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10.1.53USBOCM2—O0vercurrent MAP ReQISter 2..... .ot 363
10.1.54RMHWKCTL- Rate Matching Hub Wake Control Register ...............cooieeiintn. 363
11 PCI-to-PCI Bridge Registers (D30:F0) ... .. ... e 365
11.1 PCI Configuration Registers (D30:F0) ...t e eaeeeeas 365
11.1.1 VID—Vendor Ildentification Register (PCI-PCI—D30:F0)......ccccviviiiiieiinennenn. 366
11.1.2 DID—Device ldentification Register (PCI-PCI—D30:FO) .......cooiiiiiiiiiiiaiiaan.. 366
11.1.3 PCICMD—PCI Command (PCI-PCI—D30:F0) .....eitiiieiiiii e 366
11.1.4 PSTS—PCI Status Register (PCI-PCI—D30:F0) .....c.ciuiiuiiieieaiieeeieeaeeaenees 367
11.1.5 RID—Revision lIdentification Register (PCI-PCI—D30:F0).......ccevviiviiennnnnn.. 368
11.1.6 CC—cClass Code Register (PCI-PCI—D30:F0) .....ciiuiiiiiiiiie i 368
11.1.7 PMLT—Primary Master Latency Timer Register
(O] B O E 00 1 6 ) PPN 368
11.1.8 HEADTYP—Header Type Register (PCI-PCI—D30:F0) ....cccieiiiiiiiiiiiiaiiannn. 369
11.1.9 BNUM—Bus Number Register (PCI-PCI—D30:F0) ....ccviiiiiiiiiiiiiiiieiia e 369
11.1.10SMLT—Secondary Master Latency Timer Register
(O] B O B G0 1 6 ) TP 369
11.1.1110BASE_LIMIT—I/0 Base and Limit Register
(RO B O Ee 00 1 0 ) PP 370
11.1.12SECSTS—Secondary Status Register (PCI-PCI—D30:F0) .....ccvviiiiiieiiiennenns 370
11.1.13MEMBASE_LIMIT—Memory Base and Limit Register
(O] B O E B C 0 1 6 ) PPN 371
11.1.14PREF_MEM_BASE_LIMIT—Prefetchable Memory Base
and Limit Register (PCI-PCI—D30:F0) ..couuiiiiiii i e e es 371
11.1.15PMBU32—Prefetchable Memory Base Upper 32 Bits
Register (PCI-PCI—D30:F0) ...t e eee 371
11.1.16 PMLU32—Prefetchable Memory Limit Upper 32 Bits
Register (PCI-PCI—D30:F0) ...ttt et aaeeeeas 372
11.1.17 CAPP—Capability List Pointer Register (PCI-PCI—D30:F0) ......ccvvvviiiiineinennns 372
11.1.18INTR—Interrupt Information Register (PCI-PCI—D30:F0) .....cccvviviiiiiinennnnns 372
11.1.19BCTRL—Bridge Control Register (PCI-PCI—D30:F0) .....uiiiiiiiiiiiiieiiiaeaaaenns 372
11.1.20SPDH—Secondary PCI Device Hiding Register
(RO B O B 0 C 0 1 0 ) PP 374
11.1.21 DTC—Delayed Transaction Control Register
(O] B O E 30 1 6 ) PPN 374
11.1.22BPS—Bridge Proprietary Status Register
(RO B O B 00 1 0 ) PPN 375
11.1.23BPC—Bridge Policy Configuration Register
(O] B O B 30 1 6 ) TP 376
11.1.24SVCAP—Subsystem Vendor Capability Register
(RO B O E 00 1 0 ) PP 377
11.1.25SVID—Subsystem Vendor IDs Register (PCI-PCI—D30:FO) ......cccvvviinveinnnn... 377
12 Gigabit LAN Configuration Registers ........... ..o 379
12.1 Gigabit LAN Configuration Registers
(GIgADIT LAN — D25 :F0) . .utiutitieee et ettt ettt et et ettt e e ettt e et e e e an s 379
12.1.1 VID—Vendor ldentification Register
(Gigabit LAN-—D25:F0) ..uuutiiiiee ettt 380
12.1.2 DID—Device ldentification Register
(Gigabit LAN—D25:F0) ...ttt et ettt et e 380
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12.1.3 PCICMD—PCI Command Register

(GIgabit LAN—D25:F0) .. ettt ittt ettt ettt 381
12.1.4 PCISTS—PCI Status Register
(Gigabit LAN—D25:F0) ... ettt ittt e 382
12.1.5 RID—Revision Identification Register
(GIgabit LAN—D25:F0) ... ettt ittt ettt ettt e e eaaeas 382
12.1.6 CC—cClass Code Register
(Gigabit LAN—D25:F0) ... .ttt ettt e 383
12.1.7 CLS—Cache Line Size Register
(GIgabit LAN—D25:F0) ...ttt ittt ettt ettt et ettt e e a e e aaeas 383
12.1.8 PLT—Primary Latency Timer Register
(Gigabit LAN—D25:1F0) ...ttt ittt ettt et e e eaaens 383
12.1.9 HEADTYP—Header Type Register
(GIgabit LAN—D25:F0) ... ettt ettt ettt ettt ettt eaeas 383
12.1.10MBARA—Memory Base Address Register A
(Gigabit LAN—D25:F0) ... .uienitee et 384
12.1.11 MBARB—Memory Base Address Register B
(GIgabit LAN—D25:F0) ... ettt ettt ettt ettt et ettt e aaens 384
12.1.12MBARC—Memory Base Address Register C
(Gigabit LAN—D25:F0) .. ..uieniiuei e 385
12.1.13SVID—Subsystem Vendor ID Register
(GIgabit LAN—D25:F0) . ... ettt ettt et ettt ettt aaeas 385
12.1.14SID—Subsystem ID Register
(Gigabit LAN-—D25:F0) ..ttt ittt ettt ettt e eaaeas 385
12.1.15ERBA—Expansion ROM Base Address Register
(GIgabit LAN—D25:F0) .. ettt ettt et ettt ettt ettt e aaeas 385
12.1.16 CAPP—Capabilities List Pointer Register
(Gigabit LAN—D25:F0) ..ttt ettt et et ettt et e e e aaens 386
12.1.17 INTR—Interrupt Information Register
(GIgabit LAN—D25:F0) ... ettt ittt et ettt ettt et e eaaens 386
12.1.18 MLMG—Maximum Latency/Minimum Grant Register
(Gigabit LAN—D25:F0) ..ttt ettt et e aaeas 386
12.1.19CLIST 1—Capabilities List Register 1
(GIgabit LAN—D25:F0) ... ettt ettt ettt et ettt et e e 386
12.1.20PMC—PCI Power Management Capabilities Register
(Gigabit LAN—D25:F0) ..ttt ittt et et e e 387
12.1.21 PMCS—PCI Power Management Control and Status
Register (Gigabit LAN—D25:F0) ...ttt 388
12.1.23CLIST 2—Capabilities List Register 2
(Gigabit LAN—D25:F0) ..ttt ittt et ettt 389
12.1.24MCTL—Message Control Register
(GIgabit LAN—D25:F0) ... ettt ettt ettt ettt et 389
12.1.25MADDL—Message Address Low Register
(Gigabit LAN—D25:F0) ..ttt ettt et ettt et e e aaeas 389
12.1.26 MADDH—Message Address High Register
(GIgabit LAN—D25:F0) . ... ettt ettt ettt ettt ettt aaeas 389
12.1.27 MDAT—Message Data Register
(Gigabit LAN—D25:F0) ..ttt ittt ettt e 390
12.1.28FLRCAP—Function Level Reset Capability
(GIgabit LAN—D25:F0) ... ettt ettt ettt ettt et ettt e 390
12.1.29FLRCLV—Function Level Reset Capability Length and Version
(Gigabit LAN—D25:F0) ..ttt ittt et et e e 390
12.1.301DEVCTRL—Device Control (Gigabit LAN—D25:F0) .....ccccviuiiiiiiiiinieeieanens 391
12.2 Gigabit LAN Capabilities and Status Registers (CSR).....coiiiiiiiiiii i 391
12.2.1 GBECSR1—Gigabit Ethernet Capabilities and Status Register 1................... 391
12.2.2 GBECSR2—Gigabit Ethernet Capabilities and Status Register 2................... 392
12.2.3 GBECSR3—Gigabit Ethernet Capabilities and Status Register 3.................... 392
12.2.4 GBECSR4—Gigabit Ethernet Capabilities and Status Register 4 ................... 392
12.2.5 GBECSR5—Gigabit Ethernet Capabilities and Status Register 5................... 393
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12.2.6 GBECSR6—Gigabit Ethernet Capabilities and Status Register 6.................... 393
12.2.7 GBECSR7—Gigabit Ethernet Capabilities and Status Register 7.................... 393
12.2.9 GBECSR9—Gigabit Ethernet Capabilities and Status Register 9.................... 394
LPC Interface Bridge Registers (D31:F0) ... e, 395
13.1 PCI Configuration Registers (LPC I/F—D3L1:F0) ..ottt 395

13.1.1 VID—Vendor ldentification Register (LPC I/F—D31:F0) ....ccceviieiiiiiiiiennnn. 396
13.1.2 DID—Device ldentification Register (LPC I/F—D31:FO)....cccoeiieeiiiiiiiiainanes 396
13.1.3 PCICMD—PCI COMMAND Register (LPC I/F—D31:F0) ....ccieiiiiiiiiiieiieeaenns 397
13.1.4 PCISTS—PCI Status Register (LPC I/F—D31:F0)....cciitiiiiuiiiiiiiiiiieiaeeeeenne 397
13.1.5 RID—Revision Identification Register (LPC I/F—D31:FO0) ......ccoviiiiiiiiaiinann. 398
13.1.6 Pl—Programming Interface Register (LPC I/F—D31:F0) .....ccciiiiiiiiiiiiiiiaannn. 398
13.1.7 SCC—Sub Class Code Register (LPC I/F—D31:F0) ...oviiiiiiiiiiiiiiiieiiieaaeen 398
13.1.8 BCC—Base Class Code Register (LPC I/F—D31:FO) ....ccoiuiiiiiiiiiiiiiiiieeaenns 398
13.1.10HEADTYP—Header Type Register (LPC I/F—D31:FO) ..coveiuiiiiiiiiiieiiiieeaenns 399
13.1.11SS—Sub System ldentifiers Register (LPC I/F—D31:FO) ...ccooiiiiiiiiiiiiiaiian.. 399
13.1.12 CAPP—Capability List Pointer Register (LPC I/F—D31:FO) .....cccviiiiiiiiniinann. 399
13.1.15GPIOBASE—GPIO Base Address Register

(O e 1 31 R 0 ) T P 401
13.1.17PIRQ[N]_ROUT—PIRQ[A,B,C,D] Routing Control Register

(R O e 1 31 B 0 ) T PP 402
13.1.18SIRQ_CNTL—Serial IRQ Control Register

(N IoR o o i i R = o ) T 403
13.1.20LPC_IBDF—IOXAPIC Bus:Device:Function

(R O e 1 31 B 0 ) T PP 404
13.1.21LPC_HnBDF — HPET n Bus:Device:Function(LPC I/F—D31:FO) .......ccccceenne... 405
13.1.22LPC_1/0_DEC—I1/0 Decode Ranges Register

(IO S o e i R o ) T 406
13.1.23LPC_EN—LPC I/F Enables Register (LPC I/F—D31:F0) ....coceeiiiieiiiiieanennenns 407
13.1.24GEN1_DEC—LPC I/F Generic Decode Range 1 Register

(R O e B 1 Bt B 0 ) T PP 408
13.1.25GEN2_DEC—LPC I/F Generic Decode Range 2 Register

(R O e 1 31 R 0 ) T PP 408
13.1.26 GEN3_DEC—LPC I/F Generic Decode Range 3 Register

(R O e B 1 B B 0 ) T PP 409
13.1.27GEN4_DEC—LPC I/F Generic Decode Range 4 Register

(R O e 1 31 R 0 ) T PP 409
13.1.29LGMR — LPC I/F Generic Memory Range

(R O e B 1 B B 0 ) T PP 411
13.1.30BIOS_SEL1—BIOS Select 1 Register

(I O e B 1 31 B 0 ) T PP 411
13.1.31BIOS_SEL2—BIOS Select 2 Register

(R O e I 1 Bt B 0 ) T PP 412
13.1.32BIOS_DEC_EN1—BIOS Decode Enable Register

(R O e B 1 31 B 0 ) T PP 412
13.1.33BIOS_CNTL—BIOS Control Register

(R O e 1 Bt B 0 ) T PP 414
13.1.34FDCAP—Feature Detection Capability ID

(I O e B 1 31 B 6 ) T PP 415
13.1.35FDLEN—Feature Detection Capability Length

(R O e B 1 1 B 0 ) T PP 415
13.1.36 FDVER—Feature Detection Version

(R O e B 1 31 B 0 ) T PP 415
13.1.37FVECIDX—Feature Vector Index

(R O e I 1 Bt B 0 ) T PP 416
13.1.38FVECD—Feature Vector Data

(R O e 1 31 R 0 ) T PP 416
13.1.39Fature VECTOI SPACE ... ..ottt e e e e e e 416

Intel® C600 Series Chipset and Intel® X79 Express Chipset
Datasheet



13.1.40RCBA—Roo0t Complex Base Address Register

(O e B 1 31 B 6 ) T PPN 418
R T B 1Y N @ B o L= 11 (=T S 418
13.2.1 DMABASE_CA—DMA Base and Current Address Registers .........ccccvvvinenns. 419
13.2.2 DMABASE_CC—DMA Base and Current Count Registers..........ccveeevviinnnnnnn.. 420
13.2.3 DMAMEM_LP—DMA Memory Low Page Registers........ccovevviiiiiiiiieiienaeenne. 420
13.2.4 DMACMD—DMA Command REGISTEr ........eiuiiiiiiii i eaaes 420
13.2.6 DMA_WRSMSK—DMA Write Single Mask Register......... ..o, 421
13.2.7 DMACH_MODE—DMA Channel Mode RegiSter .........coeiiiiiiiiiiii it 422
13.2.8 DMA Clear Byte Pointer ReQISTer ...t e 422
13.2.9 DMA Master Clear REQISTON ... .ottt et e e e eaaas 423
13.2.11DMA_WRMSK—DMA Write All Mask RegiSter .........ccvieiiiiiiiiiiiiiiiiiieenae 423
13.3  TIMEr 170 REQISTEIS ..ttt ettt ettt e ettt e e et et e e e e e e aneeaes 424
13.3.1 TCW—Timer Control Word RegiSter...... ..ot 424
13.3.2 SBYTE_FMT—Interval Timer Status Byte Format Register..............cc.ccenne.. 426
13.3.3 Counter AcCeSS POItS REQISTEN .. ... e e 426
13.4 8259 Interrupt Controller (PIC) REQISTEIS .....uiiiniiiii i aaeeas 427
13.4.1 Interrupt Controller 170 MAP ... ... e 427
13.4.2 ICW1l—lInitialization Command Word 1 RegiSter.........ccvieeiiiiiiiiiiiiieniennnn. 427
13.4.3 ICW2—lInitialization Command Word 2 RegiSter........ccoiiiiiiiiiiiiiiiiiiaanes 428
13.4.4 ICW3—Master Controller Initialization Command
RVAY o] o JC B = L= o |13 (= 429
13.4.5 ICW3—Slave Controller Initialization Command
WOKd B REOIS O .. et e 429
13.4.6 ICW4—lInitialization Command Word 4 RegiSter.......ccoviiiiiiiiiiiiiiiiiii et 429
13.4.7 OCW1—Operational Control Word 1 (Interrupt Mask)
ST 0 TS (T PP 430
13.4.9 OCW3—Operational Control Word 3 Register.........ccviiiiiiiiiiiiiiiiiiieeeennen 431
13.4.10ELCR1—Master Controller Edge/Level Triggered Register ..........c.ccevvevinenne.. 431
13.4.11ELCR2—Slave Controller Edge/Level Triggered Register .........c..ccviieiiieaanne. 432
13.5 Advanced Programmable Interrupt Controller (APIC) ..o 432
R T T  A od [ O = LT |15 (=] 1Y = o 432
13.5.2 IND—INdEX REQISTEN ...ttt e e aaea s 433
13.5.3 DAT—Data REGISTEN ...ttt eaeaaes 434
13.5.4 EOIR—EOI REQISTEY ...ueiiiiii et e ettt e et e e 434
13.5.5 ID—Ildentification ReQISTEI .. ... oo et 434
13.5.6 VER—VErSION REQISTEr .. ...ttt 435
13.5.7 REDIR_TBL—Redirection Table ......ccoiiiiiiii i e 435
13.6 Real TIMe ClOCK REQISTEIS. . ... ettt et et aneeaes 437
13.6.1 1/0 Register AAAreSS MapP .. .cueeuiie ettt eaes 437
13.6.2 INdeXed REQISTEIS .. .uueiiit et ettt e et ettt et e e r e e e eneanens 437
13.7 Processor INterface RegiSterS ... ... e 441
13.7.1 NMI_SC—NMI Status and Control Register.........ccoviiiiiiiii i 441
13.7.3 PORTO2— INit REQISTOr .. .ttt ettt e eaans 442
13.7.4 COPROC_ERR—COProcessor Error REQISter ........coviiiiiiiiiiiiiiiiiiieeeeenae 442
13.8 Power Management REGISTEIS ... ..ttt eeeaes 443
13.8.1 Power Management PCI Configuration Registers
(R e D2 3 B 0 ) T PP 443
13.8.2 APM I/O DECOTE . ... .ttt et ettt ettt et et et et ettt e r e anaas 450
13.8.3 Power Management 1/0 ReQISTEIS . ..o ettt e 451
13.9 System Management TCO REQISTOIS .. ...ttt et et aeeaes 469
13.9.1 TCO_RLD—TCO Timer Reload and Current Value Register .............ccccevuenn... 470
13.9.2 TCO_DAT_IN—TCO Data IN REQISTEr ...t e 470
13.9.3 TCO_DAT_OUT—TCO Data Out REGISLEr ......iiieiiiiiii i eeeeeas 470
13.9.4 TCO1_STS—TCOL Status REQISTer ....uiiiiiii it e 470
13.9.5 TCO2_STS—TCO2 Status REGISTEY .......ucieiiiiii i eeeeeas 472
13.9.6 TCO1_CNT—TCOL Control REGISTer.....couuiieiii it 473
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13.9.7 TCO2_CNT—TCO2 CoNtrol REGISTEr ... 473
13.9.8 TCO_MESSAGE1L and TCO_MESSAGE2 RegiSters ........ccvieiiiiiiiiiiiiiiiieinennn. 474
13.9.9 TCO_WDCNT—TCO Watchdog Control Register ..........oooiiiiiiiiiiiiiiiiiiiiae.n. 474
13.9.10SW_IRQ_GEN—Software IRQ Generation Register...........ccoiiiiiiiiiiiiiaiian... 474
13.9.11TCO_TMR—TCO Timer Initial Value RegiSter ........cccviiiiiiiiiiii i 475
13.10 General Purpose 1/0 Registers (D31:F0) ..ouuiiiiiiiii it e eaneeas 475
13.10.1GPIO_USE_SEL—GPIO Use Select Register.......ccoviiiiiiiiiiiiiiiiiiiieiiaaaaenn 476
13.10.2GP_IO_SEL—GPIO Input/Output Select RegiSter ........cccevieiiiiiiiiiiiiiiennenns 476
13.10.3GP_LVL—GPIO Level for Input or Output Register..........c.coooviiiiiiiiiiaiaia... 477
13.10.4GPO_BLINK—GPO Blink Enable Register.........cooiiiiiiiii i 477
13.10.5GP_SER_BLINK—GP Serial BliNK .......coiiuiiiiii e 478
13.10.6GP_SB_CMDSTS—GP Serial Blink Command Status ...........cccooevviiiiiiennn... 478
13.10.7GP_SB_DATA—GP Serial Blink Data.......c.ooeiiiiiiiiiie i 479
13.10.8GPI_NMI_EN—GPI NMI ENAbI@.......cieiiiii e 479
13.10.9GPI_NMI_STS—GPI NMI STATUS ....ueeieiiiieieee et e e e 479
13.10.10GPI_INV—GPIO Signal Invert Register.........ccoiiiiii i 480
13.10.11GPIO_USE_SEL2—GPIO Use Select 2 RegiSter.......c.ccviiiiiiiiiiiiiiieiiaeiennes 480
13.10.12GP_I10O_SEL2—GPIO Input/Output Select 2 Register .......ccceviiiiiiiiiinnnnn... 480
13.10.13GP_LVL2—GPIO Level for Input or Output 2 Register..........coieviiiieiieennenn. 481
13.10.15GP_I10_SEL3—GPIO Input/Output Select 3 Register .......ccceviiiiiiiiiinnnnn.. 481
13.10.16GP_LVL3—GPIO Level for Input or Output 3 Register..........covvvvieiiieiieennenn. 482
13.10.17GP_RST_SEL1 — GPIO Reset SeleCt......coueiriiiiiiiii e 482
13.10.18GP_RST_SEL2 — GPIO ReSet SeleCt......coueiiiiiiiiiiiii e 483
13.10.19GP_RST_SEL3 — GPIO ReSet SeleCt.....ciiiiiiiiiiii i 483
13.11 GPIO Serial Expander MMIO REQISTEIS ...t aeens 484
13.11.1GSX_CxCAP — GSX Capabilities Register L.......cccoiiiiiiiiiiiiiiiiiiiieaeeaes 484
13.11.2GSX_CxXCAP2 — GSX Capabilities Register 2 ........coiiiiiiiiiiiiiiii et 485
13.11.3GSX_CxGPILVL — GSX Input Level Register DWO........ccoiiiiiiiiiiiiiiiiiaaenn. 485
13.11.4GSX_CxGPILVL_DW1 — GSX Input Level Register DW1 .........ccoooiiiiiiiiiaan. 485
13.11.5GSX_CxGPOLVL — GSX Output Level Register DWO.......cccceviiiiiiiiiiiaannn. 485
13.11.6 GSX_CxGPOLVL_DW1 — GSX Output Level Register DW1 .........ccccevievieennenn. 486
13.11.7GSX_CXCMD — GSX Command ReQiSter ........couiiiiiiiiiiii i 486
SATA Controller Registers (D31:F2) ... e aeeas 487
14.1 PCI Configuration Registers (SATA—D3L:1F2) . 487
14.1.1 VID—Vendor ldentification Register (SATA—D31:F2) ...cciiiiiiiiiiiiiiiie 488
14.1.2 DID—Device ldentification Register (SATA—D31:F2) ...ccoiiiiiiiiiiiiiiiieaeeen 488
14.1.4 PCISTS — PCI Status Register (SATA—D31:F2) ..oouiiiiiiiiiiiiiiii i 489
14.1.5 RID—Revision ldentification Register (SATA—D31:F2) ...cciieiiiiiiiiiiiiiaeenne. 490
14.1.6 Pl—Programming Interface Register (SATA—D31:F2) ..ociiiiiiiiiiiiiiiiiieienns 490
14.1.7 SCC—Sub Class Code Register (SATA—D31:F2) ..ot 491
14.1.8 BCC—Base Class Code Register
LN T T =) YRR 491
14.1.9 PMLT—Primary Master Latency Timer Register
(SAT A D B LI F ) ettt e 492
14.1.10HTYPE—Header Type
(SAT A D B iR ittt 492
14.1.11PCMD_BAR—Primary Command Block Base Address
RegiSter (SATA—D B LI F ) . e 492
14.1.12PCNL_BAR—Primary Control Block Base Address Register
(SAT A D B iR ettt e e 492
14.1.13SCMD_BAR—Secondary Command Block Base Address
ReGIStEr (IDE DBLiF2) ottt ettt e ettt e et et ane e anens 493
14.1.14SCNL_BAR—Secondary Control Block Base Address
REGISTEr (IDE DBLiF ) ittt ettt ettt ettt e aeeaeens 493
14.1.15BAR — Legacy Bus Master Base Address Register
(SAT A D B LI ) ettt 493
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14.1.16 ABAR/SIDPBA1 — AHCI Base Address Register/Serial ATA

Index Data Pair Base Address (SATA—D31:F2) ..o 494
14.1.17SVID—Subsystem Vendor ldentification Register
(SAT A D B IR ettt e 495
14.1.18SID—Subsystem ldentification Register (SATA—D31:F2) ...coviiiiiiiiiiiieiennnn. 495
14.1.19 CAP—Capabilities Pointer Register (SATA—D31:F2)..cuiiiiiiiiiiiiiiiiiieaieeaens 495
14.1.20INT_LN—Interrupt Line Register (SATA—D31:F2) ....oiiiiiiiiiiiii it 495
14.1.21 INT_PN—Interrupt Pin Register (SATA—D31:F2) .. ..ot 495
14.1.221DE_TIM — IDE Timing Register (SATA—D31:F2) ..cc.iiiiiiiiiiiiiieiiiiieieeeeas 496
14.1.23SIDETIM—Slave IDE Timing Register (SATA-—D31:F2)...cceiiiiiiiiiiiiiiiiieanns 496
14.1.24SDMA_CNT—Synchronous DMA Control Register
(SAT A D B LI 2 ettt e 496
14.1.25SDMA_TIM—Synchronous DMA Timing Register
(SAT A D B IR ettt e 497
14.1.26 IDE_CONFIG—IDE 1/0 Configuration Register
(SAT A D B LI 2 ettt e e 497
14.1.27PID—PCI Power Management Capability Identification
RegiSter (SATA—D B LiF2) ittt ettt eaaaes 498
14.1.28PC—PCI Power Management Capabilities Register
(TN A 2 1 I o PP 498
14.1.29PMCS—PCI Power Management Control and Status
RegIStEr (SATA—D B LI 2) ettt 499
14.1.30MSICI—Message Signaled Interrupt Capability Identification
(SAT A D B LI 2 e ettt et 499
14.1.31 MSIMC—Message Signaled Interrupt Message Control (SATA-D31:F2) ........ 500
14.1.33MSIMD—Message Signaled Interrupt Message Data (SATA-D31:F2)............ 501
14.1.34MAP—Address Map Register (SATA—D3L:F2) ..o 502
14.1.35PCS—Port Control and Status Register (SATA—D31:F2)....c.ccviiiiiiiniineninennn. 503
14.1.36 SCLKCG—SATA Clock Gating Control Register .........ccovieiiiiiiiiiiieiiiieenens 504
14.1.37SGC—SATA General Configuration RegiSter.........coviiiiiiiiii i 505
14.1.38FLRCID—FLR Capability ID (SATA-D3L:F2) ...ciuiiniiiieii e 507
14.1.39FLRCLV—FLR Capability Length and Version (SATA-D31:F2) ......ccccvivinenn... 507
14.1.40FLRC—FLR Control (SATA—D3L:F2) ...ttt e s 507
14.1.41 ATC—APM Trapping Control Register (SATA—D31:F2) ..cooiiiiiiiiiiiiiieiienen 508
14.1.42 ATS—APM Trapping Status Register (SATA—D31:F2) ...ccoiiiiiiiiiiiiiiiieiieeaens 508
14.1.43SP Scratch Pad Register (SATA—D3L1:F2) ... 508
14.1.44BFCS—BIST FIS Control/Status Register (SATA—D31:F2) .....ccvveiviiiiiennennnn.. 509
14.1.45BFTD1—BIST FIS Transmit Datal Register (SATA—D31:F2) .....c.ccoviviiinennnns 510
14.1.46 BFTD2—BIST FIS Transmit Data2 Register (SATA-D31:F2) .....ccvviiiivinnnnnn. 510
14.2 Bus Master IDE 1/0 Registers (D3L:iF2) ...t et 511
14.2.1 BMIC[P,S]—Bus Master IDE Command Register (D31:F2) ......coccvvieiineinnnn... 512
14.2.2 BMIS[P,S]—Bus Master IDE Status Register (D31:F2) ......cooiiiiiiiiiiiiiia... 513
14.2.3 BMID[P,S]—Bus Master IDE Descriptor Table Pointer
LT o 1) (= (021 e 2 T 513
14.2.4 AIR—AHCI Index Register (D31:F2) ...t e 514
14.2.5 AIDR—AHCI Index Data Register (D31:F2) ...ouviieiiiiiiiiie e 514
14.3 Serial ATA Index/Data Pair Superset RegiSters ..o 514
14.3.1 SINDX — Serial ATA INdeX (D3L:1F2) ...uuiiiiiiei e e s 515
14.3.2 SDATA — Serial ATA Data (D3L1:F2) ... 515
14.4 AHCI ReQISTEIS (DBl 2) . uiiitiiiie ittt ettt e et ettt e e e e e aaneeaanees 519
14.4.1 AHCI Generic Host Control Registers (D31:F2) .ocvviiiiiiiiiiiiiiieeieeieeeaes 519
14.4.2 POrt ReIiStErs (DB LiF2) ..ttt e ettt et et et e 527
15 SATA Controller Registers (D3 1:F5) ... ..o i 541
15.1 PCI Configuration Registers (SATA—D3L:iFS) .. i 541
15.1.1 VID—Vendor ldentification Register (SATA—D31:F5) ...ociiiiiiiiiiiiiiiiieaes 542
15.1.2 DID—Device Identification Register (SATA—D31:F5) .ccciiiiiiiiiiiiiiiiiiieiaeen 542
15.1.3 PCICMD—PCI Command Register (SATA-D31:F5) .ccciiiiiiiiiiiiiiiiiieeeeeas 543
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15.1.4 PCISTS — PCI Status Register (SATA—D31:F5) ..coiiiiiiiiiiiiii e 544
15.1.5 RID—Revision Identification Register (SATA—D31:F5) ...cciiiiiiiiiiiiiiiiieans 545
15.1.6 Pl—Programming Interface Register (SATA—D31:F5) ... oo, 545
15.1.7 SCC—Sub Class Code Register (SATA—D31:F5) ..oiuuiiiiiiiiii i 545
15.1.8 BCC—Base Class Code Register
(SATA-D3L:FESATA DB L IFD) ettt et aeea 546
15.1.9 PMLT—Primary Master Latency Timer Register
(SAT A D B LI F D) ittt e e e 546
15.1.10PCMD_BAR—Primary Command Block Base Address
RegISter (SATA—D B LIS ) . ittt et aen 546
15.1.11 PCNL_BAR—Primary Control Block Base Address Register
(SAT A D B LI D) ettt e e e 546
15.1.12SCMD_BAR—Secondary Command Block Base Address
REGISTEr (IDE D3LiF L) ottt ettt ettt et et et e e e aeens 547
15.1.13SCNL_BAR—Secondary Control Block Base Address
R ETo Y =T g ] = 2 3t i B T P 547
15.1.14BAR — Legacy Bus Master Base Address Register
LT m I I =) 547
15.1.15SIDPBA — SATA Index/Data Pair Base Address Register
(SAT A D B LI F D) ettt et 548
15.1.16 SVID—Subsystem Vendor ldentification Register
(SAT A D B LI F D) ittt 548
15.1.17SID—Subsystem Identification Register (SATA—D31:F5).....cccviiiiiiiiiiiiinnnnn. 548
15.1.18CAP—Capabilities Pointer Register (SATA—D3L1:F5) ...ooiiiiiiiiiiiiiiieees 548
15.1.19INT_LN—Interrupt Line Register (SATA-D31:F5)...coiiiiiiiiiiiiiiiie e, 549
15.1.20INT_PN—Interrupt Pin Register (SATA—D31:F5) ...ciiiiiiiiiii i 549
15.1.211DE_TIM — IDE Timing Register (SATA—D31:F5) ....ciiiuiiiiiiiiiiiieieaeeenee 549
15.1.22SDMA_CNT—Synchronous DMA Control Register
(SAT A D B LI F D) ettt e 550
15.1.23SDMA_TIM—Synchronous DMA Timing Register
(SAT A D B LI F D) ettt e 550
15.1.241DE_CONFIG—IDE I/0 Configuration Register
(SAT A D B LI F D) ettt e 551
15.1.25PID—PCI Power Management Capability Identification
RegiSter (SATA—D3LiFD) ittt 551
15.1.26 PC—PCI Power Management Capabilities Register
(SAT A D B LI F D) ittt e 551
15.1.27PMCS—PCI Power Management Control and Status
RegIiSter (SATA—D3LiFD) ittt e et 552
15.1.28 MAP—Address Map Register (SATA—D31:F5)16 ...c.ciueiiiiiiiii it 552
15.1.29PCS—Port Control and Status Register (SATA—D31:F5) .....coiiiiiiiiiiiiiiiinenns 553
15.1.30SATACRO— SATA Capability Register O (SATA—D31:F5) ..ccvieiiiiiiiiiiiieieens 554
15.1.31SATACR1— SATA Capability Register 1 (SATA—D31:F5) ...ccoviiiiniiiiiiieannnen. 554
15.1.32FLRCID— FLR Capability ID (SATA—D31:F5) ..ttt 554
15.1.33FLRCLV— FLR Capability Length and Value (SATA—D31:F5) .....cccovevieinennnnen. 555
15.1.34FLRCTRL— FLR Control (SATA—D3L:F5) ittt 555
15.1.35ATS—APM Trapping Status Register (SATA-D31:F5) .cciiiiiiiiiiiiiiiiiiieiaeen 555
15.1.36 ATC—APM Trapping Control (SATA—D31:F5) ..o 556
15.2 Bus Master IDE 1/0 Registers (D3L:iFD) .. i 556
15.2.1 BMIC[P,S]—Bus Master IDE Command Register (D31:F5) ......cccooiiiiiiiia... 557
15.2.2 BMIS[P,S]—Bus Master IDE Status Register (D31:F5).....ccoviiiiiiiiiiiiiianann. 557
15.2.3 BMID[P,S]—Bus Master IDE Descriptor Table Pointer
Lo TR (T g (0 e ) T P 558
15.3 Serial ATA Index/Data Pair Superset REeQISTErS. .. ..ot aeees 558
15.3.1 SINDX—SATA Index Register (D3L:F5) ...t 558
15.3.2 SDATA—SATA Index Data Register (D31:F5) ...ueiiiiiiiiiii i 559
16 Storage Controller Unit (SCU) Registers (SRV/WS SKUs Only)..................coooinanel. 563
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16.1 Register Attribute Definitions . ... oo e 563
16.2 SCU Physical Function Configuration RegiSters. ... ..o 565
16.2.1 PCI Standard Header RegISterS ...t e 567
16.2.2 PF Power Management Capability Structure .......... ..ot 574
16.2.3 PF MSI-X Capability StruCture .........oooiiiiiii i 576
16.2.4 PF PCI Express™ Capability Structure ...........ccooiiiiiiiiiiiiiii e 577
16.2.5 PF Advanced Error Reporting Extended Capability Structure ....................... 582
16.2.6 PF Alternative Routing ID Extended Capability Structure..............c..ccooeenatn. 586
16.2.7 PF SR-10V Extended Capability Structure.......... ... aaaaee, 587
16.2.8 PF TPH Requester Extended Capability Structure ..........c..ccoiiiiiiiiiiiiiann... 592
16.3 SCU Virtual Function Configuration RegiSters. .........ouiiiiiiiii i 594
16.3.1 PCI Standard Header RegISterS .....oiuiiiiii ittt e eiaeeaaas 595
16.3.2 VF MSI-X Capability StrUCTUIe ...t eee 600
16.3.3 VF PCI Express™ Capability StrUCTUIe ........coieiiiiiiii i eee 602
16.3.4 VF Advanced Error Reporting Extended Capability Structure....................... 606
16.3.5 Advanced Error Header LOg RegiSters. ... ..ot 611
16.3.6 VF Alternative Routing ID Extended Capability Structure............................ 612
16.3.7 VF TPH Requester Extended Capability Structure .............cccviiiiiiiiiiiiiinn... 613
16.4 SCU SGPIO Memory Mapped REGISTEIS ... ... e 614
16.4.1 SGICR- SGPIO Interface Control REQISter ........ociiuiiiiiiiiiii i 614
16.4.2 SGPBR- SGPIO Programmable Blink Register..........c.coeiiiiiiiiiiiiiiienieenaen 615
16.4.3 SGSDLR- SGPIO Start Drive Lower RegiSter .......ccviiiiiiiiiiii it 616
16.4.4 SGSDUR- SGPIO Start Drive Upper RegiSter...... ..ot 617
16.4.5 SGSIDLR- SGPIO Input Data Lower RegiSter ........cooooeiiiiiiiiiiiiiiiiieiieeas 618
16.4.6 SGSIDUR- SGPIO Input Data Upper RegiSter......ccooevieiiiiiiiiiiiiiiaeaaeenenn 618
16.4.7 SGVSCR- SGPIO Vendor Specific Code Register .........ccviiiiiiiiiiiiiiiiieieanne. 618
16.4.8 SGODSR[0-7]—SGPIO Output Data Select Register[0-7] .......ccccevievineienn.n. 620
17 EHCI Controller Registers (D29:F0, D26:F0) ..........cccoiiiiiiiiiii e 621
17.1 USB EHCI Configuration Registers
(USB EHCI—D29:F0, D26:F0) «..utiutinteatet e et ea et et e et et e et et e e ae e aaeeeaaens 621
17.1.1 VID—Vendor ldentification Register
(USB EHCI—D29:F0, D26:F0) ...ttt ettt ettt et e e e e e e eeeeeeeas 622
17.1.2 DID—Device ldentification Register
(USB EHCI—D29:F0, D26:F0) ..uuutiieieie ittt ettt et e et e e eeaes 622
17.1.4 PCISTS—PCI Status Register
(USB EHCI—D29:F0, D26:F0) . .uttutiiieet ettt et et e e et e e e e e e eeeneaeens 624
17.1.6 Pl—Programming Interface Register
(USB EHCI—D29:F0, D26:F0) ...ttt ettt ettt e et et e e eaeas 625
17.1.7 SCC—Sub Class Code Register
(USB EHCI—D29:F0, D26:F0) ..ttt et e e et et e e et e e ee e aaens 625
17.1.8 BCC—Base Class Code Register
(USB EHCI—D29:F0, D26:F0) ..ttt et et ettt e e e e e naeeaens 625
17.1.9 PMLT—Primary Master Latency Timer Register
(USB EHCI—D29:F0, D26:F0) . .uutiutuieetetet e ettt et e et e e e eeaaens 625
17.1.10HEADTYP—Header Type Register
(USB EHCI—D29:F0, D26:F0) ..ttt ettt eae et et ee e eaeneraenaens 626
17.1.11MEM_BASE—Memory Base Address Register
(USB EHCI—D29:F0, D26:F0) . .uutiutuieit ettt et et et e e e ee e eaeaaeas 626
17.1.12SVID—USB EHCI Subsystem Vendor ID Register
(USB EHCI—D29:F0, D26:F0) . .uttutuieet ettt et et ettt ee e e e aeeneenans 626
17.1.13SID—USB EHCI Subsystem ID Register
(USB EHCI—D29:F0, D26:F0) . .uuutiieeeie et et ettt et e et et eeaes 627
17.1.14CAP_PTR—Capabilities Pointer Register
(USB EHCI—D29:F0, D26:F0) .. .uttutiiuet ettt et ettt et e e et eeaneeeeas 627
17.1.15INT_LN—Interrupt Line Register
(USB EHCI—D29:F0, D26:F0) ..uuutineieie et e ettt et e et eeaes 627
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17.1.16 INT_PN—Interrupt Pin Register

(USB EHCI—D29:F0, D26:F0) . ...ttt et e et e et et e e e eeeaes 627
17.1.17PWR_CAPID—PCI Power Management Capability 1D
Register (USB EHCI—D29:F0, D26:F0) ...ciiiuiiiiiiiii e ee e e aaeea 628
17.1.18NXT_PTR1—Next Item Pointer #1 Register
(USB EHCI—D29:F0, D26:F0)....utuutuitiie ettt e et et e e e eeeaes 628
17.1.19PWR_CAP—Power Management Capabilities Register
(USB EHCI—D29:F0, D26:F0). ...ttt ettt e e e e 628
17.1.20PWR_CNTL_STS—Power Management Control/
Status Register (USB EHCI—D29:F0, D26:F0) ....coiiiiiiiiiiiiiie i 629
17.1.21 DEBUG_CAPID—Debug Port Capability ID Register
(USB EHCI—D29:F0, D26 F0)...uutuutieitiiie ettt e e et eeeeaeeenes 629
17.1.22NXT_PTR2—Next Item Pointer #2 Register
(USB EHCI—D29:F0, D26:F0) ... .ttt ettt e e e e e e eeeeeaes 630
17.1.23DEBUG_BASE—Debug Port Base Offset Register
(USB EHCI—D29:F0, D26:F0)...uutueeintiiie ittt e e e e eeeeeaes 630
17.1.24USB_RELNUM—USB Release Number Register
(USB EHCI—D29:F0, D26:F0) ... .ttt ettt e et et e e et e e e eeeaes 630
17.1.25FL_ADJ—Frame Length Adjustment Register
(USB EHCI—D29:F0, D26 F0) . ...ttt et e et eeeeeeeeaes 630
17.1.26 PWAKE_CAP—Port Wake Capability Register
(USB EHCI—D29:F0, D26:F0) ... .ttt et e e e e e e eeeeeaes 631
17.1.27LEG_EXT_CAP—USB EHCI Legacy Support Extended
Capability Register (USB EHCI—D29:F0, D26:F0).....cccciiuiiiiiiiiiiiieeeaannen 632
17.1.28LEG_EXT_CS—USB EHCI Legacy Support Extended
Control / Status Register (USB EHCI—D29:F0, D26:F0) ....cceviiiiiiiiiiiainenn. 632
17.1.29SPECIAL_SMI—Intel® Specific USB 2.0 Intel® SMI
Register (USB EHCI—D29:F0, D26:F0) ...ciiiuiiiiiiiieii et et eeeeaaeeas 634
17.1.30ACCESS_CNTL—Access Control Register
(USB EHCI—D29:F0, D26:F0) . ...ttt et et et et et e e eeeeaes 635
17.1.31EHCIIR1—EHCI Initialization Register 1
(USB EHCI—D29:F0, D26:F0).....cueieitiiieieeae ettt et e e e e 635
17.1.32EHCIIR2—EHCI Initialization Register 2 (USB EHCI—D29:F0, D26:FO0) ......... 636
17.1.33FLR_CID—Function Level Reset Capability 1D
(USB EHCI—D29:F0, D26:F0) ... .ttt e et et e e e e eaeeaes 636
17.1.35FLR_CLV—Function Level Reset Capability Length and Version
(USB EHCI—D29:F0, D26:F0). ...ttt et et et e e e e e e 637
17.1.36 FLR_CTRL—Function Level Reset Control Register
(USB EHCI—D29:F0, D26:F0) ... utueeetttie ettt ettt e e eeeeenes 637
17.1.37FLR_STAT—Function Level Reset Status Register
(USB EHCI—D29:F0, D26:F0). ...ttt e et et e e eae e 638
17.1.38EHCIIR3—EHCI Initialization Register 3 (USB EHCI—D29:F0, D26:FO0) ......... 638
17.1.39EHCIIR4—EHCI Initialization Register 4 (USB EHCI—D29:F0, D26:FO0) ......... 638
17.2 Memory-Mapped 1/0 ReQISTOIS ...t aaae e 639
17.2.1 Host Controller Capability RegiSters. ... ..o 639
17.2.2 Host Controller Operational REQISTErs ......ccuiiiiiiiii i e 642
17.2.3 USB 2.0-Based Debug POrt RegiSters.......c.oviiiiii i 652
Intel® High Definition Audio Controller Registers (D27:F0)..................cccceeeniiinnn. 655
18.1 Intel® HD Audio PCI Configuration Space (Intel HD Audio—D27:F0) ........cccovviieana. 655
18.1.1 VID—Vendor ldentification Register
(Intel® HD Audio CoNtroller—D27:F0) .....veu e 656
18.1.2 DID—Device ldentification Register
(Intel® High Definition Audio Controller—D27:FO) .....oiiiiiiiiiiiiiiiiaaiaee e, 657
18.1.3 PCICMD—PCI Command Register
(Intel® HD Audio CoNtroller—D27:F0) ..c..ovee e 657
18.1.4 PCISTS—PCI Status Register
(Intel® HD Audio Controller—D27:F0) ... 658
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18.1.5 RID—Revision Identification Register

(Intel® HD Audio Controller—D27:F0) ... 658
18.1.6 Pl—Programming Interface Register

(Intel® HD Audio CoNtroller—D27:F0) .. ... e 658
18.1.8 BCC—Base Class Code Register

(Intel® HD Audio Controller—D27:F0) ... 659
18.1.9 CLS—Cache Line Size Register

(Intel® HD Audio CoNtroller—D27:F0) .. ..uneee e 659
18.1.10LT—Latency Timer Register

(Intel® HD Audio Controller—D27:F0) ... 659
18.1.11HEADTYP—Header Type Register

(Intel® HD Audio CoONtroller—D27:F0) .. ..u e 659
18.1.13HDBARU—Intel® HD Audio Upper Base Address Register

(Intel® HD Audio Controller—D27:F0) ... 660
18.1.14SVID—Subsystem Vendor ldentification Register

(Intel® High Definition Audio Controller—D27:F0) .....oecuueeeieeeeeeeeeeeeeeeenne. 660
18.1.16 CAPPTR—Capabilities Pointer Register

(Intel® HD Audio Controller—D27:F0) ... 661
18.1.17 INTLN—Interrupt Line Register

(Intel® HD Audio CoNtroller—D27:F0) .....u.eeeeeeee e 661
18.1.18INTPN—Interrupt Pin Register

(Intel® HD Audio Controller—D27:F0) ... 661
18.1.20HDINIT1—Intel® High Definition Audio Initialization Register 1

(Intel® High Definition Audio Controller—D27:F0).....eeuueeeieeeeeeeeeeeeeeeenne. 662
18.1.21 PID—PCI Power Management Capability ID Register

(Intel® HD Audio Controller—D27:F0) ... 662
18.1.22PC—Power Management Capabilities Register

(Intel® HD Audio CoONtroller—D27:F0) . ... 662
18.1.23PCS—Power Management Control and Status Register

(Intel® HD Audio Controller—D27:F0) ... 663
18.1.24 MID—MSI Capability ID Register

(Intel® HD Audio CoONtroller—D27:F0) .. ... 663
18.1.25MMC—MSI Message Control Register

(Intel® HD Audio Controller—D27:F0) ... 664
18.1.26 MMLA—MSI Message Lower Address Register

(Intel® HD Audio CoNtroller—D27:F0) .. ... 664
18.1.27 MMUA—MSI Message Upper Address Register

(Intel® HD Audio Controller—D27:F0) ... 664
18.1.28 MMD—MSI Message Data Register

(Intel® HD Audio CoNtroller—D27:F0) .. ... 664
18.1.30PXC—PCI Express* Capabilities Register

(Intel® HD Audio Controller—D27:F0) ... 665
18.1.31 DEVCAP—Device Capabilities Register

(Intel® HD Audio CoNtroller—D27:F0) .. ..u.eee e 665
18.1.32DEVC—Device Control Register

(Intel® HD Audio Controller—D27:FO0) ... 666
18.1.33DEVS—Device Status Register

(Intel® HD Audio CoNtroller—D27:F0) .. ..u.eeee e 666
18.1.34VCCAP—Virtual Channel Enhanced Capability Header

(Intel® HD Audio Controller—D27:F0) ... 667
18.1.35PVCCAP1—Port VC Capability Register 1

(Intel® HD Audio CoNtroller—D27:F0) .....u.eee e 667
18.1.36 PVCCAP2 — Port VC Capability Register 2

(Intel® HD Audio Controller—D27:F0) ... 667
18.1.37PVCCTL — Port VC Control Register

(Intel® HD Audio CoONtroller—D27:F0) .. .c.uneee e 668
18.1.38PVCSTS—Port VC Status Register

(Intel® HD Audio Controller—D27:F0) ... 668
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18.1.39VCOCAP—VCO Resource Capability Register

(Intel® HD Audio Controller—D27:F0) ... 668
18.1.40VCOCTL—VCO Resource Control Register

(Intel® HD Audio CoNtroller—D27:F0) ..c..ovee e 669
18.1.41VCOSTS—VCO Resource Status Register

(Intel® HD Audio Controller—D27:F0) ... 669
18.1.42VCiCAP—VCi Resource Capability Register

(Intel® HD Audio CoNtroller—D27:F0) ..c..oveu e 669
18.1.43VCIiCTL—VCi Resource Control Register

(Intel® HD Audio Controller—D27:F0) ... 670
18.1.44VCiSTS—VCi Resource Status Register

(Intel® HD Audio CoNtroller—D27:F0) .....oveu e 670
18.1.45RCCAP—Root Complex Link Declaration Enhanced

Capability Header Register (Intel® HD Audio Controller—D27:FO)................ 670
18.1.46 ESD—Element Self Description Register

(Intel® HD Audio CoNtroller—D27:F0) ..c..oven e 671
18.1.47L1DESC—Link 1 Description Register

(Intel® HD Audio Controller—D27:F0) ... 671
18.1.48L1ADDL—Link 1 Lower Address Register

(Intel® HD Audio CoNtroller—D27:F0) .....oveueeee e 671
18.1.49L1ADDU—Link 1 Upper Address Register

(Intel® HD Audio Controller—D27:F0) ... 671
Intel® HD Audio Memory Mapped Configuration
Registers (INtel® HD AUio— D27 :F0) ...ttt et et eaneaaneas 672
18.2.1 GCAP—GIlobal Capabilities Register

(Intel® HD Audio Controller—D27:F0) ... 675
18.2.2 VMIN—Minor Version Register

(Intel® HD Audio Controller—D27:F0) ..ot 675
18.2.3 VMAJ—Major Version Register

(Intel® HD Audio Controller—D27:F0) ... 676
18.2.4 OUTPAY—Output Payload Capability Register

(Intel® HD Audio Controller—D27:F0) ...cuneiiie i 676
18.2.5 INPAY—Input Payload Capability Register

(Intel® HD Audio Controller—D27:F0) ....uueiii i 676
18.2.6 GCTL—GIlobal Control Register

(Intel® HD Audio Controller—D27:F0) ... e 677
18.2.8 STATESTS—State Change Status Register

(Intel® HD Audio Controller—D27:F0) ... e 678
18.2.9 GSTS—Global Status Register

(Intel® HD Audio Controller—D27:F0) .. ..o 678
18.2.11 INSTRMPAY—Input Stream Payload Capability

(Intel® HD Audio Controller—D27:F0) ....uueiii i 679
18.2.12INTCTL—Interrupt Control Register

(Intel® High Definition Audio Controller—D27:F0).....c.ccoiiiiiiiiiiiiiiiiieaneens 679
18.2.13INTSTS—Interrupt Status Register

(Intel® HD Audio Controller—D27:F0) ...t 680
18.2.15SSYNC—Stream Synchronization Register

(Intel® HD Audio Controller—D27:F0) ...t eee 681
18.2.16 CORBLBASE—CORB Lower Base Address Register

(Intel® HD Audio Controller—D27:F0) ... e 681
18.2.17 CORBUBASE—CORB Upper Base Address Register

(Intel® HD Audio Controller—D27:F0) ... eees 682
18.2.18CORBWP—CORB Write Pointer Register

(Intel® HD Audio Controller—D27:F0) ... e 682
18.2.19CORBRP—CORB Read Pointer Register

(Intel® High Definition Audio Controller—D27:F0).....c.ccviiiiiiiiiiiiiiiiieaeens 682
18.2.21 CORBST—CORB Status Register

(Intel® HD Audio Controller—D27:F0) ... e 683
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18.2.22CORBSIZE—CORB Size Register

Intel® HD Audio Controller—D27 :FOUSING) -cuuutiiiiii i 683
18.2.24RIRBUBASE—RIRB Upper Base Address Register

(Intel® HD Audio Controller—D27:F0) ....uuiiieiii et eeeeaaaes 684
18.2.25RIRBWP—RIRB Write Pointer Register

(Intel® HD Audio Controller—D27:F0) .....oiuii i 684
18.2.27RIRBCTL—RIRB Control Register

(Intel® HD Audio Controller—D27:F0) .....uiiieiii et eeeeaaaes 685
18.2.29RIRBSIZE—RIRB Size Register

(Intel® HD Audio Controller—D27:F0) ... 686
18.2.30IC—Immediate Command Register

(Intel® HD Audio Controller—D27:F0) ....ciuuiiiii e e 686
18.2.31IR—Immediate Response Register

(Intel® HD Audio Controller—D27:F0) ... 687
18.2.32I1CS—Immediate Command Status Register

(Intel® HD Audio Controller—D27:F0) ....ciuuiiiii i 687
18.2.33DPLBASE—DMA Position Lower Base Address Register

(Intel® HD Audio Controller—D27:F0) ... 687
18.2.34DPUBASE—DMA Position Upper Base Address Register

(Intel® HD Audio Controller—D27:F0) ...ueiuuiiiii i e 688
18.2.35SDCTL—Stream Descriptor Control Register

(Intel® HD Audio Controller—D27:F0) .....oiui i 688
18.2.36 SDSTS—Stream Descriptor Status Register

(Intel® HD Audio Controller—D27:F0) ...ueinuiiiii i e 689
18.2.37SDLPIB—Stream Descriptor Link Position in Buffer

Register (Intel® High Definition Audio Controller—D27:FO) ......cc.cccviiiiainat 690
18.2.38SDCBL—Stream Descriptor Cyclic Buffer Length Register

(Intel® High Definition Audio Controller—D27:F0) ......cooiiiiiiiiiiiiiieaieenne, 690
18.2.39SDLVI—Stream Descriptor Last Valid Index Register

(Intel® High Definition Audio Controller—D27:F0) ....ccoiiiiiiiiiiiiiiiieaaee, 691
18.2.40SDFIFOW—Stream Descriptor FIFO Watermark Register

(Intel® HD Audio Controller—D27:F0) ...ueinueiiii i e 691
18.2.411SDFIFOS—Stream Descriptor FIFO Size Register - Input

Streams (Intel® High Definition Audio Controller—D27:FO0).........ccoiieviiaen... 692
18.2.42 SDFIFOS—Stream Descriptor FIFO Size Register - Output

Streams (Intel® High Definition Audio Controller—D27:FO).........ccccceviia.... 692
18.2.43SDFMT—Stream Descriptor Format Register

(Intel® High Definition Audio Controller—D27:F0) ....ccoiiiiiiiiiiiiiiiiaaee. 693

18.2.44SDBDPL—Stream Descriptor Buffer Descriptor List Pointer
Lower Base Address Register (Intel® High Definition

Audio CoNtroller—D27 1F0) .. ...ttt e e 694

19 SMBus Controller Registers (D31:F3) ... e 695
19.1 PCI Configuration Registers (SMBUS—D31:F3)....uiiiiiiiiiiiii e 695
19.1.1 VID—Vendor ldentification Register (SMBUS—D31:F3)...ccciiiiiiiiiiiiiiiieannsn. 695
19.1.2 DID—Device ldentification Register (SMBUS—D31:F3) ...ccccviiiiiiiiiiiiiiennnen. 696
19.1.3 PCICMD—PCI Command Register (SMBUS—D31:F3) ...coiiiiiiiiiiiiiiiiiieas 696
19.1.4 PCISTS—PCI Status Register (SMBUS—D31:F3) ..ciuuiiiiiiiiiii i eieeaae e 697
19.1.5 RID—Revision ldentification Register (SMBUS—D31:F3) .....ccoiiiiiiiiiiiiiannne 697
19.1.6 Pl—Programming Interface Register (SMBUS—D31:F3)...cccvviiiiiiiiiiiininnnnnn. 698
19.1.7 SCC—Sub Class Code Register (SMBUS—D31:F3)..iiiiiiiiiiiiiiiiiiiiiieeieanes 698
19.1.8 BCC—Base Class Code Register (SMBUS—D31:F3) ..cooiiiiiiiiiiiiiiiiieeenae 698

19.1.9 SMBMBARO—D31_F3_SMBus Memory Base Address O (SMBus—D31:F3) ..... 698
19.1.10SMBMBAR1—D31_F3_SMBus Memory Base Address 1 (SMBus—D31:F3) ..... 699
19.1.11 SMB_BASE—SMBus Base Address Register

(SMBUS—D3BLIF3) .. ettt 699
19.1.12SVID—Subsystem Vendor Identification Register

(SMBUS— D B i F 2/ F ) e e 699
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19.1.13SID—Subsystem Identification Register

(SMBUS—D3L:iF2/FA) . et 699
19.1.15INT_PN—Interrupt Pin Register (SMBUS—D31:F3) ....cciiiiiiiiiiiiiiiiiieeieenas 700
19.1.16 HOSTC—Host Configuration Register (SMBUs—D31:F3)......ccceviiiiiiiiiiiiinnnn. 700
19.2.2 HST_CNT—Host Control Register (SMBUS—D31:F3) ..ciiiiiiiiiiiiiiiiieiiieeaaeen 703
19.2.3 HST_CMD—Host Command Register (SMBUs—D31:F3) .....cccciiiiiiiiiiiiiiennenns 704
19.2.4 XMIT_SLVA—Transmit Slave Address Register

(SMBUS—D3L:F3) .ttt ettt et 704
19.2.5 HST_DO—Host Data O Register (SMBUS—D31:F3) ...coiiiiiiiiiiiiiiiiieaiaen 704
19.2.6 HST_D1—Host Data 1 Register (SMBUS—D31:F3) .ccciiiiiiiiiiiiiiiiiiieeaaee 704
19.2.7 Host_BLOCK_DB—Host Block Data Byte Register

(SMBUS—D3L:iF3) .ttt ettt ettt 705
19.2.8 PEC—Packet Error Check (PEC) Register

(SMBUS—D3L:F3) .ttt ettt 705
19.2.9 RCV_SLVA—Receive Slave Address Register

(SMBUS—D 3L :iF3) .ttt ettt 705
19.2.10SLV_DATA—Receive Slave Data Register (SMBUs—D31:F3) ......ccceviiiieiinen.. 706
19.2.11 AUX_STS—Auxiliary Status Register (SMBUS—D31:F3) ....ccoiiiiiiiiiiiiiaiinnn. 706
19.2.12 AUX_CTL—Auxiliary Control Register (SMBUs—D31:F3) ....cccoviiiiiiiiiiaiinnns 706
19.2.13SMLINK_PIN_CTL—SMLink Pin Control Register

(SMBUS—D3L:iF3) .ttt ettt 707
19.2.14SMBus_PIN_CTL—SMBus Pin Control Register

(SMBUS—D3LIF3) .ttt ettt 707
19.2.15SLV_STS—Slave Status Register (SMBUS—D31:F3) ..coceviiiiiiiiiiiiiieieenes 708
19.2.16 SLV_CMD—Slave Command Register (SMBUS—D31:F3) .....cceiiiiiiiiiiiiieinnenns 708
19.2.17NOTIFY_DADDR—NOotify Device Address Register

(SMBUS—D3L:F3) .ttt et ettt 709
19.2.19NOTIFY_DHIGH—Notify Data High Byte Register

(SMBUS—D 3L 3) .ttt ettt 709

PCI Express* Configuration Registers ........... ... 711
20.1 PCI Express* Configuration Registers
(PCI Express*—D28:FO/F1/F2/F3/FAIFS/FEO/ET) .o 711
20.1.1 VID—Vendor Ildentification Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS5/F6/FT/F6/FT) ..o, 713
20.1.2 DID—Device ldentification Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS5/F6/FT7/F6/FT) cueiaiiiiiiiaiiiaianenn. 713
20.1.5 RID—Revision ldentification Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS5/F6/FT/F6/FT) c.cnieiiaiiiiiiieiaaanne. 715
20.1.7 SCC—Sub Class Code Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS5/FO/FT7/F6/FT) cueiiaiiiiiiaiiiaianenn. 716
20.1.8 BCC—Base Class Code Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS5/F6/FT/F6/FT) c.cniiiiiiiiiiieiaaenne. 716
20.1.9 CLS—Cache Line Size Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/F6/FT/FO/FT) ccueiniiiiiiiiiiieianenn. 716
20.1.10PLT—Primary Latency Timer Register

(PCI Express*—D28:FO/F1/F2/F3/FA/F5/F6/FT/F6/FT) c.cunieiiiiiiiiiieaeaenne. 716
20.1.11HEADTYP—Header Type Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS5/F6/FT/F6/FT) o, 717
20.1.12BNUM—Bus Number Register

(PCI Express*—D28:FO/F1/F2/F3/FA/F5/F6/FT/F6/FT) c.cnieiieiiiiiiieinaenne. 717
20.1.13SLT—Secondary Latency Timer

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT/F6/FT) o, 717
20.1.1410BL—I1/0 Base and Limit Register

(PCI Express*—D28:FO/F1/F2/F3/FA/F5/F6/FT/F6/FT) c.cnieiieiiiiiiieiaaenne. 717
20.1.15SSTS—Secondary Status Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS5/FO/FT/FO/FT) coueineiiiiiiiiiieianann. 718
20.1.16 MBL—Memory Base and Limit Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS5/F6/FT/F6/FT) c.cuieiiaiiiiiiieanaanne. 718
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20.1.17PMBL—Prefetchable Memory Base and Limit Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/F6/FT/FO/FT) ..o, 719
20.1.18PMBU32—Prefetchable Memory Base Upper 32 Bits

Register (PCI Express*—D28:F0/F1/F2/F3/F4/F5/F6/F7/F6/F7) ....cccc.......... 719
20.1.19PMLU32—Prefetchable Memory Limit Upper 32 Bits

Register (PCI Express*—D28:FO/F1/F2/F3/FA4/F5/F6/F7/F6/FT7) ..ccocvvevnann.... 719
20.1.20CAPP—Capabilities List Pointer Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT/FG/FT) .o 720
20.1.21 INTR—Interrupt Information Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/F6/FT/FO/FT) ..o 720
20.1.22BCTRL—Bridge Control Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/F6/FT/FO/FT)..cnnnaiiiiiiiiiiieannnn. 721
20.1.23CLIST—Capabilities List Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) . cuuaiiei i 721
20.1.25DCAP—Device Capabilities Register

(PCI Express*—D28:FO/F1/F2/F3/FAIFS/FB/FT) ....ceenaeeaeaeeiaeeeeaeeieeeaaen. 722
20.1.26 DCTL—Device Control Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .cuueiiiii e 722
20.1.27DSTS—Device Status Register

(PCI Express*—D28:FO/F1/F2/F3/FAIFS/FO/FT) i 723
20.1.28LCAP—Link Capabilities Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .cuenii i 724
20.1.29LCTL—Link Control Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .o 726
20.1.30LSTS—Link Status Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .cuueiiiiii i 727
20.1.31SLCAP—SIot Capabilities Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .o 728
20.1.32SLCTL—Slot Control Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .cuneiiiiei i 728
20.1.33SLSTS—Slot Status Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .cuuaniiiiii i 729
20.1.34RCTL—Root Control Register

(PCI Express*—D28:FO/FL1/F2/F3/FA/FS/FO/FT) .o 730
20.1.35RSTS—Root Status Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .o 730
20.1.36 DCAP2—Device Capabilities 2 Register

(PCI Express*—D28:FO/FL1/F2/F3/FA/FS/FO/FT) .cueiiiiii i 731
20.1.37DCTL2—Device Control 2 Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .o 731
20.1.39LSTS2—Link Status 2 Register

(PCI Express*— D28:FO/F1/F2/F3/FA/FS/FO/FT) c.ueneieiiii e 732
20.1.40MID—Message Signaled Interrupt Identifiers Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .o 732
20.1.41 MC—Message Signaled Interrupt Message Control Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .c.ueii i 733
20.1.42 MA—Message Signaled Interrupt Message Address

Register (PCl Express*—D28:FO/F1/F2/F3/FA/FS5/FO/FT) coiuiiiiiiiiiiiiaan, 733
20.1.43MD—Message Signaled Interrupt Message Data Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .cueiiiii i 733
20.1.44 SVCAP—Subsystem Vendor Capability Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .o 733
20.1.45SVID—Subsystem Vendor ldentification Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .cuenii i 734
20.1.46 PMCAP—Power Management Capability Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .cuuaniiiiiiiii i 734
20.1.47PMC—PCI Power Management Capabilities Register

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) .cueiiiii e 734
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20.1.49MPC2—Miscellaneous Port Configuration Register 2

(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) e 735
20.1.50MPC—Miscellaneous Port Configuration Register
(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) c.uoneeiiiiiiiiciieeie e 736
20.1.51 SMSCS—SMI/SCI Status Register
(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) . 738
20.1.52RPDCGEN—Root Port Dynamic Clock Gating Enable
(PCI Express-D28:FO/F1/F2/F3/FA/FS/FO/ET) c.ueneiiieiieiiiiieeee e 739
20.1.53PECR1—PCI Express* Configuration Register 1
(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) i 739
20.1.55UES—Uncorrectable Error Status Register
(PCI Express*—D28:FO/F1/F2/F3/FAIFS/FO/FT) .o 740
20.1.57UEV — Uncorrectable Error Severity
(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) cuuneeiiiiiaeee e 742
20.1.58CES — Correctable Error Status Register
(PCI Express*—D28:FO/F1/F2/F3/FAIFS/FB/FT) oo 742
20.1.59CEM — Correctable Error Mask Register
(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) . 743
20.1.60AECC — Advanced Error Capabilities and Control Register
(PCI Express*—D28:FO/F1/F2/F3/FAIFS/FO/FT) .o 743
20.1.61RES — Root Error Status Register
(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) . 744
20.1.62PEETM — PCI Express* Extended Test Mode Register
(PCI Express*—D28:FO/F1/F2/F3/FA/FS/FO/FT) e 744
High Precision Event Timer Registers........... ... 745
21.1 Memory Mapped REGISTEIS ...ttt et ettt et e et e et e e et e e aneeneanens 745
21.1.1 GCAP_ID—General Capabilities and ldentification Register ......................... 746
21.1.3 GINTR_STA—General Interrupt Status Register........ccoooiiiiiiiiiiiiiiiiieeannsn. 747
21.1.5 TIMn_CONF—Timer n Configuration and Capabilities Register ..................... 748
21.1.6 TIMn_COMP—Timer n Comparator Value Register .........ccoooviiiiiiiiiiniennnnn. 750
21.1.7 TIMERn_PROCMSG_ROUT—
Timer n Processor Message Interrupt Rout Register ..........ccoooiiiiiiiiiiaa... 751
Serial Peripheral Interface (SPI) ... i 753
22.1 Serial Peripheral Interface Memory Mapped Configuration Registers........................ 753
22.1.1 BFPR -BIOS Flash Primary Region Register
(SP1 Memory Mapped Configuration RegiSters)........cooiiieiiieiiiiiiiiiiiiaaaaaenn. 754
22.1.3 HSFC—Hardware Sequencing Flash Control Register
(SP1 Memory Mapped Configuration RegiSters)......ccceviiieiiiiiiiiiiiiiiiieannn. 756
22.1.4 FADDR—Flash Address Register
(SP1 Memory Mapped Configuration RegisSters)........cooiooiiiiiiiiiiiiiiaiaaaenn. 756
22.1.6 FDATAN—Flash Data [N] Register
(SP1 Memory Mapped Configuration RegiSters)......cccoviiieiiiiiiiiiiiiiiiiienannn. 757
22.1.8 FREGO—Flash Region 0 (Flash Descriptor) Register
(SP1 Memory Mapped Configuration Registers).........oooioiiiiiiiiiiiiiiiaiiiaenn. 758
22.1.10FREG2—Flash Region 2 (Intel® ME) Register
(SP1 Memory Mapped Configuration RegiSters)........cooiiieiiiiiiiiiiiiiiiaeaaaenn. 759
22.1.11FREG3—Flash Region 3 (GbE) Register
(SP1 Memory Mapped Configuration RegisSters)........cooiieiiiiiiiiiiiiiiiaaaaann. 759
22.1.12FREG4—Flash Region 4 (Platform Data) Register
(SPI Memory Mapped Configuration Registers)........coooviiiiiiiiiiiiiiiiaiannen. 760
22.1.13PRO—Protected Range O Register
(SP1 Memory Mapped Configuration RegiSters).......ccoviiieiiiiiiiiiiiiiiiiaaaaann. 760
22.1.14PR1—Protected Range 1 Register
(SPI Memory Mapped Configuration Registers).......ccooeviiiiiiiiiiiiiiii i, 761
22.1.15PR2—Protected Range 2 Register
(SP1I Memory Mapped Configuration RegisSters)........coovviiiiiiiiiiiiieieenens 761
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22.1.17PR4—Protected Range 4 Register

(SP1 Memory Mapped Configuration Registers) .........ccoiiiiiiiiiiiiiiiiiiiiaaas 762
22.1.19SSFC—Software Sequencing Flash Control Register
(SP1 Memory Mapped Configuration RegiSters) .......coceviiiiiiiiiiiiiiiiiieanns 764
22.1.20PREOP—Prefix Opcode Configuration Register
(SP1 Memory Mapped Configuration Registers) .........ccoiiiiiiiiiiiiiiiiiiiaas 765
22.1.210PTYPE—Opcode Type Configuration Register
(SP1 Memory Mapped Configuration RegiSters) .......cocvviiiiiiiiiiiiiiiiieanns 765
22.1.22 OPMENU—Opcode Menu Configuration Register
(SP1 Memory Mapped Configuration RegiSters) ........ocoviiiiiiiiiiiiiiiiiieaas 766
22.1.23FDOC—Flash Descriptor Observability Control Register
(SP1 Memory Mapped Configuration RegisSters) .......ccooeviiiiiiiiiiiiiieiieenn. 766
22.1.24FDOD—Flash Descriptor Observability Data Register
(SP1 Memory Mapped Configuration RegiSters) ........ocoviiiiiiiiiiiiiiiiiieaas 767
22.1.25 AFC—Additional Flash Control Register
(SP1 Memory Mapped Configuration RegisSters) .......ccooeviiiiiiiiiiiiiinieenn. 767
22.1.26LVSCC— Host Lower Vendor Specific Component Capabilities Register
(SP1 Memory Mapped Configuration RegisSters) ........ocoviiiiiiiiiiiiiiiiiiieaas 767
22.1.27UVSCC— Host Upper Vendor Specific Component Capabilities Register
(SP1 Memory Mapped Configuration RegisSters) .......ccooeviiiiiiiiiiiiiieeieenn. 768
22.1.28FPB — Flash Partition Boundary
(SP1 Memory Mapped Configuration RegisSters) .........coviiiiiiiiiiiiiiiiiiieaas 769
22.1.29SRDL — Soft Reset Data Lock
(SP1 Memory Mapped Configuration RegisSters) .......ccoovviiiiiiiiiiiiiiieeieenn. 770
22.1.30SRDC — Soft Reset Data Control
(SP1 Memory Mapped Configuration RegiSters) ........ocoviiiiiiiiiiiiiiiiiieaas 770
22.1.31SRD — Soft Reset Data
(SP1 Memory Mapped Configuration RegiSters) .......ccooevieiiiiiiiiiiiienieennn 770
22.2 Flash DesCriptor RECOIAS ... ... et aaeeas 770
22.4 GDbE SPI Flash Program RegiSTerS. .. ...ttt e e eneeeeas 771
22.4.2 HSFS—Hardware Sequencing Flash Status Register
(GbE LAN Memory Mapped Configuration Registers) ........c.cccceviiviiiiiiiinnnnns. 772
22.4.3 HSFC—Hardware Sequencing Flash Control Register
(GbE LAN Memory Mapped Configuration Registers) ........c.coooviiiiiiiiiiiaaann. 773
22.4.4 FADDR—Flash Address Register
(GbE LAN Memory Mapped Configuration Registers) ........c.cccvviiiiiiiiiinnnnnn 773
22.4.6 FRAP—Flash Regions Access Permissions Register
(GbE LAN Memory Mapped Configuration Registers) ........c..ooooiiiiiiiiiiiiaaain. 774
22.4.8 FREG1—Flash Region 1 (BIOS Descriptor) Register
(GbE LAN Memory Mapped Configuration Registers) ........c.cccvviiiiiiiiinnnnnn. 775
22.4.9 FREG2—Flash Region 2 (Intel® ME) Register
(GbE LAN Memory Mapped Configuration Registers) ........c.cooooiiiiiiiiiiiaain. 775
22.4.11 PRO—Protected Range O Register
(GbE LAN Memory Mapped Configuration Registers) ........c.cccviiiiiiiiiiinnnnnn 776
22.4.13SSFS—Software Sequencing Flash Status Register
(GbE LAN Memory Mapped Configuration Registers) ........c..ooooiiiiiiiiiiiaaan. 777
22.4.14 SSFC—Software Sequencing Flash Control Register
(GbE LAN Memory Mapped Configuration Registers) ........c.ccoeviiiiiiiiiiinnnnn. 778
22.4.15PREOP—Prefix Opcode Configuration Register
(GbE LAN Memory Mapped Configuration Registers) ........c..coooiiiiiiiiiiiaaai. 779
22.4.16 OPTYPE—Opcode Type Configuration Register
(GbE LAN Memory Mapped Configuration Registers) ........c.cccvviiiiiiiiiinnnnnn, 779
22.4.17 OPMENU—Opcode Menu Configuration Register
(GbE LAN Memory Mapped Configuration Registers) ........c.ooooiiiiiiiiiiinaann, 780
23 Thermal Sensor Registers (D31:F6) ..... ... i 781
23.1 PCI Bus Configuration REGISTEIS ...t aaeas 781
23.1.1 VID—Vendor ldentification RegiSter ..........oiiiiiiii i 782
23.1.2 DID—Device Identification REQISTEr.......cuuuiiiii i 782
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23.1.3 CMD—CommaNnd REQISTEN .. ...t et eae e 782
23.1.4 STS—Status ReQISTOr ... e 783
23.1.5 RID—Revision ldentification RegiSter ...... ..o 783
23.1.6 Pl— Programming Interface RegiSter ...... ..o 783
23.1.7 SCC—Sub Class Code REQISTEr.....ciiuiiiii it e e e 784
23.1.8 BCC—Base Class Code REQISTEr ..ottt aaneas 784
23.1.9 CLS—Cache Line Size REQISTEI ... .t e ee e 784
23.1.10LT—Latency Timer ReQISTEr ... .ot ae e 784
23.1.11HTYPE—Header Type ReQISter ... ... i 784
23.1.12TBAR—Thermal Base ReQISter ... e 785
23.1.13TBARH—Thermal Base High DWord Register.........cccoiiiiiiiiiiiiiiiiiiieeiiaeen. 785
23.1.14SVID—Subsystem Vendor ID ReQISTEr .....ooceiiiiiiiiiiiei i eeea 785
23.1.16 CAP_PTR —Capabilities Pointer ReQISter .......c.oiiiiiiiii i 786
23.1.170ffset 3Ch — INTLN—Interrupt Line Register........cccviiiiiiiiiiiiiiiiiieeieenne 786
23.1.18INTPN—INterrupt PiN REQISTEr .. ... e 786
23.1.19TBARB—BIOS Assigned Thermal Base Address Register ..........cc.ooceviieiinn.. 787
23.1.20TBARBH—BIOS Assigned Thermal Base High DWord Register...................... 787
23.1.21PID—PCI Power Management Capability ID Register .........cccooivviiiiiiinninn... 787
23.1.22PC—Power Management Capabilities Register ..........ccoiiiiiiiiiiiiiiiiiiieens 788
23.1.23PCS—Power Management Control And Status Register ..........c.ccooiviieiieinnen. 788
23.2 Thermal Memory Mapped Configuration Registers
(Thermal SENSOF — DB LiF26) ...uu it ettt e aaae e aaae 789
23.2.1 TSIU—Thermal Sensor In Use ReQiSter ......cccoviiiiiiiiiiiiii e 789
23.2.3 TSS—Thermal Sensor Status RegiSter......coouiiiiiiii i 790
23.2.4 TSTR — Thermal Sensor Thermometer Read Register ............cooceiiiieiienn... 790
23.2.5 TSTTP—Thermal Sensor Temperature Trip Point Register ..............cocvieennen. 791
23.2.6 TSCO—Thermal Sensor Catastrophic Lock-Down Register.............ccooocevuet.. 791
23.2.7 TSES—Thermal Sensor Error Status Register .........oociiiiiiiiiiiiiiii i 791
23.2.8 TSGPEN—Thermal Sensor General Purpose Event Enable Register ............... 792
23.2.9 TSPC—Thermal Sensor Policy Control Register.........oooviiiiiiiiiiiiiiiieaens 793
23.2.10PTA—PCH Temperature Adjust REQISTEr ......coieiiiiii e 794
23.2.11TRC—Thermal Reporting Control RegiSter........coooviiiiiiiiiii i 794
23.2.12 AE—Alert Enable RegiSter ... ... 795
23.2.13PTL—Processor Temperature Limit RegiSter ..........oooiiiiiiiiiiii e 795
23.2.14PTV—Processor Temperature Value Register..........ccviiiiiiiiiiiiiiiiiiieiaee 795
23.2.15TT—Thermal Throttling RegISter. ... 795
23.2.16PHL—PCH Hot LeVel REQISTr ...t 796
23.2.17TSPIEN—Thermal Sensor PCI Interrupt Enable Register ............cccocvievinennnn. 796
23.2.18TSLOCK—Thermal Sensor Register Lock Control Register .............ccoooieee... 797
23.2.19TTC2—Thermal Compares 2 RegQISTer..... oot 797
23.2.20DTV—DIMM Temperature Values RegiSter .......cccoviiiiiiiiiiiiiiiiic i 797
23.2.211TV—Internal Temperature Values RegiSter .........cccoviiiiiiiiiiiiiiiiiiieaieaae 798
Intel® Management Engine Subsystem Registers (D22:F[3:0]) .........cccoiiiiiiiieiiennt 799
24.1 First Intel® Management Engine Interface (Intel MEI) Configuration Registers
(INTEl MET L — D22 F0) .ttt et ettt ettt et ettt e ettt e et et e e e eaneaes 799
24.1.1 PCI Configuration Registers (Intel MEI 1— D22:F0) ..coiiiiiiiiiiiiiiieieieeeeen 799
24.1.2 MEIO_MBAR—MEI 1MMIO Registers (SRV/WS SKUs ONly) .....ccooeviiiiiinnnnnn. 808
24.2 Second Host Embedded Controller Interface (Intel MEI 2) Configuration
Registers (INtel MEI 2—D22:1F 1) ..o e 810
24.2.1 PCI Configuration Registers (Intel MEI 2 — D22:F0) ...cceiiiiiiiiiiiiiiiieiaaeen. 810
24.2.2 MEI1_MBAR—Intel MEI 2MMIO REQISTEIS ....uiiiiiiiii i 818
24.3 IDE Function for Remote Boot and Installations
PT IDER Registers (IDER — D22:F2) ... ..ttt e eaes 820
24.3.1 PCI Configuration Registers (IDER—D22:f2) ... ..o 820
24.3.2 IDER BARO REQISTEIS .. .ttt ettt et ettt et ettt et et et n e e e neas 827
24.3.3 IDER BARL REQISTEIS ...ttt ettt e e e e e e e e e e aaneeaneas 836
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24.3.4 IDER BARZ REQISTEIS . ..ueitiieet ettt ettt et ettt et e e aeans 837
24.4 Serial Port for Remote Keyboard and Text (KT)
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