 Goto field for entry 7 when request vector is 01b |
17:15 Goto field for entry 7 when request vector is 00b |
14:13 Reserved |
12 Priority for entry 6 |
11:9 Goto field for entry 6 when request vector is 11b |
3:6 Goto field for entry 6 when request vector is 10b |
. 5:3 Goto field for entry 6 when request vector is 01b |
2:0 LGoto field for entry 6 when request vector is 00b |

1.1.4.15 ARB_R _GAC_GAMOT1T GAC_GAM R Arbitration Register 0

ARB_R _GAC_GAMO - GAC_GAM R Arbitration Register O

Register Space: MMIO: 0/2/0
Project: All

Source: RenderCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 043EOh

DWord Bit Description

0 31:28 Reserved

| 27 Priority for entry 1

| 26:24 Goto field for entry 1 when request vector is 11b

Doc Ref#:IHD -OS-V1Pt3 7 0512 5/31/2012



ARB_R _GAC_GAMO - GAC_GAM R Arbitration Register O

23:21

Goto field for entry 1 when request vector is 10b

20:18

Goto field for entry 1 when request vector is 01b

17:15

Goto field for entry 1 when request vector is 00b

Reserved

12

Priority for entry 0

11:9

Goto field for entry 0 when request vector is 11b

8:6

Goto field for entry 0 when request vector is 10b

|
|
|
| 14:13
|
|
|
|

5:3

Goto field for entry 0 when request vector is 01b

2:0

1.1.4.16 ARB_R_GAC_GAM1i GAC_GAM R Arbitration Register 1

Goto field for entry 0 when request vector is 00b

—_—

I 1
ARB_R _GAC_GAML1 - GAC_GAM R Arbitration Register 1

Register Space: MMIO: 0/2/0

Project: All

Source: RenderCS

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 043E4h

DWord Bit Description
0 31:28 Reserved |
| 27 Priority for entry 3 |
| 26:24 Goto field for entry 3 when request vector is 11b |
| 23:21 Goto field for entry 3 when request vector is 10b |
| 20:18 Goto field for entry 3 when request vector is 01b |
| 17:15 Goto field for entry 3 when request vector is 00b |
| 14:13 Reserved |
| 12 Priority for entry 2 |
| 11:9 Goto field for entry 2 when request vector is 11b |
| 8:6 Goto field for entry 2 when request vector is 10b |
| 5:3 Goto field for entry 2 when request vector is 01b |
2:0 Goto field for entry 2 when request vector is 00b |
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ARB R GAC_GAM2 - GAC_GAM R Arbitration Register 2

Register Space: MMIO: 0/2/0

Project: All

Source: RenderCS

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 043E8h

DWord Bit Description
0 31:28 Reserved |
| 27 Priority for entry 5 |
| 26:24 Goto field for entry 5 when request vector is 11b |
| 23:21 Goto field for entry 5 when request vector is 10b |
| 20:18 Goto field for entry 5 when request vector is 01b |
| 17:15 Goto field for entry 5 when request vector is 00b |
| 14:13 Reserved |
| 12 Priority for entry 4 |
| 11:9 Goto field for entry 4 when request vector is 11b |
| 8:6 Goto field for entry 4 when request vector is 10b |
| 5:3 Goto field for entry 4 when request vector is 01b |
2:0 Goto field for entry 4 when request vector is 00b |

1.1.4.18 ARB_R_GAC _GAM31 GAC_GAM R Arbitration Register 3

ARB_R GAC_GAMS3 - GAC_GAM R Arbitration Register 3

Register Space: MMIO: 0/2/0

Project: All

Source: RenderCS

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 043ECh

DWord Bit Description

o 31:28 Reserved |
| 27 Priority for entry 7 |
| 26:24 Goto field for entry 7 when request vector is 11b |
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ARB_R _GAC_GAMS3 - GAC_GAM R Arbitration Register 3

23:21

Goto field for entry 7 when request vector is 10b

20:18

Goto field for entry 7 when request vector is 01b

17:15

Goto field for entry 7 when request vector is 00b

Reserved

12

Priority for entry 6

11:9

Goto field for entry 6 when request vector is 11b

8:6

Goto field for entry 6 when request vector is 10b

|

|

|

| 14:13
|

|

|

| 5:3

Goto field for entry 6 when request vector is 01b

2:0

Goto field for entry 6 when request vector is 00b

—_—

1.1.4.19 ARB_WR_GAC_GAMOi GAC_GAM WR Arbitration Register 0

I 1
ARB_WR_GAC_GAMO - GAC_GAM WR Arbitration Register O

Register Space: MMIO: 0/2/0

Project: All

Source: RenderCS

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 043F0h

DWord Bit Description
0 31:28 Reserved |
| 27 Priority for entry 1 |
| 26:24 Goto field for entry 1 when request vector is 11b |
| 23:21 Goto field for entry 1 when request vector is 10b |
| 20:18 Goto field for entry 1 when request vector is 01b |
| 17:15 Goto field for entry 1 when request vector is 00b |
| 14:13 Reserved |
| 12 Priority for entry 0 |
| 11:9 Goto field for entry O when request vector is 11b |
| 3:6 Goto field for entry 0 when request vector is 10b |
| 5:3 Goto field for entry O when request vector is 01b |
2:0 Goto field for entry 0 when request vector is 00b |
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1.1.4.20 ARB_WR_GAC_GAM1i GAC_GAM WR Arbitration Register 1

ARB_WR_GAC_GAM1 - GAC_GAM WR Arbitration Register 1

Register Space: MMIO: 0/2/0

Project: All

Source: RenderCS

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 043F4h

DWord Bit Description
0 31:28 Reserved |
| 27 Priority for entry 3 |
| 26:24 Goto field for entry 3 when request vector is 11b |
| 23:21 Goto field for entry 3 when request vector is 10b |
| 20:18 Goto field for entry 3 when request vector is 01b |
| 17:15 Goto field for entry 3 when request vector is 00b |
| 14:13 Reserved |
| 12 Priority for entry 2 |
| 11:9 Goto field for entry 2 when request vector is 11b |
| 8:6 Goto field for entry 2 when request vector is 10b |
| 5:3 Goto field for entry 2 when request vector is 01b |
2:0 Goto field for entry 2 when request vector is 00b |

1.1.4.21 ARB_WR_GAC_GAM2i GAC_GAM WR Arbitration Register 2

ARB_WR_GAC_GAMZ2 - GAC_GAM WR Arbitration Register 2

Register Space: MMIO: 0/2/0

Project: All

Source: RenderCS

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 043F8h

DWord Bit Description

0 31:28 Reserved |
| 07 Priority for entry 5 |
| 26:24 Goto field for entry 5 when request vector is 11b |
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ARB_WR_GAC_GAMZ2 - GAC_GAM WR Arbitration Register 2

23:21

Goto field for entry 5 when request vector is 10b

20:18

Goto field for entry 5 when request vector is 01b

17:15

Goto field for entry 5 when request vector is 00b

Reserved

12

Priority for entry 4

11:9

Goto field for entry 4 when request vector is 11b

8:6

Goto field for entry 4 when request vector is 10b

|

|

|

| 14:13
|

|

|

| 5:3

Goto field for entry 4 when request vector is 01b

2:0

Goto field for entry 4 when request vector is 00b

—_—

1.1.4.22 ARB_WR_GAC_GAM3i GAC_GAM WR Arbitration Register 3

ARB_WR_GAC_GAMS3 - GAC_GAM WR Arbitration Register 3

Register Space: MMIO: 0/2/0

Project: All

Source: RenderCS

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 043FCh

DWord Bit Description
0 31:28 Reserved |
| 27 Priority for entry 7 |
| 26:24 Goto field for entry 7 when request vector is 11b |
| 23:21 Goto field for entry 7 when request vector is 10b |
| 20:18 Goto field for entry 7 when request vector is 01b |
| 17:15 Goto field for entry 7 when request vector is 00b |
| 14:13 Reserved |
| 12 Priority for entry 6 |
| 11:9 Goto field for entry 6 when request vector is 11b |
| 3:6 Goto field for entry 6 when request vector is 10b |
| 5:3 Goto field for entry 6 when request vector is 01b |
2:0 Goto field for entry 6 when request vector is 00b |
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1.1.5 Virtual Memory Control

1.15.1 HWS PGA 6 Hardware Status Page Address Register

Programming Note: If this register is written, a workload must subsequently be dispatched to the render
command streamer.

HWS PGA - Hardware Status Page Address Register

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 04080h

This register is used to program the 4 KB-aligned System Memory address of the Hardware Status Page used to
report hardware status into (typically cacheable) System Memory.

Programming Notes Project
If this register is written, a workload must subsequently be dispatched to the Render command streamer.
DWord| Bit Description
0 31:12/Address
Format: |GraphicsAddress[31:12] |

This field is used by SW to specify Bits 31:12 of the 4 KB-aligned System Memory address of the 4 KB
page known as the Hardware Status Page. The Global GTT is used to map this page from the graphics
virtual address to physical address.

Programming Notes
If the Per-Process Virtual Address Space and Exec List Enable bit is set, HW requires that the status
age is programmed to allow for the context switch status to be reported.
11:0 [Reserved
Format: |MBZ

The following table defines the layout of the Hardware Status Page:

Hardware Status Page Layout

Source: RenderCS

Default 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
Value:  0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000. 0x00000000. 0x00000000. 0x00000000. 0x00000000. 0x00000000. 0x00000000.
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Hardware Status Page Layout

0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0X00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0Xx00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0X00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000. 0x00000000. 0x00000000. 0x00000000. 0x00000000. 0x00000000. 0x00000000.
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0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0X00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0X00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0Xx00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000. 0x00000000. 0x00000000. 0x00000000. 0x00000000. 0x00000000. 0x00000000
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0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0Xx00000000, 0X00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 000000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0X00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000

DWord | Bit Description
0 31:0 [Interrupt Status Register Storage
Project: |AII
The content of the | SR register is written to
determined by the HWSTAM register) changes state.
1..3 31:0 |Reserved

Project: |AII

Must not be used.

4 31:0 [Ring Head Pointer Storage
Project: IAII
The contents of the Ring Buffer Head Pointer register (register DWord 1) are written to this location
either as result of an MI _REPORT_HEAD irepbruo
RINGBUF registers).

5..15 31:0 |Reserved

Project: |AII
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Hardware Status Page Layout

Must not be used.

16..27 31:0 [Context Status DWords

Project: lall |
28..30  [31:0 |Reserved

Project: latl |

Must not be used.
31 31:0 |[Last Written Status Offset

Project: Al |
32..1023 [31:0 |General Purpose

Project: lall |

These locations can be used for general purpose via the MI_STORE_DATA_INDEX or
MI_STORE_DATA_IMM instructions.

1.15.2 PP_DCLVi PPGTT Directory Cacheline Valid Register

PP_DCLYV - PPGTT Directory Cacheline Valid Register

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000, 0x00000000
Size (in bits): 64
Address: 02220h
Description Project
IAccess: R/W

This register controls update of the on-chip PPGTT Directory Cache during a context restore. Bits that are
set will trigger the load of the corresponding 16 directory entry group. This register is restored with context
(prior to restoring the on-chip directory cache itself). This register is also restored when switching to a
context whose LRCA matches the current CCID if the Force PD Restore bit is set in the context descriptor.

The context image of this register must be updated and maintained by SW; SW should not normally need to
read this register.

This register can also effectively be used to limit the size of a process's virtual address space. Any access
by a process that requires a PD entry in a set that is not enabled in this register will cause a fatal error, and
no fetch of the PD entry will be attempted.

Programming Notes

Project

Page Directory Base Register is a Global Context Register (power context) and not maintained per context in
ring buffer mode of submission. One should explicitly load PP_DCLYV followed by PP_DIR_BASE register
through Load Register Immediate commands in Ring Buffer before submitting a context. One should
program these registers after ensuring the pipe

DWord [ Bit Description

0 63:32 |[Reserved

Project: |AII
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PP_DCLV - PPGTT Directory Cacheline Valid Register

Format: IMBZ
' 31:0 [PPGTT Directory Cache Restore [1..32] 16 entries

Project: All

Format: BitMask[Enable]

If set, the [1st..32nd] 16 entries of the directory cache are considered valid and will be brought in on
context restore. If clear, these entries are considered invalid and fetch of these entries will not be
attempted.

1.1.6 GFXTLB In Use Virtual Address Registers

1.16.1 MTTLB_VA & MT Virtual Page Address Registers

MTTLB_VA - MT Virtual Page Address Registers

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Trusted Type: 1
Address: 04800h-048FCh
DWord Bit Description
0 31:12 IAddress
Format: |GraphicsAddress[3l:12]
Page virtual address.
11:0 Reserved
Format: MBZ
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1.16.2 MTTLB_VLD & Valid Bit Vector O for MTTLB

MTTLB_VLDO - Valid Bit Vector O for MTTLB

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Trusted Type: 1
Address: 04780h-04783h
This register contains the valid bits for entries 0-31 of MTTLB (Texture and constant cache TLB).
DWord Bit Description
0 31:0 \Valid bits per entry

1.16.3 MTTLB_VLD & Valid Bit Vector 1 for MTTLB

MTTLB_VLDL1 - Valid Bit Vector 1 for MTTLB

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Trusted Type: 1
Address: 04784h-04787h
This register contains the valid bits for entries 0-31 of MTTLB (Texture and constant cache TLBVertex Fetch,
Instruction Cache, and Command Streamer TLB).

DWord Bit Description
0 31:0 yalid bits per entry
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1.1.6.4 VICTLB_VAd VIC Virtual page Address Registers

VICTLB_VA - VIC Virtual page Address Registers

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO

Size (in bits): 32

Trusted Type: 1

Address: 04900h-049FCh

These registers are directly mapped to the current Virtual Addresses in the VICTLB (Vertex Fetch, Instruction Cache,
and Command Streamer TLB.)

DWord Bit Description

0 31:12 Address

Format: |GraphicsAddress[31:12]

Page virtual address.

11:0 Reserved

Format: |MBZ

1.1.6.5 VICTLB_VLD d Valid Bit Vector 0 for MTVICTLB

VICTLB_VLDO - Valid Bit Vector O for MTVICTLB

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Trusted Type: 1
Address: 04788h-0478Bh
This register contains the valid bits for entries 0-31 of VICTLB (Vertex Fetch, Instruction Cache, and Command
Streamer TLB).

DWord Bit Description
(0] 31:0 \Valid bits per entry
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1.1.6.6 VICTLB_VLD 6 Valid Bit Vector 1 for MTVICTLB

MTVICTLB_VLDL1 - Valid Bit Vector 1 for MTVICTLB

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO
Size (in hits): 32
Trusted Type: 1
Address: 0478Ch-0478Fh
This register contains the valid bits for entries 0-31 of VICTLB (Vertex Fetch, Instruction Cache, and Command
Streamer TLB).
DWord Bit Description
0 31:0 \Valid bits per entry

1.1.6.7 RCCTLB_VA § Virtual page Address Registers

RCCTLB_VA - RCC Virtual page Address Registers

Register Space: MMIO: 0/2/0
Source: RenderCs
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Trusted Type: 1
Address: 04A00h-04AFCh
These registers are directly mapped to the current Virtual Addresses in the RCCTLB (Render Cache for Color TLB).
DWord Bit Description

0 31:12 IAddress

Project: All

Format: GraphicsAddress[31:12]

Page virtual address.

11:0 Reserved

Format: MBZ
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1.1.6.8 RCCTLB_VLD o Valid Bit Vector 0 for RCCTLB

RCCTLB_VLDO - Valid Bit Vector 0 for RCCTLB

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Trusted Type: 1
Address: 04790h-04793h
This register contains the valid bits for entries 0-31 of RCCTLB (Render Cache for Color TLB).
DWord Bit Description
0 31:0 \Valid bits per entry

1.1.6.9 RCZTLB_VA 8 RCZ Virtual Page Address Registers

RCZTLB_VA - RCZ Virtual Page Address Registers

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO

Size (in bits): 32

Trusted Type: 1

Address: 04B00h-04BFCh

Z, and Stencil TLB).

[These registers are directly mapped to the current Virtual Addresses in the RCZTLB (Render Cache for Z (Depth), Hi

DWord Bit Description

0 31:12 IAddress

Format: |GraphicsAddress[3l:12]

Page virtual address.

11:0 Reserved

Format: MBZ
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1.1.6.10 RCZTLB_VLDO & Valid Bit Vector O for RCZTLB

RCZTLB_VLDO - Valid Bit Vector 0 for RCZTLB

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO

Size (in bits): 32

Trusted Type: 1

Address: 04798h-0479Bh

This register contains the valid bits for entries 0-31 of RCZTLB (Render Cache for Z (Depth), Hi Z, and Stencil TLB).

DWord

Bit Description

0

31:0 \Valid bits per entry

1.1.6.11 RCZTLB_VLD1 & Valid Bit Vector 1 for RCZTLB

RCZTLB_VLDL1 - Valid Bit Vector 1 for RCZTLB

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO

Size (in bits): 32

Trusted Type: 1

Address: 0479Ch-0479Fh

This register contains the valid bits for entries 0-31 of RCZTLB (Render Cache for Z (Depth), Hi Z, and Stencil TLB).

DWord

Bit Description

10

31:0 \Valid bits per entry

1.1.7 GFX Pending TLB Cycles Information Registers
The following registers contain information about cycles that did not complete their TLB translation.

Information is organized as 64 entries, where each entry has a valid and ready bit, collapsed into
separate registers.

5/31/2012
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1.1.7.1 TLBPEND_VLDO - Valid Bit Vector 0 for TLBPEND Registers

TLBPEND_VLDO - Valid Bit Vector 0 for TLBPEND registers

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in hits): 32
Trusted Type: 1
Address: 04700h-04703h
This register contains the valid bits for entries 0-31 of TLBPEND structure (Cycles pending TLB translation).
DWord Bit Description
10 31:0 \Valid bits per entry

1.1.7.2 TLBPEND_VLDL1 - Valid Bit Vector 1 for TLBPEND Registers

TLBPEND_VLDL1 - Valid Bit Vector 1 for TLBPEND registers
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 04704h-04707h
This register contains the valid bits for entries 32-63 of TLBPEND structure (Cycles pending TLB translation).
DWord Bit Description
0 31:0 \Valid bits per entry
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1.1.7.3 TLBPEND_RDYO - Ready Bit Vector O for TLBPEND Registers

TLBPEND_RDYO - Ready Bit Vector 0 for TLBPEND registers

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 04708h-0470Bh
This register contains the ready bits for entries 0-31 of TLBPEND structure (Cycles pending TLB translation).
DWord Bit Description
0 31:0 Ready bits per entry

1.1.7.4 TLBPEND_RDY1 - Ready Bit Vector 1 for TLBPEND Registers

TLBPEND_RDY1 - Ready Bit Vector 1 for TLBPEND registers

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 0470Ch-0470Fh
This register contains the ready bits for entries 32-63 of TLBPEND structure (Cycles pending TLB translation).
DWord Bit Description
0 31:0 Ready bits per entry
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1.1.7

5

TLBPEND_SECO0 & Section 0 of TLBPEND Entry

TLBPEND_SECO - Section 0 of TLBPEND Entry

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 04400h-044FCh

This register is directly mapped to the TLBPEND Array in the Graphic Arbiter.
DWord| Bit Description

0 31 |vistatus

below.

This bit will be used in conjunction with the ready bit to determine the stage of the translation. See table

30:28|GTT bits

Bits 3:1 of the GTT entry used to translate the Virtual Address. 000 if translation is pending.

27:0

Current address
The value of this field depends on the stage of the TLB translation for this entry: VA i bits 27:20 = 00,
bits 19:0 = Bits 31:12 of the Virtual Address of the cycle.

\VTDMODE |Valid [Ready |Vtstatus .
Meaning
DC 0 DC DC Entry is invalid
0 1 0 0 Entry was a TLB miss. Waiting for TLB translation.
0 1 0 1 Entry was a Hit not present. Waiting for TLB translation from a previous miss.
0 1 1 0 Not possible
0 1 1 1 [TLB translation complete. Entry ready
1 1 0 0 Entry was a TLB miss. Waiting for TLB translation.
1 1 0 1 Entry was a Hit not present. Waiting for TLB translation from a previous miss.
1 1 1 0 GPA translation complete. Entry ready for VTD translation.
1 1 1 1 [TLB translation complete. Entry ready
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1.1.7

.6

TLBPEND_SEC1 & Section 1 of TLBPEND entry

TLBPEND_SEC1 - Section 1 of TLBPEND Entry

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 04500h-045FCh

This register is directly mapped to the current Virtual Addresses in the MTTLB (Texture and constant cache
TLBRender Cache for Z (Depth), Hi Z, and Stencil TLB).

DWord

Bit |

Description

0

31:28

Current address
Bits 9:6 of the Virtual Address of the cycle.

27:24

Cacheability Control Bits
Bits 3:1 of the GTT entry used to translate the Virtual Address. 000 if translation is pending.
3

2 Graphics Data Type (GFDT). This field contains the GFDT bit for this surface when writes occur.
GFDT can also be set by the GTT. The effective GFDT is the logical OR of this field with the GFDT
from the GTT entry. This field is ignored for reads.

1:0 Cacheability Control. This field controls cacheability in the mid-level cache (MLC) and last-level
cache (LLC).

00: use cacheability control bits from GTT entry
01: data is not cached in LLC or MLC
10: data is cached in LLC but not MLC

11: data is cached in both LLC and MLC

23 [ZLR bit

Flag to indicate this is a zero length read, a read used to calculate a physical address for a write.
22:4 [TAG

Cycle identification TAG.
3:0 [|SRCID

Encoding of unit generating this cycle .

Value Name

0000b CS RD _SRCID

0001b \VF_RD_SRCID

0010b ISC_SRCID

0011b MT_SRCID

0100b RCC_SRCID

0101b HZARB_SRCID

0110b RCZ_SRCID
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TLBPEND_SECL1 - Section 1 of TLBPEND Entry

0111b CTC SRCID
1000b CS WR _SRCID
1001b MBC_ SRCID
1010b Reserved

1011b CS_RD_PWRCTX
1100b RC R4AWRCMP
1101b RESRVD2 SRCID
1110b RESRVD1 SRCID
1111b RESRVDO SRCID

1.1.7.7

TLBPEND_SEC2 & Section 2 of TLBPEND entry

TLBPEND_SEC2 - Section 2 of TLBPEND Entry

Register Space:

Source:

Default Value:

Access:

Size (in bits):
Trusted Type:

MMIO: 0/2/0

RenderCS
0x00000000
R/W

32

1

Address: 04600h-046FCh
This register is directly mapped to the current Virtual Addresses in the MTTLB (Texture and constant cache TLB).
DWord Bit Description
0 31:14 Reserved
' 13 Big Page Attribute
This entry is using a 32K page.
12:8 Current Address
Format: |GraphicsAddress[14:10]
Bits 14:10 of the Virtual Address of the cycle.
7:0 PAT Entry

Location of Physical Address in Physical Address Table.
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1.1.8 Configuration Registers for Graphic Arbiter

1.1.8.1 ZSHR & Depth/Early Depth TLB Partitioning Register

ZSHR - Depth/Early Depth TLB Partitioning Register

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000020
Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 04050h

This register is used to determine the number of TLB entries from the total of 64 available to be used by the Depth
partition of the TLB. The rest of the entries are used for the Early Depth/Stencil TLB.

DWord Bit Description
0 31:6 |Reserved
Format: IMBZ
5:0 Number of TLB Entries Out of 64 used for Depth TLB
Default Value: |32
The rest are be used for Early Depth/Stencil TLB. Default value is 32.

1.1.8.2 Color/Depth Write FIFO Watermarks

CZWMRK - Color/Depth Write FIFO Watermarks
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 04060h
This register is directly mapped to the current Virtual Addresses in the MTTLB (Texture and constant cache TLB).
DWord| Bit | Description
0 31:24|Reserved
Format: |MBZ
23:18/Color Wr Burst Size
This is the maximum size of the requests burst, from the last High Watermark trip, before reevaluating
the High Watermark again.
17:16|Reserved
|Format: |MBZ
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CZWMRK - Color/Depth Write FIFO Watermarks

15:12

Color Wr FIFO High Watermark
This is the number of accumulated Color writes that will trigger a Burst of Z Writes.

11:6

Z Wr Burst Size
This is the maximum size of the requests burst, from the last High Watermark trip, before reevaluating
the High Watermark again.

5:4 [Reserved
Format: |MBZ |
3:0 [Z Wr FIFO High Watermark '
[This is the number of accumulated Depth writes that will trigger a Burst of Z Writes.
1.1.8.3 PP_PFD[0:31] T PPGTT Page Fault Data Registers
1
PP_PFD[0:31] - PPGTT Page Fault Data Registers
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Address: 04580h
The GTT Page Fault Log entries can be read from these registers.
4580h-4583h: Fault Entry O
45FCh-45FFh: Fault Entry 31
DWord| Bit Description
0 31:12[Fault Entry Page Address
Format: |GraphicsAddress[31:12] |
This RO field contains the faulting page address for this Fault Log entry. This field will contain a valid
fault address only if the bit in the GTT Page Fault Indication Register corresponding with the address
offset of this entry is set.
11:0 [Reserved
Format: MBZ
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1.1.9 Context Save Registers

1.19.1

SVG_CTX 3 SVG Context Save Register

SVG_CTX - SVG Context Save Register

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: WO
Size (in bits): 32
Address: 06FFCh
This register is used to send messages to enable context saving. This register may not be written from CPU.
DWord| Bit Description
0 31:16Masks
Format: |Mask[15:0]
IA 1 in a bit in this field allows the modification of the corresponding bit in Bits 15:0
15:1 [Reserved
Format: [MBZ
0 Context Save Start
Default Value: Oh
Format: Enable
When a 1 is written to this bit with the mask bit set, it will kick off a context save. Once the save is
complete the bit will be cleared.
1.1.9.2 SVL_CTXd SVL Context Save Register
[
SVL_CTX - SVL Context Save Register
Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Address: 07FFCh
This register is used to send messages to enable context saving. This register may not be written from CPU.
DWord| Bit Description
0 31:16Masks
Format: |Mask[15:0] |
IA 1 in a bit in this field allows the modification of the corresponding bit in Bits 15:0
15:1 |Reserved
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SVL_CTX - SVL Context Save Register

Format: [MBZ

0 Context Save Start
Default Value: Oh
Format: Enable

When a 1 is written to this bit with the mask bit set, it will initiate a context save. Once the save is
complete the bit will be cleared.

1.1.9.

3 WM_CTXd WM Context Save Register

WM_CTX - WM Context Save Register

Register Space: MMIO: 0/2/0

Source: RenderCS

Default Value: 0x00000000

Access: RO

Size (in bits): 32

Address: 05FFCh

This register is used to send messages to enable context saving. This register may not be written from CPU.
DWord| Bit Description

0 31:16Masks

Format: |Mask[15:0]

IA 1 in a bit in this field allows the modification of the corresponding bit in Bits 15:0

15:1 [Reserved

Format: |M BZ

0 Context Save Start
Default Value: Oh
Format: Enable

When a 1 is written to this bit with the mask bit set, it will kick off a context save. Once the save is
complete the bit will be cleared.
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1.194

SC _CTXd SC Context Save Register

SC_CTX - SC Context Save Register

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO

Size (in bits): 32

Address: OE1FCh
Address: OF1FCh

Name: SC_CTX_SLICE1

This register is used to send messages to enable context saving. This register may not be written from CPU.

DWord| Bit

Description

0 31:16Masks

Format:

[Mask[15:0]

IA 1 in a bit in this field allows the modification of the corresponding bit in Bits 15:0

15:5 [Reserved

Format:

[MBZ

4 Context Save Start(MMIO and NP State)

Format:

|Enab|e

When a 1 is written to this bit with the mask bit set, it will kick off a context save. Once the save is
complete the bit will be cleared.

3:1 [Reserved

Format:

MBZ

0 Context Save Start(MMIO Only)

Format:

|Enab|e

When a 1 is written to this bit with the mask bit set, it will kick off a context save. Once the save is
complete the bit will be cleared.

1.195

DM _CTX 6 DM Context Save Register

DM_CTX - DM Context Save Register

Register Space:

Source:
Default Value:
Access:

Size (in bits):

MMIO: 0/2/0

RenderCS
0x00000000
RO

32
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DM_CTX - DM Context Save Register

Address: OEOFCh
Address: OFOFCh
Name: DM_CTX_SLICE1
This register is used to send messages to enable context saving. This register may not be written from CPU.
DWord| Bit Description
0 31:16Masks
Format: |Mask[15:0]

IA 1 in a bit in this field allows the modification of the corresponding bit in Bits 15:0.

15:1 |[Reserved

Format: [MBZ

0 Context Save Start
Default Value: Oh
Format: Enable

When a 1 is written to this bit with the mask bit set, it will initiate a context save. Once the save is
complete the bit will be cleared.

1.1.9.6 SARB_CTXd SARB Context Save Register

SARB_CTX - SARB Context Save Register

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Address: 0B1FCh
This register is used to send messages to enable context saving. This register may not be written from CPU.
DWord| Bit Description
0 31:16Masks
Format: |Mask[15:0]

IA 1 in a bit in this field allows the modification of the corresponding bit in Bits 15:0

15:1 |Reserved

Format: |M BZ

' 0 Context Save Start
Default Value: Oh
Format: Enable

When a 1 is written to this bit with the mask bit set, it will kick off a context save. Once the save is
complete the bit will be cleared.
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1.1.9.7

VSC CTXd VSC Context Save Register

VSC _CTX - VSC Context Save Register

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Address: 051FCh
This register is used to send messages to enable context saving. This register may not be written from CPU.
DWord| Bit Description
0 31:16Masks
Format: |Mask[15:0]
IA 1 in a bit in this field allows the modification of the corresponding bit in Bits 15:0
15:1 |Reserved
Format: [MBZ
0 Context Save Start
Default Value: Oh
Format: Enable
When a 1 is written to this bit with the mask bit set, it will kick off a context save. Once the save is
complete, the bit will be cleared.
1.1.9.8 GPM_CTXd GPM Context Save Register

GPM_CTX - GPM Context Save Register

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Address: 080FCh
This register is used to send messages to enable context saving. This register may not be written from CPU.
DWord| Bit Description
0 31:16Masks
Format: |Mask[15:0]

IA 1 in a bit in this field allows the modification of the corresponding bit in Bits 15:0

15:1

Reserved

Format: |M BZ

Context Save Start
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GPM_CTX - GPM Context Save Register

Default Value: Oh

Format: Enable
When a 1 is written to this bit with the mask bit set, it will initiate a context save. Once the save is

complete the bit will be cleared.

1.1.99 SOL_CTXd SOL Context Save Register
SOL_CTX - SOL Context Save Register
Register Space: MMIO: 0/2/0
Source: RenderCs
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Address: 052FCh
This register is used to send messages to enable context saving. This register may not be written from CPU.
DWord| Bit Description
0 31:6/Context Save Address/Offset
Default Value: Oh
Format: IAddress
This field specifies where the SOL context is to be saved.
If Power Context Save Mode is disabled, then the value of this field is the virtual address of the
location for SOL context to be saved.
If Power Context Save Mode is enabled, then the value of this field is the offset into the power context
image for SOL context to be saved.
' 5:2 |Reserved
Format: |MBZ
' 1 |Power Context Save Mode
Default Value: Oh
Format: Enable
If set, then the save from SOL is for Power Context Save. If clear, then the save is for Ring Context
Save.
' 0 |Context Save Start
Default Value: Oh
Format: Enable

\When a 1 is written to this bit with the mask bit set, it will kick off a context save. Once the save is
complete, the bit will be cleared.
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1.19.10 1.1.9.11 RING_BUFFER_HEAD_PREEMPT_REG

RING_BUFFER_HEAD PREEMPT REG -
RING. BUFFER_HEAD PREEMPT REG

ShortName:

Register Space: MMIO: 0/2/0
Default Value: 0x00000000
Access: R/W

Size (in hits): 32

Address: 0214Ch

Name: RCS RING_BUFFER_HEAD_PREEMPT_REG

RCS_RING_BUFFER_HEAD PREEMPT REG

This register contains the Head pointer offset in the ring when the last PREEMPTABLE command was executed
and caused the head pointer to move due to the UHPTR register being valid. If the PREEMPTABLE command is
executed as part of the batch buffer then the value of the register will be the offset in the ring of the command past
the batch buffer start that contained the preemptable command.

This is a global register and context save restored as part of power context image.

Programming Notes

Programming Restriction:

This register should NEVER be programmed by driver. This is for HW internal use only.

DWord | Bit Description
0 31:21 [Reserved
Format: |MBZ |
20:2 [Preempted Head Offset
Format: |U19 |
This field contains the Head pointer offset in the ring when the last MI_ARB_CHECK command was
executed and caused the head pointer to move due to the UHPTR register being valid.
1:0 |Ring/Batch Indicator
Format: |Enab|ed
\Valuel[Name Description
Oh Ring |Preemptable command was executed in ring and caused head pointer to be updated.
1h Batch |Preemptable command was executed in batch and caused head pointer to be updated.
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1.1.9.11 BB_ADDR_DIFFd Batch Buffer Address Difference Register

BB_ADDR_DIFF - Batch Address Difference Register

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 02154h

This register contains the difference between the start of the last batch and where the last initiated Batch Buffer is
currently fetching commands.

Programming Notes

Programming Restriction:

This register should NEVER be programmed by driver, this is for HW internal use only.

DWord| Bit Description

0 31:2|Batch Buffer Address Difference

Format: |GraphicsAddress[31:2]

This field specifies the DWord-aligned difference between the starting address of the batch buffer and
where the last initiated Batch Buffer is currently fetching commands.

1:0 |[Reserved

Format: IMBZ

1.1.10 Mode and Misc Ctrl Registers

1.1.10.1 GT4 Mode Control Register
B/D/F/Type:MBCunit

Address Offset:9038-903Bh

Default Value:0Oh

Access: RW; RO;

Size:32 bits
Bit| Access | Default Value | RST/PWR Description
1.0 RW 00b Core

GT4 Usage mode:

00: Non-GT4

01: GT4 is used in Alternate Frame rendering Mode (AFR)
10: Basic Split Frame rendering Mode (SFR)

11: Complex Split Frame rendering Mode (SFR w/ CBR)
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Basic Split Frame Rendering is like CBR for all units except Windower. Windower should not be doing
any checker boarding in basic SFR. The split programming should be done scissor range programming.

Complex Split Frame Rendering (aka CBR) is already defined in many DCNs

1.1.10.2

MI_MODE 6 Render Mode Register for Software Interface

MI_MODE - Render Mode Register for Software Interface

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 0209Ch
[The MI_MODE register contains information that controls software interface aspects of the Memory Interface
function.
DWord| Bit Description
0 31:16Masks

Format: |Mask[15:0]

IA 1 in a bit in this field allows the modification of the corresponding bit in Bits 15:0

14 [Async Flip Performance mode

Format: Ul

Value Name Description

Oh Performance mode enabled [Default] [The stall of the flip event is in the windower

1h Performance mode disabled [The stall of the flip event is in the command stream

Programming Notes

This bit should be set to '1' on all projects disabling Async Flip Performance mode.

When Async Flip Performance mode is enabled stall is in the Windower allowing the commands
following the MI_WAIT_FOR_EVENT to be parsed by command streamer, this breaks the usage
model of controlling the display message generation in display engine using
MI_LOAD_REGISTER_IMMEDIATE commands from ring buffer.

13 |Flush Performance mode
Format: Ul
Value Name Description
Oh run fast restore [Default] No NonPipelined SV flush.
1h run slow legacy restore \With NonPipelined SV flush.
' 11 [Invalidate UHPTR enable
Format: |Enab|e
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MI_MODE - Render Mode Register for Software Interface

If bit set H/W clears the valid bit of UHPTR (2134h, bit 0) when current active head pointer is equal to
UHPTR.
10 [Reserved
Format: MBZ
9 Rings Idle
Format: |U1
Read Only Status bit
Value Name Description
Oh Not Idle [Default] Parser not Idle or Ring Arbiter not Idle.
1h Idle Parser Idle and Ring Arbiter Idle.
Programming Notes
\Werites to this bit are not allowed.
fe Stop Rings
Format: |Ul
Value Name Description
Oh [Default] Normal Operation.
1h Parser is turned off and Ring arbitration is turned off.
Programming Notes
Software must set this bit to force the Rings and Command Parser to Idle. Software must read a 1 in
the Ring Idle bit after setting this bit to ensure that the hardware is idle.
Software must clear this bit for Rings to resume normal operation.
6 \Vertex Shader Timer Dispatch Enable
Format: |Enab|e
\Value Name Description
Oh  [Disable Disable the timer for dispatch of single vertices from the vertex shader. Vertex
[Default] shader will try to collect 2 vertices before a dispatch
1h  |[Enable Enable the timer for dispatch of single vertices. Dispatch a single vertex shader
thread after the timer expires.
5 Reserved
Format: |MBZ |
4 Reserved '
Format: MBZ
3:1 |Reserved
Format: MBZ
0 Mask IIR disable
Format: |Disab|e |
Mask IIR disable. Nominally the Interrupt controller masks interrupts in the lIR register if an interrupt
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MI_MODE - Render Mode Register for Software Interface

acknowledge from the 3gio interface is pending. Setting this bit to a 1 allows interrupts to be visible to

he interrupt controller while an interrupt acknowledge is pending.

1.1.10.3 FF_Mode - Thread Mode Register
FF_Mode - Thread Mode Register
Register Space: MMIO: 0/2/0
Source: RenderCS
0x28A01010
Access: R/W
Size (in bits): 32
Address: 020A0h
This register is used to program the FF shader Mode.
DWord| Bit Description
(o] 31 [Reserved
Format: MBZ
30 |[Reserved
Format: MBZ
29:26/DS Hit Max Value
Format: U4 |
Description Project
If the number of hits reaches the DS Hit Max Value and there is a pending miss to be
dispatched, the DS will dispatch the pending miss vertex as a single dispatch.
Programming the value beyond the range will have undefined behavior.
Value Name Project
10 [Default]
[1,11]
25:20[VS Hit Max Value
Format: U6 |
Description Project
If the number of hits reaches the VS Hit Max Value and there is a pending miss to be
dispatched, the VS will dispatch the pending miss vertex as a single dispatch.
Programming the value beyond the range will have undefined behavior.
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FF_Mode - Thread Mode Register
Value Name Project
10 [Default]
[1,58]
' 19 [DS Reference Count Full Force Miss Enable
Project:
Format: Enable
Value| Name Description
Ob ([DefaultlOn a hit to the DS cache and t héfulithes stali
until a derefernce.
1b On a hit to the DS cache and the associ
the cycle as a miss and allocate a new handle.
' 18:17[TS Thread Dispatch Mode
Format: U2
\Value Name Description
Oh  [Load Balanced|Thread Dispatch will load balance the half slices of the threads. Note: this will
[Default] cause possible corruption if input handles are reused due to instancing or
topologies that reuse vertices(i.e. strips and fans)
1lh |Half Slice 0  |All threads will be dispatched to Half Slice 0.
2h  |Half Slice 1  |All threads will be dispatched to Half Slice 1.
3h  |Reserved
' 16 [TS Thread Dispatch Override Enable
Format: Enable
Value Name Description
Oh Disable [Default] [Hardware will decide which half slice the thread will dispatch.
1h Enable The value in the TS Thread Dispatch Mode will be used for dispatch.
' 15 |VS Reference Count Full Force Miss Enable
Format: U1l
\Value| Name Description
[0,1]
Ob  [[Default]|On a hit to the VS cache and the associated handle's reference count is full then stall
until a derefernce.
1b On a hit to the VS cache and the associated handle's reference count is full then force
the cycle as a miss and allocate a new handle.
' 14:13)VS Thread Dispatch Mode
Format: U2
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FF_Mode - Thread Mode Register

\Value| Name Description
Oh  [Load Balanced|Thread Dispatch will load balance the half slices of the threads. Note: this will
[Default] cause possible corruption if input handles are reused due to instancing or
topologies that reuse vertices (i.e. strips and fans)

1lh |Half Slice 0 |All threads will be dispatched to Half Slice 0.

2h |Half Slice 1  |All threads will be dispatched to Half Slice 1.

3h  [Reserved
12 |VS Thread Dispatch Override Enable

Format: Enable

Value Name Description

Oh Disable Hardware will decide which half slice the thread will dispatch.

1h Enable [Default] [The value in the VS Thread Dispatch Mode will be used for dispatch.
11:7 [Reserved

Format: IMBZ
6:5 |DS Thread Dispatch Mode

Format: U2

\Value Name Description

Oh  [Load Balanced|Thread Dispatch will load balance the half slices of the threads. Note: this will

[Default] cause possible corruption if input handles are reused due to instancing or
topologies that reuse vertices (i.e., strips and fans).

1lh |Half Slice 0 |All threads will be dispatched to Half Slice 0.

2h |Half Slice 1  |All threads will be dispatched to Half Slice 1.

3h |Reserved

4 DS Thread Dispatch Override Enable

Format: Enable

Value Name Description

Oh Disable Hardware will decide which half slice the thread will dispatch.

1h Enable [Default] [The value in the DS Thread Dispatch Mode will be used for dispatch.
3:0 [Reserved

Format: |MBZ
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