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LBCF config save msg 893
LBCF DPF Error log register 0 894
LBCF DPF Error log register 1 895
LBCF DPF Error log register 2 896
LBCF DPF Error log register 3 897
LBCF DPF Error log register 4 898
LBCF DPF Error log register 5 899
LBCF DPF Error log register 6 900
LBCF DPF Error log register 7 9201
LBCF DPF Error log register 8 902
LBCF DPF Error log register 9 903
LBCF DPF Error log register 10 904
LBCF DPF Error log register 11 905
LBCF DPF Error log register 12 9206
LBCF DPF Error log register 13 907
LBCF DPF Error log register 14 9208
LBCF DPF Error log register 15 9209
LBCF DPF Error log register 16 910
LBCF DPF Error log register 17 911
LBCF DPF Error log register 18 912
LBCF DPF Error log register 19 913
LBCF DPF Error log register 20 914
LBCF DPF Error log register 21 915
LBCF DPF Error log register 22 916
LBCF DPF Error log register 23 917
LBCF DPF Error log register 24 918
LBCF DPF Error log register 25 9219
LBCF DPF Error log register 26 920
LBCF DPF Error log register 27 921
LBCF DPF Error log register 28 922
LBCF DPF Error log register 29 923
LBCF DPF Error log register 30 924
LBCF DPF Error log register 31 925
LBCF DPF Error log register 32 926
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LBCF DPF Error log register 33 927
LBCF DPF Error log register 34 928
LBCF DPF Error log register 35 929
LBCF DPF Error log register 36 9230
LBCF DPF Error log register 37 931
LBCF DPF Error log register 38 932
LBCF DPF Error log register 39 933
LBCF DPF Error log register 40 934
LBCF DPF Error log register 41 935
LBCF DPF Error log register 42 936
LBCF DPF Error log register 43 937
LBCF DPF Error log register 44 938
LBCF DPF Error log register 45 939
LBCF DPF Error log register 46 940
LBCF DPF Error log register 47 941
LBS config bits 942
LCPLL_CTL 943
LINKM 946
LINKN 948
LNCF config save msg 950
Load Indirect Base Vertex 951
Load Indirect Instance Count 952
Load Indirect Start Instance 953
Load Indirect Start Vertex 954
Load Indirect Vertex Count 955
LPFC control register 956
LTCD Error Injection Register 957
Main Graphic Arbiter Error Report 960
Main Graphic Arbiter Error Report 2 964
Main Graphic Arbiter Error Report 3 965
Main Graphic Arbiter Error Report Register 968
MASTER_INT_CTL 969
Master Latency Timer 972
Master start timer 973
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Maximum Latency

974

Max Outstanding Pending TLB Requests 0

975

Max Outstanding Pending TLB Requests 1

977

Max Outstanding Pending TLB Requests 2

979

9280

Max Outstanding Pending TLB Requests 3

MAX Requests Allowed - GAM
MAX Requests Allowed - MFX

982
984

MAX Requests Allowed - VEBX and BLT

986

MBC Control Register

987

Media 1 TLB Control Register

989

990

Media 2 TLB Control Register
Message Address

991

Message Control

992

Message Data

993

Message Register

994

997

Message Signaled Interrupts Capability ID

998

Messaging Register for GPMunit
Messaging Register for MDRBunit

Messaging Register for MGSRunit

MFC_AVC_CABAC_INSERTION_COUNT

MFC_AVC Bitstream Decoding Front-End Parsing Logic Error Counter

MFC Image Status Control

MFC Image Status Mask
MFC QP Status Count

MFD Error Status

MFD Picture Parameter

MFX_Memory_Latency_Count1

MFXO0 Context Element Descriptor (High Part)

MFXO0 Context Element Descriptor (Low Part)
MFXO0 Context Element Descriptor (Low Part)

MFXO0 Fault Counter

MFXO0 Fixed Counter

MFXO0 PDPO/PML4/PASID Descriptor (High Part)

MFXO0 PDPO/PML4/PASID Descriptor (Low Part)
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1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
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MFXO0 PDP1 Descriptor Register (High Part) 1018
MFXO0 PDP1 Descriptor Register (Low Part) 1019
MFXO0 PDP2 Descriptor Register (High Part) 1020
MFXO0 PDP2 Descriptor Register (Low Part) 1021
MFXO0 PDP3 Descriptor Register (High Part) 1022
MFXO0 PDP3 Descriptor Register (Low Part) 1023
MFX1 Context Element Descriptor (High Part) 1024
MFX1 Context Element Descriptor (Low Part) 1025
MFX1 Context Element Descriptor (Low Part) 1026
MFX1 Fault Counter 1027
MFX1 Fixed Counter 1028
MFX1 PDPO/PML4/PASID Descriptor (High Part) 1029
MFX1 PDPO/PML4/PASID Descriptor (Low Part) 1030
MFX1 PDP1 Descriptor Register (High Part) 1031
MFX1 PDP1 Descriptor Register (Low Part) 1032
MFX1 PDP2 Descriptor Register (High Part) 1033
MFX1 PDP2 Descriptor Register (Low Part) 1034
MFX1 PDP3 Descriptor Register (High Part) 1035
MFX1 PDP3 Descriptor Register (Low Part) 1036
MFX Frame BitStream SE/BIN Count 1037
MFX Frame Macroblock Count 1038
MFX Frame Motion Comp Miss Count 1039
MFX Frame Motion Comp Read Count 1040
MFX Frame Performance Count 1041
MFX Frame Row-Stored/BitStream Read Count 1042
MFXLRA O 1043
MFXLRA 1 1044
MFX LRA 2 1045
MFX LRA SL1 0 1046
MFX LRA SL1 1 1047
MFX LRA SL1 2 1048
MFX Memory Latency Count2 1049
MFX Memory Latency Count3 1050
MFX Memory Latency Count4 1051
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MFX Pipeline Status Flags

MFX Slice Performance Count

MGSR2GAM Message Register
MGSR Control Register 1

Minimum Grant

Mirror for ARAT LSB
Mirror for ARAT MSB and ARAT Armed Status

Mirror of Base Data of Stolen Memory

Mirror of Capabilities A

Mirror of Capabilities B

Mirror of Device Enable

Mirror of DSMBASE

Mirror of EMRR Base LSB

Mirror of EMRR Base MSB

Mirror of EU Disable Fuses - Register0

Mirror of EU Disable Fuses - Register1

Mirror of EU Disable Fuses - Register2
Mirror of FUSE1 Control DW

Mirror of FUSE2 Control DW

Mirror of Global Command Register

Mirror of GMCH Graphics Control

Mirror of GMCH Graphics Control Register
Mirror of Graphics Translation Table and Memory Mapped Range Address ................
Mirror of Graphics Translation Table and Memory Mapped Range Address UDW......
Mirror of GSMBASE

Mirror of PCICMD MAE/BME

Misc Clocking / Reset Control Registers

MISC CTX control register

Miscellaneous Message Register 0 for GTI Doorbell Unit

Miscellaneous Message Register 1 for GTI Doorbell Unit

Miscellaneous Message Register for Power Managment Unit

Misc Reset Control Register

MISR Determinism Control Registers with Lock bit

Mode Register for GAB
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1080
1084
1086
1088
1089
1090
1091
1093
1095
1096
1097
1098
1099
1100
1101
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Mode Register for GAC

Command Reference: Registers

1102

Mode Register for GAFS

1103

MSI Cap ID and Message Control

1104

MSI Message Base Address

1106

1107

MSI Message Data

MTRR Capability Register 0
MTRR Capability Register 1

1108
1109

MTRR Default Type Register 0

1110

MTRR Default Type Register 1

1111

MT Virtual Page Address Registers

1112

1113

Multi Size Aperture Control
NDE_RSTWRN_OPT

1114

NOP Identification Register

1115

OA Interrupt Mask Register

1116

OA TLB Control Register

1117

Observation Architecture Buffer

1118

Observation Architecture Control

1120

Observation Architecture Control Context ID

1122

Observation Architecture Control per Context

1123

Observation Architecture Head Pointer

1125

Observation Architecture Report Trigger 2

1126

1130

Observation Architecture Report Trigger 6

1133

Observation Architecture Report Trigger Counter

Observation Architecture Start Trigger 5

1134

Observation Architecture Start Trigger Counter

1135

Observation Architecture Status Register

1136

Observation Architecture Tail Pointer

1139

1140

Output/Input Stream Payload Capability

Output Payload and Input payload Capability
Output Stream Descriptor Buffer Descriptor List Pointer Lower
Output Stream Descriptor Buffer Descriptor List Pointer Upper

Output Stream Descriptor Control and Status

1141
1142

1143

1144

Output Stream Descriptor Cyclic Buffer Length

1148

1149

Output Stream Descriptor FIFO Data and Format

XXVi
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Output Stream Descriptor Last Valid Index

Output Stream Descriptor Link Position in Current Buffer

Output Stream Descriptor Link Position in Current Buffer Alias

Outstanding Page Request Allocation

Outstanding Page Request Capacity

PAGE_FAULT_MODE
Page Directory Pointer Descriptor - PDP0/PML4/PASID

Page Directory Pointer Descriptor - PDP1

Page Directory Pointer Descriptor - PDP2

Page Directory Pointer Descriptor - PDP3

Page Request Control
Page Request Extended Capability Header

Page Request Queue Address Register 0

Page Request Queue Address Register 1

Page Request Queue Head Register 0

Page Request Queue Head Register 1

Page Request Queue Tail Register 0
Page Request Queue Tail Register 1

Page Request Status

PAK_Stream-Out Report (Errors)

PAK_Stream-Out Report (Warnings)

PAK Report Running Status

PAL_EXT_GC_MAX
PAL_GC_MAX

PAL_LGC

PAL_PREC_DATA

PAL_PREC_INDEX

PASID Capability

PASID Control
PASID Extended Capability Header

PAT Index

PAT Index High

PAT Index Low

PCl Command
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1190
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PCI Express Cap ID and Control 1193
PCI Status 1195
PCU Interrupt Definition 1197
PCU INTERRUPT ENABLE REGISTER 1198
PCU INTERRUPT IDENTITY REGISTER 1199
PCU INTERRUPT MASK REGISTER 1200
PCU INTERRUPT STATUS REGISTER 1201
Pending Head Pointer Register 1202
Performance Counter 1 LSB 1204
Performance Counter 1 MSB 1205
Performance Counter 2 LSB 1207
Performance Counter 2 MSB 1208
Performance Matrix Events LSB 1210
Performance Matrix Events MSB 1214
PF_CTRL 1216
PF_PWR_GATE 1218
PF_WIN_POS 1220
PF_WIN_SZ 1222
PIPE_FLIPCNT 1224
PIPE_FLIPTMSTMP 1225
PIPE_FRMCNT 1226
PIPE_FRMTMSTMP 1227
PIPE_MISC 1228
PIPE_SCANLINE 1232
PIPE_SCANLINECOMP 1234
PIPE_SRCSZ 1237
PIXCLK_GATE 1239
PLANE_SURFLIVE 1240
PM Interrupt Register 1243
PM Power Clock State Request 1245
PORT_CLK_SEL 1247
Power Context Save 1249
Power context Save Register for LPFC 1251
Power Context Save request 1252

XXViii

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15



Command Reference: Registers

Power Management Capabilities

Power Management Capabilities ID

Power Management Capability ID and Capabilities

Power Management Control and Status

Power Management Control and Status

PP_CONTROL
PP_DIVISOR

PP_OFF_DELAYS

PP_ON_DELAYS

PP_STATUS

PPGTT Page Fault Data Registers

Predicate Rendering Data Result

Predicate Rendering Data Result 1

Predicate Rendering Data Result 2

Predicate Rendering Data Storage

Predicate Rendering Temporary Register0
Predicate Rendering Temporary Register1

Previous Frequency Request (PREQ)

Previous Idle/Busy/Avg Count for Freq Down Recommendation

Previous Idle/Busy/Avg Count for Freq Up Recommendation

PRI_CTL

PRI_LEFT_SURF

PRI_OFFSET
PRI_STRIDE

PRI_SURF

Primitives Generated By VF

Private PAT

Private PAT

PS Depth Count
PS Depth Count for Slice0

PS Depth Count for Slice1

PS Depth Count for Slice2

PS Depth Count for Slice3

PS Invocation Count
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PS Invocation Count for Slice0 1297
PS Invocation Count for Slice1 1298
PS Invocation Count for Slice2 1299
PS Invocation Count for Slice3 1300
PTBR_PAGE_POOL OOM_EVENT_REGISTER 1301
PTBR Page Pool Size on Out Of Memory 1302
PTE SW Fault Repair High 1303
PTE SW Fault Repair Low 1304
Push Bus Metric Control 1305
Push Bus Metric Counter Enable 1307
Push Bus Metric Counter Overflow 1308
Push Bus Metric Counter Shift Value 1309
Push Bus Metric Event Override 1310
PWRCTXSAVE Message Register for Boot Controller Unit 1311
PWRCTXSAVE Message Register for Power Managment Unit 1312
RAM Clock Gating Control 1 1313
RAM Clock Gating Control 2 1319
RAWCLK_FREQ 1324
RCCLRAO 1325
RCCLRA 1 1326
RCC Virtual page Address Registers 1327
RC El Counter 1328
RC Evaluation Interval 1329
RC Idle Counter 1330
RC Idle Hysteresis 1331
RC Promotion Timer for RC1e 1332
RC Promotion Timer for RC6 1333
RC Promotion Timer for RC6p (Deeper RC6) 1334
RC Promotion Timer for RC6pp (Deepest RC6) 1335
RCS_PREEMPTION_HINT 1336
RCS_PREEMPTION_HINT_UDW 1338
RCS Batch Buffer State Register 1339
RCS Context Preemption Hint 1340
RC Wake Counter 1341
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RC Wake Rate Limit for RC1e

RC Wake Rate Limit for RC6pp

RC Wake Rate Limit for RC6/RC6p

RCZ Virtual Page Address Registers

Ready Bit Vector 0 for TLBPEND registers

Ready Bit Vector 1 for TLBPEND registers
Render C State Control 1

Render C State Control 2

Render Geyserville Mode Control Register

Render Mode Register for Software Interface

Render Performance Status Register

Render Power Clock State Register

Render TLB Control Register

Render Watchdog Counter

Render Watchdog Counter Threshold

Reported Bitstream Output Bit Count for Syntax Elements Only Register
Reported Bitstream Output Byte Count per Frame Register

Reported Bitstream Output CABAC Bin Count Register

Reported Timestamp Count

Reset Flow Control Messages

RESET Messaging Register for Clocking Unit

Resource Streamer Context Offset

Resource Streamer Preemption Status

Revision Identification

RING_BUFFER_HEAD_PREEMPT_REG

Ring Buffer Control

Ring Buffer Current Context ID Register

Ring Buffer Head

Ring Buffer Start
Ring Buffer Tail

RIRB Control, Status and Size

RIRB (Response Input Ring Buffer)-Lower Base Address
RIRB (Response Input Ring Buffer)-Upper Base Address

RIRB Write Pointer and Interrupt Count
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Root Table Address Pointer Value First 31_0 1395
Root Table Address Pointer Value Second 31 0 1396
RP Decrease Limit 1397
RP Downwards Evaluation Interval 1398
RP Increase Limit 1399
RP Interrupt Down Timeout Limit 1400
RP Interrupt Up/Down Frequency Limits 1401
RP Normal Software Frequency Request 1403
RP Software Frequency Request Hysteresis 1404
RP Upwards Evaluation Interval 1405
RP Video Turbo Software Frequency Request 1406
RS_PREEMPT_STATUS_UDW 1407
RS Preemption Hint 1408
RS Preemption Hint UDW 1410
Sampler control register 1411
SAMPLER Mode Register 1412
Save Timer 1414
SBI_ADDR 1416
SBI_CTL_STAT 1417
SBI_DATA 1419
SBLC_PWM_CTL1 1420
SBLC_PWM_CTL2 1422
SCRATCH1 1423
SCRATCH for LNCFunit 1424
Scratch Register 0 1425
Scratch Register 1 1426
Second Buffer Size 1427
Second Level Batch Buffer Head Pointer Preemption Register 1428
Second Level Batch Buffer Head Pointer Register 1430
Second Level Batch Buffer State Register 1432
Second Level Batch Buffer Upper Head Pointer Preemption Register .................c.cuu.... 1434
Second Level Batch Buffer Upper Head Pointer Register 1435
Semaphore Polling Interval on Wait 1436
SERR_INT 1437
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SFUSE_STRAP

SHOTPLUG_CTL

SHPD_FILTER CNT

SHPD_PULSE_CNT

SINTERRUPT

Slice Shutdown (aka Bypass Idle Hysteresis)

Snoop control register

Software SCI

Software SMI

South Display Engine Interrupt Bit Definition
SPLL_ CTL

SPR CTL

SPR_GAMC

SPR_GAMC16

SPR_GAMC17

SPR_KEYMAX
SPR_KEYMSK

SPR_KEYVAL

SPR_LEFT_SURF

SPR_OFFSET

SPR_POS

SPR SIZE

SPR _STRIDE

SPR_SURF

SQ Error Status
SQ RO Port Decode Error Address LSB

SQ RO Port Decode Error Address MSB

SQ RW Port Decode Error Address LSB

SQ RW Port Decode Error Address MSB

SRD_AUX CTL

SRD_AUX_DATA

SRD_CTL

SRD_IIR
SRD_IMR
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SRD_PERF_CNT

Command Reference: Registers

1503

SRD_STATUS

1505

Staggered EU/SAMPLER PAUSE with Lock bit

1509

Storage 0 (timestamp - Isb)

1511

1512

Storage 1 (timestamp - msb)

Storage 2 (Same as RC_STATUSO - wakerate_cntr)
Storage 5 (same as RP_STATUS3 - incfreq_ei_cntr)

1513
1514

Storage 6 (Same as RP_STATUSS - incfreq_cntr)

1515

Storage 7 (same as RP_STATUS4 - decfreq_ei_cntr)

1516

Storage 8 (same as RP_STATUSG - decfreq_cntr)

1517

1518

Stream Output Num Primitives Written Counter

Stream Output Primitive Storage Needed Counters

1519

Stream Output Write Offsets

1520

Stream Synchronization

1521

Subsystem Identification

1523

1524

Subsystem Vendor ID and SubSystem ID

1525

Subsystem Vendor Identification

Super Queue GFX cycle Options register

1526

Super Queue Internal Cnt Register |

1528

Super Queue Internal Counters Register Il

1530

SWF

1533

System Validation (SV) Determinism Control Registers with Lock bit

1534

1535

Thread Dispatched Count Register

Thread Faulted Count Register

1536

Thread Fault Status Register 0

1537

Thread Fault Status Register 1

1538

Thread Load Status Register 0

1539

1540

Thread Load Status Register 1

Thread Mode Register
Thread Restart Control Register

1541
1544

TiledResources Invalid Tile Detection Register

1545

Tiled Resources Translation Table Control Registers

1546

TiledResources VA Detection Registers

1547

1548

Tiled Resources VA Translation Table L3 ptr - DWO
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Tiled Resources VA Translation Table L3 ptr - DW1
TIMESTAMP_CTR

TLB_RD_ADDRESS Register

TLB_RD_DATAO Register

TLB_RD_DATAT1 Register

TRANS_CLK_SEL

TRANS_CONF

TRANS_CONF
TRANS_DDI_FUNC_CTL

TRANS_FRM_TIME

TRANS_HBLANK

TRANS_HSYNC

TRANS_HTOTAL

TRANS_MSA_MISC

TRANS_MULT

TRANS_SPACE
TRANS_VBLANK

TRANS_VSYNC

TRANS_VSYNCSHIFT

TRANS_VTOTAL

TRANS_WD_FUNC_CTL

TRNULLDETCT

Unblock Message Ack to Busy Detection Timer (sleep timer)

Unit Level Clock Gating Control 1

Unit Level Clock Gating Control 2
Unit Level Clock Gating Control 3

Unit Level Clock Gating Control 4

Unit Level Clock Gating Control 5

Unit Level Clock Gating Control 6

URB Context Offset

UTIL_PIN_CTL

Valid Bit Vector 0 for CVS

Valid Bit Vector 0 for L3

Valid Bit Vector 0 for MFX

Doc Ref # IHD-OS-BDW-Vol 2c-10.15

1549
1550
1551
1552
1553
1554
1556
1559
1561
1567
1568
1570
1572
1574
1576
1578
1580
1582
1584
1586
1588
1590
1591
1592
1598
1604
1610
1616
1622
1627
1628
1630
1631
1632

experience
what'’s inside”

XXXV



experience
what'’s inside

Valid Bit Vector 0 for MFX SL1

Command Reference: Registers

1633

Valid Bit Vector 0 for MTTLB

1634

Valid Bit Vector 0 for MTVICTLB

1635

Valid Bit Vector 0 for RCC

1636

Valid Bit Vector 0 for RCCTLB

1637

Valid Bit Vector 0 for RCZTLB
Valid Bit Vector 0 for TLBPEND registers
Valid Bit Vector 0 for VEBX

1638
1639

1640

Valid Bit Vector 0 for WIDI

1641

Valid Bit Vector 0 for Z

1642

Valid Bit Vector 1 for CVS

1643

Valid Bit Vector 1 for L3

1644

Valid Bit Vector 1 for MFX

1645

Valid Bit Vector 1 for MFX SL1

1646

Valid Bit Vector 1 for MTTLB

1647

Valid Bit Vector 1 for MTVICTLB

1648

Valid Bit Vector 1 for RCC

1649

Valid Bit Vector 1 for RCCTLB

1650

Valid Bit Vector 1 for RCZTLB

1651

Valid Bit Vector 1 for TLBPEND registers
Valid Bit Vector 1 for VEBX

1652

1653

Valid Bit Vector 1 for WIDI

1654

Valid Bit Vector 1 for Z

1655

Valid Bit Vector 2 for CVS

1656

Valid Bit Vector 2 for GAB

1657

Valid Bit Vector 2 for L3

1658

Valid Bit Vector 2 for MFX

1659

Valid Bit Vector 2 for MFX SL1

1660

Valid Bit Vector 2 for RCC
Valid Bit Vector 2 for Z

1661
1662

Valid Bit Vector 3 for CVS

1663

Valid Bit Vector 3 for L3

1664

Valid Bit Vector 3 for MFX

1665

Valid Bit Vector 3 for MFX SL1

1666
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Valid Bit Vector 3 for RCC

Valid Bit Vector 3 for Z

Valid Bit Vector 4 for L3

Valid Bit Vector 4 for MFX

Valid Bit Vector 4 for MFX SL1

Valid Bit Vector 4 for RCC

Valid Bit Vector 4 for Z

Valid Bit Vector 5 for L3

Valid Bit Vector 5 for MFX

Valid Bit Vector 5 for MFX SL1

Valid Bit Vector 5 for RCC

Valid Bit Vector 5 for Z

Valid Bit Vector 6 for L3

Valid Bit Vector 6 for MFX

Valid Bit Vector 6 for MFX SL1

Valid Bit Vector 6 for RCC

Valid Bit Vector 6 for Z

Valid Bit Vector 7 for L3

Valid Bit Vector 7 for MFX

Valid Bit Vector 7 for MFX SL1

Valid Bit Vector 7 for RCC

Valid Bit Vector 7 for Z

Valid Bit Vector 8 for L3

Valid Bit Vector 8 for Z

Valid Bit Vector 9 for L3
Valid Bit Vector 9 for Z

Valid Bit Vector 10 for L3

Valid Bit Vector 10 for Z

Valid Bit Vector 11 for L3

Valid Bit Vector 11 for Z

Valid Bit Vector 12 for L3

Valid Bit Vector 12 for Z

Valid Bit Vector 13 for L3

Valid Bit Vector 13 for Z
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Valid Bit Vector 14 for L3

Command Reference: Registers

1701

Valid Bit Vector 14 for Z

1702

Valid Bit Vector 15 for L3

1703

Valid Bit Vector 15 for Z

1704

Valid Bit Vector 16 for L3

1705

Valid Bit Vector 17 for L3
Valid Bit Vector 18 for L3

1706
1707

Valid Bit Vector 19 for L3

1708

Valid Bit Vector 20 for L3

1709

Valid Bit Vector 21 for L3

1710

Valid Bit Vector 22 for L3

1711

Valid Bit Vector 23 for L3

1712

Valid Bit Vector for VLF

1713

Valid Bit Vector for VLFSL1

1714

VBLANK

1715

1716

VCES Idle Switch Delay

1717

VCS_PREEMPTION_HINT
VCS_PREEMPTION_HINT_UDW

1719

VCS2 CSB Fifo Status Register

1720

VCS Context ID Preemption Hint

1721

VCS Context Sizes

1722

1723

VCS Context Timestamp Count

VCS Counter for the bit stream decode engine

VCS Error Identity Register

1724

1725

VCS Error Mask Register

1726

VCS Error Status Register

1727

VCS Execute Condition Code Register

1728

1729

VCS General Purpose Register

VCS Hardware Status Mask Register
VCS IDLE Max Count

1730
1731

VCS Idle Switch Delay

1732

VCS Instruction Parser Mode Register

1733

VCS Interrupt Mask Register

1735

VCS Mode Register for Software Interface
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VCS Reported Timestamp Count

VCS Reset Control Register

VCS Ring Buffer Next Context ID Register

VCS Semaphore Polling Interval on Wait

VCS Threshold for the counter of bit stream decode engine

VCW Clock Count
VCW Internal Latency

VCW Min Max Latency

VCW Total Latency

VCW XY position

VEBOX TLB Control Register
VEBX Context Element Descriptor (High Part)

VEBX Context Element Descriptor (Low Part)

VEBX Context Element Descriptor (Low Part)

VEBX Fault Counter

VEBX Fixed Counter

VEBX LRA 0

VEBX LRA 1

VEBX PDP0/PML4/PASID Descriptor (High Part)

VEBX PDP0/PML4/PASID Descriptor (Low Part)

VEBX PDP1 Descriptor Register (High Part)

VEBX PDP1 Descriptor Register (Low Part)

VEBX PDP2 Descriptor Register (High Part)
VEBX PDP2 Descriptor Register (Low Part)

VEBX PDP3 Descriptor Register (High Part)

VEBX PDP3 Descriptor Register (Low Part)

VECS_PREEMPTION_HINT

VECS Context ID Preemption Hint

VECS Context Timestamp Count
VECS Counter for the Video Enhancement Engine

VECS CSB Fifo Status Register

VECS Error Identity Register

VECS Error Mask Register

VECS Error Status Register
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1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1756
1758
1759
1760
1761
1762
1763
1764
1765
1766
1768
1769
1770
1771
1772
1773
1774
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VECS General Purpose Register 1775
VECS Hardware Status Mask Register 1776
VECS IDLE Max Count 1777
VECS Instruction Parser Mode Register 1778
VECS Interrupt Mask Register 1780
VECS Mode Register for Software Interface 1781
VECS PREEMPTION HINT UDW 1783
VECS Reported Timestamp Count 1784
VECS Reset Control Register 1785
VECS Semaphore Polling Interval on Wait 1786
VECS Threshold for the Counter of Video Enhancement Engine 1787
Vendor Defined ID and Device ID 1788
Vendor Identification 1789
VEO Current Pipe 0 XY Register 1790
VEO DN Pipe 0 XY Register 1791
VEO DN Pipe 1 XY Register 1792
VEO DV Count Register 1793
VEO DV Hold Register 1794
VEO Previous Pipe 0 XY Register 1797
VEO State Register 1798
VF Scratch Pad 1800
VFW Credit Count Register 1803
VGA_CONTROL 1804
VIC Virtual page Address Registers 1806
VIDEO_DIP_CTL 1807
VIDEO_DIP_DATA 1810
VIDEO_DIP_ECC 1813
VIDEO_DIP_GCP 1816
Video BIOS ROM Base Address 1818
Video Enhancement Mode Register 1819
Video Mode Register 1822
VS Invocation Counter 1825
VSYNC 1826
VSYNCSHIFT 1827

xl

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15



Command Reference: Registers

VTOTAL

Wait For Event and Display Flip Flags Register

Wait For Event and Display Flip Flags Register 1
Wake Enable and Wake Status

Walkers Fault Register

Wall Clock Counter
Wall Clock Counter Alias

WD_IIR

WD_IMR

WD_PERF_CNT

WD_QUICKCAP_CTRL
WD_STATUS

WD_STRIDE

WD_SURF

WD _TAIL_CFG

WD_WNIC_MSG_ADDR

WGBOX State Arbitration Priority Control
WGBOX Video CSR 8

WGBOX Video CSR 99

WIDI LRA 0

WIDI LRA 1

WIDI TLB Control Register

WM_LINETIME
WM_LP

WM_LP_SPR

WM_MISC

WM_PIPE

WRID_VALID_REGO

WRID_VALID_REG1
WRID_VALID_REG2

Write Watermark

WRPLL_CTL

ZTLBLRAO

ZTLB LRA 1
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Advanced Features Capabilities Identifier and Next Pointer

AFCIDNP_0_2_0_PCI - Advanced Features Capabilities Identifier
and Next Pointer

Register Space: PClI: 0/2/0
Project: BDW
Default Value: 0x00000013
Size (in bits): 16

Address: 000A4h

When this capability is linked into the list, the second function of the Internal Graphics Device can be reset
independently of the first function.

DWord | Bit Description
0 15:8 [ NEXT_PTR
Default Value: 00000000b
Access: RO
This contains a pointer to next item in capabilities list. This is the final capability in the list and is
hardwired to 00h.
7:0 |CAP_ID

Default Value: 00010011b
Access: RO
Hardwired value of 13h identifies that this PCl Function is capable of Advanced Features.
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Advanced Features Control

AFCTL_ 0 2 0 PCI - Advanced Features Control

Register Space: PCl: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 8

Address: 000A8h

DWord | Bit Description

0 0 |Initiate Function Level Reset

Default Value: Ob
Access: R/W Set

FLR Resettable A write of 1b initiates Function Level Reset (FLR). FLR requirements are defined in
the PCI Express Base Specification. Registers and state information that do not apply to
conventional PCl are exempt from the FLR requirements given there. Once written 1, FLR will be
initiated. During FLR, a read will return 1's since device 2 reads abort. Once FLR completes,
hardware will clear the bit to 0. If a local panel is powered on and configured to power down on
reset, the FLR will typically take several hundred milliseconds to complete. The worst possible,
although unrealistic, delay is 5 seconds.
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Advanced Features Length and Capabilities

AFLC_0_2_0_PCI - Advanced Features Length and Capabilities

Register Space: PCl: 0/2/0

Project: BDW

Default Value: 0x00000306

Size (in bits): 16

Address: 000A6h

DWord | Bit Description

0 9 |FLR Capability

Default Value: 1b
Access: RO

Hardwired to 1 to indicate support for Function Level Reset (FLR).

8 | TXP Capability

Default Value: 1b
Access: RO
Hardwired to 1 to indicate support for the Transactions Pending bit.

7:0 | Capability Length

Default Value: 00000110b

Access: RO

Hardwired to 06h to indicate the Advanced Features capability structure requires 6 bytes of
configuration space.
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Advanced Features Status

AFSTS 0 2 0 PCI - Advanced Features Status

Register Space: PCl: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 8

Address: 000A9h

DWord | Bit Description

0 0 |Transactions Pending

Default Value: Ob
Access: RO

1: The Function has issued one or more non-posted transactions which have not been completed,
including non-posted transactions that a target has terminated with Retry. O (hardwired): All non-
posted transactions have been completed.
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Advanced Scheduler Reset Request Messages

ASSRREQ - Advanced Scheduler Reset Request Messages

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

15:4

Reserved

Project: BDW

Access: RO

Reserved

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

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

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
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ASSRREQ - Advanced Scheduler Reset Request Messages

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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OAPERF_AO0 - Aggregate Perf Counter A0

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32
02800h

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter AO Upper DWord

OAPERF_AO0_UPPER - Aggregate Perf Counter AO Upper DWord

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

Size (in bits): 32

Address: 02804h

This register enables the current live value of performance counter A0 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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A1 - Aggregate Perf Counter A1

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

Size (in bits): 32

Address: 02808h
Valid Projects: [BDW]

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
Project: BDW
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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A2 - Aggregate Perf Counter A2

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32
02810h

MMIO: 0/2/0

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
MMIQ, 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
Project: BDW
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: |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
MMIQ, so the value returned from this register may be different on back-to-back reads.

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15



Command Reference: Registers

Aggregate Perf Counter A3

experience
what's inside”

OAPERF_A3 - Aggregate Perf Counter A3

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32
02818h

MMIO: 0/2/0

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
MMIQ, 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
Project: BDW
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: |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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A4 - Aggregate Perf Counter A4

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32
02820h

MMIO: 0/2/0

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
MMIQ, 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
Project: BDW
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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_AS5 - Aggregate Perf Counter A5

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

Size (in bits): 32

Address: 02828h
Valid Projects: [BDW]

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
Project: BDW
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: | 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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A6 - Aggregate Perf Counter A6

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32
02830h

MMIO: 0/2/0

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
MMIQ, 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
Project: BDW
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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A7 - Aggregate Perf Counter A7

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

Size (in bits): 32

Address: 02838h
Valid Projects: [BDW]

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
Project: BDW
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: |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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A8 - Aggregate Perf Counter A8

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

Size (in bits): 32

Address: 02840h
Valid Projects: [BDW]

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
Project: BDW
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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A9 - Aggregate Perf Counter A9

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

Size (in bits): 32

Address: 02848h
Valid Projects: [BDW]

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
Project: BDW
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: | 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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A10 - Aggregate Perf Counter A10

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

Size (in bits): 32

Address: 02850h
Valid Projects: [BDW]

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
Project: BDW
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: |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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A11

experience
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OAPERF_A11 - Aggregate Perf Counter A11

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

Size (in bits): 32

Address: 02858h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A11_UPPER - Aggregate Perf Counter A11 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

0285Ch

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A12

experience
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OAPERF_A12 - Aggregate Perf Counter A12

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

Size (in bits): 32

Address: 02860h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A12_UPPER - Aggregate Perf Counter A12 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

02864h

MMIO: 0/2/0

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: |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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A13

experience
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OAPERF_A13 - Aggregate Perf Counter A13

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

Size (in bits): 32

Address: 02868h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A13_UPPER - Aggregate Perf Counter A13 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

0286Ch

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A14
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OAPERF_A14 - Aggregate Perf Counter A14

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

Size (in bits): 32

Address: 02870h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A14_UPPER - Aggregate Perf Counter A14 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

02874h

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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Command Reference: Registers

Aggregate Perf Counter A15

experience
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OAPERF_A15 - Aggregate Perf Counter A15

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

Size (in bits): 32

Address: 02878h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A15_UPPER - Aggregate Perf Counter A15 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

0287Ch

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A16

experience
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OAPERF_A16 - Aggregate Perf Counter A16

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

Size (in bits): 32

Address: 02880h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A16_UPPER - Aggregate Perf Counter A16 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

02884h

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.

40 Doc Ref # IHD-OS-BDW-Vol 2¢c-10.15



Command Reference: Registers

Aggregate Perf Counter A17

experience
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OAPERF_A17 - Aggregate Perf Counter A17

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

Size (in bits): 32

Address: 02888h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A17_UPPER - Aggregate Perf Counter A17 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

0288Ch

MMIO: 0/2/0

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: |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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A18

experience
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OAPERF_A18 - Aggregate Perf Counter A18

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

Size (in bits): 32

Address: 02890h
Valid Projects: [BDW]

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 A18 Upper DWord

Command Reference: Registers

OAPERF_A18_UPPER - Aggregate Perf Counter A18 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

02894h

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A19 - Aggregate Perf Counter A19

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
MMIQ, so the value returned from this register may be different on back-to-back reads.

Register Space: MMIO: 0/2/0
Project: BDW
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
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Aggregate Perf Counter A19 Upper DWord

Command Reference: Registers

OAPERF_A19 _UPPER - Aggregate Perf Counter A19 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

0289Ch

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A20
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OAPERF_A20 - Aggregate Perf Counter A20

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
MMIQ, so the value returned from this register may be different on back-to-back reads.

Register Space: MMIO: 0/2/0
Project: BDW
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
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Aggregate Perf Counter A20 Upper DWord

Command Reference: Registers

OAPERF_A20_UPPER - Aggregate Perf Counter A20 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

028A4h

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A21 - Aggregate Perf Counter A21

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

Size (in bits): 32

Address: 028A8h
Valid Projects: [BDW]

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.

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15

49



experience

what'’s inside

Aggregate Perf Counter A21 Upper DWord

Command Reference: Registers

OAPERF_A21_UPPER - Aggregate Perf Counter A21 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

028ACh

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A22 - Aggregate Perf Counter A22

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

Size (in bits): 32

Address: 028B0h
Valid Projects: [BDW]

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
Project: BDW
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: |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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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Aggregate Perf Counter A23
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OAPERF_A23 - Aggregate Perf Counter A23

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

Size (in bits): 32

Address: 028B8h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A23_UPPER - Aggregate Perf Counter A23 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

028BCh

MMIO: 0/2/0

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: |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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A24 - Aggregate Perf Counter A24

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

Size (in bits): 32

Address: 028C0h
Valid Projects: [BDW]

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.
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Aggregate Perf Counter A24 Upper DWord

Command Reference: Registers

OAPERF_A24_UPPER - Aggregate Perf Counter A24 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

028C4h

MMIO: 0/2/0

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: |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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A25 - Aggregate Perf Counter A25

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

Size (in bits): 32

Address: 028C8h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A25_UPPER - Aggregate Perf Counter A25 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

028CCh

MMIO: 0/2/0

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: |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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A26 - Aggregate Perf Counter A26

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

Size (in bits): 32

Address: 028D0h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A26_UPPER - Aggregate Perf Counter A26 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

028D4h

MMIO: 0/2/0

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: |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
MMIQ, so the value returned from this register may be different on back-to-back reads.

60

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15



Command Reference: Registers

Aggregate Perf Counter A27
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OAPERF_A27 - Aggregate Perf Counter A27

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

Size (in bits): 32

Address: 028D8h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A27_UPPER - Aggregate Perf Counter A27 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

028DCh

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A28 - Aggregate Perf Counter A28

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

Size (in bits): 32

Address: 028EO0h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A28_UPPER - Aggregate Perf Counter A28 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

028E4h

MMIO: 0/2/0

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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A29 - Aggregate Perf Counter A29

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

Size (in bits): 32

Address: 028E8h
Valid Projects: [BDW]

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
Project: BDW
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
MMIQ, so the value returned from this register may be different on back-to-back reads.
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OAPERF_A30 - Aggregate Perf Counter A30

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

Size (in bits): 32

Address: 028F0h
Valid Projects: [BDW]

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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Command Reference: Registers

OAPERF_A30_UPPER - Aggregate Perf Counter A30 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

028F4h

MMIO: 0/2/0

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: |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
MMIQ, 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
Project: BDW
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 028F8h
Valid Projects: [BDW]

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

Command Reference: Registers

OAPERF_A31_UPPER - Aggregate Perf Counter A31 Upper DWord

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

BDW

0x00000000

R/W
32

028FCh

MMIO: 0/2/0

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
MMIQ, 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
Project: BDW
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 02900h
Valid Projects: [BDW]

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
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 02904h
Valid Projects: [BDW]
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
Project: BDW
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 02908h
Valid Projects: [BDW]

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
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 0290Ch
Valid Projects: [BDW]
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

Project:

Default Value:
Size (in bits):

Register Space: MMIO: 0/2/0

BDW
0x00000000
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 - WIDI.

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 PMLA4E 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.

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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Command Reference: Registers

ARAT C6 Disallow Threshold

ARAT C6DIS - ARAT C6 Disallow Threshold

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 0A178h
DWord Bit Description
0 31:0 |[C6 Disallow Threshold for ARAT

Access: R/W
Threshold, in 10ns increments to prevent short C6.
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ARAT Delta (LSB)

ARAT _TDELTA_LOW - ARAT Delta (LSB)

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 0A174h
DWord | Bit Description
0 31:2 | Lower Bits of Delta Time for ARAT
Access: R/W
Bits [31:2] of Delta Time, in 10ns increments.
Bits 1:0 dropped. This means the granularity is 40ns increments. For example, [31:2]=b1 means the
delta time is 40ns.
1 [ARAT Mode
Access: R/W
0b: One-Shot Mode (default).
1b: Periodic Mode.
0 |[ARAT Enable
Access: R/W
Ob: ARAT Disabled (default).
1b: ARAT Enabled.
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Command Reference: Registers

ARAT Delta (MSB)

ARAT _TDELTA_HIGH - ARAT Delta (MSB)

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 24
Address: 0A170h
DWord Bit Description
0 23:0 |Upper Bits of Delta Time for ARAT

Access: R/W

Bits [55:32] of Delta Time, in 10ns increments.
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ARB_CTL

Register Space:
Project:

Access:
Size (in bits):

MMIO: 0/2/0

BDW

0x16661056 [BDW]
R/W

32

Address:
Name:
ShortName:
Valid Projects:
Power:

Reset:

45000h-45003h

Display Arbitration Control 1
ARB_CTL

BDW

Always on

soft

DWord | Bit

Description

0 31

Reserved

30

Reserved

29:26

HP Queue Watermark

Default Value: 0101b 6 entries

Project: BDW

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.

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
chain.

Value Name
1010110b 86 [Default]
[1,127]
Restriction
This value must always be programmed greater than 8.
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ARB_CTL2

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x20000600
Access: R/W
Size (in bits): 32
Address: 45004h-45007h
Name: Display Arbitration Control 2
ShortName: ARB_CTL2
Valid Projects: BDW
Power: Always on
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 | GroupReqgs DKS
Project: | BDW
This field selects whether arbiter requests are grouped for this plane.
Value Name
Ob Do not group
1b Group
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Command Reference: Registers

ARB_CTL2

23 |GroupReqs CursorC
| Project: | BDW
This field selects whether arbiter requests are grouped for this plane.
Value Name
Ob Do not group
1b Group
22 | GroupRegs SpriteC
| Project: BDW
This field selects whether arbiter requests are grouped for this plane.
Value Name
Ob Do not group
1b Group
21 |GroupReqs PrimaryC
| Project: BDW
This field selects whether arbiter requests are grouped for this plane.
Value Name
Ob Do not group
1b Group
20 |GroupRegs CursorB
| Project BDW
This field selects whether arbiter requests are grouped for this plane.
Value Name
Ob Do not group
1b Group
19 | GroupRegs SpriteB
Project: BDW
This field selects whether arbiter requests are grouped for this plane.
Value Name
Ob Do not group
1b Group
18 | GroupReqs PrimaryB
Project: BDW

This field selects whether arbiter requests are grouped for this plane.

Value

Name

Ob

Do not group

1b

Group
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ARB_CTL2

17 | GroupRegs CursorA
| Project: | BDW |
This field selects whether arbiter requests are grouped for this plane.
Value Name
Ob Do not group
1b Group
16 |GroupReqs SpriteA
| Project: BDW
This field selects whether arbiter requests are grouped for this plane.
Value Name
Ob Do not group
1b Group
15 | GroupRegs PrimaryA
| Project: BDW
This field selects whether arbiter requests are grouped for this plane.
Value Name
Ob Do not group
1b Group
14 |Reserved
Format: MBZ
13 |Reserved
Project: BDW
Format: MBZ
12 |Reserved
Project: BDW
Format: MBZ
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 2 LP
10b 3LP
11b 4 LP [Default]
8 |Reserved
Format: MBZ
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ARB_CTL2

7 |Reserved
| Project: | BDW
6 |[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
3 |Reserved
Project: BDW
Format: MBZ
2 |Reserved
Format: MBZ
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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GARBCNTLREG - Arbiter Control Register

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x29124100 [BDW]
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.

6.0

Reserved
Project: BDW
Access: RO
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Arbiter Mode Control Register

ARB_MODE - Arbiter Mode Control Register

Register Space: MMIO: 0/2/0
Project: BDW
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 O, 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
Project: BDW
Access: R/W
PD load disable - When this bit is set, the PD load is disabled for GFX/MFX0/MFX1.
A-step: Default Value: 0
B-step: Default Value: 0 - Bug ID: 1905990
Future steppings can have value 1.
13 |DC GDR
Default Value: Ob
Access: R/W
12 |HIZ GDR
Default Value: 0Ob
Access: R/W
11 |STC GDR
Default Value: Ob
Access: R/W
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ARB_MODE - Arbiter Mode Control Register

10 |BLB GDR
Default Value: Ob
Access: R/W
9 |GAM PD GDR
Default Value: Ob
Access: R/W
8 | 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)

5 | Extra Register Bit 5
Default Value: Ob
Access: R/W
Reserved.
4 |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.
3 |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.
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ARB_MODE - Arbiter Mode Control Register

2 |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).

1 |Color Cache (RCC) GDR Enable Bit

Default Value: 0b

Access: R/W
When this bit is set, data requested from the Color Cache (RCC) client is generated by the GDR
algorithm.

0 |GTT Accesses GDR

Default Value: Ob

Access: R/W

When this bit is enabled along with the Client's GDR bit, PPGTT and GGTT requests for this
memory access are also tagged as GDR to SQ.
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ASLS_0_2_0_PCI - ASL Storage

Register Space: PCl: 0/2/0
Project: BDW
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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ASYNC_SLICE_COUNT - Async Slice Count Select Register

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000 [BDW]
Size (in bits): 8
Address: 0A204h
DWord Bit Description
0 2:0 | ASYNC Slice Count

Project:

BDW

Access:

R/W

Slice Count Request in Asynchronous Mode:
001b = 1 slice.

010b = 2 slices.

011b = 3 slices.
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ATS Capability

ATS_CAP_0_2_0_PCI - ATS Capability

Register Space: PCl: 0/2/0
Project: BDW
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 Control

ATS CTRL 0 2 0 PCI - ATS Control

Register Space: PCl: 0/2/0
Project: BDW
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 2231 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
Project: BDW
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

Project: BDW

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
set.
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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AUD_CONFIG
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
Ob [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

96

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15




Command Reference: Registers

AUD_DIP_ELD_CTRL_ST

tel.

experience
what's inside”

AUD_DIP_ELD_CTRL_ST

Register Space: MMIO: 0/2/0

Project: BDW

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
Project: BDW
Format: MBZ
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AUD_DIP_ELD_CTRL_ST

30:29 | DIP Port Select

Project: BDW

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

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
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AUD_DIP_ELD_CTRL_ST

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 |Gen2 Generic 2 (ISRCT) 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

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
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AUD DIP ELD_CTRL_ST

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

Project: BDW

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.
102
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AUD_INFOFR

AUD_INFOFR

Register Space: MMIO: 0/2/0

Project: BDW

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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AUD_M_CTS_ENABLE

Register Space: MMIO: 0/2/0

Project: BDW

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.
104
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AUD_MISC_CTRL

AUD_MISC_CTRL

Register Space: MMIO: 0/2/0

Project: BDW

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.

Reserved

Format: MBZ
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AUD_MISC_CTRL

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
0b Disable Audio fabrication disabled
1b Enable [Default] Audio fabrication enabled

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

Register Space: MMIO: 0/2/0

Project: BDW

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

This register is used for handshaking between the audio and video drivers for interrupt management. For each
transcoder, ELD is sent by the display software to the audio software via an unsolicited response when the ELD
ready bit is set. Display software sets this bit as part of enabling the audio-enabled digital device/transcoder. To
support DP MST, this bit is transcoder-based, and hardware will use it appropriately to send the status to the
audio driver using device widgets. Both HDMI and DP1.1 will also be transcoder based as shown below.

DWord| Bit Description
0 31:12 | Reserved

Project: BDW

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
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AUD_PIN_ELD CP_VLD

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.

Value Name Description

Ob Pending or Not Ready CP request pending or not ready to receive requests

1b Ready CP request ready

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)

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

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

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

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)
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AUD_PIN_ELD CP_VLD

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

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

Project: BDW

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.
110
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AUD_PIPE_CONN_SEL_CTRL

AUD_PIPE_CONN_SEL CTRL

Register Space: MMIO: 0/2/0

Project: BDW

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
Project: BDW
23:16 |[Connection select Control D
Connection Index Currently Set [Default 0x00], Port D Widget is set to 0x02
Value Name Project
03h [Default] BDW
15:8 | Connection select Control C
Connection Index Currently Set [Default 0x00], Port C Widget is set to 0x01
Value Name Project
03h [Default] BDW
7:0 Connection select Control B

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

Value Name Project

03h [Default] BDW
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AUD_PWRST

Command Reference: Registers

AUD_PWRST

Register Space: MMIO: 0/2/0

Project: BDW

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
| Project: BDW |
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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AUD_PWRST

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

Project: BDW

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.

70

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
Project: BDW
0x80862808 [BDW]
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

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

Value Name Project
2808h Broadwell [Default] BDW
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AUD_WD_CNTRL

AUD_WD_CNTRL

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

Default Value: 0x00000540
Access: R/W

Size (in bits): 32

Address: 65800h-65803h
Name: Audio WD Control
ShortName: AUD_WD_CNTRL
Power: off/on

Reset: soft

DWord| Bit Description

0 31 |Audio Inactive WD
Inactive: When this bit is set, wireless display 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

30 [Audio Output Enable WD
This bit directs audio to the Wireless Device. When enabled along with Inactive set to 0 and
audio data is available, the audio data will be sent to the Wireless memory.

Value Name Description
Ob Disable No Audio output
1b Valid Audio is enabled

29 |CP Ready WD

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 display software to indicate that the CP request has
been serviced.

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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28 |ELD valid WD
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.
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)
27:24 | Reserved
Format: MBZ
23 |Reserved
Project: BDW
Format: MBZ
22:20 | Reserved
Project: BDW
Format: MBZ
19:11 | Reserved
Format: MBZ
10:6 | ELD buffer size
Default Value: 10101b
Access: RO
This field reflects the size of the ELD buffer in DWORDs (84 Bytes of ELD)
5:1 |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.
0 |ELD ACK
Acknowledgement from the audio driver that ELD read has been completed
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AUD_WD_DMA_UBASEADR

AUD WD DMA_UBASEADR

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 65824h-65827h

Name: Audio WD Input DMA Upper Base Address

ShortName: AUD_WD_DMA_UBASEADR

Power: off/on

Reset: soft

DWord | Bit Description
0 31:.0| Aud WD DMA UBADR

This field specifies the upper base address of the Input DMA. It must be at least 64B (cache line)

aligned. It must not be modified when the stream is playing. It can only be modified when the WD

enable bit 30 is not set in the Audio WD Control register.

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15

119




Command Reference: Registers

experience
what'’s inside

AUD_WD_EDID_DATA

AUD_WD_EDID_DATA

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 65810h-65813h
Name: Audio WD EDID Data
ShortName: AUD_WD_EDID_DATA
Power: off/on

Reset: soft

This register contains the Wireless 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 Wireless 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 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
DWORD read, wrapping around to address 0 when the max buffer address size has been reached.

DWord | Bit Description

0 31:0 | EDID Data Block
This field specifies the 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 a device 2 FLR.
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Audio Codec Interrupt Definition

Audio Codec Interrupt Definition

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 44480h-4448Fh

Name: Audio Codec Interrupts
ShortName: AUD_INTERRUPT

Valid Projects: BDW

Power: Always on

Reset: soft

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

0x44480 = ISR

0x44484 = IMR

0x44488 = IIR

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

This interrupt event is not connected on Broadwell.

27

Spare 27
Project: BDW

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
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Audio Codec Interrupt Definition

| Project: | BDW
17 |Spare 17

| Project: | BDW
16 |Spare 16

| Project: | BDW
15 |Spare 15

| Project: | BDW

14 | Reserved

13 | Reserved

12 |Spare 12

11 | Spare 11
Project: BDW

10 | Reserved

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 |Spare O
Project: BDW
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Auto Draw End Offset

3DPRIM_END OFFSET - Auto Draw End Offset

Register Space: MMIO: 0/2/0
Project: BDW
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 02420h-02423h
Valid Projects: BDW
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.
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Command Reference: Registers

AVC_GAM _SLAVE_CTR_H - AVC GAM Slave Counter High part

Register Space: MMIO: 0/2/0
Project: BDW
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_CTR L - AVC GAM SlaveCounterLowpart

Register Space: MMIO: 0/2/0
Project: BDW
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
Project: BDW
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: Ob

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: PCl: 0/0/0
Project: BDW
Default Value: 0x00000000
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: 000000000b
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: 0b
Access: R/W Key Lock

This bit will lock all writeable settings in this register, including itself.
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BB_ADDR_DIFF - Batch Address Difference Register

Register Space: MMIO: 0/2/0

Project: BDW

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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BB_ADDR - Batch Buffer Head Pointer Register

Register Space: MMIO: 0/2/0

Project: BDW

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

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
Project: BDW
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.

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
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BB PER_CTX PTR - Batch Buffer Per Context Pointer

Register Space: MMIO: 0/2/0

Project: BDW

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

BlitterCS, VideoCS,

not supported and must not be programmed for these command streamers. VideoCS2,
VideoEnhancementCS

Render CS: Per Context Batch Buffer execution must not look at the RenderCS

MI_RS_CONTROL or 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.

RenderCS: The following commands are not supported within a Per Context Batch |RenderCS
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BB PER _CTX PTR - Batch Buffer Per Context Pointer

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
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BB PER _CTX PTR - Batch Buffer Per Context Pointer

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
3DSTATE_DX9_LOCAL_VALID_HS
3DSTATE_DX9_LOCAL_VALID_GS
3DSTATE_DX9_LOCAL_VALID_PS
3DSTATE_DX9_GENERATE_ACTIVE_VS
3DSTATE_DX9_GENERATE_ACTIVE_HS
3DSTATE_DX9_GENERATE_ACTIVE_DS
3DSTATE_DX9_GENERATE_ACTIVE_GS
3DSTATE_DX9_GENERATE_ACTIVE_PS
3DSTATE_BINDING_TABLE_EDIT_VS
3DSTATE_BINDING_TABLE_EDIT_GS
3DSTATE_BINDING_TABLE_EDIT_HS
3DSTATE_BINDING_TABLE_EDIT_DS
3DSTATE_BINDING_TABLE_EDIT_PS
3DSTATE_CONSTANT_VS
3DSTATE_CONSTANT_GS
3DSTATE_CONSTANT_PS
3DSTATE_CONSTANT_HS
3DSTATE_CONSTANT_DS

Workaround

Workaround :

To work around a known HW issue, SW must do the below Programming Sequence prior to programming
MI_BATCH_BUFFER_END command in BB_PER_CTX_PTR. SW must ensure both MI_LOAD_REGISTER_REG and
MI_BATCH_BUFFER_END commands mentioned in the below sequence are placed in the same cacheline of
memory.

1. MI_LOAD_REGISTER_IMM: 0x00800000 a 0x20C0
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BB PER _CTX PTR - Batch Buffer Per Context Pointer

2. MI_ATOMIC
a. Set"CS STALL" (Dword0[17])
b. “Return Data Control” enabled (Dword0[16])
c. "ATOMIC OPCODE" set to LOAD operation (Dword0[15:8]= 0x4)
d. "Memory Address” set to scratch space in GFX memory.
e. "Operand1 Data Dword 0" must be programmed to 0x0080_0080

3. MI_LOAD_REGISTER_MEM

a. Set "Async Mode Enable” (DwordO[ 21])
b. "Memory Address” set to same as in MI_ATOMIC command above.
c. "Register Address” set to 0x20C0

4. MI_LOAD_REGISTER_REG: 0x215C a 0x215C

5. MI_BATCH_BUFFER_END // Note that there shouldn't be any commands programmed between step4 &
step5 and also these commands must be placed in the same cacheline of memory.

Additional Note:

This workaround need not be applied when Resource Streamer (RS) is not enabled or when a Resource
Streamer enabled context is guaranteed not to be preempted.

. Preemption of RS enabled workload can be avoided by

. Bracketing the RS enabled workload with MI_ARB_ON_OFF (Arbitration Disable) and MI_ARB_ON_OFF
(Arbitration Enable) command. MI_ARB_ON_OFF is a privileged command and can only be programmed in ring
buffer or in privileged batch buffer (batch buffer in GGTT memory).

. Pending execlist submitted must not trigger preemption of the ongoing RS enabled workload due to
following reasons

. First context of the pending execlist submitted is not the same as the ongoing RS enabled context.

. Force restore bit set for the submitted pending execlist.
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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.
11:2 |Reserved
| Format: | MBZ |
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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Batch Buffer Start Head Pointer Register

BB_START_ADDR - Batch Buffer Start Head Pointer Register

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

Size (in bits): 32

Address: 02150h

This register contains the address 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

31:2

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.

Preempted Batch Buffer RS Control Stop Flag

Format: Flag

This field specifies RS Control Stop Flag when a batch buffer is preempted. This is for HW internal
use and should not be written by SW. This bit gets reset when RS_PREEMPTED field of
RS_PREEMPT_STATUS is written Zero. This bit is set by:

e Ctx restore of this bit
e  MI_RS_CONTROL_STOP (except for the ctx restore command)

This bit is cleared by:
e MI_RS_CONTROL_START
e Any Batch start except resubmitted RS batch
e A batch end that doesn't include preemption

e (Ctx save

Writing 0 to bit[0] of the RS STATUS register

Reserved

Format: MBZ
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Batch Buffer Start Head Pointer Register for Upper DWord

BB_START_ADDR_UDW - Batch Buffer Start Head Pointer Register
for Upper DWord

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

Size (in bits): 32

Address: 02170h

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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BB_STATE - Batch Buffer State Register

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000 [BDW]
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.

DWord | Bit

Description

0 31:8 | Reserved

Project:

Format:

7 |Reserved

Project: All
Source: BlitterCS, VideoCS, VideoCS2, VideoEnhancementCS
Format: MBZ
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BB_STATE - Batch Buffer State Register

7 |Resource Streamer Enable

Project: BDW
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.

Reserved

2nd Level Buffer Security Indicator

Project: BDW

Source: VideoCS, VideoCS2
Exists If: //NVCS, VCS2

If set, VCS is fetching 2nd level batch commands from a PPGTT address space. If clear, GGTT. If
execlists are enabled and this is set, the batch buffer is non-secure and cannot execute privileged
commands nor access privileged (GGTT) memory. It will be accessed via the PPGTT. If clear, this
batch buffer is secure and will be accessed via the GGTT. Note: When execlists are enabled this
field reflects the effective security level and may not be the same as the Buffer Security Indicator
written using MI_BATCH_BUFFER_START.

Value Name Description
Oh MIBUFFER_SECURE [Default] Located in GGTT memory
1h MIBUFFER_NONSECURE Located in PPGTT memory

6 |2nd Level Buffer Security Indicator

Project: BDW
Source: BlitterCS, VideoEnhancementCS
Exists If: //BCS, VECS
Format: MI_2ndBufferSecurityType

If set, VECS is fetching 2nd level batch commands from a PPGTT address space. If clear, GGTT. If
execlists are enabled and this is set, the batch buffer is non-secure and cannot execute privileged
commands nor access privileged (GGTT) memory. It will be accessed via the PPGTT. If clear, this
batch buffer is secure and will be accessed via the GGTT.

Value Name Description
Oh MIBUFFER_SECURE [Default] Located in GGTT memory
Th MIBUFFER_NONSECURE Located in PPGTT memory

Programming Notes

When execlists are enabled, this field reflects the effective security level and may not be the
same as the Buffer Security Indicator written using MI_BATCH_BUFFER_START.
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BB_STATE - Batch Buffer State Register

5 [Address Space Indicator

| Project: | BDW

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

Th PPGTT This Batch buffer is located in PPGTT memory and is non-privileged.
Reserved
Reserved

Project: All

Source: BlitterCS

Exists If: //BCS

Format: MBZ

3:0 |Reserved
Project: All
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

Project: BDW

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

Project: BDW

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

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

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 224BCh

This register contains the Head pointer offset in to the Ring Buffer or the Dword aligned Graphics address in to
the Batch Buffer corresponding to either MI_ARB_CHECK called Preemption Hint Address. When Preemption
Hint Address is enabled, BCS will honor UHPTR only on parsing MI_ARB_CHK at Preemption Hint Address.

This register contains the Head pointer offset into the Ring Buffer or the Dword aligned Graphics address into
the Batch Buffer corresponding to the below listed commands in execlist mode of operation

e MI_ARB_CHECK
e MI_WAIT_FOR_EVENT
e MI_SEMAPHORE_WAIT

Programming Notes

Programming Restriction: This register should NEVER be programmed in functional mode, this should
be used only in validation mode to achieve deterministic behavior of UHPTR being sampled by a given
MI_ARB_CHECK in command stream. Programmer has to ensure that BCS Preemption Hint register gets
programmed before UHPTR is programmed and well before BCS crosses the corresponding execution
point. Preemption hint for both RingBuffer and Batch Buffer can't be enabled simultaneously.

DWord | Bit Description
0 31:2 | Preempted Hint Address
Format: u3o0
Format: GraphicsAddress[31:2]

This field contains the Head offset in to the Ring Buffer when Preemption Hint is set to Ring
Buffer and Dword aligned Graphics Address in to the batch buffer when Preemption Hint is set
to Batch Buffer.

1 |Batch Buffer Preemption Hint
Format: Enable

Value| Name Description
Oh Disabled | Preemption hint is disabled in batch buffer.

1h Enabled |Preemption hint is enabled in ring buffer and preemption hint address
corresponds to the instruction in Batch Buffer.
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BCS_PREEMPTION_HINT - BCS_PREEMPTION_HINT

0

Ring Preemption Hint

Format:

| Enable

Value

Name

Description

Oh

Disable

Preemption hint is disabled in ring buffer.

Th

Enabled

Preemption hint is enabled in ring buffer and preemption hint address
corresponds to the instruction in Ring Buffer.
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BCS_PREEMPTION_HINT_UDW

BCS_PREEMPTION_HINT_UDW - BCS_PREEMPTION_HINT_UDW

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 224C8h

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 Batch Buffer corresponding to MI_ARB_CHECK command called Preemption Hint
Address.

Programming Notes

Programming Restriction:This register should NEVER be programmed in functional mode, this should be
used only in validation mode to achieve deterministic behavior of UHPTR being sampled by a given
MI_ARB_CHK in command stream.

DWord| Bit Description

0 31:16 | Reserved
Format: MBZ

15:0 | Preempted Hint Address Upper DWORD
Format: GraphicsAddress[47:32]

This field contains the 4GB aligned base address of gfx 4GB virtual address space within the
host's 64-bit virtual address space of the batch buffer when Preemption Hint is set to Batch
Buffer. This field is not valid when Preemption Hint is set to Ring Buffer.
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BCS Active Upper Head Pointer Register

BCS_ACTHD_UDW - BCS Active Upper Head Pointer Register

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: RO

Size (in bits): 32

Address: 2205Ch

This register contains the Head "Pointer" (4GB aligned base address of gfx 4GB virtual address space within the
host's 64-bit virtual address space) of the currently-active batch buffer.

DWord| Bit Description
0 31:16 | Reserved
Format: MBZ
15:0 |Head Pointer Upper DWORD

Default Value:

Oh

Format:

GraphicsAddress[47:32]

4GB aligned base address of gfx 4GB virtual address space within the host's 64-bit virtual
address space corresponding to the Head Pointer of the currently-active batch buffer.
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BCS Context ID Preemption Hint

BCS_CTXID_PREEMPTION_HINT - BCS Context ID Preemption Hint

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 224CCh

This register contains the Context ID of a context in execlist mode of operation. In execlist mode of operation
BCS_PREEMPTION_HINT registers are looked at by Blitter Command Streamer on executing a context having
Context ID that matches with the contents of this register. This register contents are valid and looked at only in
execlist mode of operation.

Programming Notes

This register should NEVER be programmed in functional mode, this must be used only in validation mode to
achieve deterministic preemption behavior in execlist mode of operation.

DWord | Bit Description

0 31:0 | Context ID Preemption Hint
Format: u32

If 0 this field has no effect. If nonzero it indicates the only context ID that can be preempted
when execlists are enabled. A preemption attempt when the context ID of the currently executing
ring context does not match this field will be ignored.
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BCS_CXT_SIZE - BCS Context Sizes
Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
0x00000A05 [BDW]
Access: Read/32 bit Write Only
Size (in bits): 32
Address: 221A8h
DWord Bit Description
0 31:13 Reserved
Project: All
Format: MBZ
12:8 BCS Context Size
Project: All
Format: us
Value Name Project
Ah [Default] BDW
7:5 Reserved
Project: All
Format: MBZ
4.0 Execlist Context Size
Project: BDW
Format: u5
Value Name Project
Sh [Default] BDW
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BCS Context Timestamp Count

BCS_CTX_TIMESTAMP - BCS Context Timestamp Count

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 223A8h

This register provides a mechanism to obtain cumulative run time of a GPU context on HW. This register gets
context save/restored on a context switch. SW must reset this register on very first submission of a context to
HW, then afterwards gets context save/restored maintaining the cumulative run time of the corresponding
context. Note that the value of this register can be obtained in a 3D pipeline-synchronous fashion without a
pipeline flush by using the PIPE_CONTROL command. See 3D Geometry Pipeline in the "3D and Media"
volume. This register (effectively) counts at a constant frequency by adjusting the increment amount according
to the actual reference clock frequency. SW therefore does not need to know the reference clock frequency.
This register gets reset on an engine reset.

This register is context save restore on a context switch.

DWord

Bit

Description

0

31:0

Timestamp Value
Format: u32

This register increments for every 80 ns of time.
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BCS_CNTR - BCS Counter for the Blitter Engine

Register Space: MMIO: 0/2/0

Project: BDW

Source: BlitterCS

Default Value: OxFFFFFFFF

Access: R/W

Size (in bits): 32

Address: 22178h

DWord | Bit Description
0 31:0 | Count Value

Default Value:

fffffftth

Writing a Zero value to this register starts the counting. Writing a Value of FFFF FFFF to this
counter stops the counter.
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BCS Error Identity Register

BCS_EIR - BCS Error Identity Register

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: R/WC

Size (in bits): 32

Address: 220B0Oh

The EIR register contains the persistent values of Hardware-Detected Error Condition bits. Any bit set in this
register will cause the Master Error bit in the ISR to be set. The EIR register is also used by software to clear
detected errors (by writing a '1' to the appropriate bit(s) except for the unrecoverable bits described).).

DWord| Bit Description
0 31:16 | Reserved
Project: All
Format: MBZ
15:0 | Error Identity Bits

Project: |All

Format: |Array of Error condition bits See Table 1 5. Hardware-Detected Error Bits

This register contains the persistent values of ESR error status bits that are unmasked via the
EMR register. The logical OR of all (defined) bits in this register is reported in the Master Error bit
of the Interrupt Status Register. To clear an error condition, software must first clear the error by
writing a '1' to the appropriate bit(s) in this field. If required, software should then proceed to
clear the Master Error bit of the IIR.

Value Name Description

Oh [Default]

Th Error occurred Error occurred

Programming Notes

Writing a '1' to a set bit will cause that error condition to be cleared. However, the Instruction
Error bit (Bit 0) cannot be cleared except by reset (i.e., it is a fatal error).
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BCS_EMR - BCS Error Mask Register

Register Space: MMIO: 0/2/0

Project: BDW

Source: BlitterCS
OxFFFFFFFF [BDW]

Access: R/W

Size (in bits): 32

Address: 220B4h

The EMR register is used by software to control which Error Status Register bits are "masked" or "unmasked".
“Unmasked" bits will be reported in the EIR, thus setting the Master Error ISR bit and possibly triggering a CPU
interrupt, and will persist in the EIR until cleared by software. "Masked" bits will not be reported in the EIR and
therefore cannot generate Master Error conditions or CPU interrupts.

Undefined or reserved bits in the Hardware Detected Error Bit Table will always return a read value of '1'

DWord Bit Description
0 31:16 |Reserved
Default Value: FFFFh
Project: BDW
Format: Must Be One
15:0 |Error Mask Bits
Project: [ All
Format: | Array of error condition mask bits See Table 1 5. Hardware-Detected Error Bits
This register contains a bit mask that selects which error condition bits (from the ESR) are
reported in the EIR.
Value Name Description
0000h Not Masked Will be reported in the EIR
FFFFh Masked [Default] Will not be reported in the EIR
152
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BCS Error Status Register

BCS_ESR - BCS Error Status Register

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: RO

Size (in bits): 32

Address: 220B8h

The ESR register contains the current values of all Hardware-Detected Error condition bits (these are all by
definition "persistent"). The EMR register selects which of these error conditions are reported in the persistent
EIR (i.e., set bits must be cleared by software) and thereby causing a Master Error interrupt condition to be
reported in the ISR.

DWord Bit Description
0 31:16 |Reserved
Project: All
Format: MBZ
15:0 |Error Status Bits

Project: [All

Format: |Array of error condition bits See Table 1 5. Hardware-Detected Error Bits

This register contains the non-persistent values of all hardware-detected error condition
bits.

Value Name Description Project
Oh [Default]
1h Error Condition Detected Error Condition detected All
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BCS Execute Condition Code Register

BCS_EXCC - BCS Execute Condition Code Register

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: R/W, RO
Size (in bits): 32

Trusted Type: 1

Address: 22028h

This register contains user defined and hardware generated conditions that are used by MI_WAIT_FOR_EVENT
commands. An MI_WAIT_FOR_EVENT instruction excludes the executing ring from arbitration if the selected
event evaluates to a 1, while instruction is discarded if the condition evaluates to a 0. Once excluded, a ring is
enabled into arbitration when the selected condition evaluates to a 0. This register also contains control for the
invalidation of indirect state pointers on context restore.

DWord | Bit Description
0 31:16 | Mask Bits
Format: Mask[15:0]
These bits serves as a write enable for bits 15:0. If this register is written with any of these bits
clear the corresponding bit in the field 15:0 will not be modified. Reading these bits always
returns Os.
15 |Reserved
Format: | MBZ
14 | Context Wait for V-blank on Pipe-C
Project: | BDW
This field when set indicates the corresponding context has executed MI_WAIT_FOR_EVENT
with "Display Pipe C Vertical Blank Wait Enable" set. This is an internal HW flag and should not
be accessed by SW.
13 | Context Wait for V-blank on Pipe-B
Project: BDW
This field when set indicates the corresponding context has executed MI_WAIT_FOR_EVENT
with "Display Pipe B Vertical Blank Wait Enable" set. This is an internal HW flag and should not
be accessed by SW.
12 | Context Wait for V-blank on Pipe-A
Project: BDW
This field when set indicates the corresponding context has executed MI_WAIT_FOR_EVENT
with "Display Pipe A Vertical Blank Wait Enable" set. This is an internal HW flag and should not
be accessed by SW.
11:5 |Reserved
Format: MBZ
154
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BCS_EXCC - BCS Execute Condition Code Register

4:0 |Reserved
Project: BDW
Format: MBZ
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BCS General Purpose Register

BCS_GPR - BCS General Purpose Register

Register Space: MMIO: 0/2/0

Project: BDW

Source: BlitterCS

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

Size (in bits): 64

Address: 22600h-2267Fh

This is a general purpose register bank of sixteen 64-bit registers, used as temporary storage by the MI_MATH
command to do ALU operations.

Programming Notes Project

Any operation that initiates a read to register 0x2266C will return the value of 0x2260c register. This |BDW
does not include context save or MI_MATH command operation.

DWord Bit Description
0 63:0 Reserved
Format: MBZ
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BCS_HWSTAM - BCS Hardware Status Mask Register

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: OXFFFFFFFF
Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 22098h

Access: RO for Reserved Control bits

The HWSTAM register has the same format as the Interrupt Control Registers. The bits in this register are
"mask" bits that prevent the corresponding bits in the Interrupt Status Register from generating a "Hardware
Status Write" (PCl write cycle). Any unmasked interrupt bit (HWSTAM bit set to 0) will allow the Interrupt Status
Register to be written to the ISR location (within the memory page specified by the Hardware Status Page
Address Register) when that Interrupt Status Register bit changes state.

Programming Notes

To write the interrupt to the HWSP, the corresponding IMR bit must also be clear (enabled). At most 1 bit can
be unmasked at any given time.

DWord Bit Description
0 31:0 [Hardware Status Mask Register
Default Value: FFFFFFFFh
Project: All
Format: Array of Masks

refer to Table 5-1 in Interrupt Control Register section for bit definitions
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BCS IDLE Max Count

Command Reference: Registers

BCS_PWRCTX_MAXCNT - BCS IDLE Max Count

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
0x00000040 [BDW]
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 22054h
This register contains the time in 0.64us to wait before telling power management hardware the render pipe is
IDLE
DWord| Bit Description
0 31:20 | Reserved
Project: All
Format: MBZ
19:0 |Blitter IDLE Wait Time
Project: All
Format: Max Count

Specifies how long the command stream should wait before ensuring the pipe is IDLE and to let
power management hardware know

Value

Name

Description

Project

00040h

[Default]

0x00040 * 0.64us ~ 41us wait time

BDW

Programming Notes

e This is only useable if bit 0 of the PC_PSMI_CTRL is clear.
e The value in this field must be greater than 1.
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BCS_IDLEDLY - BCS Idle Switch Delay

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 2223Ch

The IDLEDLY register contains an Idle Delay field which specifies the minimum number of microseconds allowed
for command streamer to wait before a context is switched out leading to IDLE state in Execlist mode, i.e

following this context switch there is no active element available in HW to execute.
A default value of 0, means that by default, there is no restriction to wait on a context switch leading to IDLE. This

register has no significance when execlists are not enabled.

DWord Bit Description
0 31:21 Reserved
Project: All
Format: MBZ
20:0 IDLE Delay
Project: All
Format: u21

Minimum number of micro-seconds allowed
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BCS Instruction Parser Mode Register

Command Reference: Registers

BCS_INSTPM - BCS Instruction Parser Mode Register

Project:
Source:

Access:

Register Space:

Default Value:

Size (in bits):
Trusted Type:

MMIO: 0/2/0
BDW
BlitterCS
0x00000000
R/W

32

1

Address:

220C0h

Desc

DWord

Bit

Description

0

31:16

Mask Bits

Format: Mask[15:0]

Must be set to modify corresponding bit in Bits 15:0. (All implemented bits)

15:11

Reserved

Project:

All

Format:

MBZ

10

Reserved

Project:

BDW

Format:

MBZ

Reserved

Project:

BDW

Format:

MBZ

87

Reserved

Project:

All

Format:

MBZ

6:5

Reserved

Project:

BDW

Format:

MBZ

4:0

Reserved

Project:

All

Format:

MBZ
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BCS_IMR - BCS Interrupt Mask Register

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: OXFFFFFFFF
Access: R/W

Size (in bits): 32

Address: 220A8h

The IMR register is used by software to control which Interrupt Status Register bits are "masked" or "unmasked".
“Unmasked" bits will be reported in the IR, possibly triggering a CPU interrupt, and will persist in the IIR until
cleared by software. "Masked" bits will not be reported in the IIR and therefore cannot generate CPU interrupts.

DWord

Bit

Description

0

31:0

Interrupt Mask Bits

Project: [All

for bit definitions

Format: | Array of interrupt mask bits Refer to Table 5-1 in Interrupt Control Register section

This field contains a bit mask which selects which interrupt bits (from the ISR) are reported in

the IIR.
Value Name Description Project
FFFF FFFFh [Default]
Oh Not Masked Will be reported in the IR All
1h Masked Will not be reported in the IIR All
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BCS Mode Register for Software Interface

BCS_MI_MODE - BCS Mode Register for Software Interface

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
0x00000200 [BDW]
Access: R/W
Size (in bits): 32
Address: 2209Ch-2209Fh
The MI_MODE register contains information that controls software interface aspects of the command parser.
DWord| Bit Description
0 31:16 | Masks
A 1in a bit in this field allows the modification of the corresponding bit in Bits 15:0
15 |Suspend Flush
Project: All
Mask: MMIO(0x209¢)#31
Value| Name Description
Oh No Delay |[HW will not delay flush, this bit will get cleared by MI_SUSPEND_FLUSH as
well
Th Delay Suspend flush is active
Flush
14:12 | Reserved
Read/Write
11 |Invalidate UHPTR enable
If bit set H/W clears the valid bit of BCS_UHPTR (4134h, bit 0) when current active head pointer
is equal to UHPTR.
10 [Atomic Read Return for MI_COPY_MEM_MEM
Project: BDW
Value Name Description
Oh Disable Hardware does a regular memory fence write to complete the write to
[Default] the destination address before moving to the next instruction.
Th Enable Hardware does Atomic Move with Read Return to complete the write to
the destination address before moving to the next instruction.
9 |Ring Idle (Read Only Status Bit)
Writes to this bit are not allowed.
Value Name
0 Parser not idle
1 Parser idle [Default]
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BCS_MI_MODE - BCS Mode Register for Software Interface

8 |Stop Ring
Software must set this bit to force the Ring and Command Parser to Idle. Software must read a 1
in Ring Idle bit after setting this bit to ensure that the hardware is idle.
Software must clear this bit for Ring to resume normal operation.

Value Name

0 Normal Operation [Default]
1 Parser is turned off

7:2 |Reserved
Read/Write

1 | Bypass Fence Write
If set, this bit will bypass all writes during flushes, independent of programming. This includes
post-sync op bits, the implicit TLB invalidate write (set in GFX_MODE[13]), and sync flush fences.
Note this is only intended for work-arounds

Value Name

0 Normal Operation
1 Bypass

0 |[Reserved
Read/Write
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Command Reference: Registers

BCS Primary DMA Engine Fetch Upper Address

BCS_DMA_FADD_P_UDW - BCS Primary DMA Engine Fetch Upper

Address

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: RO

Size (in bits): 32

Address: 22060h

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 instruction being fetched by the Primary DMA engine. This register contents are valid
only when Batch Buffer is active.

DWord| Bit Description
0 31:16 | Reserved
Format: MBZ
15:0 | Current DMA Address Upper DWORD

Format: GraphicsAddress[47:32]
This field contains 4GB aligned base address of gfx 4GB virtual address space within the host's
64-bit virtual address space of the batch buffer that the "Primary" instruction parser DMA engine
is currently accessing (fetching). Note that this address will typically lead the Head offset (as
instructions must be fetched before execution).
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BCS_TIMESTAMP - BCS Reported Timestamp Count

Register Space:

Project:
Source:

Default Value:

MMIO: 0/2/0
BDW

BlitterCS

0x00000000, 0x00000000

Access: RO. This register is not set by the context restore.
Size (in bits): 64
Address: 22358h

This register provides an elapsed real-time value that can be used as a timestamp.This register is not reset by a
graphics reset. It will maintain its value unless a full chipset reset is performed. Note: This timestamp register
reflects the value of the PCU TSC. The PCU TSC counts 10ns increments; this timestamp reflects bits 38:3 of the

TSC (i.e. 80ns granularity, rolling over every 1.5 hours).

DWord Bit Description
0 63:36 Reserved
Project: All
Format: MBZ
35:.0 Timestamp Value
Project: All
Format: u3e

This register toggles every 80 ns. The upper 28 bits are zero.
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BCS Reset Control Register

BCS_RESET_CTRL - BCS Reset Control Register

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 220D0h

This register is to be used to control soft reset.

DWord

Bit

Description

0

31:16

Mask Bits
| Format: Mask[15:0]
Must be set to modify corresponding bit in Bits 15:0. (All implemented bits)

15:2

Reserved
| Format: | MBZ

Ready for Reset
| Format: | U1

When set indicates blitter engine is ready for reset. This bit gets cleared on engine reset or when
Soft Reset In progress is cleared.

Request Reset
Format: U1
When set indicates SW wishes to reset the blitter engine. On seeing this bit set Command

Streamer will take appropriate action and set Ready For Reset status bit. This bit gets cleared on
engine reset.
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BCS_RNCID - BCS Ring Buffer Next Context ID Register

Register Space: MMIO: 0/2/0

Project: BDW

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 Semaphore Polling Interval on Wait

BCS_SEMA_WAIT_POLL - BCS Semaphore Polling Interval on Wait

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 2224Ch

The SEMA_WAIT_POLL register contains Poll Interval field which specifies the minimum number of microseconds
allowed for command streamer to wait before re-fetching the data from the address mentioned in the
MI_SEMAPHORE_WAIT command on WAIT Mode set to POLL until the condition is satisfied while the context is
not switched out.

When value of 0 is written the poll interval will be equal to the memory latency of the read completion.

DWord Bit Description
0 31:21 Reserved
Project: All
Format: MBZ
20:0 Poll Interval
Project: All
Format: u21

Minimum number of micro-seconds allowed
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BCS SW Control

BCS SWCTRL - BCS SW Control

Register Space: MMIO: 0/2/0

Project: BDW

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

Project: BDW
Format: MBZ
3:2 |Reserved
Project: BDW
Format: MBZ
1 |Tile Y Destination
Project: BDW
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.

0 |[TileY Source
Project: BDW

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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BCS Watchdog Counter Threshold

BCS_CTR_THRSH - BCS Watchdog Counter Threshold

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00150000
Access: R/W
Size (in bits): 32
Address: 2217Ch
DWord | Bit Description
0 31:0 | Counter logic Threshold
Default Value: 00150000h
Format: u32
This field specifies the threshold that the hardware checks against for the value of the blitter clock
counter before generating an interrupt. The counter in hardware generates an interrupt when the
threshold is reached, rolls over and starts counting again. The interrupt generated is the "Media
Hang Notify" interrupt since this watchdog timer is intended primarily to remedy VLD hangs on
the main pipeline.
170
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BITPLANE CYCLE CONTROL REGISTER

BITPLANE_CTRL - BITPLANE CYCLE CONTROL REGISTER

Register Space: MMIO: 0/2/0

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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Command Reference: Registers

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
Project: BDW
Source: VideoCS
Default Value: 0x00000000
Access: RO

Size (in bits): 32

Trusted Type: 1

Address: 128D4h
Name: VDBOX1
Valid Projects: [BDW]
Address: 1C8D4h
Name: VDBOX2
Valid Projects: [BDW:GT3]

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
Project: BDW
Source: VideoCS
Default Value: 0x00000000
Access: RO

Size (in bits): 32

Trusted Type: 1

Address: 128D0h
Valid Projects: [BDW]
Address: 1C8D0N
Valid Projects: [BDW:GT3]

restore.

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

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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Command Reference: Registers

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
Project: BDW
Source: VideoCS
Default Value: 0x00000000
Access: RO

Size (in bits): 32

Trusted Type: 1

Address: 12814h
Name: VDBOX1
Valid Projects: [BDW]
Address: 1C814h
Name: VDBOX2
Valid Projects: [BDW:GT3]

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

Project: BDW

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 48250h-48253h

Name: Backlight PWM Control

ShortName: BLC_PWM_CTL

Valid Projects: BDW

Power: Always on

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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Command Reference: Registers

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

BLC_PWM_DATA

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 48254h-48257h
Name: Backlight PWM Data
ShortName: BLC_PWM_DATA
Valid Projects: BDW
Power: Always on
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 Mode Register

BLT_MODE - Blitter Mode Register

Register Space: MMIO: 0/2/0
Project: BDW
Source: BlitterCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 2229Ch
DWord| Bit Description
0 31:16 | Mask Bits
Format: Mask[15:0]

Must be set to modify corresponding bit in Bits 15:0. (All implemented bits)
15 | Execlist Enable

Default Value: Oh
Project: BDW
Mask: MMIO#31

When set, software can utilize the execlist registers to load a context into hardware. When this
bit is clear the Execlist mechanism cannot be used. The ring must be loaded via MMIO access.

Programming Notes

This bit is not intended to be changed dynamically. Changing the value of this bit while
rendering is in progress will have UNDEFINED results. This bit should be changed only after a
full reset and before submitting any commands to the device

14 | Interrupt Steering Bit
Project: BDW

Format: U1

When set, Command Streamer sends interrupt messages to the SHIM of the ON CHIP Micro
Controller through message channel.When reset, Command Streamer sends the interrupt
messages to Display Engine as config writes on GAM interface.

13:10 | Reserved
Project: All

Format: MBZ
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BLT_MODE - Blitter Mode Register

9 |Per-Process GTT Enable
Project: All
Format: Enable Per-Process GTT BS Mode Enable
Value Name Description
Oh PPGTT Disable |When clear, the Global GTT will be used to translate memory access
[Default] from designated commands and for commands that select the PPGTT
as their translation space.
1h PPGTT Enable |When set, the PPGTT will be used to translate memory access from
designated commands and for commands that select the PPGTT as
their translation space.
Programming Notes
This bit is used for enabling PPGTT access in Ring Buffer mode of scheduling. Privilege field in
context descriptor states the same in Execlist Mode of scheduling. This field should be set
before programming PDP0/1/2/3 registers in order to set the PPGTT translation of memory
access.
8 |Reserved
Project: All
7 | 64Bit Virtual Addressing Enable
Project: BDW
Format: Enable
Per-Process GTT Enable
Value Name Description
Oh 64Bit Virtual Addressing [ When clear indicates GFX operating in 32bit Virtual
Disable [Default] Addressing for PPGTT based memory access.
Th 64Bit Virtual Addressing | When Set indicates GFX operating in 64bit (48bit Canonical)
Enable Virtual Addressing for PPGTT based memory access.
Programming Notes
This bit is only valid when PPGTT is enabled in ring buffer mode of scheduling. Context
Descriptor has a similar bit to control 64bit virtual addressing in execlist mode of scheduling.
Irrespective of this field set or clear virtual addresses translated through GGTT are always 32Bit.
This field should be programmed before enabling PPGTT access. When this field is not set or
for GGTT virtual addresses, Graphics Address [47:32] field of any commands or register
exercised by SW should be programmed to 0x0.
6:5 [Reserved
| Project: | BDW |
4 |Reserved
| Project: | BDW |
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Command Reference: Registers

BLT_MODE - Blitter Mode Register

3:1

Reserved

Project:

All

Format:

MBZ

Privilege Check Disable

Project:

BDW

Format:

Enable

This field when set, disables Privilege Violation checks on non-privileged batch buffers. When set
Privileged commands are allowed to be executed from non-privileged batch buffers.
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Blitter TLB Control Register

BTCR - Blitter TLB Control Register

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 0426Ch
DWord | Bit Description
0 31:1 | Reserved
Default Value: 0000000000000000000000000000000b
Access: RO
0 |Invalidate TLBs on the corresponding Engine
Default Value: Ob
Access: R/W

SW writes 1 to invalidate the TLBs for the associated engine and HW clears the bit when

invalidation is complete. To ensure proper invalidation of the TLBs, SW has to ensure the
corresponding engine's HW pipeline is flushed and cleared from all its memory accesses.
Otherwise HW cannot guarantee the proper invalidation for TLBs.

This bit is self clear.
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BLT Context Element Descriptor (High Part)

BLT_CTX_EDR_H - BLT Context Element Descriptor (High Part)
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 04504h
DWord Bit Description
0 31:0 |BLT Context Element Descriptor (High Part)
Default Value: 00000000h
Access: R/W
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BLT _CTX_EDR_L - BLT Context Element Descriptor (Low Part)

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000009

Size (in bits): 32

Address: 04500h

DWord Bit Description
0 31:0 |BLT Context Element Descriptor (Low Part)

Default Value: 00000009h
Access: R/W
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BLT Context Element Descriptor (Low Part)

BLT _CTX_EDR_L - BLT Context Element Descriptor (Low Part)
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000009
Size (in bits): 32
Address: 04500h
DWord Bit Description
0 31:0 BLT Context Element Descriptor
Default Value: 00000009h
Access: R/W
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BLT FAULT CNTR - BLT Fault Counter

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 045B8h

DWord Bit Description
0 31:0 BLT Fault Counter

Default Value: 00000000h
Access: RO
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BLT Fixed Counter

Command Reference: Registers

BLT FIXED CNTR - BLT Fixed Counter

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 045BCh

DWord Bit Description
0 31:0 BLT Fixed Counter

Default Value: 00000000h
Access: RO

186

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15



Command Reference: Registers

(lntel) |
experience
what'’s inside”

BLT PDPO/PML4/PASID Descriptor (High Part)

BLT_CTX_PDPO_H - BLT PDPO/PML4/PASID Descriptor (High Part)

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 0450Ch
DWord Bit Description
0 31:0 |BLT PDP0/PML4/PASID Descriptor (High Part)
Default Value: 00000000h
Access: R/W
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BLT PDP0O/PML4/PASID Descriptor (Low Part)

BLT_CTX_PDPO_L - BLT PDPO/PML4/PASID Descriptor (Low Part)

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 04508h

DWord Bit Description
0 31:0 |BLT PDPO/PML4/PASID Descriptor (Low Part)

Default Value: 00000000h
Access: R/W
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BLT CTX PDP1_H - BLT PDP1 Descriptor Register (High Part)

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 04514h
DWord Bit Description
0 31:0 |BLT PDP1 Descriptor Register (High Part)

Default Value:

00000000h

Access:

R/W
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BLT PDP1 Descriptor Register (Low Part)

BLT_CTX_PDP1_L - BLT PDP1 Descriptor Register (Low Part)

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 04510h

DWord Bit Description
0 31:0 |BLT PDP1 Descriptor Register (Low Part)

Default Value: 00000000h
Access: R/W
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BLT CTX PDP2_H - BLT PDP2 Descriptor Register (High Part)

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 0451Ch
DWord Bit Description
0 31:0 |BLT PDP2 Descriptor Register (High Part)

Default Value:

00000000h

Access:

R/W
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BLT PDP2 Descriptor Register (Low Part)

BLT_CTX_PDP2_L - BLT PDP2 Descriptor Register (Low Part)

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 04518h

DWord Bit Description
0 31:0 |BLT PDP2 Descriptor Register (Low Part)

Default Value: 00000000h
Access: R/W

192 Doc Ref # IHD-0S-BDW-Vol 2¢-10.15



Command Reference: Registers

BLT PDP3 Descriptor Register (High Part)

(lntel) |
experience
what'’s inside”

BLT _CTX PDP3_H - BLT PDP3 Descriptor Register (High Part)

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 04524h
DWord Bit Description
0 31:0 |BLT PDP3 Descriptor Register (High Part)

Default Value:

00000000h

Access:

R/W
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BLT PDP3 Descriptor Register (Low Part)

BLT_CTX_PDP3_L - BLT PDP3 Descriptor Register (Low Part)

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 04520h

DWord Bit Description
0 31:.0 BLT PDP3 Descriptor Register (Low Part)

Default Value: 00000000h
Access: R/W
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Boolean Counter BO

OAPERF _BO - Boolean _Counter B0

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

Size (in bits): 32

Address: 02920h
Valid Projects: [BDW]

This register enables the current live value of performance counter BO to be read. Since what conditions cause
BO to increment are defined by the programming of CEC0-0/CECO-1, please refer to the description of these
registers and the values they hold to determine what event is reported via this register.

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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Boolean Counter B1

OAPERF B1 - Boolean Counter B1

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

Size (in bits): 32

Address: 02924h
Valid Projects: [BDW]

This register enables the current live value of performance counter B1 to be read. Since what conditions cause
B1 to increment are defined by the programming of CEC1-0/CEC1-1, please refer to the description of these
registers and the values they hold to determine what event is reported via this register.

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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Boolean Counter B2

OAPERF B2 - Boolean Counter B2

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

Size (in bits): 32

Address: 02928h
Valid Projects: [BDW]

This register enables the current live value of performance counter B2 to be read. Since what conditions cause
B2 to increment are defined by the programming of CEC0-0/CECO-1, please refer to the description of these
registers and the values they hold to determine what event is reported via this register.

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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Boolean Counter B3

OAPERF B3 - Boolean Counter B3

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

Size (in bits): 32

Address: 0292Ch
Valid Projects: [BDW]

This register enables the current live value of performance counter B3 to be read. Since what conditions cause
B3 to increment are defined by the programming of CEC0-0/CECO-1, please refer to the description of these
registers and the values they hold to determine what event is reported via this register.

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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Boolean Counter B4

OAPERF B4 - Boolean Counter_B4

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

Size (in bits): 32

Address: 02930h
Valid Projects: [BDW]

This register enables the current live value of performance counter B4 to be read. Since what conditions cause
B4 to increment are defined by the programming of CEC0-0/CECO-1, please refer to the description of these
registers and the values they hold to determine what event is reported via this register.

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 MMIOQ, so the value returned from this register may be different on back-to-back reads.
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Boolean Counter B5

OAPERF B5 - Boolean Counter B5

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

Size (in bits): 32

Address: 02934h
Valid Projects: [BDW]

This register enables the current live value of performance counter B5 to be read. Since what conditions cause
B5 to increment are defined by the programming of CEC0-0/CECO-1, please refer to the description of these
registers and the values they hold to determine what event is reported via this register.

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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Boolean Counter B6

OAPERF _B6 - Boolean Counter B6

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

Size (in bits): 32

Address: 02938h
Valid Projects: [BDW]

This register enables the current live value of performance counter B6 to be read. Since what conditions cause
B6 to increment are defined by the programming of CEC0-0/CECO-1, please refer to the description of these
registers and the values they hold to determine what event is reported via this register.

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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Boolean Counter B7

OAPERF B7 - Boolean Counter B7

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

Size (in bits): 32

Address: 0293Ch
Valid Projects: [BDW]

This register enables the current live value of performance counter B7 to be read. Since what conditions cause
B7 to increment are defined by the programming of CEC0-0/CECO-1, please refer to the description of these
registers and the values they hold to determine what event is reported via this register.

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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BOOT VECTOR
BOOTMSG - BOOT VECTOR
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 08504h

Boot Message Register

This register gets locked by the Hardware once written and is cleared only during the reset. This is extra
protection given against lllegal Programming.

DWord

Bit

Description

0

31:0

Boot Vector Message
Access: R/W Lock

Boot vector is pass through. MBC gets the boot message from GPMunit and forwards it to MSQC.
Breakdown of message is done in MSQC. Details:

if b[26] = 1 C6SliceA = b[20:17]; C6SliceB= d[13:10] C6Way = 0 C6Area = 0

if b[26] = 0 C6Way = b[25:21], C6Slice = d[20:17]; C6Area = d[17:10]

Context Restore = b[6]

Reset Type = b[6:5]

Ring Stop ID = b[4:0]
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BTB Not Consumed By RCS

BTP_PRODUCE_COUNT - BTB Not Consumed By RCS

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

Size (in bits): 32

Trusted Type: 1

Address: 02480h

This register keeps track of the outstanding BTP produced by RS which are not yet consumed by Render
Command Streamer. This register is part of the render context save and restore.

Programming Notes

This register should not be programmed by SW.

DWord | Bit Description
0 31:0| BTP Produce Count
This register keeps track of the outstanding BTP produced by RS which are not yet consumed by
Render Command Streamer. This register is part of the render context save and restore.
204
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BTP Commands Parsed By RCS

BTP_PARSE_COUNT - BTP Commands Parsed By RCS

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

Size (in bits): 32

Trusted Type: 1

Address: 02490h

This register keeps track of the BTP commands parsed by RCS prior to encountering the Draw Call in an RS
enabled Batch Buffer which has BTP Pool Alloc Valid. BTP parse count should be less then equal to the BTP
produce count for Command Streamer to make progress on a 3D_PRIMITIVE command. BTP Parse count is
subtracted from the BTP Produce Count upon parsing 3D_PRIMITIVE command. This register is part of the render
context save and restore. This register should not be programmed by SW.

DWord

Bit Description

0

31:0| BTP Parse Count

This register keeps track of the BTP commands parsed by RCS prior to encountering the Draw Call
in an RS enabled Batch Buffer which has BTP Pool Alloc Valid. BTP parse count should be less then
equal to the BTP produce count for Command Streamer to make progress on a 3D_PRIMITIVE
command. BTP Parse count is subtracted from the BTP Produce Count upon parsing 3D_PRIMITIVE
command.
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Cache Line Size

CLS 0 2 0 PCI - Cache LineSize

Register Space: PCl: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 8

Address: 0000Ch

DWord | Bit Description

0 7:0 | Cache Line Size

Default Value: 00000000b
Access: RO

This field is hardwired to Os. The IGD as a PCl compliant master does not use the Memory Write
and Invalidate command and, in general, does not perform operations based on cache line size.
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CACHE_MODE_0 - Cache Mode Register 0

Register Space: MMIO: 0/2/0
Project: BDW
Source: RenderCS
0x00000004 [BDW:GT2:G1, BDW:GT2:H, BDW:GT3:H, BDW:GT3E:J]
Access: R/W
Size (in bits): 32
Address: 07000h
Valid Projects: [BDW]

Description

This register is used to control the operation of the Render and Sampler L2 Caches. All reserved bits are
implemented as read/write.
Before changing the value of this register, GFX pipeline must be idle i.e. full flush is required.
This Register is saved and restored as part of Context.

RegisterType = MMIO_SVL

DWord| Bit Description
0 31:16 | Mask
Access: woO
Format: Mask[15:0]
A 1in a bit in this field allows the modification of the corresponding bit in Bits 15:0.
15 |Sampler L2 Disable

Project: BDW

Access: r/w

Format: Disable

Value Name Description

Oh [Default] |Sampler L2 Cache Enabled.

Th Sampler L2 Cache Disabled. All accesses are treated as misses.
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CACHE_MODE_0 - Cache Mode Register 0

14:12 | MSAA Compression Plane Number Threshold for eLLC
Project: BDW
Access: r/w
Value Name Description
Oh threshold0O [Default] Cache only planelD = 0 in eLLC.
1h threshold1 Cache only planelD = 0, 1 in eLLC.
2h threshold?2 Cache only planelD = 0..2 in eLLC.
3h threshold3 Cache only planelD = 0..3 in eLLC.
4h threshold4 Cache only planelD = 0.4 in eLLC.
5h threshold5 Cache only planelD = 0..5 in eLLC.
6h threshold6 Cache only planelD = 0..6 in eLLC.
7h threshold7 Cache only planelD = 0..7 in eLLC.
Programming Notes
This bit-field is programmed based on MSAA. When MSAA compression is enabled, these
settings affect HW, else it is ignored. For 16X MSAA only lower 8 planes can be cached in eLLC.
11 |Sampler Set Remmapping for 3D Disable
Project: BDW
Access: r/w
Value Name Description
Oh Enable Set Remap [Default] Set remapping for 3d enabled
Th Disable Set Remap Set remapping for 3d disabled
10 |Reserved
Access: r/w
Format: PBC
9 |Sampler L2 TLB Prefetch Enable
Access: r/w
Value Name Description
Oh [Default] TLB Prefetch Disabled
1h TLB Prefetch Enabled
8 |Reserved
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CACHE_MODE_0 - Cache Mode Register 0

7:6 | Sampler L2 Request Arbitration

Project: BDW
Access: r/w
Format: u2
Value Name Description

00b Round Robin
01b Fetch are Highest Priority
10b Constants are Highest Priority
11b Reserved

5 |STC Eviction Policy
Project: BDW
Access: r/w
Format: Disable

If this bit is set, STCunit will have LRA as replacement policy. The default value i.e. (when this bit
is reset) indicates that non-LRA eviction policy. This bit must be reset. LRA replacement policy is
not supported.

Programming Notes
If this bit is set to "1", bit 4 of 0x7010h must also be set to "1".

4 | RCC Eviction Policy

Project: BDW
Access: r/w
Format: Disable

If this bit is set, RCCunit will have LRA as replacement policy. The default value i.e. (when this bit
is reset) indicates that non-LRA eviction policy. This bit must be reset. LRA replacement policy is
not supported.

Programming Notes
If this bit is set to "1", bit 7 of 0x7010h must also be set to "1".

3 | Reserved
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CACHE_MODE_0 - Cache Mode Register 0

2 |Hierarchical Z RAW Stall Optimization Disable

Project: BDW
Access: r/w
Format: U1

The Hierarchical Z RAW Stall Optimization allows non-overlapping polygons in the same 8x4
pixel/sample area to be processed without stalling waiting for the earlier ones to write to

Hierarchical Z buffer.

Value Name Description

Oh Enable Enables the hierarchical Z RAW Stall Optimization.
Th Disable [Default] Disables the hierarchical Z RAW Stall Optimization.

Programming Notes

This bit must be set to 0 to enable the Hierarchical Z RAW stall optimization.

1 |Disable clock gating in the pixel backend

Access:

r/w

Format:

Disable

MCL related clock gating is disabled in the pixel backend. Before setting this bit to 1, the
instruction/state caches must be invalidated. [DevGT:{WKA}]

0 |Render Cache Operational Flush Enable

Project: >BDW:*:G0, BDW:GT2:G1
Access: r/w
Format: Enable
Value Name Description
Oh Disable Operational Flush Disabled (recommended for performance when not
[Default] rendering to the front buffer)
Th Enable Operational Flush Enabled (required when rendering to the front buffer)
0 |BDW Slice shutdown fix disable
Project: BDW, EXCLUDE(BDW:GT2:G1)
Access: r/w
Value Name Description
1 Disable Disables Slice Shutdown fix.
0 Enable [Default] Enables Slice Shutdown fix.
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CACHE_MODE_1 - Cache Mode Register 1

Project:
Source:

Access:

Address:

Register Space:

Size (in bits):

Valid Projects:

MMIO: 0/2/0

BDW
RenderCS

0x00000180 [BDW]

R/W
32
07004h
[BDW]

Description

RegisterType: MMIO_SVL

Before changing the value of this register, GFX pipeline must be idle; i.e., full flush is required. This Register is
saved and restored as part of Context.

DWord| Bit Description
0 31:16 | Mask

Access: WO
Mask: MASK
Format: Mask[15:0]
Must be set to modify corresponding data bit. Reads to this field returns zero.

15 |Reserved
Project: BDW
Format: MBZ

14 | MSC Resolve Optimization Disable
Project: BDW
Access: r/w
Format: u1

Setting this bit causes MSC to mark cachelines dirty and appropriately update MSC during the
classic clear resolve pass. Default value, i.e. resetting this bit, suppresses MSC buffer modification
during the classic clear resolve pass.

Value

Name

1h

Disable

Oh

Enable [Default]

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15




experience

what'’s inside

Command Reference: Registers

CACHE_MODE_1 - Cache Mode Register 1

NP EARLY Z FAILS DISABLE

Project: BDW

Access: r/w

Value Name Description

Oh Disable When NP PMA FIX ENABLE = 1, clearing this bit disables 1Z to

[Default] conservatively fail pixels.

Th

Enable
pixels.

When NP PMA FIX ENABLE = 1, IZ does conservatively fail any NP

Programming Notes

This bit must be set when NP PMA FIX ENABLE = 1

This bit must not be set when NP PMA FIX ENABLE = 0

12

HIZ Eviction Policy

Project: BDW
Access: r/w
Format: U1

If this bit is set, Hizunit will have LRA as replacement policy. The default value i.e. (when this bit
is reset) indicates the non-LRA eviction policy. For performance reasons, this bit must be reset.

Value Name

Description

Oh

[Default]

Non-LRA eviction Policy

Th

LRA eviction Policy

Programming Notes

If this bit is set to "1", bit 3 of 0x7010h must also be set to "1"
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CACHE_MODE_1 - Cache Mode Register 1

11 | NP PMA FIX ENABLE
Project: BDW
Access: r/w
Value Name Description
Oh Disable Enables stalling PMA behavior for NP depth pixels in the early depth
[Default] pipeline. (Legacy behavior)
Th Enable Enables non-stalling PMA behavior for NP depth pixels in the early
depth pipeline.
Programming Notes
SW must set this bit in order to enable this fix when following expression is TRUE.
3DSTATE WM: :ForceThreadDispatch != 1 &&
! (3DSTATE_RASTER::ForceSampleCount != NUMRASTSAMPLES 0) &&
(3DSTATE DEPTH BUFFER::SURFACE TYPE != NULL) &&
(3DSTATE DEPTH BUFFER:: HIZ Enable) &&
! (3DSTATE WM: :EDSC Mode == 2) &&
(3DSTATE_PS EXTRA::PixelShaderValid) s&&
! (3DSTATE WM HZ OP::DepthBufferClear |
3DSTATE WM HZ OP::DepthBufferResolve ||
3DSTATE WM HZ OP::Hierarchical Depth Buffer Resolve Enable ||
3DSTATE WM HZ OP::StencilBufferClear) &&
(3DSTATE_WM DEPTH STENCIL::DepthTestEnable) &&
(
(
(3DSTATE PS_EXTRA::PixelShaderKillsPixels ||
3DSTATE PS EXTRA:: oMask Present to RenderTarget ||
3DSTATE PS BLEND::AlphaToCoverageEnable ||
3DSTATE PS BLEND::AlphaTestEnable ||
3DSTATE WM CHROMAKEY::ChromaKeyKillEnable
) &&
(
3DSTATE WM::ForceKillPix != ForceOff &&
(
(3DSTATE WM DEPTH STENCIL::DepthWriteEnable &&
3DSTATE DEPTH BUFFER::DEPTH WRITE ENABLE) ||
(3DSTATE WM DEPTH STENCIL::Stencil Buffer Write Enable &&
3DSTATE DEPTH BUFFER::STENCIL WRITE ENABLE &&
3DSTATE STENCIL BUFFER::STENCIL BUFFER ENABLE)
)
)
) 1
(3DSTATE PS EXTRA:: Pixel Shader Computed Depth mode != PSCDEPTH OFF)
)
10 |Reserved
Project: BDW
9 |Reserved
Project: BDW
Access: r/w
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CACHE_MODE_1 - Cache Mode Register 1

8:7

Sampler Cache Set XOR selection

Project: BDW
Access: r/w
Format: U2

These bits have an impact only when the Sampler cache is configured in 16 way set associative
mode. If the cache is being used for immediate data or for blitter data these bits have no effect.

Value Name

Description

00b |None

No XOR.

01b [Scheme 1

New_set_mask[3:0] = Tiled_address[16:13].

New_set[3:0] less than or = New_set_mask[3:0] AOld_set[3:0].
Rationale: These bits can distinguish among 16 different equivalent
classes of virtual pages. These bits also represent the Isb for tile rows
ranging from a pitch of 1 tile to 16 tiles.

10b |Scheme 2

New_set_mask[3] = Tiled_address[17] ” Tiled_address[16].
New_set_mask[2] = Tiled_address[16] * Tiled_address[15].
New_set_mask[1] = Tiled_address[15] ~ Tiled_address[14].
New_set_mask[0] = Tiled_address[14] * Tiled_address[13].

New_set[3:0] less than or = New_set_mask[3:0] A Old_set[3:0].

Rationale: More bits on each XOR can give better statistical uniformity on
sets and since two Isbs are taken for each tile row size, it reduces the
chance of aliasing on sets.

11b | Scheme 3
[Default]

New_set_mask[3] = Tiled_address[22] * Tiled_address[21] A
Tiled_address[20] ~ Tiled_address[19].

New_set_mask[2] = Tiled_address[18] ~ Tiled_address[17] ~
Tiled_address[16].

New_set_mask[1] = Tiled_address[15] * Tiled_address[14].
New_set_mask[0] = Tiled_address[13].

New_set[3:0] less than or = New_set_mask[3:0] A Old_set[3:0].

Rationale: More bits on each XOR can give better statistical uniformity on
sets and since each XOR has different bits, it reduces the chance of
aliasing on sets even more.

Programming Notes

This field should be programmed as “00b” corresponding to NO XOR option when the 3D map
performance fix in MT is enabled using the field “Sampler Set Remmapping for 3D Disable”
in CACHE_MODE_O - Cache Mode Register 0.
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CACHE_MODE_1 - Cache Mode Register 1

4X4 RCPFE-STC Optimization Disable

Project: BDW

Access: r/w

Format: Disable

Value| Name Description

Oh Enables two contiguous 4x2s to be collected as 4X4 access for STC interface.

[Default] | This allows for less bank collision and less RAM power on STC.

the 4X4 interface.

Th Disables this optimization and therefore only one valid 4x2 is sent to STC on

Restriction
MCS Cache Disable
Project: BDW
Access: r/w
Format: Disable

For Programming restrictions please refer to the 3D Pipeline.

Value| Name Description
Oh MCS cache enabled. It allows RTs with MCS buffer enabled to be rendered
[Default] |using either MSAA compression for MSRT OR with color clear feature for non
MSRT.
Th MCS cache is disabled. Hence no MSAA compression for MSRT and no color
clear for non-MSRT.
Reserved
Project: BDW
Access: r/w
Format: PBC
Depth Read Hit Write-Only Optimization Disable
Project: BDW
Access: r/w
Format: Disable
Value | Name Description
Oh [Default] |Read Hit Write-only optimization is enabled in the Depth cache (RCZ).
Th Read Hit Write-only optimization is disabled in the Depth cache (RCZ).
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CACHE_MODE_1 - Cache Mode Register 1

2 |RCZ Read after expansion control fix 2

Project: BDW

Access: r/w

Format: Enable

Value| Name Description

Oh [BDW] RCZ will always issue a read request to memory, even if it was

[Default] | previously allocated as expansion Cacheline

1h [BDW]
RCZ will suppress the read request to memory if it was allocated as a
expansion Cacheline

1 Reserved

Project: BDW
Access: r/w
Format: PBC

0 |Reserved
Project: BDW
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Capabilities A
CAPIDO_A_0_0_0_PCI - Capabilities A
Register Space: PCI: 0/0/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 000E4h
DWord| Bit Description
0 31 |Display HD Audio Disable
Default Value: Ob
Access: R/W Key Firmware Only
0: Display HD Audio Enabled 1: Display HD Audio Disabled
30 |PEG12 Disable
Default Value: Ob
Access: R/W Key Firmware Only
29 |PEG11 Disable
Default Value: Ob
Access: R/W Key Firmware Only
28 |PEG10 Disable
Default Value: Ob
Access: R/W Key Firmware Only
27 | PCl Express Link Width Upconfig Disable
Default Value: Ob
Access: R/W Firmware Only
26 |DMI Width
Default Value: Ob
Access: R/W Firmware Only
25 | ECC Disable
Default Value: Ob
Access: R/W Firmware Only
24 |Force DRAM ECC Enabled
Default Value: Ob
Access: R/W Firmware Only
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CAPIDO_A_0_0_0_PCI - Capabilities A

23 |VTd Disable

Default Value: Ob

Access: R/W Firmware Only

0: Enable VTd 1: Disable VTd
22 | DMI Gen 2 Disable

Default Value: Ob

Access: R/W Firmware Only
21 | PEG Gen 2 Disable

Default Value: Ob

Access: R/W Firmware Only

20:19 | DDR Size

Default Value: 00b

Access: R/W Firmware Only
18 |Bclk overclocking disable

Default Value: Ob

Access: R/W Firmware Only
17 |Disable 1N Mode

Default Value: Ob

Access: R/W Firmware Only
16 |Full ULT Fuse Read Disable

Default Value: Ob

Access: R/W Firmware Only
15 [Camarillo Device Disable

Default Value: Ob

Access: R/W Firmware Only
14 |2 DIMMS per Channel Disable

Default Value: Ob

Access: R/W Firmware Only
13 | X2APIC Enabled

Default Value: Ob

Access: R/W Firmware Only
12 | Performance Dual Channel Disable

Default Value: Ob

Access: R/W Firmware Only
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CAPIDO_A_0_0_0_PCI - Capabilities A

11 | Internal Graphics Disable
Default Value: Ob
Access: R/W Key Firmware Only
Ob: There is a graphics engine within this CPU. Internal Graphics Device (Device 2) is enabled and
all of its memory and 1/O spaces are accessable. Configuration cycles to Device 2 will be
completed within the CPU. All non-SMM memory and 10 accesses to VGA will be handled based
on Memory and |O enables of Device 2 and 10 registers within Device 2 and VGA Enable of the
PCl to PCl bridge control (If PCI Express GFX attach is supported). A selected amount of Graphics
Memory space is pre-allocated from the main memory based on Graphics Mode Select (GMS in
the GGC Register). Graphics Memory is pre-allocated above TSEG Memory. 1b: There is no
graphics engine within this CPU. Internal Graphics Device (Device 2) and all of its memory and
I/0 functions are disabled. Configuration cycle targeted to Device 2 will be passed on. All non-
SMM memory and 10 accesses to VGA will be handled based on VGA Enable of the PCl to PCI
bridge control. Device 2 is disabled and hidden.

10 |Reserved

9:8 | Capability Device ID
Default Value: 00b
Access: R/W Firmware Only

7:4 | Compatibility Rev ID
Default Value: 0000b
Access: R/W Firmware Only
This is an 8-bit value that indicates the revision identification number for the Host Device 0.

3 |DDR Overclocking
Default Value: Ob
Access: R/W Firmware Only

2 |1A Overclocking Enabled by DSKU
Default Value: Ob
Access: R/W Firmware Only

1 | DDR Write VRef
Default Value: Ob
Access: R/W Firmware Only

0 |DDR3L Enable
Default Value: Ob
Access: R/W Firmware Only
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Capabilities B

Command Reference: Registers

CAPIDO_B 0 0 0 _PCI - Capabilities B

Register Space: PCI: 0/0/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 000E8h
DWord Bit Description
0 31 |SPARE31
Default Value: Ob
Access: R/W Firmware Only
30 [IA Overclocking DSKU Control Disable
Default Value: Ob
Access: R/W Firmware Only
29 |IA Overclocking Enable
Default Value: Ob
Access: R/W Firmware Only
28 | SMT Capability
Default Value: Ob
Access: R/W Firmware Only
27:25 | Cache Size Capability
Default Value: 000b
Access: R/W Firmware Only
24 |SPARE24
Default Value: Ob
Access: R/W Firmware Only
23:21 |DDR3 Maximum Frequency Capability with 100 Memory
Default Value: 000b
Access: R/W Firmware Only
20 | Gen3 Disable Fuse for PCle PEG Controllers
Default Value: Ob
Access: R/W Firmware Only
19 |Package Type
Default Value: Ob
Access: R/W Firmware Only
220
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CAPID0_B_0_0_0_PCI - Capabilities B

18 [Additive Graphics Enabled

Default Value: Ob

Access: R/W Firmware Only

0 - Additive Graphics Disabled 1- Additive Graphics Enabled
17 | Additive Graphics Capable

Default Value: Ob

Access: R/W Firmware Only

0 - Capable of Additive Graphics 1 - Not capable of Additive Graphics
16  |Primary PEG Port x16 Disable

Default Value: Ob

Access: R/W Firmware Only

15:12 |SPARE15_12

Default Value: 0000b

Access: R/W Firmware Only
11 Reserved
10:8 |SPARE10 8

Default Value: 000b

Access: R/W Firmware Only
7 Reserved
6:4 | DDR3 Maximum Frequency Capability

Default Value: 000b

Access: R/W Firmware Only
3 |SPARE3

Default Value: Ob

Access: R/W Firmware Only
2 DDR4 Enable

Default Value: Ob

Access: R/W Firmware Only
1 Dual PEG Force x1 when VGA Enabled

Default Value: Ob

Access: R/W Firmware Only
0 Single PEG Force x1 when VGA Enabled

Default Value: Ob

Access: R/W Firmware Only
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Capabilities Control

CAPCTRLO_0_2_0_PCI - Capabilities Control

Register Space: PCl: 0/2/0

Project: BDW

Default Value: 0x0000010C

Size (in bits): 16

Address: 00042h

DWord | Bit Description

0 11:8 | CAPID Version

Default Value: 0001b
Access: RO

This field is hardwired to the value 1h to identify the first revision of the CAPID register definition.

7.0 |CAPID Length
Default Value: 00001100b

Access: RO
This field is hardwired to the value OCh to indicate the structure length (12 bytes).
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Capabilities Pointer

CAPPOINT_0_2_0_PCI-CapabilitiesPointer

Register Space: PCl: 0/2/0
Project: BDW
Default Value: 0x00000090
Size (in bits): 8

Address: 00034h

This register points to a linked list of capabilities implemented by this device.

DWord | Bit Description
0 7:0 | Capabilities Pointer Value
Default Value: 10010000b
Access: RO Variant

This field contains an offset into the function's PCI Configuration Space for the first item in the
New Capabilities Linked List.
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Capabilities Pointer

CAPPTR - Capabilities Pointer

Register Space: PClI: 0/3/0
Project: BDW
Default Value: 0x00000050
Access: RO
Size (in bits): 32
Address: 00034h-00037h
Power: Always on
Reset: global
DWord | Bit Description
0 31:8 | Reserved
Format: MBZ
7:0 | Capability Pointer
Default Value: 50h
Access: RO

Indicates that the first capability pointer offset is offset 50h (Power Management Capability).
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Capability Identifier

CAPID0_0_2_0_PCI - Capability Identifier

Register Space: PCl: 0/2/0

Project: BDW

Default Value: 0x00000009

Size (in bits): 16

Address: 00040h

DWord | Bit Description

0 15:8 | Next Capability Pointer

Default Value: 00000000b
Access: RO

This field is hardwired to 00h indicating the end of the capabilities linked list.

7:0 | Capability Identifier
Default Value: 00001001b
Access: RO

This field is hardwired to the value 09h to identify the CAP_ID assigned by the PCI SIG for vendor
dependent capability pointers.
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CDCLK_FREQ

CDCLK_FREQ

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x000001C1
Access: R/W
Size (in bits): 32
Address: 46200h-46203h
Name: CD Clock Frequency
ShortName: CDCLK_FREQ
Power: Always on
Reset: global
DWord| Bit Description
0 31:10 | Reserved
| Format: MBZ |
9:0 |CDclk frequency
| Default Value: 01 1100 0001b 450MHz |
Program this field to the CD clock frequency minus one. This is used to generate a divided down
clock for miscellaneous timers in display. The CD clock frequency is selected in LCPLL_CTL.
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CGE_CTRL

Register Space:
Project:
Default Value:
Access:

Size (in bits):

Double Buffer
Update Point:

MMIO: 0/2/0

BDW

0x00000000

Double Buffered

32

Start of vertical blank

Address: 49080h-49083h
Name: Pipe A Color Gamut Enhancement Control
ShortName: CGE_CTRL_A
Valid Projects: BDW
Power: Always on
Reset: soft
Address: 49180h-49183h
Name: Pipe B Color Gamut Enhancement Control
ShortName: CGE_CTRL_B
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 49280h-49283h
Name: Pipe C Color Gamut Enhancement Control
ShortName: CGE_CTRL_C
Valid Projects: BDW
Power: off/on
Reset: soft
DWord Bit Description
0 31 CGE Enable
This bit enables the Color Gamut Enhancement logic.
Value Name
Ob Disable
1b Enable
30:0 [Reserved
Format: MBZ
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CGE_WEIGHT

CGE_WEIGHT

Register Space: MMIO: 0/2/0

Project: BDW

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

Size (in bits): 160

Address: 49090h-490A3h

Name: Pipe A Color Gamut Enhancement Weights
ShortName: CGE_WEIGHT_A_*

Valid Projects: BDW

Power: Always on

Reset: soft

Address: 49190h-491A3h

Name: Pipe B Color Gamut Enhancement Weights
ShortName: CGE_WEIGHT_B_*

Valid Projects: BDW

Power: off/on

Reset: soft

Address: 49290h-492A3h

Name: Pipe C Color Gamut Enhancement Weights
ShortName: CGE_WEIGHT_C_*

Valid Projects: BDW

Power: off/on

Reset: soft

These are the weights contained in the lookup up table (LUT) used in pipe color gamut enhancement. LUT index
0 contains the weight for the least saturated colors, and LUT index 16 contains the weight for the most saturated
colors. Weight values can range from 00000b (100% of the enhanced output color is from the pipe gamma and
CSC output corrected color) to 100000b (100% of the enhanced output color is from the pipe gamma and CSC
input color).

Restriction

The weight values should only be changed while color gamut enhancement is disabled, otherwise screen
artifacts may show temporarily.

DWord Bit Description
0 31:30 |Reserved
Format: MBZ
29:24 [CGE Weight Index 3
This is the weight value for this color gamut enhancement LUT index.
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CGE_WEIGHT

23:22  |Reserved
| Format: | MBZ |
21:16  [CGE Weight Index 2
This is the weight value for this color gamut enhancement LUT index.
15:14  [Reserved
| Format: | MBZ |
13:8 CGE Weight Index 1
This is the weight value for this color gamut enhancement LUT index.
7:6 Reserved
| Format: | MBZ |
5:0 CGE Weight Index 0
This is the weight value for this color gamut enhancement LUT index.
1 31:30 |Reserved
| Format: | MBZ |
29:24 | CGE Weight Index 7
This is the weight value for this color gamut enhancement LUT index.
23:22 |Reserved
| Format: | MBZ |
21:16 | CGE Weight Index 6
This is the weight value for this color gamut enhancement LUT index.
15:14  [Reserved
| Format: | MBZ |
13:8 CGE Weight Index 5
This is the weight value for this color gamut enhancement LUT index.
7:6 Reserved
| Format: | MBZ |
5:0 CGE Weight Index 4
This is the weight value for this color gamut enhancement LUT index.
2 31:30 [Reserved
| Format: | MBZ |
29:24 | CGE Weight Index 11
This is the weight value for this color gamut enhancement LUT index.
23:22  |Reserved
| Format: | MBZ |
21:16 |CGE Weight Index 10
This is the weight value for this color gamut enhancement LUT index.
15:14 | Reserved
Format: MBZ
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CGE_WEIGHT

13:8 CGE Weight Index 9
This is the weight value for this color gamut enhancement LUT index.

7:6 Reserved
| Format: | MBZ |

5:0 CGE Weight Index 8
This is the weight value for this color gamut enhancement LUT index.

3 31:30 Reserved
| Format: | MBZ |

29:24 [ CGE Weight Index 15
This is the weight value for this color gamut enhancement LUT index.

23:22 Reserved
| Format: | MBZ |

21:16 | CGE Weight Index 14
This is the weight value for this color gamut enhancement LUT index.

15:14  [Reserved
| Format: | MBZ |

13:8 CGE Weight Index 13
This is the weight value for this color gamut enhancement LUT index.

7:6 Reserved
| Format: | MBZ |

5:0 CGE Weight Index 12
This is the weight value for this color gamut enhancement LUT index.

4 31:6 Reserved
| Format: | MBZ |

5:0 CGE Weight Index 16
This is the weight value for this color gamut enhancement LUT index.
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CLASS

Register Space: PCl: 0/3/0
Project: BDW
Default Value: 0x04030000
Access: RO
Size (in bits): 32
Address: 00008h-0000Bh
Name: Revision ID, Programming Interface, Sub Class Code and Base Class Code
ShortName: CLASS
Power: Always on
Reset: global
DWord| Bit Description
0 31:24 | Base Class Code
Default Value: 04h
Access: RO
This register indicates that the function implements a multimedia device.
23:16 | Sub Class Code
Default Value: 03h
Access: RO
This indicates the device is an Intel HD Audio audio device, in the context of a multimedia
device.
15:8 | Programming Interface
Default Value: 00h
Access: RO
Value assigned to the Intel HD Audio controller.
7:0 |Revision ID
Default Value: 00h
Access: RO
Indicates the device specific revision identifier.
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CC 0 2 0 PCI - Class Code

Register Space: PCl: 0/2/0
Project: BDW
Default Value: 0x00030000
Size (in bits): 24
Address: 00009h

This register contains the device programming interface information related to the Sub-Class Code and Base
Class Code definition for the IGD. This register also contains the Base Class Code and the function sub-class in
relation to the Base Class Code.

DWord| Bit Description
0 23:16 | Base Class Code
Default Value: 00000011b
Access: RO Variant
This is an 8-bit value that indicates the base class code. When MGGCO[VAMEN] is 0 this code
has the value 03h, indicating a Display Controller. When MGGCO[VAMEN] is 1 this code has the
value 04h, indicating a Multimedia Device.
15:8 | Sub-Class Code
Default Value: 00000000b
Access: RO Variant
When MGGCO[VAMEN] is O this value will be determined based on Device 0 GGC register, GMS
and IVD fields. 00h: VGA compatible 80h: Non VGA (GMS = "00h" or IVD = "1b") When
MGGCO[VAMEN] is 1, this value is 80h, indicating other multimedia device.
7:0 |Programming Interface
Default Value: 00000000b
Access: RO

When MGGCO[VAMEN] is O this value is 00h, indicating a Display Controller. When
MGGCO[VAMEN] is 1 this value is 00h, indicating a NOP.
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Clipper Invocation Counter

CL_INVOCATION_COUNT - Clipper Invocation Counter
Register Space: MMIO: 0/2/0
Project: BDW
Source: RenderCS
Default Value: 0x00000000, 0x00000000
Access: R/W
Size (in bits): 64
Trusted Type: 1
Address: 02338h
Valid Projects: BDW

restore.

This register stores the count of objects entering the Clipper stage. This register is part of the context save and

DWord

Bit

Description

0

63:32

CL Invocation Count Report UDW
Number of objects entering the clipper stage. Updated only when Statistics Enable is set in
CLIP_STATE (see the Clipper Chapter in the 3D Volume.)

31:0

CL Invocation Count Report LDW
Number of objects entering the clipper stage. Updated only when Statistics Enable is set in
CLIP_STATE (see the Clipper Chapter in the 3D Volume.)
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Clipper Primitives Counter

CL_PRIMITIVES_COUNT - Clipper Primitives Counter

Register Space: MMIO: 0/2/0

Project: BDW

Source: RenderCS

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

Size (in bits): 64

Trusted Type: 1

Address: 02340h

Valid Projects: BDW

This register reflects the total number of primitives that have been output by the clipper. This register is part of
the context save and restore.

DWord

Bit

Description

0

63:32

Clipped Primitives Output Count UDW

Total number of primitives output by the clipper stage. This count is updated for every primitive
output by the clipper stage, as long as Statistics Enable is set in SF_STATE (see the Clipper and SF
Chapters in the 3D Volume.)

31:0

Clipped Primitives Output Count LDW

Total number of primitives output by the clipper stage. This count is updated for every primitive
output by the clipper stage, as long as Statistics Enable is set in SF_STATE (see the Clipper and SF
Chapters in the 3D Volume.)
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CLKGATE Messaging Register for Clocking Unit

MSG_CLKGATE_GCP - CLKGATE Messaging Register for Clocking

Unit
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 16
Address: 0802Ch

Message registers have bit-wise masking applied for writes. The register consists of 16 bits of data in [15:0], and
16 bits of corresponding masks in [31:16].

To set bit0, for example, the data would be 0x0001_0001.

To clear bit0, for example, the data would be 0x0001_0000.

Note that mask bit is the data bit offset + 16.

Message registers are protected from non-GT writes via the Message Channel.

DWord Bit Description
0 15:7 Reserved
Project: BDW
Access: RO

6 Gate cmclk Acknowledgement (VCS1)
Access: R/W

Gate cmclk Acknowledgement (VCST).
1'b0: Clocks are ungated (default).
1'b1: Clocks are gated.

5 Gate cwclk Acknowledgement (WIN)
Access: R/W

Gate cwclk Acknowledgement (WIN).
1'b0: Clocks are ungated (default).
1'b1: Clocks are gated.

4 Reserved
3 Gate cfclk Acknowledgement (CS)
Access: R/W

Gate cfclk Acknowledgement (CS).
1'b0: Clocks are ungated (default).
1'b1: Clocks are gated.

2 Gate cvclk Acknowledgement (VECS)
Access: R/W

Gate cvclk Acknowledgement (VECS).
1'b0: Clocks are ungated (default).
1'b1: Clocks are gated.
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MSG_CLKGATE_GCP - CLKGATE Messaging Register for Clocking
Unit

1 Gate cmclk Acknowledgement (VCSO0)
| Access: | R/W
Gate cmclk Acknowledgement (VCSO0).

1'b0: Clocks are ungated (default).
1'b1: Clocks are gated.

0 Gate crclk Acknowledgement (CS)
Access: R/W

Gate crclk Acknowledgement (CS).
1'b0: Clocks are ungated (default).
1'b1: Clocks are gated.
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CGMSG - Clock Gating Messages

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

Default Value: 0x00000000
Size (in bits): 32

Address: 08104h

Clock Gating Messages Register

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

15:7 |Reserved

Project: BDW
Access: RO
Reserved

6 [Media 1 Clock gating control message
Access: R/W
Gate Media 1 (2nd Vbox) Clock Message :
‘0" : Media 1 Clock Un-gate Request (un-gates the cmclk clock in the 2n Media block)
"1": Media 1 Clock Gate Request (gates the cmclk clockin the 2nd Media block)

5 | WIDI CLock Gating control Message
Access: R/W
Gate WIDI Clock Message :
'0" : WIDI Clock Un-gate Request (un-gates the cwclk clock)
“1': WIDI Clock Gate Request  (gates the cwclk clock)

4 | Reserved
Fix Function Clock gating Control Message
Access: R/W
Gate Fix Clock Message :
‘0" : Fix Clock Un-gate Request (un-gates the cfclk/cf2xclk clock)
1" : Fix Clock Gate Request (gates the cfclk/cf2xclk clock)

2 | VEbox Clock gating Control message

Access: R/W

Gate VE-box Clock Message :
'0" : VEbox Clock Un-gate Request (un-gates the cvclk clock)
1" : VEbox Clock Gate Request (gates the cvclk clock)

Doc Ref # IHD-OS-BDW-Vol 2c-10.15

237




Command Reference: Registers
(lntel) |
experience

what'’s inside

CGMSG - Clock Gating Messages
1 | Media 0 Clock Gating Control Message
|Access: |R/W
Gate Media Clock Message :

‘0" : Media 0 Clock Un-gate Request (un-gates the cmclk clock)
"1": Media 0 Clock Gate Request  (gates the cmclk clock)

0 |Row Clock Gating Control Message
Access: R/W
Gate Row Clocks Message :

'0' : Row Clock Un-gate Request (un-gates the crclk and cr2xclk clocks)
1" : Row Clock Gate Request (gates the crclk and cr2xclk clocks)
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CLS

Register Space: PClI: 0/3/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 0000Ch-0000Fh
Name: Cache Line Size, Latency Timer, Header Type and Built in Self Test
ShortName: CLS
Power: Always on
Reset: global
DWord | Bit Description
0 31:8 | Reserved
Format: MBZ
7:0 | Cache Line Size
Default Value: 00h
Access: R/W

Doesn't apply to PCl Express. PCl Express spec requires this to be implemented as a R/W register
but has no functional impact on the Display HD Audio. The cacheline size is always 64B.
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Color/Depth Write FIFO Watermarks

CZWMRK - Color/Depth Write FIFO Watermarks

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

Size (in bits): 32

Trusted Type: 1

Address: 04060h

This register is directly mapped to the current Virtual Addresses in the MTTLB (Texture and constant cache TLB).

DWord

Bit

Description

0

31:24

Reserved
Format: MBZ

23:18

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

17:16

Reserved
Format: MBZ

15:12

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

11:6

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

5:4

Reserved
Format: MBZ

3.0

Z Wr FIFO High Watermark
This is the number of accumulated Depth writes that will trigger a Burst of Z Writes.
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CMD _STS - Command and Status

Register Space:
Project:
Source:

Default Value:
Access:

Size (in bits):

PCI: 0/3/0
BDW

BSpec
0x00100000
R/W

32

Address:
Power:

Reset:

00004h-00007h
Always on
global

DWord| Bit

Description

0 31

Detected Parity Error

Default Value:

Ob

Access:

RO

Not implemented. Hardwired to 0.

30

SERR# Status

Default Value:

Ob

Access:

RO

Not implemented. Hardwired to 0.

29

Received Master Abort

Default Value:

Ob

Access:

RO

Not implemented. Hardwired to 0.

28

Received Target Abort

Default Value:

Ob

Access:

RO

Not implemented. Hardwired to 0.

27

Signaled Target-Abort

Default Value:

Ob

Access:

RO

Not implemented. Hardwired to 0.

26:25

DEVSEL# Timing Status

Default Value:

Ob

Access:

RO

Does not apply. Hardwired to 00b.
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CMD _STS - Command and Status

Master Data Parity Error

Default Value: Ob

Access: RO

Not implemented. Hardwired to 0.

23

Fast Back to Back Capable

Default Value: Ob

Access: RO

Does not apply. Hardwired to 0.

22

Reserved

Format: MBZ

21

66 MHz Capable

Default Value: Ob

Access: RO

Does not apply. Hardwired to 0.

20

Capalbilities List Exists

Default Value: 1b

Access: RO

Indicates dHDA contains a capabilities list. The first item is pointed to by looking at
configuration offset 34h.

19

Interrupt Status

Access: RO

Reflects the state of the INTx# signal at the input of the enable/disable circuit. Note that this bit
is not set by an MSI.

Value Name Description

Ob Cleared This bit is a 0 after the interrupt is cleared (independent of the state of
[Default] the Interrupt Disable bit in the command register).

1b Asserted The INTx# is asserted.

18:11

Reserved

| Format: | MBZ

10

Interrupt Disable

| Access: | R/W

Enables the device to assert an INTx#. Note that this bit does not affect the generation of MSI's.

Value Name Description

Ob Cleared When cleared, the INTx# signal may be asserted
[Default]

1b Deasserted When set, the Intel HD Audio controller's INTx# signal will be
deasserted
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CMD _STS - Command and Status

9 | Fast Back to Back Enable
Default Value: Ob

Access: RO
Not implemented. Hardwired to 0.

8 |[SERR Enable
Default Value: Ob

Access: R/W
Functionality not implemented. This bit is R/W to pass PCle compliance testing.

7 | Wait Cycle Control

Default Value: Ob
Access: RO
Not implemented. Hardwired to 0.

6 |[Parity Error Response

Default Value: Ob
Access: R/W
Functionality not implemented. This bit is R/W to pass PCle compliance testing.

5 |VGA Palette Snoop
Default Value: 0b

Access: RO
Not implemented. Hardwired to 0.

4 | Memory Write and Invalidate Enable
Default Value: Ob

Access: RO
Not implemented. Hardwired to 0.

3 [Special Cycle Enable

Default Value: Ob
Access: RO
Not implemented. Hardwired to 0.

2 | Bus Master Enable
Access: R/W

Controls standard PCl Express bus mastering capabilities for Memory and 10, reads and writes.
Note that this also controls MSI generation since MSI are essentially Memory writes.

Value Name
Ob Disable [Default]
1b Enable
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CMD _STS - Command and Status

1 |Reserved

0 |1/0 Space
Default Value: Ob
Access: RO

The Intel HD Audio controller does not implement IO Space, therefore this bit is hardwired to 0.
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Configuration Register0 for RPMunit

CONFIGO - Configuration Register0 for RPMunit

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

Address: 00D00N

Lock bit LOCK applies to all RW/L fields in this register. Lock is overridden during context restore.

DWord

Bit

Description

0

31

Lock for RW/L Fields in this Register

Access:

R/W Lock

0 = Bits of CONFIGO register are R/W.

1 = All bits of CONFIGO register are RO (including this lock bit).

Once written to 1, the lock is set and cannot be cleared (i.e., writing a 0 will not clear the lock).

Lock is reset on a restore after context is captured.

30:0

Placeholder Bits

Project:

BDW

Access:

R/W Lock

Placeholder bits for implementation or ECO loops.
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Configuration Register1 for RPMunit

CONFIG1 - Configuration Register1 for RPMunit

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 00D04h
Lock bit LOCK applies to all RW/L fields in this register. Lock is overridden during context restore.
DWord | Bit Description

0 31 |Lock for RW/L Fields in this Register

Access: R/W Lock

0 = Bits of CONFIGO register are R/W.

1 = All bits of CONFIGO register are RO (including this lock bit).

Once written to 1, the lock is set and cannot be cleared (i.e., writing a 0 will not clear the lock).
Lock is reset on a restore after context is captured.

30:0 | Placeholder Bits
Project: BDW

Access: R/W Lock
Placeholder bits for implementation or ECO loops.
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Configuration Register for RCPunit

RCPCONFIG - Configuration Register for RCPunit

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x0000000F
Size (in bits): 32
Address: 00D08h
Unit Level Clock Gating Control Registers
DWord | Bit Description
0 31:5 | Placeholder Bits
Access: R/W Lock

Placeholder bits for implementation or ECO loops.

4 |[Reserved

RPMunit Clock Gating Disable in Uncore Well
Default Value: 1b

Access: R/W
Clock Gating Disable Control:

'0": Clock Gating Enabled. (i.e., clocks can be gated when they are not required to toggle for
functionality).

"1": Clock Gating Disabled. (i.e., clocks are toggling, always) (DEFAULT).
2 | MGSRunit Clock Gating Disable in Uncore Well
Default Value: 1b

Access: R/W

Clock Gating Disable Control:

'0": Clock Gating Enabled. (i.e., clocks can be gated when they are not required to toggle for
functionality).

"1": Clock Gating Disabled. (i.e., clocks are toggling, always) (DEFAULT).
1 | MDRBunit Clock Gating Disable in Uncore Well
Default Value: 1b

Access: R/W

Clock Gating Disable Control:

'0": Clock Gating Enabled. (i.e., clocks can be gated when they are not required to toggle for
functionality).

"1": Clock Gating Disabled. (i.e., clocks are toggling, always) (DEFAULT).
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RCPCONFIG - Configuration Register for RCPunit

0 |MCRunit Clock Gating Disable in Uncore Well

Default Value: 1b

Access: R/W

Clock Gating Disable Control:

‘0" Clock Gating Enabled. (i.e., clocks can be gated when they are not required to toggle for
functionality).

"1": Clock Gating Disabled. (i.e., clocks are toggling, always) (DEFAULT).
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Context Load Protocol Register BLT

BLT CTX LD_PRTCL - Context Load Protocol Register BLT

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000 [BDW]

Size (in bits): 32

Address: 04014h

DWord | Bit Description

0 31:16 | Mask Bits
Default Value: 0000h
Access: RO
15 | Context Load Protocol Register - BCS 15

Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.

14 | Context Load Protocol Register - BCS 14
Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.

13 | Context Load Protocol Register - BCS 13
Default Value: 0b
Access: R/W

For Future Use.
This bit is self clear.

12 | Context Load Protocol Register - BCS 12
Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.

11 | Context Load Protocol Register - BCS 11
Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.
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BLT_CTX_LD_PRTCL - Context Load Protocol Register BLT

10

Context Load Protocol Register - BCS 10

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - BCS 9

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - BCS 8

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - BCS 7

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - BCS 6

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - BCS 5

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - BCS 4

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.
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BLT_CTX_LD_PRTCL - Context Load Protocol Register BLT

3 |Context Load Protocol Register - BCS 3

Default Value: Ob
Project: BDW
Access: R/W

Bit 3 = Context Complete. Only valid with Bit 2 asserted and indicates whether the context
switching out as complete vs. incomplete.
This bit is self clear.

2 | Context Load Protocol Register - BCS 2

Default Value: Ob

Access: R/W

Context Load Protocol Register

(Written by BCS)

Bit 2 = Request from BCS to GAM for context save readiness. GAM will acknowledge
appropriated steps taken.

This bit is self clear.

1 |Context Load Protocol Register - BCS 1

Default Value: Ob

Access: R/W

Context Load Protocol Register
(Written by BCS)

Bit 1 = Context Launched.

This bit is self clear.

0 |Context Load Protocol Register - BCS 0

Default Value: Ob

Access: R/W

Context Load Protocol Register
(Written by BCS)

Bit 0 = Context Available.

This bit is self clear.
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GFX_CTX_LD_PRTCL - Context Load Protocol Register CS

Project:

Register Space:

Default Value:
Size (in bits):

MMIO: 0/2/0

BDW

0x00000000 [BDW]
32

Address:

04004h

DWord

Bit

Description

0

31:16

Mask Bits

Default Value:

0000h

Access:

RO

15

Context Load Protocol Register - CS 15

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

14

Context Load Protocol Register - CS 14

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

13

Context Load Protocol Register - CS 13

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

12

Context Load Protocol Register - CS 12

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.
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GFX_CTX_LD_PRTCL - Context Load Protocol Register CS

11 | Context Load Protocol Register - CS 11

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

10 |Context Load Protocol Register - CS 10

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

9 |Context Load Protocol Register - CS 9

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

8 |Context Load Protocol Register - CS 8

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

7 |Context Load Protocol Register - CS 7

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

6 |Context Load Protocol Register - CS 6

Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.

5 |Context Load Protocol Register - CS 5

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.
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GFX_CTX_LD_PRTCL - Context Load Protocol Register CS

4

Context Load Protocol Register - CS 4

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - CS 3

Default Value:

Ob

Project:

BDW

Access:

R/W

Bit 3 = Context Complete. Only valid with Bit 2 asserted and indicates whether the context

switching out as complete vs. incomplete.
This bit is self clear.

Context Load Protocol Register - CS 2

Default Value:

Ob

Access:

R/W

Context Load Protocol Register
(Written by CS)

Bit 2 = Request from CS to GAM for context save readiness. GAM will acknowledge appropriated

steps taken.
This bit is self clear.

Context Load Protocol Register - CS 1

Default Value:

Ob

Access:

R/W

Context Load Protocol Register
(Written by CS)

Bit 1 = Context Launched.

This bit is self clear.

Context Load Protocol Register - CS 0

Default Value:

Ob

Access:

R/W

Context Load Protocol Register
(Written by CS)

Bit 0 = Context Available.

This bit is self clear.
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Context Load Protocol Register VCSO

MFX0_CTX_LD_PRTCL - Context Load Protocol Register VCS0

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000 [BDW]

Size (in bits): 32

Address: 04008h

DWord | Bit Description

0 31:16 | Mask Bits
Default Value: 0000h
Access: RO
15 |Context Load Protocol Register - VCSO 15

Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.

14 | Context Load Protocol Register - VCSO 14
Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

13 | Context Load Protocol Register - VCSO 13
Default Value: 0b
Access: R/W

For Future Use.
This bit is self clear.

12 | Context Load Protocol Register - VCS0 12
Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.
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MFX0_CTX_LD_PRTCL - Context Load Protocol Register VCS0O

11

Context Load Protocol Register - VCSO 11

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

10

Context Load Protocol Register - VCSO 10

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - VCS0 9

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - VCSO 8

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - VCS0 7

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - VCSO 6

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - VCS0 5

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.
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MFX0_CTX_LD_PRTCL - Context Load Protocol Register VCS0O

4 | Context Load Protocol Register - VCSO 4

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

3 | Context Load Protocol Register - VCSO 3

Default Value: Ob
Project: BDW
Access: R/W

Bit 3 = Context Complete. Only valid with Bit 2 asserted and indicates whether the context
switching out as complete vs. incomplete.
This bit is self clear.

2 |Context Load Protocol Register - VCS0 2

Default Value: Ob

Access: R/W

Context Load Protocol Register

(Written by VCSO0)

Bit 2 = Request from VCSO to GAM for context save readiness. GAM will acknowledge
appropriated steps taken.

This bit is self clear.

1 |Context Load Protocol Register - VCSO 1

Default Value: Ob

Access: R/W
Context Load Protocol Register

(Written by VCSO0)

Bit 1 = Context Launched.

This bit is self clear.

0 |Context Load Protocol Register - VCSO 0
Default Value: Ob

Access: R/W
Context Load Protocol Register

(Written by VCSO0)

Bit 0 = Context Available.

This bit is self clear.
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MFX1_CTX_LD_PRTCL - Context Load Protocol Register VCS1

Project:

Register Space:

Default Value:
Size (in bits):

MMIO: 0/2/0

BDW

0x00000000 [BDW]
32

Address:

0400Ch

DWord

Bit

Description

0

31:16

Mask Bits

Default Value:

0000h

Access:

RO

15

Context Load Protocol Register - VCS1 15

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

14

Context Load Protocol Register - VCS1 14

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

13

Context Load Protocol Register - VCS1 13

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

12

Context Load Protocol Register - VCS1 12

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.
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MFX1_CTX_LD_PRTCL - Context Load Protocol Register VCS1

11 |Context Load Protocol Register - VCS1 11

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

10 |Context Load Protocol Register - VCS1 10

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

9 |Context Load Protocol Register - VCS1 9

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

8 |Context Load Protocol Register - VCS1 8

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

7 |Context Load Protocol Register - VCS1 7

Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.

6 |Context Load Protocol Register - VCS1 6
Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

5 |Context Load Protocol Register - VCS1 5
Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.
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MFX1_CTX_LD_PRTCL - Context Load Protocol Register VCS1

4 | Context Load Protocol Register - VCS1 4
Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.

3 | Context Load Protocol Register - VCS1 3

Default Value: Ob
Project: BDW
Access: R/W

Bit 3 = Context Complete. Only valid with Bit 2 asserted and indicates whether the context
switching out as complete vs. incomplete.
This bit is self clear.

2 |Context Load Protocol Register - VCS1 2

Default Value: Ob

Access: R/W

Context Load Protocol Register

(Written by VCS1)

Bit 2 = Request from VCS1 to GAM for context save readiness. GAM will acknowledge
appropriated steps taken.

This bit is self clear.

1 |Context Load Protocol Register - VCS1 1
Default Value: Ob

Access: R/W
Context Load Protocol Register

(Written by VCS1)

Bit 1 = Context Launched

This bit is self clear.

0 |Context Load Protocol Register - VCS1 0
Default Value: Ob

Access: R/W

Context Load Protocol Register
(Written by VCS1)

Bit 0 = Context Available.

This bit is self clear.
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Context Load Protocol Register VEBX

VEBX_CTX_LD_PRTCL - Context Load Protocol Register VEBX

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000 [BDW]

Size (in bits): 32

Address: 04010h

DWord | Bit Description

0 31:16 | Mask Bits
Default Value: 0000h
Access: RO
15 | Context Load Protocol Register - VEBX 15

Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.

14 |Context Load Protocol Register - VEBX 14

Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.

13 | Context Load Protocol Register - VEBX 13

Default Value: Ob
Access: R/W

For Future Use.
This bit is self clear.

12 | Context Load Protocol Register - VEBX 12

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15 261



experience

what'’s inside

Command Reference: Registers

VEBX_CTX_LD_PRTCL - Context Load Protocol Register VEBX

11

Context Load Protocol Register - VEBX 11

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

10

Context Load Protocol Register - VEBX 10

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - VEBX 9

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - VEBX 8

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - VEBX 7

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - VEBX 6

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.

Context Load Protocol Register - VEBX 5

Default Value:

Ob

Access:

R/W

For Future Use.
This bit is self clear.
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VEBX_CTX_LD_PRTCL - Context Load Protocol Register VEBX

4 |Context Load Protocol Register - VEBX 4

Default Value: Ob

Access: R/W

For Future Use.
This bit is self clear.

3 | Context Load Protocol Register - VEBX 3

Default Value: Ob
Project: BDW
Access: R/W

Bit 3 = Context Complete. Only valid with Bit 2 asserted and indicates whether the context
switching out as complete vs. incomplete.
This bit is self clear.

2 |Context Load Protocol Register - VEBX 2

Default Value: Ob

Access: R/W

Context Load Protocol Register

(Written by VEBX)

Bit 2 = Request from VEBX to GAM for context save readiness. GAM will acknowledge
appropriated steps taken.

This bit is self clear.

1 | Context Load Protocol Register - VEBX 1

Default Value: Ob
Access: R/W

Context Load Protocol Register
(Written by VEBX)

Bit 1 = Context Launched.

This bit is self clear.

0 |Context Load Protocol Register - VEBX 0

Default Value: Ob
Access: R/W

Context Load Protocol Register
(Written by VEBX)

Bit 0 = Context Available.

This bit is self clear.
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Context Restore Request To TDL

TDL_CONTEXT_RESTORE - Context Restore Request To TDL

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Access: WO

Size (in bits): 32

Address: O0E440h

Valid Projects: [BDW ]

DWord Bit Description
0 31:17 |Reserved
Format: MBZ
16 | Context Restore Mask

Value | Name Description
1 Bit 0 and bit 16 both need to be 1 for Context restore request

15:1 |Reserved

Format: MBZ
0 Context Restore
Value | Name Description
1 Bit 0 and bit 16 both need to be 1 for Context restore request
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TDL_CONTEXT_SAVE - Context Save Request To TDL

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Access: WO
Size (in bits): 32
Address: OE4FCh
Valid Projects: [BDW ]
DWord Bit Description
0 31:17 |Reserved
Format: MBZ
16 |Context Save Mask
Value | Name Description
1 Bit 0 and Bit 16 both need to be '1' for Context Save Request
15:1 |Reserved
Format: MBZ
0 Context Save
Value | Name Description
1 Bit 0 and Bit 16 both need to be '1' for Context Save Request
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Context Sizes

CXT _SIZE - Context Sizes

Register Space: MMIO: 0/2/0
Project: BDW
Source: RenderCS
Default Value: 0x05655582
Access: R/W

Size (in bits): 32

Trusted Type: 1

Address: 021A8h

The actual size of a logical rendering context is the amount of data stored/restored during a context switch and
is measured in 64B cache lines.

This register will be power context save/restored. Note that this register will default to the correct value, so
software should not have to modify it.

DWord

Bit

Description

0

31:27

Reserved
| Format: MBZ

26:24

Ring Context Size
|Defau|t Value: |5h
This field indicates the Ring context data that needs to be save/restored.

23:16

Render Context Size
|Defau|t Value: |65h

This field indicates the size of the render context data that needs to be save/restored when
extended mode is not enabled for a context; this also excludes VF, VFE, and URB context size.

15:8

SOL Context Offset
Default Value: 55h

This field indicates the cacheline aligned offset of the SOL context in the render context image
starting from Ring Context. Note that in execlist of scheduling Ring context itself is at 4KB offset

from LRCA.

70

VF and VFE State Context Size

Default Value: 82h
This field indicates the amount of VF and VFE unit data context save/restored in cachelines.
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CTXT_ST BUF - Context Status Buffer Contents

Register Space:

Project:

Default Value:

Access:
Size (in bits):
Trusted Type:

MMIO: 0/2/0
BDW

0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000

R/W
384
1

Address: 02370h-0239Fh

Name: Context Status Buffer Contents
ShortName: CTXT_ST_BUF_RCSUNIT
Address: 12370h-1239Fh

Name: Context Status Buffer Contents
ShortName: CTXT_ST_BUF_VCSUNITO
Address: 1A370h-1A39Fh

Name: Context Status Buffer Contents
ShortName: CTXT_ST _BUF_VECSUNIT
Address: 1C370h-1C39Fh

Name: Context Status Buffer Contents
ShortName: CTXT_ST _BUF_VCSUNIT1
Address: 22370h-2239Fh

Name: Context Status Buffer Contents
ShortName: CTXT_ST_BUF_BCSUNIT

Contents of the Execlist 0 in HW.

Programming Notes

This structure contains the Context Switch status locations Context Status 0 to Context Status 5.

DWord Bit Description
0 63:32 Context Status 0 UDW
Format: | Context Status
31.0 Context Status 0 LDW
| Format: | Context Status |
1 63:32 Context Status 1 UDW
| Format: | Context Status |
31:0 Context Status 1 LDW
| Format: | Context Status |
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CTXT_ST BUF - Context Status Buffer Contents

2 63:32 Context Status 2 UDW
| Format: | Context Status |

31:.0 Context Status 2 LDW
| Format: | Context Status |

3 63:32 Context Status 3 UDW
| Format: | Context Status |

31:0 Context Status 3 LDW
| Format: | Context Status |

4 63:32 Context Status 4 UDW
| Format: | Context Status |

31:0 Context Status 4 LDW
| Format: | Context Status |

5 63:32 Context Status 5 UDW
| Format: | Context Status |

31:0 Context Status 5 LDW
| Format: | Context Status |
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Control Register for Fault and Halt

FH_MODE - Control Register for Fault and Halt

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 042A4h

This register is used to control the different fault and halt modes.

DWord | Bit Description
0 31 |Disable Blocking Page Fault

Default Value: Ob
Access: R/W

When disabled h/w would not set the "blocking fault" bit in the streaming page fault descriptor
for the fault and halt generated page faults.

FH_MODE:

0: Enable "blocking page fault" indicator for Fault and Halt

1: Disable "blocking page fault" indicator for Fault and Halt

30

Enable Forward Progress under F and H based page faults - Render engine only

Default Value: Ob

Access: R/W

Once set, the page walker will not wait for accesses that are hitting page faults on fault and halt
cases, and marking accesses as "invalid" making forward progress. Such case may corrupt the
frame or may require TDR if surface is CRITICAL. Invalid accesses will return garbage content.

GFX Driver can set this bit in the middle of an active context, h/w should clear the bit when an
active context completes.

Usage model will be as driver hits a fault and halt and interrupts the driver, driver will set this bit is
it needs forward progress. The behavior should only be applicable to the running context.
FWDPROG:

0: Forwards progress under fault and halt is only possible with page response.

1: Enable forward progress under falt and halt w/o the need of paging services.

29

Enable Interrupt Generation

Default Value: Ob

Access: R/W

Enable interrupt generation on fault and halt page when resume mode is enabled: An interrupt

can be generated on page fault with the fault and halt mode when hardware is programmed to
resume(rather than wait/halt). The generation of interrupt needs to be explicitly enabled via this
register bit.

ENINTR:

0: No interrupt is generated on fault and halt page fault.

1: Enable interrupt generation for fault and halt based page faults when h/w is programmed to

resume.
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FH_MODE - Control Register for Fault and Halt

28:0 | Reserved FH_MODE Bits 28

Default Value: 00000000000000000000000000000b
Access: R/W
Future Use.

270 Doc Ref # IHD-0S-BDW-Vol 2¢-10.15



Command Reference: Registers

(I n te,l :vexperience

what's inside”

Control Register for Power Management

WAIT_FOR_RC6_EXIT - Control Register for Power Management

Register Space: MMIO: 0/2/0
Project: BDW
Source: RenderCS
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Trusted Type: 1
Address: 020CCh
DWord Bit Description
0 31:16 | Mask Bits
| Format: Mask[15:0] |
This register gets power Must be set to modify corresponding bit in Bits 15:0. (All implemented bits)
context save/restored.
Bit[0] contents of this 15:14| Reserved
register doesn't get | Format: | MBZ |
save/restored. 13 |Selective Read Addressing Enable

| Project: | BDW |
This field controls the outbound read request originating from Render
Command Streamer. This field enables to read the MMIO register from
selected unit in a given slice and sub-slice instead of multicasting the read
cycle to all slices/sub-slices.

Value Name Description
Oh [Default] Lowest Slice and Lowest Sub-Slice Enabled. Ex: Slice-
0, Sub-Slice-0 are the lowest in GT.
Th Selective Unit Unit selected based on Selective Read Slice Select
Enabled and Selective Read Sub-Slice Select.

12:11

Selective Read Slice Select
Project: BDW

This field selects the slice from which the read return data value has to be
considered when Selective Read Addressing Enable is set. Below value must
be programmed with a legal value supported by the GT configuration, one
must not program this to a slice that is disabled or not supported by GT.

Value Name
00b Slice-0
01b Slice-1
10b Slice-2
11b Reserved
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WAIT_FOR_RC6_EXIT - Control Register for Power Management

10:9 | Selective Read Sub-Slice Select
| Project: | BDW |
This field selects the sub-slice from which the read return data value has to be
considered when Selective Read Addressing Enable is set. Below value must
be programmed with a legal value supported by the GT configuration, one
must not program this to a sub-slice that is disabled or not supported by GT.
Value Name
00b Sub Slice-0
01b Sub Slice-1
10b Sub Slice-2
11b Reserved
8 |Render Inhibit
Format: Disable
Value Name Description
Oh Disabled When not Set CS doesn't take any special action.
[Default]
1h Enabled When Set CS will not save/restore render context as
part of power context save/restore. Render context
includes RS context as well if enabled.
Programming Notes
If this bit is set S/W should set Resource Streamer Context Enable (Bit[7] of
this register )as well.
7 |Resource Streamer Context Enable
Format: Enable
Value Name Description
1h Disable The current context does not include the resource
streamer context
Oh Enable The current context does include the resource
[Default] streamer context.
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WAIT_FOR_RC6_EXIT - Control Register for Power Management

6 |Selective Write Addressing Enable

| Project: | BDW |
This field controls the outbound write request on message channel originating
from Render Command Streamer on executing MI_LOAD_REGISTER_IMM,
MI_LOAD_REGISTER_REG and MI_LOAD_REGISTER_MEM commands. Setting
this field doesn't affect the execution of MI_LOAD_REGISTER_IMM command
from context image during context restore. This field enables to direct the
message channel write cycle to the unit in the selected slice and sub-slice
instead of multicasting it to all the instances of the unit in all the slices and
sub-slices.

Value Name Description

Oh Multi Cast

[Default]
Th Selective Unit [ Unit selected based on Selective Write Slice Select
Enabled and Selective Write Sub-Slice Select.
5:4 |Selective Write Slice Select

Project: BDW

This field selects the slice to which the write has to be done when Selective
Write Addressing Enable is set. Below value must be programmed with a
legal value supported by the GT configuration, one must not program this to a
slice that is disabled or not supported by GT.

Value Name

00b Slice-0

01b Slice-1

10b Slice-2

11b Reserved

3:2 |Selective Write Sub-Slice Select

Project: BDW

This field selects the Sub-Slice to which the write has to be done when
Selective Write Addressing Enable is set. Below value must be programmed
with a legal value supported by the GT configuration, one must not program
this to a sub-slice that is disabled or not supported by GT.

Value Name

00b Sub Slice-0

01b Sub Slice-1

10b Sub Slice-2

11b Reserved

1 |Reserved
Format: MBZ
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WAIT_FOR_RC6_EXIT - Control Register for Power Management

0 |[WAIT FOR RC6 EXIT

| Format: | Disable
Value Name Description
Oh Disabled When not Set CS doesn't take any action.
[Default]
1h Enabled When Set CS will stop on the next appropriate
command boundary and will initiate IDLE sequence
with PM.

Programming Notes

WAIT_FOR_RC6_EXIT functionality is only supported in ring buffer mode of
scheduling and not supported in execlist mode of scheduling.
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CORB (Command Output Ring Buffer)- Lower Base Address

CORBLBASE - CORB (Command Output Ring Buffer)- Lower Base

Address
Register Space: MMIO: 0/3/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 00040h-00043h
DWord | Bit Description
0 31.7 | CORBLBASE

Default Value: Oh

Lower address of the Command Output Ring Buffer, allowing the CORB Base Address to be

assigned on any 128-B boundary.

Programming Notes
This field must not be written when the DMA engine is running or the DMA transfer may be
corrupted.
6:0 | CORBLBASE LOWER BITS

Default Value: Oh

Access: RO

CORB Lower Base Unimplemented Bits: Hardwired to 0. This requires the CORB to be allocated

with 128-byte granularity to allow for cache line fetch optimizations.
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CORB (Command Output Ring Buffer)- Upper Base Address

CORBUBASE - CORB (Command Output Ring Buffer)- Upper

BaseAddress
Register Space: MMIO: 0/3/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 00044h-00047h
DWord | Bit Description
0 31:0 | CORBUBASE

Upper 32 bits of address of the Command Output Ring Buffer.
Programming Notes

This register field must not be written when the DMA engine is running or the DMA transfer may
be corrupted.
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CORB Control _Status_Size

CORBCTL_STS SIZE - CORB Control_Status Size

Register Space: MMIO: 0/3/0
Project: BDW
Default Value: 0x00420000
Access: R/W
Size (in bits): 32
Address: 0004Ch-0004Fh
DWord | Bit Description
0 31:24 | Reserved
Format: MBZ
23:20 | CORB Size Capability
Default Value: 4h
Access: RO
Programming Notes
The default value, 0100b, indicates that the PCH only supports a CORB size of 256 CORB entries
(1024B).
19:18 | Reserved
Format: MBZ
17:16 | CORB SIZE
Default Value: 10b
Access: RO

Programming Notes

The default value, 0100b, indicates that the PCH only supports a CORB size of 256 CORB entries
(1024B).

15:9

Reserved
Format: MBZ

CMEI
Default Value: Ob

Programming Notes

Memory Error (CMEI): Hardwired to '0' as memory errors are not tracked.

72

Reserved
Format: MBZ
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CORBCTL_STS SIZE - CORB Control_Status_Size

1 |Enable CORB DMA Engine

|Access: | R/W Variant
Value Name Description
Ob DMA Stop See ProgramminNotes
1b DMA Run See ProgramminNotes

Programming Notes

After SW writes a 0 to this bit, the HW may not stop immediately. The hardware will physically
update the bit to a 0 when the DMA engine is truly stopped. SW must read a 0 from this bit to
verify that the DMA is truly stopped.

0 |Memory Error Interrupt Enable

Access: R/W

Value Name Description
0Ob Disable [Default] Disable MEI
1b Enable Enable MEI

Programming Notes

The access to this bit field is RW but no functionality as memory errors are not tracked.
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CORB Read/Write Pointers

CORBRWP - CORB Read/Write Pointers

Register Space: MMIO: 0/3/0

Project: BDW

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 00048h-0004Bh

DWord | Bit Description

0 31 | CORB Read Pointer Reset
Access: R/W Variant
Value Name Description

Ob Clear_Reset [Default] See ProgramminNotes
1b Set_Reset See ProgrammingNotes

Programming Notes

Software writes a 1 to this bit to reset the CORB Read Pointer to 0 and clear any residual pre-
fetched commands in the CORB hardware buffer within the Intel Audio controller. The hardware
will physically update this bit to 1 when the CORB Pointer reset is complete. Software must read
a 1 to verify that the reset completed correctly. Software must clear this bit back to 0 and read
back the 0 to verify that the clear completed correctly. The CORB DMA engine must be stopped
prior to resetting the Read Pointer or else DMA transfer may be corrupted.

30:24 | Reserved
Format: MBZ
23:16 | CORB Read Pointer
Default Value: 00h
Access: RO Variant

Programming Notes

Software reads this field to determine how many commands it can write to the CORB without
over-running. The value read indicates the CORB Read Pointer offset in Dword granularity. The
offset entry read from this field has been successfully fetched by the DMA controller and may
be over-written by software. Supports 256 CORB entries (256 x 4B=1KB). This field may be read
while the DMA engine is running.

15:8

Reserved
Format: MBZ
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CORBRWP - CORB Read/Write Pointers

7:0 |CORB Write Pointer
Default Value: 00h

Access: R/W

Programming Notes

Software writes the last valid CORB entry offset into this field in Dword granularity. The DMA
engine fetches commands from the CORB until the Read Pointer matches the Write Pointer.
Supports 256 CORB entries (256 x 4B=1KB). This field may be written while the DMA engine is
running.
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Count Active Channels Dispatched

TS_GPGPU_THREADS_DISPATCHED - Count Active Channels

Dispatched
Register Space: MMIO: 0/2/0
Project: BDW
Source: RenderCS
Default Value: 0x00000000, 0x00000000
Access: R/W
Size (in bits): 64
Trusted Type: 1
Address: 02290h

This register is used to count the number of active channels that TS sends for dispatch. For each dispatch the
active bits in the execution mask are summed and added to this register. This register is reset when a write
occurs to 2290h

DWord Bit Description
0 63:32 |GPGPU_THREADS_DISPATCHED UDW
Format: u32
This count is increased by the number of active bits in the execution mask each time the TS
sends a GPGPU dispatch.
31:0 |GPGPU_THREADS_DISPATCHED LDW

Format: u32
This count is increased by the number of active bits in the execution mask each time the TS
sends a GPGPU dispatch.
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CSC_COEFF

Register Space:
Project:
Default Value:
Access:

Size (in bits):

Double Buffer
Update Point:

MMIO: 0/2/0
BDW

0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000

Double Buffered
192
Start of vertical blank after armed

Double Buffer Armed Write to CSC_MODE

By:
Address: 49010h-49027h
Name: Pipe A CSC Coefficients
ShortName: CSC_COEFF_A_*
Valid Projects: BDW
Power: Always on
Reset: soft
Address: 49110h-49127h
Name: Pipe B CSC Coefficients
ShortName: CSC_COEFF_B_*
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 49210h-49227h
Name: Pipe C CSC Coefficients
ShortName: CSC_COEFF_C_*
Valid Projects: BDW
Power: off/on
Reset: soft
DWord Bit Description
0 31:16 RY
| Format: | CSC COEFFICIENT FORMAT
15:0 GY
| Format: | CSC COEFFICIENT FORMAT
1 31:16  |BY
| Format: | CSC COEFFICIENT FORMAT
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CSC _COEFF
15:0 Reserved
| Format: | MBZ |
2 31116 |RU
| Format: | CSC COEFFICIENT FORMAT |
150 |GU
| Format: | CSC COEFFICIENT FORMAT |
3 3116 |BU
| Format: | CSC COEFFICIENT FORMAT |
15:0 Reserved
| Format: MBZ |
4 31116 |RV
| EaiiEL | CSC COEFFICIENT FORMAT |
150 |GV
| Format: | CSC COEFFICIENT FORMAT |
5 31116 |BV
| Format: | CSC COEFFICIENT FORMAT |
15:0 Reserved
| Format: MBZ |

Doc Ref # IHD-OS-BDW-Vol 2c-10.15

283




experience
what'’s inside

Command Reference: Registers

CSC_MODE

CSC_MODE
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Access: Double Buffered
Size (in bits): 32
Double Buffer Start of vertical blank
Update Point:
Address: 49028h-4902Bh
Name: Pipe A CSC Mode
ShortName: CSC_MODE_A
Valid Projects: BDW
Power: Always on
Reset: soft
Address: 49128h-4912Bh
Name: Pipe B CSC Mode
ShortName: CSC_MODE_B
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 49228h-4922Bh
Name: Pipe C CSC Mode
ShortName: CSC_MODE_C
Valid Projects: BDW
Power: off/on
Reset: soft

Description

Writes to this register arm CSC registers for this pipe.

DWord | Bit

Description

0 31:2 | Reserved
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CSC_MODE

1 |CSC Position

Project:

|BOW

Selects the CSC position in the pipe. This is ignored when split gamma mode is selected in the
ipe config register.

Value

Name

Description

Ob

CSC After

CSC is after gamma

1b

CSC Before

CSC is before gamma

0 |[Reserved

Format:

MBZ
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CSC_POSTOFF

CSC_POSTOFF

Register Space:
Project:
Default Value:
Access:

Size (in bits):

Double Buffer
Update Point:

MMIO: 0/2/0

BDW

0x00000000, 0x00000000, 0x00000000
Double Buffered

96

Start of vertical blank after armed

Double Buffer Armed Write to CSC_MODE

By:

Address: 49040h-4904Bh

Name: Pipe A CSC Post-Offsets
ShortName: CSC_POSTOFF_A_*
Valid Projects: BDW

Power: Always on

Reset: soft

Address: 49140h-4914Bh

Name: Pipe B CSC Post-Offsets
ShortName: CSC_POSTOFF_B_*
Valid Projects: BDW

Power: off/on

Reset: soft

Address: 49240h-4924Bh

Name: Pipe C CSC Post-Offsets
ShortName: CSC_POSTOFF_C_*
Valid Projects: BDW

Power: off/on

Reset: soft

The post-offset is intended to add an offset from 0 on the Y or RGB channels and to convert UV channels from

2's complement to excess 0.5 as they exit pipe color space conversion (CSC).

DWord | Bit Description

0 31:13 | Reserved
Format: MBZ

12:0 [PostCSC High Offset
This value is used to give an offset to the high color channel as it exits CSC logic. The value is a
2's complement fraction allowing offsets between -1 and +1 (exclusive).
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CSC_POSTOFF

1 31:13 [ Reserved
Format: | MBZ |

12:0 | PostCSC Medium Offset

This value is used to give an offset to the medium color channel as it exits CSC logic. The value is
a 2's complement fraction allowing offsets between -1 and +1 (exclusive).

2 31:13 | Reserved
Format: MBZ

12:0 | PostCSC Low Offset

This value is used to give an offset to the low color channel as it exits CSC logic. The value is a
2's complement fraction allowing offsets between -1 and +1 (exclusive).
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CSC_PREOFF

CSC_PREOFF

Register Space:
Project:
Default Value:
Access:

Size (in bits):

Double Buffer
Update Point:

MMIO: 0/2/0

BDW

0x00000000, 0x00000000, 0x00000000
Double Buffered

96

Start of vertical blank after armed

Double Buffer Armed Write to CSC_MODE

By:

Address: 49030h-4903Bh

Name: Pipe A CSC Pre-Offsets
ShortName: CSC_PREOFF_A_*

Valid Projects: BDW

Power: Always on

Reset: soft

Address: 49130h-4913Bh

Name: Pipe B CSC Pre-Offsets
ShortName: CSC_PREOFF B _*

Valid Projects: BDW

Power: off/on

Reset: soft

Address: 49230h-4923Bh

Name: Pipe C CSC Pre-Offsets
ShortName: CSC_PREOFF_C_*

Valid Projects: BDW

Power: off/on

Reset: soft

The pre-offset is intended to remove an offset from 0 on the Y or RGB channels and to convert UV channels
from excess 0.5 to 2's complement as they enter pipe color space conversion (CSC).

DWord | Bit Description

0 31:13 | Reserved
Format: MBZ

12:0 | PreCSC High Offset
This value is used to give an offset to the high color channel as it enters CSC logic. The value is a
2's complement fraction allowing offsets between -1 and +1 (exclusive).
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CSC_PREOFF

1 31:13 | Reserved
Format: | MBZ |

12:0 | PreCSC Medium Offset

This value is used to give an offset to the medium color channel as it enters CSC logic. The value
is a 2's complement fraction allowing offsets between -1 and +1 (exclusive).

2 31:13 | Reserved
Format: MBZ

12:0 |PreCSC Low Offset

This value is used to give an offset to the low color channel as it enters CSC logic. The value is a
2's complement fraction allowing offsets between -1 and +1 (exclusive).
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CS Context Timestamp Count

CS_CTX_TIMESTAMP - CS Context Timestamp Count

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

Size (in bits): 32

Address: 023A8h

This register provides a mechanism to obtain cumulative run time of a GPU context on HW. This register gets
context save/restored on a context switch. SW must reset this register on very first submission of a context to
HW, then afterwards gets context save/restored maintaining the cumulative run time of the corresponding
context. This register (effectively) counts at a constant frequency by adjusting the increment amount according
to the actual reference clock frequency. SW therefore does not need to know the reference clock frequency.
This register gets reset on an engine reset.

This register is context save restore on a context switch. The time to execute the context switch is included in
the CS_CTX_TIMESTAMP register.

DWord

Bit

Description

0

31:0

Timestamp Value
Format: u32
This register increments for every 80 ns of time.
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CS_GPR - CS General Purpose Register

Register Space: MMIO: 0/2/0

Project: BDW

Source: RenderCS

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

Size (in bits): 64

Address: 02600h

Name: CS General Purpose Register 0
ShortName: CS_GPR_ RO

Address: 02608h

Name: CS General Purpose Register 1
ShortName: CS_GPR R_1

Address: 02610h

Name: CS General Purpose Register 2
ShortName: CS_GPR R 2

Address: 02618h

Name: CS General Purpose Register 3
ShortName: CS_GPR R 3

Address: 02620h

Name: CS General Purpose Register 4
ShortName: CS_GPR_R 4

Address: 02628h

Name: CS General Purpose Register 5
ShortName: CS_GPR R 5

Address: 02630h

Name: CS General Purpose Register 6
ShortName: CS_GPR_R 6

Address: 02638h

Name: CS General Purpose Register 7
ShortName: CS_GPR R 7

Address: 02640h

Name: CS General Purpose Register 8
ShortName: CS_GPR_R 8

Address: 02648h
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CS_GPR - CS General Purpose Register

Name: CS General Purpose Register 9
ShortName: CS_GPR_R 9

Address: 02650h

Name: CS General Purpose Register 10
ShortName: CS_GPR_R_10

Address: 02658h

Name: CS General Purpose Register 11
ShortName: CS_GPR_R_11

Address: 02660h

Name: CS General Purpose Register 12
ShortName: CS_GPR_R_12

Address: 02668h

Name: CS General Purpose Register 13
ShortName: CS_GPR_R_13

Address: 02670h

Name: CS General Purpose Register 14
ShortName: CS_GPR_R_14

Address: 02678h

Name: CS General Purpose Register 15
ShortName: CS_GPR_R_15

GPR Index | MMIO Offset
RO 0x2600
R_1 0x2608
R_2 0x2610
R_3 0x2618
R4 0x2620
R_5 0x2628
R_6 0x2630
R_7 0x2638
R_8 0x2640
R9 0x2648
R_10 0x2650
R_11 0x2658
R_12 0x2660

This is a General Purpose Register bank of sixteen 64bit registers, which will be used as temporary storage by
MI_MATH command to do ALU operations.
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CS_GPR - CS General Purpose Register

R_13 0x2668
R_14 0x2670
R_15 0x2678
DWord | Bit Description
0 63:0 |CS_GPR _DATA
Project: BDW

This register is a temporary register for ALU operations. See MI_MATH command for more

details.
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CS Power Management FSM

CSPWRFSM - CS Power Management FSM

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

Size (in bits): 32

Address: 022ACh

state machine.

This register contains the state code of the Power Management FSM, FBC Forward FSM, CSSTDT FSM, CSARB
FSM, CSBUPDATE FSM. Decoding the contents of this register will indicate what the state of the corresponding

DWord | Bit Description
0 31:30 | Reserved
| Format: | MBZ
29:28 | CSFBCSLICEO
| Format: | u2
FBC message forward FSM state
Value Name
Oh CSFBCIDLE_O
1h CSFBCMODIFY_0
2h CSFBCCLEAN_O
3h CSFBCDONE_O
27:24 | Reserved
Format: | MBZ
23:21|CS ARB
Format: | u3
Overall state of the command streamer. Describes what state CS is in
Value Name
Oh ARBIDLE_s
1h PORNG_s CS
2h POBATCH_s
3h ARBCHK
4h ARBCHK1
5h CTXOP_s
6h WABATCH_s
7h PSLBATCH
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CSPWRFSM - CS Power Management FSM

20 |[Reserved
| Format: | MBZ |
19:17 | CSSWITCH
| Format: | u3 |
Arbiters CSSWITCH FSM state decoding.
Value Name

Oh SWIDLE_s

1h SWITCH_s

2h ASREQ_s

3h DMACHK s

4h ARBWAIT s

5h FIFORECFG_s

6h-7h Reserved

16:13 | CSCSBUPDATE
Format: u4
CS Power Management CSBLOCK FSM state
Value Name

Oh CSBIDLE

1h csQ

2h WRPTR

3h SEMA1

4h SEMA2

5h TS1

6h TS2

7h TS3

8h TS4

9h DUMMYREQ

Ah DUMMYWT

Bh INTWT

Ch-Fh Reserved
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CSPWRFSM - CS Power Management FSM

12:11 | R2RMWRREQ
| Format: | u2
CSSTDT memory request FSM state
Value Name
Oh WRIDLE
1h WRREQ_HW1
2h WRREQ_HW?2
3h WRRD
10 |Reserved
| Format: | MBZ
9:7 |LOADARB
| Format: | u3
CSSTDT arbiter FSM state
Value Name
Oh LDIDLE
1h LDAUTO
2h LDPRSR
3h LDCTX
4h LDFLSH
5h LDREG
6h LDSHR1
Programming Notes
LOADARB FSM states needs 4 bits for encoding, however only 3bits have been mapped on
MMIO. 8h -> LDLRM is the state which is missed out, due to less bits mapped, LDLRM/LDIDLE
cant be resolved with certain.
6:4 | CSBLOCK
Format: u3
CS Power Management CSBLOCK FSM state
Value Name
Oh CSBLOCK
Th CSCTXARB
2h CSUNBLOCKRESTORE
3h CSUNBLOCK
4h CSPREP4BLOCK
5h-7h Reserved
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CSPWRFSM - CS Power Management FSM

3:0 [CSIDLE
| Format: |U4 |
CS Power Management CSBLOCK FSM state
Value Name

Oh CSBUSY

Th CNTWT

2h FLSHREQ

3h FLSHWT

4h CTXSAVE

5h CSREQBLOCK

6h PMTURNOFF

7h PMIDLEWT

8h IDLE

9h PMTURNON

Ah PMBUSYWT

Bh DOPFFCGREQ

Ch DOPFFCGWAIT

Dh DOPFFCG

Eh DOPFFCUGREQ

Fh DOPFFCUGWAIT
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CSPREEMPT

CSPREEMPT - CSPREEMPT

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

Size (in bits): 32

Trusted Type: 1

Address: 024B0h

Programming Notes

This is for HW internal usage and must not be written by SW.

DWord| Bit Description
0 31:16 | Mask Bits
Project: BDW
Format: Mask[15:0]
Must be set to modify corresponding bit in Bits 15:0. (All implemented bits)
15:1 | Reserved
Project: BDW
Format: MBZ
0 |Unnamed
Project: BDW
Format: Disable
This is a message bit written by the cross CS in case of GT4-CBR/SFR mode of operation. To set
this bit both bit[0] and bit[16] (mask) needs to be set. This bit set indicates CS in other GT has
reached a preemption point. This bit gets reset by CS when preemption takes place.
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CS Reset Control Register

CS_RESET_CTRL - CS Reset Control Register

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

Size (in bits): 32

Address: 020D0h

This register is to be used to control soft reset.

DWord| Bit Description
0 31:16 | Mask Bits
| Format: Mask[15:0] |
Must be set to modify corresponding bit in Bits 15:0. (All implemented bits)
15:2 |Reserved

| Format: | MBZ |

Ready for Reset
| Format: | U1

When set indicates render engine is ready for reset. This bit gets cleared on engine reset or
when Soft Reset In progress is cleared.

Request Reset

Format: U1

When set indicates SW wishes to reset the render engine. On seeing this bit set Command
Streamer will take appropriate action and set Ready For Reset status bit. This bit gets cleared on
engine reset.
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CTXREG1-CTXREG1

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x000002FF [BDW]

Size (in bits): 32

Address: O0FF4h-00FF7h

DWord Bit Description
0 31:0 |CTXSIZE

Default Value: 000002FFh
Project: BDW
Access: RO

Register to store value for number of CTX DWORD.
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CTXREG2 - CTX reg 2

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: OOFFCh-00FFFh

DWord | Bit Description
0 31:1 | CTX Register 2
|Access: | R/W |
RSVD
0 |CTXRESTOREDONE

|Access: | R/W |

CTX restore done bit. Will be written to 1 during the last CTX restore cycle.
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CUR_BASE

Register Space:
Project:
Default Value:
Access:

Size (in bits):

Double Buffer
Update Point:

MMIO: 0/2/0

BDW

0x00000000

Double Buffered

32

Start of vertical blank or pipe not enabled

Address: 70084h-70087h
Name: Cursor A Base Address
ShortName: CUR_BASE_A

Valid Projects: BDW

Power: Always on

Reset: soft

Address: 71084h-71087h
Name: Cursor B Base Address
ShortName: CUR_BASE_B

Valid Projects: BDW

Power: off/on

Reset: soft

Address: 72084h-72087h
Name: Cursor C Base Address
ShortName: CUR_BASE_C

Valid Projects: BDW

Power: off/on

Reset: soft

Writes to this register arm cursor registers for this pipe.

DWord| Bit Description
0 31:12 | Cursor Base 31 12

Format: GraphicsAddress[31:12]

This field specifies bits 31:12 of the graphics address of the base of the cursor for hi-res mode.

When performing 180 degree rotation, this address does not need to change, hardware will

internally offset to start from the last pixel of the last line of the cursor.

Workaround

To prevent false VT-d type 6 errors, use 64KB address alignment and allocate an extra 2 Page

Table Entries (PTEs) beyond the end of the displayed surface. Only the PTEs will be used, not

the pages themselves.
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CUR_BASE

Restriction

The cursor surface address must be 4K byte aligned. The cursor must be in linear memory, it
cannot be tiled.

11:7 |Reserved

| Project: | BDW |
6:4 |Reserved
| Project: | BDW |

3 |Reserved

2 |Reserved

1:0 |Reserved

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15 303




Command Reference: Registers

experience

what'’s inside

CUR CTL
CUR CTL

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Access: Double Buffered
Size (in bits): 32

Double Buffer
Update Point:

Start of vertical blank or pipe not enabled; after armed

Double Buffer Armed Write to CUR_BASE or cursor not enabled

By:

Address: 70080h-70083h
Name: Cursor A Control
ShortName: CUR_CTLA
Valid Projects: BDW

Power: Always on

Reset: soft

Address: 71080h-71083h
Name: Cursor B Control
ShortName: CUR_CTL_B
Valid Projects: BDW

Power: off/on

Reset: soft

Address: 72080h-72083h
Name: Cursor C Control
ShortName: CUR_CTL_C
Valid Projects: BDW

Power: off/on

Reset: soft

The cursor is enabled by programming a valid cursor mode in the cursor mode select fields. The cursor is
disabled by programming all Os in the cursor mode select fields.

DWord| Bit Description
0 31:28 | Reserved
27 |Reserved
Project: BDW
304
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CUR _CTL

26 |Gamma Enable

This bit enables pipe gamma correction for the cursor pixel data. In VGA pop-up operation, the
cursor data will always bypass gamma.

Value Name
Ob Disable
1b Enable

25 |Reserved

24 |Pipe CSC Enable
This bit enables pipe color space conversion for the cursor pixel data.

Value Name
Ob Disable
1b Enable
23 |Reserved
Project: BDW

22:16 | Reserved

15 [180 Rotation

This mode causes the cursor image to be rotated 180 degrees. In addition to setting this bit, the
cursor position must be adjusted to match the physical orientation of the display.

Value Name

Ob No rotation

1b 180 degree rotation

Restriction

Only 32 bits per pixel cursors can be rotated. This field must be zero when the cursor format is
2 bits per pixel.

14 |Trickle Feed Enable

Value Name
Ob Enable
1b Disable
Restriction

Do not program this field to 1b.
13:12 | Reserved
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CUR _CTL

11:10 | Force Alpha Plane Select
| Project: | BDW
This field selects which planes the cursor alpha value will be forced for. It is used together with
the Force Alpha Value field.
Value | Name Description
00b |Disable |Disable alpha forcing
01b  |Sprite |Enable alpha forcing where cursor overlaps sprite pixels
10b  |Primary |Enable alpha forcing where cursor overlaps primary pixels
11b  |Both Enable alpha forcing where cursor overlaps either sprite or primary pixels.
9:8 |Force Alpha Value
This field controls the behavior of cursor when alpha blending onto certain plane pixels. It is
used together with the Force Alpha Plane Select field.
Value | Name Description
00b | Disable | Cursor pixels alpha blend normally over any plane.
01b |50 Cursor pixels with alpha >= 50% are made fully opaque where they overlap the
selected plane(s). Cursor pixels with alpha < 50% are made fully transparent
where they overlap the selected plane(s).
10b |75 Cursor pixels with alpha >= 75% are made fully opaque where they overlap the
selected plane(s). Cursor pixels with alpha < 75% are made fully transparent
where they overlap the selected plane(s).
11b | 100 Cursor pixels with alpha = 100% are made fully opaque where they overlap the
selected plane(s). Cursor pixels with alpha < 100% are made fully transparent
where they overlap the selected plane(s).
Restriction
Force Alpha is only for use with ARGB cursor formats.
7:6 [Reserved
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CUR _CTL

5:0 |Cursor Mode Select

This field selects the cursor mode. Cursor is disabled when the selection is 000000b and enabled
when the selection is any other value. The cursor vertical size can be overriden by the size
reduction mode.

Value Name Description

000000b |Disable Cursor is disabled

000010b | 128x128 32bpp AND/INV 128x128 32bpp AND/INVERT

000011b |256x256 32bpp AND/INV 256x256 32bpp AND/INVERT

000100b [64x64 2bpp 3-color 64x64 2bpp Indexed 3-color and transparency
000101b [64x64 2bpp 2-color 64x64 2bpp Indexed AND/XOR 2-color
000110b [64x64 2bpp 4-color 64x64 2bpp Indexed 4-color

000111b |64x64 32bpp AND/INV 64x64 32bpp AND/INVERT

100010b |128x128 32bpp ARGB 128x128 32bpp ARGB (8:8:8:8 MSB-A:R:G:B)
100011b |256x256 32bpp ARGB 256x256 32bpp ARGB (8:8:8:8 MSB-A:R:G:B)
100100b |64x64 32bpp AND/XOR 64x64 32bpp AND/XOR

100101b |128x128 32bpp AND/XOR | 128x128 32bpp AND/XOR
100110b |256x256 32bpp AND/XOR | 256x256 32bpp AND/XOR
100111b |64x64 32bpp ARGB 64x64 32bpp ARGB (8:8:8:8 MSB-A:R:G:B)

Others Reserved Reserved

Programming Notes

INVERT, XOR, and alpha blends may not look as expected when the plane underlying the cursor
is YUV or extended range RGB. Out of range RGB values will be clamped prior to alpha
blending, INVERT, or XOR with cursor. It is recommended to use Force Alpha when cursor is
alpha blending onto an plane of a different color space or extended gamut.

The AND/INVERT format uses the most significant byte (MSB) to control the color. If MSB is
OxFF: Cursor is opaque. Show cursor color from three least significant bytes. If MSB is 0x00:
Cursor is transparent. Three least significant bytes must be zero. If MSB is not 0x00 or OxFF:
Cursor inverts the color of the surface underneath.

The AND/XOR format uses the most significant byte (MSB) to control the color. If MSB is OxFF:
Cursor is opaque. Show cursor color from three least significant bytes. If MSB is 0x00: Cursor is
transparent. Three least significant bytes must be zero. If MSB is not 0x00 or OxFF: The three
least significant bytes are XOR'd with the color of the surface underneath.
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CUR_FBC_CTL

Command Reference: Registers

CUR _FBC CTL

Project:

Access:

Register Space:

Default Value:

Size (in bits):

Double Buffer
Update Point:

Double Buffer Armed Write to CUR_BASE or cursor not enabled

MMIO: 0/2/0
BDW
0x00000000
Double Buffered
32

Start of vertical blank or pipe not enabled; after armed

By:
Address: 700A0h-700A3h
Name: Cursor A FBC Control
ShortName: CUR_FBC_CTL_A
Valid Projects: BDW
Power: Always on
Reset: soft
Address: 710A0h-710A3h
Name: Cursor B FBC Control
ShortName: CUR_FBC_CTL_B
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 720A0h-720A3h
Name: Cursor C FBC Control
ShortName: CUR_FBC_CTL_C
Valid Projects: BDW
Power: off/on
Reset: soft
DWord | Bit Description
0 31 |Size Reduction Enable
This enables cursor size reduction logic. The cursor engine will fetch and display the programmed
reduced number of lines, then go transparent for the rest of the frame.
Value Name
Ob Disable
1b Enable
308
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CUR_FBC CTL

Restriction

Cursor size reduction is not allowed with 2bpp cursor formats or cursor 180 degree rotation. The
reduced scan lines field must be programmed with a valid value when cursor size reduction is

enabled.

30:8

Reserved

7:0

Reduced Scan Lines
This specifies the number of scan lines of cursor data to fetch and display when cursor size
reduction is enabled. The value programmed is the size minus one.

Restriction

The minimum size is 8 lines, programmed as 07h. The maximum size can not be greater than the
normal size when size reduction is not enabled.
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Command Reference: Registers

CUR_PAL

Register Space:
Project:
Default Value:
Access:

Size (in bits):

Double Buffer
Update Point:

MMIO: 0/2/0

BDW

0x00000000

Double Buffered

32

Start of vertical blank or pipe not enabled

Address: 70090h-7009Fh
Name: Cursor A Palette
ShortName: CUR_PAL_A_*
Valid Projects: BDW

Power: Always on
Reset: soft

Address: 71090h-7109Fh
Name: Cursor B Palette
ShortName: CUR_PAL_B_*
Valid Projects: BDW

Power: off/on

Reset: soft

Address: 72090h-7209Fh
Name: Cursor C Palette
ShortName: CUR_PAL_C *
Valid Projects: BDW

Power: off/on

Reset: soft

The cursor palette provides color information when using the indexed cursor modes. There are 4 instances of
this register format per cursor. The table below describes how the cursor mode and index value will select
between the cursor palette colors, AND/XOR, transparency, and destination invert.

Index Value| 2 color mode |3 color mode |4 color mode

00 CUR_PALO CUR_PALO CUR_PALO

01 CUR_PAL 1 CUR_PAL 1 CUR_PAL 1

10 Transparent Transparent | CUR_PAL 2

11 Invert Destination | CUR_PAL 3 CUR_PAL 3

DWord Bit Description
0 31:24 Reserved
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CUR_PAL

23:16 Palette Red

This field is the cursor palette red value
15:8 Palette Green

This field is the cursor palette green value.
7:0 Palette Blue

This field is the cursor palette blue value.
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Command Reference: Registers

CUR_POS

Register Space:
Project:
Default Value:
Access:

Size (in bits):

Double Buffer
Update Point:

MMIO: 0/2/0

BDW

0x00000000

Double Buffered

32

Start of vertical blank or pipe not enabled

Address: 70088h-7008Bh
Name: Cursor A Position
ShortName: CUR_POS_A
Valid Projects: BDW

Power: Always on

Reset: soft

Address: 71088h-7108Bh
Name: Cursor B Position
ShortName: CUR_POS_B
Valid Projects: BDW

Power: off/on

Reset: soft

Address: 72088h-7208Bh
Name: Cursor C Position
ShortName: CUR_POS_C
Valid Projects: BDW

Power: off/on

Reset: soft

This register specifies the screen position of the cursor. The origin of the cursor position is always the upper left
corner of the display pipe source image area. When performing 180 degree rotation, the cursor image is rotated
by hardware, but the position is not, so it should be adjusted if it is desired to maintain the same apparent

position on a physically rotated display.

Restriction

The cursor must have at least a single pixel positioned over the pipe source area.

DWord

Bit

Description

0

31

Y Position Sign

This specifies the sign of the vertical position of the cursor upper left corner.

312
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CUR_POS

30:28

Reserved
Project: BDW
Format: MBZ

27:16

Y Position Magnitude
Project: BDW

This specifies the magnitude of the vertical position of the cursor upper left corner in
lines.

15

X Position Sign
This specifies the sign of the horizontal position of the cursor upper left corner.

14:13

Reserved
Format: MBZ

12:0

X Position Magnitude
This specifies the magnitude of the horizontal position of the cursor upper left corner in
pixels.
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Command Reference: Registers

CCID - Current Context Register

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

Size (in bits): 32

Address: 02180h

mode of scheduling. This register contents are not valid in Exec-List mode of scheduling.

This register contains the current logical rendering context address associated with the ring buffer in ring buffer

Programming Notes

should only be updated from the command stream using the MI_SET_CONTEXT command.

The CCID register must not be written directly (via MMIO) unless the Command Streamer is completely idle
(i.e., the Ring Buffer is empty and the pipeline is idle). Note that, under normal conditions, the CCID register

DWord | Bit Description
0 31:12 | Logical Render Context Address (LRCA)
Default Value: Oh
Format: GraphicsAddress[31:12]

Rendering Context. Bit 11 MBZ.

This field contains the 4 KB-aligned Graphics Memory Address of the current Logical

11:10 | Reserved

Format: MBZ

9 HD DVD Context

Value Name Description

Oh Regular Context

Context frequency.

Th HD DVD Special considerations for TDP allow for higher voltage and

8 Reserved

Format: Must Be One

74 |Reserved

| Format: | MBZ

3 Extended State Save Enable

| Format: | Enable

Formats chapter, is saved as part of switching away from this logical context.

If set, the extended state identified in the Logical Context Data section of the Memory Data
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CCID - Current Context Register

2 Extended State Restore Enable
| Format: | Enable |

If set, the extended state identified in the Logical Context Data section of the Memory Data
Formats chapter, was loaded (or restored) as part of switching to this logical context.

1 Reserved

| Format: | MBZ |
0 (Valid
| Format: | U1 |
Value Name Description
Oh Invalid The other fields of this register are invalid. A switch away from the
[Default] context will not invoke a context save operation.
Th Valid The other fields of this register are valid, and a switch from the context
will invoke the normal context save/restore operations.
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Current Idle/Busy/Avg Count for Freq Down Recommendation

RP_STATUSG - Current Idle/Busy/Avg Count for Freq Down

Recommendation
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 0A060h
DWord Bit Description
0 31:24 |Reserved
|Access: | RO

23:0 |Current Busy in Down El
|Access: | RO

Reports the current busyness in the down evaluation interval.
0 = 0 usec.

1 = 1.28 usec.

2 = 2.56 usec.

3 = 3.84 usec.

FF FFFF = 21.474 sec.

pmcr_current_ei_down_busy[23:0].
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Current Idle/Busy/Avg Count for Freq Up Recommendation

RP_STATUSS - Current Idle/Busy/Avg Count for Freq Up

Recommendation
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 0A054h
DWord Bit Description
0 31:24 |Reserved
|Access: | RO |

23.0

Current Busy in UP El

| Access: | RO

Reports the current busyness in the UP evaluation interval.
0 = 0 usec.

1 =1.28 usec.

2 = 2.56 usec.

3 = 3.84 usec.

FF FFFF = 21.474 sec.

pmcr_current_ei_up_busy[23:0].
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Current Time in DOWN EI

Command Reference: Registers

RP_STATUS4 - Current Time in DOWN EI

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 0A05Ch

DWord Bit Description
0 31:24 [Reserved
|Access: | RO |
23:0 |[Current Time in Down El

|Access: | RO |
Reports the current Time in the down evaluation interval.
0 = 0 usec.
1 =1.28 usec.
2 = 2.56 usec.
3 = 3.84 usec.
FF FFFF = 21.474 sec.
pmcr_current_ei_down_time[23:0].
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RP_STATUSS3 - Current Time in UP El

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 0A050h

DWord Bit Description
0 31:24 Reserved
|Access: | RO |
23:.0 Current Time

|Access: | RO |
Reports the current time in UP El.
0 = 0 usec.
1 =1.28 usec.
2 = 2.56 usec.
3 = 3.84 usec.
FF FFFF = 21.474 sec.
pmcr_current_ei_up_time[23:0].
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Customizable Event Creation 0-0

Command Reference: Registers

CECO0-0 - Customizable Event Creation 0-0

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

Size (in bits): 32

Address: 02770h
Valid Projects: [BDW]

This register is used to define custom counter event O, bit definitions in this register refer to the CEC block
diagram in the Custom Event Counters section.

DWord| Bit Description
0 31:21 [ Negate
Project: BDW
Format: U1
The 11-bit array defined in this field allows input bus bits [10:0] to be individually negated in
order to facilitate more complicated custom event creation (e.g. A & (!B | !C)). Note that LSB of
this field affects bit 0 of the selected input bus.
Value| Name Description Programming Notes
Ob Pass- Input bit is passed
through [through to comparator
as is
1b Negated |Input bit is negated [BDW ] If the input bit is negated using any bit in
before passing to this field, then the corresponding Consderations bit
comparator in the CECO-1 register must also be set.
20:19 | Source Select
Format: u2
Selects the input signals to the Boolean event definition logic (see block diagram in the Custom
Event Counters section).
Value| Name Description
01b  |Prev Selects the conditioned/flopped input from the last CEC block as the input
Event bus to CECO block
11b | Reserved
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CECO0-0 - Customizable Event Creation 0-0

18:3

Compare Value
| Format: | u16 |

The value in this field is compared the 16-bit conditioned input bus that are fed into the
comparator (see block diagram in the Custom Event Counters section). The type of comparison
that is done is controlled by the Compare Function. When the compare function is true, then the
signal for the custom event is asserted. This signal in turn can be counted by the BO performance
counter or fed into other CEC blocks.

2:0

Compare Function
Format: u3
This field selects the function used by the CECO comparator when comparing the compare value

to the value active on the CECO conditioned input bus (see block diagram in the Custom Event
Counters section).

Value Name Description

000b |Any Are Equal Compare and assert output if any are equal (Can be used as OR
function)

001b |Greater Than Compare and assert output if greater than

010b [Equal Compare and assert output if equal to (Can also be used as AND
function)

011b | Greater Than or Compare and assert output if greater than or equal

Equal

100b |Less Than Compare and assert output if less than

101b |Not Equal Compare and assert output if not equal

110b |Less Than or Equal |Compare and assert output if less than or equal

111b |Reserved
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Customizable Event Creation 1-0

CEC1-0 - Customizable Event Creation 1-0

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

Size (in bits): 32

Address: 02778h
Valid Projects: [BDW]

This register is used to define custom counter event 1, bit definitions in this register refer to the CEC block
diagram in the Custom Event Counters section.

DWord| Bit Description
0 31:21 | Negate
Project: BDW
Format: ut1
The 11-bit array defined in this field allows input bus bits [10:0] to be individually negated in
order to facilitate more complicated custom event creation (e.g. A & (!B | !C)). Note that LSB of
this field affects bit 0 of the selected input bus.
Value| Name Description Programming Notes
Ob Pass- Input bit is passed
through |through to comparator
as is
1b Negated |Input bit is negated [BDW ] If the input bit is negated using any bit in
before passing to this field, then the corresponding Consderations bit
comparator in the CEC1-1 register must also be set.
20:19 | Source Select
Format: u2
Selects the input signals to the Boolean event definition logic (see block diagram in the Custom
Event Counters section).
Value| Name Description
01b  |Prev Selects the conditioned/flopped input from the previous CEC block as the
Event input bus to this CEC block
11b | Reserved
18:3 | Compare Value
Format: uie
The value in this field is compared the 16-bit conditioned input bus that are fed into the
comparator (see block diagram in the Custom Event Counters section). The type of comparison
that is done is controlled by the Compare Function. When the compare function is true, then the
signal for the custom event is asserted. This signal in turn can be counted by the BO performance
counter or fed into other CEC blocks.
322 Doc Ref # IHD-0S-BDW-Vol 2¢-10.15




Command Reference: Registers

(I n te,l :kexperience

what's inside”

CEC1-0 - Customizable Event Creation 1-0
2:0 [Compare Function
| Format: | u3
This field selects the function used by the CEC comparator when comparing the compare value
to the value active on the CEC conditioned input bus (see block diagram in the Custom Event
Counters section).
Value Name Description
000b [Any Are Equal Compare and assert output if any are equal (Can be used as OR
function)
001b |Greater Than Compare and assert output if greater than
010b |Equal Compare and assert output if equal to (Can also be used as AND
function)
011b |Greater Than or Compare and assert output if greater than or equal
Equal
100b |Less Than Compare and assert output if less than
101b |Not Equal Compare and assert output if not equal
110b |Less Than or Equal |Compare and assert output if less than or equal
111b |Reserved
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Customizable Event Creation 1-1

CEC1-1 - Customizable Event Creation 1-1

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

Size (in bits): 32

Address: 0277Ch

This register configures the input conditioning portion of CEC (custom event creation) block 1, bit definitions in
this register refer to the CEC block diagram.

DWord| Bit Description

0 31:16 | Considerations

This 16-bit field allows individual bits of the bus selected as the input to CEC block to be delayed
by 1 clock relative to the non-delayed bits in the bus (see block diagram in the Custom Event
Counters section). See CECO-1 register definition for an example use case.

Value Name Description
Ob Live Input bit is not delayed by 1 clock before event calculation
1b Delayed |Input bit is delayed by 1 clock before event calculation
15:0 | Mask

This 16-bit field allows individual input bits to be ignored in custom event calculation. See block
diagram in the Custom Event Counters section for more details on where this field is used.

Value Name Description
Ob Unmasked Input bit is considered in event calculation
1b Masked Input bit is ignored in event calculation
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Customizable Event Creation 2-0

CEC2-0 - Customizable Event Creation 2-0

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

Size (in bits): 32

Address: 02780h
Valid Projects: [BDW]

This register is used to define custom counter event 2, bit definitions in this register refer to the CEC block
diagram in the Custom Event Counters section.

DWord| Bit Description
0 31:21 | Negate
Project: BDW
Format: U1
The 11-bit array defined in this field allows input bus bits [10:0] to be individually negated in
order to facilitate more complicated custom event creation (e.g. A & (!B | !C)). Note that LSB of
this field affects bit 0 of the selected input bus.
Value| Name Description Programming Notes
Ob Pass- Input bit is passed
through |through to comparator
as is
1b Negated |Input bit is negated [BDW ] If the input bit is negated using any bit in
before passing to this field, then the corresponding Consderations bit
comparator in the CEC2-1 register must also be set.
20:19 | Source Select
Format: U2
Selects the input signals to the Boolean event definition logic (see block diagram in the Custom
Event Counters section).
Value| Name Description
01b  |Prev Selects the conditioned/flopped input from the previous CEC block as the
Event input bus to this CEC block
11b |Reserved
18:3 | Compare Value

Format: uie
The value in this field is compared the 16-bit conditioned input bus that are fed into the
comparator (see block diagram in the Custom Event Counters section). The type of comparison
that is done is controlled by the Compare Function. When the compare function is true, then the
signal for the custom event is asserted. This signal in turn can be counted by the BO performance
counter or fed into other CEC blocks.
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CEC2-0 - Customizable Event Creation 2-0

2:0

Compare Function

| Format:

lus

This field selects the function used by the CEC comparator when comparing the compare value
to the value active on the CEC conditioned input bus (see block diagram in the Custom Event
Counters section).

Value Name Description

000b [Any Are Equal Compare and assert output if any are equal (Can be used as OR
function)

001b |Greater Than Compare and assert output if greater than

010b |Equal Compare and assert output if equal to (Can also be used as AND
function)

011b |Greater Than or Compare and assert output if greater than or equal

Equal

100b |Less Than Compare and assert output if less than

101b |Not Equal Compare and assert output if not equal

110b |Less Than or Equal |Compare and assert output if less than or equal

111b |Reserved

326
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CEC2-1 - Customizable Event Creation 2-1

Project:

Access:

Address:

Register Space:

Default Value:

Size (in bits):

MMIO: 0/2/0
BDW
0x00000000
R/W

32

02784h

This register configures the input conditioning portion of CEC (custom event creation) block 2, bit definitions in
this register refer to the CEC block diagram.

DWord| Bit Description
0 31:16 | Considerations
This 16-bit field allows individual bits of the bus selected as the input to CEC block to be delayed
by 1 clock relative to the non-delayed bits in the bus (see block diagram in the Custom Event
Counters section). See CEC0-1 register definition for an example use case.
Value Name Description
Ob Live Input bit is not delayed by 1 clock before event calculation
1b Delayed |Input bit is delayed by 1 clock before event calculation
15:0 | Mask

This 16-bit field allows individual input bits to be ignored in custom event calculation. See block
diagram in the Custom Event Counters section for more details on where this field is used.

Value Name Description
Ob Unmasked Input bit is considered in event calculation
1b Masked Input bit is ignored in event calculation
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Customizable Event Creation 3-0

CEC3-0 - Customizable Event Creation 3-0

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

Size (in bits): 32

Address: 02788h
Valid Projects: [BDW]

This register is used to define custom counter event 3, bit definitions in this register refer to the CEC block
diagram in the Custom Event Counters section.

DWord| Bit Description
0 31:21 | Negate
Project: BDW
Format: U1
The 11-bit array defined in this field allows input bus bits [10:0] to be individually negated in
order to facilitate more complicated custom event creation (e.g. A & ('B | !C)). Note that LSB of
this field affects bit 0 of the selected input bus.
Value| Name Description Programming Notes
Ob Pass- Input bit is passed
through |through to comparator
as is
1b Negated |Input bit is negated [BDW ] If the input bit is negated using any bit in
before passing to this field, then the corresponding Consderations bit
comparator in the CEC3-1 register must also be set.
20:19 | Source Select
Format: u2
Selects the input signals to the Boolean event definition logic (see block diagram in the Custom
Event Counters section).
Value| Name Description
01b  |Prev Selects the conditioned/flopped input from the previous CEC block as the
Event input bus to this CEC block
11b | Reserved
18:3 | Compare Value
Format: uie
The value in this field is compared the 16-bit conditioned input bus that are fed into the
comparator (see block diagram in the Custom Event Counters section). The type of comparison
that is done is controlled by the Compare Function. When the compare function is true, then the
signal for the custom event is asserted. This signal in turn can be counted by the BO performance
counter or fed into other CEC blocks.
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CEC3-0 - Customizable Event Creation 3-0
2:0 [Compare Function
| Format: | u3
This field selects the function used by the CEC comparator when comparing the compare value
to the value active on the CEC conditioned input bus (see block diagram in the Custom Event
Counters section).
Value Name Description
000b [Any Are Equal Compare and assert output if any are equal (Can be used as OR
function)
001b |Greater Than Compare and assert output if greater than
010b |Equal Compare and assert output if equal to (Can also be used as AND
function)
011b |Greater Than or Compare and assert output if greater than or equal
Equal
100b |Less Than Compare and assert output if less than
101b |Not Equal Compare and assert output if not equal
110b |Less Than or Equal |Compare and assert output if less than or equal
111b |Reserved
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Customizable Event Creation 3-1

CEC3-1 - Customizable Event Creation 3-1

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

Size (in bits): 32

Address: 0278Ch

This register configures the input conditioning portion of CEC (custom event creation) block 3, bit definitions in
this register refer to the CEC block diagram in the Custom Event Counters section.

DWord| Bit Description

0 31:16 | Considerations

This 16-bit field allows individual bits of the bus selected as the input to CEC block to be delayed
by 1 clock relative to the non-delayed bits in the bus (see block diagram in the Custom Event
Counters section). See CEC0-1 register definition for an example use case.

Value Name Description
Ob Live Input bit is not delayed by 1 clock before event calculation
1b Delayed |Input bit is delayed by 1 clock before event calculation
15:0 | Mask

This 16-bit field allows individual input bits to be ignored in custom event calculation. See block
diagram in the Custom Event Counters section for more details on where this field is used.

Value Name Description
Ob Unmasked Input bit is considered in event calculation
1b Masked Input bit is ignored in event calculation
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Customizable Event Creation 4-0

CEC4-0 - Customizable Event Creation 4-0

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

Size (in bits): 32

Address: 02790h

This register is used to define custom counter event 4, bit definitions in this register refer to the CEC block
diagram in the Custom Event Counters section.

DWord| Bit Description
0 31:21 [ Negate

Project: BDW

Format: U1

The 11-bit array defined in this field allows input bus bits [10:0] to be individually negated in

order to facilitate more complicated custom event creation (e.g. A & (!B | !C)). Note that LSB of

this field affects bit 0 of the selected input bus.

Value| Name Description Programming Notes

Ob Pass- Input bit is passed

through |through to comparator

as is

1b Negated |Input bit is negated [BDW ] If the input bit is negated using any bit in
before passing to this field, then the corresponding Consderations bit
comparator in the CEC4-1 register must also be set.

20:19 | Source Select

Format: uz2

Selects the input signals to the Boolean event definition logic (see block diagram in the Custom
Event Counters section).

Value| Name Description

01b  |Prev Selects the conditioned/flopped input from the last CEC block as the input
Event bus to CECO block

11b |Reserved

18:3

Compare Value

Format: uie
The value in this field is compared the 16-bit conditioned input bus that are fed into the
comparator (see block diagram in the Custom Event Counters section). The type of comparison
that is done is controlled by the Compare Function. When the compare function is true, then the
signal for the custom event is asserted. This signal in turn can be counted by the BO performance
counter or fed into other CEC blocks.
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CEC4-0 - Customizable Event Creation 4-0

2:0

Compare Function

| Format:

lus

This field selects the function used by the CEC comparator when comparing the compare value
to the value active on the CEC conditioned input bus (see block diagram in the Custom Event
Counters section).

Value Name Description

000b [Any Are Equal Compare and assert output if any are equal (Can be used as OR
function)

001b |Greater Than Compare and assert output if greater than

010b |Equal Compare and assert output if equal to (Can also be used as AND
function)

011b |Greater Than or Compare and assert output if greater than or equal

Equal

100b |Less Than Compare and assert output if less than

101b |Not Equal Compare and assert output if not equal

110b |Less Than or Equal |Compare and assert output if less than or equal

111b |Reserved
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Customizable Event Creation 5-0

CEC5-0 - Customizable Event Creation 5-0

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

Size (in bits): 32

Address: 02798h

This register is used to define custom counter event 5, bit definitions in this register refer to the CEC block
diagram in the Custom Event Counters section.

DWord| Bit Description
0 31:21 [ Negate

Project: BDW

Format: U1

The 11-bit array defined in this field allows input bus bits [10:0] to be individually negated in

order to facilitate more complicated custom event creation (e.g. A & (!B | !C)). Note that LSB of

this field affects bit 0 of the selected input bus.

Value| Name Description Programming Notes

Ob Pass- Input bit is passed

through |through to comparator

as is

1b Negated |Input bit is negated [BDW ] If the input bit is negated using any bit in
before passing to this field, then the corresponding Consderations bit
comparator in the CEC5-1 register must also be set.

20:19 | Source Select

Format: uz2

Selects the input signals to the Boolean event definition logic (see block diagram in the Custom
Event Counters section).

Value| Name Description

01b  |Prev Selects the conditioned/flopped input from the previous CEC block as the
Event input bus to this CEC block

11b | Reserved

18:3

Compare Value

Format: uie
The value in this field is compared the 16-bit conditioned input bus that are fed into the
comparator (see block diagram in the Custom Event Counters section). The type of comparison
that is done is controlled by the Compare Function. When the compare function is true, then the
signal for the custom event is asserted. This signal in turn can be counted by the BO performance
counter or fed into other CEC blocks.
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CEC5-0 - Customizable Event Creation 5-0

2:0

Compare Function

| Format:

lus

This field selects the function used by the CEC comparator when comparing the compare value
to the value active on the CEC conditioned input bus (see block diagram in the Custom Event
Counters section).

Value Name Description

000b [Any Are Equal Compare and assert output if any are equal (Can be used as OR
function)

001b |Greater Than Compare and assert output if greater than

010b |Equal Compare and assert output if equal to (Can also be used as AND
function)

011b |Greater Than or Compare and assert output if greater than or equal

Equal

100b |Less Than Compare and assert output if less than

101b |Not Equal Compare and assert output if not equal

110b |Less Than or Equal |Compare and assert output if less than or equal

111b |Reserved
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Customizable Event Creation 5-1

CEC5-1 - Customizable Event Creation 5-1

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

Size (in bits): 32

Address: 0279Ch

This register configures the input conditioning portion of CEC (custom event creation) block 5, bit definitions in
this register refer to the CEC block diagram in the Custom Event Counters section.

DWord| Bit Description

0 31:16 | Considerations

This 16-bit field allows individual bits of the bus selected as the input to CEC block to be delayed
by 1 clock relative to the non-delayed bits in the bus (see block diagram in the Custom Event
Counters section). See CEC0-1 register definition for an example use case.

Value Name Description
Ob Live Input bit is not delayed by 1 clock before event calculation
1b Delayed |Input bit is delayed by 1 clock before event calculation
15:0 | Mask

This 16-bit field allows individual input bits to be ignored in custom event calculation. See block
diagram in the Custom Event Counters section for more details on where this field is used.

Value Name Description
Ob Unmasked Input bit is considered in event calculation
1b Masked Input bit is ignored in event calculation
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Customizable Event Creation 6-0

CEC6-0 - Customizable Event Creation 6-0

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

Size (in bits): 32

Address: 027A0h

This register is used to define custom counter event 6, bit definitions in this register refer to the CEC block
diagram in the Custom Event Counters section.

DWord| Bit Description
0 31:21 [ Negate
Project: BDW
Format: U1
The 11-bit array defined in this field allows input bus bits [10:0] to be individually negated in
order to facilitate more complicated custom event creation (e.g. A & (!B | !C)). Note that LSB of
this field affects bit 0 of the selected input bus.
Value| Name Description Programming Notes
Ob Pass- Input bit is passed
through |through to comparator
asis
1b Negated |Input bit is negated [BDW ] If the input bit is negated using any bit in
before passing to this field, then the corresponding Consderations bit
comparator in the CEC6-1 register must also be set.
20:19 [ Source Select
Format: U2
Selects the input signals to the Boolean event definition logic (see block diagram in the Custom
Event Counters section).
Value| Name Description
01b  |Prev Selects the conditioned/flopped input from the previous CEC block as the
Event input bus to this CEC block
11b | Reserved
18:3 | Compare Value
Format: u16
The value in this field is compared the 16-bit conditioned input bus that are fed into the
comparator (see block diagram in the Custom Event Counters section). The type of comparison
that is done is controlled by the Compare Function. When the compare function is true, then the
signal for the custom event is asserted. This signal in turn can be counted by the BO performance
counter or fed into other CEC blocks.
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CEC6-0 - Customizable Event Creation 6-0
2:0 [Compare Function
| Format: | u3
This field selects the function used by the CEC comparator when comparing the compare value
to the value active on the CEC conditioned input bus (see block diagram in the Custom Event
Counters section).
Value Name Description
000b [Any Are Equal Compare and assert output if any are equal (Can be used as OR
function)
001b |Greater Than Compare and assert output if greater than
010b |Equal Compare and assert output if equal to (Can also be used as AND
function)
011b |[Greater Than or Compare and assert output if greater than or equal
Equal
100b |Less Than Compare and assert output if less than
101b |Not Equal Compare and assert output if not equal
110b |Less Than or Equal |Compare and assert output if less than or equal
111b |Reserved
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Customizable Event Creation 6-1

CEC6-1 - Customizable Event Creation 6-1

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

Size (in bits): 32

Address: 027A4h

This register configures the input conditioning portion of CEC (custom event creation) block 6, bit definitions in
this register refer to the CEC block diagram in the Custom Event Counters section.

DWord| Bit Description

0 31:16 | Considerations

This 16-bit field allows individual bits of the bus selected as the input to CEC block to be delayed
by 1 clock relative to the non-delayed bits in the bus (see block diagram in the Custom Event
Counters section). See CEC0-1 register definition for an example use case.

Value Name Description
Ob Live Input bit is not delayed by 1 clock before event calculation
1b Delayed |Input bit is delayed by 1 clock before event calculation
15:0 | Mask

This 16-bit field allows individual input bits to be ignored in custom event calculation. See block
diagram in the Custom Event Counters section for more details on where this field is used.

Value Name Description
Ob Unmasked Input bit is considered in event calculation
1b Masked Input bit is ignored in event calculation
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Customizable Event Creation 7-0

CEC7-0 - Customizable Event Creation 7-0

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

Size (in bits): 32

Address: 027A8h

This register is used to define custom counter event 7, bit definitions in this register refer to the CEC block
diagram in the Custom Event Counters section.

DWord| Bit Description
0 31:21 [ Negate

Project: BDW

Format: U1

The 11-bit array defined in this field allows input bus bits [10:0] to be individually negated in

order to facilitate more complicated custom event creation (e.g. A & ('B | IC)). Note that LSB of

this field affects bit 0 of the selected input bus.

Value| Name Description Programming Notes

Ob Pass- Input bit is passed

through |through to comparator

as is

1b Negated |Input bit is negated [BDW ] If the input bit is negated using any bit in
before passing to this field, then the corresponding Consderations bit
comparator in the CEC7-1 register must also be set.

20:19 | Source Select

Format: uz2

Selects the input signals to the Boolean event definition logic (see block diagram in the Custom
Event Counters section).

Value| Name Description

01b  |Prev Selects the conditioned/flopped input from the previous CEC block as the
Event input bus to this CEC block

11b | Reserved

18:3

Compare Value

Format: uie
The value in this field is compared the 16-bit conditioned input bus that are fed into the
comparator (see block diagram in the Custom Event Counters section). The type of comparison
that is done is controlled by the Compare Function. When the compare function is true, then the
signal for the custom event is asserted. This signal in turn can be counted by the BO performance
counter or fed into other CEC blocks.
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CEC7-0 - Customizable Event Creation 7-0

2:0

Compare Function

| Format:

lus

This field selects the function used by the CEC comparator when comparing the compare value
to the value active on the CEC conditioned input bus (see block diagram in the Custom Event
Counters section).

Value Name Description

000b [Any Are Equal Compare and assert output if any are equal (Can be used as OR
function)

001b |Greater Than Compare and assert output if greater than

010b |Equal Compare and assert output if equal to (Can also be used as AND
function)

011b |Greater Than or Compare and assert output if greater than or equal

Equal

100b |Less Than Compare and assert output if less than

101b |Not Equal Compare and assert output if not equal

110b |Less Than or Equal |Compare and assert output if less than or equal

111b |Reserved
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Customizable Event Creation 7-1

CEC7-1 - Customizable Event Creation 7-1

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

Size (in bits): 32

Address: 027ACh

This register configures the input conditioning portion of CEC (custom event creation) block 3, bit definitions in
this register refer to the CEC block diagram in the Custom Event Counters section.

DWord| Bit Description

0 31:16 | Considerations

This 16-bit field allows individual bits of the bus selected as the input to CEC block to be delayed
by 1 clock relative to the non-delayed bits in the bus (see block diagram in the Custom Event
Counters section). See CEC0-1 register definition for an example use case.

Value Name Description
Ob Live Input bit is not delayed by 1 clock before event calculation
1b Delayed |Input bit is delayed by 1 clock before event calculation
15:0 | Mask

This 16-bit field allows individual input bits to be ignored in custom event calculation. See block
diagram in the Custom Event Counters section for more details on where this field is used.

Value Name Description
Ob Unmasked Input bit is considered in event calculation
1b Masked Input bit is ignored in event calculation
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CVSTLBLRAO

CVS TLB_ LRA 0-CVSTLBLRAO

Register Space: MMIO: 0/2/0
Project: BDW
0x5F201F00 [BDW]
Size (in bits): 32
Address: 04A20h
DWord Bit Description
0 31 Reserved
Default Value: Ob
Access: RO
30:24 CVS LRA1 Max
Default Value: 1011111b
Project: BDW, :GT2:B
Access: R/W

Maximum value of programmable LRA1.

23 Reserved
Default Value: Ob

Access: RO

22:16 CVS LRA1 Min
Default Value: 0100000b

Access: R/W
Minimum value of programmable LRA1.

15 Reserved
Default Value: Ob

Access: RO

14:8 CVS LRAO Max
Default Value: 0011111b

Access: R/W
Maximum value of programmable LRAO.

7 Reserved
Default Value: Ob
Access: RO
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CVS_TLB_LRA 0-CVSTLBLRAO

6:0

CVS LRAO Min

Default Value:

0000000b

Access:

R/W

Minimum value of programmable LRAO.
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CVSTLB LRA 1

CVS_ TLB_LRA_1-CVSTLBLRA 1

Register Space: MMIO: 0/2/0

Project: BDW, :GT2:B

Default Value: 0x7F007F60

Size (in bits): 32

Address: 04A24h

DWord Bit Description
0 31 Reserved
Default Value: Ob
Access: RO
30:24 CVS LRA3 Max

Default Value: 1111111b
Access: R/W

For Future Use. Not Used in DevBDW.

23 Reserved
Default Value: Ob

Access: RO

22:16 CVS LRA3 Min
Default Value: 0000000b

Access: R/W
For Future Use. Not Used in DevBDW.

15 Reserved
Default Value: Ob

Access: RO

14:8 CVS LRA2 Max
Default Value: 1111111b

Access: R/W
Maximum value of programmable LRA2.

7 Reserved
Default Value: Ob
Access: RO
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CVS_TLB_LRA_1-CVSTLBLRA 1

6:0

CVS LRA2 Min

Default Value:

1100000b

Access:

R/W

Minimum value of programmable LRA2.
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CVSTLBLRA 2
CVS TLB LRA 2 -CVSTLBLRA 2
Register Space: MMIO: 0/2/0
Project: BDW, :GT2:B
Default Value: 0x0000001A
Size (in bits): 32
Address: 04A28h
DWord Bit Description
0 31:8 Reserved
Default Value: 000000h
Access: RO
7:6 RS LRA
Default Value: 00b
Access: R/W

Which LRA should RS use

5:4 CS LRA
Default Value: 01b
Access: R/W

Which LRA should CS use.

3:2 SOL LRA
Default Value: 10b
Access: R/W

Which LRA should SOL use.

1:0 VF LRA

Default Value: 10b
Access: R/W
Which LRA should VF use.
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DAC_CTL

DAC_CTL

Register Space: MMIO: 0/2/0

Project: DevLPT:H

Default Value: 0x00040000

Access: R/W

Size (in bits): 32

Address: E1100h-E1103h

Name: Analog Port CRT DAC Control
ShortName: DAC_CTL

Power: Always on

Reset: soft

DWord | Bit Description

0 31 |Port Enable
This bit enables or disables the analog port CRT DAC and syncs outputs. The CRT DAC capability
disable fuse (SFUSE_STRAP but 6) can override so that this port can not be enabled.

Value Name Description
Ob Disable |[Disable the analog port DAC and disable output of syncs
1b Enable Enable the analog port DAC and enable output of syncs
30:26 | Reserved
Format: MBZ
25:24 | CRT HPD Channel Status
Access: RO

These bits indicate which color channels were found to be attached on the last hot plug
detection cycle. These bits go to the SDE_ISR CRT hot plug register bit.

Value Name Description
00b None No channels attached
01b Blue Blue channel only is attached
10b Green Green channel only is attached
11b Both Both blue and green channel attached

23 |CRT HPD Enable
Hot plug detection is used to set status bits on the connection or disconnection of a CRT to the
analog port CRT DAC.

Value Name Description
Ob Disable CRT hot plug detection is disabled
1b Enable CRT hot plug detection is enabled
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22 | CRT HPD Activation Period
This bit sets the activation period for the CRT hot plug circuit.
Value Name Description
Ob 64 rawclk 64 rawclk periods
1b 128 rawclk 128 rawclk periods

21 |CRT HPD Warmup Time

This bit sets the warmup time for the CRT hot plug circuit.

Value

Name

Description

Ob

4ms

Approximately 4ms

1b

8ms

Approximately 8ms

20

CRT HPD Sampling Period
This bit determines the length of time between sampling periods when the transcoder is

disabled.

Value Name Description
Ob 2 seconds Approximately 2 seconds
1b 4 seconds Approximately 4 seconds

19:18

CRT HPD Voltage Value
Value to drive to the DAC to determine whether the analog port is connected to a CRT.

Value Name Description
00b 0x90 0x90
01b 0xAO [Default] 0xAO0
10b 0xBO 0xBO
11b 0xCO 0xCO
17 |Reserved
Format: MBZ

16 |Force CRT HPD Trigger

Triggers a CRT hotplug/unplug detection cycle independent of the hot plug detection enable
bit. This bit is automatically cleared after the detection is completed. The result of this trigger is
reflected in the CRT Hot Plug Detection Status. Software must reset status after a force CRT

detect trigger.
Value Name Description
Ob No Trigger No Trigger
1b Force Trigger Force Trigger
15:5 | Reserved
Format: MBZ
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DAC_CTL

4 | VSYNC Polarity Control
The output VSYNC polarity is controlled by this bit. This is used to implement display modes that
require inverted polarity syncs and to set the disabled state of the VSYNC signal.
Value Name Description
Ob Low Active Low
1b High Active High
3 |HSYNC Polarity Control
The output HSYNC polarity is controlled by this bit. This is used to implement display modes
that require inverted polarity syncs and to set the disabled state of the HSYNC signal.
Value Name Description
Ob Low Active Low
1b High Active High
2:0 [Reserved
Format: MBZ
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DATAM
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 60030h-60033h
Name: Transcoder A Data M Value 1
ShortName: TRANS_DATAM1_A
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 61030h-61033h
Name: Transcoder B Data M Value 1
ShortName: TRANS_DATAM1_B
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 62030h-62033h
Name: Transcoder C Data M Value 1
ShortName: TRANS_DATAM1_C
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 6F030h-6F033h
Name: Transcoder EDP Data M Value 1
ShortName: TRANS_DATAM1_EDP
Valid Projects: BDW
Power: Always on
Reset: soft
Description Project
There is one instance of this register for each transcoder A/B/C/EDP. This register is double buffered to | BDW

update on the next MSA after LINKN is written.

DWord | Bit

Description

0 31

Reserved

Format: MBZ
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DATAM

30:25 | TU or VCpayload Size

In DisplayPort SST mode this field is the size of the transfer unit, minus one. Typically it is
programmed with a value of 63 for TU size of 64. In DisplayPort MST mode this field is the Virtual
Channel payload size, minus one.

Restriction

In DisplayPort MST mode the Virtual Channel payload size must not be programmed greater
than 62 (resulting payload size of 63). In DisplayPort MST mode the Virtual Channel payload
size must not be changed while the Virtual Channel is enabled, even after a transcoder has
been disabled.

24 |Reserved
Format: MBZ

23:0 | Data M value
This field is the data M value for internal use.
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Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 60034h-60037h
Name: Transcoder A Data N Value 1
ShortName: TRANS_DATAN1T_A
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 61034h-61037h
Name: Transcoder B Data N Value 1
ShortName: TRANS_DATAN1_B
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 62034h-62037h
Name: Transcoder C Data N Value 1
ShortName: TRANS_DATAN1_C
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 6F034h-6F037h
Name: Transcoder EDP Data N Value 1
ShortName: TRANS_DATAN1_EDP
Valid Projects: BDW
Power: Always on
Reset: soft

Description

Project

There is one instance of this register for each transcoder A/B/C/EDP. This register is double buffered to | BDW
update on the next MSA after LINKN is written.

DWord

Bit

Description

0

31:24 Reserved

Format:

MBZ

352
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23:0

Data N value

This field is the data N value for internal use.
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DDI_AUX_CTL
DDI_AUX_CTL

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

0x000300E1 [BDW]
Access: R/W
Size (in bits): 32
Address: 64010h-64013h
Name: DDI A AUX Channel Control
ShortName: DDI_AUX_CTL_A
Valid Projects: BDW
Power: Always on
Reset: soft

Restriction

Restriction : DDI A AUX channel transactions must not be sent while SRD is enabled. SRD must be completely
disabled before a DDI A AUX channel transaction can be sent.

DWord| Bit Description
0 31 |Send Busy
Access: R/W Set
Writing this bit with 1b initiates the transaction, when read this bit will be a 1b until the
transmission completes. The transaction is completed when the response is received or when a
timeout occurs. This is a sticky bit. Write a 1b to this bit to set it and initiate the transaction.
Hardware will clear it when the transaction completes.
Workaround
Set the Timeout timer value to at least 600us before initiating a transaction.
Restriction
Do not change any fields while Send Busy is asserted. Do not write a 1b again until transaction
completes.
30 |Done
Access: R/WC
A sticky bit that indicates the transaction has completed. Write a 1 to this bit to clear the event
Value Name
Ob Not done
1b Done
354
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DDI_AUX_CTL

29

Interrupt on Done
Access: | R/W |
Enable an interrupt when the transaction completes or times out.

Value Name
Ob Enable
1b Disable
28 |Time out error
Access: R/WC
A sticky bit that indicates the transaction has timed out. Write a 1 to this bit to clear the event.
Value Name
Ob Not error
1b Error

27:26

Time out timer value
Access: R/W
Used to determine how long to wait for receiver response before timing out.

Value Name Programming Notes
00b 400us BDW
Do not use this setting.
01b 600us
10b 800us
11b 1600us

25

Receive error
Access: R/WC

A sticky bit that indicates that the data received was corrupted, not in multiples of a full byte, or
more than 20 bytes. Write a 1 to this bit to clear the event.

Value Name
Ob Not Error
1b Error

24:20

Message Size
Access: Write/Read Status

The value written to this field indicates the total number bytes to transmit (including the
header). The value read from this field indicates the number of bytes received, including the
header, in the last transaction transaction. Sync/Stop are not part of the message or the message
size. Reads of this field will give the response message size. The read value will not be valid while
Send/Busy bit 31 is asserted.

Restriction

Message sizes of 0 or >20 are not allowed. Reads and writes are valid only when the done bit is
set and timeout or receive error has not occurred.
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DDI_AUX_CTL

19:16

Precharge Time

Default Value: 0011b 6us
Project: BDW
Access: R/W

Used to determine the precharge time for the Aux Channel. During this time the Aux Channel
will drive the SYNC pattern. Every microsecond gives one additional SYNC pulse beyond the hard
coded 26 SYNC pulses. The value is the number of microseconds times 2. Default is 3 decimal
which gives 6us of precharge which is 6 extra SYNC pulses for a total of 32.

15 |Reserved
14:12 | Reserved
Project: BDW
11 |Reserved
10:0 | 2X Bit Clock divider
Default Value: 00 1110 0001b 225
Project: BDW

This field is used to determine the 2X bit clock the Aux Channel logic runs on. This value divides
the input clock frequency down to 2X bit clock rate. It should be programmed to get as close as
possible to the ideal rate of 2MHz. The input clock is the cdclk. Default is 225 decimal which
divides the default 450 MHz cdclk input clock to become 2MHz bit clock.

Restriction

The default value only works with cdclk 450 MHz. It must be programmed if the CD clock
frequency is changed.
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DDI_AUX_DATA

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

Default Value: 0x00000000

Access: Write/Read Status
Size (in bits): 32

Address: 64014h-64027h
Name: DDI A AUX Channel Data
ShortName: DDI_AUX_DATA_A_*
Valid Projects: BDW

Power: Always on

Reset: soft

There are 5 DWords of this register format per instance.

DWord | Bit

Description

0 31:0| AUX CH DATA
This field contains a DWord of the AUX message. Writes to this register give the data to transmit
during the transaction. The MSbyte is transmitted first. Reads to this register will give the response
data after transaction complete. The read value will not be valid while the Aux Channel Control
Register Send/Busy bit is asserted
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DDI_BUF CTL
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 64000h-64003h
Name: DDI A Buffer Control
ShortName: DDI_BUF_CTL_A
Valid Projects: BDW
Power: Always on
Reset: soft
Address: 64100h-64103h
Name: DDI B Buffer Control
ShortName: DDI_BUF_CTL_B
Valid Projects: BDW
Power: Always on
Reset: soft
Address: 64200h-64203h
Name: DDI C Buffer Control
ShortName: DDI_BUF_CTL_C
Valid Projects: BDW
Power: Always on
Reset: soft
Address: 64300h-64303h
Name: DDI D Buffer Control
ShortName: DDI_BUF_CTL_D
Valid Projects: BDW
Power: Always on
Reset: soft
Address: 64400h-64403h
Name: DDI E Buffer Control
ShortName: DDI_BUF_CTL_E
Valid Projects: BDW
Power: Always on
Reset: soft
358
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DDI_BUF _CTL

There is one DDI Buffer Control per each DDI A/B/C/D/E/F.

Do not read or write the register when the associated power well is disabled.

DWord| Bit Description

0 31 | DDI Buffer Enable
This bit enables the DDI buffer.

Value Name
Ob Disable
1b Enable

30 |Reserved
| Format: | MBZ |

29:28 | Reserved
| Project: | BDW |

27:24 | DP Vswing Emp Sel
| Project: | BDW |

Description

These bits are used to select the voltage swing and emphasis for DisplayPort and FDI.

This field is ignored for HDMI and DVI. The values programmed in DDI_BUF_TRANS determine
the voltage swing and emphasis for each selection.

Value Name Description
0000b- Select O - Select |Select from buffer translations 0 through 8. Valid with all
1000b 8 DDls.
23:17 | Reserved
Format: MBZ
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DDI_BUF _CTL

16 |Port Reversal
This field enables lane reversal within the port. Lane reversal swaps the data on the lanes as they
are output from the port.
Value Name
Ob Not reversed
1b Reversed
Programming Notes
DDI B, C, D, and F reversal always swaps the four lanes, so lane 0 is swapped with lane 3, and
lane 1 is swapped with lane 2. If DDIA Lane Capability Control selects DDIA x2, then DDI A
reversal swaps the two lanes, so lane 0 is swapped with lane 1. If DDIA Lane Capability Control
selects DDIA x4, then DDI A reversal swaps the four lanes, so lane 0 is swapped with lane 3, and
lane 1 is swapped with lane 2.
Restriction
This field must not be changed while the DDI is enabled. DDI E does not support reversal.
15:8 | Reserved
| Format: | MBZ
7 |DDI Idle Status
|Access: | RO
This bit indicates when the DDI buffer is idle.
Value Name
Ob Buffer Not Idle
1b Buffer Idle
6:5 [Reserved
Format: MBZ
4 | DDIA Lane Capability Control
This bit selects how lanes are shared between DDI A and DDI E. This field is only used in the DDI
A instance of this register. See the DDI A and DDI E lane mapping table in the Introduction
section.
Value Name Description
Ob DDIA x2 DDI A supports 2 lanes and DDI E supports 2 lanes
1b DDIA x4 DDI A supports 4 lanes and DDI E is not used
Restriction
This field must be programmed at system boot based on board configuration and may not be
changed afterwards.
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DDI_BUF _CTL

3:1 | DP Port Width Selection

Description

This bit selects the number of lanes to be enabled on the DDI link for DisplayPort or FDI.

This field is ignored for HDMI and DVI which always use all 4 lanes.

Value Name Description
000b x1 x1 Mode
001b X2 x2 Mode
011b x4 x4 Mode (not allowed with DDI E, some restrictions with DDI A)
Others |Reserved |Reserved

Restriction

When in DisplayPort or FDI modes the value selected here must match the value selected in the
DDI Buffer Control register for the DDI attached to this pipe.

This field must not be changed while the DDI is enabled. DDI E only supports x1 and and x2
when DDI_BUF_CTL_A DDIA Lane Capability Control is set to DDIA x2, otherwise DDI E is not
supported. DDI A (EDP) supports x1, x2, and x4 when DDI_BUF_CTL_A DDIA Lane Capability
Control is set to DDIA x4, otherwise DDI A only supports x1 and x2.

0 |Init Display Detected

|Access: RO

Strap indicating whether a display was detected on this port during initialization. It signifies the
level of the port detect pin at boot. This bit is only informative. It does not prevent this port from

being enabled in hardware. This field only indicates the DDIA detection. Detection for other ports
is read from SFUSE_STRAP.

Value Name Description
Ob Not Detected Digital display not detected during initialization
1b Detected Digital display detected during initialization
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DDI_BUF_TRANS

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

OxOOFFFFFFh, 0006000E [BDW]
Access: R/W
Size (in bits): 64
Address: 64E00h-64E4Fh
Name: DDI A Buffer Translation
ShortName: DDI_BUF_TRANS_A_*
Valid Projects: BDW
Power: Always on
Reset: global
Address: 64E60h-64EAFh
Name: DDI B Buffer Translation
ShortName: DDI_BUF_TRANS_B_*
Valid Projects: BDW
Power: Always on
Reset: global
Address: 64ECOh-64FOFh
Name: DDI C Buffer Translation
ShortName: DDI_BUF_TRANS_C_*
Valid Projects: BDW
Power: Always on
Reset: global
Address: 64F20h-64F6Fh
Name: DDI D Buffer Translation
ShortName: DDI_BUF_TRANS_D_*
Valid Projects: BDW
Power: Always on
Reset: global
Address: 64F80h-64FCFh
Name: DDI E Buffer Translation
ShortName: DDI_BUF_TRANS_E_*
Valid Projects: BDW
Power: Always on
Reset: global
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DDI_BUF_TRANS

Description

These registers define the DDI buffer settings required for different voltage swing and emphasis selections. In
HDMI or DVI mode the HDMI/DVI translation registers are automatically selected.

In DisplayPort or FDI mode the DDI Buffer Control register programming will select which of these registers is
used to drive the buffer. For each DDI A/B/C/D/E there are 10 instances of this 2 DWord register format. The
first 9 instances (18 Dwords) are entries 0-8 which are used for DisplayPort and FDI. The last instance (2
Dwords) is entry 9 which is used for HDMI and DVI.

Programming Notes

The recommended values are listed below this table.

Restriction

These registers must be programmed with valid values prior to enabling DDI_BUF_CTL.

DWord Bit Description
0 31 Balance Leg Enable
This field controls the Balance Leg enable for the DDI buffer.
Value Name
Ob Disable
1b Enable
Restriction Project

For all valid FDI voltage settings it should be zero. BDW

30:24 |Reserved
Project: BDW
Format: MBZ

23:0 DeEmp Level
Default Value: FFFFFFh
Project: BDW

This field controls the De-emphasis level for the DDI buffer.

1 31:21 Reserved
Format: MBZ

20:16 | VRef Sel
This field controls the voltage reference select for the DDI buffer.

Value Name Project
00110b [Default] BDW
15:5 Reserved
Project: BDW
Format: MBZ
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4:0

Vswing
Default Value: 01110b
Project: BDW

This field controls the voltage swing for the DDI buffer.
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DE_PIPE_INTERRUPT

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 44400h-4440Fh

Name: Display Engine Pipe A Interrupts
ShortName: DE_PIPE_INTERRUPT_A

Valid Projects: BDW

Power: Always on

Reset: soft

Address: 44410h-4441Fh

Name: Display Engine Pipe B Interrupts
ShortName: DE_PIPE_INTERRUPT_B

Valid Projects: BDW

Power: off/on

Reset: soft

Address: 44420h-4442Fh

Name: Display Engine Pipe C Interrupts
ShortName: DE_PIPE_INTERRUPT_C

Valid Projects: BDW

Power: off/on

Reset: soft

Description

This table indicates which events are mapped to each bit of the Display Engine Pipe Interrupt registers. The IER
enabled Display Engine Pipe Interrupt IIR (sticky) bits are ORed together to generate the DE_Pipe Interrupts
Pending bit in the Master Interrupt Control register. There is one full set of Display Engine Pipe interrupts per
display pipes A/B/C. The STEREO3D_EVENT_MASK selects between left eye and right eye reporting of vertical
blank, vertical sync, and scanline events in stereo 3D modes.

0x44400 = ISR A, 0x44410 = ISR B, 0x44420 = ISR C

0x44408 = IIR A, 0x44418 = IIR B, 0x44428 = IIR C
0x4440C = IER A, 0x4441C = IER B, 0x4442C = IER C

0x44404 = IMR A, 0x44414 = IMR B, 0x44424 = IMR C

DWord Bit

Description

0 31 Underrun

this pipe.

The ISR is an active high pulse when there is an underrun on the transcoder attached to
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DE_PIPE_INTERRUPT

30 Unused_Int_30
Project: | BDW
These interrupts are currently unused.

29 Reserved

28 Reserved

27:13 [Unused_Int 27 13

Project: BDW
These interrupts are currently unused.

12 DPST_Histogram_event
The ISR is an active high pulse on the DPST Histogram event on this pipe.

11 Unused Int_11
| Project |BDW |
These interrupts are currently unused.

10  [Cursor_GTT_Fault_Status
| Project |BDW |
The ISR is an active high pulse when a GTT fault is detected for the cursor on this pipe.

9 Sprite_GTT_Fault_Status
| Project: | BDW |
The ISR is an active high pulse when a GTT fault is detected for the sprite on this pipe.

8 Primary_GTT_Fault_Status
| Project: | BDW |
The ISR is an active high pulse when a GTT fault is detected for the primary plane on this
pipe.

7:6  |Unused_Int_7 6
| Project: | BDW |
These interrupts are currently unused.

5 Sprite_Flip_Done
| Project: | BDW |
The ISR is an active high pulse when the flip is done for the sprite plane on this pipe.

4 Primary_Flip_Done
| Project: | BDW |
The ISR is an active high pulse when the flip is done for the primary plane on this pipe.
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DE_PIPE_INTERRUPT

3 Unused_Int_3
Project: | BDW
These interrupts are currently unused.

2 Scan_Line_Event
The ISR is an active high pulse on the scan line event of the transcoder attached to this
pipe.

1 Vsync

The ISR is an active high level for the duration of the vertical sync of the transcoder
attached to this pipe.

0 Vblank
The ISR is an active high level for the duration of the vertical blank of the transcoder
attached to this pipe.
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DE_POWER1

DE_POWER1
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Access: RO
Size (in bits): 32
Address: 42400h-42403h
Name: Display Engine Power 1
ShortName: DE_POWER1
Valid Projects: BDW
Power: Always on
Reset: global
DWord| Bit Description
0 31 |Power Well State
Project: BDW
This field indicates the status of the display power well.
Value Name
Ob Off
1b On

30 |Display Pipes Enabled
This field indicates if any display pipes are enabled.

Value Name Description
Ob Disabled All display pipes disabled
1b Enabled One or more display pipes enabled

29 |Display Power Down Allowed
Project: BDW

This field indicates the current setting of the display power down allow register bit in
CDCLK_CTL. When allowed, the PCU can save the display context and power down display power

wells.
Value Name Description
Ob Not allowed Display power down not allowed
1b Allowed Display power down allowed
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DE_ POWER1
28 |IPS Status
Project: | BDW |
This field indicates the status of IPS.
Value Name Description
Ob Disabled IPS disabled
1b Enabled IPS enabled
27:26 | SRD Status
This field indicates the live status of the SRD link on eDP DDI-A.
Value| Name Description
00b |Full Off |Link is fully off. DDI-A lanes are disabled and most memory reads are
disabled.
01b |Full On [Link is fully on. Normal operation.
10b |Standby |Link is in standby. Most memory reads are disabled.
11b | Reserved | Reserved
25 |KVM Session Status
This field indicates the status of KVM session.
Value Name Description
Ob Disabled KVM session disabled
1b Enabled KVM session enabled
24:13 | Reserved
Format: MBZ
12:10 | Enabled Panel Fitters
Project: BDW
The total number of panel fitter RAM banks enabled. Each bank will add 1 to the total.
9:8 |Reserved
| Format: | MBZ |
7:4 | Transmit Lanes Enabled
The total number of DDI lanes enabled.
3 |Reserved
| Format: | MBZ |
2:0 |Enabled DPLLs
The total number of Display PLLs enabled.
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DE_POWER2

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Access: RO

Size (in bits): 32

Address: 42404h-42407h

Name: Display Engine Power 2

ShortName: DE_POWER?2

Valid Projects: BDW

Power: Always on

Reset: global

DWord | Bit Description

0 31:0 | DE bandwidth counter

This counter increments on every cache line put arriving at the DE. The bandwidth is estimated by
taking the difference between two reads at a known interval.
Access is actually a read/write variant. Writes to this register will load the write data into the
counter.
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DE_RR_DEST
DE_RR_DEST
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 44058h-4405Bh
Name: Render Response Destination
ShortName: DE_RR_DEST
Valid Projects: BDW
Power: Always on
Reset: soft

This register selects the destination of certain render responses that may go to CS, BCS, or both. In order for a
response to be sent to a particular destination, the event most occur, the event must be unmasked, and that
destination must be selected.

DWord Bit Description
0 31:6 |Reserved
Project: BDW
Format: MBZ

5:4 | Pipe C Vertical Blank Destination
This field selects the destination for the render response sent on pipe C start of vertical

blank.
Value Name
00b CS
01b BCS
10b,11b Both CS and BCS

3:2 |Pipe B Vertical Blank Destination
This field selects the destination for the render response sent on pipe B start of vertical

blank.
Value Name
00b cS
01b BCS
10b,11b Both CS and BCS
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DE_RR_DEST

1:0

Pipe A Vertical Blank Destination
This field selects the destination for the render response sent on pipe A start of vertical

blank.
Value Name
00b CS
01b BCS
10b,11b Both CS and BCS
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DE_RRMR
DE_RRMR
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 44050h-44053h
Name: Render Response Mask
ShortName: DE_RRMR
Power: Always on
Reset: soft

See the render response message definition table to find the source event for each bit. The render response
message is sent from the display engine to the render command streamer (CS) or blitter command streamer
(BCS). The message is used to inform CS and BCS of certain display events. This register is used to control which
render response message bits are masked or unmasked. Unmasked bits will cause a render response message to
be sent and will be reported in that message. Unmasked bits will not be reported and will not cause a render
response message to be sent. Vertical blank events occur periodically while the associated display pipe timing
generator is running and will be reported in a render response to CS or BCS (depending on DE_RR_DEST
destination selection) if un-masked here. Scanline events occur after they have been initiated through MMIO
writes or LRI to the Display Load Scan Lines register. A flip event will be reported in a render response to CS if
un-masked here and the Display Load Scanline source is CS. A flip event will be reported in a render response to
BCS if un-masked here and the Display Load Scanline source is BCS. Flip done events occur after they have been
initiated through MI_DISPLAY_FLIP or MMIO write to plane surface address registers. A flip event will be reported
in a render response to CS if un-masked here and the flip source is CS. A flip event will be reported in a render
response to BCS if un-masked here and the flip source is BCS.

Programming Notes

Programming this register can be done through MMIO or a command streamer LOAD_REGISTER_IMMEDIATE
(LRI) command. When using LRI care must be taken to follow all the programming rules for LRI targetting the
display engine. Unmasked events will wake GT as they occur, so for improved power savings it is recommended
to only unmask events that are required.

Restriction

Events must be unmasked prior to waiting for them with a MI_WAIT_FOR_EVENT ring command, or in the case
of flips or scanlines, prior to starting the flip or loading the scanline.

DWord Bit Description
0 31:30 [Reserved
Format: MBZ
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DE_RRMR

29:0 |DERRMR
I Format: Display Engine Render Response Message Definition

This field contains a bit mask which selects which events cause and are reported in the
render response message.

Value Name Description

Ob Not Masked Not Masked - will cause a message to be sent and will be
reported in that message

1b Masked Masked - will not cause a message to be sent or be
reported in a message

2070EF2Fh | All Masked
[Default]
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DE Misc Interrupt Definition

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 44460h-4446Fh

Name: Display Engine Miscellaneous Interrupts
ShortName: DE_MISC_INTERRUPT

Valid Projects: BDW

Power: Always on

Reset: soft

This table indicates which events are mapped to each bit of the Display Engine Miscellaneous Interrupt registers.
0x44460 = ISR

0x44464 = IMR

0x44468 = IIR

0x4446C = IER

DWord| Bit Description

0 31 |Poison
The ISR is an active high pulse on receiving the poison response to a memory transaction.

30 |Reserved
Project: BDW
Format: MBZ

29 |Invalid_GTT_page_table_entry
Project: BDW
The ISR is an active high pulse on receiving the iMPH invalid GTT page table entry indication.

28 |Invalid_page_table_entry data
Project: | BDW
The ISR is an active high pulse on receiving the iMPH invalid page table entry data indication.

27 |GSE
Project: | BDW
The ISR is an active high pulse on the GSE system level event.

26 |Reserved
Project: BDW
Format: MBZ

25 |Reserved
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24 |Reserved

23 |WDO_Interrupts_Combined
The ISR is an active high level while any of the WDO_IIR bits are set.

22 |SVM Device Mode PRQ Event
Project: BDW

The ISR is an active high pulse on receiving the iIMPH SVM Device Mode PRQ event indication.
This event indicates that a GT advanced context encountered a recoverable page fault.

21 [SVM Device Mode VTD Fault
Project: BDW

The ISR is an active high pulse on receiving the iMPH SVM Device Mode VT-d fault indication.
This event indicates GT encountered a non-recoverable translation fault.

20 |SVM Device Mode Wait Descriptor Completion
Project: BDW

The ISR is an active high pulse on receiving the iIMPH SVM Device Mode Wait Descriptor
Completion indication. This event indicates that IMPH completed Invalidation Wait Descriptor.

19 |SRD_Interrupts_Combined
The ISR is an active high level while any of the SRD_IIR bits are set.

18 |Reserved
Project: BDW

Format: MBZ

17:16 | Reserved
| Format: | MBZ |

15 | GTC_CPU _Interrupts_Combined
| Project: | BDW |
The ISR is an active high level while any of the GTC_CPU_IIR bits are set.

14:9 |Reserved
| Format: | MBZ |

7:1 |Reserved
Format: MBZ
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DE Port Interrupt Definition

DE Port Interrupt Definition

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 44440h-4444Fh

Name: Display Engine Port Interrupts
ShortName: DE_PORT_INTERRUPT

Valid Projects: BDW

Power: Always on

Reset: soft

This table indicates which events are mapped to each bit of the Display Engine Port Interrupt registers.
0x44440 = ISR

0x44444 = IMR

0x44448 = IIR

0x4444C = |ER

DWord| Bit Description

0 31:30 | Reserved
Project: DWW

29 |Reserved
Project: | BDW

28 |Reserved
| Project: | BDW |

9:8 |[Reserved
| Project: | BDW |

274 |Reserved
Project: | BDW

3 |DisplayPort_A_Hotplug
Project: | BDW

The ISR gives the live state of the Digital Port A HPD pin when the HPD input is enabled. The IIR
is set if a short or long pulse is detected when HPD input is enabled.

2 |Reserved

1 Reserved
Project: BDW

0 [AUX _Channel A
The ISR is an active high pulse on the AUX DDI A done event. This event will not occur for SRD
AUX done.
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ZSHR - Depth/Early Depth TLB Partitioning Register

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

Size (in bits): 32

Trusted Type: 1

Address: 04050h

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

DWord Bit Description

0 31:6 |Reserved

Format: MBZ

5.0 |Number of TLB Entries Out of 64 used for Depth TLB

Default Value: 32

The rest are be used for Early Depth/Stencil TLB. Default value is 32.
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DEVCAP - Device Capabilities

Register Space: PCl: 0/3/0
Project: BDW
Default Value: 0x10000FCO
Access: RO
Size (in bits): 32
Address: 00074h-00077h
Power: Always on
Reset: global
DWord Bit Description
0 31:29 Reserved
Format: MBZ
28 Function Level Reset
Default Value: 1b
Access: RO
dHDA supports FLR capability.
27:26 Captured Slot Power Limit Scale
Default Value: 00b
Access: RO
Hardwired to 0.
25:18 Captured Slot Power Limit Value
Default Value: 00h
Access: RO
Hardwired to 0.
17:15 Reserved
Format: MBZ
14 Power Indicator Present
Default Value: Ob
Access: RO
Hardwired to 0.
13 Attention Indicator Present
Default Value: Ob
Access: RO

Hardwired to O.
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DEVCAP - Device Capabilities

12 Reserved
| Format: | MBZ

11:9 Endpoint L1 Acceptable Latency
Default Value: 111b
Access: RO

Programming Notes

Max value not valid.

8:6 Endpoint LOs Acceptable Latency
Default Value: 111b

Access: RO

Programming Notes

Max value not valid.

5 Extended Tag Field Support
Default Value: 0Ob
Access: RO

Indicates 5 bit tag supported.

4:3 Phantom Functions Supported
Default Value: 00b
Access: RO

Phantom functions unsupported.

2:0 Max Payload Size Supported
Access: RO

Value Name

000b

Programming Notes

128B maximum payload size capability.
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DEVC DEVS - Device Control and Status

Project:
Default Value:
Access:

Size (in bits):

Register Space:

PCI: 0/3/0
BDW
0x00000800
R/W

32

Address:
Power:

Reset:

00078h-0007Bh
Always on
global

DWord| Bit

Description

0 31:22

Reserved

Format: MBZ

21

Transactions Pending

Default Value:

Ob

Access:

RO

A 1 indicates that the dHDA has issued Non-Posted requests which have not been completed. A
0 indicates that Completions for all Non-Posted Requests have been received.

20

AUX Power Detected

Default Value:

Ob

Access:

RO

Hardwired to 0 (no AUX power source).

19

Unsupported Request Detected

Default Value:

Ob

Access:

RO

Not implemented.

18

Fatal Error Detected

Default Value:

Ob

Access:

RO

Not implemented.

17

Non-Fatal Error Detected

Default Value:

Ob

Access:

RO

Not implemented.
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DEVC _DEVS - Device Control and Status

Correctable Error Detected

Default Value:

Ob

Access:

RO

Not implemented.

15

Initiate FLR

Default Value:

Ob

Access:

R/W

When set, initiates function level reset. Value stays as '1' until FLR complete, at which point the

value transitions back to '0'. Writes of '0' have no effect.

14:12

Max Read Request Size

Default Value:

000b

Access:

RO

Hardwired to 000 enabling 128 B maximum read request size.

11

No Snoop Enable

Default Value:

1b

Access:

R/W

When set, dHDA may use non-snooped transactions where appropriate. Not affected by FLR.

10

Auxiliary Power PM Enable

Default Value:

Ob

Access:

RO

dHDA does not draw AUX power.

Phantom Functions Enable

Default Value:

Ob

Access:

RO

Hardwired to 0.

Extended Tag Field Enable

Default Value:

Ob

Access:

RO

Hardwired to O.

75

Max Payload Size

Default Value:

00b

Access:

RO

Hardwired to 000 indicating 128B.

382
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4 |Enable Relaxed Ordering

Default Value: Ob

Access: RO

Hardwired to 0.

3 |Unsupported Request Reporting Enable

Default Value: Ob

Access: R/W

Not implemented. This bit is RW for PCle compliance.

2 |Fatal Error Reporting Enable

Default Value: Ob

Access: R/W

Not implemented. This bit is RW for PCle compliance.

1 | Non-Fatal Error Reporting Enable

Default Value: Ob

Access: R/W

Not implemented. This bit is RW for PCle compliance.

0 |Correctable Error Reporting Enable

Default Value: Ob

Access: R/W

Not implemented. This bit is RW for PCle compliance.
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DEVEN 0 0 0 PCI - Device Enable

Register Space: PCI: 0/0/0
Project: BDW
Default Value: 0x000000BF
Size (in bits): 32
Address: 00054h
All the bits in this register are LT Lockable.
DWord | Bit Description
0 14 | Chap Enable
Default Value: 0Ob
Access: R/W Lock
13:8 | Reserved
Format: MBZ
7 |Device 4 Enable
Default Value: 1b
Access: R/W Lock
6 |Reserved
Format: MBZ
5 |Device 3 enable for Display HD Audio
Default Value: 1b
Access: R/W Lock
0: Bus 0 Device 3 is disabled and hidden 1: Bus 0 Device 3 is enabled and visible This bit will be
set to Ob and remain Ob if Device 3 capability is disabled.
4 | Internal Graphics Engine
Default Value: 1b
Access: R/W Lock
0: Bus 0 Device 2 is disabled and hidden 1: Bus O Device 2 is enabled and visible This bit will be
set to Ob and remain Ob if Device 2 capability is disabled.
3 |PEG10 Enable
Default Value: 1b
Access: R/W Lock
2 |PEG11 Enable
Default Value: 1b
Access: R/W Lock
384
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DEVEN 0 0 0 PCI - Device Enable

1 |PEG12 Enable

Default Value: 1b
Access: R/W Lock
0 |Host Bridge
Default Value: 1b
Access: RO
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DID2 0 2 0 PCI - Device Identification

Register Space: PCl: 0/2/0
Project: BDW
Default Value: 0x00001602
Size (in bits): 16
Address: 00002h
This register combined with the Vendor Identification register uniquely identifies any PCl device.
DWord Bit Description
0 15:4 | Device Identification Number MSB
Default Value: 000101100000b
Access: R/W Firmware Only

This is the upper part of a 16 bit value assigned to the device.

3:2 | Device Identification Number SKU

Default Value: 00b
Access: RO Variant

These are bits 3:2 of the 16 bit value assigned to the device.

1:0 |Device Identification Number LSB

Default Value: 10b
Access: RO Variant

This is the lower part of a 16 bit value assigned to the device.
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Display HD Audio Lower Base Address

DHDALBAR - Display HD Audio Lower Base Address

Register Space: PClI: 0/3/0

Project: BDW

Default Value: 0x00000004

Access: R/W

Size (in bits): 32

Address: 00010h-00013h

Power: Always on

Reset: global

DWord| Bit Description

0 31:14 | Lower Base Address

Default Value: 0000h
Access: R/W

Lower Base Address (MBA): Base address for the Intel HD Audio controller's memory mapped
configuration registers. 16 Kbytes are requested by hardwiring bits 13:4 to 0's.

13:4 |ADM
Default Value: 0000000000b
Access: RO
Hardwired to 0.
3 | Prefetchable

Default Value: Ob
Access: RO

Indicates that this BAR is NOT prefetchable.

2:1

Address Range

Default Value: 10b
Access: RO

Indicates that this BAR can be located anywhere in 64-bit address space.

Space Type
Default Value: Ob
Access: RO

Indicates that this BAR is located in memory space.
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Display HD Audio Upper Base Address

DHDAUBAR - Display HD Audio Upper Base Address

Register Space: PClI: 0/3/0

Project: BDW

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 00014h-00017h

Power: Always on

Reset: global

DWord | Bit Description

0 31:0 | Upper Base Address
Default Value: 00000000h
Access: R/W
Upper 32 bits of the Base address for the Intel HD Audio controller's memory mapped
configuration registers.
388
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Display Message Forward Status Register

DISPLAY_MESSAGE_FORWARD_STATUS - Display Message

Forward Status Register

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000 [BDW]

Access: R/W

Size (in bits): 32

Address: 022E8h

Name: RCS Display Message Forward Status Register
ShortName: RCS_DISPLAY_MESSAGE_FORWARD_STATUS
Address: 122E8h-122EBh

Name: Display Message Forward Status Register
ShortName: DISPLAY_MESSAGE_FORWARD_STATUS_VCSUNITO
Address: 1A2E8h-1A2EBh

Name: Display Message Forward Status Register
ShortName: DISPLAY_MESSAGE_FORWARD_STATUS_VECSUNIT
Address: 1C2E8h-1C2EBh

Name: Display Message Forward Status Register
ShortName: DISPLAY_MESSAGE_FORWARD_STATUS_VCSUNIT1
Address: 222E8h

Name: BCS Display Message Forward Status Register
ShortName: BCS_DISPLAY_MESSAGE_FORWARD_STATUS

This register stores the internal HW status flags related to display message forward logic. This register should
not be accessed by SW. This register is part of power context image. Note: Even though this register exists in
VideoCS and VideoEnhancementCS, individual bit driven functionality is not supported.

DWord Bit Description
0 31:30 Reserved
Source: RenderCS, BlitterCS
Format: MBZ
29:28 Reserved
27:26 Reserved
25:24
23:22
21:20
19:18
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DISPLAY_MESSAGE_FORWARD_STATUS - Display Message
Forward Status Register

17:16

15:14

13:12

11:10

9:8

7:6

54

3:2

1:0
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DPIB - DMA Position in Buffer

Register Space: MMIO: 0/3/0

Project: BDW

Default Value: 0x00000000

Access: RO Variant

Size (in bits): 32

Address: 01084h-01087h

Name: Position in Buffer for DMA1
ShortName: DPIB_1

Address: 010A4h-010A7h

Name: Position in Buffer for DMA2
ShortName: DPIB_2

Address: 010C4h-010C7h

Name: Position in Buffer for DMA3
ShortName: DPIB_3

DWord | Bit Description

0 31:0 | DMA Position in Buffer

Default Value:

00h

of the BDL.

Indicates the number of bytes "processed" by the corresponding DMA engine from the beginning
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DMA Position Lower Base Address

DPLBASE - DMA Position Lower Base Address
Register Space: MMIO: 0/3/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 00070h-00073h
DWord | Bit Description
0 31:7 | DMA Position Lower Base Address
Default Value: 0000000h
Lower 32 bits of the DMA Position Buffer Base Address. This register field must not be written
when any DMA engine is running or the DMA transfer may be corrupted. This same address is
used by the Flush Control, and must be programmed with a valid value before the FLCNRTL bit is
set.
6:1 | DPLBASE LOWER BITS
Default Value: Oh
DPIB Lower Base Address Unimplemented Bits: Hardwired to 0 to force 128-byte buffer alignment
for cache line fetch optimizations. These are RO bits.
0 |DMA Position Buffer Enable
Value Name Description
Ob Disable [Default] See ProgramminNotes
1b Enable See ProgramminNotes
Programming Notes
When this bit is set to a '1', the controller will write the DMA positions of each of the DMA
engines to the buffer in main memory periodically (typically once/frame). Software can use this
value to know what data in memory is valid data. The controller must guarantee that the values
in the DMA Position Buffer that the software can read represent positions in the stream for
which valid data exists in the Stream's DMA buffer. This has particular relevance in systems which
support isochronous transfer; the stream positions in the software-visible memory buffer must
represent stream data which has reached the Global Observation point.
392
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DPUBASE - DMA Position Upper Base Address

Register Space: MMIO: 0/3/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 00074h-00077h
DWord | Bit Description

0 31:0 | DPUBASE

Default Value: 00000000h

DMA Position Upper Base Address: Upper 32 bits of address of the DMA Position Buffer Base
Address. This register field must not be written when the DMA engine is running or the DMA
transfer may be corrupted.
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DP_AUX_CTL

DP_AUX _CTL

Register Space: MMIO: 0/2/0

Project: DevLPT

Default Value: 0x0003003F

Access: R/W Special

Size (in bits): 32

Address: E4110h-E4113h

Name: DisplayPort B AUX Channel Control
ShortName: DP_AUX_CTL_B

Power: Always on

Reset: soft

Address: E4210h-E4213h

Name: DisplayPort C AUX Channel Control
ShortName: DP_AUX_CTL_C

Power: Always on

Reset: soft

Address: E4310h-E4313h

Name: DisplayPort D AUX Channel Control
ShortName: DP_AUX_CTL_D

Power: Always on

Reset: soft

Restriction

The DisplayPort D AUX Channel is not connected in some SKUs.

DWord | Bit Description
0 31 |Send Busy
Access: R/W Set
Writing this bit with 1b initiates the transaction, when read this bit will be a 1b until the
transmission completes. The transaction is completed when the response is received or when a
timeout occurs. Do not write a 1b again until transaction completes. This is a sticky bit. Write a
1b to this bit to set it and initiate the transaction. Hardware will clear it when the transaction
completes.
Value Name
Ob Not Busy
1b Send or Busy
Programming Notes
It is recommended to retry at least 3 times after any failed transaction. Do not change any fields
394
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DP_AUX_CTL

while Send/Busy bit 31 is asserted.

Workaround

On LP systems with ISCLK PLL shutdown enabled, display register C2020h bit 12 must be set to
1b before sending an AUX Channel transaction. If no other feature requires register C2020h bit
12, it can be cleared to Ob after the AUX Channel transaction is complete. To save power,

register C2020h bit 12 must be cleared to Ob when internal graphics is put in the D3 device
power state.

30 |Done
Access: R/WC
A sticky bit that indicates the transaction has completed. Write a 1 to this bit to clear the event.
Value Name Description
Ob Not done Transaction not done
1b Done Transaction done
29 |Interrupt on Done
Enable an interrupt in the hotplug status register when the transaction completes or times out.
Value Name Description
Ob Disable Disable interrupt on done
1b Enable Enable interrupt on done
28 |Time out error
Access: R/WC
A sticky bit that indicates the transaction has timed out. Write a 1 to this bit to clear the event.
Value Name Description
Ob No error No time out error
1b Error Time out error

27:26

Time out timer value
Used to determine how long to wait for receiver response before timing out.

Value Name Description
00b 400us 400us
01b 600us 600us
10b 800us 800us
11b 1600us 1600us
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25 |Receive error
|Access: | R/WC
A sticky bit that indicates that the data received was corrupted, not in multiples of a full byte, or
more than 20 bytes. Write a 1 to this bit to clear the event.
Value Name Description
Ob No error No receive error
1b Error Receive error
24:20 | Message Size
This field is used to indicate the total number bytes to transmit (including the header). It also
indicates the number of bytes received in a transaction (including the header). This field is valid
only when the done bit is set, and if timeout or receive error has not occurred. Sync/Stop
patterns are not counted as part of the message or the message size. Reads of this field will give
the response message size. The read value will not be valid while Send/Busy bit 31 is asserted.
Message sizes of 0 or >20 are not allowed.
Value Name
00000b 0 bytes
19:16 | Precharge Time
Default Value: 0011b 6us
Used to determine the precharge time for the Aux Channel drivers. During this time the Aux
Channel will drive the SYNC pattern. Every microsecond gives one additional SYNC pulse beyond
the hard coded 26 SYNC pulses. The value is the number of microseconds times 2. Default is 3
decimal, which gives 6us of precharge, which is 6 extra SYNC pulses for a total of 32.
15 |Reserved
14 |Reserved
13 |Reserved
12 |Reserved
11 |Reserved
10:0 | 2X Bit Clock divider
This field determines the 2X bit clock the Aux Channel logic runs on. This value divides the input
clock frequency down to 2X bit clock rate. It should be programmed to get as close as possible
to the ideal rate of 2 MHz. The input clock is the raw clock.
Value Name Project
03Fh 125 MHz [Default] DevLPT:H
048h Workaround DevLPT:H
00Ch 24 MHz [Default] DevLPT:LP
Workaround Project
On LPT:H use a divider value of 63 decimal (03Fh). If there is a failure, retry at least 3 | DevLPT:H
times with 63, then retry at least 3 times with 72 decimal (048h).
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DP_AUX DATA

Register Space: MMIO: 0/2/0

Project: DevLPT

Default Value: 0x00000000

Access: Write/Read Status

Size (in bits): 32

Address: E4114h-E4127h

Name: DisplayPort B AUX Channel Data
ShortName: DP_AUX_DATA_B_*

Power: Always on

Reset: soft

Address: E4214h-E4227h

Name: DisplayPort C AUX Channel Data
ShortName: DP_AUX_DATA_C_*

Power: Always on

Reset: soft

Address: E4314h-E4327h

Name: DisplayPort D AUX Channel Data
ShortName: DP_AUX_DATA_D_*

Power: Always on

Reset: soft

There are 5 instances of this register format per AUX channel.

DWord | Bit

Description

0 31.0

AUX CH DATA

This field contains a DWord of the AUX message. Writes to this register give the data to transmit
during the transaction. The MSbyte is transmitted first. Reads to this register will give the response
data after transaction complete. The read value will not be valid while the Aux Channel Control

Register Send/Busy bit is asserted.
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DP_TP_CTL
DP_TP_CTL
Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 64040h-64043h
Name: DDI A DisplayPort Transport Control
ShortName: DP_TP_CTL_A
Valid Projects: BDW
Power: Always on
Reset: soft
Address: 64140h-64143h
Name: DDI B DisplayPort Transport Control
ShortName: DP_TP_CTL_B
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 64240h-64243h
Name: DDI C DisplayPort Transport Control
ShortName: DP_TP_CTL_C
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 64340h-64343h
Name: DDI D DisplayPort Transport Control
ShortName: DP_TP_CTL_D

Valid Projects: BDW

Power: off/on

Reset: soft

Address: 64440h-64443h

Name: DDI E DisplayPort Transport Control
ShortName: DP_TP_CTL_E

Valid Projects: BDW

Power: off/on

Reset: soft
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DWord | Bit Description
0 31 |Transport Enable
This bit enables the DisplayPort transport function.
Value Name
Ob Disable
1b Enable
30:28 | Reserved
Format: MBZ
27 |Transport Mode Select
Description
This bit selects between DisplayPort SST and MST modes of operation. This bit is ignored by
DDI A (EDP) and DDI E since they do not support multistreaming.
Value Name Description
Ob SST mode DisplayPort SST mode
1b MST mode DisplayPort MST mode
Restriction
The DisplayPort mode (SST or MST) selected here must match the mode selected in the
Transcoder DDI Function Control registers for the transcoders attached to this transport. This
field must not be changed while the DDI function is enabled.
FDI does not support MST mode.
26 |Reserved
Format: MBZ
25 |Force ACT
Description
This bit forces DisplayPort MST ACT to be sent one time at the next link frame boundary. After
ACT is sent, as indicated in the ACT sent status bit, this bit can be cleared and set again to send
ACT again. This bit is ignored by DDI A (EDP) and DDI E since they do not support
multistreaming.
Value Name Description
Ob Do not force Do not force ACT to be sent
1b Force Force ACT to be sent one time
24:21 | Reserved
Format: MBZ
20:19 | Reserved
Project: BDW
Format: MBZ
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18 |Enhanced Framing Enable

Description

This bit selects enhanced framing for DisplayPort SST or FDI.

Hardware internally enables enhanced framing for DisplayPort MST.

Value Name
Ob Disabled
1b Enabled
Restriction

In DisplayPort MST mode this bit must be set to Disabled. This field must not be changed while
the DDI function is enabled.

17:16 | Reserved

|Format: | MBZ |
15 | FDI Auto Train Enable
| Project: | BDW |
This bit enables FDI auto-training on this port.
Value Name
Ob Disable
1b Enable

Programming Notes

See the mode set enable sequence for usage.

Restriction

Do not change this bit while the port is enabled. This bit must not be set when the DDI
Function is not in FDI mode.

14:11 [ Reserved
Format: MBZ
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DP_TP_CTL

10:8

DP Link Training Enable
These bits are used for DisplayPort link initialization as defined in the DisplayPort specification.
DP_TP_STATUS has an indication that the required number of idle patterns has been sent.

Value Name Description
000b Pattern 1 Training Pattern 1 enabled
001b Pattern 2 Training Pattern 2 enabled
010b Idle Idle Pattern enabled
011b Normal Link not in training: Send normal pixels
100b Pattern 3 Training Pattern 3 enabled
Others Reserved Reserved

Workaround

eDP link training intermittently fails when display on/off power well is disabled and low power
package C states are entered.

Program SRD_CTL_EDP Max Sleep Time to O before starting eDP link training with the display
on/off power well disabled. Restore SRD_CTL_EDP Max Sleep Time after enabling
TRANS_CONF_EDP.

Restriction

When enabling the port, it must be turned on with pattern 1 enabled. When retraining a link,
the port must be disabled, then re-enabled with pattern 1 enabled.

Reserved

Alternate SR Enable
This bit enables the DisplayPort Alternate Scrambler Reset, intended for use only with
embedded DisplayPort receivers.

Value Name
Ob Disable
1b Enable
Restriction
This field must not be changed while the DDI function is enabled.

5:0

Reserved

Format: MBZ
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DP_TP_STATUS

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 64144h-64147h

Name: DDI B DisplayPort Transport Status
ShortName: DP_TP_STATUS B

Valid Projects: BDW

Power: off/on

Reset: soft

Address: 64244h-64247h

Name: DDI C DisplayPort Transport Status
ShortName: DP_TP_STATUS_C

Valid Projects: BDW

Power: off/on

Reset: soft

Address: 64344h-64347h

Name: DDI D DisplayPort Transport Status
ShortName: DP_TP_STATUS_D

Valid Projects: BDW

Power: off/on

Reset: soft

Address: 64444h-64447h

Name: DDI E DisplayPort Transport Status
ShortName: DP_TP_STATUS_E

Valid Projects: BDW

Power: off/on

Reset: soft

There is one DisplayPort Transport Status register per each DDI B/C/D/E/F. DDI A does not have a status

register.
DWord| Bit Description
0 31:28 | Reserved
Format:
402
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DP_TP_STATUS

27 |Idle Link Frame Status
Access: | R/WC |
This bit indicates if a link frame boundary has been sent in idle pattern. This is a sticky bit,
cleared by writing 1b to it.
Value Name
Ob Idle link frame not sent
1b Idle link frame sent
26 |Active Link Frame Status
Access: R/WC
This bit indicates if a link frame boundary has been sent in active (at least one VC enabled). This
is a sticky bit, cleared by writing 1b to it.
Value Name
Ob Active link frame not sent
1b Active link frame sent
25 |Min Idles Sent
Access: RO
This bit indicates that the minimum required number of idle patterns has been sent when
DP_TP_CTL is set to send idle patterns. This bit will clear itself when DP_TP_CTL is not longer set
to send idle patterns.
Value Name
Ob Min idles not sent
1b Min idles sent
24 | ACT Sent Status
Access: R/WC
This bit indicates if DisplayPort MST ACT has been sent. This is a sticky bit, cleared by writing 1b
to it.
Value Name
Ob ACT not sent
1b ACT sent
23 |Mode Status
Access: RO
This bit indicates what mode the transport is currently in.
Value Name Description
Ob SST Single-stream mode
1b MST Multi-stream mode
22:18 | Reserved
Format: MBZ
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17:16

Streams Enabled

|Access: | RO
This field indicates the number of streams (transcoders) enabled on this port during multistream

operation. This field should be ignored in single stream mode.

Value Name Description
00b Zero Zero streams enabled
01b One One stream enabled
10b Two Two streams enabled
11b Three Three streams enabled
15:13 | Reserved
Format: MBZ
12 |FDI Auto Train Done
Project: BDW
Access: RO
This bit indicates when FDI auto-training completes on this port.
Value Name Description
Ob Not Done Auto-training is not complete or not started
1b Done Auto-training is complete
11:10 | Reserved
| Format: | MBZ |
9:8 |Payload Mapping VC2
|Access: | RO |

This field indicates which transcoder is mapped to Virtual Channel 2 during multistream
operation. This field should be ignored if the number of streams enabled is less than three. This
field should be ignored in single stream mode.

Value Name Description
00b A Transcoder A mapped to this VC
01b B Transcoder B mapped to this VC
10b C Transcoder C mapped to this VC
11b Reserved Reserved
7:6 [Reserved
Format: MBZ
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54 |Payload Mapping VC1
|Access: | RO |

This field indicates which transcoder is mapped to Virtual Channel 1 during multistream
operation. This field should be ignored if the number of streams enabled is less than two. This
field should be ignored in single stream mode.

Value Name Description
00b A Transcoder A mapped to this VC
01b B Transcoder B mapped to this VC
10b C Transcoder C mapped to this VC
11b Reserved Reserved

3:2 |Reserved
| Format: | MBZ |

1:.0 |Payload Mapping VCO
|Access: | RO |

This field indicates which transcoder is mapped to Virtual Channel 0 during multistream
operation. This field should be ignored if the number of streams enabled is less than one. This
field should be ignored in single stream mode.

Value Name Description
00b A Transcoder A mapped to this VC
01b B Transcoder B mapped to this VC
10b C Transcoder C mapped to this VC
11b Reserved Reserved
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DPST_BIN

Register Space:
Project:
Source:
Default Value:
Access:

Size (in bits):

Double Buffer
Update Point:

MMIO: 0/2/0

BDW

BSpec

0x00000000

Double Buffered

32

Start of vertical blank

Address: 490C4h-490C7h
Name: Pipe A DPST Bin Data
ShortName: DPST_BIN_A

Valid Projects: BDW

Power: Always on

Reset: soft

Address: 491C4h-491C7h
Name: Pipe B DPST Bin Data
ShortName: DPST_BIN_B

Valid Projects: BDW

Power: off/on

Reset: soft

Address: 492C4h-492C7h
Name: Pipe C DPST Bin Data
ShortName: DPST_BIN_C

Valid Projects: BDW

Power: off/on

Reset: soft

Access to this address are steered to the correct register by programming the Bin Register Function Select and

the Bin Register Index. Updates take place at the start of vertical blank.

DWord| Bit

Description

0 31 |Busy Bit

If (DPST_CTL:Bin Register Function Select = Threshold Count) {This is a read only bit. If set, the
engine is busy and the rest of the register is undefined. If clear, the register contains valid data.}
{This bit is reserved.}

30:24 | Reserved
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23:.0 |Data

If (DPST_CTL : Bin Register Function Select = Threshold Count) {Bits 23:0 are read only bits. They
indicate the total number of pixels in this bin. The bin value is updated when guardband
interrupt delay is met, and is not valid until after a histogram event has occurred. The bin value
will stop incrementing once the maximum has been reached.} {Bits 23:10 are reserved and should
be written as zeroes. Bits 9:0 are R/W double-buffered and program the correction value for this
bin. Writes to this register are double buffered on the next vblank. The value written here is the
10bit corrected channel value for the lowest point of the bin.}
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DPST_CTL
Register Space: MMIO: 0/2/0
Project: BDW
Source: BSpec
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: 490C0h-490C3h
Name: Pipe A DPST Control
ShortName: DPST_CTL_A
Valid Projects: BDW
Power: Always on
Reset: soft
Address: 491C0h-491C3h
Name: Pipe B DPST Control
ShortName: DPST _CTL_B
Valid Projects: BDW
Power: off/on
Reset: soft
Address: 492C0h-492C3h
Name: Pipe C DPST Control
ShortName: DPST_CTL_C
Valid Projects: BDW
Power: off/on
Reset: soft
DWord| Bit Description
0 31 |Reserved
30:28 | Reserved
27 |Reserved
26:25 [ Reserved
24 |Histogram Mode Select
Value Name Description
Ob YUV YUV Luma Mode
1b HSV HSV Intensity Mode
23:16 | Reserved
15 |Reserved
408
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DPST _CTL

14:13 | Enhancement mode
Value Name Description

00b Direct Direct look up mode
01b Additive Additive mode
10b Multiplicative Multiplicative mode
11b Reserved Reserved

12 |Reserved

11 | Bin Register Function Select

This field indicates what data is being written to or read from the bin data register.

Value| Name

Description

Ob TC

Threshold Count. A read from the bin data register returns that bin's
threshold value from the most recent vblank load event (guardband threshold
trip). Valid range for the Bin Index is 0 to 31.

1b Reserved

Reserved

10:7

Reserved

6.0

is not set.

Bin Register Index
This field indicates the bin number whose data can be accessed through the bin data register.
This value is automatically incremented by a read or a write to the bin data register if the busy bit
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DPST_GUARD

Register Space:
Project:
Default Value:
Access:

Size (in bits):

Double Buffer
Update Point:

MMIO: 0/2/0
BDW
0x00000000
Double Buffered
32

Start of vertical blank

Address: 490C8h-490CBh

Name: Pipe A DPST Threshold Guardband
ShortName: DPST_GUARD_A

Valid Projects: BDW

Power: Always on

Reset: soft

Address: 491C8h-491CBh

Name: Pipe B DPST Threshold Guardband
ShortName: DPST_GUARD_B

Valid Projects: BDW

Power: off/on

Reset: soft

Address: 492C8h-492CBh

Name: Pipe C DPST Threshold Guardband
ShortName: DPST_GUARD_C

Valid Projects: BDW

Power: off/on

Reset: soft

Updates take place at the start of vertical blank.

DWord| Bit Description
0 31 |Histogram Interrupt enable
Value | Name Description
Ob Disable |Disabled
1b Enable |[This generates a histogram interrupt once a Histogram event occurs.
410
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30

Histogram Event status
Access: | R/WC |

When a Histogram event has occurred, this will get set by the hardware. For any more
Histogram events to occur, clear this bit by writing a '1".

Value Name Description
Ob Not Occurred Histogram event has not occurred
1b Occured Histogram event has occurred

Workaround

The Histogram Event status may not clear if it is written with a 1b to clear it and the Histogram
Interrupt enable field is changed from Ob to 1b in the same MMIO write. To guarantee the
event status is cleared, separate the single MMIO write into two writes.

29:22

Guardband Interrupt Delay
An interrupt is always generated after this many consecutive frames of the guardband threshold
being surpassed. This value is double buffered on start of vblank.

Restriction

A value of 0 is invalid.

21:0

Threshold Guardband

This value is used to determine the guardband for the threshold interrupt generation. This single
value is used for all the segments. This value is double buffered on start of vblank. This value is
shifted left 2 bits (multiplied by 4) for use with the 24 bit bin values.
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DS Invocation Counter

DS INVOCATION _COUNT - DS Invocation Counter

Register Space: MMIO: 0/2/0

Project: BDW

Source: RenderCS

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

Size (in bits): 64

Trusted Type: 1

Address: 02308h

This register stores the number of domain points shaded by the DS threads. Domain points which hit in the DS
cache will not cause this register to increment. Note that the spawning of a DS thread which shades two domain
points will cause this counter to increment by two.This register is part of the context save and restore.

DWord Bit Description

0 63:32 | DS Invocation Count UDW
Number of domain points shaded by the DS threads. Updated only when DS Function
Enable and Statistics Enable are set in 3DSTATE_DS

31:.0 |DS Invocation Count LDW
Number of domain points shaded by the DS threads. Updated only when DS Function
Enable and Statistics Enable are set in 3DSTATE_DS
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DX9 Constants Not Consumed By RCS

DX9CONST_PRODUCE_COUNT - DX9 Constants Not Consumed By

RCS

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

Size (in bits): 32

Trusted Type: 1

Address: 02484h

This register keeps track of the outstanding DX9 Constants produced by RS which are not yet consumed by
Render Command Streamer. This register is part of the render context save and restore. This register should not

be programmed by SW.

DWord

Bit

Description

0

31:0

DX9 Constants Produce Count
This register keeps track of the outstanding DX9 Constants produced by RS which are not yet
consumed by Render Command Streamer. This register is part of the render context save and

restore.
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DX9 Constants Prsed By RCS

DX9CONST_PARSE_COUNT - DX9 Constants Prsed By RCS

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

Size (in bits): 32

Trusted Type: 1

Address: 02494h

This register keeps track of the DX9 Constant commands parsed by RCS prior to encountering the Draw Call in
an RS enabled Batch Buffer which has DX9 Pool Alloc Valid. DX9 parse count should be less then equal to the
DX9 produce count for Command Streamer to make progress on a 3D_PRIMITIVE command. DX9 Parse count is
subtracted from the DX9 Produce Count upon parsing 3D_PRIMITIVE command. This register is part of the
render context save and restore. This register should not be programmed by SW.

DWord | Bit Description

0 31:0 | DX9 Constants Produce Count

This register keeps track of the DX9 Constant commands parsed by RCS prior to encountering the
Draw Call in an RS enabled Batch Buffer which has DX9 Pool Alloc Valid. DX9 parse count should
be less then equal to the DX9 produce count for Command Streamer to make progress on a
3D_PRIMITIVE command. DX9 Parse count is subtracted from the DX9 Produce Count upon
parsing 3D_PRIMITIVE command.
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ECO Bits - Bus Reset Domain with Lock bit

ECO BUSRST - ECO Bits - Bus Reset Domain with Lock bit

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

Default Value: 0x00000000
Size (in bits): 32

Address: 0A194h

Lock bit ECOLOCK applies to all RW/L fields this register.
These bits are not reset on FLR (device reset).

DWord | Bit Description
0 31 |ECO Bits - Bus Reset Domain - LOCK BIT
Access: R/W Lock
30:1 | ECO Bits - Bus Reset Domain
Project: BDW
Access: R/W Lock

Register bits that have no connection to design.

Used to enable/disable changes to the design that were put in during the ECO process.
pmcr_eco_bits[31:0].

0 |Reserved
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ECO Bits - Device Reset Domain

ECO DEVRST - ECO Bits - Device Reset Domain

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 0A184h
DWord | Bit Description

0 31:0| ECO Bits - Device Reset Domain

Access: R/W

Register bits that have no connection to design. Used to enable/disable changes to the design
that were put in during the ECO process.
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ECO_MSG - ECO Message Register

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

Default Value: 0x00000001
Size (in bits): 16

Address: 08040h

Message registers have bit-wise masking applied for writes. The register consists of 16 bits of data in [15:0], and
16 bits of corresponding masks in [31:16].

To set bit0, for example, the data would be 0x0001_0001.

To clear bit0, for example, the data would be 0x0001_0000.

Note that mask bit is the data bit offset + 16.

Message registers are protected from non-GT writes via the Message Channel.

DWord

Bit

Description

0

15

Placeholder for ECO Bit 15

Access:

R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

14

Placeholder for ECO Bit 14

Access:

R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

13

Placeholder for ECO Bit 13

Access:

R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

12

Placeholder for ECO Bit 12

Access:

R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

11

Placeholder for ECO Bit 11

Access:

R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

Doc Ref # IHD-OS-BDW-Vol 2c-10.15

417




experience
what'’s inside

Command Reference: Registers

ECO_MSG - ECO Message Register

10

Placeholder for ECO Bit 10

| Access: | R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

Placeholder for ECO Bit 9

Access: R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

Placeholder for ECO Bit 8

Access: R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

Placeholder for ECO Bit 7

Access: R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

Placeholder for ECO Bit 6

Access: R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

Placeholder for ECO Bit 5

Access: R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

Placeholder for ECO Bit 4

Project: BDW

Access: R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

Placeholder for ECO Bit 3

Access: R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.
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ECO_MSG - ECO Message Register

2 Placeholder for ECO Bit 2

| Access: | R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

1 Placeholder for ECO Bit 1

Access: R/W

ECO Bits 1'b0: (default).
Register definition are modified if ECOs are required.

0 GAM IDLE Status

Default Value: 1b
Project: BDW
Access: R/W

New bit Added to support BDW BO DCN # 221294
1'b1 : GAM is IDLE (default).
1'b0 : GAM is BUSY
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ECO Reserved

Command Reference: Registers

ECORESRYV - ECOReserved

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000 [BDW]
Size (in bits): 32
Address: 09898h
ECO Reserved bits
DWord Bit Description
31:0 ECO Reserved Bits
Project: BDW
Access: R/WC
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Element Descriptor Register

ELEM_DESCRIPTOR - Element Descriptor Register

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000, 0x00000000

Access: RO

Size (in bits): 64

Address: 04500h

Name: BCS Element Descriptor Register

ShortName: BCS_ELEM_DESCRIPTOR

Address: 04400h

Name: RCS Element Descriptor Register

ShortName: RCS_ELEM_DESCRIPTOR

Address: 04440h

Name: VCS Element Descriptor Register

ShortName: VCS_ELEM_DESCRIPTOR

Address: 04480h

Name: VCS2 Element Descriptor Register

ShortName: VCS2_ELEM_DESCRIPTOR

Valid Projects: [BDW:GT3 ]

Address: 044C0h

Name: VECS Element Descriptor Register

ShortName: VECS_ELEM_DESCRIPTOR

Element Information: The register is populated by command streamer and consumed by GAM

DWord| Bit Description

0 63:32 [ Context ID
Context identification number assigned to separate this context from others. Context IDs needs
to be recycled in such a way that there could not be two active context with the same ID. This is a
unique identification number by which a context is identified and referenced
31:12|LRCA
Command Streamer Only
11:9 | Function Number

GFX device is considered to be on Bus0 with device number of 2. Function number is normally
assigned as "0" however for gfx virtualization; there would be different function numbers which
needs to be attached to context. Not used in Gen8.
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ELEM_DESCRIPTOR - Element Descriptor Register

Privileged Context / GGTT vs PPGTT mode

In Legacy Context: Defines the page tables to be used. This is how page walker come to know
PPGTT vs GGTT selection for the entire context. In Advanced Context: Defines the privilege level
for the context

7:6

Value| Name Description
Oh Use Global GTT (In Legacy Context) User Mode Context (In Advanced
[Default] | Context)
Th Use Per-Process GTT (In Legacy Context) Supervisor Mode Context (In
Advanced Context)
Fault Model
Value Name Description
00h [Default] Fault and Hang.
01h Reserved
10h Reserved
11h Reserved

Deeper IA coherency Support
In Advanced Context: Defines the level of IA coherency

Value| Name Description

Oh IA coherency is provided at LLC level for all streams of GPU (i.e. gen7.5 like
[Default] | mode)

Th IA coherency is provided at L3 level for EU data accesses of GPU

A and D Support / 32 and 64b Address Support
In Legacy Context: Defines 32b vs 64b (48b canonical) addressing format In Advanced Context:
Defines A/D bit support

Value| Name Description
Oh 32b addressing format (In Legacy Context) A/D bit management in page
[Default] |tables is NOT supported (In Advanced Context)
Th 64b (48b canonical) addressing format (In Legacy Context) A/D bit
management in page tables is supported (In Advanced Context)

Context Type: Legacy vs Advanced
Defines the context type. Note that: Bits [8:4] differs in functions when legacy vs advanced
context modes are selected.

Value| Name Description
Oh Advanced Context: Defines the rest of the advanced capabilities (i.e. OS page
[Default] |table support, fault models...). Note that advanced context is not bounded to
GPGPU.
1h Legacy Context: Defines the context as legacy mode which is similar to prior
generations of gen8.

FR
Command Streamer Specific
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ELEM_DESCRIPTOR - Element Descriptor Register

1 |Scheduling Mode

| Project: | BDW

Value Name Description
Oh [Default] Indicates execlist mode of scheduling.
1h Indicates Ring Buffer mode of scheduling.

0 |[Valid

Indicates that element descriptor is valid. If GAM is programmed with an invalid descriptor, it will

continue but flag an error.
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EMRR Mask LSB

Command Reference: Registers

EMRRMASK LSB - EMRR Mask LSB

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 09208h
EMRR Mask Value
DWord Bit Description
0 31:12 EMRR_MASK_LSB
|Access: | RO |
EMRR MASK VALUE.
11 EMRR ENABLE
|Access: | RO |
EMRR Enable.
10 EMRR LOCK
|Access: | RO |
EMRR LOCK bit.
9:0 Spares
Access: | RO
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EMRRMASK_MSB - EMRR Mask MSB

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 0920Ch
EMRR Mask Value
DWord Bit Description
0 317 Spares
|Access: | RO |
6:0 EMRR_MASK_MSB

| Access: | RO

EMRR MASK VALUE.
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Engines-ldle Interrupt Configuration Register

INTERRUPT_ENGINES_IDLE - Engines-Idle Interrupt Configuration

Register

Register Space:
Project:
Default Value:
Size (in bits):

MMIO: 0/2/0
BDW

0x000000FC

8

Address:

0A16Ch

DWord

Bit

Description

0

71

Engines_idle Interrupt Mask

Default Value: 1111110b

Access: R/W

Engine Bits.

1b = wait for this engine to indicate c6 idleness.

Ob = don't wait for this engine to indicate c6 idleness.
Generally expect to use to wait for all except render.
[0] = cs.

[1] = bcs.

[2] = vcsO.

[3] = vcs1.

[4] = vecs.

[6] = win.

Engines_idle Interrupt Enabled

Access: R/W

Enable Interrupt.
Is cleared once serviced.
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Error Identity Register

EIR - Error Identity Register

Register Space: MMIO: 0/2/0
Project: BDW
Source: RenderCS
Default Value: 0x00000000
Access: R/W, RO
Size (in bits): 32

Address: 020B0Oh

The EIR register contains the persistent values of Hardware-Detected Error Condition bits. Any bit set in this
register will cause the Master Error bit in the ISR to be set. The EIR register is also used by software to clear
detected errors (by writing a 1 to the appropriate bit(s)), except for the unrecoverable bits described.)

Restriction

Restriction : EIR register contents are not power or render context save/restored. EIR register contents of an
engine will get lost when the corresponding graphics engine (Render, Video, Vidoe Enhancement, Blitter) is
power down.

DWord| Bit Description
0 31:16 | Reserved
| Format: MBZ
15:0 | Error Identity Bits

Format: |Array of Error condition bits See the table titled Hardware-Detected Error Bits.

This register contains the persistent values of ESR error status bits that are unmasked via the
EMR register. (See Table Table 3-3. Hardware-Detected Error Bits). The logical OR of all (defined)
bits in this register is reported in the Master Error bit of the Interrupt Status Register. In order to
clear an error condition, software must first clear the error by writing a 1 to the appropriate bit(s)
in this field. If required, software should then proceed to clear the Master Error bit of the IIR.
Reserved bits are RO.

Value Name

Th Error occurred

Programming Notes

Writing a 1 to a set bit will cause that error condition to be cleared. However, neither the Page
Table Error bit (Bit 4) nor the Instruction Error bit (Bit 0) can be cleared except by reset (i.e., it is
a fatal error).

Doc Ref # IHD-OS-BDW-Vol 2c-10.15

427




Command Reference: Registers

(I n te,l ' experience

what'’s inside

Error Mask Register

EMR - Error Mask Register

Register Space: MMIO: 0/2/0
Project: BDW
Source: RenderCS
Default Value: OXFFFFFFFF
Access: R/W, RO
Size (in bits): 32

Address: 020B4h

The EMR register is used by software to control which Error Status Register bits are masked or unmasked.
Unmasked bits will be reported in the EIR, thus setting the Master Error ISR bit and possibly triggering a CPU
interrupt, and will persist in the EIR until cleared by software. Masked bits will not be reported in the EIR and
therefore cannot generate Master Error conditions or CPU interrupts. Reserved bits are RO.

DWord Bit Description
0 31:8 |Reserved
Default Value: FFFFFFh
Format: Must Be One

Programming Notes

These bits are not implemented in HW and must be set to '1"

7:0 |Error Mask Bits

Format: [ Array of error condition mask bits See the table titled Hardware-Detected Error
Bits.

This register contains a bit mask that selects which error condition bits (from the ESR) are
reported in the EIR.

Value Name Description
FFh [Default]
Oh Not Masked Will be reported in the EIR
1h Masked Will not be reported in the EIR
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Error Reporting Register

ERR - Error Reporting Register

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 0B42Ch
DWord | Bit Description
0 31:5|Reserved
|Access: | RO |
Reserved.
4 | First Content Buffer Ready 0
|Access: | R/W |
First Content Buffer Ready 0 (FRSNTBFRO).
First Content Buffer Ready: This bit gets set by the HW when the buffer is completely filled up and
cleared by the driver when the contents of this buffer are copied out of memory.
Is set by Ipfc_lpconf_buffer0_ready (pulse).
Ipconf_lIpfc_buffer0_ready (static signal to Ipfc).
3 |Second Buffer ready slice 0
Access: R/W
Second Content Buffer Ready slice 0 (SCNBFRO).
Second Content Buffer Ready: This bit gets set by the HW when the buffer is completely filled up
and cleared by the driver when the contents of this buffer are copied out of memory.
Is set by Ipfc_lpconf_buffer1_ready (pulse).
Ipconf_Ipfc_buffer1_ready (static signal to Ipfc).
2 |Write Expire Error Slice 0

Access: R/W

Write Expired Error slice 0 (WEERRO).

Write Expired Error: If DMA controller could not get a chance to push the write of 64Bytes to
LTISEQ and data gets clobbered with the new expiration of the save timer, this error bit is set to
indicate something went wrong.

Signal -Ipfc_lpconf_wrexp_error.

Buffer full Error Slice 0
Access: R/W

Buffer full Error Slice O (BFFLERRO).

Set by Ipfc_lpconf_error_buffer_full.

When all buffers are full Ipfc sets this bit or if only 1 buffer is enabled then Ipfc sets this bit when
the buffer is full.
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ERR - Error Reporting Register

0 |Reserved

| Access: | RO

Reserved.
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Error Status Register

ESR - Error Status Register

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

Size (in bits): 32

Address: 020B8h

The ESR register contains the current values of all Hardware-Detected Error condition bits (these are all by
definition persistent). The EMR register selects which of these error conditions are reported in the persistent EIR
(i.e., set bits must be cleared by software) and thereby causing a Master Error interrupt condition to be reported
in the ISR.

DWord Bit Description

0 31:16 |Reserved
| Format: MBZ |

15:0 |Error Status Bits
| Format: | Array of error condition bits See the table titled Hardware-Detected Error Bits. |

This register contains the non-persistent values of all hardware-detected error condition
bits.

Value Name

Th Error Condition Detected
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EU Enable Fuses for Slice0

Command Reference: Registers

EU ENABLE SLICEO - EU Enable Fuses for Slice0

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

Address: 0A260h

occurs.

This register saves the value of Slice0 EU Enables during a slice change. PM restores these values to TDL once
slice change is complete.
Note that this register is not power context saved because it is always updated by MBC before a slice change

DWord

Bit

Description

0

31:0

EU Enable Fuses for Slice0

Access:

R/W

432
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EU ENABLE SLICE1 - EU Enable Fuses for Slice1

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

Address: 0A264h

This register saves the value of Slice1 EU Enables during a slice change. PM restores these values to TDL once

slice change is complete.

Note that this register is not power context saved because it is always updated by MBC before a slice change

occurs.

DWord

Bit

Description

0

31:0

EU Enable Fuses for Slice1

Access:

R/W
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EU Enable Fuses for Slice2

Command Reference: Registers

EU ENABLE SLICE2 - EU Enable Fuses for Slice2

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

Address: 0A268h

occurs.

This register saves the value of Slice2 EU Enables during a slice change. PM restores these values to TDL once
slice change is complete.
Note that this register is not power context saved because it is always updated by MBC before a slice change

DWord

Bit

Description

0

31:0

EU Enable Fuses for Slice2

Access:

R/W
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TD_PM_MODE_EUCOUNT - EU Mask Programming

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Access: WO

Size (in bits): 32

Address: OE4F8h

Name: EU Mask Programming Slice 0
ShortName: TD_PM_MODE_EUCOUNT_SO

Valid Projects:

[BDW]

Address:
Name:
ShortName:
Valid Projects:

OE5F8h
EU Mask Programming Slice 1
TD_PM_MODE_EUCOUNT_ST
[BDW]

Address:
Name:
ShortName:
Valid Projects:

OE6F8h
EU Mask Programming Slice 2
TD_PM_MODE_EUCOUNT_S2
[BDW]

DWord Bit Description
0 31:24 |Reserved
Project: BDW
Format: MBZ
23 | SubSlice 2 EU 7 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
22 [SubSlice 2 EU 6 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
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Command Reference: Registers

TD_PM_MODE_EUCOUNT - EU Mask Programming

21 [SubsSlice 2 EU 5 Enable
| Format: | Enable
Value Name
0 Enabled [Default]
Disabled
20 [SubSlice 2 EU 4 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
19 |SubSlice 2 EU 3 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
18 |SubSlice 2 EU 2 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
17 | SubSlice 2 EU 1 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
16 |SubSlice 2 EU 0 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
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TD_PM_MODE_EUCOUNT - EU Mask Programming

15 |SubSlice 1 EU 7 Enable
| Format: | Enable |
Value Name
0 Enabled [Default]
Disabled
14 | SubSlice 1 EU 6 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
13 | SubSlice 1 EU 5 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
12 | SubSlice 1 EU 4 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
11 | SubSlice 1 EU 3 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
10 |SubSlice 1 EU 2 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
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TD_PM_MODE_EUCOUNT - EU Mask Programming

9 |SubSlice 1 EU 1 Enable
| Format: | Enable
Value Name
0 Enabled [Default]
Disabled
8 |SubSlice 1 EU 0 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
7 |[SubSlice 0 EU 7 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
6 [SubSlice 0 EU 6 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
5 SubSlice 0 EU 5 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
4  [SubSlice 0 EU 4 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
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TD_PM_MODE_EUCOUNT - EU Mask Programming

3 |SubSlice 0 EU 3 Enable
| Format: | Enable |
Value Name
0 Enabled [Default]
Disabled
2 [SubSlice 0 EU 2 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
1 SubSlice 0 EU 1 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
0 |SubSlice 0 EU 0 Enable
Format: Enable
Value Name
0 Enabled [Default]
1 Disabled
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EventBus (U2C) - Boot Vector

Command Reference: Registers

EVTBUSO - EventBus (U2C) - Boot Vector

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

Address: 0A300h

Uncore-to-Core messages are written in this register. RPM intercepts from eventbus and forwards to GPM.
GPM monitors message channel for this address and sets flag to handle appropriately. Self-clears flag after

sampling.
IA cannot read/write to this register.
DWord Bit Description
0 31:0 EventBus Message - Boot Vector

Access:

R/W

These bits are not reset on FLR.

440

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15



Command Reference: Registers .
(lntel) |
experience

what'’s inside”
EventBus (U2C) - CPD Vector

EVTBUS4 - EventBus (U2C) - CPD Vector

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

Address: 0A310h

Uncore-to-Core messages are written in this register. RPM intercepts from eventbus and forwards to GPM.
GPM monitors message channel for this address and sets flag to handle appropriately. Self-clears flag after
sampling.
DWord Bit Description
0 31.0 EventBus Message - CPD Vector
Access: R/W
These bits are not reset on FLR.
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EventBus (U2C) - IDI Vector

Command Reference: Registers

EVTBUS1 - EventBus (U2C) - IDI Vector

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

Address: 0A304h

Uncore-to-Core messages are written in this register. RPM intercepts from eventbus and forwards to GPM.
GPM monitors message channel for this address and sets flag to handle appropriately. Self-clears flag after

sampling.
IA cannot read/write to this register.
DWord Bit Description
0 31:0 EventBus Message - IDI Vector

Access:

R/W

These bits are not reset on FLR.
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EVTBUS2 - EventBus (U2C) - TSC LSB Vector

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

Address: 0A308h

Uncore-to-Core messages are written in this register. RPM intercepts from eventbus and forwards to GPM.
GPM monitors message channel for this address and sets flag to handle appropriately. Self-clears flag after

sampling.
IA cannot read/write to this register.
DWord Bit Description
0 310 EventBus Message - TSC LSB Vector

Access:

R/W

These bits are not reset on FLR.
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EventBus (U2C) - TSC MSB Vector

Command Reference: Registers

EVTBUS3 - EventBus (U2C) - TSC MSB Vector

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

Default Value: 0x00000000 [BDW]
Size (in bits): 32

Address: 0A30Ch

Uncore-to-Core messages are written in this register. RPM intercepts from eventbus and forwards to GPM.
GPM monitors message channel for this address and sets flag to handle appropriately. Self-clears flag after

sampling.
IA cannot read/write to this register.
DWord Bit Description
0 31:0 EventBus Message - TSC MSB Vector
Project: BDW
Access: R/W

These bits are not reset on FLR.

444

Doc Ref # IHD-OS-BDW-Vol 2¢-10.15




Command Reference: Registers

Event selection and base counters

(I n te,l :kexperience

what's inside”

LPFCREG2 - Event selection and base counters

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 0B0OCh

DWord | Bit Description
0 31:24 | Counter 7 client

Access:

R/W

Incf_Ipfc_cnt7_client[7:0].

Client Encoding (hex):
GAFS Rd 00

GAFS Wr 01

HDCO Data Rd 02
HDCO Const Rd 03
HDCO URB Rd 04
HDCO Data Wr 05
HDCO URB Wr 06
HDC1 Data Rd 07
HDC1 Const Rd 08
HDC1 URB Rd 09
HDC1 Data Wr OA
HDC1 URB Wr 0B
TDLO Rd 0C

TDL1 Rd 0D

Tex0 Rd OE

Tex1 Rd OF

Tex2 Rd (reserved) 10
Tex3 Rd (reserved) 11
SBE Rd 12

ICORd 13

IC1Rd 14

SARB Rd 15
Aggregated Tex 16
SLMO Rd 17

SLM1 Rd 18

SLMO Wr 19

SLM1 Wr 1A

SLMO Atomics 1B
SLM1 Atomics 1C
Reserved 1D
Reserved 1E
Reserved 1F
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Command Reference: Registers

LPFCREG2 - Event selection and base counters

FF Stalls 20

HDC Stalls 21

TDL Stalls 22
Texture Stalls 23

IC Stalls 24

SBE Stalls 25

SLM Stalls 26

BankO Total Hits 40
BankO Total Cycles 41
BankO Total Rds 42
BankO Total Wrs 43
BankO FF Rds 44
BankO FF Wrs 45
Bank0 DC Rds 46
Bank0 DC Wrs 47
Bank0 DC Hits 48
rsvd 49

BankO Tex Rds 4A
BankO Tex Hits 4B
Bank0 IC Rds 4C
BankO IC Hits 4D
Reserved 4E
Reserved 4F

Bank1 Events 50-5F (except 59-reserved)
Bank?2 Events 60-6F(except 69-reserved)
Bank3 Events 70-7F(except 79-reserved)
MSC Rd 80

MSC Wr 81

STC Rd 82

STC Wr 83

Hiz Rd 84

Hiz Wr 85

RCZ Rd 86

RCZ Wr 87

RCC Rd 88

RCC Wr 89

LTCDO Err Corr EE
LTCD1 Err Corr EF
LTCD2 Err Corr FO
LTCD3 Err Corr F1
LTCDO Err UnCorr F2
LTCD1 Err UnCorr F3
LTCD2 Err UnCorr F4
LTCD3 Err UnCorr F5

Counter#7 Client Selection: This field controls which client's request stream is observed in

counter#7.
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LPFCREG2 - Event selection and base counters

23:16 | Counter 6 client

|Access: | R/W

Incf_lpfc_cnt6_client[7:0].

Counter#6 Client Selection: This field controls which client's request stream is observed in
counter#6.

15:8 | Counter 5 client

Access: R/W

Incf_Ipfc_cnt5_client[7:0].

Counter#5 Client Selection: This field controls which client's request stream is observed in
counter#5.

7:0 |Counter 4 client

Access: R/W

Incf_Ipfc_cnt4_client[7:0].

Counter#4 Client Selection: This field controls which client's request stream is observed in
counter#4.
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Event Selection and Base Counters1

LPFCREG1 - Event Selection and Base Counters1

Register Space: MMIO: 0/2/0
Project: BDW
Default Value: 0x00000000
Size (in bits): 32
Address: 0BO10h
DWord | Bit Description

0 31:24 | Counter 3 client

Access: R/W

Incf_Ipfc_cnt3_client[7:0].
Counter#3 Client Selection: This field controls which client's request stream is observed in
counter#3.

23:16 | Counter 2 client

Access: R/W

Incf_Ipfc_cnt2_client[7:0].
Counter#2 Client Selection: This field controls which client's request stream is observed in
counter#2.

15:8 [Counter 1 Client

Access: R/W

Incf_lpfc_cnt1_client[7:0].
Counter#1 Client Selection: This field controls which client's request stream is observed in
counter#1.

7:0 [Counter0 Client

Access: R/W

Incf_lpfc_cntO_client[7:0].
Counter#0 Client Selection: This field controls which client's request stream is observed in
counter#0.

448 Doc Ref # IHD-OS-BDW-Vol 2c-10.15



Command Reference: Registers

(intel)’expem

what's inside”

Execlist Status

EXECLIST STATUS - Execlist Status

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000001, 0x00000000
Access: RO

Size (in bits): 64

Address: 02234h-0223Bh

Name: RCS Execlist Status
ShortName: EXECLIST_STATUS_RCSUNIT
Address: 12234h-1223Bh

Name: RCS Execlist Status
ShortName: EXECLIST _STATUS_VCSUNITO
Address: 1A234h-1A23Bh

Name: RCS Execlist Status
ShortName: EXECLIST_STATUS_VECSUNIT
Address: 1C234h-1C23Bh

Name: RCS Execlist Status
ShortName: EXECLIST STATUS _VCSUNIT1
Address: 22234h-2223Bh

Name: RCS Execlist Status
ShortName: EXECLIST_STATUS_BCSUNIT

This register contains the pointers and full indicator for the Execlist Queue and the context ID of the currently

running context. DefaultValue = UUUU UUU1h (4:0 default to 00001b, others UNDEFINED).

DWord| Bit Description
0 63:32 | Current Context ID

Format: u32
Contains the context ID of the currently running context.

31:30 | Reserved
Project: BDW
Format: MBZ

29:27 | Reserved
Format: MBZ

26:19 | Reserved
Project: BDW
Format: MBZ
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EXECLIST STATUS - Execlist Status

18 |Reserved

17 |Reserved

16 |Arbitration Enable
Project: BDW
Format: U1

This field reflects the Arbitration Flag set by the MI_ARB_ON_OFF command in Command
Streamer.

15:14

Current Active Element Status

13:5

Project: BDW

Format: U2

Points at the element being executed in current Execlist (if there is one).
Value Name

00b No Active Element being executed

01b ElementO of current execlist being executed

10b Element1 of current execlist being executed

11b Reserved

Last Context Switch Reason

Project: BDW

Access: R/W

Format: U9

This field contains the switch reason for the last context to switch away, as captured in the
Context Status Dword, bits 8:0.

Programming Notes

This field should not written by SW.

Execlist 0 Valid

Project: BDW

Format: Flag

This bit is set when the first DW for this Execlist port 0 is written through the submission port,
and will not be cleared till the CSB is updated and the command stream is switching to the next
execution list. If no execution list is pending, the transition of this bit from one to zero

guarentees there will be no preemption on the next submission.
Value Name
0 Invalid [Default]
1 Valid
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EXECLIST STATUS - Execlist Status

3 | Execlist 1 Valid

Project: BDW

Format: Flag

This bit is set when the first DW for this Execlist port 1 is written through the submission port,
and will not be cleared till the CSB is updated and the command stream is switching to the next
execution list. If no execution list is pending, the transition of this bit from one to zero

guarentees there will be no preemption on the next submission.
Value Name
0 Invalid [Default]
1 Valid

2 | Execlist Queue Full

Project: BDW

When [Execlist Write Pointer] and [Current Execlist Pointer] are equal, this bit differentiates
between Queue Full and Queue Empty.

Value Name Description

0 Execlist Queue Empty [Default]

1 Execlist Queue Full There is a current and a pending execlist.

1 Execlist Write Pointer

Project: BDW

Format: ExeclistContentsindex

Determines which Execlist will be the next submitted to. When a new execlist is submitted, this
pointer increments to point to the next execlist slot.

0 |Current Execlist Pointer

Default Value: 1h
Project: BDW
Format: ExeclistContentsindex

Points at the currently executing Execlist (if there is one). This pointer advances when the first
context of new execlist is restored.
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Execlist Submit Port Register

EXECLIST_SUBMITPORT - Execlist Submit Port Register

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Access: WO

Size (in bits): 32

Address: 02230h-02233h

Name: Execlist Submit Port Register
ShortName: EXECLIST_SUBMITPORT_RCSUNIT
Address: 12230h-12233h

Name: Execlist Submit Port Register
ShortName: EXECLIST_SUBMITPORT_VCSUNITO
Address: 1A230h-1A233h

Name: Execlist Submit Port Register
ShortName: EXECLIST_SUBMITPORT_VECSUNIT
Address: 1C230h-1C233h

Name: Execlist Submit Port Register
ShortName: EXECLIST_SUBMITPORT_VCSUNIT1
Address: 22230h-22233h

Name: Execlist Submit Port Register
ShortName: EXECLIST_SUBMITPORT_BCSUNIT

SW should submit a new pending execlist to this register. The DWs of the context descriptors must be written in
a specific order: Element 1 must be written first and then Element 0. For each Element, DW1 must be written first
followed by DWO. Context descriptors for both the elements must be written even if only one context are being
submitted. The valid bits of the unused context descriptors should be set to 0.

Order of DW Submission to the Execlist Port

Element 1, High Dword

Element 1, Low Dword

Element O, High Dword

Element 0, Low Dword

If a execlist of only one element is being submitted, it must be submitted in Element 0. It is UNDEFINED to
submit a execlist with the valid bit of Element O clear (an "empty" execlist). It is possible that one or all of the
contexts submitted in a execlists are "empty"; that is, have head and tail pointers equal to each other indicating
no commands to be run. All of the valid bits in the Execlist Element Status Registers for the "about to be
submitted" execlist will be cleared when the first DW (DW1 of Element 1) is written to the submit port.
Submission of the Element 0 Context Descriptor low Dword with the valid bit set is interpreted as a request to
switch (as soon as possible) to the new execlist, i.e., a pre-emption request.

If a submitted Execlist's Element O Context Descriptor LRCA matches the LRCA of the currently executing context,
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EXECLIST_SUBMITPORT - Execlist Submit Port Register

then the newly submitted execlist will become the currently executing execlist without any context switch and
without any impact to the executing context except that it will re-sample the tail pointer from the context image.
This is done in case more commands have been inserted into its ring buffer between the first execlist submission
and the 2nd.

Programming Notes Source

SW must ensure the contexts submitted to the both the context descriptors in the execlist are
different, i.e SW must not submit the same context descriptor to both the elements of the execlist.

Workaround Source

Workaround : RenderCS
SW must always ensure there are valid commands to be executed by HW on a context submission,
i.e ring buffer head pointer must not be equal to the ring buffer head pointer on context submission
to HW for execution.

Additional Note:

This WA need not be applied when the arbitration is not disabled prior to executing “Batch Buffer
Per Context Pointer” as part of context restore. Arbitration can be disabled prior to executing “Batch
Buffer Per Context Pointer” by programming MI_ARB_ON_OFF (arbitration disable) in indirect
context pointer.

Workaround :

SW must always ensure a preempted context submitted to HW doesn’t undergo lite restore due to
the same context getting submitted on the next Execlist submission.

This can be achieved by setting “Force Restore Bit” in the context descriptor of the context getting
submitted and if the same context is known to be submitted to HW for execution on the earlier
Execlist submission Or

SW on submitting a preempted context must wait for the context to switch out before submitting
the same context to the Execlist Submit Port.

Note:

This WA need not be applied when “Force Sync Command Ordering” bit of INSTPM register is not
disabled (programmed to value '0) during execution of “Batch Buffer Per Context Pointer” during
context restore. “Force Sync Command Ordering” can be disabled prior to or during execution of
"Batch Buffer Per Context Pointer” by programming INSTPM register using
MI_LOAD_REGISTER_IMM command in Indirect Context Pointer or in “Batch Buffer Per Context
Pointer”.

Disabling of “Force Sync Command Ordering” during “Batch Buffer Per Context Pointer” execution
was required to address Resource Streamer related preemption issue, this WA is not applied when
Resource Streamer (RS) is not enabled or when a Resource Streamer enabled context is not
preemptable.

DWord | Bit Description

0 31:0 | Context Descriptor DW
Format: Context Descriptor

See "Context Descriptor Format" for format. The element that this DW is submitted as and
whether it is the high DW or the low DW is determined by order. This register must be written to
4 times in order to submit a execlist.
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Execute Condition Code Register

EXCC - Execute Condition Code Register

Register Space: MMIO: 0/2/0
Project: BDW
Source: RenderCS
Default Value: 0x00000000
Access: R/W, RO
Size (in bits): 32

Trusted Type: 1

Address: 02028h

This register contains user defined and hardware generated conditions that are used by MI_WAIT_FOR_EVENT
commands. An MI_WAIT_FOR_EVENT instruction excludes the executing ring from arbitration if the selected
event evaluates to a 1, while instruction is discarded if the condition evaluates to a 0. Once excluded a ring is
enabled into arbitration when the selected condition evaluates to a 0.

This register also contains control for the invalidation of indirect state pointers on context restore.

DWord | Bit Description
0 31:16 | Mask Bits
Format: Mask[15:0]
These bits serves as a write enable for bits 15:0. If this register is written with any of these bits
clear the corresponding bit in the field 15:0 will not be modified. Reading these bits always
returns Os.
15 [Reserved
Project: BDW
Format: MBZ
14 | Context Wait for V-blank on Pipe-C
Project: BDW
This field when set indicates the corresponding context has executed MI_WAIT_FOR_EVENT
with "Display Pipe C Vertical Blank Wait Enable" set. This is an internal HW flag and should not
be accessed by SW.
13 | Context Wait for V-blank on Pipe-B
Project: BDW
This field when set indicates the corresponding context has executed MI_WAIT_FOR_EVENT
with "Display Pipe B Vertical Blank Wait Enable" set. This is an internal HW flag and should not
be accessed by SW.
12 | Context Wait for V-blank on Pipe-A
Project: BDW
This field when set indicates the corresponding context has executed MI_WAIT_FOR_EVENT
with "Display Pipe A Vertical Blank Wait Enable" set. This is an internal HW flag and should not
be accessed by SW.
454
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EXCC - Execute Condition Code Register

11

Pending Indirect State Dirty Bit
Project: BDW
Access: RO

This field keeps track of whether or not an indirect state pointer command has been parsed in
the current context. Clears either on a context save or explicitly through a flush command. This
bit is Read Only.

10:7

Pending Indirect State Counter
Project: BDW
This field keeps track of the maximum number of indirect state pointers pending in the

system. When the register is saved/restored, it saves either a value of 1 or 0. This field is Read-
Only.

6:5

Reserved
Format: MBZ

4.0

User Defined Condition Codes
The software may signal a Stream Semaphore by setting the Mask bit and Signal Bit together
to match the bit field specified in a WAIT_FOR_EVENT (Semaphore).
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EMA4 - Extended Mode 4

Register Space: MMIO: 0/3/0
Project: BDW
Default Value: 0x00000004
Access: R/W
Size (in bits): 32
Address: 0100Ch-0100Fh
DWord| Bit Description
0 31:18 | Reserved
| Format: | MBZ
17:0 | MVALUE
| Default Value: | 00004h

This is the M Value programming for the DDA. This M value is used to convert the 450MHz to
24MHz. Default value is 4. Below is the table for programming M value for different CDclk

frequencies.

CDCLK FREQ [M Value [N Value |[Comment
450MHz 4 (4h) |75 (4Bh) |Default
337.5MHz |16 (10h) | 225 (E1h)

540MHz 4 (4h) |90 (5Ah)

675 8 (8h) |225 (E1h)
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Extended Mode 5

EM5 - Extended Mode 5

Register Space: MMIO: 0/3/0
Project: BDW
Default Value: 0x0000004B
Access: R/W
Size (in bits): 32
Address: 01010h-01013h
DWord| Bit Description
0 31:18 | Reserved
| Format: | MBZ
17:0 | NVALUE
| Default Value: | 0004Bh

This is the N Value programming for the DDA. This N value is used to convert the 450MHz to
24MHz. Default value is 75. Below is the table to program N value for different CDclk frequencies.

CDCLK FREQ (M value [N Value [Comment
450MHz 4 (4h) |75 (4Bh) |Default

337.5MHz 16 (10h) [ 225 (E1h)
540MHz 4 (4h) 90 (5Ah)
675MHz 8 (8h) 225 (E1h)
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Extra ECO Register

EXTRA_ECOREG - Extra ECO Register

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 04590h

DWord Bit Description
0 31:0 Extra ECO Register

Default Value: 00000000h
Access: R/W

Not currently used.
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FAULT_TLB_RD _DATAO - FAULT_TLB_RD_DATAO Register

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 04B10h

DWord Bit Description
0 31:.0 FAULT _TLB_READ_DATAO Register

Default Value: 00000000h
Access: RO

Fault cycle Virtual address [43:12]
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FAULT_TLB_RD_DATA1 Register

Command Reference: Registers

FAULT_TLB_RD DATA1 - FAULT_TLB_RD_DATA1 Register

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 04B14h

DWord Bit Description
0 31:0 |FAULT_TLB_READ_DATAT1 Register

Default Value: 00000000h
Access: RO

Bit[31:5] Reserved

Bit[4] Cycle GTT SEL (1-GGTT Cycle, 0-PPGTT Cycle)
Bit[3:0] Fault cycle Virtual address [47:44]
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FAULT SO - Fault SwitchOut

Register Space: MMIO: 0/2/0

Project: BDW

Default Value: 0x00000000

Size (in bits): 32

Address: 04590h

DWord Bit Description
0 31:0 Fault Switch Out

Default Value: 00000000h
Access: R/W
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FBC_CFB_

BASE

FBC_CFB_BASE

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

Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 43200h-43203h
Name: FBC Compressed Buffer Address
ShortName: FBC_CFB_BASE
Valid Projects: BDW

Power: Always on
Reset: soft

Restriction

The contents of this register must not be changed while compression is enabled.

DWord| Bit Description
0 31:28 | Reserved
Format: MBZ
27:12 | CFB Offset Address
This register specifies bits 27:12 of the offset of the Compressed Frame Buffer from the base of
stolen memory.
Programming Notes
The buffer must not overlap the top 8 MB of stolen memory.
Workaround
The offset must be greater than 4K bytes, avoiding the first 4KB of stolen memory.
Restriction
The buffer must be 4K byte aligned.
11:0 |Reserved
Format: MBZ
462
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FBC CTL

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

Default Value: 0x00000000
Access: R/W

Size (in bits): 32

Address: 43208h-4320Bh
Name: FBC Control
ShortName: FBC_CTL
Valid Projects: BDW

Power: Always on
Reset: soft

Description

FBC is tied to primary plane A.

Programming Notes

work best with surfaces up to 4096 pixels x 2048 lines.

Frame Buffer Compression is only supported with surfaces up to 4096 pixels x 4096 lines. FBC is optimized to

Restriction

The contents of this register must not be changed, except the enable bit, while compression is enabled. Frame
Buffer Compression is only supported with 16bpp and 32bpp 8:8:8 RGB plane source pixel formats. It is not
supported with any other format. The 16bpp format requires the compression ratio to be set to 2:1 or 4:1.

DWord | Bit Description

0 31 |Enable FBC
This bit is used to globally enable FBC function at the next Vertical Blank start.

FBC should not be enabled when the pipe is disabled.

Value Name
Ob Disable
1b Enable
Workaround

Workaround (WaFbcExceedCdClockThreshold) :

Do not enable FBC when the pipe pixel rate is greater than 95% of the CDCLK frequency. The
pipe pixel rate is the port pixel rate multiplied by the pipe scaler down scale amount.

Workaround (WaFbcAsynchFlipDisableFbcQueue) :

Compression is enabled.

Display register 420BOh bit 22 must be set to 1b for the entire time that Frame Buffer

FBC may intermittently fail to update some lines after an image change, causing stale data to
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FBC_CTL

appear. The stale data can be prevented by manually invalidating FBC after flips and enabling
FBC.

Manual invalidation sequence: For (i=0 to 127) { Write 0x50344 = (i«16) }

The manual invalidation needs to happen in the frame that the image changes or FBC enables,
between the start of vertical blank at the beginning of that frame and the start of vertical blank
at the end of that frame.

Recommended sequence: After submitting a flip or enabling FBC, wait for the next start of
vblank (sync flips can alternatively wait for flip done), then perform the manual invalidation
sequence.

30:29 | Reserved
Format: MBZ

28 |CPU Fence Enable

Value Name Description

Ob No CPU Disp |Display Buffer is not in a CPU fence. No modifications are allowed from
Buf CPU to the Display Buffer.

1b CPU Disp Buf |Display Buffer exists in a CPU fence.

27:25 | Reserved
| Format: | MBZ |

24:16 | Reserved
| Project: | BOW |

15 |Reserved

14:11 | Reserved
| Format: | MBZ |

10 |Reserved

9:8 |Reserved
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FBC_CTL

7:6

Compression Limit
This register sets a minimum limit on compression. This determines the maximum size of the
compressed frame buffer. Display lines that do not meet the compression limit will not be
compressed, so the best compression will be achieved with a 1:1 ratio.
Compression Ratio 1, Pixel Format 16 bpp - Not Supported
Compression Ratio 1, Pixel Format 32 bpp - Supported (CFB=FB)
Compression Ratio 1/2, Pixel Format 16 bpp - Supported (CFB=FB)
Compression Ratio 1/2, Pixel Format 32 bpp - Supported (CFB=1/2 FB)
Compression Ratio 1/4, Pixel Format 16 bpp - Supported (CFB=1/2 FB)
Compression Ratio 1/4, Pixel Format 32 bpp - Supported (CFB=1/4 FB)
FB = Frame Buffer Size
CFB = Compressed Frame Buffer Size

Value | Name Description

00b 1:1 Compressed buffer is the same size as the uncompressed buffer.

01b |21 Compressed buffer is one half the size of the uncompressed buffer.
10b |41 Compressed buffer is one quarter the size of the uncompressed buffer.
11b  [Reserved |Reserved

54

Write Back Watermark
The compressed data write back engine waits for this number of entries to be ready before
writing the data out to memory.

3:0

Value Name Description

00b 4 4 entries

01b 8 8 entries

10b 16 16 entries

11b 32 32 entries
CPU Fence Number

Value Name
0000b Fence 0
Restriction

This field must be programmed to 0000b.
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FBC_RT_BASE_ADDR_REGISTER

FBC_RT_BASE_ADDR_REGISTER - FBC_RT_BASE_ADDR_REGISTER

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

Size (in bits): 32

Address: 07020h
Valid Projects: [BDW]

This Register is saved and restored as part of Context.

DWord| Bit Description
0 31:12 | FBC RT Base Address
Access: R/W
Format: PPGraphicsAddress[31:12]
4KB aligned Base Address as mapped in the PPGTT or in the GGTT for the render target. This
base address must be the one that is either front buffer or the back-buffer (a flip target). It must
be programmed before any draw call binding that render target base address.
11:2 |Reserved
Access: R/W
Format: PBC
1 | FBC Front Buffer Target
Project: DevILK+
Access: R/W
Format: Enable
Value| Name Description

Oh
[Default]

FBC is targeting the Back Buffer for compression. This buffer can be cached
in the MLC/LLC, so a GFDT flush is required before FBC can begin
compression.

Th

FBC is targeting the Font Buffer for compression. This buffer cannot be
cached in the MLC/LLC. FBC compression can begin after any RC flush.
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FBC_RT_BASE_ADDR _REGISTER - FBC_RT_BASE_ADDR _REGISTER

0 |PPGTT Render Target Base Address Valid for FBC

Project: DevILK+

Access: R/W

Format: Enable

Value| Name Description Project

Oh Base address in this register [31:12] is not valid and therefore FBC | DevILK+

[Default] | will not get any modifications from rendering.

Th Base address in this register [31:12] is valid and HW needs to DevILK+
compare the current render target base address with this base
address to provide modifications to FBC.
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FBC_RT_BASE_ADDR_REGISTER_UPPER

FBC_RT_BASE_ADDR_REGISTER_UPPER -
FBC_RT_BASE_ADDR _REGISTER_UPPER

Register Space: MMIO: 0/2/0

Project: BDW

Source: RenderCS

Default Value: 0x00000000

Access: R/W

Size (in bits): 32

Address: 07024h

This Register is saved and restored as part of Context.

DWord| Bit Description

0 31:16 | Reserved
Access: R/W
Format: PBC
15:0 | FBC RT Base Address High

Access: R/W

Format: BaseAddress[47:32]

Must be set to modify corresponding data bit. Reads to this field returns zero. Upper 4KB
aligned Base Address as mapped in the PPGTT or in the GGTT for the render target. This base
address must be the one that is either front buffer or the back-buffer (a flip target). It can be only

rogrammed once per context.
Programming Notes

It must be programmed before any draw call binding that render target base address.
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FDI_RX _CTL

Register Space:
Project:
Default Value:
Access:

Size (in bits):

Double Buffer
Update Point:

MMIO: 0/2/0
DevLPT:H
0x00000040
R/W

32

Depends on bit

Address: FOOOCh-FOOOFh
Name: FDI A RX Control
ShortName: FDI_RX_CTL_A
Power: Always on

Reset: soft

The FDI Receiver only operates in 8 bit per color mode. The FDI Receiver only operates in composite sync mode.

DWord | Bit Description
0 31 |FDI Rx Enable
Disabling this port will put it in its lowest power state.
Value Name Description
Ob Disable Disable the FDI Rx interface
1b Enable Enable the FDI Rx interface
30:28 | Reserved
Format: MBZ
27 |FS error correction enable
This bit enables the Fill Start error correction over FDI.
Value Name Description
Ob Disable Disable FS Error Correction
1b Enable Enable FS Error Correction
26 |FE error correction enable
This bit enables the Fill End error correction over FDI.
Value Name Description
Ob Disable Disable FE Error Correction
1b Enable Enable FE Error Correction
25 | FS error reporting enable
This bit enables the FS error reporting over FDI.
Value Name Description
Ob Disable Disable FS Error Reporting
1b Enable Enable FS Error Reporting
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FDI_RX_CTL

FE error reporting enable
This bit enables the FE error reporting over FDI.

Value Name Description
Ob Disable Disable FE Error Reporting
1b Enable Enable FE Error Reporting
23:20 | Reserved
Format: MBZ
19 | Port Width Selection

These bits select the number of lanes to be enabled on the link. Port width change must be
done as a part of mode set. Locked once port is enabled. Updates when the port is disabled then

re-enabled
Value Name Description

Ob x1 Mode x1 Mode
1b x2 Mode x2 Mode
Others Reserved Reserved

18:17 | Reserved
Format: MBZ

16 |Polarity Reversal

This bit allows FDI to work with polarity reversal. It must be set before the link is enabled.

Value Name Description
Ob Not Reversed Polarity not reversed.
1b Polarity Reversed Polarity reversed.

15

Link reversal strap override
FDI link automatically follows the DMI link reversal setting. This bit overrides that to the opposite
of what DM is set to. It must be set before the link is enabled in order to take effect.

14

Value Name Description
Ob Not Overriden Link reversal strap not overriden
1b Overriden Link reversal strap overriden.
DMI Link reversal status
Access: RO
This bit reflects the DMI link reversal strap.

Value Name Description

Ob Not Reversed Link not reversed
1b Reversed Link reversed.
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FDI_RX_CTL

13 [FDI PLL enable
Format: | Enable |
This bit enables the FDI PLL.

Restriction

After enabling the FDI PLL, software must wait for a warmup period before enabling the
link. See the mode set sequence for more detail.

12:11 | Reserved
Format: MBZ

10 |FDI Auto Train
This bit enables FDI auto-training on this port.

Value Name Description
Ob Disable Disable FDI auto-training
1b Enable Enable FDI auto-training

9:8 [Reserved

7 | Reserved

6 |Enhanced Framing Enable

This bit selects enhanced framing. Locked once port is enabled. Updates when the port is
disabled then re-enabled

Value Name Description
Ob Disable Enhanced framing disabled
1b Enable [Default] Enhanced framing enabled

5 |Reserved
Format: MBZ

4 |Rawclk to PCDCLK selection
This bit switches PCH display clocking between the raw clock and PCDCLK.

Value Name Description
Ob Rawclk Raw clock used
1b PCDCLK PCDCLK used
Restriction
This bit may be changed only at certain times. See the mode set sequence for more
detail.

3:0 |Reserved
Format: MBZ
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Command Reference: Registers

FDI_RX_IIR
Register Space: MMIO: 0/2/0
Project: DevLPT:H
Default Value: 0x00000000
Access: R/WC
Size (in bits): 32
Address: FO014h-FO017h
Name: FDI A RX Interrupt Identity
ShortName: FDI_RX_IIR_A
Power: Always on
Reset: soft

See the interrupt bit definition table to find the source event for each interrupt bit.

DWord | Bit Description
0 31:0 | Interrupt Identity Bits
This field holds the persistent values of the FDI_RX interrupt bits which are unmasked by the
FDI_RX_IMR. Bits set in this register will propagate to the combined FDI_RX interrupt in the
SDE_ISR. Bits set in this register will remain set (persist) until the interrupt condition is cleared by
writing a '1' to the appropriate bits.
Value Name Description
Ob Condition Not Detected Interrupt Condition Not Detected
1b Condition Detected Interrupt Condition Detected
472
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FDI_RX_IMR
FDI_RX_IMR
Register Space: MMIO: 0/2/0
Project: DevLPT:H
Default Value: 0x00000000
Access: R/W
Size (in bits): 32
Address: FO018h-FO01Bh
Name: FDI A RX Interrupt Mask
ShortName: FDI_RX_IMR_A
Power: Always on
Reset: soft
See the interrupt bit definition table to find the source event for each interrupt bit.
DWord | Bit Description
0 31:0 [ Interrupt Mask Bits
This field contains a bit mask which selects which FDI_RX events are reported in the FDI_RX_IIR.
Value Name Description
Ob Not Masked Not Masked - will be reported in the FDI_RX_IIR
1b Masked Masked - will not be reported in the FDI_RX_IIR
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FDI_RX_MISC

FDI_RX_MISC

Register Space: MMIO: 0/2/0
Project: DevLPT:H
Default Value: 0x00200080
Access: R/W
Size (in bits): 32
Address: FO010h-FO013h
Name: FDI A RX Miscellaneous
ShortName: FDI_RX_MISC_A
Power: Always on
Reset: soft
DWord| Bit Description
0 31:28 | Reserved
| Format: MBZ |
27:26 | FDI RX Pwrdn Lane1
| Default Value: | 00h |

These bits control the power management state of the FDI Rx PHY.

25:24 | FDI RX Pwrdn Lane0
| Default Value: |00h |

These bits control the power management state of the FDI Rx PHY.
23:22 | Reserved
Format: MBZ

21:20 | TP1 to TP2 Time

These bits select the number of link clocks to count before transitioning from TP1 to TP2 during
auto training.

Value Name Description
10b 48 [Default] 48 clocks
11b 64 64 clocks
Workaround
This register must be written with the default TP1 to TP2 time before enabling FDI.

19 |Reserved
Format: MBZ
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FDI_RX_MISC

18:16

Bit Lock Timeout Time
These bits select the number of link clocks to count before timing out on bit lock during auto
training.

Value Name Description
000b 128 [Default] 128 clocks
001b 256 256 clocks
010b 384 384 clocks
011b 512 512 clocks
100b 640 640 clocks
101b 768 768 clocks
110b 896 896 clocks
111b 1024 1024 clocks

15:13 | Reserved
Format: MBZ
12:0 | FDI Delay

This field specifies latency as relative delay with respect to the dot clock required for active data
over the FDI interface to reach the timing generator FIFO in the transcoder.

Value Name Description
80h 80h [Default] Default
90h 90h Required for all FDI configurations
Workaround
Program 90h when FDI is used.
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FDI_RX_TUSIZE

FDI_RX_TUSIZE

Register Space: MMIO: 0/2/0
Project: DevLPT:H

Default Value: 0x7E000000
Access: R/W

Size (in bits): 32

Address: FO030h-F0033h
Name: FDI A RX TU Size 1
ShortName: FDI_RX_TUSIZE_1_A
Power: Always on

Reset: soft

Restriction

The FDI Receiver TU size must be programmed to match the TU size used by the FDI Transmitter.

DWord Bit Description
0 31 Reserved
Format: MBZ
30:25 |[TU Size
This field is the size of the transfer unit for FDI, minus one.
Value Name
111111b 63 [Default]
[1,63]
24:0 [Reserved
Format: MBZ
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FDI Receiver Interrupt Bit Definition

FDI Receiver Interrupt Bit Definition

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

FDI Receiver (FDI Rx) interrupt bits come from FDI Receiver events. The FDI_RX_IIR bits are ORed together to
generate the FDI_RX Combined Interrupt which will appear in the South Display Engine Interrupt Control
Registers. The FDI Receiver Interrupt Control Registers all share the same bit definitions from this table.

DWord Bit Description

0 31:12 |Reserved

Format: MBZ

11 FDI RX Bit Lock Timeout
This indicates that bit lock timeout occurred.

10 FDI RX Interlane Alignment
This indicates all the lanes are properly inter-lane aligned.

9 FDI RX Symbol Lock
This indicates training pattern 2 was received successfully on all the enabled lanes.

8 FDI RX Bit Lock
This indicates training pattern 1 was received successfully on all the enabled lanes.

7 FDI RX Training Pattern 2 Fail
This indicates that the training pattern 2 has failed.

6 FS Code Error
This reports the Fill Start code missing condition.

5 FE Code Error
This reports the Fill End code missing condition.

4 FDI RX High Symbol Error Rate
This indicates the received symbol error rate is more than one error in 10710 symbols.

3 Reserved
Format: MBZ

2 FDI RX Pixel FIFO Overflow
This indicates the Pixel FIFO overflowed.

1 FDI RX Cross Clock FIFO Overflow
This indicates the cross clock symbol clock to display clock FIFO overflowed.

0 FDI RX Symbol Queue overflow
This indicates the symbol queue overflowed.
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Fence Control Register

MFCR - Fence Control Register

Register Space: MMIO: 0/2/0
Project: BDW
0x00070000 [BDW]
Size (in bits): 32
Address: 09070h
Fence Control Register
DWord Bit Description
0 31 Fuse Override Lock
Access: R/W Lock

SW Fuse Override Lock Bit

30:24 |ECORSVD

Project: BDW
Access: R/W
ECO purposes Reserved

23:22 |GT VBOX DISABLE FUSE OVERRIDE

Project: BDW
Access: R/W Lock
SW GT Vbox Disable Fuse Override Bits

21:19 |GT SUBSLICE DISABLE FUSE OVERRIDE
Access: R/W Lock
SW GT SubsSlice Disable Fuse Override Bits

18:16 |GT SLICE ENABLE FUSE OVERRIDE
Default Value: 111b

Access: R/W Lock
SW GT Slice Enable Fuse Override Bits

15:5 |[RSVD
Access: RO

4 Reserved

3 Reserved

2 Write/Read Port Block
Access: R/W

0 - Dont Block the R/W port when Query is started.
1 - Block the R/W port until the Memory Fence is completed.
This is applicable for only Memory Fence.
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MFCR - Fence Control Register

LLC Query Enable

| Access: | R/W

0 - Query for 16 Ways.
1 - Query for 32 Ways.
No Flexing.

Fence Controller GFDT Mode

Access: R/W

Fence Controller