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5.19.9 USB 2.0 Legacy Keyboard Operation .........cooeioiieoiii i i 219
5.19.10USB 2.0 Based Debug PoOrt . ... et 220
5.19.10.1 Theory of Operation ..o e 220
5.20 SMBUS CoNtroller (DB L:F ) .ttt et et et e et et et 225
5.20.1 HOSE CONTIOIIET . ...t ettt ettt e e e neeeans 225
5.20.1.1 Command ProtoCOIS .......o.uiieeieiie e e 226
5.20.2 BUS ArDItration . ... .ot e 229
L2 0 B T = 10 1= T o 1 T 230
5.20.3.1 ClocK StretChing ..o 230
5.20.3.2 Bus Time Out (Intel® ICH8 as SMBus Master) ........cccoiieiiiaiiian... 230
5.20.4 INterrupts / SMIFE . .. et 230
520,50 SMBALE R T ittt et 232
5.20.6 SMBus CRC Generation and Checking........oooioiii i 232
5.20.7 SMBUS Slave INterface .......occiiriiiiii i e 232
5.20.7.1 Format of Slave Write CycCle ... .. oo 233
5.20.7.2 Format of Read COMMANd.......ceiiuiiiiit e e aeeas 235
5.20.7.3 Format of Host Notify Command ......... .o 237
5.21 Intel® High Definition Audio OVEIVIEW .. ... e 238
5.21.1 Intel® High Definition Audio Docking (Mobile Only) ..o 238
5.21.1.1 DOCK SEOUENCE ...ttt e e et et ettt e e eanee 238
5.21.1.2 Exiting D3/CRST# when Docked .........oooiiiiiiiiiiiiiiiiieeen 239
5.21.1.3 Cold Boot/Resume from S3 When Docked ........cccevveviiiiiiiiinnnnnnnn.. 240
5.21.1.4 UNAOCK SEQUENCE .. ..ottt et e e e e e e eaee e 240
5.21.1.5 Interaction Between Dock/Undock and Power
Management STAtes .......coiiiiiii e 241
5.21.1.6 Relationship between HDA_DOCK_RST# and HDA_RST# ............. 241
5.22 Intel® Active Management Technology (Intel® AMT)
(Intel® ICHBDO and ICHBM-E ONIY)) ..oeoirieiieie e 242
5.22.1 INtEI® AMT FEALUIES .....vieviiiiieeieeieeeeeeeeee e e e e e et ee e ee e aeaaeeaenss 242
5.22.2 INtel® AMT REQUITEMENES ... ..omee e 242
5.23 Serial Peripheral Interface (SPI) .. ..o e 243
5.23.1 SPI Supported Feature OVEIrVIEW ...t 243
5.23.1.1 FIash DeSCHiPtOr . ...t eeen 244
5.23.1.2 FIaSN ACCESS ..ttt ettt e 245
5.23.1.3 Program Register Software Sequencing.......ccooveeiiiiaiiiiaiiiaiiaaa... 245
5.23.1.4 Direct ACCESS SECUNLY . ..uuiie e 245
5.23.1.5 Register ACCESS SECUNTY . .cuuiii et een 245
5.23.2 SPI Device Compatibility Requirements ...... ... e 246
5.23.2.1 Device Requirements for System BIOS Storage Only ................... 246
5.23.2.2 Device Requirements for Intel® AMT, ASF and AFSC
e 0 0 1T 2= 246
5.23.2.3 Device Requirements for GbE ........ ..o 247
5.23.3 Serial Flash Command Set........couiiiiiiii i e eeeeas 247
5.23.3.1 Required Command Set for Interoperability ...l 247
5.23.3.2 Recommended Command Set and Opcodes .........coiiiiiiaiiiaaiiaann.. 248
5.23.3.3 JEDEC Device Identification..........cccoemiiiiiiiiiie et 248
5.23.3.4 Multiple Page Write Usage Model........ ..o, 248
5.24 Intel® Quiet System Technology (Desktop ONly) ... e 249
B5.24.1 PWM OUPULES - . ettt ettt ettt ettt et et ettt e e e et e e e e e een 249
B5.24.2 TACH INPUES ..ottt ettt ettt e ettt ettt et et e a e e et e aneaeaaans 249
5.25  ThermMal SENSOIS ...ttt et ettt ettt aas 249
5.26 Intel® Quick Resume Technology (Intel® ICH8DH ONly) ........cccuvueieeieiiiaeeeeeeennnnn. 250
5.26.1 5.26.1 VisUal Off ... e 250
5.26.2 5.26.2 CE-liKe ON/ O f L. e 250
5.26.3 Intel® Quick Resume Technology Signals...... .o 250
5.26.4 Power BULION SEOUENCE ... ..ttt ettt et et e e e e e enees 251
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5.27 Feature Capability Mechanism .. ... .o e 251
5.28 Serial POST Codes OVEr GPIO ... ...ttt et e e e 252
5.28.1 Theory oOf Operation. . ... et 252
5.28.2 Serial Message FOrmMat . ... ..o e e 253
Register and MemOry Ma P Ping - .. ettt ettt e ae e e aas 255
6.1  PCl DeVvices and FUNCHIONS ... ciiuiiiet ittt ettt e e e et e et e neeeees 255
6.2  PCl Configuration Map ... .ottt et e ettt 257
LS TC R /@ 1Y - o PP 257
6.3.1 Fixed 1/O AdAreSsSS RaANQES .. ...ttt e 257
6.3.2 Variable 1/0 DeCOde RaANGES .. ... ettt e eae s 260
6.4 1Y =T 0 1 T0T VALY, =Y o I P 261
6.4.1 Boot-Block Update Scheme ...... ..ot 263
Chipset Configuration RegQISterS ... ..o i 265
7.1  Chipset Configuration Registers (MemoOry SPaACE) ...cuuuiiiie o 265
7.1.1 VCH—Virtual Channel Capability Header Register .............cooiiiiiiiiiiiiiaa... 268
7.1.2 VCAP1—Virtual Channel Capability #1 Register ........ooooiiiiiiiiiiiiiiiiie . 268
7.1.3 VCAP2—Virtual Channel Capability #2 Register .........ccoiiiiiiiiiii e, 268
7.1.4 PVC—Port Virtual Channel Control Register...... ..ot 269
7.1.5 PVS—Port Virtual Channel Status Register...........oooiiiiiiiiiiiiiiiiii . 269
7.1.6 VOCAP—Virtual Channel O Resource Capability Register................cooiiatt. 269
7.1.7 VOCTL—Virtual Channel O Resource Control Register ..........ccooiiiiiiiiiiiia... 270
7.1.8 VOSTS—Virtual Channel O Resource Status Register ..., 270
7.1.9 VI1CAP—Virtual Channel 1 Resource Capability Register................cooiiatt. 271
7.1.10 V1CTL—Virtual Channel 1 Resource Control Register ..........ccoooiiiiiiiiiiia... 271
7.1.11 V1STS—Virtual Channel 1 Resource Status Register ...........cooiiiiiiiiiiiaan... 272
7.1.12 PAT—Port Arbitration Table ... e 272
7.1.13 CIR1—Chipset Initialization Register 1 .... ..o aeaeen 272
7.1.14 RCTCL—Root Complex Topology Capabilities List Register .................ccooo... 273
7.1.15 ESD—Element Self Description RegISter .......cooiiiiiii i 273
7.1.16 ULD—Upstream Link Descriptor RegiSter ......couii it 273
7.1.17 ULBA—Upstream Link Base Address Register.......couiiiiiiiiiiiiiiiii i, 274
7.1.18 RP1D—Roo0t Port 1 Descriptor RegiSter. ... ..ot 274
7.1.19 RP1BA—Roo0t Port 1 Base Address Register.......ccooiiiiiiiiiiiii i 274
7.1.20 RP2D—Ro0o0t Port 2 Descriptor RegiSter. ... ..o 275
7.1.21 RP2BA—Roo0t Port 2 Base Address Register.......ccooiiiiiiiiiiiii i 275
7.1.22 RP3D—Ro0o0t Port 3 Descriptor RegiSter. ... ..o 275
7.1.23 RP3BA—Roo0t Port 3 Base Address Register.......coooiiiiiiiiii it 276
7.1.24 RPAD—RoO0t Port 4 Descriptor RegiSter. ... ..o 276
7.1.25 RP4BA—Roo0t Port 4 Base Address Register.......coooiiiiiiiiiiii i 276
7.1.26 HDD—Intel® High Definition Audio Descriptor Register.........c.c.oooviiiiiiaiaia.. 277
7.1.27 HDBA—Intel® High Definition Audio Base Address Register......................... 277
7.1.28 RP5D—Ro00t Port 5 Descriptor RegiSter. ... ..o 277
7.1.29 RP5BA—Roo0t Port 5 Base Address Register.......ccooiiiiiiiiiiiiiiiiii i 278
7.1.30 RP6D—RO0O0t Port 6 Descriptor RegiSter. ... ..ot 278
7.1.31 RP6BA—Ro0t Port 6 Base Address Register.......ccooiiiiiiiiii it 278
7.1.32 ILCL—Internal Link Capabilities List Register ...........oooiiiiiiiiiiii i, 279
7.1.33 LCAP—Link Capabilities ReQISter ... ... i 279
7.1.34 LCTL—LIink Control REeGISTEr ... i 280
7.1.35 LSTS—LINK Status ReGISTer .. ..ot 280
7.1.36 CIR2 — Chipset Initialization Register 2 ... ..o 280
7.1.37 CIR3 — Chipset Initialization Register 3 .......coiiiiiii i 281
7.1.38 CIR4 — Chipset Initialization Register 4 ... ..o 281
7.1.39 BCR — Backbone Configuration Register .........ooiiiiiiiiiiiiiiii i 281
7.1.40 RPC—Root Port Configuration RegiSter.........couiiiiiiiiiii i 282

Intel® ICH8 Family Datasheet



7.1.41 DMIC—DMI CoNtrol REGISTEN ... e e 282
7.1.42 RPFN—Root Port Function Number for PCI Express* Root Ports................... 283
7.1.43 CIR5—Chipset Initialization Register 5..... .. oot 284
7.1.44 TRSR—Trap Status RegiSter ... oo 284
7.1.45 TRCR—Trapped Cycle ReQISTer ...t 284
7.1.46 TWDR—Trapped Write Data RegisSter. ... ..ot 285
7.1.47 10TRN — 1/0 Trap Register (0—3) -iuuiiit ittt e 285
7.1.48 DMC—DMI Miscellaneous Control Register (Mobile Only) ...t 286
7.1.49 CIR6—Chipset Initialization Register 6 (Mobile Only) ...t 286
7.1.50 CIR7—Chipset Initialization Register 7..... ..ot 286
7.1.51 TCTL—TCO Configuration RegiSter ...t 287
7.1.52 D31IP—Device 31 Interrupt Pin Register........cooiiiiiiiii i, 288
7.1.53 D30IP—Device 30 Interrupt Pin Register........cooiiiiiiii e 289
7.1.54 D29IP—Device 29 Interrupt Pin Register...... ..o 289
7.1.55 D28IP—Device 28 Interrupt Pin Register........coooiiiiiiii i, 290
7.1.56 D271P—Device 27 Interrupt Pin Register. ... ..o, 291
7.1.57 D26IP—Device 26 Interrupt Pin Register........c.ooiiiiiiiii i, 291
7.1.58 D25IP—Device 25 Interrupt Pin Register. ... ..o 292
7.1.59 D31IR—Device 31 Interrupt Route Register .........cooooiiiiiiiiii e, 292
7.1.60 D30IR—Device 30 Interrupt Route Register .........cooioiiiiiiiiiiiiiiiiiiiiiiees 293
7.1.61 D29IR—Device 29 Interrupt Route Register ..........ooooiiiiiiiiii i, 293
7.1.62 D28IR—Device 28 Interrupt Route Register ....... ..o, 295
7.1.63 D27IR—Device 27 Interrupt Route Register ..........ooooiiiiiiiii i, 296
7.1.64 D26IR—Device 26 Interrupt Route Register ..........ooooiiiiiiiii i, 297
7.1.65 D25IR—Device 25 Interrupt Route Register .........cooiiiiiiiiiiii i, 298
7.1.66 OIC—Other Interrupt Control Register. ... ... 299
7.1.67 RC—RTC Configuration RegQISTer ..ot 299
7.1.68 HPTC—High Precision Timer Configuration Register .............ccooiiiiiiiiiiain.. 300
7.1.69 GCS—General Control and Status Register..........oooiiiiiiiiiii e, 301
7.1.70 BUC—Backed Up Control REGISLer ... .ot 303
7.1.71 FD—Function Disable RegISter.........iiiiii i e 303
7.1.72 CG—Clock Gating (Mobile ONlY) ... e e eas 306
7.1.73 FDSW—Function Disable SUS Well ... 307
7.1.74 CIR8—Chipset Initialization RegiSter 8.........coiviiiiiiiiii e 308
7.1.75 CIR9—cChipset Initialization RegisSter 9.........ciiiiii i 308
8 Gigabit LAN Configuration RegiSterS ... ..o 309
8.1 Gigabit LAN Configuration Registers (Gigabit LAN — D25:F0) ....coiiiiiiiiiiiiiiiiiaaans 309
8.1.1 VID—Vendor ldentification Register (Gigabit LAN—D25:F0).......c..ccoeiiiinet. 310
8.1.2 DID—Device ldentification Register (Gigabit LAN—D25:F0) ...........ccciiieaana.. 310
8.1.3 PCICMD—PCI Command Register (Gigabit LAN—D25:F0) .......cccvviiiiiiiian. 311
8.1.4 PCISTS—PCI Status Register (Gigabit LAN—D25:F0) ....coiiiiiiiiiiiiiiiiiiaaees 312
8.1.5 RID—Revision ldentification Register (Gigabit LAN—D25:F0).........cccoiieeena.. 313
8.1.6 CC—Class Code Register (Gigabit LAN—D25:F0) .....cccuiiiiiiiiiiiiiiiiaeaaes 313
8.1.7 CLS—Cache Line Size Register (Gigabit LAN—D25:F0).......ccoiiiiiiiiiiiiiain.. 313
8.1.8 PLT—Primary Latency Timer Register (Gigabit LAN—D25:F0) .............cco..t 313
8.1.9 HT—Header Type Register (Gigabit LAN—D25:F0) ....coiiiiiiiiiiiiiiiiiiieaenes 313
8.1.10 MBARA—Memory Base Address Register A (Gigabit LAN—D25:F0) .............. 314
8.1.11 MBARB—Memory Base Address Register B (Gigabit LAN—D25:F0) .............. 314
8.1.12 MBARC—Memory Base Address Register C (Gigabit LAN—D25:FQ) .............. 315
8.1.13 SID—Subsystem ID Register (Gigabit LAN—D25:F0) ......cooiiiiiiiiiiiiiiiiaanes 315
8.1.14 SVID—Subsystem Vendor ID Register (Gigabit LAN—D25:F0) ............ccooet 315
8.1.15 ERBA—Expansion ROM Base Address Register
(Gigabit LAN—D 25 F0) ...ttt st ettt e et e et e e e eaes 316
8.1.16 CAPP—Capabilities List Pointer Register (Gigabit LAN—D25:F0) .................. 316
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8.1.17 INTR—Interrupt Information Register (Gigabit LAN—D25:F0).............ccooaet.. 316
8.1.18 MLMG—Maximum Latency/Minimum Grant Register
(Gigabit LAN—D25:F0) ..uuuutiiee ettt et ettt et ettt et eaeaas 316
8.1.19 CLIST 1—Capabilities List Register 1 (Gigabit LAN—D25:F0) .......ccceviievinne... 317
8.1.20 PMC—PCI Power Management Capabilities Register
(Gigabit LAN-—D25:F0) ...ttt ittt et ettt ettt et et ettt eaeaas 317
8.1.21 PMCS—PCI Power Management Control and Status
Register (Gigabit LAN—D25:F0) ...t 318
8.1.22 DR—Data Register (Gigabit LAN—D25:F0)....cciitiiiii i 318
8.1.23 CLIST 2—Capabilities List Register 2 (Gigabit LAN—D25:F0) .......cccvviievinae... 319
8.1.24 MCTL—Message Control Register (Gigabit LAN—D25:F0) ......ccieviiiiiiiniin... 319
8.1.25 MADDL—Message Address Low Register (Gigabit LAN—D25:F0) .................. 319
8.1.26 MADDH—Message Address High Register (Gigabit LAN—D25:F0)................. 320
8.1.27 MDAT—Message Data Register(Gigabit LAN—D25:F0) .......ccoviiiiiiiiiiinana... 320
8.2 GBARO—Gigabit LAN Base Address Register O Registers .......cooieiiiiiiiiiiiiiiiiane.. 321
8.2.1 LDCR1—LAN Device Control Register 1
(Gigabit LAN Memory Mapped Base Address Register) .........ccoviiiiiiiiaiiaa... 321
8.2.2 LDCR2—LAN Device Control Register 2
(Gigabit LAN Memory Mapped Base Address Register) .........ccoviiiiiiiiaiiaa.. 321
8.2.3 LDR1—LAN Device Initialization Register 1
(Gigabit LAN Memory Mapped Base Address Register) ........cccoviiiiiiiiaiiaa.. 321
8.2.4 EXTCNF_CTRL—Extended Configuration Control Register
(Gigabit LAN Memory Mapped Base Address Register) .........ccoviiiiiiiiaiiaa.. 322
8.2.5 LDR2—LAN Device Initialization Register 2
(Gigabit LAN Memory Mapped Base Address Register) ........cccoviiiiiiiiaiiaa.. 322
LPC Interface Bridge Registers (D31:F0) ..o e 323
9.1 PCI Configuration Registers (LPC I/F—D31:F0) ..ottt 323
9.1.1 VID—Vendor Ildentification Register (LPC I/F—D31:F0) .....cccviiiiiiiieiiiannann. 324
9.1.2 DID—Device ldentification Register (LPC I/F—D31:F0).....ccciiiiiiiiiaiiiaaanan.. 324
9.1.3 PCICMD—PCI COMMAND Register (LPC I/F—D31:FO)....ceitiutiuieiiiiineieananns 325
9.1.4 PCISTS—PCI Status Register (LPC I/F—D31:F0)...ccceiuiiiiiiiiiiniieiieieineeenens 325
9.1.5 RID—Revision ldentification Register (LPC I/F—D31:FO) ....ccviiiiiiiieiiinaann... 326
9.1.6 Pl—Programming Interface Register (LPC I/F—D31:FO) ....ccoiiiiiiiiiiiiiniin... 326
9.1.7 SCC—Sub Class Code Register (LPC I/F—D31:F0) ..coiiuiiiiiiiiii i 327
9.1.8 BCC—Base Class Code Register (LPC I/F—D31:F0) ..ceiuuiiiiiiiiiiiiiie i 327
9.1.9 PLT—Primary Latency Timer Register (LPC I/F—D31:FO) .....ccoiieiiiiiiiiniinn.. 327
9.1.10 HEADTYP—Header Type Register (LPC I/F—D31:FO) ....coiiiiiiiiiiiiiiiiiieiiaen e 327
9.1.11 SS—Sub System ldentifiers Register (LPC I/F—D31:FO) ....ccoiiiiiiiiiiiiiainnn.. 328
9.1.12 PMBASE—ACPI Base Address Register (LPC I/F—D31:FO) ...ccciieiiiiniiiniin... 328
9.1.13 ACPI_CNTL—ACPI Control Register (LPC I/F — D31:FO) ..cevuiiuiiniiiiieaeanennn. 329
9.1.14 GPIOBASE—GPIO Base Address Register (LPC I/F — D31:F0) .....cccevvieenne... 329
9.1.15 GC—GPIO Control Register (LPC I/F — D31:F0) «ccuuuiiiiiiiiiie i 330
9.1.16 PIRQ[n]_ROUT—PIRQ[A,B,C,D] Routing Control Register
(O Ve B 1 R 0 ) L P 330
9.1.17 SIRQ_CNTL—Serial IRQ Control Register (LPC I/F—D31:FO) ....ccvvieeiiieeine... 331
9.1.18 PIRQ[Nn]_ROUT—PIRQIE,F,G,H] Routing Control Register
(O e B 1 R 0 ) LR 332
9.1.19 LPC_I/0_DEC—I/0 Decode Ranges Register (LPC I/F—D31:F0)................... 333
9.1.20 LPC_EN—LPC I/F Enables Register (LPC I/F—D31:F0) ...ccotiiiieiiiiiiniinieenenns 334
9.1.21 GEN1_DEC—LPC I/F Generic Decode Range 1 Register
(O Ve B 1 B 0 ) L PP 335
9.1.22 GEN2_DEC—LPC I/F Generic Decode Range 2Register
(O e B 1 R 0 ) LR 335
9.1.23 GEN3_DEC—LPC I/F Generic Decode Range 3Register
(O e B 1 R 0 ) LR 336
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9.1.24 GEN4_DEC—LPC I/F Generic Decode Range 4Register

L RO I e I i e 0 336
9.1.25 FWH_SELl1—Firmware Hub Select 1 Register
[ O Ve I i et 0 337
9.1.26 FWH_SEL2—Firmware Hub Select 2 Register
L O I e I i et 0 P 338
9.1.27 FWH_DEC_EN1—Firmware Hub Decode Enable Register
[ O Ve I i et 0 338
9.1.28 BIOS_CNTL—BIOS Control Register
L O I e I i et 0 P 341
9.1.29 FDCAP—Feature Detection Capability ID
L RO I e I i e 0 341
9.1.30 FDLEN—Feature Detection Capability Length
L O I e I i et 0 P 342
9.1.31 FDVER—Feature Detection Version
L O I e I i et 0 P 342
9.1.32 FDVCT—Feature Vector (LPC I/F—D31:F0).....iuuuiiiiie i 342
9.1.33 RCBA—Root Complex Base Address Register
[ O Ve I i et 0 343
9.2 DMA I/0 Registers (LPC I/F—D3L:F0) ..couiiiie ettt et e ae e e eneaeeaneens 344
9.2.1 DMABASE_CA—DMA Base and Current Address
Registers (LPC I/F—D3L:F0) ...ttt e e e 345
9.2.2 DMABASE_CC—DMA Base and Current Count Registers
L O Ve I i et 0 346
9.2.3 DMAMEM_LP—DMA Memory Low Page Registers
[ O I e I i et 0 P 346
9.2.4 DMACMD—DMA Command Register
L O Ve I i et 0 347
9.2.5 DMASTA—DMA Status Register
[ O I e I i et 0 P 347
9.2.6 DMA_WRSMSK—DMA Write Single Mask Register
[ O Ve I i et 0 348
9.2.7 DMACH_MODE—DMA Channel Mode Register
L O Ve I i et 0 349
9.2.8 DMA Clear Byte Pointer Register
[ O Ve I i et 0 350
9.2.9 DMA Master Clear Register (LPC I/F—D31:F0) ...uumiiiiiiii it 350
9.2.10 DMA_CLMSK—DMA Clear Mask Register
[ O I e I i et 0 351
9.2.11 DMA_WRMSK—DMA Write All Mask Register
[ O I e I i et 0 351
9.3 Timer 1/0 Registers (LPC I/F—D3L:F0) ... ittt e e 352
9.3.1 TCW—Timer Control Word Register
L O Ve I i et 0 353
9.3.2 SBYTE_FMT—Interval Timer Status Byte Format Register
[ O I e I i et 0 P 355
9.3.3 Counter Access Ports Register (LPC I/F—D31:FO) ....ccviiiiiiiiiiiiiiiiiaeaeaes 356
9.4 8259 Interrupt Controller (PIC) Registers
L O I I i et 0 356
9.4.1 Interrupt Controller 1/0 MAP (LPC I/F—D31:F0) ..coiiiiiiiiiii i 356
9.4.2 ICW1—lInitialization Command Word 1 Register
[ O I e I i et 0 P 357
9.4.3 ICW2—lInitialization Command Word 2 Register
[ O I e I i et 0 358
9.4.4 ICW3—Master Controller Initialization Command
Word 3 Register (LPC I/F—D3L:F0) ... 358
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9.5

9.6

9.7

9.8

9.4.5 ICW3—Slave Controller Initialization Command
Word 3 Register (LPC I/F—D3L:F0) - uuuiiiii e 359
9.4.6 ICWA4—lInitialization Command Word 4 Register
L O I I i e 0 359
9.4.7 OCW1—Operational Control Word 1 (Interrupt Mask)
Register (LPC I/F—D3L:F0) ...ttt et 360
9.4.8 OCW2—Operational Control Word 2 Register
L O I I i e 0 360
9.4.9 OCW3—Operational Control Word 3 Register
L O I I i e 0 361
9.4.10 ELCR1—Master Controller Edge/Level Triggered Register
L O I I i e 0 362
9.4.11 ELCR2—Slave Controller Edge/Level Triggered Register
L O I I i e 0 363
Advanced Programmable Interrupt Controller (APIC)(D31:FO)..cciuuiiiiiiiiiiiiiiiaaaiaan, 364
9.5.1 APIC Register Map (LPC I/F—D3L:F0) ...uuteiieiie ittt e ve e e veeeeeees 364
9.5.2 IND—Index Register (LPC I/F—D31:F0O) ..ottt 364
9.5.3 DAT—Data Register (LPC I/F—D3L1:F0) «..uiuuiieiiiie it e e e 365
9.5.4 EOIR—EOI Register (LPC I/F—D31:F0) «..uiuiiieiiiiaae et eeeaes 365
9.5.5 ID—Identification Register (LPC I/F—D3L1:F0) ...coiuuiiiiiiiiiiiie i 366
9.5.6 VER—Version Register (LPC I/F—D31:F0) ...ueiiuiiiiii i 366
9.5.7 REDIR_TBL—Redirection Table (LPC I/F—D31:F0) ....ceiiuiiieiieiiiiieeieeaneanens 367
Real Time Clock Registers (LPC I/F—D31:F0). ...ttt 369
9.6.1 1/0 Register Address Map (LPC I/F—D31:F0) ....ctiiuiiiiii i 369
9.6.2 Indexed Registers (LPC I/F—D31:F0) ..uuiiiiiii i 370
9.6.2.1 RTC_REGA—Register A (LPC I/F—D31:FO) ...ceiuiiiiiiiiiiiaieiieeieaaee 371
9.6.2.2 RTC_REGB—Register B (General Configuration)
(Lo Ve i e 0 ) 372
9.6.2.3 RTC_REGC—Register C (Flag Register)
(Lo Ve B e 0 373
9.6.2.4 RTC_REGD—Register D (Flag Register)
(Lo Ve 0 1 e 0 373
Processor Interface Registers (LPC I/F—D31:F0) ...uuuiiuiiiiii i 374
9.7.1 NMI_SC—NMI Status and Control Register
L O I I i e 0 374
9.7.2 NMI_EN—NMI Enable (and Real Time Clock Index)
Register (LPC I/F—D3L:F0) ...ttt e 375
9.7.3 PORT92—Fast A20 and Init Register (LPC I/F—D31:F0) .....ccvvieriieiiienieenns 375
9.7.4 COPROC_ERR—Coprocessor Error Register
L O I I i e 0 376
9.7.5 RST_CNT—Reset Control Register (LPC I/F—D31:FO0) ... coiiiiiiiiiiiiiiiiiaiaiiaenn. 376
Power Management Registers (PM—D3L:F0) ....oeiimiiiiiiiii i 377
9.8.1 Power Management PCI Configuration Registers
R et 2 1 T 0 ) TP 377
9.8.1.1 GEN_PMCON_1—General PM Configuration 1 Register
Rt 2 3 T 0 ) T 378
9.8.1.2 GEN_PMCON_2—General PM Configuration 2 Register
Rt 2 3 T 0 ) T 380
9.8.1.3 GEN_PMCON_3—General PM Configuration 3 Register
Rt 2 3 T 0 ) T 381
9.8.1.4 GEN_PMCON_LOCK—General Power Management
Configuration LOCK RegQiSter ..ot 383
9.8.1.5 Cx-STATE_CNF—Cx State Configuration Register
(PM—D31:F0) (Mobile ONlY) ..o 384
9.8.1.6 C4-TIMING_CNT—C4 Timing Control Register
(PM—D31:F0) (Mobile ONlY) ..o 385
9.8.1.7 BM_BREAK_EN Register (PM—D31:F0) (Mobile Only) ................... 386
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9.8.1.8 PMIR—Power Management Initialization Register......................... 387
9.8.1.9 QRT_STS (PM—D31:F0): Quick Resume Technology
Status Register (Intel® ICHBDH ONly) .o 387
9.8.1.10 QRT_CNT1 (PM—D31:F0): Quick Resume Technology
Control 1 Register (Intel™ ICH8DH ONly).......oooiiiiiiiiiiiiiies 388
9.8.1.11 QRT_CNT2 (PM—D31:F0): Quick Resume Technology
Control 2 Register (Intel™ ICH8DH ONnly).......oooiiiiiiiiiiiiias 389
9.8.1.12 GPIO_ROUT—GPIO Routing Control Register
Rt 2 3 0 ) T P 389
9.8.2  APM I/O DECOUE .. ...ttt ettt et ettt et et nens 390
9.8.2.1 APM_CNT—Advanced Power Management Control
POrt RIS ...t s 390
9.8.2.2 APM_STS—Advanced Power Management Status
POrt RIS ...t 390
9.8.3 Power Management 1/0 RegiSters .. ...t 391
9.8.3.1 PM1_STS—Power Management 1 Status Register ........................ 393
9.8.3.2 PM1_EN—Power Management 1 Enable Register ......................... 396
9.8.3.3 PM1_CNT—Power Management 1 Control .............coooiiiiiiiiian. 397
9.8.3.4 PM1_TMR—Power Management 1 Timer Register..............cc.oooo.... 398
9.8.3.5 PROC_CNT—Processor Control Register...........coooiiiiiiiiiiiiiiinaa. 398
9.8.3.6 LV2 — Level 2 Register (Mobile Only) ... 400
9.8.3.7 LV3—Level 3 Register (Mobile Only) ... ... 400
9.8.3.8 LV4—Level 4 Register (Mobile Only) ... ... 400
9.8.3.9 LV5—Level 5 Register (Mobile Only) ... ... 401
9.8.3.10 LV6—Level 6 Register (Mobile Only) ... ..., 401
9.8.3.11 PM2_CNT—Power Management 2 Control (Mobile Only)................ 401
9.8.3.12 GPEO_STS—General Purpose Event O Status Register .................. 402
9.8.3.13 GPEO_EN—General Purpose Event O Enables Register .................. 405
9.8.3.14 SMI_EN—SMI Control and Enable Register ............cooiiiiiiiiaiiia... 407
9.8.3.15 SMI_STS—SMI Status Register .......ccoiiiiiii i 409
9.8.3.16 ALT_GP_SMI_EN—AIlternate GPI SMI Enable Register .................. 411
9.8.3.17 ALT_GP_SMI_STS—Alternate GPlI SMI Status Register ................. 412
9.8.3.18 GPE_CNTL— General Purpose Control Register.............ccooiviien... 412
9.8.3.19 DEVACT_STS — Device Activity Status Register ................cc.ooo.... 413
9.8.3.20 SS_CNT— Intel SpeedStep® Technology
Control Register (Mobile Only) ... .o 414
9.8.3.21 C3_RES— C3 Residency Register (Mobile Only) ..ol 414
9.8.3.22 C5_RES— C5 Residency Register (Mobile Only) ...l 415
9.9 System Management TCO Registers (D31:F0) ...uuuiiiniiiii i eeeeees 416
9.9.1 TCO_RLD—TCO Timer Reload and Current Value Register ...............c..cc..o.. 416
9.9.2 TCO_DAT_IN—TCO Data In RegiSter ... ... 417
9.9.3 TCO_DAT_OUT—TCO Data OUt REQISTEr ......uieit i veee e aeeaas 417
9.9.4 TCO1_STS—TCOL Status RegISter ... it 417
9.9.5 TCO2_STS—TCO2 Status RegISTer ... ittt 419
9.9.6 TCO1_CNT—TCOL CoNntrol REQISter .. ..ot 420
9.9.7 TCO2_CNT—TCO2 Control RegISter ... oot 421
9.9.8 TCO_MESSAGEL and TCO_MESSAGE2 ReQIiSters ......ccoovieeiieiiieiieeiinienneanns 421
9.9.9 TCO_WDCNT—TCO Watchdog Control Register.........ccooiiiiiiiiiiiiiiiaanes 422
9.9.10 SW_IRQ_GEN—Software IRQ Generation Register .........ccoooeiiiiiiiiiiiiianan.. 422
9.9.11 TCO_TMR—TCO Timer Initial Value Register....... ..., 422
9.10 General Purpose I/0 Registers (D31:F0) ...ttt e 423
9.10.1 GPIO_USE_SEL—GPIO Use Select Register ......ocoiiiiiiiiii i 424
9.10.2 GP_IO_SEL—GPIO Input/Output Select Register...........oooviiiiiiiiiiiiiiiiiaan. 424
9.10.3 GP_LVL—GPIO Level for Input or Output Register .........ccooiiiiiiiiiiiiiiiaiane. 425
9.10.4 GPIO_USE_SEL Override Register (LOW)—GPIO Use Select
OVeErride ReQISTEr LOW ... ittt e e e e e e 425
9.10.5 GPO_BLINK—GPO Blink Enable Register ........ccoiiiiiiiii i 426
9.10.6 GP_SER_BLINK[31:0]—GP Serial Blink .......ccoiiiiii e 426
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9.10.7 GP_SB_CMDSTS[31:0]—GP Serial Blink Command Status.......................... 427
9.10.8 GP_SB_DATA[31:0]—GP Serial Blink Data........cccevutieiieiiiiiiieieiieieans 427
9.10.9 GPI_INV—GPIO Signal Invert Register ... ..o 428
9.10.10GPIO_USE_SEL2—GPIO Use Select 2 Register[63:32].....ccovevuiieiiiiiinineananns 428
9.10.11GP_IO_SEL2—GPIO Input/Output Select 2 Register[63:32] .....ccvcieviiieeinnnn.. 429
9.10.12GP_LVL2—GPIO Level for Input or Output 2 Register[63:32] .......ccoeeeeeinnen.. 429
9.10.13GPIO_USE_SEL Override Register (HIGH)—GPIO Use Select
Override Register High ... i 430
PCI-to-PCl Bridge Registers (D30:F0) ... et eeaae e 431
10.1 PCI Configuration Registers (D30:F0) ... aa e 431
10.1.1 VID— Vendor ldentification Register (PCI-PCI—D30:F0)......cciiiiiiiiiiiaaiian.. 432
10.1.2 DID— Device Ildentification Register (PCI-PCI—D30:F0) .....cccoiiiiiiiiieaaiinann. 432
10.1.3 PCICMD—PCI Command (PCI-PCI—D30:F0) ....uiutiiieiiiiie et eeeeene 432
10.1.4 PSTS—PCI Status Register (PCI-PCI—D30:F0) ....cvuiiueiiiiiieiieeeiaeaeaeeeeeaeeae 433
10.1.5 RID—Revision ldentification Register (PCI-PCI—D30:F0) .......cccviiiiiiiieniannn.. 435
10.1.6 CC—Class Code Register (PCI-PCI—D30:F0) ... ciiuiiiiiii i i 435
10.1.7 PMLT—Primary Master Latency Timer Register
(GO B O B {0 1 0 ) TR 436
10.1.8 HEADTYP—Header Type Register (PCI-PCI—D30:F0) ....ccciiiiiiiiiiiaiiiiaaaaanns 436
10.1.9 BNUM—Bus Number Register (PCI-PCI—D30:F0) ....coiuiiiiiiiiiiiiiieiaiaeaaaaen 436
10.1.10SMLT—Secondary Master Latency Timer Register
(GO B O B {1 0 ) R 437
10.1.1110BASE_LIMIT—I/0 Base and Limit Register
(GO B O B {1 0 ) R 437
10.1.12SECSTS—Secondary Status Register
(GO B O B {1 0 ) R 438
10.1.13MEMBASE_LIMIT—Memory Base and Limit Register
(GO B O B {1 0 ) R 439
10.1.14PREF_MEM_BASE_LIMIT—Prefetchable Memory Base
and Limit Register (PCI-PCI—D30:F0) ...uuiiiiiiie e 439
10.1.15PMBU32—Prefetchable Memory Base Upper 32 Bits
Register (PCI-PCI—D30:F0) ..t 440
10.1.16 PMLU32—Prefetchable Memory Limit Upper 32 Bits
Register (PCI-PCI—D30:F0) ..cuiitie et e e e ee e aeeaeens 440
10.1.17CAPP—Capability List Pointer Register
(GO B O B {0 1 0 ) R 440
10.1.18INTR—Interrupt Information Register
(GO B O B {1 0 ) R 440
10.1.19BCTRL—Bridge Control Register (PCI-PCI—D30:F0) .....cceiuiiiniieiiiiiieaaeeanenns 441
10.1.20SPDH—Secondary PCI Device Hiding Register
(GO B O B {0 1 0 ) TR 442
10.1.21 DTC—Delayed Transaction Control Register (PCI-PCI—D30:F0)................... 443
10.1.22BPS—Bridge Proprietary Status Register (PCI-PCI—D30:F0) ......cccevvievinne... 444
10.1.23BPC—Bridge Policy Configuration Register (PCI-PCI—D30:F0) ........c..cccvent... 445
10.1.24SVCAP—Subsystem Vendor Capability Register
(GO B O B {0 1 0 ) TR 446
10.1.25SVID—Subsystem Vendor IDs Register (PCI-PCI—D30:F0) .....cociiiiiiiaiiinan... 446
IDE Controller Registers (D31:F1) (Mobile ONly) ... 447
11.1 PCI Configuration Registers (IDE—D31:FL) ..ottt eaee e 447
11.1.1 VID—Vendor ldentification Register (IDE—D31:F1) .....ccoiiiiiiiiiiiiiiiiaaeen. 448
11.1.2 DID—Device ldentification Register (IDE—D31:F1).....c.coiiiiiiiiiiiiiiiiannns 448
11.1.3 PCICMD—PCI Command Register (IDE—D31:F1) ...coiiiiiiiiiiiiiie i aaaaen 449
11.1.4 PCISTS — PCI Status Register (IDE—D31:F1)....c.iiuiiiiiiiiiiiieiiiieiieieeeeaenen 450
11.1.5 RID—Revision ldentification Register (IDE—D31:F1)......ccoiiiiiiiiiiiiiiiiannn, 451
11.1.6 Pl—Programming Interface Register (IDE—D31:F1) .....ccoiiiiiiiiiiiiiiiiiie... 451
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11.1.7 SCC—Sub Class Code Register (IDE—D31:F1)....ccciiiiiiiiiiiiiii it 451
11.1.8 BCC—Base Class Code Register (IDE—D31:F1) ...coiiiiiiiiiiiiiiiiiiiaaeaas 452
11.1.9 CLS—Cache Line Size Register (IDE—D31:F1) ....cciiiiiiiiiiiiiiii et 452
11.1.10PMLT—Primary Master Latency Timer Register (IDE—D31:F1) ...........c.c...... 452
11.1.11PCMD_BAR—Primary Command Block Base Address
Register (IDE—D B L L) ...ttt e e 452
11.1.12PCNL_BAR—Primary Control Block Base Address
Register (IDE—D B L F L) ..t e et 453
11.1.13SCMD_BAR—Secondary Command Block Base Address
R CTo TS (= (] = 2 31 = i ) TS 453
11.1.14SCNL_BAR—Secondary Control Block Base Address
RegISter (IDE D31 L) ittt e ettt ettt et e e eae e aas 453
11.1.15BM_BASE — Bus Master Base Address Register
L= e R i T S 454
11.1.16IDE_SVID — Subsystem Vendor ldentification
L= e R i T S 454
11.1.17IDE_SID — Subsystem ldentification Register
(= e R i ) T N 454
11.1.18INTR_LN—Interrupt Line Register (IDE—D31:F1)....ccciiiiiiiiiiiiiiiiiiiie et 455
11.1.19INTR_PN—Interrupt Pin Register (IDE—D31:F1) .....ccciiiiiiiiiiiiiiiiiieeaaes 455
11.1.20IDE_TIMP — IDE Primary Timing Register (IDE—D31:F1) ........cciiiiiiiain. 455
11.1.21IDE_TIMS — IDE Secondary Timing Register
(= e R i ) T N 457
11.1.22SLV_IDETIM—SIlave (Drive 1) IDE Timing Register
(= e R i ) T N 457
11.1.23SDMA_CNT—Synchronous DMA Control Register
L= e R i T N 458
11.1.24SDMA_TIM—Synchronous DMA Timing Register
(= e R i ) T N 459
11.1.25IDE_CONFIG—IDE 1/0 Configuration Register
L= e R i T N 460
11.1.26 ATC—APM Trapping Control Register (IDE—D31:F1) ...coociiiiiiiiiiiaiiiaaaiinan.. 461
11.1.27ATS—APM Trapping Status Register (IDE—D31:F1)...coiiiiiiiiiiiiiiiiiiiiiiaaaes 461
11.2 Bus Master IDE 1/0 Registers (IDE—D31:FL1) ...ttt 462
11.2.1 BMICP—Bus Master IDE Command Register
L= e R i T N 462
11.2.2 BMISP—Bus Master IDE Status Register (IDE—D31:F1)......cciiiiiiiiiiiieannne. 463
11.2.3 BMIDP—Bus Master IDE Descriptor Table Pointer Register
L= e R i T S 463
12 SATA Controller Registers (D3 2) ..o e 465
12.1 PCI Configuration Registers (SATA—D3L:iF2) .. i 465
12.1.1 VID—Vendor ldentification Register (SATA—D31:F2) ...t 466
12.1.2 DID—Device Identification Register (SATA—D31:F2) .ccoiiiiiiiiiiiiiiiii et 467
12.1.3 PCICMD—PCI Command Register (SATA-D31:F2) ...ciiiiiiiiiiiiiiiiiiiaees 467
12.1.4 PCISTS — PCI Status Register (SATA—D31:F2) ..couiiiiiiiieiiii i 468
12.1.5 RID—Revision ldentification Register (SATA—D31:F2) . .cciiiiiiiiiiiiiii e, 468
12.1.6 Pl—Programming Interface Register (SATA—D31:F2) ...cciiiiiiiiiiiiiiiiiiaaiaaann. 469
12.1.6.1 When Sub Class Code Register
(D31:F2:0ffset OAN) = OLh ..uuii e 469
12.1.6.2 When Sub Class Code Register
(D31:F2:0ffset 0AN) = 04h ... 469
12.1.6.3 When Sub Class Code Register
(D31:F2:0ffset OAN) = 06N ....eneiii e 470
12.1.7 SCC—Sub Class Code Register (SATA—D31:F2) ..ot 470
12.1.8 BCC—Base Class Code Register
(SATA-D3BL:iF2SATAD Bl IF2) ittt 470
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12.1.9 PMLT—Primary Master Latency Timer Register

(SAT A D B LI F ) ettt et e e et e e eaas 471
12.1.10PCMD_BAR—Primary Command Block Base Address

RegiSter (SAT A—D B LiF ) it 471
12.1.11PCNL_BAR—Primary Control Block Base Address Register

(SAT A D B LI F ) ettt et e e et e e eaas 471
12.1.12SCMD_BAR—Secondary Command Block Base Address

R CTo 1) (= G T = 2 31 i ) T 472
12.1.13SCNL_BAR—Secondary Control Block Base Address

R CTo 1) (= G T = 2 31 R i ) T 472
12.1.14BAR — Legacy Bus Master Base Address Register

(SAT A D B LI F ) ettt et e e et e e eaas 473
12.1.15ABAR/SIDPBA1 — AHCI Base Address Register/Serial

ATA Index Data Pair Base Address (SATA-D31:F2)....cciiiiiiiiiiiiiiiiiiaaans 473

12.1.15.1When CC.SCC is NOt OLh ...ceiiii e 473

12.1.15.2When CC.SCC iS OLN. ..t e 474
12.1.16SVID—Subsystem Vendor ldentification Register

(SAT A D B LI F ) ettt et e e et e e eaas 474
12.1.17SID—Subsystem Identification Register (SATA-D31:F2).....coiiiiiiiiiiiiiaa.t. 474
12.1.18CAP—Capabilities Pointer Register (SATA-D31:F2) ...ciiiiiiiiiiiiiiiieees 474
12.1.19INT_LN—Interrupt Line Register (SATA-D31:F2) ..o, 475
12.1.20INT_PN—Interrupt Pin Register (SATA—D31:F2) ..ot 475
12.1.21IDE_TIM — IDE Timing Register (SATA—D31:F2) ....ciciiiiiiiiiiiiiiiiiieeeeaene 475
12.1.22SIDETIM—Slave IDE Timing Register (SATA-D31:F2) ...ooiiiiiiiiiiiiiiiieaiaen 477
12.1.23SDMA_CNT—Synchronous DMA Control Register

(SAT A D B LI F ) ettt et e e et e e eaas 478
12.1.24SDMA_TIM—Synchronous DMA Timing Register

(SAT A D B LI F ) ettt et e e et e e as 478
12.1.251DE_CONFIG—IDE 1/0 Configuration Register

(SAT A D B LI F ) ettt et e e et e e eaas 480
12.1.26PID—PCI Power Management Capability Identification

RegiSter (SAT A—D B LiF ) it 481
12.1.27PC—PCI Power Management Capabilities Register

(SAT A D B LI F ) ettt et e e et e e eaas 482
12.1.28PMCS—PCI Power Management Control and Status

RegiSter (SAT A—D B LiF ) it et 482
12.1.29MSICl—Message Signaled Interrupt Capability Identification

(SAT A D B LI F ) ettt et e e et e e as 483
12.1.30MSIMC—Message Signaled Interrupt Message Control

(SAT A D B LI F ) ettt et e e et e e as 483
12.1.31MSIMA— Message Signaled Interrupt Message Address

(SAT A D B LI F ) ettt et e e et e e as 485
12.1.32MSIMD—Message Signaled Interrupt Message

Data (SAT A D B LI ) ittt et 485
12.1.33MAP—Address Map Register (SATA—D31:F2) ...t 486
12.1.34PCS—Port Control and Status Register

(SAT A D B i F ) ettt et e e et e e eaas 487
12.1.35SCLKCG—SATA Clock Gating Control Register........ccooiiiiiiiiiiiiiiiiia . 489
12.1.36 SCLKGC—SATA Clock General Configuration Register............c.ccoiiiviiiiiiiaa. .. 490
12.1.37SIRI—SATA Indexed Registers Index Register........ccoiiiiiiiiiiiiiiiiiaaane .. 490
12.1.38STRD—SATA Indexed Register Data RegiSter.......ocoeiiiiiiiiiii i, 490
12.1.39STTT1—SATA Indexed Registers Index 00h

(SATA TX Termination Test Register 1) ... 492
12.1.40SIR18—SATA Indexed Registers Index 18h

(SATA Initialization Register 18h) ..ot 492
12.1.41 STME—SATA Indexed Registers Index 1Ch

(SATA Test Mode Enable RegiSter) .. ...t 492
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12.1.42SIR28—SATA Indexed Registers Index 28h

(SATA Initialization Register 28h) ... e 493
12.1.43SIR40—SATA Indexed Registers Index 40h
(SATA Initialization Register 40N) ... e 493
12.1.44STTT2—SATA Indexed Registers Index 74h
(SATA TX Termination Test RegisSter 2) .. ..o 493
12.1.45SIR78—SATA Indexed Registers Index 78h
(SATA Initialization Register 78h) ... 494
12.1.46SIR84—SATA Indexed Registers Index 84h
(SATA Initialization Register 84h) ... ... 494
12.1.47SIR88—SATA Indexed Registers Index 88h
(SATA Initialization Register 88h) ... 494
12.1.48SIR8C—SATA Indexed Registers Index 8Ch
(SATA Initialization Register 8Ch) ......oooiiiii e 494
12.1.49STTT3—SATA Indexed Registers Index 90h
(SATA TX Termination Test Register 3) ... .o 495
12.1.50SIR94—SATA Indexed Registers Index 94h
(SATA Initialization Register 94h) . ... e 495
12.1.51 SIRAO—SATA Indexed Registers Index AOh
(SATA Initialization Register AOR) ...... oo e 495
12.1.52SIRA8—SATA Indexed Registers Index A8h
(SATA Initialization Register ABR) .......coi i e 495
12.1.53SIRAC—SATA Indexed Registers Index ACh
(SATA Initialization Register ACH) ... 496
12.1.54SATACRO—SATA Capability Register O (SATA—D31:F2) ...coiieiiiiiiiiiiieiieanne. 496
12.1.55SATACR1—SATA Capability Register 1 (SATA—D31:F2) ...cociieiiiiiiiiiiieiiennnne. 497
12.1.56 ATC—APM Trapping Control Register (SATA—D31:F2) .....ccoiiiiiiiiiiiiiiiiiens 498
12.1.57 ATS—APM Trapping Status Register (SATA-D31:F2) ...coiiiiiiiiiiiiiiiiaiaae.. 498
12.1.58SP Scratch Pad Register (SATA—D3L1:F2) ...t 498
12.1.59BFCS—BIST FIS Control/Status Register (SATA-D31:F2) ....cooiiiiiiiiiiiannn... 499
12.1.60BFTD1—BIST FIS Transmit Datal Register (SATA—D31:F2) ....ccceiiiiiiniennenns 501
12.1.61BFTD2—BIST FIS Transmit Data2 Register (SATA—D31:F2) ....cccviiiiiinieanenns 501
12.2 Bus Master IDE 1/0 Registers (D3 L:F2) .. e 502
12.2.1 BMIC[P,S]—Bus Master IDE Command Register (D31:F2) .......ccooiiiiiiiannn.. 503
12.2.2 BMIS[P,S]—Bus Master IDE Status Register (D31:F2) ....cooiiiiiiiiiiiiiiiiae.. 504
12.2.3 BMID[P,S]—Bus Master IDE Descriptor Table Pointer
REGISTEr (D3 LD ittt 505
12.2.3.1 PxSSTS—Serial ATA Status Register (D31:F5) ......cooiiiiiiiiiiiiaiat 505
12.2.3.2 PxSCTL — Serial ATA Control Register (D31:F5)....cccccviiiiiiinannne 507
12.2.3.3 PxSERR—Serial ATA Error Register (D31:F5) ..ooiiiiiiiiiiiiiiiiiaeianeen. 508
12.2.4 AIR—AHCI Index Register (D3L:F2) ..o 509
12.2.5 AIDR—AHCI Index Data Register (D31:F2) ...t 510
12.3 Serial ATA Index/Data Pair Superset RegiSters ... ... e 510
12.3.1 SINDX—SATA Index Register (D31:F5) ..ottt e 510
12.3.2 SDATA—SATA Index Data Register (D31:F5)..cuuuiiiiiiii it 511
12.4 AHCI Registers (D31:F2) (Intel® ICH8R, ICH8DH, ICH8DO, and
[ Ee] Y B @ g | Y PP 512
12.4.1 AHCI Generic Host Control Registers (D31:F2) ....coiiiiiiiiiiiiiiiiiiiiaeeeas 513
12.4.1.1 CAP—Host Capabilities Register (D31:F2)....coiiiiiiiiiiiiiiiiiiiian... 513
12.4.1.2 GHC—Global ICH8 Control Register (D31:F2)......cceiiiiiiiiiiiiaian 515
12.4.1.3 IS—Interrupt Status Register (D31:F2) ..ot 516
12.4.1.4 Pl—Ports Implemented Register (D31:F2) ......ccoiiiiiiiiiiiiiiiiaanes 517
12.4.1.5 VS—AHCI Version (D31:F2) ..ottt et 518
12.4.1.6 CCC_CTL—Command Completion Coalescing Control
Register (D3l 2) . 518
12.4.1.7 CCC_Ports—Command Completion Coalescing Ports
Register (D3l 2) . 519
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12.4.1.8 EM_LOC—Enclosure Management Location Register
(D BLiF ) e
12.4.1.9 EM_CTL—Enclosure Management Control Register
(B2 =
12.4.2 Port Registers (D3L:F2) ..
12.4.2.1 PxCLB—Port [5:0] Command List Base Address
Register (D31:F2) .o
12.4.2.2 PxCLBU—Port [5:0] Command List Base Address Upper
32-Bits Register (D31:F2) ..ooiiiiiiii i
.3 PxFB—Port [5:0] FIS Base Address Register (D31:F2) ..
.4 PxFBU—Port [5:0] FIS Base Address Upper 32-Bits
Register (D31:F2) .o
PxIS—Port [5:0] Interrupt Status Register (D31:F2) ....
PxIE—Port [5:0] Interrupt Enable Register (D31:F2)....
PXCMD—Port [5:0] Command Register (D31:F2) .........
PXTFD—Port [5:0] Task File Data Register (D31:F2).....
PxSIG—Port [5:0] Signature Register (D31:F2) ...........
OPxXSSTS—Port [5:0] Serial ATA Status
Register (D31:F2) .o
.2.11PXSCTL — Port [5:0] Serial ATA Control
Register (D31:F2) .o
12.4.2.12PXxSERR—Port [5:0] Serial ATA Error Register (D31:F2)
12.4.2.13PxSACT—Port [5:0] Serial ATA Active (D31:F2)...........
12.4.2.14PxCl—Port [5:0] Command Issue Register (D31:F2) ....

13 SATA Controller Registers (D3L1:F5) ..o
13.1 PCI Configuration Registers (SATA—D31:F5) oo
13.1.1 VID—Vendor ldentification Register (SATA—D31:F5) .................
13.1.2 DID—Device ldentification Register (SATA—D31:F5) .................
13.1.3 PCICMD—PCI Command Register (SATA-D31:F5) .....cccvvieiinan...
13.1.4 PCISTS — PCI Status Register (SATA—D31:F5) ...cccoviiiiiiininnenen.
13.1.5 RID—Revision ldentification Register (SATA—D31:F5) ...............
13.1.6 Pl—Programming Interface Register (SATA—D31:F5) .................
13.1.7 SCC—Sub Class Code Register (SATA-D31:F5) .....ccviiiiiiinnan...
13.1.8 BCC—Base Class Code Register
(SATA—D31:F5SATA-D3L:F5) .ttt
13.1.9 PMLT—Primary Master Latency Timer Register
(SATADBLiFD) cui ittt e e
13.1.10PCMD_BAR—Primary Command Block Base Address
Register (SATA—D3L:FS) .ot
13.1.11PCNL_BAR—Primary Control Block Base Address Register
(SATADBLiFD) cui ittt e e
13.1.12SCMD_BAR—Secondary Command Block Base Address
Register (IDE D3L:F L) ... it e
13.1.13SCNL_BAR—Secondary Control Block Base Address
Register (IDE D3L:F L) ... it e
13.1.14BAR — Legacy Bus Master Base Address Register
(SATAD B LiFD) cei ittt e
13.1.15SIDPBA — SATA Index/Data Pair Base Address Register
(SATAD B LiFD) cei ittt e
13.1.16SVID—Subsystem Vendor ldentification Register
(SATAD B LiFD) cei ittt e
13.1.17SID—Subsystem Identification Register
(SATAD B LiFD) cei ittt e
13.1.18CAP—Capabilities Pointer Register (SATA-D31:F5) .....cccceiieant.
13.1.19INT_LN—Interrupt Line Register (SATA-D31:F5).....cccviiiiiiiaa.n.
13.1.20INT_PN—Interrupt Pin Register (SATA-D31:F5) .....cccoiiiiiiiiaa.t.
13.1.21IDE_TIM — IDE Timing Register (SATA-D31:F5)....c.ccocevevieinnn..
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13.1.22D1TIM—Device 1 IDE Timing Register (SATA-D31:F5) ..cooiiiiiiiiiiiiiiaes 549
13.1.23SDMA_CNT—Synchronous DMA Control Register
(SN B2 1 I ) P 549
13.1.24SDMA_TIM—Synchronous DMA Timing Register
(SN B2 1 I ) PP 550
13.1.251DE_CONFIG—IDE 1/0 Configuration Register
(SN B2 1 I ) P 551
13.1.26 PID—PCI Power Management Capability Identification
Register (SATA—D B L:FD) .. e 552
13.1.27PC—PCI Power Management Capabilities Register
ST NI S 1 I ) P 552
13.1.28PMCS—PCI Power Management Control and Status
Register (SATA—D B LiFD) .. e 553
13.1.29MAP—Address Map Register (SATA—D31:F5) oo 553
13.1.30PCS—Port Control and Status Register (SATA-D31:F5)...coiiiiiiiiiiiiiiannet 554
13.1.31ATC—APM Trapping Control Register (SATA—D31:F5) .....ccoiiiiiiiiiiiiiiiiies 555
13.1.32ATS—APM Trapping Status Register (SATA-D31:F5) ...coiiiiiiiiiiiiiiiia e, 555
13.2 Bus Master IDE 1/0 Registers (D3 L:FS) 1. e 556
13.2.1 BMIC[P,S]—Bus Master IDE Command Register (D31:F5) ........cooiiiiiiiannn. 557
13.2.2 BMIS[P,S]—Bus Master IDE Status Register (D31:F5) ....coiiiiiiiiiiiiiiiae.. 558
13.2.3 BMID[P,S]—Bus Master IDE Descriptor Table Pointer
REGISTEr (D3 LD ittt 558
13.2.3.1 PxSSTS—Serial ATA Status Register (D31:F5) ......cooiiiiiiiiiiiiiine. 559
13.2.3.2 PxSCTL — Serial ATA Control Register (D31:F5)....cccccviiiiiiinainnn 560
13.2.3.3 PxXSERR—Serial ATA Error Register (D31:F5) .cooiiiiiiiiiiiiiiiiiaaaana.n. 561
13.3 Serial ATA Index/Data Pair Superset RegiSters ... ..ot 563
13.3.1 SINDX—SATA Index Register (D3L:F5) ...oouiieiieii i 563
13.3.2 SDATA—SATA Index Data Register (D3L1:F5)....ccciuiiiiiie i veeee e 563
UHCT CoNtrollers RegISTerS ... e e e 565
14.1 PCI Configuration Registers
(USB—D29:F0/FL/F2, D26 :FO/FL) ettt et et ettt e e e e ae e e e e 565
14.1.1 VID—Vendor ldentification Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .ot et et e e 566
14.1.2 DID—Device ldentification Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .ottt et et e 566
14.1.3 PCICMD—PCI Command Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .ot et et v e 567
14.1.4 PCISTS—PCI Status Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .ot e ettt et e e e 568
14.1.5 RID—Revision Identification Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .ottt et et e 568
14.1.6 Pl—Programming Interface Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .ot et et e e e ee s 569
14.1.7 SCC—Sub Class Code Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .ot et et et e e 569
14.1.8 BCC—Base Class Code Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .t et et v 569
14.1.9 MLT—Master Latency Timer Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .ot et et et e e 569
14.1.10HEADTYP—Header Type Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .ot et et e e 570
14.1.11 BASE—Base Address Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .ot et et et e e 570
14.1.12SVID — Subsystem Vendor ldentification Register
(USB—D29:FO/F1/F2, D26 :FO/FL) .ot et et e e 570
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22

14.2

15.1

14.1.13SID — Subsystem ldentification Register

(USB—D29:FO/F1/F2/F3, D26:FO/F1) ecuvieiieiiiiienns

14.1.14INT_LN—Interrupt Line Register

(USB—D29:FO/F1/F2, D26:FO/F1)..covuiiiiiiiiiieiaieanns

14.1.15INT_PN—Interrupt Pin Register

(USB—D29:FO/F1/F2/F3, D26:FO/F1) ecvviieiiiiiienes

14.1.16 USB_RELNUM—Serial Bus Release Number Register

(USB—D29:FO/F1/F2, D26:FO/F1)..covuiiiiiiiiiieiaieanns

14.1.17USB_LEGKEY—USB Legacy Keyboard/Mouse Control

Register (USB—D29:F0/F1/F2, D26:FO/F1) ....cccevvnnnne.

14.1.18USB_RES—USB Resume Enable Register

(USB—D29:FO/F1/F2, D26:FO/F1)..covuieiiiiiiiieiaieans

14.1.19CWP—Core Well Policy Register

(USB—D29:FO/F1/F2, D26:FO/F1)..covuiiiiiiiiiieieieanns
USB 1/0 REQISTEIS ...t
14.2.1 USBCMD—USB Command Register.........c..cccoiieiiian...
14.2.2 USBSTS—USB Status Register............ocoiiiiiiiiiiiiiaan..
14.2.3 USBINTR—USB Interrupt Enable Register...................
14.2.4 FRNUM—Frame Number Register ..........cooiiiiiiaiiia...
14.2.5 FRBASEADD—Frame List Base Address Register..........
14.2.6 SOFMOD—Start of Frame Modify Register ..................
14.2.7 PORTSC[O0,1]—Port Status and Control Register..........

EHCI Controller Registers (D29:F7, D26:F7)

USB EHCI Configuration Registers

(USB EHCI—D29:F7, D26 F7) i e

15.1.1 VID—Vendor ldentification Register

(USB EHCI—D29:F7, D26:F7) .eiiciiiiiiiiie i aeeeaes

15.1.2 DID—Device ldentification Register

(USB EHCI—D29:F7, D26:F7) et iaeeieieeeeeaes

15.1.3 PCICMD—PCI Command Register

(USB EHCI—D29:F7, D26:F7) et iaeeieieeeeeaes

15.1.4 PCISTS—PCI Status Register

(USB EHCI—D29:F7, D26:F7) et iaeeieieeeeeaes

15.1.5 RID—Revision Identification Register

(USB EHCI—D29:F7, D26:F7) et iaeeieieeeeeaes

15.1.6 Pl—Programming Interface Register

(USB EHCI—D29:F7, D26:F7) et iaeeieieeeeeaes

15.1.7 SCC—Sub Class Code Register

(USB EHCI—D29:F7, D26:F7) et iaeeieieeeeeaes

15.1.8 BCC—Base Class Code Register

(USB EHCI—D29:F7, D26:F7) et iaeeieieeeeeaes

15.1.9 PMLT—Primary Master Latency Timer Register

(USB EHCI—D29:F7, D26:F7) et iaeeieieeeeeaes

15.1.10MEM_BASE—Memory Base Address Register

(USB EHCI—D29:F7, D26:F7) et

15.1.11SVID—USB EHCI Subsystem Vendor ID Register

(USB EHCI—D29:F7, D26:F7) et iaeeieieeeeeaes

15.1.12SID—USB EHCI Subsystem ID Register

(USB EHCI—D29:F7, D26:F7) et aaeeaes

15.1.13CAP_PTR—Capabilities Pointer Register

(USB EHCI—D29:F7, D26:F7) et iaeeieieeeeeaes

15.1.14INT_LN—Interrupt Line Register

(USB EHCI—D29:F7, D26:F7) et aaeenes

15.1.15INT_PN—Interrupt Pin Register

(USB EHCI—D29:F7, D26:F7) et aaeenes
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15.1.16 PWR_CAPID—PCI Power Management Capability ID

Register (USB EHCI—D29:F7, D26 F7) . uuitiiiie i e e e e 592
15.1.17NXT_PTR1—Next Item Pointer #1 Register
(USB EHCI—D29:F 7, D26 F7) ettt et e e e e ae e e 592
15.1.18PWR_CAP—Power Management Capabilities Register
(USB EHCI—D29:F 7, D26 F7) ettt et et et e e e aeeeees 593
15.1.19PWR_CNTL_STS—Power Management Control/
Status Register (USB EHCI—D29:F7, D26:F7) oot 594
15.1.20DEBUG_CAPID—Debug Port Capability ID Register
(USB EHCI—D29:F 7, D26 F7) ettt et et ettt e ae e e 595
15.1.21NXT_PTR2—Next Item Pointer #2 Register
(USB EHCI—D29:F 7, D26 F7) ettt et et e e e ae e e 595
15.1.22DEBUG_BASE—Debug Port Base Offset Register
(USB EHCI—D29:F 7, D26 F7) ettt et et e e e ae e 595
15.1.23USB_RELNUM—USB Release Number Register
(USB EHCI—D29:F 7, D26 F7) ettt et et et e e e aeeeees 595
15.1.24FL_ADJ—Frame Length Adjustment Register
(USB EHCI—D29:F 7, D26 F7) ettt et et e e e ae e 596
15.1.25PWAKE_CAP—Port Wake Capability Register
(USB EHCI—D29:F 7, D26 F7) ettt et et ettt e ae e e 597
15.1.26LEG_EXT_CAP—USB EHCI Legacy Support Extended
Capability Register (USB EHCI—D29:F7, D26:F7) «uetiiiieiiie i iaaaaeees 597
15.1.27LEG_EXT_CS—USB EHCI Legacy Support Extended
Control / Status Register (USB EHCI—D29:F7, D26:F7) ..cooiiiiiiiiiiiiiiiaiiaan. 598
15.1.28SPECIAL_SMI—Intel Specific USB 2.0 SMI Register
(USB EHCI—D29:F 7, D26 F7) ettt et ettt e ae e e 600
15.1.29ACCESS_CNTL—Access Control Register
(USB EHCI—D29:F 7, D26 F7) ettt et et e e e ae e 601
15.1.30EHCIIR1—EHCI Initialization Register 1 (Mobile Only)
(USB EHCI—D29:F 7, D26 F7) ettt et ettt e ae e e 602
15.1.31EHCIIR2—EHCI Initialization Register 2
(USB EHCI—D29:F 7, D26 F7) ettt et et e e e ae e 602
15.2 Memory-Mapped 1/0 RegISTOrS .. ..t 603
15.2.1 Host Controller Capability Registers .......cooiiiii e 603
15.2.1.1 CAPLENGTH—Capability Registers Length............c..coiii... 604
15.2.1.2 HCIVERSION—Host Controller Interface
Version NUMDET . ... .. e e e e 604
15.2.1.3 HCSPARAMS—Host Controller Structural
ParamMEtersS .. 605
15.2.1.4 HCCPARAMS—Host Controller Capability
Parameters RegiSter . ... i 606
15.2.2 Host Controller Operational Registers........oooiiiiii it 607
15.2.2.1 USB2.0_CMD—USB 2.0 Command Register .........ccccceviiiiiiiiiia... 608
15.2.2.2 USB2.0_STS—USB 2.0 Status Register ........ccccviiiiiiiiiiiiiinenannnnen 610
15.2.2.3 USB2.0_INTR—USB 2.0 Interrupt Enable Register ....................... 612
15.2.2.4 FRINDEX—Frame IndeX Register. ... ..o, 613
15.2.2.5 CTRLDSSEGMENT—Control Data Structure
Segment REGISTEr ... e 614
15.2.2.6 PERIODICLISTBASE—Periodic Frame List Base
AdAress RegiSTer. ..o e 614
15.2.2.7 ASYNCLISTADDR—Current Asynchronous List
AdAress ReQiSTer. ..o e 615
15.2.2.8 CONFIGFLAG—Configure Flag Register.........ccoooiiiiiiiiiiiiiiiiiaaas 615
15.2.2.9 PORTSC—Port N Status and Control Register ..........cccoiiiiiiiaiina... 616
15.2.3 USB 2.0-Based Debug Port Register.......coouiiiii i 620
15.2.3.1 CNTL_STS—Control/Status Register .........ocoiiiiiiiiiiiiiiiiiiiaaaans 621
15.2.3.2 USBPID—USB PIDS REQISTEr ....uiieeiiiiiei e e e e 622
15.2.3.3 DATABUF[7:0]—Data Buffer Bytes[7:0] Register.............cccccoenut. 623
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15.2.3.4 CONFIG—Configuration RegiSter........ccciiiiiiiiiiiii i aaeeaens 623
SMBUS Controller RegISters (DB L8 . e e 625
16.1 PCI Configuration Registers (SMBUS—D31:F3) ..ottt e eeaeeea 625

16.1.1 VID—Vendor ldentification Register (SMBUS—D31:F3) ......cociiiiiiiiiiiaiiann. 625
16.1.2 DID—Device ldentification Register (SMBUS—D31:F3)....ccviiiiiiiiiiiiiiia.. 626
16.1.3 PCICMD—PCI Command Register (SMBUS—D31:F3)....cociiuiiiiiiiiiniieaieanenne. 626
16.1.4 PCISTS—PCI Status Register (SMBUS—D31:F3)..c.cciiiiiiiiiiiiiiiiieiieiieeeeaene 627
16.1.5 RID—Revision ldentification Register (SMBUS—D31:F3).....cooiiiiiiiiiiianiinn... 627
16.1.6 Pl—Programming Interface Register (SMBUS—D31:F3)......ccciiiiiiiiiiaaiiaan.. 628
16.1.7 SCC—Sub Class Code Register (SMBUS—D31:F3) ...coiiiiiiiiiiiiiiiiieiaieaaaann 628
16.1.8 BCC—Base Class Code Register (SMBUS—D31:F3) ..coiiuiiiiiiiiiiiiiieiaaeaaaaen 628
16.1.9 SMBMBARO — D31_F3_SMBus Memory Base Address O .........cccoviiiiiiiniann.. 628
16.1.10SMB_BASE—SMBUS Base Address Register

(21O S B T e ) P 629

16.1.11SVID — Subsystem Vendor ldentification Register

(SMBUS—D3BL:iF2/FA) ettt e e e e ettt eas 629

16.1.12SID — Subsystem ldentification Register
(SMBUS—D3BLiF2/FA) ettt e e e e e ettt eas 629
16.1.13INT_LN—Interrupt Line Register (SMBUS—D31:F3) ..cciiiiiiiiiiiiii i 630
16.1.14INT_PN—Interrupt Pin Register (SMBUS—D31:F3) ...cciiiiiiiiiiiiiiiiiieeanns 630
16.1.15HOSTC—Host Configuration Register (SMBUS—D31:F3) ...ciiiiiiiiiiiiiiiiaiiann. 630
16.2 SMBus I/0 and Memory Mapped 1/0 RegiSters .. ... i 631

16.2.1 HST_STS—Host Status Register (SMBUS—D31:F3) ..ciiiiiiiiiiiiiiiiiiaaaaen s 632
16.2.2 HST_CNT—Host Control Register (SMBUS—D31:F3) ....coiiiiiiiiiiiiiaiiiiaaeen s 633
16.2.3 HST_CMD—Host Command Register (SMBUS—D31:F3) ....ccciiiiiiiiiiiinaaen.. 635
16.2.4 XMIT_SLVA—Transmit Slave Address Register

(21O S B T e ) P 635
16.2.5 HST_DO—Host Data 0 Register (SMBUS—D31:F3).....cccciiiiiiiiiiiiiiiieiieaeeenne 635
16.2.6 HST_D1—Host Data 1 Register (SMBUS—D31:F3)....cciiiiiiiiiiiiiiiiieiieeeeenne 635
16.2.7 Host_BLOCK_DB—Host Block Data Byte Register

(21O IS B T e ) R 636
16.2.8 PEC—Packet Error Check (PEC) Register

(21O IS B T e ) R 636
16.2.9 RCV_SLVA—Receive Slave Address Register

(21O IS B T e ) R 637
16.2.10SLV_DATA—Receive Slave Data Register (SMBUS—D31:F3) ......cccviiieviae... 637
16.2.11 AUX_STS—Auxiliary Status Register (SMBUS—D31:F3)....ccciiiiiiiiiiiiiiaann.. 637
16.2.12 AUX_CTL—Auxiliary Control Register (SMBUS—D31:F3) ...ccoiiiiiiiiiiiiiaaiiaannn, 638
16.2.13SMLINK_PIN_CTL—SMLink Pin Control Register

(21O IS B T e ) R 638

16.2.14SMBUS_PIN_CTL—SMBus Pin Control Register

(21O IS B T e ) R 639

16.2.15SLV_STS—Slave Status Register (SMBUS—D31:F3) ..ccoiiiiiiiiiiiiiiiiiiieaaaaann, 639
16.2.16SLV_CMD—Slave Command Register (SMBUS—D31:F3) ...ccccviiiiiiiiiiaaiinann.. 640
16.2.17NOTIFY_DADDR—NOotify Device Address Register

(21O IS B T e ) R 640

16.2.18NOTIFY_DLOW—Notify Data Low Byte Register

(21O IS B T e ) R 641

16.2.19NOTIFY_DHIGH—NOotify Data High Byte Register

(21O IS B T e ) R 641
Intel® High Definition Audio Controller Registers (D27:F0)..........ceeeeeeeuiueneeeeeennnnn.. 643
17.1 Intel® High Definition Audio PCI Configuration Space (Intel® High

Definition AUdio— D27 1F0) ... e e e 643
17.1.1 VID—Vendor ldentification Register
(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiiiiiiaaae 645
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17.1.2 DID—Device ldentification Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiiiiiiiiaaes 645
17.1.3 PCICMD—PCI Command Register

(Intel® High Definition Audio Controller—D27:FO0) .....cooiiiiiiiiiii i, 646
17.1.4 PCISTS—PCI Status Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiiiiiiiiaeas 647
17.1.5 RID—Revision ldentification Register

(Intel® High Definition Audio Controller—D27:FO0) .....cooiiiiiiiiiii i, 647
17.1.6 Pl—Programming Interface Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiiiiiiiiaeas 648
17.1.7 SCC—Sub Class Code Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiii i, 648
17.1.8 BCC—Base Class Code Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiii i 648
17.1.9 CLS—Cache Line Size Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiiiiiiiiaaes 648
17.1.10LT—Latency Timer Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiii i 648
17.1.11HEADTYP—Header Type Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiiiiiiiiaas 649
17.1.12HDBARL—Intel® High Definition Audio Lower Base Address

Register (Intel® High Definition Audio—D27:F0) ....cciiiiiii i 649
17.1.13HDBARU—Intel® High Definition Audio Upper Base Address

Register (Intel® High Definition Audio Controller—D27:F0) .......ccoiiiiiiiaanat. 649
17.1.14SVID—Subsystem Vendor ldentification Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiiiiiiiiaes 650
17.1.15SID—Subsystem ldentification Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiii i 650
17.1.16 CAPPTR—Capabilities Pointer Register (Audio—D30:F2) ........ocoiiiiiiiiiiiat.. 650
17.1.17 INTLN—Interrupt Line Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiiiiiiiiaeas 651
17.1.18INTPN—Interrupt Pin Register

(Intel® High Definition Audio Controller—D27:F0) .....cooiiiiiiiiiiii i 651
17.1.19HDCTL—Intel® High Definition Audio Control Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiii i 651
17.1.20TCSEL—Traffic Class Select Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiiiiiiiiaaes 652
17.1.21 DCKCTL—Docking Control Register

(Intel® High Definition Audio Controller—D27:F0) (Mobile Only) ................. 652
17.1.22DCKSTS—Docking Status Register

(Intel® High Definition Audio Controller—D27:F0) (Mobile Only) ................. 653
17.1.23PID—PCI Power Management Capability ID Register

(Intel® High Definition Audio Controller—D27:F0) .....cooiiiiiiiiiii i 653
17.1.24PC—Power Management Capabilities Register

(Intel® High Definition Audio Controller—D27:FO0) .....cooiiiiiiiiiii i, 654
17.1.25PCS—Power Management Control and Status Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiiiiiiiieaas 654
17.1.26 MID—MSI Capability ID Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiii i, 655
17.1.27MMC—MSI Message Control Register

(Intel® High Definition Audio Controller—D27:FO0) .....cooiiiiiiiiiiiiiiiieies 655
17.1.28MMLA—MSI Message Lower Address Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiii i, 656
17.1.29MMUA—MSI Message Upper Address Register

(Intel® High Definition Audio Controller—D27:F0) .....coviiiiiiiiiii i, 656
17.1.30MMD—MSI Message Data Register

(Intel® High Definition Audio Controller—D27:F0) .....cooiiiiiiiiiii i 656
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17.2

17.1.31PXID—PCI Express™* Capability ID Register

(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiii e 656
17.1.32PXC—PCI Express* Capabilities Register

(Intel® High Definition Audio Controller—D27:F0) ....ooiiiiiiiiiiiiiii i 657
17.1.33DEVCAP—Device Capabilities Register

(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiiiii e 657
17.1.34DEVC—Device Control Register

(Intel® High Definition Audio Controller—D27:F0) ....oviiiiiiiiiiii it 658
17.1.35DEVS—Device Status Register

(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiiiii e 659
17.1.36 VCCAP—Virtual Channel Enhanced Capability Header

(Intel® High Definition Audio Controller—D27:F0) ....coiiiiiiiiii i 659
17.1.37PVCCAP1—Port VC Capability Register 1

(Intel® High Definition Audio Controller—D27:F0) ....oviiiiiiiiiiiia et 660
17.1.38PVCCAP2 — Port VC Capability Register 2

(Intel® High Definition Audio Controller—D27:F0) ....coiiiiiiiiiiiii e 660
17.1.39PVCCTL — Port VC Control Register

(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiiiiii e 660
17.1.40PVCSTS—Port VC Status Register

Intel® High Definition Audio Controller—D27:F0) .........cccvviuuieeeeeeeiinnnn... 661
g

17.1.41VCOCAP—VCO Resource Capability Register

(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiiiiii e 661
17.1.42VCOCTL—VCO Resource Control Register

(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiiiii e 661
17.1.43VCOSTS—VCO Resource Status Register

(Intel® High Definition Audio Controller—D27:F0) ....coiiiiiiiiiiiiiiiiaaae 662
17.1.44VCiCAP—VCi Resource Capability Register

(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiiiiii e 662
17.1.45VCICTL—VCi Resource Control Register

(Intel® High Definition Audio Controller—D27:F0) ....coiiiiiiiiiiiiii e 663
17.1.46VCiSTS—VCi Resource Status Register

(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiiiiii e 663

17.1.47RCCAP—Root Complex Link Declaration Enhanced
Capability Header Register (Intel® High Definition Audio

(070] o 11 o] 1 1=T e B D2 et = 0 TS 664
17.1.48ESD—Element Self Description Register
Intel® High Definition Audio Controller—D27:F0) .........cccvviuiieeeeeeeiinnnn... 664
g
17.1.49L1DESC—Link 1 Description Register
Intel® High Definition Audio Controller—D27:F0) .........cccvviuiieeeeeeeiinnnnn... 664
g
17.1.50L1ADDL—Link 1 Lower Address Register
Intel® High Definition Audio Controller—D27:F0) .........cccvviuuueeeeeeeiinnnn... 665
g
17.1.51L1ADDU—Link 1 Upper Address Register
(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiii e 665
Intel® High Definition Audio Memory Mapped Configuration Registers
(Intel® High Definition AUdio— D27:F0) .. .commm e, 666
17.2.1 GCAP—GIlobal Capabilities Register
(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiiiiiiiiaeaae 670
17.2.2 VMIN—Minor Version Register
(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiii e 670
17.2.3 VMAJ—Major Version Register
(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiiiiiiiiaeaae 670
17.2.4 OUTPAY—Output Payload Capability Register
(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiii e 671
17.2.5 INPAY—Input Payload Capability Register
(Intel® High Definition Audio Controller—D27:F0) ....coiiiiiiiiiiiiii i 671
17.2.6 GCTL—GIlobal Control Register
(Intel® High Definition Audio Controller—D27:F0) ....cviiiiiiiiiiiiiiiaaae 672
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17.2.7 WAKEEN—Wake Enable Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.8 STATESTS—State Change Status Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.9 GSTS—Global Status Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.10ECAP—Extended Capabilities

(Intel® High Definition Audio Controller—D27:FO)................

17.2.11OUTSTRMPAY—Output Stream Payload Capability

(Intel® High Definition Audio Controller—D27:FO)................

17.2.12INSTRMPAY—Input Stream Payload Capability

(Intel® High Definition Audio Controller—D27:FO)................

17.2.13INTCTL—Interrupt Control Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.14INTSTS—Interrupt Status Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.15WALCLK—Wall Clock Counter Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.16 SSYNC—Stream Synchronization Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.17CORBLBASE—CORB Lower Base Address Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.18CORBUBASE—CORB Upper Base Address Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.19CORBWP—CORB Write Pointer Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.20CORBRP—CORB Read Pointer Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.21 CORBCTL—CORB Control Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.22CORBST—CORB Status Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.23CORBSIZE—CORB Size Register

Intel® High Definition Audio Controller—D27:FO).................

17.2.24RIRBLBASE—RIRB Lower Base Address Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.25RIRBUBASE—RIRB Upper Base Address Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.26 RIRBWP—RIRB Write Pointer Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.27RINTCNT—Response Interrupt Count Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.28RIRBCTL—RIRB Control Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.29RIRBSTS—RIRB Status Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.30RIRBSIZE—RIRB Size Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.311C—Immediate Command Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.32IR—Immediate Response Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.33IRS—Immediate Command Status Register

(Intel® High Definition Audio Controller—D27:FO)................

17.2.34DPLBASE—DMA Position Lower Base Address Register

(Intel® High Definition Audio Controller—D27:FO0)................
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17.2.35DPUBASE—DMA Position Upper Base Address Register

nte i efinition Audio Controller— TFO) e
Intel® High Definition Audio C I D27:FO 687
17.2.36 SDCTL—Stream Descriptor Control Register
nte i efinition Audio Controller— TFO) e
Intel® High Definition Audio C I D27:FO 688
17.2.37SDSTS—Stream Descriptor Status Register
nte i efinition Audio Controller— TFO) e
Intel® High Definition Audio C I D27:FO 690
17.2.38SDLPIB—Stream Descriptor Link Position in Buffer
Register (Intel® High Definition Audio Controller—D27:FO) .......c.coceviiiainat.. 691
17.2.39SDCBL—Stream Descriptor Cyclic Buffer Length Register
nte igh Definition Audio Controller—| TFO) e
Intel® High Definition Audio C I D27:FO 691
17.2.40SDLVI—Stream Descriptor Last Valid Index Register
nte igh Definition Audio Controller—| TFO) e
Intel® High Definition Audio C I D27:FO 692
17.2.41 SDFIFOW—Stream Descriptor FIFO Watermark Register
nte igh Definition Audio Controller—| TFO) e
Intel® High Definition Audio C I D27:FO 692
17.2.42SDFIFOS—Stream Descriptor FIFO Size Register
nte igh Definition Audio Controller—| TFO) e
Intel® High Definition Audio C I D27:FO 693
17.2.43SDFMT—Stream Descriptor Format Register
nte igh Definition Audio Controller—| TFO) e
Intel® High Definition Audio C I D27:FO 694

17.2.44SDBDPL—Stream Descriptor Buffer Descriptor List Pointer Lower

Base Address Register (Intel® High Definition Audio

(070 ] o 11 o] 1 1=T e D2 et = 0 ) TS 695
17.2.45SDBDPU—Stream Descriptor Buffer Descriptor List Pointer

Upper Base Address Register (Intel® High Definition Audio

(070 ] o 11 o] 1 1=T e B D2 et 0 ) TS 695
PCIl Express™ Configuration REGISTEIS ...t e eaeeas 697
18.1 PCI Express* Configuration Registers

(PCI EXpress—D28:FO/FL/F2/F3/FAIFD) ...t ettt eanens 697
18.1.1 VID—Vendor ldentification Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) .. et 700
18.1.2 DID—Device ldentification Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 700
18.1.3 PCICMD—PCI Command Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) .. et 701
18.1.4 PCISTS—PCI Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et eeee 702
18.1.5 RID—Revision Identification Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 703
18.1.6 Pl—Programming Interface Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et eeee 703
18.1.7 SCC—Sub Class Code Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 703
18.1.8 BCC—Base Class Code Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 703
18.1.9 CLS—Cache Line Size Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 704
18.1.10PLT—Primary Latency Timer Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) .. et 704
18.1.11HEADTYP—Header Type Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 704
18.1.12BNUM—Bus Number Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 704
18.1.13SLT—Secondary Latency Timer

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 705
18.1.1410BL—I1/0 Base and Limit Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) .. et 705
18.1.15SSTS—Secondary Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 706
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18.1.16 MBL—Memory Base and Limit Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... 707
18.1.17PMBL—Prefetchable Memory Base and Limit Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... 707
18.1.18PMBU32—Prefetchable Memory Base Upper 32 Bits

Register (PCl Express—D28:FO/F1/F2/F3/FA/FDS) .o 708
18.1.19PMLU32—Prefetchable Memory Limit Upper 32 Bits

Register (PCl Express—D28:FO/F1/F2/F3/FA/FDS) .o 708
18.1.20CAPP—Capabilities List Pointer Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... e 708
18.1.21 INTR—Interrupt Information Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... 709
18.1.22BCTRL—Bridge Control Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... e 709
18.1.23CLIST—Capabilities List Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... 710
18.1.24 XCAP—PCI Express* Capabilities Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... e 710
18.1.25DCAP—Device Capabilities Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... 711
18.1.26 DCTL—Device Control Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... e 712
18.1.27DSTS—Device Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... e 713
18.1.28LCAP—Link Capabilities Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... 713
18.1.29LCTL—Link Control Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... e 715
18.1.30LSTS—Link Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... 716
18.1.31SLCAP—SIlot Capabilities Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... e 717
18.1.32SLCTL—SIlot Control Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ...t 718
18.1.33SLSTS—SIlot Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... e 719
18.1.34RCTL—Root Control Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ...t 720
18.1.35RSTS—Root Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... 720
18.1.36 MID—Message Signaled Interrupt Identifiers Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... e 721
18.1.37MC—Message Signaled Interrupt Message Control Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ...t 721
18.1.38MA—Message Signaled Interrupt Message Address

Register (PCl Express—D28:FO/F1/F2/F3/FA/FS) .o 721
18.1.39MD—Message Signaled Interrupt Message Data Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ...t 722
18.1.40SVCAP—Subsystem Vendor Capability Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... e 722
18.1.41SVID—Subsystem Vendor ldentification Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ...t 722
18.1.42PMCAP—Power Management Capability Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... 722
18.1.43PMC—PCI Power Management Capabilities Register

(PCI Express—D28:FO/FL/F2/F3/FAIFS) ... 723
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18.1.44PMCS—PCI Power Management Control and Status

Register (PCl Express—D28:FO/F1/F2/F3/FA/FS) ... 724
18.1.45MPC—Miscellaneous Port Configuration Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et eeen 725
18.1.46 SMSCS—SMI/SCI Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) .. et 727
18.1.47 RPDCGEN—Root Port Dynamic Clock Gating Enable

(PCI Express-D28:FO/F1/F2/F3/FA/F5) (Mobile ONlY) ....cooooiiiiiiaiieie e 728
18.1.481PWS—Intel® PRO/Wireless 3945ABG Status

(PCI Express—D28:FO/FL/F2/F3/FAIFD) .. et 728
18.1.49VCH—Virtual Channel Capability Header Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 729
18.1.50VCAP2—Virtual Channel Capability 2 Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et eeee 729
18.1.51PVC—Port Virtual Channel Control Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 729
18.1.52PVS — Port Virtual Channel Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et eeee 729
18.1.53VOCAP — Virtual Channel 0 Resource Capability Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) .. et 730
18.1.54VOCTL — Virtual Channel O Resource Control Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 731
18.1.55V0OSTS — Virtual Channel O Resource Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et eeee 731
18.1.56 UES — Uncorrectable Error Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 732
18.1.57UEM — Uncorrectable Error Mask

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et eeee 733
18.1.58UEV — Uncorrectable Error Severity

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 734
18.1.59CES — Correctable Error Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 735
18.1.60CEM — Correctable Error Mask Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 736
18.1.61 AECC — Advanced Error Capabilities and Control Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 736
18.1.62RES — Root Error Status Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 737
18.1.63RCTCL — Root Complex Topology Capability List Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 737
18.1.64ESD — Element Self Description Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) .. et 738
18.1.65ULD — Upstream Link Description Register

(PCI Express—D28:FO/FL/F2/F3/FAIFD) ..t et 738
18.1.66ULBA — Upstream Link Base Address Register

(PCI Express—D28:FO