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1A32 MTRR FIX4K_D8000 Low

IA32 MTRR FIX4K_E0000 High

I1A32 MTRR FIX4K_E0000 Low

IA32 MTRR FIX4K_E8000 High
IA32 MTRR FIX4K_E8000 Low

IA32 MTRR FIX4K_F0000 High

IA32 MTRR FIX4K_FO000 Low

IA32 MTRR FIX4K_F8000 High

IA32 MTRR FIX4K_F8000 Low

I1A32 MTRR FIX16K_80000 High

IA32 MTRR FIX16K_80000 Low

IA32 MTRR FIX16K_A0000 High
IA32 MTRR FIX16K_A0000 Low
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1A32 MTRR FIX64K_00000 High

IA32 MTRR FIX64K_00000 Low
IA32 MTRR PHYSBASEO High

Command Reference: Registers

996

997

998

IA32 MTRR PHYSBASEO Low

9299

IA32 MTRR PHYSBASE1 High

1000

IA32 MTRR PHYSBASE1 Low

1001

1002

IA32 MTRR PHYSBASE2 High
IA32 MTRR PHYSBASE2 Low

1003

IA32 MTRR PHYSBASE3 High

1004

I1A32 MTRR PHYSBASE3 Low

1005

IA32 MTRR PHYSBASE4 High

1006

IA32 MTRR PHYSBASE4 Low

1007

IA32 MTRR PHYSBASES High

1008

IA32 MTRR PHYSBASES Low

1009

1010

I1A32 MTRR PHYSBASEG6 High
IA32 MTRR PHYSBASEG6 Low

1011

IA32 MTRR PHYSBASE7 High

1012

I1A32 MTRR PHYSBASE7 Low

1013

IA32 MTRR PHYSBASES High

1014

IA32 MTRR PHYSBASES Low

1015

IA32 MTRR PHYSBASE9 High

1016

IA32 MTRR PHYSBASE9 Low

1017

1018

IA32 MTRR PHYSMASKO High
IA32 MTRR PHYSMASKO Low

1019

IA32 MTRR PHYSMASK1 High
IA32 MTRR PHYSMASK1 Low

1020
1021

IA32 MTRR PHYSMASK2 High

1022

IA32 MTRR PHYSMASK2 Low

1023

IA32 MTRR PHYSMASK3 High

1024

IA32 MTRR PHYSMASKS3 Low

1025

IA32 MTRR PHYSMASK4 High

1026

IA32 MTRR PHYSMASK4 Low

1027

1028

IA32 MTRR PHYSMASKS5 High
IA32 MTRR PHYSMASKS Low

1029

XXii

Doc Ref # IHD-OS-SKL-Vol 2c-05.16



Command Reference: Registers

IA32 MTRR PHYSMASK®6 High

IA32 MTRR PHYSMASK6 Low

IA32 MTRR PHYSMASK?7 High

IA32 MTRR PHYSMASK?7 Low

IA32 MTRR PHYSMASKS8 High

IA32 MTRR PHYSMASKS8 Low

IA32 MTRR PHYSMASK9 High

IA32 MTRR PHYSMASKS9 Low

IA Vertices Count

IDI Cacheable Register

IDI Control register

IDI HASH Mask Register

IDI Look up Register

IDILook up Table register

IDI MESSAGES

IDI Self Snoop Register
Idle Switch Delay

Indirect Context Offset Pointer

Indirect Context Pointer

INF unit Level Clock Gating Control 9560

Instruction Parser Mode Register

Internal GAM State

Interrupt Line

Interrupt Mask Register

Interrupt Pin

1/0 Base Address

IPC PER SUBSLICE

KCR GAM slave counter High part
KCR GAM slave counter Low part

L3 Bank Status

L3 Control Register

L3 Control Register1
L3LRAO

L3 LRA 0 GPGPU
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1080
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L3LRA 1 1084
L3 LRA 1 GPGPU 1085
L3 LRA 2 1086
L3 LRA 2 GPGPU 1087
L3LRAO3D 1088
L3LRA 13D 1089
L3LRA23D 1090
L3 SLM Register 1091
L3 SQC register 4 1092
L3 SQC registers 1 1095
L3 SQC registers 2 1099
L3 SQC registers 3 1103
LBCF config save msg 1108
LBS config bits 1109
LCPLL1_CTL 1110
LCPLL2_CTL 1111
LINKM 1112
LINKN 1114
LNCF config save msg 1116
LNCF Context Save Register 1117
LNCF MOCS Register 0 1118
LNCF MOCS Register 1 1120
LNCF MOCS Register 2 1121
LNCF MOCS Register 3 1122
LNCF MOCS Register 4 1123
LNCF MOCS Register 5 1124
LNCF MOCS Register 6 1125
LNCF MOCS Register 7 1126
LNCF MOCS Register 8 1127
LNCF MOCS Register 9 1128
LNCF MOCS Register 10 1129
LNCF MOCS Register 11 1130
LNCF MOCS Register 12 1131
LNCF MOCS Register 13 1132

XXiV
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LNCF MOCS Register 14

LNCF MOCS Register 15

LNCF MOCS Register 16

LNCF MOCS Register 17

LNCF MOCS Register 18

LNCF MOCS Register 19

LNCF MOCS Register 20

LNCF MOCS Register 21
LNCF MOCS Register 22

LNCF MOCS Register 23

LNCF MOCS Register 24

LNCF MOCS Register 25

LNCF MOCS Register 26

LNCF MOCS Register 27

LNCF MOCS Register 28

LNCF MOCS Register 29
LNCF MOCS Register 30

LNCF MOCS Register 31

LNCF Render config save msg

Load Indirect Base Vertex

Load Indirect Instance Count
Load Indirect Start Instance
Load Indirect Start Vertex

Load Indirect Vertex Count

LPFC control register
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Active Head Pointer Register
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ACTHD - Active Head Pointer Register

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: RO

Size (in bits): 32

Address: 02074h-02077h

Name: Active Head Pointer Register
ShortName: ACTHD_RCSUNIT

Address: 12074h-12077h

Name: Active Head Pointer Register
ShortName: ACTHD_VCSUNITO

Address: 1A074h-1A077h

Name: Active Head Pointer Register
ShortName: ACTHD_VECSUNIT

Address: 1C074h-1C077h

Name: Active Head Pointer Register
ShortName: ACTHD_VCSUNIT1

Address: 22074h-22077h

Name: Active Head Pointer Register
ShortName: ACTHD_BCSUNIT

Graphics Memory Address.

offset in to the ring buffer (offset from Ring Buffer start address).

This register contains the address details of the data dword being parsed by command streamer.

e When the commands are being executed from a batch buffer this register contains the Dword aligned

e When the commands are being executed from a ring buffer this register contains the Dword aligned

DWord | Bit Description

0 31:2 | Head Pointer

Format: GraphicsAddress[31:2]

Dword aligned Graphics Memory Address.

e When the commands are being executed from a batch buffer this register contains the

e When the commands are being executed from a ring buffer this register contains the
Dword aligned offset in to the ring buffer (offset from Ring Buffer start address).

1:0 |Reserved

Format: MBZ
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Advanced Scheduler Reset Request Messages

ASSRREQ - Advanced Scheduler Reset Request Messages

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Size (in bits): 32
Address: 0810Ch
Hardware (CS, VCS) initiated Advanced Scheduler reset request messages.
DWord | Bit Description

0 31:16 | Message Mask

Access: RO

Message Mask
In order to write to bits 15:0, the corresponding message mask bits must be written.
For example, for bit 14 to be set, bit 30 needs to be 1: 40004000

15:6 |Reserved

Access: RO

Reserved

5 |SFC1 gracefull reset request message ( 2nd Vbox)

Access: R/W Set

SFC1 gracefull Reset Request Message for 2nd Vbox:

"1": cmsfc Reset Requested

- This bit is cleared by the CP upon completion of the reset request
'0': cmsfc Reset Not Requested

4 SFCO gracefull reset request message ( 1st Vbox)

Access: R/W Set

SFCO gracefull Reset Request Message for 1st Vbox:

"1': cmsfc Reset Requested

- This bit is cleared by the CP upon completion of the reset request
'0': cmsfc Reset Not Requested

3 | VINunit cmfxrst reset request message ( 2nd Vbox)

Access: R/W Set

CMFX Reset Request Message from the VINunit in 2nd Vbox:

1" : CMFX Reset Requested

- This bit is cleared by the CP upon completion of the reset request
‘0': CMFX Reset Not Requested

2 Doc Ref # IHD-OS-SKL-Vol 2c-05.16



Command Reference: Registers ‘ lntel) )
experience

what's inside’

ASSRREQ - Advanced Scheduler Reset Request Messages

2 | VINunit cmfxrst Reset Request message
|Access: | R/W Set

CMFX Reset Request Message from the VINunit:

“1': CMFX Reset Requested

- This bit is cleared by the CP upon completion of the reset request
‘0': CMFX Reset Not Requested

1 Render AS Reset Request Message

Access: R/W Set
Render AS Reset Request Message from the CSunit:
"1': Render AS Reset Requested

- This bit is cleared by the CP upon completion of the reset request
‘0" : Render AS Reset Not Requested

0 |[Media AS Reset Request Message

Access: R/W Set

Media AS Reset Request Message from the VCSunit:

"1': Media AS Reset Requested

- This bit is cleared by the CP upon completion of the reset request
'0': Media AS Reset Not Requested
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Aggregate Perf Counter A0

OAPERF_AO0 - Aggregate Perf Counter AO

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

Size (in bits): 32

Address: 02800h

This register reflects the count value of the OA Performance counter AO. DefaultValue="00000000h"

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.

Doc Ref # IHD-OS-SKL-Vol 2c-05.16




Command Reference: Registers ‘ lntel) )
experience
what's inside’

Aggregate Perf Counter AO Upper DWord

OAPERF_AO0_UPPER - Aggregate Perf Counter AO Upper DWord

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

Size (in bits): 32

Address: 02804h

This register enables the current live value of performance counter AO to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A1

OAPERF_A1 - Aggregate Perf Counter A1

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

Size (in bits): 32

Address: 02808h

This register reflects the count value of the OA Performance counter A1. DefaultValue="00000000h"

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A1 Upper DWord

OAPERF_A1_UPPER - Aggregate Perf Counter A1 Upper DWord

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

Size (in bits): 32

Address: 0280Ch

This register enables the current live value of performance counter A1 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A2

OAPERF_A2 - Aggregate Perf Counter A2

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

Size (in bits): 32

Address: 02810h

This register reflects the count value of the OA Performance counter A2. DefaultValue="00000000h"

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A2 Upper DWord

OAPERF_A2_UPPER - Aggregate Perf Counter A2 Upper DWord

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

Size (in bits): 32

Address: 02814h

This register enables the current live value of performance counter A2 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A3

OAPERF_A3 - Aggregate Perf Counter A3

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

Size (in bits): 32

Address: 02818h

This register reflects the count value of the OA Performance counter A3. DefaultValue="00000000h"

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A3 Upper DWord

OAPERF_A3_UPPER - Aggregate Perf Counter A3 Upper DWord

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

Size (in bits): 32

Address: 0281Ch

This register enables the current live value of performance counter A3 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A4

OAPERF_A4 - Aggregate Perf Counter A4

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

Size (in bits): 32

Address: 02820h

This register reflects the count value of the OA Performance counter A4. DefaultValue="00000000h"

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A4 Lower DWord Free

OAPERF_A4_LOWER_FREE - Aggregate Perf Counter A4 Lower
DWord Free

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

Size (in bits): 32

Address: 02960h

This register counts the same event as counter A4 however is not affected by context ID or other conditions that
prevent A4 from incrementing. This counter is free running, always enabled and counting irrespective of OA
enabled or disabled. Please refer to the detailed description of the aggregating performance counters in the
Aggregating Counters section for more details on what event is counted used this register.

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed
through MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A4 Upper DWord

OAPERF_A4_UPPER - Aggregate Perf Counter A4 Upper DWord

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

Size (in bits): 32

Address: 02824h

This register enables the current live value of performance counter A4 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.
DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A4 Upper DWord Free

OAPERF_A4_UPPER_FREE - Aggregate Perf Counter A4 Upper

DWord Free

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

Size (in bits): 32

Address: 02964h

This register counts the same event as counter A4 however is not affected by context ID or other conditions that
prevent A4 from incrementing. This counter is free running, always enabled and counting irrespective of OA
enabled or disabled. Please refer to the detailed description of the aggregating performance counters in the
Aggregating Counters section for more details on what event is counted using this register.

DWord | Bit Description
0 31:8 | Reserved
|Format: |PBC
7:0 |Upper Value
|Format: |U8

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed
through MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A5

OAPERF_AS5 - Aggregate Perf Counter A5

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

Size (in bits): 32

Address: 02828h

This register reflects the count value of the OA Performance counter A5. DefaultValue="00000000h"

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A5 Upper DWord

OAPERF_A5_UPPER - Aggregate Perf Counter A5 Upper DWord

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

Size (in bits): 32

Address: 0282Ch

This register enables the current live value of performance counter A5 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description
0 31:8 | Reserved
|Format: |PBC
7:0 |Upper Value
|Format: |U8

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that

there is no "latch and hold" mechanism for performance counters when they are accessed through

MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A6

OAPERF_A6 - Aggregate Perf Counter A6

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

Size (in bits): 32

Address: 02830h

This register reflects the count value of the OA Performance counter A6. DefaultValue="00000000h"

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A6 Lower DWord Free

OAPERF_A6_LOWER_FREE - Aggregate Perf Counter A6 Lower
DWord Free

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

Size (in bits): 32

Address: 02968h

This register counts the same event as counter A6 however is not affected by context ID or other conditions that
prevent A6 from incrementing. his counter is free running, always enabled and counting irrespective of OA
enabled or disabled. Please refer to the detailed description of the aggregating performance counters in the
Aggregating Counters section for more details on what event is counted used this register.

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed
through MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A6 Upper DWord

OAPERF_A6_UPPER - Aggregate Perf Counter A6 Upper DWord

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

Size (in bits): 32

Address: 02834h

This register enables the current live value of performance counter A6 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.
DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A6 Upper DWord Free

OAPERF_A6_UPPER_FREE - Aggregate Perf Counter A6 Upper

DWord Free

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

Size (in bits): 32

Address: 0296Ch

This register counts the same event as counter A6 however is not affected by context ID or other conditions that
prevent A6 from incrementing. his counter is free running, always enabled and counting irrespective of OA
enabled or disabled. Please refer to the detailed description of the aggregating performance counters in the
Aggregating Counters section for more details on what event is counted using this register.

DWord | Bit Description
0 31:8 | Reserved
|Format: |PBC
7:0 |Upper Value
|Format: |U8

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed
through MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A7

OAPERF_A7 - Aggregate Perf Counter A7

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

Size (in bits): 32

Address: 02838h

This register reflects the count value of the OA Performance counter A7. DefaultValue="00000000h"

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A7 Upper DWord

OAPERF_A7_UPPER - Aggregate Perf Counter A7 Upper DWord

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

Size (in bits): 32

Address: 0283Ch

This register enables the current live value of performance counter A7 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A8

OAPERF_A8 - Aggregate Perf Counter A8

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

Size (in bits): 32

Address: 02840h

This register reflects the count value of the OA Performance counter A8. DefaultValue="00000000h"

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A8 Upper DWord

OAPERF_A8_UPPER - Aggregate Perf Counter A8 Upper DWord

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

Size (in bits): 32

Address: 02844h

This register enables the current live value of performance counter A8 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description
0 31:8 | Reserved
|Format: |PBC
7:0 |Upper Value
|Format: |U8

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that

there is no "latch and hold" mechanism for performance counters when they are accessed through

MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A9

OAPERF_A9 - Aggregate Perf Counter A9

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

Size (in bits): 32

Address: 02848h

This register reflects the count value of the OA Performance counter A9. DefaultValue="00000000h"

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A9 Upper DWord

OAPERF_A9_UPPER - Aggregate Perf Counter A9 Upper DWord

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

Size (in bits): 32

Address: 0284Ch

This register enables the current live value of performance counter A9 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description
0 31:8 | Reserved
|Format: |PBC
7:0 |Upper Value
|Format: |U8

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that

there is no "latch and hold" mechanism for performance counters when they are accessed through

MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A10

OAPERF_A10 - Aggregate Perf Counter A10

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02850h

This register reflects the count value of the OA Performance counter A10. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A10 Upper DWord

OAPERF_A10_UPPER - Aggregate Perf Counter A10 Upper DWord

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

Size (in bits): 32

Address: 02854h

This register enables the current live value of performance counter A10 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A11

OAPERF_A11 - Aggregate Perf Counter A11

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02858h

This register reflects the count value of the OA Performance counter A11. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A11 Upper DWord

OAPERF_A11_UPPER - Aggregate Perf Counter A11 Upper DWord

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

Size (in bits): 32

Address: 0285Ch

This register enables the current live value of performance counter A11 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A12

OAPERF_A12 - Aggregate Perf Counter A12

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02860h

This register reflects the count value of the OA Performance counter A12. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A12 Upper DWord

OAPERF_A12_UPPER - Aggregate Perf Counter A12 Upper DWord

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

Size (in bits): 32

Address: 02864h

This register enables the current live value of performance counter A12 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A13

OAPERF_A13 - Aggregate Perf Counter A13

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02868h

This register reflects the count value of the OA Performance counter A13. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A13 Upper DWord

OAPERF_A13_UPPER - Aggregate Perf Counter A13 Upper DWord

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

Size (in bits): 32

Address: 0286Ch

This register enables the current live value of performance counter A13 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A14

OAPERF_A14 - Aggregate Perf Counter A14

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02870h

This register reflects the count value of the OA Performance counter A14. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A14 Upper DWord

OAPERF_A14_UPPER - Aggregate Perf Counter A14 Upper DWord

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

Size (in bits): 32

Address: 02874h

This register enables the current live value of performance counter A14 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A15

OAPERF_A15 - Aggregate Perf Counter A15

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02878h

This register reflects the count value of the OA Performance counter A15. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A15 Upper DWord

OAPERF_A15_UPPER - Aggregate Perf Counter A15 Upper DWord

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

Size (in bits): 32

Address: 0287Ch

This register enables the current live value of performance counter A15 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A16

OAPERF_A16 - Aggregate Perf Counter A16

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02880h

This register reflects the count value of the OA Performance counter A16. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A16 Upper DWord

OAPERF_A16_UPPER - Aggregate Perf Counter A16 Upper DWord

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

Size (in bits): 32

Address: 02884h

This register enables the current live value of performance counter A16 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A17

OAPERF_A17 - Aggregate Perf Counter A17

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02888h

This register reflects the count value of the OA Performance counter A17. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A17 Upper DWord

OAPERF_A17_UPPER - Aggregate Perf Counter A17 Upper DWord

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

Size (in bits): 32

Address: 0288Ch

This register enables the current live value of performance counter A17 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A18

OAPERF_A18 - Aggregate Perf Counter A18

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02890h

This register reflects the count value of the OA Performance counter A9. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A18_UPPER - Aggregate Perf Counter A18 Upper DWord

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

Size (in bits): 32

Address: 02894h

This register enables the current live value of performance counter A18 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description
0 31:8 | Reserved
|Format: |PBC
7:0 |Upper Value
Format: |U8

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A19

OAPERF_A19 - Aggregate Perf Counter A19

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02898h

This register reflects the count value of the OA Performance counter A19. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A19 Lower DWord Free

OAPERF_A19_ LOWER_FREE - Aggregate Perf Counter A19 Lower
DWord Free

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

Size (in bits): 32

Address: 02970h

This register counts the same event as counter A19 however is not affected by context ID or other conditions
that prevent A19 from incrementing. This counter is free running, always enabled and counting irrespective of
OA enabled or disabled. Please refer to the detailed description of the aggregating performance counters in the
Aggregating Counters section for more details on what event is counted used this register.

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed
through MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A19 Upper DWord

OAPERF_A19 _UPPER - Aggregate Perf Counter A19 Upper DWord

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

Size (in bits): 32

Address: 0289Ch

This register enables the current live value of performance counter A19 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A19 Upper DWord Free

OAPERF_A19_UPPER_FREE - Aggregate Perf Counter A19 Upper

DWord Free

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

Size (in bits): 32

Address: 02974h

This register counts the same event as counter A19 however is not affected by context ID or other conditions
that prevent A19 from incrementing. This counter is free running, always enabled and counting irrespective of
OA enabled or disabled. Please refer to the detailed description of the aggregating performance counters in the
Aggregating Counters section for more details on what event is counted using this register.

DWord | Bit Description
0 31:8 [ Reserved
|Format: |PBC |
7:0 |Upper Value
|Format: |U8 |

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed
through MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A20

OAPERF_A20 - Aggregate Perf Counter A20

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 028A0h

This register reflects the count value of the OA Performance counter A20. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A20 Lower DWord Free

OAPERF_A20_LOWER_FREE - Aggregate Perf Counter A20 Lower
DWord Free

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

Size (in bits): 32

Address: 02978h

This register counts the same event as counter A20 however is not affected by context ID or other conditions
that prevent A20 from incrementing. This counter is free running, always enabled and counting irrespective of
OA enabled or disabled. Please refer to the detailed description of the aggregating performance counters in the
Aggregating Counters section for more details on what event is counted used this register.

DWord | Bit Description

0 31:0 | Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed
through MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A20 Upper DWord

OAPERF_A20_UPPER - Aggregate Perf Counter A20 Upper DWord

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

Size (in bits): 32

Address: 028A4h

This register enables the current live value of performance counter A20 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A20 Upper DWord Free

OAPERF_A20_UPPER_FREE - Aggregate Perf Counter A20 Upper

DWord Free

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

Size (in bits): 32

Address: 0297Ch

This register counts the same event as counter A20 however is not affected by context ID or other conditions
that prevent A20 from incrementing. his counter is free running, always enabled and counting irrespective of OA
enabled or disabled. Please refer to the detailed description of the aggregating performance counters in the
Aggregating Counters section for more details on what event is counted using this register.

DWord | Bit Description
0 31:8 [ Reserved
|Format: |PBC |
7:0 |Upper Value
|Format: |U8 |

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed
through MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A21

OAPERF_A21 - Aggregate Perf Counter A21

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 028A8h

This register reflects the count value of the OA Performance counter A21. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A21 Upper DWord

OAPERF_A21_UPPER - Aggregate Perf Counter A21 Upper DWord

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

Size (in bits): 32

Address: 028ACh

This register enables the current live value of performance counter A21 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A22

OAPERF_A22 - Aggregate Perf Counter A22

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 028B0h

This register reflects the count value of the OA Performance counter A22. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A22 Upper DWord

OAPERF_A22_UPPER - Aggregate Perf Counter A22 Upper DWord

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

Size (in bits): 32

Address: 028B4h

This register enables the current live value of performance counter A22 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A23

OAPERF_A23 - Aggregate Perf Counter A23

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 028B8h

This register reflects the count value of the OA Performance counter A23. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A23 Upper DWord

OAPERF_A23_UPPER - Aggregate Perf Counter A23 Upper DWord

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

Size (in bits): 32

Address: 028BCh

This register enables the current live value of performance counter A23 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A24

OAPERF_A24 - Aggregate Perf Counter A24

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 028C0h

This register reflects the count value of the OA Performance counter A24. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.

60 Doc Ref # IHD-OS-SKL-Vol 2c-05.16




Command Reference: Registers ‘ |nte|) )
experience
what's inside’

Aggregate Perf Counter A24 Upper DWord

OAPERF_A24_UPPER - Aggregate Perf Counter A24 Upper DWord

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

Size (in bits): 32

Address: 028C4h

This register enables the current live value of performance counter A24 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A25

OAPERF_A25 - Aggregate Perf Counter A25

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 028C8h

This register reflects the count value of the OA Performance counter A25. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A25 Upper DWord

OAPERF_A25_UPPER - Aggregate Perf Counter A25 Upper DWord

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

Size (in bits): 32

Address: 028CCh

This register enables the current live value of performance counter A25 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A26

OAPERF_A26 - Aggregate Perf Counter A26

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 028D0h

This register reflects the count value of the OA Performance counter A26. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A26 Upper DWord

OAPERF_A26_UPPER - Aggregate Perf Counter A26 Upper DWord

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

Size (in bits): 32

Address: 028D4h

This register enables the current live value of performance counter A26 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A27

OAPERF_A27 - Aggregate Perf Counter A27

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 028D8h

This register reflects the count value of the OA Performance counter A27. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A27 Upper DWord

OAPERF_A27_UPPER - Aggregate Perf Counter A27 Upper DWord

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

Size (in bits): 32

Address: 028DCh

This register enables the current live value of performance counter A27 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A28

OAPERF_A28 - Aggregate Perf Counter A28

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 028EOh

This register reflects the count value of the OA Performance counter A28. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A28 Upper DWord

OAPERF_A28_UPPER - Aggregate Perf Counter A28 Upper DWord

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

Size (in bits): 32

Address: 028E4h

This register enables the current live value of performance counter A28 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A29

OAPERF_A29 - Aggregate Perf Counter A29

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 028E8h

This register reflects the count value of the OA Performance counter A29. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A29 Upper DWord

OAPERF_A29 UPPER - Aggregate Perf Counter A29 Upper DWord

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

Size (in bits): 32

Address: 028ECh

This register enables the current live value of performance counter A29 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description
0 31:8 | Reserved
|Format: |PBC
7:0 |Upper Value
|Format: |U8

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A30

OAPERF_A30 - Aggregate Perf Counter A30

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 028F0h

This register reflects the count value of the OA Performance counter A30. DefaultValue="00000000h"
DWord | Bit Description

0 31:0| Considerations

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A30 Upper DWord

OAPERF_A30_UPPER - Aggregate Perf Counter A30 Upper DWord

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

Size (in bits): 32

Address: 028F4h

This register enables the current live value of performance counter A30 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A31

OAPERF_A31 - Aggregate_Perf Counter_A31

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 028F8h
This register reflects the count value of the OA Performance counter A31
DWord | Bit Description

0 31:0| Considerations

Format: u32

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A31 Upper DWord

OAPERF_A31_UPPER - Aggregate Perf Counter A31 Upper DWord

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

Size (in bits): 32

Address: 028FCh

This register enables the current live value of performance counter A31 to be read. Please refer to the detailed
description of the aggregating performance counters in the Aggregating Counters section for more details on
what event is reported via this register.

DWord | Bit Description

0 31:8 | Reserved
| Format: | PBC

7:0 |Upper Value

| Format: | us

This 8-bit field returns bits 39:32 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A32

OAPERF_A32 - Aggregate_Perf_Counter_A32

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 02900h
This register reflects the count value of the OA Performance counter A32
DWord | Bit Description

0 31:0| Considerations

Format: u32

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A33

OAPERF_A33 - Aggregate_Perf_Counter_A33

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 02904h
This register reflects the count value of the OA Performance counter A33
DWord | Bit Description
0 31:0| Considerations

Format: u32

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that

there is no "latch and hold" mechanism for performance counters when they are accessed through

MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A34

OAPERF_A34 - Aggregate_Perf_ Counter_A34

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 02908h
This register reflects the count value of the OA Performance counter A34
DWord | Bit Description

0 31:0| Considerations

Format: u32

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A35

OAPERF_A35 - Aggregate_Perf_Counter_A35

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 0290Ch
This register reflects the count value of the OA Performance counter A35
DWord | Bit Description

0 31:0| Considerations

Format: u32

This 32-bit field returns bits 31:0 of the live performance counter value when read. Note that
there is no "latch and hold" mechanism for performance counters when they are accessed through
MMIO, so the value returned from this register may be different on back-to-back reads.
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All Engine Fault Register

FAULT REG - All Engine Fault Register

Register Space: MMIO: 0/2/0
Default Value: 0x00000000
Size (in bits): 32

Address: 04094h

DWord | Bit Description

0 31:1| All Engine Fault Register

Default Value: 0000000000000000000000000000000b

Access: R/W

Bit[31:15]: Reserved.
Bit[14:12]:

Engine ID:

000b - GFX.

001b - MFXO.

010b - MFX1.

011b - VEBX.

100b - BLT.

110b - Reserved.

Bit[11]: Reserved.

Bit[10:3]: SRCID of Fault.

This is the Source ID of the unit that requested the cycle that generated the First Page fault for
this engine. This value is locked and not updated on subsequent faults, until the valid bit of this
register is cleared by SW.

Bit[2:1]:

Fault Type (GFX_FT):

Type of Fault recorded:

00b - Invalid PTE Fault.

01b - Invalid PDE Fault.

10b - Invalid PDPE Fault.

11b - Invalid PML4E Fault.

This value is locked and not updated on subsequent faults, until the valid bit of this register is
cleared by SW.

All bits are only valid with bit[0]=1.

0 |Valid Bit
Default Value: Ob
Access: R/W

This bit indicates that the first fault for this engine has been recorded. It can only be cleared by
SW, which also clears the other fields.
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ARB_CTL

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x0E661056
Access: R/W
Size (in bits): 32
Address: 45000h-45003h
Name: Display Arbitration Control 1
ShortName: ARB_CTL
Power: PGO
Reset: soft
DWord | Bit Description
0 31 |Reserved
30 |Reserved
29 |Reserved
28:26 | HP Queue Watermark
Default Value: 011b 4 entries
The value in this register indicates the number of entries the high priority queue should have
before it can be read. The value is zero based.
25:24 | LP Write Request Limit
The value in this register indicates the maximum number of back to back LP write requests that
will be accepted from a single client before re-arbitrating.
Value Name
00b 1
01b 2
10b 4 [Default]
11b 8
23:20 | TLB Request Limit
The value in this register indicates the maximum number of TLB requests that can be made in an
arbitration loop. Zero is not a valid programming.
Value Name
0110b 6 [Default]
[1,15]
19:16 | TLB Request InFlight Limit
The value in this register indicates the maximum number of TLB (or VTd) requests that can be in
flight at any given time. Zero is not a valid programming.
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ARB_CTL
Value Name
0110b 6 [Default]
[1,15]
15 | FBC Watermark Disable
Setting this bit disables the FBC watermarks.
Value Name
Ob Enable
1b Disable
14:13 | Tiled Address Swizzling
DRAM configuration registers show if memory address swizzling is needed.
Value Name Description
00b No Display No display request address swizzling
01b Reserved Address bit[6] swizzling for tiled surfaces is not used
10b Reserved
11b Reserved
12:8 | HP Page Break Limit

The value in this register represents the maximum number of page breaks allowed in a HP
request chain. Zero is not a valid programming.

chain.

Value Name
10000b 16 [Default]
[1,31]
7 |Reserved
6:0 [HP Data Request Limit

The value in this register represents the maximum number of cachelines allowed in a HP request

Value

Name

1010110b

86 [Default]

[1,127]

Restriction

This value must always be programmed greater than 8.
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ARB CTL2
ARB CTL2
Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x20000600
Access: R/W
Size (in bits): 32
Address: 45004h-45007h
Name: Display Arbitration Control 2
ShortName: ARB_CTL2
Power: PGO
Reset: soft
DWord | Bit Description
0 31 |Reserved
30 |Reserved
Format: MBZ
29:28 | LP WD Write Request Limit
The value in this register indicates the maximum number of back to back LP write requests that
will be accepted from WD before re-arbitrating.
Value Name
00b 1
01b 2
10b 4 [Default]
11b 8
27:25 | Reserved
Format: | MBZ
24:20 | Reserved
Format: | MBZ
19:16 | Reserved
Format: | MBZ
15 |[Reserved
| Format: | MBZ
14 |[Reserved
| Format: | MBZ
13 |Reserved
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ARB_CTL2

Arbiter Trickle Feed Allow On HP Request

If enabled, Arbiter will allow trickle feed request from all clients if any of the client sends a high
priority request

This field must be kept at default value.

Value Name

Ob Disable [Default]

1b Enable

11

Reserved

10:9

Inflight LP Read Request Limit
The value in this register represents the maximum number of LP read request transactions that
can be inflight at any given time.

Value Name

00b 1LP

01b 2LP

10b 3LP

11b 4 LP [Default]

Reserved

| Format: | MBZ

Reserved

Reserved

| Format: | MBZ

5:4

Inflight HP Read Request Limit
The value in this register represents the maximum number of HP read request transactions that
can be inflight at any given time.

Value Name

00b 128 HP

01b 64 HP

10b 32 HP

11b 16 HP

Enable IPC

Enables the Isochronous Priority Control. If enabled, Display sends demoted requests once the
transition watermark is reached. If transition watermark is not enabled, Display sends demoted
requests when the display buffer is full.

Value Name

0Ob Disable

1b Enable

Reserved

Format: MBZ
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ARB CTL2

1:0 |RTID FIFO Watermark

The value in this register represents the watermark value for the RTID FIFO. HP transactions will
start only when the FIFO level is above or equal the watermark.

Value Name
00b 8 RTIDs
01b 16 RTIDs
10b 32 RTIDs
11b Reserved
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Arbiter Control Register

GARBCNTLREG - Arbiter Control Register

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x29124100

Size (in bits): 32

Address: 0B004h

DWord | Bit Description

0 31 [Reserved

30 |Disables hashing function

Access: R/W

Disables hashing function to generate bank_id[1:0] for L3$ bank accessing, and forces the use of
address[7:6] for bank_id[1:0].

0: (default) Hash function enabled to generate L3$ bank IDs.

1: L3$ address[7:6] used as L3$ bank IDs.

Incf_csr_I13bankidhashdis.

(This bit needs to set corresponding bit Ipfcon_csr_I3bankidhashdis in LPFC.)

29:28 | Arbitration priority order between RCC and MSC

Default Value: 10b

Access: R/W

Arbitration priority order between RCC and MSC.

00b/11b: Invalid; default setting used.

10b: Default setting; RCC MSC (i.e,, MSC has higher priority).
01b: RCC MSC (i.e., RCC has higher priority).
Incf_csr_rcc_msc_pri[1:0].

27:22 | Arbitration priority order between RCZ, STC, and HIZ

Default Value: 100100b

Access: R/W

Arbitration priority order between RCZ, STC, and HIZ.
100100b: Default setting; RCZ STC HIZ.

(i.e., RCZ has lowest priority; HIZ has highest priority).
100001b: RCZ ; HIZ ; STC.

011000b: STC ; RCZ ; HIZ

010010b: STC ; HIZ ; RCZ.

001001b: HIZ ; RCZ ; STC.

000110b: HIZ ; STC ; RCZ.

Note: Others settings are invalid, and result in use of default.
Incf_csr_rcz_stc_hiz_pri[5:0].
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GARBCNTLREG - Arbiter Control Register

21:19

Write data port arbitration priority between Z client writes and L3$ evictions

Default Value: 010b

Access: R/W

Z Max Write Request Limit Count (GFXC_MRLC).

This is the MAX number of Allowed Requests Count - These counters keep track of the accepted
requests from each engine. Requests are counted, regardless of kind of cycle (both Slice 0 and 1).
Minimum count value must be = 1.

Incf_csr_wdpagapz[2:0].

18:16

Write data port arbitration priority between C client writes and Z/L3$ writes/evictions

Default Value: 010b

Access: R/W

C Max Request Limit Count (GFXZ_MRLC).

This is the MAX number of Allowed Requests Count - These counters keep track of the accepted
requests from each engine. Requests are counted, regardless of kind of cycle (both Slice 0 and 1).
Minimum count value must be = 1.

Incf_csr_wdpagapc[2:0].

15

14:12

Reserved

Access: RO

L3 Max Write Request Limit Count

Default Value: 100b
Access: R/W

L3 Max Write Request Limit Count (GFXL3_MRLC).

This is the MAX number of Allowed Requests Count - These counters keep track of the accepted
requests from each engine. Requests are counted, regardless of kind of cycle (Miss/Hit/Present).
Minimum count value must be = 1.

Incf_csr_wdpagapl3[2:0].

11:9

Reserved
Access: RO
GAPs_fixarb_en
Default Value: 1b
Access: R/W

Incf_csr_gaps_fixarb_en.

GAPS TSV Credit fix Enable

Access: R/W

Disables GAPS TSV fix for credit signal

0 (default): GAPS TSV fix for credit signal is disabled

1: GAPS TSV fix for credit signal is enabled

This bit always needs to be programmed to 1 as part of the BIOS sequence
Incf_csr_gaps_tsvfix_en.

6:0

Reserved

Access: RO
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Arbiter Mode Control Register

Command Reference: Registers

ARB_MODE - Arbiter Mode Control Register

Register Space: MMIO: 0/2/0
Default Value: 0x00000000
Size (in bits): 32
Address: 04030h
DWord| Bit Description
0 31:16 | Mask Bits
Default Value: 0000000000000000b
Access: RO
Mask Bits act as Write Enables for the bits[15:0] of this register.
15 | Extra Register Bit 15
Default Value: Ob
Access: R/W
Bit 15 toggles (XOR) the meaning of Per Client Write Drop Enables (Register 40b4); If 0, drop per
client happens as stated in register 40b4 definition; If 1, the meaning changes, and a 1 on a bit in
register 40b4 means dont drop while 0 means drop. In this case, the default (for clients not
included in 40b4) will be drop enabled.
14 | Extra Register Bit 14
Default Value: Ob
Access: R/W
Reserved.
13 |DC GDR
Default Value: Ob
Access: R/W
12 |HIZ GDR
Default Value: Ob
Access: R/W
11 |STC GDR
Default Value: Ob
Access: R/W
10 |BLB GDR
Default Value: Ob
Access: R/W
9 |GAM PD GDR
Default Value: Ob
Access: R/W
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ARB_MODE - Arbiter Mode Control Register

Extra Register Bit 8

Default Value:

Ob

Access:

R/W

Description

Reserved.

7:6

Cacheability Attribute Override

Default Value:

00b

Access:

R/W

00b No override.

01b UC (LLC/eLLC) - Allocation age is don't care.

10b WT in LLC/eLLC - Aged is 3.

11b WB in LLC/eLLC - Aged is 3.

The above conditions apply for the following conditions only:

1. Register overwrite except for GTT, CFG and L3 coherent wcil cycles
2. Read- GTTRD, CFGRD

3. Write- GTTWR, CFGWR, DMWR (with gam_ci_wcoherenttype[2:0]="001" WCIL* w/self snoop)

Extra Register Bit 5

Default Value:

Ob

Access:

R/W

Reserved.

VMC GDR Enable

Default Value:

Ob

Access:

R/W

When this bit is set, data requested from the VMC client is generated by the GDR Algorithm.

Texture Cache (MT) GDR Enable Bit

Default Value:

Ob

Access:

R/W

When this bit is set, data requested from the Texture Cache (MT) client is generated by the GDR

algorithm.

Depth (RCZ) Cache GDR Enable bit

Default Value:

Ob

Access:

R/W

Depth Cache GDR enable bit. Project: All. Format: U1.

When this bit is set, data requested from the Depth Cache client is generated by the GDR

algorithm (See GDR algorithm in xxx section).
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Command Reference: Registers

ARB_MODE - Arbiter Mode Control Register

1 |Color Cache (RCC) GDR Enable Bit

Default Value:

Ob

Access:

R/W

algorithm.

When this bit is set, data requested from the Color Cache (RCC) client is generated by the GDR

0 |GTT Accesses GDR

Default Value:

Ob

Access:

R/W

memory access are also tagged as GDR to SQ.

When this bit is enabled along with the Client's GDR bit, PPGTT and GGTT requests for this
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ASLS_0_2_0 _PCI - ASL Storage

Register Space: PCl: 0/2/0
Source: BSpec
Default Value: 0x00000000
Size (in bits): 32

Address: 000FCh

This is a software scratch register. The exact bit register usage must be worked out in common between System
BIOS and driver software. For each device, the ASL control method requires two bits for DOD (BIOS detectable
yes or no, VGA/NonVGA), one bit for DGS (enable/disable requested), and two bits for DCS (enabled
now/disabled now, connected or not).

DWord

Bit

Description

0

31:0

Device Switching Storage

Default Value:

00000000000000000000000000000000b

Access:

R/W

Software controlled usage to support device switching.
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ATS Capability

ATS_CAP_0_2_0_PCI - ATS Capability

Register Space: PCl: 0/2/0
Source: BSpec
Default Value: 0x00000020
Size (in bits): 16
Address: 00204h
ATS Capability reports support for Device-TLBs on Device-2, compliant to PCl Express ATS specification.
DWord | Bit Description

0 5 |Page Aligned Request
Default Value: 1b

Access: RO

Hardwired to 1, the Untranslated Address is always aligned to a 4096 byte boundary. Processor
Graphics reports value of 1b indicating all VT-d and SVM translations are page-aligned.

4.0 | Invalidate Queue Depth
Default Value: 00000b
Access: RO

The number of Invalidate Requests that the endpoint can accept before putting back pressure on
the upstream connection. Hardwired to Oh, the function can accept 32 Invalidate Requests.
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ATS CTRL 0 2 0 PCI - ATS Control

Register Space: PCl: 0/2/0
Source: BSpec
Default Value: 0x00000000
Size (in bits): 16
Address: 00206h
DWord | Bit Description
0 15 | ATS Enable
Default Value: Ob
Access: R/W
When Set, the function is enabled to cache translations. Processor graphics ignores this field, as
GT uses GTLB as IOTLB and only pretends to software that it has a Device-TLB. Software is
expected to Set this field before configuring extended context-entry for Device2 with Page
Request Enable field Set. For compatibility, this field is implemeted as RW as software can read it
to determine ATS enable status.
14:5 | Reserved
Format: MBZ
4:0 | Smallest Translation Unit
Default Value: 00000b
Access: R/W
This value indicates to the Endpoint the minimum number of 4096-byte blocks that is indicated in
a Translation Completion or Invalidate Request. This is a power of 2 multiple and the number of
blocks is 2ASTU. A value of 0 indicates one block and value 1F indicates 231 blocks. For IGD this
must be programmed to Oh for 4KB as smallest translation unit.
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ATS Extended Capability Header

ATS_EXTCAP_0_2_0_PCI - ATS Extended Capability Header

Register Space: PCl: 0/2/0
Source: BSpec
Default Value: 0x3001000F
Size (in bits): 32
Address: 00200h
ATS Capability reports support for Device-TLBs on Device-2, compliant to PCl Express ATS specification.
DWord| Bit Description
0 31:20 | Next Capability Offset
Default Value: 001100000000b
Access: RO

This is a hardwired pointer to the next item in the capabilities list. Value 300h in this field
provides the offset for Page-Request Capability.

19:16 | Version
Default Value: 0001b
Access: RO

Hardwired to capability version 1.

15:0 | Capability ID
Default Value: 0000000000001111b
Access: RO

Hardwired to the ATS Extended Capability ID
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AUD_CONFIG

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x0070FA60

Access: R/W

Size (in bits): 32

Address: 65000h-65003h

Name: Audio Configuration Transcoder A
ShortName: AUD_TCA_CONFIG

Power: off/on

Reset: soft

Address: 65100h-65103h

Name: Audio Configuration Transcoder B
ShortName: AUD_TCB_CONFIG

Power: off/on

Reset: soft

Address: 65200h-65203h

Name: Audio Configuration Transcoder C
ShortName: AUD_TCC_CONFIG

Power: off/on

Reset: soft

This register configures the audio output. There is one instance of this register per transcoder A/B/C. Each

Transcoder is independent of the other.

DWord| Bit Description
0 31:30 | Reserved
29 |N value Index
Value Name Description
Ob HDMI N value read on bits 27:20 and 15:4 reflects HDMI N value. Bits 27:20 and
[Default] 15:4 are programmable to any N value. Default h7FA6 when bit 28 is not

1b DisplayPort

N value read on bits 27:20 and 15:4 reflects DisplayPort N value. Set this
bit to 1 before programming N value register. When this bit is set to 1,
27:20 and 15:4 will reflect the current N value. Default is h8000 when bit
28 is not set.

28 |N programming enable
This bit enables programming of N values for non-CEA modes. Please note that the transcoder
to which audio is attached must be disabled when changing this field.
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27:20 |Upper N value
| Default Value: |00000111b
These are bits [19:12] of programmable N values for non-CEA modes. Bit 29 of this register must
also be written in order to enable programming. Please note that the transcoder to which audio
is attached must be disabled when changing this field. See bit 29 description for default values.
19:16 | Pixel Clock HDMI
This is the target frequency of the CEA/HDMI video mode to which the audio stream is added.
This value is used for generating N_CTS packets. This refers to only HDMI Pixel clock and does
not refer to DisplayPort Link clock. DisplayPort Link clock does not require this programming.
Note: The transcoder on which audio is attached must be disabled when changing this field.
Value Name Description
0Ob [Default]
0000b |25.2 /1.001 MHz |25.2/1.001 MHz
0001b [25.2 MHz 25.2 MHz (Program this value for pixel clocks not listed in this field)
0010b |27 MHz 27 MHz
0011b 27 * 1.001 MHz 27 * 1.001 MHz
0100b |54 MHz 54 MHz
0101b [54 * 1.001 MHz 54 *1.001 MHz
0110b [74.25/1.001 MHz | 74.25 / 1.001 MHz
0111b [74.25 MHz 74.25 MHz
1000b (148.5/1.001 MHz | 148.5 / 1.001 MHz
1001b [148.5 MHz 148.5 MHz
Others | Reserved Reserved
15:4 |Lower N value
Default Value: 111110100110b
These are bits [11:0] of programmable N values for non-CEA modes. Bit 29 of this register must
also be written in order to enable programming. Please note that the transcoder to which audio
is attached must be disabled when changing this field. See bit 29 description for default values
3 [Reserved
2:0 [Reserved
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AUD _DIP_ELD CTRL_ST

AUD_DIP_ELD_CTRL_ST

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00005400

Access: R/W

Size (in bits): 32

Address: 650B4h-650B7h

Name: Audio Control State for DIP and ELD Transcoder A
ShortName: AUD_TCA_DIP_ELD_CTRL_ST

Power: off/on

Reset: soft

Address: 651B4h-651B7h

Name: Audio Control State for DIP and ELD Transcoder B
ShortName: AUD_TCB_DIP_ELD_CTRL_ST

Power: off/on

Reset: soft

Address: 652B4h-652B7h

Name: Audio Control State for DIP and ELD Transcoder C
ShortName: AUD_TCC_DIP_ELD_CTRL_ST

Power: off/on

Reset: soft

There is one instance of this register per transcoder A/B/C.

DWord| Bit Description

0 31 |Reserved

Format: | MBZ

30:29 | DIP Port Select

Access: | RO

This read-only bit reflects which port is used to transmit the DIP data. This can only change
when DIP is disabled. If one or more audio-related DIP packets is enabled and audio is enabled
on a digital port, these bits will reflect the digital port to which audio is directed. For DP MST, this
is the device select/pipe select.

Value Name Description
00b Reserved [Default] Reserved
01b Digital Port B Digital Port B
10b Digital Port C Digital Port C
11b Digital Port D Digital Port D
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AUD_DIP_ELD_CTRL_ST

28:25

Reserved

| Format: | MBZ

24:21

DIP type enable status

| Access: | RO

These bits reflect the DIP types enabled. It can be updated while the port is enabled. Within 2
vblank periods, the DIP is guaranteed to have been transmitted. Disabling a DIP type results in
setting the contents of that DIP buffer to zero. A reserved setting reflects a disabled DIP.

Value Name Description
0000b | [Default]
XXX0b | DIP Disable Audio DIP disabled
XXX1b |DIP Enable Audio DIP enabled
XX0Xb | ACP Disable Generic 1 (ACP) DIP disabled
XX1Xb [ACP Enable Generic 1 (ACP) DIP enabled
X0XXb | Generic 2 Disable Generic 2 DIP disabled
X1XXb | Generic 2 Enable Generic 2 DIP enabled, can be used by ISRC1 or ISRC2
1XXXb |Reserved Reserved

20:18

DIP buffer index

This field is used during read of different DIPs, and during read or write of ELD data. These bits
are used as an index to their respective DIP or ELD buffers. When the index is not valid, the
contents of the DIP will return all Os.

Value Name Description
000b |Audio Audio DIP (31 bytes of address space, 31 bytes of data)
[Default]

001b |Gen 1 Generic 1 (ACP) Data Island Packet (31 bytes of address space, 31
bytes of data)

010b |Gen?2 Generic 2 (ISRC1) Data Island Packet (31 bytes of address space, 31
bytes of data)

011b |Gen 3 Generic 3 (ISRC2) Data Island Packet (31 bytes of address space, 31
bytes of data)

Others | Reserved Reserved
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AUD_DIP_ELD_CTRL_ST

17:16

DIP transmission frequency

Access: | RO

These bits reflect the frequency of DIP transmission for the DIP buffer type designated in bits
20:18. When writing DIP data, this value is also latched when the first DW of the DIP is written.
When read, this value reflects the DIP transmission frequency for the DIP buffer designated in

bits 20:18.

Value Name Description
00b Disable [Default] Disabled
01b Reserved Reserved
10b Send Once Send Once
11b Best Effort Best effort (Send at least every other vsync)
15 |Reserved
Format: MBZ
14:10 | ELD buffer size
Default Value: 10101b
Access: RO
This field reflects the size of the ELD buffer in DWORDs (84 Bytes of ELD)
9:5 |ELD access address
Selects the DWORD address for access to the ELD buffer (84 bytes). The value wraps back to
zero when incremented past the max addressing value Ox1F. This field change takes effect
immediately after being written. The read value indicates the current access address.
4 |ELD ACK
Acknowledgement from the audio driver that ELD read has been completed
3:0 |DIP access address

Selects the DWORD address for access to the DIP buffers. The value wraps back to zero when it
incremented past the max addressing value of OxF. This field change takes effect immediately
after being written. The read value indicates the current access address.
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AUD_EDID_DATA

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 65050h-65053h

Name: Audio EDID Data Block Transcoder A
ShortName: AUD_TCA_EDID_DATA

Power: off/on

Reset: soft

Address: 65150h-65153h

Name: Audio EDID Data Block Transcoder B
ShortName: AUD_TCB_EDID_DATA

Power: off/on

Reset: soft

Address: 65250h-65253h

Name: Audio EDID Data Block Transcoder C
ShortName: AUD_TCC_EDID_DATA

Power: off/on

Reset: soft

These registers contain the HDMI/DP data block from the EDID. The graphics driver reads the EDID and writes
the structure to these registers. The vendor specific data block may be longer than 8 bytes, but the driver must
not write more than 48 bytes to the buffer. The EDID format is Version 3 within the CEA-861B specification. The
HDMI/DP Vendor Specific Data Block is described in version 1.1 of the HDMI specification. These values are
returned from the device as the HDMI/DP Vendor Specific Data Block response to a Get HDMI/DP Widget
command. Writing sequence:

e Video software sets ELD invalid, and sets the ELD access address to 0, or to the desired DWORD to be
written.

e Video software writes ELD data 1 DWORD at a time. The ELD access address autoincrements with each
DWORD write, wrapping around to address 0 when the max buffer address size of OxF has been reached.

e Please note that software must write an entire DWORD at a time.
e Please note that the audio driver checks the valid bit with each byte read of the ELD. This means that the
video driver can unilaterally write ELD irrespective of audio driver ELD read status.
Reading sequence:
e Video software sets the ELD access address to 0, or to the desired DWORD to be read.
e Video software reads ELD data 1 DWORD at a time. The ELD access address autoincrements with each
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AUD_EDID _DATA

DWORD read, wrapping around to address 0 when the max buffer address size of OxF has been reached.

There is one instance of this register per transcoder A/B/C.

DWord Bit Description

0 31:0 | EDID Data Block
Please note that the contents of this buffer are not cleared when ELD is disabled. The
contents of this buffer are cleared during FLR.
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AUD_FREQ_CNTRL

AUD_FREQ CNTRL

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000010
Access: R/W
Size (in bits): 32
Address: 65900h-65903h
Name: Audio BCLK Frequency Control
ShortName: AUD_FREQ_CNTRL
Power: off/on
Reset: soft
DWord| Bit Description
0 31:16 | Reserved
Format: MBZ
15 |T-Mode
Indicates whether SDI is operating in 1T mode or 2T mode. BIOS or System Software must pre-
program the T-mode register. a. before the iDISPLAY Audio Link is brought out from Link Reset,
b. to a value which is consistent with the value of the its counterpart T-mode bit in the Audio
Controller (inside the Skylake PCH). c. to a value which is within the electrical capabilities of the
platform. Note that 2T mode is prohibited from being used with any BCLK frequency which has
an odd number of bit cells. Example, 2T mode is incompatible with BCLK=6MHz (125 bit cells).
Value Name Description
Ob Enable [Default] 2T mode with sdi data held for 2 bit clks.
1b Disable 1T Mode with sdi data held for 1 bit clock only.
14:5 | Reserved
| Format: MBZ |
4 |96MHz BCLK
| Default Value: | 1b |
Indicates that iDISPLAY Audio Link will run at 96MHz. This bit is defaulted to 1. BIOS or System
Software must pre-program B96 before the iDISPLAY Audio Link is brought out from reset.
3 |48MHz BCLK
| Default Value: |Ob |
Indicates that iDISPLAY Audio Link will run at 48MHz. This bit is defaulted to 0. BIOS or System
Software must pre-program B96 before the iDISPLAY Audio Link is brought out from reset.
2:0 [Reserved
| Format: MBZ |
102 Doc Ref # IHD-OS-SKL-Vol 2¢-05.16




Command Reference: Registers ‘ lntel) )
experience

what'’s inside’
AUD_INFOFR
AUD_INFOFR

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: RO

Size (in bits): 32

Address: 65054h-65057h

Name: Audio Widget Data Island Packet Transcoder A
ShortName: AUD_TCA_INFOFR

Power: off/on

Reset: soft

Address: 65154h-65157h

Name: Audio Widget Data Island Packet Transcoder B
ShortName: AUD_TCB_INFOFR

Power: off/on

Reset: soft

Address: 65254h-65257h

Name: Audio Widget Data Island Packet Transcoder C
ShortName: AUD_TCC_INFOFR

Power: off/on

Reset: soft

When the IF type or dword index is not valid, the contents of the DIP will return all Os.

These values are programmed by the audio driver in an HDMI/DP Widget Set command. They are returned one
byte at a time from the device on the HD audio bus as the HDMI/DP DIP response to a Get HDMI/DP Widget
command. To fetch a specific byte, the audio driver should send an HDMI/DP Widget HDMI/DP DIP Index
Pointer Set command to set the index, then fetch the indexed byte using the HDMI/DP DIP get.

DWord

Bit

Description

0

31:0

Data Island Packet Data
This reflects the contents of the DIP indexed by the DIP access address. The contents of this
buffer are cleared during function reset or HD audio link reset.
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Command Reference: Registers

AUD_M_CTS_ENABLE

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 65028h-6502Bh

Name: Audio M and CTS Programming Enable Transcoder A
ShortName: AUD_TCA_M_CTS_ENABLE

Power: off/on

Reset: soft

Address: 65128h-6512Bh

Name: Audio M and CTS Programming Enable Transcoder B
ShortName: AUD_TCB_M_CTS_ENABLE

Power: off/on

Reset: soft

Address: 65228h-6522Bh

Name: Audio M and CTS Programming Enable Transcoder C
ShortName: AUD_TCC_M_CTS_ENABLE

Power: off/on

Reset: soft

There is one instance of this register per transcoder A/B/C.

DWord| Bit Description
0 31:22 | Reserved
21 |CTS M value Index
Value| Name Description
Ob CTS CTS value read on bits 19:0 reflects CTS value. Bit 19:0 is programmable to
[Default] |any CTS value. default is 0
1b M M value read on bits 19:0 reflects DisplayPort M value. Set this bit to 1
before programming M value register. When this is set to 1 19:0 will reflect
the current M value
20 |Enable CTS or M prog
When set will enable CTS or M programming.
19:0 |CTS programming
These are bits [19:0] of programmable CTS values for non-CEA modes. Bit 21 of this register
must also be written in order to enable programming. Please note that the transcoder to which
audio is attached must be disabled when changing this field.
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AUD_MISC_CTRL

AUD_MISC_CTRL

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000044

Access: R/W

Size (in bits): 32

Address: 65010h-65013h

Name: Audio Converter 1 Misc Control
ShortName: AUD_C1_MISC_CTRL

Power: off/on

Reset: soft

Address: 65110h-65113h

Name: Audio Converter 2 Misc Control
ShortName: AUD_C2_MISC_CTRL

Power: off/on

Reset: soft

Address: 65210h-65213h

Name: Audio Converter 3 Misc Control
ShortName: AUD_C3_MISC_CTRL

Power: off/on

Reset: soft

There is one instance of this register per audio converter 1/2/3.

DWord | Bit Description
0 31:9 | Reserved
Format: | MBZ
8 |Reserved
7:4 | Output Delay
Default Value: |O100b
The number of samples between when the sample is received from the HD Audio link and when it
appears as an analog signal at the pin.
3 |Reserved
Format: | MBZ
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AUD_MISC_CTRL

2 |Sample Fabrication EN bit

|Access: | R/W
This bit indicates whether internal fabrication of audio samples is enabled during a link underrun.
Value Name Description
Ob Disable Audio fabrication disabled
1b Enable [Default] Audio fabrication enabled

1 [Pro Allowed

Access: R/W

By default, the audio device is configured to consumer mode and does not allow the mode to be
changed to professional mode by an HD Audio verb. When Pro is allowed by setting this
configuration bit, the HD Audio codec allows a verb to set the device into professional mode.
Note: Setting this configuration bit does not change the default Pro bit value to be 1. Pro must be
set to 1 through the normal process, using a verb.

Value Name Description
0b Consumer [Default] Consumer use only
1b Professional Professional use allowed

0 |Reserved

Format: MBZ
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AUD_PIN_ELD _CP_VLD

AUD_PIN_ELD CP_VLD

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 650C0h-650C3h
Name: Audio Pin ELD and CP Ready Status
ShortName: AUD_PIN_ELD_CP_VLD
Power: off/on
Reset: soft
DWord| Bit Description
0 31:12 | Reserved
11 |Audio InactiveC
Inactive: When this bit is set, a digital display sink device has been attached but not active for
streaming audio.
Value Name Description
Ob Disable Device is active for streaming audio data
1b Enable Device is connected but not active
10 |Audio Output EnableC
This bit directs audio to the device connected to this transcoder. When enabled along with
Inactive set to 0 and audio data is available, the audio data will be combined with the video data
and sent over this transcoder. The audio unit uses the status of this bit to indicate presence of
the HDMI/DP output to the audio driver.
Value Name Description
Ob Disable No Audio output
1b Valid Audio is enabled
9 |CP ReadyC
This R/W bit reflects the state of CP request from the audio unit. When an audio CP request has
been serviced, it must be reset to 1 by the video software to indicate that the CP request has
been serviced. This is transcoder based. Software should add a delay of 1ms before updating the
CP ready bit. This is needed to make sure that all the pending unsolicited responses are cleared
(transmitted to HD audio) before CP ready unsolicited responses is generated. This is needed in
case of DP MST is enabled and when many changes to PD, ELDV and CP ready bits are done
during mode set.
Value Name Description
Ob Pending or Not Ready CP request pending or not ready to receive requests
1b Ready CP request ready
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AUD_PIN_ELD CP_VLD

8 |ELD validC
This R/W bit reflects the state of the ELD data written to the ELD RAM. After writing the ELD
data, the video software must set this bit to 1 to indicate that the ELD data is valid. At audio
codec initialization, or on a hotplug event, this bit is set to 0 by the video software. This bit is
reflected in the audio pin complex widget as the ELD valid status bit. This is transcoder based.
Value | Name Description
Ob Invalid |ELD data invalid (default, when writing ELD data, set O by software)
1b Valid ELD data valid (Set by video software only)
7 |Audio InactiveB
Inactive: When this bit is set, a digital display sink device has been attached but not active for
streaming audio.
Value Name Description
Ob Disable Device is active for streaming audio data
1b Enable Device is connected but not active
6 |Audio Output EnableB
This bit directs audio to the device connected to this transcoder. When enabled along with
Inactive set to 0 and audio data is available, the audio data will be combined with the video data
and sent over this transcoder. The audio unit uses the status of this bit to indicate presence of
the HDMI/DP output to the audio driver. This is transcoder based.
Value Name Description
Ob Disable No audio output
1b Enable Audio is enabled
5 |CP ReadyB
See CP_ReadyC description.
Value Name Description
Ob Not Ready CP request pending or not ready to receive requests
1b Ready CP request ready
4 |ELD validB
See ELD_validC descripion.
Value | Name Description
Ob Invalid |ELD data invalid (default, when writing ELD data, set O by software)
1b Valid ELD data valid (Set by video software only)
3 |Audio InactiveA
Inactive: When this bit is set, a digital display sink device has been attached but not active for
streaming audio.
Value Name Description
Ob Disable Device is active for streaming audio data
1b Enable Device is connected but not active

108

Doc Ref # IHD-OS-SKL-Vol 2c-05.16



Command Reference: Registers

(lntel)‘expem

what's inside’

AUD_PIN_ELD CP_VLD

2 |Audio Output EnableA
This bit directs audio to the device connected to this transcoder. When enabled along with
Inactive set to 0 and audio data is available, the audio data will be combined with the video data
and sent over this transcoder. The audio unit uses the status of this bit to indicate presence of
the HDMI/DP output to the audio driver. This is transcoder based.

Value Name Description
Ob Disable No audio output
1b Enable Audio is enabled
1 | CP ReadyA
See CP_ReadyC description.
Value Name Description
Ob Not Ready CP request pending or not ready to receive requests
1b Ready CP request ready
0 |ELD validA
See ELD_validC descripion.
Value | Name Description
Ob Invalid |ELD data invalid (default, when writing ELD data, set O by software)
1b Valid ELD data valid (Set by video software only)
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AUD_PIN_PIPE_.CONN_ENTRY_LNGTH

AUD_PIN_PIPE_CONN_ENTRY_LNGTH

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000001

Access: RO

Size (in bits): 32

Address: 650A8h-650ABh

Name: Audio Connection List Entry and Length Transcoder A
ShortName: AUD_TCA_PIN_PIPE_CONN_ENTRY_LNGTH_RO
Power: off/on

Reset: soft

Address: 651A8h-651ABh

Name: Audio Connection List Entry and Length Transcoder B
ShortName: AUD_TCB_PIN_PIPE_CONN_ENTRY_LNGTH_RO
Power: off/on

Reset: soft

Address: 652A8h-652ABh

Name: Audio Connection List Entry and Length Transcoder C
ShortName: AUD_TCC_PIN_PIPE_.CONN_ENTRY_LNGTH_RO
Power: off/on

Reset: soft

These values are returned from the device as the Connection List Length response to a Get Pin Widget

command or Get Device Widget command if DP MST. There is one instance of this register per transcoder A/B/C.

DWord| Bit Description

0 31:16 | Reserved

15:8 | Connection List Entry

Connection to Convertor Widget Node 0x03

7 |Long Form
This bit indicates whether the items in the connection list are long form or short form. This bit is
hardwired to 0 (items in connection list are short form)

6:0 [Connection List Length

Default Value: 0000001b

This field indicates the number of items in the connection list. If this field is 2, there is only one
hardwired input possible, which is read from the Connection List, and there is no Connection
Select Control.
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AUD_PIPE_CONN_SEL CTRL

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00030303

Access: RO

Size (in bits): 32

Address: 650ACh-650AFh

Name: Audio Pipe Connection Select Control
ShortName: AUD_PIN_PIPE_CONN_SEL_CTRL_RO
Power: off/on

Reset: soft

These values are returned from the device as the Connection List Length response to a Get Pin Widget
command or Get Device Widget command for DP MST.

DWord Bit Description
0 31:24 |Reserved
23:16 |Connection select Control D
Connection Index Currently Set [Default 0x00], Port D Widget is set to 0x02
Value Name
03h [Default]
15:8 [Connection select Control C
Connection Index Currently Set [Default 0x00], Port C Widget is set to 0x01
Value Name
03h [Default]
7.0 [Connection select Control B

Connection Index Currently Set [Default 0x00], Port B Widget is set to 0x00

Value Name

03h [Default]
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AUD_PWRST

AUD_PWRST

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: OxOFFFFFFF

Access: RO

Size (in bits): 32

Address: 6504Ch-6504Fh

Name: Audio Power State Read Only
ShortName: AUD_PWRST_RO

Power: off/on

Reset: soft

These values are returned from the device as the Power State response to a Get Audio Function Group
command.

DWord | Bit Description

0 31:28 | Reserved

27:26 | Func Grp Dev PwrSt Curr

Format: Audio Power State Format
Function Group Device current power state
Value Name
11b
25:24 | Func Grp Dev PwrSt Set
Format: Audio Power State Format
Function Group Device power state that was set
Value Name
11b
23:22 | Converter3 Widget PwrSt Curr
Format: Audio Power State Format

Converter3 Widget current power state

Value Name
11b
21:20 | Converter3 Widget PwrSt Req
Format: | Audio Power State Format

Converter3 Widget power state that was requested by audio software

Value Name

11b
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AUD_PWRST

19:18 | Convertor2 Widget PwrSt Curr

Format:

| Audio Power State Format

Converor2 Widget current power state

Value

Name

11b

17:16 | Convertor2 Widget PwrSt Req

Format:

| Audio Power State Format

Converter2 Widget power state that was requested by audio software

Value Name
11b
15:14 | Convertor1 Widget PwrSt Curr
Format: Audio Power State Format
Converter1 Widget current power state
Value Name

11b

13:12 | Convertor1 Widget PwrSt Req

Format:

| Audio Power State Format

Converter1 Widget power state that was requested by audio software

Value

Name

11b

11:10 | PinD Widget PwrSt Curr

Format:

Audio Power State Format

PinD Widget current power stateFor DP MST this represents Device3 power state

Value

Name

11b

9:8 |PinD Widget PwrSt Set

Format:

Audio Power State Format

PinD Widget power state that was setFor DP MST this represents Device3 power state

Value

Name

11b

7:6 | PinC Widget PwrSt Curr

Format:

Audio Power State Format

PinC Widget current power stateFor DP MST this represents Device2 power state

Value

Name

11b
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54 | PinC Widget PwrSt Set
| Format: I Audio Power State Format
PinC Widget power state that was setFor DP MST this represents Device2 power state
Value Name
11b
3:2 | PinB Widget PwrSt Curr
Format: Audio Power State Format
PinB Widget current power stateFor DP MST this represents Devicel power state
Value Name
11b
1:0 [PinB Widget PwrSt Set
Format: Audio Power State Format

PinB Widget power state that was setFor DP MST this represents Devicel power state

Value Name

11b
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AUD _RID

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00100000

Access: RO

Size (in bits): 32

Address: 65024h-65027h

Name: Audio Revision ID Read Only
ShortName: AUD_RID_RO

Power: off/on

Reset: soft

These values are returned from the device as the Revision ID response to a Get Root Node command.

DWord | Bit Description
0 31:24 | Reserved
23:20 | Major Revision

Default Value: 1h

The major revision number (left of the decimal) of the HD Audio Spec to which the codec is fully
compliant. This field is hardwired within the device.

19:16

Minor Revision

Default Value: Oh

The minor revision number (rights of the decimal) or dot number of the HD Audio Spec to which
the codec is fully compliant. This field is hardwired within the device.

15:8 |Revision ID
| Default Value: |00h |
The vendor revision number for this given Device ID. This field is hardwired within the device.

7:0 |Stepping ID

| Default Value: |00h

An optional vendor stepping number within the given Revision ID. This field is hardwired within
the device.
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AUD VID DID
AUD VID DID

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x80862809
Access: RO
Size (in bits): 32
Address: 65020h-65023h
Name: Audio Vendor ID / Device ID Read Only
ShortName: AUD_VID_DID_RO
Power: off/on
Reset: soft

These values are returned from the device as the Vendor ID/ Device ID response to a Get Root Node command.

DWord| Bit Description
0 31:16 | Vendor ID
Default Value: 8086h
Used to identify the codec within the PnP system. This field is hardwired within the device.
15:0 | Device ID

Constant used to identify the codec within the PnP system. This field is set by the device
hardware.

Value Name

2809h Skylake [Default]
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AUD_WNIC_PCR_CNTRL

AUD_WNIC_PCR_CNTRL

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000001

Access: R/W

Size (in bits): 32

Address: 659A8h-659ABh

Name: Audio WNIC PCR Control
ShortName: AUD_WNIC_PCR_CNTRL
Power: off/on

Reset: soft

DWord | Bit Description

0 31 |PCRupdate_ENABLE
Enable to send the PCR updates to the WNIC.

Value Name Description

1b Enable When set to 1, the Audio engine will capture the PCR value from Display
counter depending on the programmed select value below and send the
captured PCR value to the WNIC as a message.

Ob Disable When set to 0, PCR updates are not sent to the WNIC.
[Default]
30:3 | Reserved
Format: MBZ
2:0 | PCR counter bit select
Value Name Description
001b [4.8ms When set the PCR value is capture whenever the bit 17 of the counter
[Default] changes.
010b [9.6ms When set the PCR value is capture whenever the bit 18 of the counter
changes.
100b | 19.2ms When set the PCR value is capture whenever the bit 19 of the counter
changes.
Others | Reserved Cannot have two or more bits set at the same time. If set then behavior
is unpredictable.
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Audio Codec Interrupt Definition

Audio Codec Interrupt Definition

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Size (in bits): 32

Address: 44480h-4448Fh

Name: Audio Codec Interrupts
ShortName: AUD_INTERRUPT
Power: PGO

Reset: soft

This table indicates which events are mapped to each bit of the Audio Codec Interrupt registers.
0x44480 = ISR

0x44484 = IMR

0x44488 = lIR

0x4448C = IER

DWord | Bit Description

0 31 | Audio_Power_State_change_DDI_D
The ISR is an active high pulse when there is a power state change for audio for DDI D.

30 | Audio_Power_State_change_DDI_C
The ISR is an active high pulse when there is a power state change for audio for DDI C.

29 | Audio_Power_State_change_DDI_B
The ISR is an active high pulse when there is a power state change for audio for DDI B.

28 | Audio_Power_State_change_ WD 0

Description

The ISR is an active high pulse when there is a power state change for audio for WD 0.

27 |Spare 27

26 |Spare 26

25 | Spare 25

24 |Spare 24

23 |Spare 23

22 |Spare 22

21 |Spare 21

20 [Spare 20

19 [Spare 19

18 |Spare 18

17 |Spare 17

16 |Spare 16
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Audio Codec Interrupt Definition

15 | Spare 15
14 |Reserved
13 | Reserved
12 |Spare 12
11 | Spare 11
10 | Reserved
9 |Reserved
8:7 |Unused_Int_8 7
These interrupts are currently unused.
6 |Reserved
Reserved
4:3 {Unused_Int_ 4 3
These interrupts are currently unused.
2 |Reserved
1 |Reserved
O |SpareO
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Auto Draw End Offset

3DPRIM_END OFFSET - Auto Draw End Offset

Register Space: MMIO: 0/2/0
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 02420h-02423h
DWord | Bit Description

0 31:0 | End Offset

Format: u32

This register is used to store the end offset value used by the Vertex Fetch to determine when to
stop processing the 3D_PRIMITIVE command. This register is valid when the End Offset Enable is
set in the 3D_PRIMITIVE command.

120 Doc Ref # IHD-OS-SKL-Vol 2c-05.16




Command Reference: Registers

AVC GAM Slave Counter High part

experience
what's inside’

AVC_GAM _SLAVE_CTR_H - AVC GAM Slave Counter High part

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Size (in bits): 32
Address: 048A0h
Name: AVC slave counter high for VDBOXO0
ShortName: AVC_VDBOXO0_CTR_H
Address: 048A4h
Name: AVC slave counter high for VDBOX1
ShortName: AVC VDBOX1_CTR_H
Address: 048A8h
Name: AVC slave counter high for VDBOX2
ShortName: AVC_VDBOX2_CTR_H
Address: 048ACh
Name: AVC slave counter high for VDBOX3
ShortName: AVC_VDBOX3_CTR_H
Address: 048B0h
Name: AVC slave counter high for VDBOX4
ShortName: AVC_VDBOX4_CTR_H
Address: 048B4h
Name: AVC slave counter high for VDBOX5
ShortName: AVC_VDBOX5_CTR_H
Address: 048B8h
Name: AVC slave counter high for VDBOX6
ShortName: AVC_VDBOX6_CTR_H
Address: 048BCh
Name: AVC slave counter high for VDBOX7
ShortName: AVC_VDBOX7_CTR_H
DWord Bit Description
0 31:0 AVC GAM SLave Counter High

Default Value:

00000000h

Access:

R/W

AVC GAM Slave counter[63:32]
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AVC GAM Slave Counter Low part

Command Reference: Registers

AVC_GAM_SLAVE_CTR_L - AVC GAM Slave Counter Low part

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Size (in bits): 32
Address: 04860h
Name: AVC slave counter low for VDBOXO0
ShortName: AVC_VDBOXO0_CTR_L
Address: 04864h
Name: AVC slave counter low for VDBOX1
ShortName: AVC_VDBOX1 _CTR_L
Address: 04868h
Name: AVC slave counter low for VDBOX2
ShortName: AVC_VDBOX2_CTR_L
Address: 0486Ch
Name: AVC slave counter low for VDBOX3
ShortName: AVC VDBOX3 CTR_L
Address: 04870h
Name: AVC slave counter low for VDBOX4
ShortName: AVC_VDBOX4_CTR_L
Address: 04874h
Name: AVC slave counter low for VDBOX5
ShortName: AVC_VDBOX5_CTR_L
Address: 04878h
Name: AVC slave counter low for VDBOX6
ShortName: AVC_VDBOX6 CTR_L
Address: 0487Ch
Name: AVC slave counter low for VDBOX7
ShortName: AVC_VDBOX7_CTR_L
DWord Bit Description
0 31.0 AVC GAM SLave Counter Low

Default Value:

00000000h

Access:

R/W

AVC GAM Slave counter[31:0]
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Base Data of Stolen Memory

BDSM_0_0_0_PCI - Base Data of Stolen Memory

Register Space: PCI: 0/0/0

Source: BSpec

Default Value: 0x00000000

Size (in bits): 32

Address: 000BOh

This register contains the base address of graphics data stolen DRAM memory.

DWord | Bit Description

0 31:20 | Graphics Base of Stolen Memory

Default Value: 000000000000b
Access: R/W Lock

This register contains bits 31 to 20 of the base address of stolen DRAM memory. BIOS
determines the base of graphics stolen memory by subtracting the graphics stolen memory size
(PCI Device 0 offset 52 bits 6:4) from TOLUD (PCI Device 0 offset BC bits 31:20).

19:1 | Reserved

Format: MBZ
0 ([Lock

Default Value: 0Ob

Access: R/W Key Lock

This bit will lock all writeable settings in this register, including itself.
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Base of GTT Stolen Memory

BGSM_0_0 0_PCI - Base of GTT Stolen Memory
Register Space: PCI: 0/0/0
Source: BSpec
Default Value: 0x00100000
Size (in bits): 32
Address: 000B4h
This register contains the base address of stolen DRAM memory for the GTT.
DWord | Bit Description
0 31:20 | Graphics Base of GTT Stolen Memory
Default Value: 000000000001b
Access: R/W Lock
This register contains the base address of stolen DRAM memory for the GTT. BIOS determines
the base of GTT stolen memory by subtracting the GTT graphics stolen memory size (PCl Device
0 offset 52 bits 11:8) from the Graphics Base of Data Stolen Memory (PCI Device 0 offset BO bits
31:20).
19:1 | Reserved
Format: MBZ
0 |Lock
Default Value: Ob
Access: R/W Key Lock
This bit will lock all writeable settings in this register, including itself.
124

Doc Ref # IHD-OS-SKL-Vol 2c-05.16




Command Reference: Registers ‘ lntel) )
experience

what's inside’

Batch Address Difference Register

BB_ADDR _DIFF - Batch Address Difference Register

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02154h-02157h

Name: Batch Address Difference Register
ShortName: BB_ADDR_DIFF_RCSUNIT
Address: 12154h-12157h

Name: Batch Address Difference Register
ShortName: BB_ADDR_DIFF_VCSUNITO
Address: 1A154h-1A157h

Name: Batch Address Difference Register
ShortName: BB_ADDR_DIFF_VECSUNIT
Address: 1C154h-1C157h

Name: Batch Address Difference Register
ShortName: BB_ADDR_DIFF_VCSUNIT1
Address: 22154h-22157h

Name: Batch Address Difference Register
ShortName: BB_ADDR_DIFF_BCSUNIT

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: MBZ
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Batch Buffer Head Pointer Preemption Register

BB_PREEMPT_ADDR - Batch Buffer Head Pointer Preemption

Register
Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 02148h-0214Bh
Name: Batch Buffer Head Pointer Preemption Register
ShortName: BB_PREEMPT_ADDR_RCSUNIT
Address: 12148h-1214Bh
Name: Batch Buffer Head Pointer Preemption Register
ShortName: BB_PREEMPT_ADDR_VCSUNITO
Address: 1A148h-1A14Bh
Name: Batch Buffer Head Pointer Preemption Register
ShortName: BB_PREEMPT_ADDR_VECSUNIT
Address: 1C148h-1C14Bh
Name: Batch Buffer Head Pointer Preemption Register
ShortName: BB_PREEMPT_ADDR_VCSUNIT1
Address: 22148h-2214Bh
Name: Batch Buffer Head Pointer Preemption Register
ShortName: BB_PREEMPT_ADDR_BCSUNIT

Description

This register gets updated with the DWord-aligned graphics memory address of the PREEMPTABLE command
in the batch buffer on which preemption has occurred.
This register gets updated with the DWord-aligned graphics memory address of the command following the
MI_BATCH_START corresponding to the second level batch buffer, when the preemption has occurred in the
second level batch buffer.
This register value should be looked at only when the preemption has occurred in the batch buffer. This is
indicated by "Ring/Batch Indicator" in "RING_BUFFER_HEAD_PREEMPT_REG". This register value retains its
previous value and doesn't change when the preemption occurs on a preemptable command in ring buffer.
Preemption is triggered by valid UHPTR in ring buffer mode of scheduling and by a pending execlist in Exec-
List mode of scheduling.
This is a global register and context save/restored as part of power context image.

Preemptable Commands

Source
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BB_PREEMPT_ADDR - Batch Buffer Head Pointer Preemption
Register

MI_ARB_CHECK RenderCS
3D_PRIMITIVE

GPGPU_WALKER

MEDIA_STATE_FLUSH

PIPE_CONTROL (Only in GPGPU mode of pipeline selection)

MI_ATOMIC (Post Sync Operation set in GPGPU mode of pipeline selection)
MI_SEMAPHORE_SIGNAL (Post Sync Operation set in GPGPU mode of pipeline selection)

Preemptable Commands Source
MI_ARB_CHECK BlitterCS, VideoCS, VideoCS2, VideoEnhancementCS

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 Head Pointer

Format: GraphicsAddress[31:2]

This field specifies the DWord-aligned Graphics Memory Address of the PREEMPTABLE
command in a batch buffer where the Preemption has occurred.

1:0 |[Reserved

Format: MBZ
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Batch Buffer Head Pointer Register

Command Reference: Registers

BB_ADDR - Batch Buffer Head Pointer Register

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: RO

Size (in bits): 32

Address: 02140h-02143h

Name: Batch Buffer Head Pointer Register
ShortName: BB_ADDR_RCSUNIT

Address: 12140h-12143h

Name: Batch Buffer Head Pointer Register
ShortName: BB_ADDR_VCSUNITO

Address: 1A140h-1A143h

Name: Batch Buffer Head Pointer Register
ShortName: BB_ADDR_VECSUNIT

Address: 1C140h-1C143h

Name: Batch Buffer Head Pointer Register
ShortName: BB_ADDR_VCSUNIT1

Address: 22140h-22143h

Name: Batch Buffer Head Pointer Register
ShortName: BB_ADDR_BCSUNIT

This register contains the current DWord Graphics Memory Address of the last-initiated batch buffer.

Programming Notes

only.

Programming Restriction: This register should NEVER be programmed by driver. This is for HW internal use

DWord | Bit

Description

0 31:2 | Batch Buffer Head Pointer

Format:

GraphicsAddress[31:2]

This field specifies the DWord-aligned Graphics Memory Address where the last initiated Batch
Buffer is currently fetching commands. If no batch buffer is currently active, the Valid bit will be 0
and this field will be meaningless.

1 [Reserved

Format:

MBZ
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BB_ADDR - Batch Buffer Head Pointer Register

0 [Vvalid
|Format: |U1
Value Name Description
Oh Invalid [Default] Batch buffer Invalid
Th Valid Batch buffer Valid

Doc Ref # IHD-OS-SKL-Vol 2¢c-05.16

129




(lntel')‘expem

what's inside

Batch Buffer Per Context Pointer

Command Reference: Registers

BB PER_CTX PTR - Batch Buffer Per Context Pointer

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 021C0h-021C3h

Name: Batch Buffer Per Context Pointer
ShortName: BB_PER_CTX_PTR_RCSUNIT
Address: 121C0h-121C3h

Name: Batch Buffer Per Context Pointer
ShortName: BB _PER_CTX_PTR_VCSUNITO
Address: 1A1COh-1A1C3h

Name: Batch Buffer Per Context Pointer
ShortName: BB_PER_CTX_PTR_VECSUNIT
Address: 1C1COh-1C1C3h

Name: Batch Buffer Per Context Pointer
ShortName: BB_PER_CTX_PTR_VCSUNIT1
Address: 221C0h-221C3h

Name: Batch Buffer Per Context Pointer
ShortName: BB _PER_CTX_PTR_BCSUNIT

This register is used to program the batch buffer address to be executed between context restore and execution
of ring/execution list if enabled. This will only get executed due to regular context save/restore and not during
power restore. This register is part of the execution list context and will be executed per context. Only supported
if execution list is enabled. There is no preempting workloads within the Per Context Batch Buffer.

Programming Notes

Source

BlitterCS/VideoCS/VideoCS2/VideoEnhancementCS: This register functionality is not BlitterCS, VideoCS,
supported and must not be programmed for these command streamers.

VideoCS2,
VideoEnhancementCS

Render CS: Per Context Batch Buffer execution must not look at the MI_RS_CONTROL or | RenderCS
Wait For Event status that are restored for the corresponding context.

Ex: A context with MI_RS_CONTROL status with RS disabled doesn't stop Render CS
from triggering Resource Streamer to execute Per Context Batch Buffer when "RS
Enabled Batch Buffer Per Context" is set.
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BB PER _CTX PTR - Batch Buffer Per Context Pointer

RenderCS: The following commands are not supported within a Per Context Batch Buffer:

Command Name

MI_WAIT_FOR_EVENT

MI_ARB_CHECK

MI_RS_CONTROL

MI_REPORT_HEAD

MI_URB_ATOMIC_ALLOC

MI_SUSPEND_FLUSH

MI_TOPOLOGY_FILTER

MI_RS_CONTEXT

MI_SET_CONTEXT

MI_URB_CLEAR

MI_SEMAPHORE_WAIT (Memory Poll Mode). Note: MI_SEMAPHORE_WAIT in register poll mode is
supported.

MI_SEMAPHORE_SIGNAL

MI_BATCH_BUFFER_START

MI_CONDITIONAL_BATCH_BUFFER_END

MEDIA_OBJECT_WALKER

GPGPU_WALKER

3DPRIMITIVE

3DSTATE_BINDING_TABLE_POINTERS_VS

3DSTATE_BINDING_TABLE_POINTERS_HS

3DSTATE_BINDING_TABLE_POINTERS_DS

3DSTATE_BINDING_TABLE_POINTERS_GS

3DSTATE_BINDING_TABLE_POINTERS_PS

3DSTATE_GATHER_CONSTANT_VS

3DSTATE_GATHER_CONSTANT_GS

3DSTATE_GATHER_CONSTANT_HS

3DSTATE_GATHER_CONSTANT_DS

3DSTATE_GATHER_CONSTANT_PS

3DSTATE_DX9_CONSTANTF_VS

3DSTATE_DX9_CONSTANTF_HS

3DSTATE_DX9_CONSTANTF_DS

3DSTATE_DX9_CONSTANTF_GS

3DSTATE_DX9_CONSTANTF_PS

3DSTATE_DX9_CONSTANTI_VS

3DSTATE_DX9_CONSTANTI_HS

3DSTATE_DX9_CONSTANTI_DS

3DSTATE_DX9_CONSTANTI_GS

3DSTATE_DX9_CONSTANTI_PS

3DSTATE_DX9_CONSTANTB_VS

3DSTATE_DX9_CONSTANTB_HS

3DSTATE_DX9_CONSTANTB_DS

3DSTATE_DX9_CONSTANTB_GS

3DSTATE_DX9_CONSTANTB_PS

3DSTATE_DX9_LOCAL_VALID_VS

3DSTATE_DX9_LOCAL_VALID_DS

RenderCS
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what's inside
DWord | Bit Description
0 31:12 | Batch Buffer Per Context Address
| Format: | u20

Pointer to the Context in memory to be executed as a batch.

11:3 |Reserved

| Format: | MBZ

2 |Reserved

1 RS Enabled Batch Buffer Per Context

| Format: | U1

If set, the command stream will enable the RS to parse commands.

Programming Notes

This must be set when programming the resource streamer pool commands
(3DSTATE_BINDING_TABLE_POOL_ALLOC, 3DSTATE_GATHER_POOL_ALLOC, and
3DSTATE_DX9_CONSTANT_BUFFER_POOL_ALLOC) in order for the pool alloc fields to be valid
in both the render engine and resource streamer.

0 |Batch Buffer Per Context Valid

Format: U1

If set, the command stream will execute the context from the Batch Buffer Per Context
Address prior to the execution of actual submitted workloads.
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BB_START_ADDR - Batch Buffer Start Head Pointer Register

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 02150h-02153h

Name: Batch Buffer Start Head Pointer Register
ShortName: BB_START_ADDR_RCSUNIT

Address: 12150h-12153h

Name: Batch Buffer Start Head Pointer Register
ShortName: BB_START_ADDR_VCSUNITO

Address: 1A150h-1A153h

Name: Batch Buffer Start Head Pointer Register
ShortName: BB_START_ADDR_VECSUNIT

Address: 1C150h-1C153h

Name: Batch Buffer Start Head Pointer Register
ShortName: BB_START_ADDR_VCSUNIT1

Address: 22150h-22153h

Name: Batch Buffer Start Head Pointer Register
ShortName: BB_START_ADDR_BCSUNIT

This register contains the address specified in the last MI_START_BATCH_BUFFER command.

Programming Notes

only.

Programming Restriction: This register should NEVER be programmed by driver, this is for HW internal use

DWord | Bit

Description

0 31:2 | Batch Buffer Start Head Pointer

Format:

GraphicsAddress[31:2]

This field specifies the DWord-aligned Graphics Memory Address where the last initiated Batch
Buffer starting address.

1:0 |Reserved

Format:

MBZ
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Batch Buffer Start Upper Head Pointer Register

BB_START_ADDR_UDW - Batch Buffer Start Upper Head Pointer

Register
Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 02170h-02173h
Name: Batch Buffer Start Upper Head Pointer Register
ShortName: BB_START_ADDR_UDW_RCSUNIT
Address: 12170h-12173h
Name: Batch Buffer Start Upper Head Pointer Register
ShortName: BB_START_ADDR_UDW_VCSUNITO
Address: 1A170h-1A173h
Name: Batch Buffer Start Upper Head Pointer Register
ShortName: BB_START_ADDR_UDW_VECSUNIT
Address: 1C170h-1C173h
Name: Batch Buffer Start Upper Head Pointer Register
ShortName: BB_START_ADDR_UDW_VCSUNIT1
Address: 22170h-22173h
Name: Batch Buffer Start Upper Head Pointer Register
ShortName: BB_START_ADDR_UDW_BCSUNIT

This register contains the 4GB aligned base address of gfx 4GB virtual address space within the host's 64-bit
virtual address space specified in the last MI_START_BATCH_BUFFER command.

Programming Notes

Programming Restriction: This register should NEVER be programmed by driver, this is for HW internal use

only.
DWord| Bit Description
0 31:16 | Reserved

| Format: MBZ

15:0 | Batch Buffer Start Head Pointer Upper DWORD

| Format: | GraphicsAddress[47:32]

This field specifies the 4GB aligned base address of gfx 4GB virtual address space within the
host's 64-bit virtual address space for the last initiated Batch Buffer starting address.
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Batch Buffer State Register

BB_STATE - Batch Buffer State Register

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: RO

Size (in bits): 32

Address: 02110h-02113h

Name: Batch Buffer State Register
ShortName: BB_STATE_RCSUNIT
Address: 12110h-12113h

Name: Batch Buffer State Register
ShortName: BB_STATE_VCSUNITO
Address: 1A110h-1A113h

Name: Batch Buffer State Register
ShortName: BB_STATE_VECSUNIT
Address: 1C110h-1C113h

Name: Batch Buffer State Register
ShortName: BB_STATE_VCSUNIT1
Address: 22110h-22113h

Name: Batch Buffer State Register
ShortName: BB_STATE_BCSUNIT

This register contains the attributes of the current batch buffer initiated from the Ring Buffer.

This register should not be written by software. These fields should only get written by a context restore.
Software should always set these fields via the MI_BATCH_BUFFER_START command when initiating a batch
buffer. This register is saved and restored with context.

Programming Notes

Contents of this register are valid only when "Valid" bit in BB_ADDR register is set.

DWord | Bit Description
0 31:10 [Reserved
Format: MBZ
9:8 |Reserved
7 |Reserved
Source: BlitterCS, VideoCS, VideoCS2, VideoEnhancementCS
Format: MBZ
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BB_STATE - Batch Buffer State Register

7 |Resource Streamer Enable
Source: RenderCS
Format: U1
When this bit is set, the Resource Streamer will execute the batch buffer. When this bit is clear
the Resource Streamer will not execute the batch buffer.
6 |Reserved
Source: BlitterCS, VideoCS, VideoCS2, VideoEnhancementCS
Format: MBZ
6 |[Reserved
Address Space Indicator
Note: This field reflects the effective address space indicator security level and may not be the
same as the Address Space Indicator written using MI_BATCH_BUFFER_START.
Value Name Description
Oh GGTT [Default] | This Batch buffer is located in GGTT memory and is privileged
1h PPGTT This Batch buffer is located in PPGTT memory and is non-privileged.
Reserved
Reserved
Source: BlitterCS
Exists If: //BCS
Format: MBZ
3:0 |Reserved
Format: MBZ
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Batch Buffer Upper Head Pointer Preemption Register

BB_PREEMPT_ADDR_UDW - Batch Buffer Upper Head Pointer

Preemption Register

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 0216Ch-0216Fh

Name: Batch Buffer Upper Head Pointer Preemption Register
ShortName: BB_PREEMPT_ADDR_UDW_RCSUNIT

Address: 1216Ch-1216Fh

Name: Batch Buffer Upper Head Pointer Preemption Register
ShortName: BB_PREEMPT_ADDR_UDW_VCSUNITO

Address: 1A16Ch-1A16Fh

Name: Batch Buffer Upper Head Pointer Preemption Register
ShortName: BB_PREEMPT_ADDR_UDW_VECSUNIT

Address: 1C16Ch-1C16Fh

Name: Batch Buffer Upper Head Pointer Preemption Register
ShortName: BB_PREEMPT_ADDR_UDW_VCSUNIT1

Address: 2216Ch-2216Fh

Name: Batch Buffer Upper Head Pointer Preemption Register
ShortName: BB_PREEMPT_ADDR_UDW_BCSUNIT

This register contains the 4GB aligned base address of gfx 4GB virtual address space within the host's 64-bit
virtual address space of the last preempted batch buffer. This register follows the same rules as the
BB_PREEMPT_ADDR register.

Programming Notes

Programming Restriction: This register should NEVER be programmed by driver, this is for HW internal use

only.
DWord | Bit Description
0 31:16 | Reserved
| Format: MBZ

15:0

Batch Buffer Head Pointer Upper DWORD

| Format: | GraphicsAddress[47:32]

This field specifies the 4GB aligned base address of gfx 4GB virtual address space within the

host's 64-bit virtual address space of the last preempted batch buffer.
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Batch Buffer Upper Head Pointer Register

BB_ADDR_UDW - Batch Buffer Upper Head Pointer Register

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Access: RO

Size (in bits): 32

Address: 02168h-0216Bh

Name: Batch Buffer Upper Head Pointer Register
ShortName: BB_ADDR_UDW_RCSUNIT

Address: 12168h-1216Bh

Name: Batch Buffer Upper Head Pointer Register
ShortName: BB_ADDR_UDW_VCSUNITO

Address: 1A168h-1A16Bh

Name: Batch Buffer Upper Head Pointer Register
ShortName: BB_ADDR_UDW_VECSUNIT

Address: 1C168h-1C16Bh

Name: Batch Buffer Upper Head Pointer Register
ShortName: BB_ADDR_UDW_VCSUNIT1

Address: 22168h-2216Bh

Name: Batch Buffer Upper Head Pointer Register
ShortName: BB_ADDR_UDW_BCSUNIT

Programming

This register contains the current Upper DWord of Graphics Memory Address of the last-initiated batch buffer.

Restriction:

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

DWord| Bit Description
0 31:16 | Reserved
Format: MBZ
15:0 | Batch Buffer Head Pointer Upper DWORD
Format: | GraphicsAddress[47:32]

This field specifies the 4GB aligned base address of gfx 4GB virtual address space within the
host's 64-bit virtual address space where the last initiated Batch Buffer is currently fetching
commands. If no batch buffer is currently active, the Valid bit in BB_ADDR will be 0 and this field
is meaningless.
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BB_OFFSET - Batch Offset Register

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000001
Access: R/W
Size (in bits): 32
Address: 02158h-0215Bh
Name: Batch Offset Register
ShortName: BB_OFFSET_RCSUNIT
Address: 12158h-1215Bh
Name: Batch Offset Register
ShortName: BB_OFFSET_VCSUNITO
Address: 1A158h-1A15Bh
Name: Batch Offset Register
ShortName: BB_OFFSET_VECSUNIT
Address: 1C158h-1C15Bh
Name: Batch Offset Register
ShortName: BB_OFFSET_VCSUNIT1
Address: 22158h-2215Bh
Name: Batch Offset Register
ShortName: BB_OFFSET_BCSUNIT
Description Source
This register contains the offset value to be added to the Batch Buffer Start
Address in the MI_BATCH_BUFFER_START command when the Enable Offset bit
in MI_BATCH_BUFFER_START command is set.
Preemptable Commands Source ||RenderCS
RenderCS

e MI_ARB_CHECK

e 3D_PRIMITIVE

e GPGPU_WALKER

e MEDIA_STATE_FLUSH

e PIPE_CONTROL (Only in GPGPU mode of pipeline selection)

e  MI_ATOMIC (Post Sync Operation set in GPGPU mode of
pipeline selection)

e MI_SEMAPHORE_SIGNAL (Post Sync Operation set in GPGPU
mode of pipeline selection)
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BB_OFFSET - Batch Offset Register

Preemptable BlitterCS, VideoCS,
Commands Source VideoCS2,
MI_ARB_CHECK BlitterCs, VideoCS, VideoCS2, VideoEnhancementCS
VideoEnhancementCS

Programming Notes

On preemption occurring whith in a primary/chain batch buffer this register is loaded with the offset value of
the preempted command header from the batch start address when the Enable Load is set. Preemption of 3D
or GP_GPU workloads can only occur on preemptable commands. Batch buffer offset always points to the
preemptable command if preempted on preemption or the immediate command following it if not preempted
on preemption. EX: Preemption occurs on 3D_PRIMITVE command

e [f the 3D_PRIMTIVE command is completely processed by render pipe then the BB_OFFSET points to the
command following 3D_PRIMITIVE

e If the 3D_PRIMTIVE command is not completely processed by render pipe then the BB_OFFSET points to
the 3D_PRIMITIVE command.

DWord | Bit Description

0 31:2 | Batch Buffer Offset

Format: GraphicsAddress[31:2]

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

1 Reserved

Format: MBZ

0 |Enable Load
Default Value: 1
Format: Enable

Description

If this bit is set then the Batch Buffer Offset is loaded with the preempted command offset or
the following command whenever a batch buffer is ended due to a Preemptable command.
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BCS CXT SIZE - BCS Context Sizes

Register Space:
Source:
Default Value:

MMIO: 0/2/0
BlitterCS
0x00000000

Access: Read/32 bit Write Only
Size (in bits): 32
Address: 221A8h
DWord Bit Description
0 31:13 Reserved
| Format: | MBZ
12:8 BCS Context Size
| Format: | (VE)
7:5 Reserved
| Format: | MBZ
4:0 Execlist Context Size
| Format: | (V)
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BCS Ring Buffer Next Context ID Register

BCS_RNCID - BCS Ring Buffer Next Context ID Register

Register Space: MMIO: 0/2/0

Source: BlitterCS

Default Value: 0x00000000, 0x00000000
Access: R/W

Size (in bits): 64

Address: 22198h-2219Fh

This register contains the next ring context ID associated with the ring buffer.

Programming Notes

The current context (RCCID) register can be updated indirectly from this register on a context switch event.
Note that the only time a context switch can occur is when MI_ARB_CHECK enables preemption or the current
context runs dry (head pointer becomes equal to tail pointer).

DWord

Bit

Description

0

63:0

Unnamed
See Context Descriptor for BCS
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BCS SWCTRL - BCS SW Control

Register Space: MMIO: 0/2/0
Source: BlitterCS
Default Value: 0x00000000
Access: r/w
Size (in bits): 32
Trusted Type: 1
Address: 22200h
DWord | Bit Description
0 31:16 | Mask
Access: WO
Format: Mask
15:4 | Reserved
| Format: | MBZ |
3 [Shrink Blitter Cache
| Format: | U1 |
This bit is primarily used for validation purposes to speed up the test time. The full cache depth
of 128 CLs should be used for production. This bit is part of the context save/restore.
Value| Name Description
0 Blitter/BCS flush will flush and invalidate all cachelines in the Blitter/BLB
[Default] | cache (default).
1 Blitter Cache depth will be shortened from 128 CLs to 16 CLs.
2 | Not Invalidate Blitter Cache on BCS Flush

Format: U1

Programming this bit allows optimal/maximal cache hit usage, when the destination surface of a
Fast Copy Blit, is to be used as the Source for a follow on Fast Copy blit, even if the destination
surface is flushed out for Display coherency reasons (where the destination surface is also
needed to be Displayed). Such a flush with clean cacheline state is suggested when the
intermediate blit operation results are being required to maintain memory coherency. The legacy
method of cache invalidation on flush can be still pursued at the end of all blit operations or
when switching happens due to other prescribed legacy reasons, or when switching from the
new Fast Copy Engine blit, to legacy Engine blits. This bit should be programmed set only when
used with Fast Copy Blit commands. This bit is part of the context save/restore.

Value| Name Description
0 Blitter/BLB Cache will be 128 cache lines in depth (default).
[Default]
1 BCS flush will put all dirty CL in the Blitter cache in the clean state. Any CL
already in the clean state will remain clean.
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BCS SWCTRL - BCS SW Control

Tile Y Destination
| Format: | U1

Programming this bit makes the HW treat all destination surfaces as Tile Y. This bit over-rides
the setting of the destination format in the packet provided to the blitter command streamer. SW
is required to flush the HW before changing the polarity of this bit. This bit is part of the context
save/restore.

Tile Y Source

Format: U1

Programming this bit makes the HW treat all source surfaces as Tile Y. This bit over-rides the
setting of the source format in the packet provided to the blitter command streamer. SW is
required to flush the HW before changing the polarity of this bit. This bit is part of the context
save/restore.
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BITPLANE_CTRL - BITPLANE CYCLE CONTROL REGISTER

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000000

Size (in bits): 32

Bitplane Cycle Control Register

DWord Bit Description
0 30:19 Reserved

Default Value: 000000000000b
Access: RO
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Bitstream Output Bit Count for the last Syntax Element Report

Register

MFC_BITSTREAM_SE_BITCOUNT_SLICE - Bitstream Output Bit

Count for the last Syntax Element Report Register

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

Size (in bits): 32

Trusted Type: 1

Address: 128D4h
Name: VDBOX1

This register stores the count of number of bits in the bitstream for the last syntax element before padding. The
bit count is before the byte-aligned alignment padding insertion, but includes the stop-one-bit. This register is
part of the context save and restore.

DWord Bit Description
0 31:0 |MFC Bitstream Syntax Element Bit Count
Total number of bits in the bitstream output before padding. This count is updated each
time the internal counter is incremented.
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Bitstream Output Byte Count Per Slice Report Register

MFC_BITSTREAM_BYTECOUNT _SLICE - Bitstream Output Byte
Count Per Slice Report Register

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

Size (in bits): 32

Trusted Type: 1

Address: 128D0h

This register stores the count of bytes of the bitstream output. This register is part of the context save and
restore.

DWord | Bit Description

0 31:0 | MFC Bitstream Byte Count
Total number of bytes in the bitstream output from the encoder. This count is updated for every
time the internal bitstream counter is incremented.
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Bitstream Output Minimal Size Padding Count Report Register

MFC_AVC_MINSIZE_PADDING_COUNT - Bitstream Output Minimal
Size Padding Count Report Register

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

Size (in bits): 32

Trusted Type: 1

Address: 12814h
Name: VDBOX1

This register stores the count in bytes of minimal size padding insertion. It is primarily provided for
statistical data gathering. This register is part of the context save and restore.

DWord | Bit Description

0 31:0| MFC AVC MinSize Padding Count

Total number of bytes in the bitstream output contributing to minimal size padding operation.
This count is updated each time when the padding count is incremented.
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BLC PWM CTL

BLC PWM CTL
Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 48250h-48253h
Name: Backlight PWM Control
ShortName: BLC_PWM_CTL
Power: PGO
Reset: soft

This register controls the backlight PWM logic going to the display utility pin on the CPU.

DWord| Bit Description

0 31 |PWM Enable
This bit enables the PWM logic.

Value Name Description
Ob Disable PWM disabled
1b Enable PWM enabled
Restriction
The display utility pin must be configured correctly to output the PWM. Program the frequency
and duty cycle before enabling PWM.

30:29 | Pipe Select
This field selects which vertical blank will be used for backlight blinking.

Value Name Description
00b Pipe A Use Pipe A
01b Pipe B Use Pipe B
10b Pipe C Use Pipe C

28 |Blinking Enable
This bit enables backlight blinking. When enabled, the backlight will be driven on at the
rogrammed brightness during vertical blank and driven off during vertical active.

Value Name

Ob Disable

1b Enable
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BLC_ PWM_CTL

27 |PWM Granularity
This field controls the granularity (minimum increment) of the PWM backlight control counter.
Value Name Description
Ob 128 PWM frequency adjustment on 128 clock increments
1b 8 PWM frequency adjustment on 8 clock increments
26:0 | Reserved
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BLC_PWM_DATA

Register Space: MMIO: 0/2/0
Source: BSpec
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 48254h-48257h
Name: Backlight PWM Data
ShortName: BLC_PWM_DATA
Power: PGO
Reset: soft
DWord| Bit Description
0 31:16 | Backlight Frequency
This field determines the number of time base events in total for a complete cycle of modulated
backlight control. This field is programmed based on the frequency of the clock that is being
used and the desired PWM frequency. This value represents the period of the PWM stream in CD
clocks multiplied by 128 (default increment) or 8 (alternate increment selected by BLC_PWM_CTL
PWM_Granularity).
15:0 | Backlight Duty Cycle

This field determines the number of time base events for the active portion of the PWM
backlight control. A value of zero will turn the backlight off. A value equal to the backlight
modulation frequency field will be full on. Updates will take affect at the end of the current PWM
cycle. This value represents the active time of the PWM stream in CD clock periods multiplied by
128 (default increment) or 8 (alternate increment selected by BLC_PWM_CTL PWM_Granularity).

Restriction

This should never be larger than the frequency field.
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Blitter MOCS Register0

BLT _MOCS_0 - Blitter MOCS Register0

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000030

Size (in bits): 32

Address: 0CCO0h

MOCS register

DWord | Bit Description

0 31:15 [ Reserved
Default Value: 00000000000000000b
Access: RO
14 |Reserved1
Default Value: Ob
Access: RO
13:11 | Page Faulting Mode

Default Value: 000b
Access: R/W

This fields controls the page faulting mode that will be used in the memory interface block for
the given request coming from this surface:

000: Use the global page faulting mode from context descriptor (default)

001-111: Reserved

10:8 |Skip Caching control

Default Value: 000b

Access: R/W

Defines the bit values to enable caching. Outcome overrides the LLC caching for the surface.
If "0" - than corresponding address bit value is don't care

Bit[8]=1: address bit[9] needs to be "0" to cache in target

Bit[9]=1: address bit[10] needs to be "0" to cache in target

Bit[10]=1: address bit[11] needs to be "0" to cache in target

7 |Enable Skip Caching

Default Value: Ob

Access: R/W

Enable for the Skip cache mechanism
0: Not enabled
1: Enabled for LLC

6 | Dont allocate on miss
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BLT_MOCS_0 - Blitter MOCS RegisterQ

Default Value: Ob

Access: R/W

Controls defined for RO surfaces in mind, where if the target cache is missed - don't bring the
line (applicable to LLC/eDRAM).

0: Allocate on MISS (normal cache behavior)

1: Do NOT allocate on MISS

5:4 | LRU management

Default Value: 11b

Access: R/W

This field allows the selection of AGE parameter for a given surface in LLC or eLLC. . If a particular
allocation is done at youngest age 3 it tends to stay longer in the cache as compared to older
age allocations - 2, 1 or 0. This option is given to driver to be able to decide which surfaces are
more likely to generate HITs, hence need to be replaced least often in caches.

11: Good chance of generating hits.

10: Poor chance of generating hits

01: Don't change the LRU if it is a HIT

00: Reserved

3:2 |Target Cache

Default Value: 00b
Access: R/W
This field allows the choice of LLC vs eLLC for caching

00: eLLC Only

01: LLC Only

10: LLC/eLLC Allowed
11: LLC/eLLC Allowed

1:.0 |LLC/eDRAM cacheability control

Default Value: 00b

Access: R/W

Memory type information used in LLC/eDRAM.

00: Use Cacheability Controls from page table / UC with Fence (if coherent cycle)
01: Uncacheable (UC) - non-cacheable

10: Writethrough (WT)

11: Writeback (WB)
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Blitter MOCS Register1

BLT _MOCS_1 - Blitter MOCS Register1

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000034

Size (in bits): 32

Address: 0CC04h

MOCS register

DWord | Bit Description

0 31:15 [ Reserved
Default Value: 00000000000000000b
Access: RO
14 |Reserved1
Default Value: Ob
Access: RO
13:11 | Page Faulting Mode

Default Value: 000b
Access: R/W

This fields controls the page faulting mode that will be used in the memory interface block for
the given request coming from this surface:

000: Use the global page faulting mode from context descriptor (default)

001-111: Reserved

10:8 |Skip Caching control

Default Value: 000b

Access: R/W

Defines the bit values to enable caching. Outcome overrides the LLC caching for the surface.
If "0" - than corresponding address bit value is don't care

Bit[8]=1: address bit[9] needs to be "0" to cache in target

Bit[9]=1: address bit[10] needs to be "0" to cache in target

Bit[10]=1: address bit[11] needs to be "0" to cache in target

7 |Enable Skip Caching

Default Value: Ob

Access: R/W

Enable for the Skip cache mechanism
0: Not enabled
1: Enabled for LLC

6 | Dont allocate on miss
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BLT_MOCS_1 - Blitter MOCS Register1

Default Value: Ob

Access: R/W

Controls defined for RO surfaces in mind, where if the target cache is missed - don't bring the
line (applicable to LLC/eDRAM).

0: Allocate on MISS (normal cache behavior)

1: Do NOT allocate on MISS

5:4 | LRU management

Default Value: 11b

Access: R/W

This field allows the selection of AGE parameter for a given surface in LLC or eLLC. . If a particular
allocation is done at youngest age 3 it tends to stay longer in the cache as compared to older
age allocations - 2, 1 or 0. This option is given to driver to be able to decide which surfaces are
more likely to generate HITs, hence need to be replaced least often in caches.

11: Good chance of generating hits.

10: Poor chance of generating hits

01: Don't change the LRU if it is a HIT

00: Reserved

3:2 |Target Cache

Default Value: 01b
Access: R/W
This field allows the choice of LLC vs eLLC for caching

00: eLLC Only

01: LLC Only

10: LLC/eLLC Allowed
11: LLC/eLLC Allowed

1:.0 |LLC/eDRAM cacheability control

Default Value: 00b

Access: R/W

Memory type information used in LLC/eDRAM.

00: Use Cacheability Controls from page table / UC with Fence (if coherent cycle)
01: Uncacheable (UC) - non-cacheable

10: Writethrough (WT)

11: Writeback (WB)
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Blitter MOCS Register2

BLT_MOCS_2 - Blitter MOCS Register2

Register Space: MMIO: 0/2/0

Source: BSpec

Default Value: 0x00000038

Size (in bits): 32

Address: 0CC08h

MOCS register

DWord | Bit Description

0 31:15 [ Reserved
Default Value: 00000000000000000b
Access: RO
14 |Reserved1
Default Value: Ob
Access: RO
13:11| Page Faulting Mode

Default Value: 000b
Access: R/W

This fields controls the page faulting mode that will be used in the memory interface block for
the given request coming from this surface:

000: Use the global page faulting mode from context descriptor (default)

001-111: Reserved

10:8 |Skip Caching control

Default Value: 000b

Access: R/W

Defines the bit values to enable caching. Outcome overrides the LLC caching for the surface.
If "0" - than corresponding address bit value is don't care

Bit[8]=1: address bit[9] needs to be "0" to cache in target

Bit[9]=1: address bit[10] needs to be "0" to cache in target

Bit[10]=1: address bit[11] needs to be "0" to cache in target

7 |Enable Skip Caching

Default Value: Ob

Access: R/W

Enable for the Skip cache mechanism
0: Not enabled
1: Enabled for LLC

6 | Dont allocate on miss
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BLT_MOCS_2 - Blitter MOCS Register2

Default Value: Ob

Access: R/W

Controls defined for RO surfaces in mind, where if the target cache is missed - don't bring the
line (applicable to LLC/eDRAM).

0: Allocate on MISS (normal cache behavior)

1: Do NOT allocate on MISS

5:4 | LRU management

Default Value: 11b

Access: R/W

This field allows the selection of AGE parameter for a given surface in LLC or eLLC. . If a particular
allocation is done at youngest age 3 it tends to stay longer in the cache as compared to older
age allocations - 2, 1 or 0. This option is given to driver to be able to decide which surfaces are
more likely to generate HITs, hence need to be replaced least often in caches.

11: Good chance of generating hits.

10: Poor chance of generating hits

01: Don't change the LRU if it is a HIT

00: Reserved

3:2 |Target Cache

Default Value: 10b
Access: R/W
This field allows the choice of LLC vs eLLC for caching

00: eLLC Only

01: LLC Only

10: LLC/eLLC Allowed
11: LLC/eLLC Allowed

1:.0 |LLC/eDRAM cacheability control

Default Value: 00b

Access: R/W

Memory type information used in LLC/eDRAM.

00: Use Cacheability Controls from page table / UC with Fence (if coherent cycle)
01: Uncacheable (UC) - non-cacheable

10: Writethrough (WT)

11: Writeback (WB)
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Blitter MOCS Register3

BLT_MOCS_3 - 