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Port VC Capability Register 1 (PVCCAP1)—Offset 104h .....c.ccvvvvviviiiiinnnnens 268
Port VC Capability Register 2 (PVCCAP2)—Offset 108h .......ccvvvvviiviiniinnnnens 269
Port VC Control Register (PVCCTL)—Offset 10Ch.......ccoviiiviiiiiiiiiiiiieieeaae 269
Port VC Status Register (PVCSTS)—Offset 10Eh..........ccoivviiiiiiiiiiieenn, 270
VCO Resource Capability Register (VCOCAP)—Offset 110h.........covvvvvvninnnen. 271
VCO Resource Control Register (VCOCTL)—Offset 114h......ccovvvvinviiiiiiiiinnnns 271
VCO Resource Status Register (VCOSTS)—Offset 11Ah.....ccevivviiviiiiiiiiininnens 272
VCi Resource Capability Register (VCiCAP)—Offset 11Ch.........ccvvvvvinvinninnnns 273
VCi Resource Control Register (VCICTL)—Offset 120h......cociovieiiiiiiiniiinns 273
VCi Resource Status Register (VCISTS)—Offset 126h.........ccccvviviiiiiiiiinnnnn. 274

5.2 Intel® High Definition Audio (Intel® HD Audio) (D31:F3) Memory Mapped 1/0 Registers
YU a0 011 /2P, 275
5.2.1 Global Capabilities (GCAP)—Offset Oh ......cocoiriiiiiii s 288
5.2.2  Minor Version (VMIN)—Offset 2h .....cooiiiiiiii e 289
5.2.3 Major Version (VMAJ)—Offset 3h ....ccoiiiiniiiii e e 289
5.2.4 Output Payload Capability (OUTPAY)—Offset 4h.....cccvviiiiiiiiiiiiiiiieene 289
5.2.5 Input Payload Capability (INPAY)—Offset 6h ....ccovviiiiiiiiiiiiiie i 290
5.2.6 Global Control (GCTL)—Offset 8h....cciiiiiiiiiiiii e 291
5.2.7 Wake Enable (WAKEEN)—Offset Ch .......cccoiiiiiiee 292
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5.2.40
5.2.41

5.2.42
5.2.43
5.2.44
5.2.45
5.2.46

5.2.47

Wake Status (WAKESTS)—OffSet EN...oueeieiieiiier e e 293
Global Status (GSTS)—Offset 10N ...ouiieiiiii e 294
Global Capabilities 2 (GCAP2)—O0ffset 12h....ccoviiiiiiiiiiii e 294
Linked List Capabilities Header (LLCH)—Offset 14h.......cciiiiiiiiiiiiiiiiiinnen. 295
Output Stream Payload Capability (OUTSTRMPAY)—Offset 18h ................... 295
Input Stream Payload Capability (INSTRMPAY)—Offset 1Ah......ccocvvvivvinennnn. 296
Interrupt Control (INTCTL)—Offset 20h.....couiiiiiiiiii e 297
Interrupt Status (INTSTS)—Offset 24h ..o 298
Wall Clock Counter (WALCLK)—Offset 30h ....cooiiiiiiiiii e 299
Stream Synchronization (SSYNC)—Offset 38h.....cccceiiiiiiiiiiiiiiiiiii e 300
CORB Lower Base Address (CORBLBASE)—Offset 40h.......ccovevviiiiiiiiinnnnnn. 301
CORB Upper Base Address (CORBUBASE)—Offset 44h .........covviviiiiiiininnnnn. 301
CORB Write Pointer (CORBWP)—Offset 48h .......ccoviiiiiiiiiiiiieeas 302
CORB Read Pointer (CORBRP)—Offset 4Ah .....cccovviiiiiiiiiiii e 302
CORB Control (CORBCTL)—Offset 4Ch .....c.iiiiiieiiiii e 303
CORB Status (CORBSTS)—Offset 4Dh.....cviiiiiiiiiiii e 304
CORB Size (CORBSIZE)—Offset 4Eh ....c.vvviiiiiiiiii e 305
RIRB Lower Base Address (RIRBLBASE)—Offset 50h........cccccvviiiiiiininnnne. 305
RIRB Upper Base Address (RIRBUBASE)—Offset 54h ........ccocoviiiiiiinninnnne. 306
RIRB Write Pointer (RIRBWP)—Offset 58h .....ccvviiiiiiiiiiees 306
Response Interrupt Count (RINTCNT)—Offset 5Ah......c.coviiviiiiiiiiiieeees 307
RIRB Control (RIRBCTL)—Offset 5Ch ...iviiiiiiiiiiiii i ne s 308
RIRB Status (RIRBSTS)—Offset 5Dh.....ccviiiiiiiiiiii i 309
RIRB Size (RIRBSIZE)—OffSet SEN ..viiiiiiiiiiic i 310
Immediate Command (IC)—Offset 60h ......ceiviiiiiiii e 310
Immediate Response (IR)—Offset 64h ......cccviiiiiiiiiii e 311
DMA Position Lower Base Address (DPLBASE)—Offset 70h.........c.cccvvenennnnn. 311
DMA Position Upper Base Address (DPUBASE)—Offset 74h .......cocceviviinnnnen. 312
Input/Output Stream Descriptor x Control (ISDOCTL)—Offset 80h................ 313
Stream Descriptor Status (ISDOSTS)—Offset 83h.....ccovvviiiiiiiiiiciiiie e 315

Input/Output Stream Descriptor x Link Position in Buffer (ISDOLPIB)—Offset 84h
317
Input/Output Stream Descriptor x Cyclic Buffer Length (ISDOCBL)—Offset 88h ..
318
Input/Output Stream Descriptor x Last Valid Index (ISDOLVI)—Offset 8Ch ...319
Input/Output Stream Descriptor x FIFO Eviction Watermark (ISDOFIFOW)—Offset

S = o PR 320
Input/Output Stream Descriptor x FIFO Size (ISDOFIFOS)—Offset 90h......... 321
Input/Output Stream Descriptor x Format (ISDOFMT)—Offset 92h............... 322
Input/Output Stream Descriptor x FIFO Limit (ISDOFIFOL)—Offset 94h......... 324
Input/Output Stream Descriptor x Buffer Descriptor List Pointer Lower Base
Address (ISDOBDLPLBA)—Offset 98N ...ciuiieiiiiiiiiiiiiiieiii s naaaes 325
Input/Output Stream Descriptor x Buffer Descriptor List Pointer Upper Base
Address (ISDOBDLPUBA)—Offset OCh .....civiiiiiiiiiii e 326
Input/Output Stream Descriptor x Link Position in Buffer (OSDOLPIB)—Offset
S o T OO 327

Input/Output Stream Descriptor x Cyclic Buffer Length (OSDOCBL)—Offset 168h
328

Input/Output Stream Descriptor x Last Valid Index (OSDOLVI)—Offset 16Ch. 328
Input/Output Stream Descriptor x FIFO Eviction Watermark (OSDOFIFOW)—

OffSEE LB N . ettt 329
Input/Output Stream Descriptor x FIFO Size (OSDOFIFOS)—Offset 170h...... 330
Input/Output Stream Descriptor x Format (OSDOFMT)—Offset 172h............ 331

Input/Output Stream Descriptor x FIFO Limit (OSDOFIFOL)—Offset 174h ..... 332
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5.2.85

5.2.86

5.2.87

5.2.88

5.2.89

5.2.90

5.2.91

5.2.92

5.2.93

5.2.94
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Input/Output Stream Descriptor x Buffer Descriptor List Pointer Lower Base

Address (OSDOBDLPLBA)—Offset 178h......ccieiuiiiiiiiiiii e 333
Input/Output Stream Descriptor x Buffer Descriptor List Pointer Upper Base

Address (OSDOBDLPUBA)—Offset 17Ch ...iiuiiiiiiiiiiiiii i 334
Global Time Synchronization Capture Control (GTSCC2)—Offset 4DCh......... 334
Wall Frame Counter Captured (WALFCC2)—Offset 4EOh.........c.ccvvviviiinennnns 335
Time Stamp Counter Captured Lower (TSCCL2)—Offset 4E4h.........c.ccvevene.. 336
Time Stamp Counter Captured Upper (TSCCU2)—Offset 4E8h .................... 336
Linear Link Position Frame Offset Captured (LLPFOC2)—Offset 4ECh ........... 337
Linear Link Position Captured Lower (LLPCL2)—Offset 4FOh.............cevuennn. 337
Linear Link Position Captured Upper (LLPCU2)—Offset 4F4h ..........c.cevenee. 338
Global Time Synchronization Capability Header (GTSCH)—Offset 500h ........ 338

Global Time Synchronization Capability Declaration (GTSCD)—Offset 504h... 339
Global Time Synchronization Controller Adjust Control (GTSCTLAC)—Offset 50Ch
340

Global Time Synchronization Capture Control (GTSCC0)—Offset 520h ......... 341
Wall Frame Counter Captured (WALFCCO)—Offset 524h......c.ccvvvvviniinninnnnn. 342
Time Stamp Counter Captured Lower (TSCCLO)—Offset 528h.........ccccvvvnnen. 342
Time Stamp Counter Captured Upper (TSCCUQ)—Offset 52Ch .........cevvuennn. 343
Linear Link Position Frame Offset Captured (LLPFOCO0)—Offset 534h............ 343
Linear Link Position Captured Lower (LLPCLO)—Offset 538h ........cccevivvvnennn. 344
Linear Link Position Captured Upper (LLPCUO)—Offset 53Ch............ccevvneee. 344
Global Time Synchronization Capture Control (GTSCC1)—Offset 540h ......... 345
Wall Frame Counter Captured (WALFCC1)—Offset 544h.........cccovevniiinnnnnn. 346
Time Stamp Counter Captured Lower (TSCCL1)—Offset 548h..........ccccuenene. 347
Time Stamp Counter Captured Upper (TSCCU1)—Offset 54Ch.........c.cccueneee. 347
Linear Link Position Frame Offset Captured (LLPFOC1)—Offset 554h............ 348
Linear Link Position Captured Lower (LLPCL1)—Offset 558h .........ccecevninnnne. 348
Linear Link Position Captured Upper (LLPCU1)—Offset 55Ch............cccvvnnee. 349
Software Position Based FIFO Capability Header (SPBFCH)—Offset 700h...... 349
Software Position Based FIFO Control (SPBFCTL)—Offset 704h................... 350
Processing Pipe Capability Header (PPCH)—Offset 800h..........cvvviviivininnnnn. 351
Processing Pipe Control (PPCTL)—Offset 804h ......cccvvvviiiiiiiiiiiiicicceeee 352
Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHCOLLPL)—OffSet 810N 1.uiiuiiiiiiiii ittt re e e e e e e nneneaas 352
Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHCOLLPU)—OffSel 814N . uiiuiiiiiiiiiiie ittt et ae e e e e neas 353
Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHCOLDPL)—Offset 818N ...ciuiiiiiiiiiiiiiiiiii i e e e e naeneaas 353
Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHCOLDPU)—OffSet 8L1Ch 1.uiuiiiiiiiiiiie ittt e e e senaeeas 354
Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHC1LLPL)—OffSet 820N ..uiiviieiiiiii ittt e e e e e eaaeneaas 355
Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHCILLPU)—OffSel 824N . uiiiiiiiieiiiiie ittt e e e 355
Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHC1LDPL)—Offset 828N ...ciuiiiiiiiiiiii i e naeneaas 356
Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHCI1LDPU)—Offsel 82Ch 1.uiuiiiiiiiiiiieiiii it e e e e naeeas 356
Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHC2LLPL)—OffSEE 830N 1.uiiviiiiiiiii ittt it vt e r e e e e naeneaas 357
Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHC2LLPU)—OffSel 834N . uiiiiiiiiiiiiiie ittt e e e e e e eas 358
Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHC2LDPL)—Offset 838N . ..ciuiiriiiiiiiiiiieitii i eenaeneaas 358
9
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5.2.95 Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHC2LDPU)—OffSet 83Ch..uiuiiiiiiiiiiiiii i ee e ae e 359
5.2.96 Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHC3LLPL)—OffSet 840N . vvieii it et e e e aeeees 359
5.2.97 Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHC3LLPU)—Offset 844h ....iiviieiiiiiiii i eea 360
5.2.98 Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHC3LDPL)—OFfSet 848h ..uviiiiiiiiiiiie et e e e 360
5.2.99 Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHC3LDPU)—Offsel 84T ...ttt e e e 361
5.2.100Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHCALLPL)—OffSel 850N . uuiiiiiiiii it e e e e 362
5.2.101Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHCALLPU)—Offset 854N ..uiiriieiiiiiiiii i e reeaeea 362
5.2.102Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHCALDPL)—OFfset 858h ..uviiiiiiiiii it e e 363
5.2.103Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHCALDPU)—Offset 85Ch ...ttt et ee e e 363
5.2.104Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHCS5LLPL)—OffSel 860N ..vuitiiiiiiiitiiiie et e e e e eeaes 364
5.2.105Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHCS5LLPU)—Offset 864N ...uiiriiiiieiiiii i ae e aeea 365
5.2.106Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHCS5LDPL)—OFfSEt 868N ..uviiieiiiiiiiie e nee e e 365
5.2.107Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHCS5LDPU)—Offset 86CN . .viitiiiiiiiii e e e e 366
5.2.108Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHCOBLLPL)—OFfSet 870N . vttt et e e e e aenaes 366
5.2.109Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHCOLLPU)—Offset 874N ..uiiriiiiii i e e eea 367
5.2.110Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHCOELDPL)—OFfSEL 878N vttt e e e e 367
5.2.111Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHCOELDPU)—OffSel 87ChN .ttt e ae e 368
5.2.112Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHCOLLPL)—OffSet 880N ..uuviiiieieiieiiie ettt e s e e nenas e eaenees 369
5.2.113Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHCOLLPU)—Offset 884h ....cviiiiiiiiiii i e e 369
5.2.114Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHCOLDPL)—Offset 888h ..uviiiiiiiiiiiiie it e e e 370
5.2.115Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHCOLDPU)—OffSet 88CHh...uuiiuiitiiiiiiiie ittt e rae e aeeneeeen 370
5.2.116Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHCILLPL)—OffSet 890N 1.ttt v e e e aeees 371
5.2.117Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHCI1LLPU)—Offset 894h ...viiiiiiiiiii i e e 372
5.2.118Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHC1LDPL)—OffSet 8O8h ..uviiiiiiiiiiiiiii it e e e 372
5.2.119Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHC1LDPU)—OffSet BOCh .. .uuiiiiitiitii et e e eea e 373
5.2.120Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHC2LLPL)—OffSet BADN ...ttt e e e e e 373
5.2.121Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHC2LLPU)—OffS@t BAAN 1iuviiii it nas 374
5.2.122Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHC2LDPL)—Offset 8ABN ...viiiiiiiiii e e 374
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5.2.1231Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper

(OPPHC2LDPU)—Offset BACK ..uviitiiiiii i iei it naaaeaas 375
5.2.124Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHC3LLPL)—Offset 8BON ....uciviiiiiiiieiiii it e e e 376
5.2.125Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHC3LLPU)—OffSet 8B4 ..uuuiiviieiieie it iieie e st re e ae e naeneans 376
5.2.126Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHC3LDPL)—Offset 8B8h.....civiiiiiiiiiiiiii s e e 377
5.2.127Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHC3LDPU)—OffSet 8BCh .uuviitiitiiiiiiiiieii it it r e e neneaneneaas 377
5.2.128Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHCALLPL)—OSfset 8CON ...viiiiieiiiiiiieiii et e e e 378
5.2.1291Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHCALLPU)—Offset BCAN ...cuiiiiiiiii it et e e 379
5.2.130Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHCALDPL)—Offsel 8C8BN ...uiiiiiiiiiiie i e e e naeneas 379
5.2.131Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHCALDPU)—OffSet BCCh .uuviitiiiiiiii ittt ae e e e aaneaas 380
5.2.132Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHCSLLPL)—OffSet 8D0N .vuviiiiiiieiie ittt e re e nes e senneneaas 380
5.2.133Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHCS5LLPU)—OffSet BDAN .. .uiiiiiiiiiiie it enaeneaas 381
5.2.134Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHCS5LDPL)—Offset 8D8h ...viiviiiiiiiii it e e e e 381
5.2.135Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHCS5LDPU)—OffSet 8DCh .tuviitiitiii ittt rer e e e aneneaas 382
5.2.136Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHCOHLLPL)—Offset 8EON ..uviiviiiiiiiie it e e ae e aeneas 383
5.2.137Link 0 Output Payload Capability (LOUTPAY0)—Offset 8EOh .........ccevvvnennns 383
5.2.138Link 0 Input Payload Capability (LINPAY0)—Offset 8E2h ......c.covviviiiiiiinnnnns 384
5.2.1391Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHCBLLPU)—Offset BEAN ..cviiviiiiiiiie i ae e 385
5.2.140Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHCOHLDPL)—Offset BEBN ..uiuiiiiiiiiiiie i et ae e 386
5.2.1411Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHCOHLDPU)—Offset BECH ...viiviiiiiiiiiiiiiii i i ne e e reananeaas 386
5.2.142Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHC7LLPL)—Offset 8FON....iuiitiiiiiiiie ittt e e re e e eaeneaas 387
5.2.143Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHC7LLPU)—OffSet BFAN ..uiviiiiiiiiiiii i st e e e e neaas 387
5.2.144Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHC7LDPL)—Offset 8F8h ...uciiiiiiiiii it e e 388
5.2.145Link 1 Output Payload Capability (LOUTPAY1)—Offset 8F8h.........cccvvvuinenenn. 388
5.2.146Link 1 Input Payload Capability (LINPAY1)—Offset 8FAh .......ccvvvviiiiiiiinnnnn. 389
5.2.147Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHC7LDPU)—Offset BFCh .uuviiiiiiiiiiie i r et r et ne e eeaaeneas 390
5.2.148Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHCBLLPL)—OffSet 900N ...viiiiiriitiieiii e 391
5.2.1491Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHCBLLPU)—Offset 904N . cuiiiiiiii it aeas 391
5.2.150Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHCSBLDPL)—OffSEt 908N ..uviitiitiieiieie e ne s 392
5.2.151Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHCBLDPU)—Offset 90Ch ...viiviiiiiiii it re e ae e 392
5.2.152Input/Output Processing Pipe's Link Connection x Control (IPPLCOCTL)—Offset
15 0] o T PPN 393
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5.2.153Input/Output Processing Pipe's Link Connection

914N .t

5.2.154Input/Output Processing Pipe's Link Connection

(IPPLCOLLPL)—Offset 918h .......cocvvviiiiiiininnnn,

5.2.155Input/Output Processing Pipe's Link Connection

(IPPLCOLLPU)—OffSet 91CH .....uvveereeresveresenan.

5.2.156Input/Output Processing Pipe's Link Connection

920N it

5.2.157Input/Output Processing Pipe's Link Connection

924N it

5.2.158Input/Output Processing Pipe's Link Connection

(IPPLC1LLPL)—Offset 928h .......cocvvvviiiiiininnnn,

5.2.1591Input/Output Processing Pipe's Link Connection

(IPPLC1LLPU)—OffSet 92CH ......vveeieeeesirerereneass

5.2.160Input/Output Processing Pipe's Link Connection

930N i

5.2.161Input/Output Processing Pipe's Link Connection

934N it

5.2.162Input/Output Processing Pipe's Link Connection

(IPPLC2LLPL)—Offset 938h .......cocvvviiiiiiininnnn,

5.2.163Input/Output Processing Pipe's Link Connection

(IPPLC2LLPU)—OffSet 93CH ... evveeieeeesvererennas.

5.2.164Input/Output Processing Pipe's Link Connection

940N i

5.2.165Input/Output Processing Pipe's Link Connection

944N i

5.2.166Input/Output Processing Pipe's Link Connection

(IPPLC3LLPL)—Offset 948h .......c.covviiiiiininnnn,

5.2.167Input/Output Processing Pipe's Link Connection

(IPPLC3LLPU)—OffSet 94Ch ......vveereeeesivererennass

5.2.168Input/Output Processing Pipe's Link Connection

O50RN .t

5.2.1691Input/Output Processing Pipe's Link Connection

954N it

5.2.170Input/Output Processing Pipe's Link Connection

(IPPLCALLPL)—Offset 958h .......cccvvviiiiiiininnnn,

5.2.1711Input/Output Processing Pipe's Link Connection

(IPPLCALLPU)—OffSet 95CH ......vveeierresrererenenss

5.2.172Input/Output Processing Pipe's Link Connection

960N ...

5.2.173Input/Output Processing Pipe's Link Connection

964N .. i

5.2.174Input/Output Processing Pipe's Link Connection

(IPPLC5LLPL)—Offset 968h .......c.covviiiiiininnnn,

5.2.175Input/Output Processing Pipe's Link Connection

(IPPLCSLLPU)—OffSEt 96CH ......vveeereervererenesss

5.2.176Input/Output Processing Pipe's Link Connection

970N i

5.2.177Input/Output Processing Pipe's Link Connection

974N i

5.2.178Input/Output Processing Pipe's Link Connection

(IPPLC6LLPL)—Offset 978h .......cocvvviiiiiiininnnn,

5.2.1791Input/Output Processing Pipe's Link Connection

(IPPLCOLLPU)—OffSet 97CH ... vvveeiereesevererennass

5.2.180Input/Output Processing Pipe's Link Connection

980N .. i

x Format (IPPLCOFMT)—Offset
........................................ 394

........................................ 397

........................................ 398

........................................ 400

........................................ 402

........................................ 404

........................................ 406

........................................ 408

........................................ 410

........................................ 412

........................................ 414

........................................ 416

........................................ 418

x Control (OPPLCOCTL)—Offset
........................................ 420
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5.2.181Input/Output Processing Pipe's Link Connection x Format (OPPLCOFMT)—Offset
1S 1 2 1 o T PPN 422
5.2.182Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLCOLLPL)—OffS@t 988N ..viueiiiiiiiii it e e e 423
5.2.183Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLCOLLPU)—OffSet 98Ch ...uviitiitiiiiie it e e e e naeneaas 424
5.2.184Input/Output Processing Pipe's Link Connection x Control (OPPLC1CTL)—Offset
15 10 o PPN 424
5.2.185Input/Output Processing Pipe's Link Connection x Format (OPPLC1FMT)—Offset
15 1S 1 o I PPN 426
5.2.186Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLCILLPL)—OffSEt 998N .uiuiii it e e 427
5.2.187Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLCLLLPU)—OffSet 99Ch ..iuiitiieiii it et e e e e aeaas 428
5.2.188Input/Output Processing Pipe's Link Connection x Control (OPPLC2CTL)—Offset
15 A | o PPN 428
5.2.1891Input/Output Processing Pipe's Link Connection x Format (OPPLC2FMT)—Offset
DA N o e 430
5.2.190Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLC2LLPL)—Offsel OABN ...civiiiiiii i ae e 431
5.2.191Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLC2LLPU)—OffSet GACK .ttt it e aaneaas 432
5.2.192Input/Output Processing Pipe's Link Connection x Control (OPPLC3CTL)—Offset
15 20 o PN 432
5.2.1931Input/Output Processing Pipe's Link Connection x Format (OPPLC3FMT)—Offset
OB o e 434
5.2.194Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLC3LLPL)—Offsel OB8h ...cviiiiiiiiiiie it e e 435
5.2.195Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLC3LLPU)—OffSEt OBCh 1.tviitiitiie it ieie i iee ettt e e e e eenneneans 436
5.2.196Input/Output Processing Pipe's Link Connection x Control (OPPLC4CTL)—Offset
15 10 o PN 436
5.2.197Input/Output Processing Pipe's Link Connection x Format (OPPLC4FMT)—Offset
1S 1@ o PPN 438
5.2.1981Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLCALLPL)—OffSel OC8N ...civiieiieiiiie it e e e e e eas 439
5.2.1991Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLCALLPU)—OffSEE OCCh .tiviiiiiiiie ittt e e e e e aaeneans 440
5.2.200Input/Output Processing Pipe's Link Connection x Control (OPPLC5CTL)—Offset
15 151 o PPN 440
5.2.201Input/Output Processing Pipe's Link Connection x Format (OPPLC5FMT)—Offset
15 ] o PPN 442
5.2.202Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLCS5LLPL)—OffSel OD8h. .. uiiiiieiiiiiiiiei ettt e e esenaeneas 443
5.2.203Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLCS5LLPU)—OffSEE ODCH 1.ttt ittt e e e e e e e naeneans 444
5.2.204Input/Output Processing Pipe's Link Connection x Control (OPPLC6CTL)—Offset
15 =L 0] o PN 444
5.2.205Input/Output Processing Pipe's Link Connection x Format (OPPLC6FMT)—Offset
1S ] =2 1 o I PPN 446
5.2.206Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLCOLLPL)—Offsel OE8BhN . uiiviiiiieiii ittt e e e e e eeas 447
5.2.207 Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLCOLLPU)—Offset OECH ..uuuiitiiiiii i sttt e e e e naeneaas 448
5.2.208Input/Output Processing Pipe's Link Connection x Control (OPPLC7CTL)—Offset
15 1 o PN 448
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5.2.2091Input/Output Processing Pipe's Link Connection x Format (OPPLC7FMT)—Offset

1S 2 o PP 450
5.2.210Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLC7LLPL)—Offsel OF8h....uviiie it e e e 451
5.2.211Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLC7LLPU)—OffSEt OFCh vttt e et e e e e 452
5.2.212Input/Output Processing Pipe's Link Connection x Control (OPPLC8CTL)—Offset
AN 010 o PP 452
5.2.213Input/Output Processing Pipe's Link Connection x Format (OPPLC8FMT)—Offset
Y 0 1 o PP 454
5.2.214Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLCBLLPL)—Offset ADBN ...uviiiiiiiii i et s e e ae e 455
5.2.215Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLCBLLPU)—OffSEt ADCK .. . et e e e e eens 456
5.2.216Multiple Links Capability Header (MLCH)—Offset COOh .........coceviiiiiiiiinnnnns 456
5.2.217Multiple Links Capability Declaration (MLCD)—Offset CO4h ..........cccevvvviinn 457
5.2.218Link 0 Capabilities (LCAPQO)—Offset C40h ......ccooviriiiiiiiiiiii e 458
5.2.219Link 0 Control (LCTLO)—Offset CA4N ......oviiiiiiiiiiii e ees 459
5.2.220Link 0 Output Stream ID Mapping Valid (LOSIDV0)—Offset C48h ................ 460
5.2.221Link O SDI Identifier (LSDIID0)—Offset CACh ......ccoeiviiiiiiieiiiiiiieeeeeeens 462
5.2.222Link 0 Per Stream Output Overhead (LPSOO0OQ)—Offset C50h ........cccvvvvnenn 463
5.2.223Link 0 Per Stream Input Overhead (LPSIO0)—Offset C52h ......covvviiniininnnnns 463
5.2.224Link 0 Wall Frame Counter (LWALFCO)—Offset C58h ........ccvvviiiiiiiiiiiinnnne. 464
5.2.225Link 1 Capabilities (LCAP1)—Offset C80h ......ccciiviiiiiiiiiiii e 464
5.2.226Link 1 Control (LCTL1)—Offset C84N ......cuviiiiieiiiiii e e e 465
5.2.227Link 1 Output Stream ID Mapping Valid (LOSIDV1)—Offset C88h ................ 466
5.2.228Link 1 SDI Identifier (LSDIID1)—Offset C8Ch ......cccvvviiiiiiiiiiiii e 468
5.2.229Link 1 Per Stream Output Overhead (LPSOO1)—Offset CO0h .........cccevvvvnntnn 469
5.2.230Link 1 Per Stream Input Overhead (LPSIO1)—Offset C92h .........cocevvnnnnne. 469
5.2.231Link 1 Wall Frame Counter (LWALFC1)—Offset CO98h ........ccviviiiiiiiiiiiinnnne. 470
5.2.232Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHC7LLPL)—OffSet 4AL0N 1.ttt e e e re e e nes 470
5.2.233Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHC7LLPU)—Offset 4A14N. ... it e 471
5.2.234Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHC7LDPL)—OFfSet 4ALBN vttt et e e e 471
5.2.235Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHC7LDPU)—Offset 4A1CH ... .t e 472
5.2.236Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHCBLLPL)—OffSet 4A20N ...ttt e e e eees 473
5.2.237Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHCBLLPU)—Offset 4A24N.. .. it e 473
5.2.238Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHCBLDPL)—OFfSet 4A28hN vttt e e e e 474
5.2.239Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHCBLDPU)—Offset 4A2Ch ... ..iciiiiiiiiii i e 474
5.2.240Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHCOLLPL)—OffSet 4AB0N 1iuvitie it e e e e e anaeenes 475
5.2.241Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHCOLLPU)—Offset 4AB4N. .. .iuii it e 475
5.2.2421Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHCOLDPL)—OffSet 4A38h vttt e aeaes 476
5.2.243Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHCOLDPU)—Offset 4A3CH .. c.uiiiiii i e e ees 476
5.2.2441Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHC10LLPL)—Offset 4A40N ....uiueiiiiiii i eeaes 477
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5.2.245Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHC10LLPU)—Offset 4A44h ..cviiiiieiie i et e e 478
5.2.246Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHC10LDPL)—Offset 4A48h ...vieiiiiiiii it ae e 478
5.2.247Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHC10LDPU)—OffSet 4A4CN . i ittt aeneaas 479
5.2.248Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHCI11LLPL)—Offset 4AS50N .. civiitiiiii i e e e 479
5.2.2491Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHC11LLPU)—Offset 4A54h ..cviiiiii i e e e 480
5.2.250Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHC11LDPL)—Offset 4AS8h ..cviiiiiiiiii i e ae e 480
5.2.251Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHC11LDPU)—Offset 4ASCN . .c vttt e e e 481
5.2.252Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHC12LLPL)—Offset 4ABO0N ....uitii it e e e 482
5.2.2531Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHC12LLPU)—Offset 4AB4N ..oviiriie i e e e 482
5.2.254Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHC12LDPL)—Offset 4AB8N ....vieiiiii i e e 483
5.2.255Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHC12LDPU)—OffSet 4ABCN . .citiitiii i aeneaas 483
5.2.256Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHC13LLPL)—Offset 4A7Z0N ... vt e e e 484
5.2.257Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHC13LLPU)—Offset 4A74N .oriiiii i e e e 485
5.2.2581Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHC13LDPL)—Offset 4AT78h ..oviiiiiiiie i ae e 485
5.2.2591Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHC13LDPU)—OffSet 4A7CN .t ittt e aeneaas 486
5.2.260Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(IPPHC14LLPL)—Offset 4A80N .. cviriiiiie i e e e 486
5.2.261Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(IPPHC14LLPU)—Offset 4A84h ..civiiriiiiii i e e e 487
5.2.262Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(IPPHC14LDPL)—Offset 4A88h ...vieiiiiiiiiii e e e 487
5.2.263Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(IPPHC14LDPU)—Offset 4ABCN . i ittt e aeneaas 488
5.2.264Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHCOLLPL)—OffSet 4AO0N. ...ttt eraeneas 489
5.2.265Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHCIOLLPU)—Offset 4A94h .. oiviiiiii i e 489
5.2.266Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHCOLDPL)—OffSet 4AO8h . uiiviiiiiiiie it re e rnenaens 490
5.2.267Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHCOLDPU)—Offset 4A9CH ..oviiiiii it aeneaas 490
5.2.268Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHC1OLLPL)—Offset 4AADN ...t ae e 491
5.2.2691Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHC1O0LLPU)—Offset 4AAAN .. ..o e aeas 492
5.2.2701Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHC1OLDPL)—Offset 4AABN .. vttt e ae e 492
5.2.271Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHC1O0LDPU)—Offset 4AACKH vttt st aaeaas 493
5.2.272Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHC11LLPL)—Offset 4ABON.....ccviiiii i e ae e 493
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intel.

5.2.273Input/Output Processing Pipe's Host Connection x Linear Link Position Upper

(OPPHC11LLPU)—Offset 4ABAN......ciriiiiiii i ee e 494
5.2.274Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHC11LDPL)—Offset 4AB8N......ciriiiiii e e e 494
5.2.275Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHC11LDPU)—Offset 4ABCh . eviitiitiiiie et e e e eeeas 495
5.2.276Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHC12LLPL)—OffSet 4ACORN ...eiviiiiieii it e e e 496
5.2.277Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHC12LLPU)—Offset 4ACAN......ciriiiiiii e e a 496
5.2.278Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHC12LDPL)—OffSet 4ACSEN ..viuiiiiieiiiie i e ae e eenees 497
5.2.279Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHC12LDPU)—OffSet 4ACCH . uuiitiitii ittt ena 497
5.2.280Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHC13LLPL)—OffSet 4ADON .. ciuiiiiieiiiie et e e enaes 498
5.2.281Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHC13LLPU)—Offset 4ADAN ..uviiriiiiiiie i e ee e 499
5.2.282Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHC13LDPL)—Offset 4ADS8N ....ueiiiiiiii e e 499
5.2.283Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHC13LDPU)—Offset 4ADCK ....uiitiitiiiie i ae e eees 500
5.2.284Input/Output Processing Pipe's Host Connection x Linear Link Position Lower
(OPPHCI14LLPL)—Offset 4AEDN ..uviveiiiiiiiiie et e ee e e 500
5.2.285Input/Output Processing Pipe's Host Connection x Linear Link Position Upper
(OPPHC14LLPU)—Offset 4AEAN .. .oueiiiiiiii e 501
5.2.286 Input/Output Processing Pipe's Host Connection x Linear DMA Position Lower
(OPPHC14LDPL)—Offset 4AEBN .. .iuiiiiiiiiii e 501
5.2.287Input/Output Processing Pipe's Host Connection x Linear DMA Position Upper
(OPPHC14LDPU)—Offset 4AECK .....iiviiiiiii i e a 502
5.2.288Input/Output Processing Pipe's Link Connection x Control (IPPLC7CTL)—Offset
N 1 o PP 503
5.2.289Input/Output Processing Pipe's Link Connection x Format (IPPLC7FMT)—Offset
A AR AN L s 504
5.2.290Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(IPPLC7LLPL)—Offset 4AF8BN ....viiiieiiie e e e s 506
5.2.2911Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(IPPLC7LLPU)—OffSet AAFCh .ottt e e e 506
5.2.292Input/Output Processing Pipe's Link Connection x Control (IPPLC8CTL)—Offset
00 o PP 507
5.2.293Input/Output Processing Pipe's Link Connection x Format (IPPLC8FMT)—Offset
S 0 o I PP 508
5.2.294Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(IPPLCSBLLPL)—OffSet 4BO8N....ueie ittt ae e e 509
5.2.295Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(IPPLCBLLPU)—Offset 4BOCH .....cvieiiiiiiii e e e e 510
5.2.296 Input/Output Processing Pipe's Link Connection x Control (IPPLCOCTL)—Offset
L 0] o PP 510
5.2.297Input/Output Processing Pipe's Link Connection x Format (IPPLCOFMT)—Offset
AB LA ottt e 512
5.2.298Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(IPPLCOLLPL)—OffSet 4B L8N . vttt ee e e 513
5.2.2991Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(IPPLCOLLPU)—Offset 4B1Ch . ..iiuiiiii i e e 514
5.2.300Input/Output Processing Pipe's Link Connection x Control (IPPLC10CTL)—Offset
L 0] o PP 514
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5.2.301Input/Output Processing Pipe's Link Connection x Format (IPPLC10FMT)—Offset

AB 24N Lt 516
5.2.302Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(IPPLC1OLLPL)—Offset 4B28h ...uiuiieiiiiiiiiie i e e e e 517
5.2.303Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(IPPLC10LLPU)—OffSet 4B2Ch .. uiiuiitii it in ettt ee e e e naeneaas 518
5.2.304Input/Output Processing Pipe's Link Connection x Control (IPPLC11CTL)—Offset
25110 o PP 518
5.2.305Input/Output Processing Pipe's Link Connection x Format (IPPLC11FMT)—Offset
AB BN Lttt e 520
5.2.306Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(IPPLC11LLPL)—Offset 4B38h ..iuiiiriiiiiiiiiein e e e e 521
5.2.307Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(IPPLC11LLPU)—OffSet 4B3Ch . uiitiiriiiiiiieitii it ra et rere e e nenaeneaas 522
5.2.308Input/Output Processing Pipe's Link Connection x Control (IPPLC12CTL)—Offset
QBN L e 522
5.2.309Input/Output Processing Pipe's Link Connection x Format (IPPLC12FMT)—Offset
QB4 L. e 524
5.2.310Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(IPPLC12LLPL)—Offset 4BA8h ....iviviiiiiii i e e e 525
5.2.311Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(IPPLC12LLPU)—OffSet 4BACh . ..c ittt et naeneaas 526
5.2.312Input/Output Processing Pipe's Link Connection x Control (IPPLC13CTL)—Offset
AB 0N Lt e 526
5.2.313Input/Output Processing Pipe's Link Connection x Format (IPPLC13FMT)—Offset
AB SN Lt e 528
5.2.314Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(IPPLC13LLPL)—Offset 4B58h ..iuiuiiriiiiiiiiiie i e e e e 529
5.2.315Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(IPPLC13LLPU)—Offset 4B5Ch...ciuiitiii it naeneaas 530
5.2.316Input/Output Processing Pipe's Link Connection x Control (IPPLC14CTL)—Offset
ABB0N L.t e 530
5.2.317Input/Output Processing Pipe's Link Connection x Format (IPPLC14FMT)—Offset
AB BN L.ttt e 532
5.2.318Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(IPPLC14LLPL)—Offset 4BO8h ...uvuiiriiiiiiiieie e e e 533
5.2.319Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(IPPLC14LLPU)—OffSet 4BOCN...uitiitiie ittt e e aneneaas 534
5.2.320Input/Output Processing Pipe's Link Connection x Control (OPPLCOCTL)—Offset
AB 70N Lt e 534
5.2.321Input/Output Processing Pipe's Link Connection x Format (OPPLCOFMT)—Offset
AB 7 i e 536
5.2.322Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLCILLPL)—OffS@t 4B78N 1.viuiiieiiiiiiieieiene s re s eeneaasenenesaenenenees 537
5.2.323Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLCILLPU)—Offset 4B7Ch ..uiiriiiiiiiie ittt e e e eenaaneaas 538
5.2.324Input/Output Processing Pipe's Link Connection x Control (OPPLC10CTL)—Offset
AB BN Lttt e 538
5.2.325Input/Output Processing Pipe's Link Connection x Format (OPPLC10FMT)—Offset
AB BN L.ttt e 540
5.2.326Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLC10OLLPL)—OffSet 4B88h ..viueueiriiiineiiiinereiaiiie e eraeneaasaeneneeanenenees 541
5.2.327Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLC1OLLPU)—Offset 4B8CH .....iitiii it e ae e 542
5.2.328Input/Output Processing Pipe's Link Connection x Control (OPPLC11CTL)—Offset
ABOON Lt e 542
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5.3

SMBu
6.1

5.2.3291Input/Output Processing Pipe's Link Connection x Format (OPPLC11FMT)—Offset

AB O Lttt s 544
5.2.330Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLCL1LLPL)—Offset 4BO8h ....civiiiiiiiiii i e e ees 545
5.2.331Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLC11LLPU)—Offset 4BOCH ....iviiiiiiiiii i ee e 546
5.2.332Input/Output Processing Pipe's Link Connection x Control (OPPLC12CTL)—Offset
L 7N o PP 546
5.2.333Input/Output Processing Pipe's Link Connection x Format (OPPLC12FMT)—Offset
AB AN .o s 548
5.2.334Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLC12LLPL)—Offset 4BABN.....cuciiiiii e 549
5.2.335Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLC12LLPU)—Offset 4BACKH ...viviitiiiiii et e e 550
5.2.336Input/Output Processing Pipe's Link Connection x Control (OPPLC13CTL)—Offset
] 20 o PP 550
5.2.337Input/Output Processing Pipe's Link Connection x Format (OPPLC13FMT)—Offset
AB BN . s 552
5.2.338Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLC13LLPL)—Offset 4BB8h.......civiiiiiiii e e ees 553
5.2.339Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLC13LLPU)—Offset 4BBCh ...uviiriitiiiiie et ae e e enas 554
5.2.340Input/Output Processing Pipe's Link Connection x Control (OPPLC14CTL)—Offset
L (0 o PP 554
5.2.3411Input/Output Processing Pipe's Link Connection x Format (OPPLC14FMT)—Offset
AB AN Lttt s 556
5.2.342Input/Output Processing Pipe's Link Connection x Linear Link Position Lower
(OPPLCL4LLPL)—Offset 4BC8h.....iuiiiiiiiiii i e ees 557
5.2.343Input/Output Processing Pipe's Link Connection x Linear Link Position Upper
(OPPLC14LLPU)—Offset 4BCCN ...uiuiitiitiiiie ettt e e e e 558
HDA Private Configuration Registers SUMmMary.......covoviiiiiiieiiiiiii e eeneanes 559
5.3.1 Feature Disable (FUSVAL)—Offset FOh ......cciiiiiiiiiiiici e 559
5.3.2 Function Configuration (FNCFG)—Offset 530h.......ccccviiiiiiiiiiiiiiiii e 559
5.3.3 Codec Configuration (CDCCFG)—Offset 534h ......cccciviiiiiiiiie 560
5.3.4 Audio PLL Parameters 0 (APLLPO)—Offset 610h .......ccvviviiiiiiiiiiiiieeae 561
5.3.5 Audio PLL Parameters 1 (APLLP1)—Offset 614h ......cccvoviiiiininiiiiiiiiieieeeees 561
5.3.6 Audio PLL Parameters 2 (APLLP2)—Offset 618h ....cccvviiiiiiiiiiiiiiiiiii e, 561
S INtErface (D3 1:Fd) ... e e e 562
SMBus Configuration Registers SUMMarny .....ccociiiiiiiiii i e ees 562
6.1.1 Vendor ID (VID)—Offset Oh....couiiiiiiiiiii e 562
6.1.2 Device ID (DID)—Offset 2h ...uiiriiiiiii e 563
6.1.3 Command (CMD)—Offset 4h ......iiiiiiiiiii s 563
6.1.4 Device Status (DS)—Offset Bh....ccoviiiiiii 564
6.1.5 Revision ID (RID)—Offsel 8h ....iiiiiiiiiiiii i e 565
6.1.6 Programming Interface (PI)—Offset Oh .....cciiriiiiii 565
6.1.7 Sub Class Code (SCC)—Offset AN....uiuiiiiiiiiii e e 566
6.1.8 Base Class Code (BCC)—Offset Bh .....ccoviiiiiiiiiiiiii e 566
6.1.9 SMBus Memory Base Address_31_0 (SMBMBAR_31_0)—Offset 10h............. 567
6.1.10 SMBus Memory Base Address_63_32 (SMBMBAR_63_32)—O0ffset 14h ......... 567
6.1.11 SMB Base Address (SBA)—Offset 20h ....ccoiiiiiiiiiiiiii i 568
6.1.12 SVID (SVID)—OffSEL 2Ch ceiuiiiiiiiiii e e es 568
6.1.13 SID (SID)—O0ffsel 2EN ... e 569
6.1.14 Interrupt Line (INTLN)—Offset 3Ch ....ciriiiiiiii s 569
6.1.15 Interrupt Pin (INTPN)—Offset 3Dh....ciiiieiiiiiii e 570
6.1.16 Host Configuration (HCFG)—Offset 40h.......ccooiiiniiiiiiii e 570
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6.1.17 TCO Base Address (TCOBASE)—Offset 50N ....cciviriiiiiiiiiiiiee e 571
6.1.18 TCO Control (TCOCTL)—Offset 54h .....iuiiieiiiii e 572
6.1.19 Host SMBus Timing (HTIM)—Offset 64h........c.cooiiiiiiii s 572
6.1.20 SMBus Power Gating (SMBSM)—Offset 80h.......ccocvviiiiiiiiiiiii e 573
6.2 SMBus I/O and Memory Mapped I/O Registers SUmMmary ......cooevviiiiriineiiinneiiennnens 573
6.2.1 Host Status Register Address (HSTS)—Offset Oh......ccvviiiiiiiiiiiiiiii i 574
6.2.2 Host Control Register (HCTL)—Offset 2h.....coiviiiiiiii e 576
6.2.3 Host Command Register (HCMD)—Offset 3h .....ccoviiiiiiiiiie 578
6.2.4 Transmit Slave Address Register (TSA)—Offset 4h ......c.cooiiiiiiiiiiiiiiiins 578
6.2.5 Data 0 Register (HDO)—Offset Sh.....ccviiiiiiiiii e 579
6.2.6 Data 1 Register (HD1)—Offset 6h ......ccvviiiiiiiiiiiic e 579
6.2.7 Host Block Data (HBD)—Offset 7h ..cviviiiiiiiii e e 580
6.2.8 Packet Error Check Data Register (PEC)—Offset 8h.......ccoovviiiiiiiiiiinnnnen. 581
6.2.9 Receive Slave Address Register (RSA)—Offset Oh ....ooviiiiiiiiiiiie 582
6.2.10 Slave Data Register (SD)—Offset A .....ci i 582
6.2.11 Auxiliary Status (AUXS)—Offset Ch...iciiiiiiiiiiiic e 583
6.2.12 Auxiliary Control (AUXC)—Offset Dh ..cuiiiiiiiiiiiii e 583
6.2.13 SMLINK_PIN_CTL Register (SMLC)—Offset Eh ....cvvvvviiiiiiiiiiiieeeee 584
6.2.14 SMBUS_PIN_CTL Register (SMBC)—Offset Fh....covvviiiiiiiiiiiiiiiiceee 585
6.2.15 Slave Status Register (SSTS)—Offset 10h.......cocoviiiiiie 586
6.2.16 Slave Command Register (SCMD)—Offset 11h.....cccoieiiiiiiiiiiiiiiiiiieeeens 587
6.2.17 Notify Device Address Register (NDA)—Offset 14h .....ccocvviiiiiiiiiiiiiiiienns 588
6.2.18 Notify Data Low Byte Register (NDLB)—Offset 16h........ccocevviiiiiiiiiiiininnnnn. 589
6.2.19 Notify Data High Byte Register (NDHB)—Offset 17h .......c.cvviiiiiiiiiiinnnn 589
6.3  SMBUS PCR REGISTEIS SUMIMIAIY .t itiisiittreteannesessnesaneaseranernsaansrnsansaneranernrsnneens 590
6.3.1 TCO Configuration (TCOCFG)—Offset Oh......ccoviiiiiiiiiiiii e 590
6.3.2 General Control (GC)—Offset Ch..iviiriiiiiiii i e 591
6.3.3 Power Control Enable (PCE)—Offset 10h......cciiiiiiiiiiiiiiiiiiic e 592
7 SPI INterface (D3 L:iFS) ..o 593
7.1 SPI Configuration Registers SUMMary ....occiiiiiiiiiiii e e e s 593
7.1.1 Device ID and Vendor ID (BIOS_SPI_DID_VID)—Offset Oh ........ccccvvvvinnnnnn. 593
7.1.2 Status and Command (BIOS_SPI_STS_CMD)—Offset 4h......c.cocviviviniiinennnn. 593
7.1.3 Revision ID (BIOS_SPI_CC_RID)—Offset 8h.....cccceviiiiiiiiiiiiiiii e 595

7.1.4 BIST, Header Type, Latency Timer, Cache Line Size
(BIOS_SPI_BIST_HTYPE_LT_CLS)—Offset Ch....coviviiiiiiiiiiiiciiiei e 595
7.1.5 SPI BARO MMIO (BIOS_SPI_BARO)—Offset 10h.....ccoviiiiiiiiiiiiiiiiiiieieas 596
7.1.6 SPI Unsupported Request Status (BIOS_SPI_UR_STS_CTL)—Offset DOh...... 597
7.1.7 BIOS Decode Enable (BIOS_SPI_BDE)—Offset D8h........cccovviiiiiiiiiiiiiennen 598
7.1.8 BIOS Control (BIOS_SPI_BC)—Offset DCh ....cviviiiiiiiiiiiiciiiiesieneieeeeaeas 599
7.2 SPI Memory Mapped Registers SUMMAIY .. ..ovieiiiiiiiiiiiie i e renaeaneaerneneas 601
7.2.1 SPI BIOS MMIO PRI (BIOS_BFPREG)—Offset Oh ......ccvvvviiiiiiiiiiiiiiieen 602
7.2.2 Hardware Sequencing Flash Status and Control (BIOS_HSFSTS_CTL)—Offset 4h

NN
NN
rw

7.2.5
7.2.6
7.2.7
7.2.8
7.2.9
7.2.10
7.2.11
7.2.12
7.2.13
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Flash Address (BIOS_FADDR)—Offset 8h......ccoviiiiiiiiiiiiiiiiiici e 606
Discrete Lock Bits (BIOS_DLOCK)—Offset Ch ....ccciviiiiiiiiiiiiiciciie e 607
Flash Data 0 (BIOS_FDATAQ)—Offset 10h.....cciiiiiiiiiiiiiiiiiieeeeee e 608
Flash Data 1 (BIOS_FDATA1)—Offset 14h.....cccviiiiiiiiiiiiiee e 609
Flash Data 2 (BIOS_FDATA2)—Offset 18h.....ccoviiieiiiii e 609
Flash Data 3 (BIOS_FDATA3)—Offset 1Ch .....cccoiiiiiiiiiii e 610
Flash Data 4 (BIOS_FDATA4)—Offset 20N ......cccoviiiiiiiiiiiiiiirceeee e 610
Flash Data 5 (BIOS_FDATAS)—O0ffset 24h.....ccovvviiiiiiiiiiiii e 611
Flash Data 6 (BIOS_FDATAG)—Offset 28h......ccvvviiiiiiiiiiiee e 611
Flash Data 7 (BIOS_FDATA7)—Offset 2Ch ...cciiiriiiiiiiiin e 612
Flash Data 8 (BIOS_FDATA8)—Offset 30N ......ccoeiiieiiiiiiiiiieine e 612
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7.2.14 Flash Data 9 (BIOS_FDATA9)—Offset 34h ...coviiiiiiiiiii e 613
7.2.15 Flash Data 10 (BIOS_FDATA10)—Offset 38h......ccccoviiiiiiiiiiiiiieeeeeee 613
7.2.16 Flash Data 11 (BIOS_FDATA11)—O0ffset 3Ch .....ccoeiiiiiiiiiiiiiieeee e 614
7.2.17 Flash Data 12 (BIOS_FDATA12)—O0ffset 40N....ccccviviiiiiiiiiiiiiiiiiiieeena s 614
7.2.18 Flash Data 13 (BIOS_FDATA13)—O0ffset 44h....ccccvvviiiiiiiiiiiiiieiii e 615
7.2.19 Flash Data 14 (BIOS_FDATA14)—O0ffset 48h....ccccviviiiiiiiiiiiiiiiiii e 615
7.2.20 Flash Data 15 (BIOS_FDATA15)—O0ffset 4Ch .....cccciviiiiiiiiiiiee e 616
7.2.21 Flash Region Access Permissions (BIOS_FRACC)—Offset 50h ...........cccvvutnee. 616
7.2.22 Flash Region 0 (BIOS_FREGO)—Offset 54h .....c.oeiiiiiiiiiiiiii e 617
7.2.23 Flash Region 1 (BIOS_FREG1)—Offset 58h ......ccccviiiiiiiiiiiiiiiiiiiineene 618
7.2.24 Flash Region 2 (BIOS_FREG2)—O0ffset 5Ch...cciciiiiiiiiiiiiiiiiiiiii e 619
7.2.25 Flash Region 3 (BIOS_FREG3)—O0ffset 60h ......ccovviiiiiiiiiiiiiiie e 619
7.2.26 Flash Region 4 (BIOS_FREG4)—Offset 64h ......ccceviiiiiiiiiiiieee 620
7.2.27 Flash Region 5 (BIOS_FREG5)—O0ffset 68h ......cccviiiiiiiiiiiiiiee 621
7.2.28 Flash Protected Range 0 (BIOS_FPRO)—Offset 84h.........cooiiiiiiiiiiiinnnnns 621
7.2.29 Flash Protected Range 1 (BIOS_FPR1)—Offset 88h......ccocvvviiiiiiiiiiieininnnne. 622
7.2.30 Flash Protected Range 2 (BIOS_FPR2)—Offset 8Ch.......c.covvviviiiiiiiiiiiinnnne, 623
7.2.31 Flash Protected Range 3 (BIOS_FPR3)—Offset 90h ......ccocvvvviiiiiiiiiiiieennen 624
7.2.32 Flash Protected Range 4 (BIOS_FPR4)—Offset 94h......ccocvvviiiiiiiiiiiiinnne. 625
7.2.33 Global Protected Range 0 (BIOS_GPRO)—Offset 98h.......c.ccvvviviiiiiiiiinnnnnnnn. 626
7.2.34 Secondary Flash Region Access Permissions (BIOS_SFRACC)—Offset BOh..... 627
7.2.35 Flash Descriptor Observability Control (BIOS_FDOC)—Offset B4h ................ 628
7.2.36 Flash Descriptor Observability Data (BIOS_FDOD)—Offset B8h ................... 629
7.2.37 Additional Flash Control (BIOS_AFC)—Offset COh.....cvvviiiiiiiiiiiirieeeee 629
7.2.38 Vendor Specific Component Capabilities for Component 0
(BIOS_SFDPO_VSCCO)—Offset CAh ..uiuiiie i e e 630
7.2.39 Vendor Specific Component Capabilities for Component 1
(BIOS_SFDP1_VSCC1)—Offset C8N ...ovviieiiiiiiiiiii e e e 632
7.2.40 Parameter Table Index (BIOS_PTINX)—Offset CCh.......cccvvvviiiiiiiiiiiiinne, 635
7.2.41 Parameter Table Data (BIOS_PTDATA)—Offset DOh........coovviiiiiiiiiiiiiennen 635
7.2.42 SPI Bus Requester Status (BIOS_SBRS)—Offset D4h.......c.covviieiniiiennnnens 636
7.3  BIOS Flash Program RegiSters SUMIMaAIY ...uuuieieeiriitiieiestintrieienteaesessennsnranernennans 637
7.3.1 Set Strap Msg Lock (SSML)—Offset FOh ......ccviiiiiiiiiic e 637
7.3.2 Set Strap Msg Control (SSMC)—O0ffset F4h.......ccoviiiiiiiii e 638
7.3.3 Set Strap Msg Data (SSMD)—Offset F8h .....cccevviiiiiiiiii e 638
8 Integrated GDE (D3 1iF6) ......ccciiiiiiiiiitii i ettt e e e et e aeaeanans 640
8.1  GbE Configuration RegiSters SUMMAIy ........oiiiuiiiiiie it eeae e aeaas 640
8.1.1 GbE Vendor and Device Identification Register (GBE_VID_DID)—Offset Oh ... 640
8.1.2 PCI Command & Status Register (PCICMD_STS)—O0Offset 4h........ccoevvvvnnnnnn. 641
8.1.3 Revision Identification & Class Code Register (RID_CC)—Offset 8h............... 643
8.1.4 Cache Line Size Primary Latency Timer & Header Type Register
(CLS_PLT_HEADTYP)—Offset Ch cuiuiiriitiiii i e e e e 644
8.1.5 Memory Base Address Register A (MBARA)—Offset 10h ........ocvvviiiiiiininnnne. 644
8.1.6 Subsystem Vendor & Subsytem ID (DMI_CONFIG11)—Offset 2Ch ............... 645
8.1.7 Expansion ROM Base Address Register (ERBA)—Offset 30h .......ccccvvivvnnnnnn. 646
8.1.8 Capabilities List Pointer Register (CAPP)—Offset 34h .......cocoiiiiiiiiiiinnns. 646
8.1.9 Interrupt Information & Maximum Latency/Minimum GrantRegister
(INTR_MLMG)—OfFSEE BCh uuiiiiiiiiii e e aa e 646
8.1.10 LAN Disable Control (LANDISCTRL)—Offset AOh.....ccocvvviiiiiiiiiiiiiiieieeenn, 647
8.1.11 Lock LAN Disable (LOCKLANDIS)—Offset Adh .....cooviiiiiiiiiiiiieeas 647
8.1.12 System Time Control High Register (LTRCAP)—Offset A8h.........cccvviivinnnnen. 648
8.1.13 Capabilities List and Power Managment Capabilities Register (CLIST1_PMC)—
(0] 1T 05 o L PP 649
8.1.14 PCI Power Management Control Status & Data Register (PMCS_DR)—Offset CCh
650
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8.1.15 Capabilities List 2 & Message Control Register (CLIST2_MCTL)—Offset DOh.. 652
8.1.16 Message Address Low Register (MADDL)—Offset D4h........ccooveiniiiiininininens 652
8.1.17 Message Address High Register (MADDH)—Offset D8h........ccovvieininiiinennne. 653
8.1.18 Message Data Register (MDAT)—Offset DCh...cviviiviiiiiiiiiiiieie e 653
8.2 GbE Memory Mapped I/O Registers SUMMaAry ....oocviiiiiiiiiiii i eieeeeeaeeaaeaas 654
8.2.1 Gigabit Ethernet Capabilities and Status (GBECSR_00)—Offset Oh .............. 654
8.2.2 Gigabit Ethernet Capabilities and Status (GBECSR_18)—Offset 18h............. 655
8.2.3 Gigabit Ethernet Capabilities and Status (GBECSR_20)—Offset 20h............. 655
8.2.4 Gigabit Ethernet Capabilities and Status (GBECSR_F00)—Offset FOOh.......... 656
8.2.5 Gigabit Ethernet Capabilities and Status F10 (GBECSR_F10)—Offset F10h.... 657
8.2.6 Gigabit Ethernet Capabilities and Status (GBECSR_5400)—Offset 5400h...... 658
8.2.7 Gigabit Ethernet Capabilities and Status (GBECSR_5404)—Offset 5404h...... 658
8.2.8 Gigabit Ethernet Capabilities and Status (GBECSR_5800)—Offset 5800h...... 659
8.2.9 Gigabit Ethernet Capabilities and Status (GBECSR_5B54)—Offset 5B54h ..... 659
9 INtel® Trace HUb (INtEI® TH) . .ooovviiieiiiiee ettt e e e 661
9.1 Intel® Trace Hub Configuration RegiSters SUMMAIY ........ccceeerirriirereeierrrriiieeeeeenns 661
9.1.1 Vendor and Device Identification (VID)—Offset Oh .....c.ccoviviiiiiiiiiiiiiiiens 661
9.1.2 Command and Status Register (CMD)—Offset 4h........cccviiiiiiiiiiiiiiiiciieene, 662
9.1.3 Revision ID (RID)—Offset 8h .....civiiiiiii e 663
9.1.4 Header Type (HT)—Offset Ch .....ooviiiiiiii e 664
9.1.5 MTB Low BAR (MTB_LBAR)—Offset 10h ....cciuiuiiiiiiiiiiiii e 664
9.1.6 MTB Upper BAR (MTB_UBAR)—Offset 14h.......cccooiiiiiiiiiiiiens 665
9.1.7 SW Low BAR (SW_LBAR)—Offset 18h .....cccooviiiiiiiiiiiie s 665
9.1.8 SW Upper BAR (SW_UBAR)—Offset 1Ch ......cocvviiiiiiiiiiiiiinens 666
9.1.9 RTIT Low BAR (RTIT_LBAR)—Offset 20N .....ccoeiiieiiiiii i 667
9.1.10 RTIT Upper BAR (RTIT_UBAR)—Offset 24h ....ccoviiiiiiiiie e 667
9.1.11 Capabilities Pointer (CAP)—Offset 34h......ciiiiiiiiiii e 668
9.1.12 Interrupt Line and Interrupt Pin (INTL)—Offset 3Ch ....cccviiiiiiiiiiiiiiiiiiiiens 668
9.1.13 MSI Capability (MSICID)—Offset 40h ....coeiviviiiiiiiiii e 669
9.1.14 MSI Lower Message Address (MSILMA)—Offset 44h .....c.ccoviiiiiiiiiiiiiiiinnns 670
9.1.15 MSI Upper Message Address (MSIUMA)—Offset 48h.......ccoviviiiiiiiiiiniiininnnns 670
9.1.16 MSI Message Data (MSIMD)—Offset 4Ch .......ccooiiiiiiii e 671
9.1.17 Device Specific Control and Device Specific Status (NPKDSC)—Offset 80h.... 671
10 UART Interface (D30:FO/F1 and D25:F0).......c.ccoiiiiiiiiiiiii i e 673
10.1 UART PCI Configuration Registers SUMMAry.....ccoivviiiiiiiiiiiiiiieiinesiriesesnesnennenaans 673
10.1.1 Device ID and Vendor ID Register (DEVVENDID)—Offset Oh.........cccvvvinnnnnn 673
10.1.2 Status and Command (STATUSCOMMAND)—Offset 4h.......ccccvvviiiiiiiinnnne. 674
10.1.3 Revision ID and Class Code (REVCLASSCODE)—Offset 8h.......ccccvvvviennnnnnn. 675
10.1.4 Cache Line Latency Header and BIST (CLLATHEADERBIST)—Offset Ch ........ 676
10.1.5 Base Address Register (BAR)—Offset 10h .....ccoviiiiiiiiiiiiii e 676
10.1.6 Base Address Register High (BAR_HIGH)—Offset 14h.........ccocviviiiiniieinnnnns 677
10.1.7 Base Address Register 1 (BAR1)—Offset 18h.....ccccviiiiiiiiiiiiiiiiiiiiiiie e 678
10.1.8 Base Address Registerl High (BAR1_HIGH)—Offset 1Ch .......cccovviiiiiiininnnne. 678
10.1.9 Subsystem Vendor and Subsystem ID (SUBSYSTEMID)—Offset 2Ch............ 679
10.1.10Expansion ROM Base Address (EXPANSION_ROM_BASEADDR)—Offset 30h.. 680
10.1.11 Capabilities Pointer (CAPABILITYPTR)—Offset 34h.......ccccviviiiiiiiiiiinninnnns 680
10.1.121Interrupt Register (INTERRUPTREG)—Offset 3Ch ......cocviiiiiiiiiiiiiiiiiiennne, 681
10.1.13 Power Management Capability ID (POWERCAPID)—Offset 80h..............cvveee 681
10.1.14PME Control and Status (PMECTRLSTATUS)—Offset 84h .........ccoevvviiiinninnnns 682
10.1.15PCI Device Idle Capability Record (PCIDEVIDLE_CAP_RECORD)—Offset 90h. 683
10.1.16SW LTR Update MMIO Location Register
(DOI3_CONTROL_SW_LTR_MMIO_REG)—Offset 98h ......c.cevviiiiiiniiiiiinenenn, 684
10.1.17Device IDLE pointer register (DEVICE_IDLE_POINTER_REG)—Offset 9Ch...... 684
10.1.18Device PG Config (DOI3_MAX_POW_LAT_PG_CONFIG)—Offset AOh............. 685
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10.2

10.3

10.4

UART Memory Mapped Registers SUMMAIY .....ccoiiuiiiiiiiiiiiieiiianerie e resaeneaes 686
10.2.1 Receive Buffer Register (RBR)—Offset Oh........cooeieiiiiiii s 687
10.2.2 Transmit Holding Register (THR)—Offset Oh ......cccoieiiiiiiiiiiii e, 688
10.2.3 Divisor Latch Low Register (DLL)—Offset Oh .....cvviiiiiiiiiiiiiieii e 689
10.2.4 Interrupt Enable Register (IER)—Offset 4h .....cciiiiiiiiiiiiiiii e 689
10.2.5 Divisor Latch High (DLH)—Offset 4h .......ccooiiiiiiiii 690
10.2.6 Interrupt Identification (IIR)—Offset 8h .....ccooeiriiiiiii 691
10.2.7 FIFO Control (FCR)—OffSet 8h ....iuiieiiiii e e e 692
10.2.8 Line Control Register (LCR)—Offset Ch .......c.iiiiiiiiiiiiiie e 693
10.2.9 MCR (MCR)—OffSet 10h....ciuiiiiiiiiiii e 695
10.2.10LSR (LSR)—OffSet 14h ...ouiiriiiiiiii e 696
10.2.11MSR (MSR)—Offset 18h ....civiiiiiiiiiiiii 698
10.2.12SCR (SCR)—OffSEE 1CN. . .iiiiieiiie e e e e e as 699
10.2.13SRBR_STHRO (SRBR_STHRO)—Offset 30N ....cccoiiiiiiiiiiii i 700
10.2.14FAR (FAR)—OffSEt 70N .uereiiii i e e e aeaeas 701
10.2.15TFR (TFR)—OffSet 74h . ..o 702
10.2.16RFW (RFW)—OffSet 78h...iuiuiiiiiiiiiiiii e 703
10.2.17USR (USR)—OffSet 7Ch ..cuviviiiiiiiiiiii e 704
10.2.18TFL (TFL)—OffS@t 8O ...uiieeieiiie i e e e e e e nenens 705
10.2.19RFL (RFL)—OffSet 84N ....criiiii e e 706
10.2.20SRR (SRR)—OffSet 88N .....ciuiiiiiiiiii e 706
10.2.21SRTS (SRTS)—Offset BCh .uviviiiiiiiii s 707
10.2.22SBCR (SBCR)—OffSEEt G0N .. uuviuiiriiiii i e 708
10.2.23SDMAM (SDMAM)—O0ffset 94h ......coviiiiiiiiii 709
10.2.24SFE (SFE)—OffSEt O8N .. .cueieiiiii i e nenens 709
10.2.25SRT (SRT)—OffSEt OCH . uinieieiei e e e e ns 710
10.2.26STET (STET)—OffSEE ADN . .neiiiiie e e e 711
10.2.27HTX (HTX)—OffSet Adh . ..o 712
10.2.28DMASA (DMASA)—Offset ABh ...iiiiiiiiiiii e 712
10.2.29CPR (CPR)—OfFfSELt FAN ..uiuiiriiiiiiiiiiin e 713
UART Additional Registers SUMMary.....c.cuvuiieiiiiiiiiiiiei e e aeeeaes 714
10.3.1 CLOCKS (CLOCKS)—Offset 200N .. .cuiiieieiiiiie et ene e eeeeeeens 715
10.3.2 RESETS (RESETS)—Offset 204N .....cuiiieiiiiiiie e e 716
10.3.3 Active LTR (ACTIVELTR_VALUE)—Offset 210h.......cocvviiiiiiiiiiiiiinneeee 717
10.3.4 IDLE LTR (IDLELTR_VALUE)—Offset 214h ....ccciiiiiiiiiiiiiiiiii e 718
10.3.5 reg_TX_BYTE_COUNT (TX_BYTE_COUNT)—Offset 218h ......ccovvvviniiniiinnnn, 719
10.3.6 reg_RX_BYTE_COUNT (RX_BYTE_COUNT)—Offset 21Ch.........cocvveiniinennnnnn. 720
10.3.7 SW SCRATCH 0 (SW_SCRATCH_0)—O0ffset 228h.....cccocviiiiiiiiiiieiiiiieieeeeenn 721
10.3.8 reg_CLOCK_GATE (CLOCK_GATE)—Offset 238h.....ccciviiiiiiiiiiiiiiiieieeeee, 721
10.3.9 reg_REMAP_ADDR_LO (REMAP_ADDR_LO)—Offset 240h........cccevvininininnnnn. 722
10.3.10reg_REMAP_ADDR_HI (REMAP_ADDR_HI)—Offset 244h.........ccocvviiniininnnnns 723
10.3.11reg_DEVIDLE_CONTROL (DEVIDLE_CONTROL)—Offset 24Ch ..........ccvvvnnnnn. 723
10.3.12 Capabilities (CAPABLITIES)—Offset 2FCh ......ccoiiiiiiiiii e 724
10.3.13UART Byte Address Control (GEN_REGRW7)—Offset 618h..........ccvvvvnvininnnn 725
UART DMA Controller ReEgiSters SUMMAIY .....civieieiiieiiieieeeeeere e eneeesaraeeaeaeanns 726
10.4.1 DMA Transfer Source Address Low (SAR_LO0)—Offset 800h.........ccevvinnennn. 727
10.4.2 DMA Transfer Source Address High (SAR_HIO)—Offset 804h...........cccvvuvnnnns 728
10.4.3 DMA Transfer Destination Address Low (DAR_LOQ)—Offset 808h................. 729
10.4.4 DMA Transfer Destination Address High (DAR_HIO)—Offset 80Ch................. 731
10.4.5 Linked List Pointer Low (LLP_LOO)—Offset 810h........cccovviiiiiiiiiiiiiieienns 732
10.4.6 Linked List Pointer High (LLP_HIO)—Offset 814h ......ccciiiiiiiiiiiiiiiiieeeene, 733
10.4.7 Control Register Low (CTL_LOO)—Offset 818h ....cciviuiiiiiiiiiiiiiiiiieieeeeeens 734
10.4.8 Control Register High (CTL_HIO)—Offset 81Ch......cociviiiiiiiiiiiiiiiiieieaaens 736
10.4.9 Source Status (SSTATO)—Offset 820h ....cvviiviviiiiii 737
10.4.10Destination Status (DSTATO)—Offset 828h.......cocvvviiiiiiiiiiiii 738
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10.4.11Source Status Address Low (SSTATAR_LOOQ)—Offset 830h .....cvvvivininennnens 739
10.4.12Source Status Address High (SSTATAR_HIO)—Offset 834h.........cocvvvivinnnne. 739
10.4.13 Destination Status Address Low (DSTATAR_LOO)—Offset 838h................... 740
10.4.14 Destination Status Address High (DSTATAR_HIOQ)—Offset 83Ch .................. 741
10.4.15DMA Transfer Configuration Low (CFG_LOO0)—Offset 840h .........cocvvvvnnnnnnn 742
10.4.16 DMA Transfer Configuration High (CFG_HI0)—Offset 844h ...........cecvvvvnnnnnnn 744
10.4.17Source Gather (SGRO)—Offset 848h ....ciiiiiiiiiiiiiiii 745
10.4.18Destination Scatter (DSR0O)—O0ffset 850h......cccviiiiiiiiiiiiiiii e 746
10.4.19Raw Interrupt Status (RawTfr)—Offset ACOh.......cvveiiiiiiiiiiiiiii e 747
10.4.20Raw Status for Block Interrupts (RawBlock)—Offset AC8h........ccccvviiininnen. 747

10.4.21Raw Status for Source Transaction Interrupts (RawSrcTran)—Offset ADOh ... 747
10.4.22Raw Status for Destination Transaction Interrupts (RawDstTran)—Offset AD8h...

748

10.4.23 Raw Status for Error Interrupts (RawErr)—Offset AEOh........ccccvviiiiininiinens 748
10.4.24 Interrupt Status (StatusTfr)—Offset AESh.....ccoviiiiiiiiiiii 749
10.4.25Status for Block Interrupts (StatusBlock)—Offset AFOh......ccovvviiiiiiiiiiiinnn, 749
10.4.26Status for Source Transaction Interrupts (StatusSrcTran)—Offset AF8h ....... 750
10.4.27 Status for Destination Transaction Interrupts (StatusDstTran)—Offset BOOh. 750
10.4.28 Status for Error Interrupts (StatusErr)—Offset BO8h .......cccvvvvviiiiiiiiininens 751
10.4.29Mask for Transfer Interrupts (MaskTfr)—Offset B10h..........cccvviiiiieininnnne. 751
10.4.30Mask for Block Interrupts (MaskBlock)—Offset B18h .......ccovvviiiiiiiiiiiinnnen. 752
10.4.31 Mask for Source Transaction Interrupts (MaskSrcTran)—Offset B20h........... 753
10.4.32Mask for Destination Transaction Interrupts (MaskDstTran)—Offset B28h..... 753
10.4.33Mask for Error Interrupts (MaskErr)—Offset B30h ........coccvviiiiiiiiiiiiiiennnne. 754
10.4.34Clear for Transfer Interrupts (ClearTfr)—Offset B38h.......c.covviiiiiiiiiinnnne. 755
10.4.35Clear for Block Interrupts (ClearBlock)—Offset B40h ........covoviieiniiiinnnnnns 755
10.4.36Clear for Source Transaction Interrupts (ClearSrcTran)—Offset B48h........... 756
10.4.37Clear for Destination Transaction Interrupts (ClearDstTran)—Offset B50h .... 756
10.4.38Clear for Error Interrupts (ClearErr)—Offset B58h......c.ccvviiiiiiiiiiiiiiinens 757
10.4.39Combined Status register (StatusInt)—Offset B60h........cc.covvivviiiiiiiininnnnns 757
10.4.40DMA Configuration (DmaCfgReg)—Offset BO8h.........cocoviiiiiiiiiiiiiee 758
10.4.41DMA Channel Enable (ChEnReg)—Offset BAOh.......c..ocviiiiiiiiiiiiiieieeee 758
10.5 UART PCR ReEQiSters SUMMAIY ...uiuiiiiiiiiitineiiteritaassiesssssissssssaessssessesnnssneaeess 759
10.5.1 PCI Configuration Control (PCICFGCTRL) ..vviviiiiiiiiiiie i eneane e 759
11 Generic SPIINterface (D30:F2) .. ..ot e 761
11.1 Generic SPI PCI Configuration Registers SUMmMary .......ccooviiiiiiiiniiii e eenaas 761
11.1.1 Device ID and Vendor ID Register (DEVVENDID)—Offset Oh..............ccenee. 761
11.1.2 Status and Command (STATUSCOMMAND)—Offset 4h......c.ccovieiniiiiiiinnnnnn. 762
11.1.3 Revision ID and Class Code (REVCLASSCODE)—Offset 8h.....cccevvvviiniiniinnnns 763
11.1.4 Cache Line Latency Header and BIST (CLLATHEADERBIST)—Offset Ch ........ 764
11.1.5 Base Address Register (BAR)—Offset 10h .....ccooviiiiiiiiiiiiiic i 764
11.1.6 Base Address Register High (BAR_HIGH)—Offset 14h.........ccocoviiiiiiennnnnns 765
11.1.7 Base Address Register 1 (BAR1)—Offset 18h......ccocviviiiiiiiiiiiiie 766
11.1.8 Base Address Registerl High (BAR1_HIGH)—Offset 1Ch .......ccccvviviiinnnnnn. 766
11.1.9 Subsystem Vendor and Subsystem ID (SUBSYSTEMID)—Offset 2Ch............ 767
11.1.10Expansion ROM base address (EXPANSION_ROM_BASEADDR)—Offset 30h .. 768
11.1.11 Capabilities Pointer (CAPABILITYPTR)—Offset 34h.......ccccvvviiiiiiiiiiiiinnne, 768
11.1.121Interrupt Register (INTERRUPTREG)—Offset 3Ch ......c.ccviiiiiiiiiiiiiiiiennen 769
11.1.13PowerManagement Capability ID (POWERCAPID)—Offset 80h............c..n...e. 769
11.1.14PME Control and Status (PMECTRLSTATUS)—Offset 84h ........cccoevniiiinnnnnn. 770
11.1.15PCI Device Idle Capability Record (PCIDEVIDLE_CAP_RECORD)—Offset 90h. 771

11.1.16SW LTR Update MMIO Location Register
(DOI3_CONTROL_SW_LTR_MMIO_REG)—Offset 98h .......cocvvviiiiiiiiiiiiinnns 772
11.1.17Device IDLE pointer register (DEVICE_IDLE_POINTER_REG)—Offset 9Ch...... 772
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11.2

11.3

11.4

11.1.18Device PG Config (DOI3_MAX_POW_LAT_PG_CONFIG)—Offset AOh ............. 773
Generic SPI (GSPI) Memory Mapped Registers SUMmMary .........ocoeveieiniiienennnenenenss 774
11.2.1 SSP (GSPI) Control Register 0 (SSCRO)—Offset Oh.....ccovvviiiiiiiiiiiiiiiiens 774
11.2.2 SSP (GSPI) Control Register 1 (SSCR1)—Offset 4h.......ccvvvvviiiiiiiiiiiiiiinenns 776
11.2.3 SSP (GSPI) Status Register (SSSR)—Offset 8h .....cocvvviiiiiiiiiiiii 778
11.2.4 SSP (GSPI) Data (SSDR)—Offset 10N ....vvvviiiiiiiiiiiiii e 779
11.2.5 SSP (GSPI) Time Out (SSTO)—Offset 28h .....oviiiiiiii s 780
11.2.6 SPI Transmit FIFO (SITF)—Offset 44h .....coiiiiiiiiiiii e 780
11.2.7 SPI Receive FIFO (SIRF)—Offset 48h.......cccoviiiiiii s 781
Generic SPI (GSPI) Additional Registers SUMMAry.....coveeviiiriiiiieiineii e aeneeerenans 782
11.3.1 CLOCKS (CLOCKS)—Offset 200N ....cuiiiiiiiiiiiiiiiiiine e s 782
11.3.2 RESETS (RESETS)—O0ffset 204h.....cciiiiiiiiiiiiniiiiiii e 783
11.3.3 ACTIVE LTR (ACTIVELTR_VALUE)—Offset 210N ....ccciviniiiiiiiiiieieeeeeeeeee 784

1.3.4 Idle LTR Value (IDLELTR_VALUE)—Offset 214h ......ccooviiiiiiiiiiiieeeen 785
11 3.5 TX Bit Count (TX_BIT_COUNT)—Offset 218h .....cccoiviiiiiiiiiiiieeeeees 786
11.3.6 Rx Bit Count (RX_BIT_COUNT)—Offset 21Ch ....ccccveiuiiiiiiiiiiiiinieieeean, 787
11.3.7 reg_SSP_REG (SSP_REG)—Offset 220h .....coiviiiiiiiiiiiii s 788
11.3.8 SPI CS CONTROL (SPI_CS_CONTROL)—Offset 224h .....cccvviviiiiiiiiniiiiiinnnnnn, 788
11.3.9 SW SCRATCH [3:0] (SW_SCRATCH)—O0ffset 228h......cccevviuiiiiiiiieiniieienenne, 789
11.3.10Clock Gate (CLOCK_GATE)—Offset 238N ....cciuiiiieiiiiiiiiiiiieeee e e e 790
11.3.11Remap Address Low (REMAP_ADDR_LO)—Offset 240h.......c.cccvveininiinennnnnn. 791
11.3.12Remap Address High (REMAP_ADDR_HI)—Offset 244h .......c.covvviiiiiiiininnnns 791
11.3.13Device Idle Control (DEVIDLE_CONTROL)—Offset 24Ch ......c.ccvvvviiininiinenn. 792
11.3.14Delay Rx Clock (DEL_RX_CLK)—Offset 250h......ccciiviiiiiiiniiiiiiiine, 793
11.3.15Capabilities (CAPABLITIES)—Offset 2FCh ......cciiiiiiiiii s 794
Generic SPI (GSPI) DMA Controller Registers SUMmMary ........ccvvviiiiiiiiiiiiiiiieens 795
11.4.1 DMA Transfer Source Address Low (SAR_LOO0)—Offset 800h..........ccceuennnenn. 796
11.4.2 DMA Transfer Source Address High (SAR_HIO)—Offset 804h...........cccvvvnnnns 797
11.4.3 DMA Transfer Destination Address Low (DAR_LOQ)—Offset 808h................. 799
11.4.4 DMA Transfer Destination Address High (DAR_HIO)—Offset 80Ch ................ 800
11.4.5 Linked List Pointer Low (LLP_LOO)—Offset 810h........cccovviiiiiiiiiiiiiiinns 801
11.4.6 Linked List Pointer High (LLP_HIO)—Offset 814h ......cciiviiiiiiiiiiiiiins 802
11.4.7 Control Register Low (CTL_LOO)—Offset 818h ....cciviniiiiiiiiiiiiiiiiieieieeeens 803
11.4.8 Control Register High (CTL_HIO)—Offset 81Ch......cccoiiiviiiiiiiiiiiiiieieeans 805
11.4.9 Source Status (SSTATO)—Offset 820N ..icuiiiiiiiiiiiiii i e 806
11.4.10Destination Status (DSTATO)—Offset 828h.......cccovviiiiiiiiiiii 807
11.4.11Source Status Address Low (SSTATAR_LOOQO)—Offset 830h........cocevviniininenns 808
11.4.12Source Status Address High (SSTATAR_HIO)—Offset 834h ..........ccccvvinieint 808
11.4.13Destination Status Address Low (DSTATAR_LOOQ)—Offset 838h ................... 809
11.4.14Destination Status Address High (DSTATAR_HIOQ)—Offset 83Ch................... 810
11.4.15DMA Transfer Configuration Low (CFG_LOO)—Offset 840h........c.cvvvivvinnnnnns 811
11.4.16 DMA Transfer Configuration High (CFG_HI0)—Offset 844h...............cvevvnnnn. 813
11.4.17Source Gather (SGRO)—Offset 848h ......iiiiiiiiiiiii e 814
11.4.18Destination Scatter (DSR0O)—Offset 850h ......ccviviiiiiiii e 815
11.4.19Raw Interrupt Status (RawTfr)—Offset ACOh ........cooviiiiiiiiiii e 816
11.4.20Raw Status for Block Interrupts (RawBlock)—Offset AC8h ........ccocvviivinnnnnn. 816

11.4.21Raw Status for Source Transaction Interrupts (RawSrcTran)—Offset ADOh....816
11.4.22Raw Status for Destination Transaction Interrupts (RawDstTran)—Offset AD8h ..

817
11.4.23Raw Status for Error Interrupts (RawErr)—Offset AEOh .......cccevviiiiininiinenn. 817
11.4.241Interrupt Status (StatusTfr)—Offset AE8h .......oiiiniiiii s 818
11.4.25Status for Block Interrupts (StatusBlock)—Offset AFOh ......coccvviiiiiiiiininnnn. 818
11.4.26Status for Source Transaction Interrupts (StatusSrcTran)—Offset AF8h........ 819
11.4.27 Status for Destination Transaction Interrupts (StatusDstTran)—Offset BOOh .819
11.4.28Status for Error Interrupts (StatusErr)—Offset BO8h........cccoviviiiiiiiiiiinnnnns 820
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11.4.29Mask for Transfer Interrupts (MaskTfr)—Offset B10h.........covviiiiiiiiiennnne. 820
11.4.30Mask for Block Interrupts (MaskBlock)—Offset B18h ........cccocviviiiiiiininnnnne, 821
11.4.31Mask for Source Transaction Interrupts (MaskSrcTran)—Offset B20h........... 822
11.4.32Mask for Destination Transaction Interrupts (MaskDstTran)—Offset B28h..... 822
11.4.33Mask for Error Interrupts (MaskErr)—Offset B30h ......cocviiiiiiiiiiiiiieenens 823
11.4.34Clear for Transfer Interrupts (ClearTfr)—Offset B38h.........cocviiiiiiiiiiininens 824
11.4.35Clear for Block Interrupts (ClearBlock)—Offset B40h .........ccccvvviviiiiiinninnnne. 824
11.4.36Clear for Source Transaction Interrupts (ClearSrcTran)—Offset B48h........... 825
11.4.37Clear for Destination Transaction Interrupts (ClearDstTran)—Offset B50h .... 825
11.4.38Clear for Error Interrupts (ClearErr)—Offset B58h ......ccccvviiiiiiiiiiiiiiiiiiinen, 826
11.4.39Combined Status register (StatusInt)—Offset B60h..........ccvvvviviiiiiiiennnnnns 826
11.4.40DMA Configuration (DmaCfgReg)—Offset BO8h........cccovviiiiiiiiiiiiiieens 827
11.4.41DMA Channel Enable (ChEnReg)—Offset BAOh.......ccoeviiiiiiiiiiiiiiieeee 827
11.5 Generic SPI (GSPI) PCR RegiSters SUMMAIY .....coceiiieiiiiiiiiei e sreneaernenans 828
11.5.1 PCI Configuration Control (PCICFGCTRL) ....cuviuiiiiiiiiiieieiveene e eeeee e aes 828
12 PCIe* Interface (D29:F0-F7, D28:FO—-F7 and D27:FO0-F3) ............cocoiviiiiiiiininnnnnnns 830
12.1 PCI Express* Port Configuration Registers SUmMmMary .....c.covvviiiiiiiiiiiiineieinennans 830
12.1.1 Identifiers (ID)—Offset Oh ....cooviviiiiiii 832
12.1.2 Device Command; Primary Status (CMD_PSTS)—Offset 4h ..........c.covvvnennnne. 832
12.1.3 Revision ID;Class Code (RID_CC)—Offset 8h......covviiiiiiiiiiiiiiiieeee 835
12.1.4 Cache Line Size; Primary Latency Timer; Header Type (CLS_PLT_HTYPE)—Offset
O 0 835
12.1.5 Bus Numbers; Secondary Latency Timer (BNUM_SLT)—Offset 18h.............. 836
12.1.6 I/O Base and Limit; Secondary Status (IOBL_SSTS)—Offset 1Ch ................ 837
12.1.7 Memory Base and Limit (MBL)—Offset 20h ......cccoviiiiiiie 838
12.1.8 Prefetchable Memory Base and Limit (PMBL)—Offset 24h.........cccoovieininnnne. 839
12.1.9 Prefetchable Memory Base Upper 32 Bits (PMBU32)—Offset 28h................. 839
12.1.10Prefetchable Memory Limit Upper 32 Bits (PMLU32)—Offset 2Ch................. 840
12.1.11Capabilities List Pointer (CAPP)—Offset 34h ......ccccviiiiiiiiiiiiii 840
12.1.121Interrupt Information; Bridge Control (INTR_BCTRL)—Offset 3Ch ............... 841
12.1.13Capabilities List; PCI Express Capabilities (CLIST_XCAP)—Offset 40h .......... 843
12.1.14Device Capabilities (DCAP)—Offset 44h .....couiviiiiiiiiiiii e 844
12.1.15Device Control; Device Status (DCTL_DSTS)—Offset 48h......c.ccvvvviiiviiiiinnnns 845
12.1.16Link Capabilities (LCAP)—Offset 4Ch ......cccoviiiiiiiiiiii e 847
12.1.17Link Control; Link Status (LCTL_LSTS)—Offset 50h.......cccvvvviiiiiiiiniiinnnns 851
12.1.18Slot Capabilities (SLCAP)—Offset 54h......ccccviiiiiiiiiii e 855
12.1.19Slot Control; Slot Status (SLCTL_SLSTS)—Offset 58h......c.ccvvvviiiiiiiniiennns 856
12.1.20Ro00t Control (RCTL)—OffSet 5Ch ...uuieiiiie e eees 857
12.1.21Root Status (RSTS)—Offset 60h ....oiviiiiiiiiii e 858
12.1.22Device Capabilities 2 (DCAP2)—0Offset 64h....cccciiiiiiiiiiiiiiiici s 859
12.1.23Device Control 2; Device Status 2 (DCTL2_DSTS2)—Offset 68h.................. 860
12.1.24Link Capabilities 2 (LCAP2)—Offset 6Ch......cccciiiiiiiiiii e 863
12.1.25Link Control 2; Link Status 2 (LCTL2_LSTS2)—Offset 70h ......ccovvieinininenens 865
12.1.26Message Signaled Interrupt Identifiers; Message Signaled Interrupt Message
Control (MID_MC)—Offset 80N ..ciiuiiiiii i i e as 869
12.1.27Message Signaled Interrupt Message Address (MA)—Offset 84h.................. 869
12.1.28Message Signaled Interrupt Message Data (MD)—Offset 88h...........cccevntnet. 870
12.1.29Subsystem Vendor Capability (SVCAP)—Offset 90h.......ccoovviiiiiniiiiiinnnne, 870
12.1.30Subsystem Vendor IDs (SVID)—Offset 94h ... 871
12.1.31Power Management Capability; PCI Power Management Capabilities
(PMCAP_PMC)—OffSet ADN ..viiiriiiiiiiiini e 872
12.1.32PCI Power Management Control And Status (PMCS)—Offset A4h................. 873
12.1.33Miscellaneous Port Configuration 2 (MPC2)—Offset D4h........coceviiniiiininnnne. 874
12.1.34Miscellaneous Port Configuration (MPC)—Offset D8h .......c.cocoiiiiiiiiiiiinns 875
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12.1.35SMI / SCI Status (SMSCS)—Offset DCh ...cvivieiiiiiiii e eaens 878
12.1.36I0SF Primary Control And Status (IPCS)—Offset FOh ......c.ccoviiiiiiiiiiiiiennn. 879
12.1.37Additional Configuration 1 (STRPFUSECFG)—Offset FCh ......ccccoviiiiininiinnne. 879
12.1.38Advanced Error Extended Reporting Capability Header (AECH)—Offset 100h.882
12.1.39Uncorrectable Error Status (UES)—Offset 104h.....ccccvviviiiiiiiiiii e 883
12.1.40Uncorrectable Error Mask (UEM)—Offset 108h ....covvviiiiiiiiiiiiiiicee e 884
12.1.41Uncorrectable Error Severity (UEV)—Offset 10Ch .......cccovviiiiiiiiiiiiiiieens 885
12.1.42Correctable Error Status (CES)—Offset 110h .....cceiiviiiiiiiiiii e 886
12.1.43 Correctable Error Mask (CEM)—Offset 114h......ccouiuiiiiiiniiiiiiii e 887
12.1.44 Advanced Error Capabilities and Control (AECC)—Offset 118h............cccueeeee. 888
12.1.45Roo0t Error Command (REC)—Offset 12Ch ....civiiiiiiiiiiiii e 889
12.1.46Root Error Status (RES)—Offset 130N .....cciiiiiiiiiiiii e 890
12.1.47Error Source Identification (ESID)—Offset 134h.....ccocoiviiiiiiiiiiiiiees 891
12.1.48ACS Capability Register (ACSCAPR)—Offset 144h.......cccviiiiiiiiiiiiiiiiens 891
12.1.49ACS Control Register (ACSCTLR)—Offset 148h......c.oviiiiiiiiiiiiiiiieiieiens 892
12.1.50L1 Sub-States Extended Capability Header (L1SECH)—Offset 200h.............. 894
12.1.51L1 Sub-States Capabilities (LISCAP)—Offset 204h .......ccovviiiiiiiiiiiiiiinn, 894
12.1.52L1 Sub-States Control 1 (L1SCTL1)—Offset 208h ......ccvviiiiiiiiiiiiiiiiieens 896
12.1.53L1 Sub-States Control 2 (L1SCTL2)—O0ffset 20Ch ......viviiiiiiiiiiiieiiieieieeenns 898
12.1.54Secondary PCI Express Extended Capability Header (SPEECH)—Offset 220h .899
12.1.55Link Control 3 (LCTL3)—O0ffset 224h......ccoiiiiiiiiiii e 900
12.1.56Lane 0 and Lane 1 Equalization Control (LO1EC)—Offset 22Ch .................... 901
12.1.57Lane 2 and Lane 3 Equalization Control (L23EC)—Offset 230h...........ccvuvenne. 903
12.1.58PCI Express Configuration (PCIEDBG)—Offset 324h.........ccocvviiiiiiiiiiniiennnns 905
12.1.59PCI Express Additional Link Control (PCIEALC)—Offset 338h...........cccvvnennt 907
12.1.60Additional Configuration 2 (LTROVR)—Offset 400h ..........cooviviiiiiiiiiiinnns 907
12.1.61Additional Configuration 3 (LTROVR2)—Offset 404h.......c.cccviviiiiiiiiiininnnnnn. 907
12.1.62Additional Configuration 4 (PCIEPMECTL)—Offset 420h .......c.ccvvviiiiniiniennnns 907
12.1.63Equalization Configuration 1 (EQCFG1)—Offset 450h .......covvviiiiiiiiiiiiinienns 907
12.1.64Remote Transmitter Preset/Coefficient List 1 (RTPCL1)—Offset 454h ........... 908
12.1.65Remote Transmitter Preset/Coefficient List 2 (RTPCL2) (RTPCL2)—Offset 458h ..
909
(O P2 H VA WA 4 5 ) I PO 911
I2C PCI Configuration RegiSters SUMMAIY ......cceeeeeeeeeereererereeeresersasieeaeeeeeeeeeeeeees 911
13.1.1 Device ID and Vendor ID Register (DEVVENDID)—Offset Oh ........cccevvininnns 911
13.1.2 Status and Command (STATUSCOMMAND)—Offset 4h .......cccoieiiiiiiiiiiinns 912
13.1.3 Revision ID and Class Code (REVCLASSCODE)—Offset 8h .......cccvvvviiiiinnnnnn. 913
13.1.4 Cache Line Latency Header and BIST (CLLATHEADERBIST)—Offset Ch......... 914
13.1.5 Base Address Register (BAR)—Offset 10h......c.cciiiiiiiiiiiiiiii e 914
13.1.6 Base Address Register High (BAR_HIGH)—Offset 14h ...........ccooviiiiiiinnnns 915
13.1.7 Base Address Register 1 (BAR1)—Offset 18h ....cciviiviiiiiiiiiieene 916
13.1.8 Base Address Registerl High (BAR1_HIGH)—Offset 1Ch........c.cocvivieiniinenenn. 916
13.1.9 Subsystem Vendor and Subsystem ID (SUBSYSTEMID)—Offset 2Ch ............ 917
13.1.10Expansion ROM Base Address (EXPANSION_ROM_BASEADDR)—Offset 30h ..918
13.1.11 Capabilities Pointer (CAPABILITYPTR)—Offset 34h......ccccvvviiiiiiiiiiiiiiinns 918
13.1.121Interrupt Register (INTERRUPTREG)—Offset 3Ch........ccocviiiiiiiiiiiiins 919
13.1.13PowerManagement Capability ID (POWERCAPID)—Offset 80h ...............cc.te 919
13.1.14PME Control and Status (PMECTRLSTATUS)—Offset 84h.........cccevviiiiiinininnns 920
13.1.15PCI Device Idle Capability Record (PCIDEVIDLE_CAP_RECORD)—Offset 90h .921
13.1.16SW LTR Update MMIO Location Register
(DOI3_CONTROL_SW_LTR_MMIO_REG)—Offset 98h.......cccvvvviiiiiiiiiiniennn 922
13.1.17Device IDLE pointer register (DEVICE_IDLE_POINTER_REG)—Offset 9Ch ..... 922
13.1.18Device PG Config (DOI3_MAX_POW_LAT_PG_CONFIG)—Offset AOh ............. 923
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13.2 I2C Memory Mapped RegiSters SUMMAIY ......u.eeeeeeeeeeeeerereeeresssrssssnnesesesesseeeseees 924
13.2.1 I2C Control (IC_CON)—OffSet Oh.....cieieiiiiiiiii e eens 925
13.2.2 I2C Target Address (IC_TAR)—Offset 4h ....cccoiviiiiiiiiiii e 927
13.2.3 I2C High Speed Master Mode Code Address (IC_HS_MADDR)—Offset Ch ..... 928
13.2.4 I12C Rx/Tx Data Buffer and Command (IC_DATA_CMD)—Offset 10h ............ 929

13.2.5 Standard Speed I2C Clock SCL High Count (IC_SS_SCL_HCNT)—Offset 14h. 930
13.2.6 Standard Speed I2C Clock SCL Low Count (IC_SS_SCL_LCNT)—Offset 18h.. 931

13.2.7 Fast Speed I2C Clock SCL High Count (IC_FS_SCL_HCNT)—Offset 1Ch........ 932
13.2.8 Fast Speed I2C Clock SCL Low Count (IC_FS_SCL_LCNT)—Offset 20h.......... 932
13.2.9 I2C Interrupt Status (IC_INTR_STAT)—Offset 2Ch.....ccciiiiiiiiiiiiiiiiiiciens 933
13.2.10I2C Interrupt Mask (IC_INTR_MASK)—Offset 30h ......ccvvvivviviiiiiiiiiiiieinenns 935
13.2.1112C Raw Interrupt Status (IC_RAW_INTR_STAT)—Offset 34h...........couenene. 936
13.2.1212C Receive FIFO Threshold (IC_RX_TL)—Offset 38h........cccoviiiiiiiiiiinnnnen. 937
13.2.1312C Transmit FIFO Threshold (IC_TX_TL)—Offset 3Ch ........ccocviiiiiiiiiinnnnn. 938
13.2.14Clear Combined and Individual Interrupt (IC_CLR_INTR)—Offset 40h.......... 939
13.2.15Clear RX_UNDER Interrupt (IC_CLR_RX_UNDER)—Offset 44h .................... 939
13.2.16Clear RX_OVER Interrupt (IC_CLR_RX_OVER)—Offset 48h...........ccvcvvvvnnnnn. 940
13.2.17Clear TX_OVER Interrupt (IC_CLR_TX_OVER)—Offset 4Ch........cccevivvvrnnnnn. 940
13.2.18Clear RD_REQ Interrupt (IC_CLR_RD_REQ)—Offset 50h.........ccovvvviniinninnnns 941
13.2.19Clear TX_ABRT Interrupt (IC_CLR_TX_ABRT)—Offset 54h.......cccccevvvnininennns 941
13.2.20Clear RX_DONE Interrupt (IC_CLR_RX_DONE)—Offset 58h..........cccvvvuenennns 942
13.2.21Clear ACTIVITY Interrupt (IC_CLR_ACTIVITY)—Offset 5Ch.........cccvivivinnnnn. 942
13.2.22Clear STOP_DET Interrupt (IC_CLR_STOP_DET)—Offset 60h............ccevvenee. 943
13.2.23Clear START_DET Interrupt (IC_CLR_START_DET)—Offset 64h .................. 944
13.2.24Clear GEN_CALL Interrupt (IC_CLR_GEN_CALL)—Offset 68h ..........cccevnnnnn. 944
13.2.2512C Enable (IC_ENABLE)—Offset 6Ch.......ccovuiiiiiiiiii e 945
13.2.2612C Status (IC_STATUS)—Offset 70h .....oiiiiiiiii e 946
13.2.2712C Transmit FIFO Level (IC_TXFLR)—Offset 74h.......cccovviiiiiiiiiiiiiiiinnne, 947
13.2.2812C Receive FIFO Level (IC_RXFLR)—Offset 78h ......ccovvviiiiiiiiiiiiiiiiiiieenn, 948
13.2.2912C SDA Hold Time Length (IC_SDA_HOLD)—Offset 7Ch .....c.cccvvvviviiiininnnne. 948
13.2.30I2C Transmit Abort Source (IC_TX_ABRT_SOURCE)—Offset 80h................. 949
13.2.31DMA Control (IC_DMA_CR)—Offset 88h......cccvuiiiiiiiiiiiiiiiieienereeeeeeeae 951
13.2.32DMA Transmit Data Level (IC_DMA_TDLR)—Offset 8Ch ........cccooviiiiiniinennns 952
13.2.3312C Receive Data Level (IC_DMA_RDLR)—Offset 90h ......cocovviiiiiiiiiiiiiinnnns 952
13.2.3412C ACK General Call (IC_ACK_GENERAL_CALL)—Offset 98h...........ccevvuenee. 953
13.2.3512C Enable Status (IC_ENABLE_STATUS)—Offset 9Ch .......ccovviviiiiiiiinnnens 954
13.2.3612C SS and FS Spike Suppression Limit (IC_FS_SPKLEN)—Offset AOh.......... 954
13.2.37Clear RESTART_DET Interrupt (IC_CLR_RESTRART_DET)—Offset A8h ......... 955
13.3 I2C Additional REGIStErs SUMMAIY ......uvvvreuniieeeeeeeeeeeeeerreeesrerrrrsraaaaaeeeeeeeseees 956
13.3.1 Soft Reset (RESETS)—Offset 204h ...cuiiiiiiiiiiiiiiiii e 956
13.3.2 Active LTR (ACTIVELTR_VALUE)—Offset 210h .....ccvvviiiiiiiiiiiiiiieeeeae 957
13.3.3 Idle LTR (IDLELTR_VALUE)—Offset 214h ....c.ccoviiiiiiiiiiiii e 959
13.3.4 TX Ack Count (TX_ACK_COUNT)—Offset 218h.....ccovvriiiiiiiiiiiiiieieieneeeee 960
13.3.5 RX ACK Count (RX_BYTE_COUNT)—Offset 21Ch .....cocviiiiiiiiiiiiiieieieee e 960
13.3.6 Interrupt Status for Tx Complete (TX_COMPLETE_INTR_STAT)—Offset 220h 961
13.3.7 Tx Complete Interrupt Clear (TX_COMPLETE_INTR_CLR)—Offset 224h ........ 962
13.3.8 SW Scratch Register 0 (SW_SCRATCH_0)—Offset 228h.......ccocvvviiiiiininnnnn. 962
13.3.9 SW Scratch Register 1 (SW_SCRATCH_1)—0ffset 22Ch.......ccocvviiiiiiininnnne. 963
13.3.10SW Scratch Register 2 (SW_SCRATCH_2)—Offset 230h.......ccocvieiniiiinnnnnn. 963
13.3.11SW Scratch Register 3 (SW_SCRATCH_3)—Offset 234h........cccevviviiiinnnnnnn. 964
13.3.12Clock Gate (CLOCK_GATE)—Offset 238h ....civiuiiiiiiiiiiiii e 964
13.3.13Remap Address Low (REMAP_ADDR_LO)—Offset 240h ........cceeiviiiiininnninens 965
13.3.14Remap Address High (REMAP_ADDR_HI)—Offset 244h........cccovviviiiiiinnnnnn. 966
13.3.15Device Control (DEVIDLE_CONTROL)—Offset 24Ch ........cocviiiiiiiiiiiiinnnen 966
13.3.16Capabilities (CAPABLITIES)—Offset 2FCh.....ccccviviiiiiiiiiiiicic e 967
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13.4 I2C DMA Controller RegiSters SUMMAIY .......cceeevvrvrerrrrrrerssseeesesssseeeeeeseresseessennne 968
13.4.1 DMA Transfer Source Address Low (SAR_LOO0)—Offset 800h..........ccceuennnenn. 969
13.4.2 DMA Transfer Source Address High (SAR_HIO)—Offset 804h............cc.cnnn... 970
13.4.3 DMA Transfer Destination Address Low (DAR_LOQ)—Offset 808h................. 972
13.4.4 DMA Transfer Destination Address High (DAR_HIO)—Offset 80Ch ................ 973
13.4.5 Linked List Pointer Low (LLP_LOO)—Offset 810h.......c.covvviiiiiiiiiiiiinn, 974
13.4.6 Linked List Pointer High (LLP_HIO)—Offset 814h .....ccoiiviiiiiiiiiiiiins 975
13.4.7 Control Register Low (CTL_LOO)—Offset 818h .......ccviviiiiiiiiiiiieens 976
13.4.8 Control Register High (CTL_HIO)—Offset 81Ch.....ccciviiiiiiiiiiiiiiieee e, 978
13.4.9 Source Status (SSTATO)—Offset 820N ..icuiiiiiiiiiiiii i e 979
13.4.10Destination Status (DSTATO)—Offset 828h .....cccviiiiiiiiiiiiiii e 980
13.4.11Source Status Address Low (SSTATAR_LOQ)—Offset 830h........ccccvvvivvinnnnnn. 981
13.4.12Source Status Address High (SSTATAR_HIO)—Offset 834h ..........cccevviniiins 981
13.4.13Destination Status Address Low (DSTATAR_LOQ)—Offset 838h ................... 982
13.4.14Destination Status Address High (DSTATAR_HIO)—Offset 83Ch................... 983
13.4.15DMA Transfer Configuration Low (CFG_LOO)—Offset 840h........c.ccvvvvvvinnnnnns 983
13.4.16 DMA Transfer Configuration High (CFG_HIO)—Offset 844h...........cccvivinvnnnns 986
13.4.17Source Gather (SGRO)—Offset 848h......ccciviiiiiiiiiiii 987
13.4.18Destination Scatter (DSRO)—Offset 850N ......ovviieieiiii e 988
13.4.19Raw Interrupt Status (RawTfr)—Offset ACOh .......cocviiiiiiiiees 988
13.4.20Raw Status for Block Interrupts (RawBlock)—Offset AC8h ..........ccccvvininenenn. 989

13.4.21Raw Status for Source Transaction Interrupts (RawSrcTran)—Offset ADOh....990
13.4.22Raw Status for Destination Transaction Interrupts (RawDstTran)—Offset AD8h ..

990
13.4.23Raw Status for Error Interrupts (RawErr)—Offset AEOh .........cocviiiiiiiiinnns 991
13.4.241Interrupt Status (StatusTfr)—Offset AE8h .......oeiiiniiiii s 991
13.4.25Status for Block Interrupts (StatusBlock)—Offset AFOh ......ccccvviiiiiiiiiniennnn. 992
13.4.26 Status for Source Transaction Interrupts (StatusSrcTran)—Offset AF8h........ 992
13.4.27 Status for Destination Transaction Interrupts (StatusDstTran)—Offset BOOh .993
13.4.28Status for Error Interrupts (StatusErr)—Offset BO8h........cccviviiiiiiiiiinnnnns 993
13.4.29Mask for Transfer Interrupts (MaskTfr)—Offset B10h .........cccocvviiiiiiininnnns 994
13.4.30Mask for Block Interrupts (MaskBlock)—Offset B18h........cocoveieiniiiiiiinininens 995
13.4.31Mask for Source Transaction Interrupts (MaskSrcTran)—Offset B20h ........... 995
13.4.32Mask for Destination Transaction Interrupts (MaskDstTran)—Offset B28h ..... 996
13.4.33Mask for Error Interrupts (MaskErr)—Offset B30h.......ccocovviiiiiiiiiiiiieenn, 997
13.4.34Clear for Transfer Interrupts (ClearTfr)—Offset B38h ..........cociiiiiiiiiinnnns 997
13.4.35Clear for Block Interrupts (ClearBlock)—Offset B40h.........cccoovviiiiiiiiiiinnnns 998
13.4.36Clear for Source Transaction Interrupts (ClearSrcTran)—Offset B48h............ 998
13.4.37Clear for Destination Transaction Interrupts (ClearDstTran)—Offset B50h..... 999
13.4.38Clear for Error Interrupts (ClearErr)—Offset B58h .......cocoviiiiiiiiiiiiiiiiinnn, 999
13.4.39Combined Status register (StatusInt)—Offset B60h ...........ccovvvviiiiiniinnnnen. 1000
13.4.40DMA Configuration (DmaCfgReg)—Offset BO8h ........ccvvviiiiiiiiiiiiien, 1001
13.4.41DMA Channel Enable (ChEnReg)—Offset BAOh ........ccoviiiiiiiiiiiiiiieieeen, 1001
13.5 I2C PCR REGIStErS SUMMAIY ......evvrrrururennnesseeeeeeeeeerererssssssrsnsssnassaeseeeeseereseees 1002
13.5.1 PCI Configuration Control (PCICFGCTRL) ...uviitiitieiteiiintiieierneneriernennanennes 1002
SATA INterface (D23: FO) ..ottt et e et e et e e e e nenes 1004
14.1 SATA Configuration Registers SUMMaAry ...c.oveiiiiiii i s e aneas 1004
14.1.1 Identifiers (ID)—Offset ON....couiiiiiiii e 1005
14.1.2 Command (CMD)—OffSet 4h ....cciriiiiiii e 1005
14.1.3 Device Status (STS)—Offset 6N .....ccoeieiiiiiii e 1006
14.1.4 Revision ID (RID)—Offset 8h ...ciuiiiiiiiiiii e 1007
14.1.5 Programming Interface (PI)—Offset Oh ......ccoviiiiiii 1008
14.1.6 Class Code (CC)—OffSEt AN ..uiiiiiiii i e 1008
14.1.7 Cache Line Size (CLS)—Offset Ch......cciiiiiiiiii e 1009
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14.1.8 Master Latency Timer (MLT)—Offset Dh....coviiiiiiiiiiiii e 1009
14.1.9 Header Type (HTYPE)—OffSet Eh ....ouiuiiiiiiiii e 1010
14.1.10MSI-X Table Base Address (MXTBA)—Offset 10h.......c.cooeviiniiiiiiiiniiiinenn, 1010
14.1.11 MXP Base Address (MXPBA)—Offset 14h......ccoiiiiiiiiiiiiiiiiiiici e 1011
14.1.12 AHCI Index Data Pair Base Address (AIDPBA)—Offset 20h .........cocvvinnnnn, 1012
14.1.13 AHCI Base Address (ABAR)—Offset 24h........coovviiiiiiiiiiiiii 1012
14.1.14Sub System Identifiers (SS)—Offset 2Ch .......ccoiiiiiii 1013
14.1.15Capabilities Pointer (CAP)—Offset 34h......ccociiiiiiii e, 1014
14.1.161Interrupt Information (INTR)—Offset 3Ch .......ccoiiiiiiii e, 1014
14.1.17PCI Power Management Capability ID (PID)—Offset 70h ........ccovvvvviniennnnn. 1015
14.1.18PCI Power Management Capabilities (PC)—Offset 72h ......c.cvvvviiiiniinnnnnn. 1015
14.1.19PCI Power Management Control and Status (PMCS)—Offset 74h ................ 1016
14.1.20Message Signaled Interrupt Identifier (MID)—Offset 80h .......cccevivviininnnnn. 1017
14.1.21Message Signaled Interrupt Message Control (MC)—Offset 82h.................. 1017
14.1.22Message Signaled Interrupt Message Address (MA)—Offset 84h................. 1018
14.1.23Message Signaled Interrupt Message Data (MD)—Offset 88h..........c.vevnene. 1019
14.1.24Port Mapping Register (MAP)—Offset 90h ......civiiiiiiiiiiii e 1019
14.1.25Port Control and Status (PCS)—Offset 94h..........coovviiiiiiiiiii 1021
14.1.26 SATA General Configuration (SATAGC)—Offset 9Ch.......ccocvviiiiiiiiiiiinnnn. 1024
14.1.27SATA Initialization Register Index (SIRI)—Offset AOh .........ccvvviiiiiiiiiinnnnn. 1027
14.1.28SATA Initialization Register Data (SIRD)—Offset Adh .........cocviiiiiiiiiinnnnnnn. 1028
14.1.29Serial ATA Capability Register 0 (SATACRO)—Offset A8h.....ccevvvviiiiiniiennnn. 1028
14.1.30Serial ATA Capability Register 1 (SATACR1)—Offset ACh.........cocvvvviviiennnnn. 1029
14.1.31Scratch Pad (SP)—Offset CON.......vviiiniiiiiii 1030
14.1.32MSI-X Identifiers (MXID)—Offset DON ......cciiiiiiiiiiii e 1030
14.1.33MSI-X Message Control (MXC)—Offset D2h .....covviiiiiiiiiiiiiie e 1031
14.1.34MSI-X Table Offset/Table BIR (MXT)—Offset D4h......cccoveiviiiiiiiiiiniiiienenn, 1032
14.1.35MSI-X PBA Offset/PBA BIR (MXP)—Offset D8h........cocvvvviiiiiiiiiiinn, 1032
14.1.36BIST FIS Control/Status (BFCS)—Offset EOh ........ccovviviiiiiiiiiiiinneen 1033
14.1.37BIST FIS Transmit Data 1 (BFTD1)—Offset E4h ........ccocviiiiiiiiiiiiiiinn, 1034
14.1.38BIST FIS Transmit Data 2 (BFTD2)—Offset E8h .......ccovviviiiiiiiiiiiien, 1035
14.2 SATA ABAR RegiSters SUMMAY ...iuciuieiiiiiitie ittt se s s s sessananeaneanens 1036
14.2.1 HBA Capabilities (GHC_CAP)—Offset Oh......ccciiiiiiiiiiii e 1039
14.2.2 Global HBA Control (GHC)—Offset 4h.....cccciiiiiiiiiiiiciic e 1041
14.2.3 Interrupt Status Register (IS)—Offset 8h.....covviiiiiiiiiiiii e 1042
14.2.4 Ports Implemented (GHC_PI)—Offset Ch ...cociiiiiiiiiiiiii i e 1044
14.2.5 AHCI Version (VS)—Offset 10h.....cciiiiiiiiiiiiii e 1045
14.2.6 Enclosure Management Location (EM_LOC)—Offset 1Ch .........cccviiiniennnnn. 1045
14.2.7 Enclosure Management Control (EM_CTL)—Offset 20h........cocviiieiniiiennnnnn. 1046
14.2.8 HBA Capabilities Extended (GHC_CAP2)—Offset 24h ......cccoviiiiiiiiiiiiiiiinn, 1047
14.2.9 Vendor Specific (VSP)—Offset AOh.....coviiiiiiiiii e 1048
14.2.10Vendor Specific Capabilities Register (VS_CAP)—Offset Adh ............c.ceeee. 1049
14.2.11RAID Platform ID (RPID)—Offset CON.....oceiiieiiiii i 1050
14.2.12Premium Feature Block (PFB)—Offset C4h ......ccoiiiiiiiiiiiie, 1050
14.2.13SW Feature Mask (SFM)—Offset C8h.......ccoiiiiiiiii e, 1051
14.2.14Port 0 Command List Base Address (POCLB)—Offset 100h.........ccovvvvineinnnn. 1052
14.2.15Port 0 Command List Base Address Upper 32-bits (POCLBU)—Offset 104h...1053
14.2.16Port 0 FIS Base Address (POFB)—Offset 108h.........cocvviviiiiiininiiinn, 1053
14.2.17Port 0 FIS Base Address Upper 32-bits (POFBU)—Offset 10Ch.................... 1054
14.2.18Port 0 Interrupt Status (POIS)—Offset 110h....ccoviiviiiiiiiie e 1054
14.2.19Port 0 Interrupt Enable (POIE)—Offset 114h......ccoiiiiiiiiiiiiiiiiiieeeeeee, 1055
14.2.20Port 0 Command (POCMD)—O0ffset 118h.....cccoiiiiiiiiiiii e 1057
14.2.21Port 0 Task File Data (POTFD)—Offset 120h ......coveviiiiiiiiiiiiiiceean 1060
14.2.22Port 0 Signature (POSIG)—Offset 124h....c.ccvviviiiiiiiiiiii 1061
14.2.23Port 0 Serial ATA Status (POSSTS)—Offset 128h.......cccvviiiiiiiiiiiin, 1061
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14.2.24Port 0 Serial ATA Control (POSCTL)—Offset 12Ch ......oviiiiiiiiiieieeieeee 1063
14.2.25Port 0 Serial ATA Error (POSERR)—Offset 130h .....ccoiiiiiiiiiiiiiiiiiee e, 1065
14.2.26Port 0 Serial ATA Active (POSACT)—Offset 134h.....c.covviiiiiiiiiiiiiiiieeee 1067
14.2.27Port 0 Command Issue (POCI)—Offset 138h ...ccoiiiiiiiiiiiiiiiiiiii e 1068
14.2.28Port 0 SNotification (POSNTF)—Offset 13Ch.......cccvviviiiiiiiiiiii, 1068
14.2.29Port 0 Device Sleep (PODEVSLP)—Offset 144h .......c.covviiiiiiiiiiiiiiiiinn, 1069
14.2.30Port 1 Command List Base Address (P1CLB)—Offset 180h .........cccvvvvnennenn. 1070
14.2.31Port 1 Command List Base Address Upper 32-bits (P1CLBU)—Offset 184h .. 1070
14.2.32Port 1 FIS Base Address (P1FB)—Offset 188h .......ccceieiiiiiiiiiiiiiiiiieeee 1070
14.2.33Port 1 FIS Base Address Upper 32-bits (P1FBU)—Offset 18Ch................... 1071
14.2.34Port 1 Interrupt Status (P1IS)—Offset 190h ......ccoiiiiiiiiiiii e 1071
14.2.35Port 1 Interrupt Enable (P1IE)—Offset 194h .........covviiiiiiiiiiii 1071
14.2.36Port 1 Command (P1CMD)—0ffset 198h .......cooviiiiiiiiiie e 1071
14.2.37Port 1 Task File Data (P1TFD)—Offset 1A0h.....ccciiiiiiiiiii e 1071
14.2.38Port 1 Signature (P1SIG)—Offset 1A4h ... 1071
14.2.39Port 1 Serial ATA Status (P1SSTS)—Offset 1A8h ....c.covviiiiiiiiiiii e 1071
14.2.40Port 1 Serial ATA Control (P1SCTL)—Offset 1ACh ....ccciiiiiiiiiiiiiiii e 1071
14.2.41Port 1 Serial ATA Error (P1SERR)—Offset 1BOh .......cccvvvvviiiiiiiiiiiiinnan, 1071
14.2.42Port 1 Serial ATA Active (P1SACT)—Offset 1B4h......ccccvviiiiiiiiiiiee 1071
14.2.43Port 1 Command Issue (P1CI)—Offset 1B8h ......cccovviiviiiiiiiiens 1071
14.2.44Port 1 SNotification (P1SNTF)—Offset 1BCh......cccciviiiiiiiiiiiiiiee e, 1071
14.2.45Port 1 Device Sleep (P1DEVSLP)—Offset 1C4h....cciviiiiiiiiiiiiiiiiiiiciean 1072
14.2.46Port 2 Command List Base Address (P2CLB)—Offset 200h ...........cccevvnnen. 1072
14.2.47Port 2 Command List Base Address Upper 32-bits (P2CLBU)—Offset 204h .. 1072
14.2.48Port 2 FIS Base Address (P2FB)—Offset 208h ........ccoviiiiiiiiiiiie 1072
14.2.49Port 2 FIS Base Address Upper 32-bits (P2FBU)—Offset 20Ch................... 1072
14.2.50Port 2 Interrupt Status (P2IS)—Offset 210h .....coeiiiiiiiiiiiii e 1072
14.2.51Port 2 Interrupt Enable (P2IE)—Offset 214h ....c.cciiiiiiiiiiiiiiiic e 1072
14.2.52Port 2 Command (P2CMD)—O0ffset 218h ...ccviiiiiiiiiiiici e 1072
14.2.53Port 2 Task File Data (P2TFD)—Offset 220h......cccevviiiiiiiiiiiiiii, 1072
14.2.54Port 2 Signature (P2SIG)—O0ffset 224h ..o 1072
14.2.55Port 2 Serial ATA Status (P2SSTS)—Offset 228h ......cccoiiiiiiiiiiee 1072
14.2.56Port 2 Serial ATA Control (P2SCTL)—Offset 22Ch ......ocviiiiiiiiiiiiiiiieee 1072
14.2.57Port 2 Serial ATA Error (P2SERR)—Offset 230h ......ccciviiiiiiiiiiiiiiiea 1073
14.2.58Port 2 Serial ATA Active (P2SACT)—0ffset 234h......ccoviiiiiiiiiiiiine 1073
14.2.59Port 2 Command Issue (P2CI)—Offset 238h ......ccvviiiiiiiiiiiii, 1073
14.2.60Port 2 SNotification (P2SNTF)—Offset 23Ch.....cccviiiiiiiiie e 1073
14.2.61Port 2 Device Sleep (P2DEVSLP)—Offset 244h .......ccovviiiiiiiiiiiiiiee 1073
14.2.62Port 3 Command List Base Address (P3CLB)—Offset 280h ..........ccceuennnnnn. 1073
14.2.63Port 3 Command List Base Address Upper 32-bits (P3CLBU)—Offset 284h .. 1073
14.2.64Port 3 FIS Base Address (P3FB)—Offset 288h .......cciviiiiiiiiiiiiiiiiiieen, 1073
14.2.65Port 3 FIS Base Address Upper 32-bits (P3FBU)—Offset 28Ch................... 1073
14.2.66Port 3 Interrupt Status (P3IS)—Offset 290N ......ccvviiiiiiiiiiiie e 1073
14.2.67Port 3 Interrupt Enable (P3IE)—Offset 294h .....cocviviiiiiiiiieeee 1073
14.2.68Port 3 Command (P3CMD)—Offset 298h ......c.coiiiiiiiiiii e 1073
14.2.69Port 3 Task File Data (P3TFD)—Offset 2A0h......ccciviiiiiiiiiiiii e 1074
14.2.70Port 3 Signature (P3SIG)—O0ffset 2A4h .. cciiiiiiiiiii e 1074
14.2.71Port 3 Serial ATA Status (P3SSTS)—Offset 2A8h .....coviiiiiiiiiiii 1074
14.2.72Port 3 Serial ATA Control (P3SCTL)—Offset 2ACh ......ccoviiiiiiiiieee 1074
14.2.73Port 3 Serial ATA Error (P3SERR)—Offset 2BOh ........cocviiiiiiiiiiiiieieeeeene, 1074
14.2.74Port 3 Serial ATA Active (P3SACT)—O0ffset 2B4h.......cccoiiiiiiiiiiiie 1074
14.2.75Port 3 Commands Issued (P3CI)—Offset 2B8h........cccviiiiiiiiiiiiiiieiee, 1074
14.2.76Port 3 SNotification (P3SNTF)—Offset 2BCh........cccooviviiiiiiiiiiie, 1074
14.2.77Port 3 Device Sleep (P3DEVSLP)—Offset 2C4h.......coovviiiiiiiiiiiiiiin, 1074
14.2.78Port 4 Command List Base Address (P4CLB)—Offset 300h ...........cvvninnnnnn. 1074
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14.2.79Port 4 Command List Base Address Upper 32-bits (P4CLBU)—Offset 304h...1074

14.2.80Port 4 FIS Base Address (P4FB)—Offset 308h.......coviiiiiiiiiiiiiiieeeee, 1074
14.2.81Port 4 FIS Base Address Upper 32-bits (P4FBU)—Offset 30Ch.................... 1075
14.2.82Port 4 Interrupt Status (P4IS)—Offset 310h.....cciiiiiiiiiiiiii 1075
14.2.83Port 4 Interrupt Enable (P4IE)—Offset 314h......cvviiiiiiiiiiiiiiii, 1075
14.2.84Port 4 Command (P4CMD)—O0ffset 318h......cccoevvviiiiiiiiiiiii 1075
14.2.85Port 4 Task File Data (PATFD)—Offset 320h .....ovviiiiiiiiiiii e 1075
14.2.86Port 4 Signature (P4SIG)—Offset 324h.....ccociiiiiiiii 1075
14.2.87Port 4 Serial ATA Status (P4SSTS)—Offset 328h......ccevviiiiiiiiiiiee, 1075
14.2.88Port 4 Serial ATA Control (P4SCTL)—Offset 32Ch......cccvviiiiiiiiiiiiiiinean, 1075
14.2.89Port 4 Serial ATA Error (P4SERR)—Offset 330h.......cccovviiiiiiiiiiiiiin, 1075
14.2.90Port 4 Serial ATA Active (P4SACT)—Offset 334h ......ocovviiiiiiiiiiii, 1075
14.2.91Port 4 Commands Issued (P4CI)—Offset 338h........ccoviiiiiiiiiiiiiiiiee 1075
14.2.92Port 4 SNotification (PASNTF)—Offset 33Ch ....covviiiiiiiiiiie e, 1075
14.2.93Port 4 Device Sleep (PADEVSLP)—Offset 344h.......cccvviiiiiiiiiiiiie 1076
14.2.94Port 5 Command List Base Address (P5CLB)—Offset 380h.........ccevvvvineinnnn. 1076
14.2.95Port 5 Command List Base Address Upper 32-bits (P5CLBU)—Offset 384h...1076
14.2.96Port 5 FIS Base Address (P5FB)—Offset 388h.........cocvviiiiiiiiiiiiiin, 1076
14.2.97Port 5 FIS Base Address Upper 32-bits (P5FBU)—Offset 38Ch.................... 1076
14.2.98Port 5 Interrupt Status (P5IS)—Offset 390h.....cccoiiiiiii e, 1076
14.2.99Port 5 Interrupt Enable (P5IE)—Offset 394h......ccceiiiiiiiiiiiieeeee, 1076
14.2.100Port 5 Command (P5CMD)—O0ffset 398h .....c.cceiiiiiiiiiiii e 1076
14.2.101Port 5 Task File Data (PSTFD)—Offset 3A0h.......cccocviiiiiiiiii, 1076
14.2.102Port 5 Signature (P5SIG)—Offset 3A4h ......cocvviiiiiiiii 1076
14.2.103Port 5 Serial ATA Status (P5SSTS)—O0ffset 3A8h .....ccovvviiiiiiiiieieeeene 1076
14.2.104Port 5 Serial ATA Control (P5SCTL)—Offset 3ACh .....ccvviiiiiiiiiiiiiieeee, 1076
14.2.105Port 5 Serial ATA Error (PSSERR)—Offset 3BOh ......ccoiviiiiiiiiiiiiiieeeeeee, 1077
14.2.106Port 5 Serial ATA Active (P5SACT)—Offset 3B4h.......cccovviiiiiiiiiiiniinnen 1077
14.2.107Port 5 Commands Issued (P5CI)—Offset 3B8h ......ccccvviiiiiiiiiiiiiciicieans 1077
14.2.108Port 5 SNotification (PSSNTF)—Offset 3BCh..........coovviiiiiiiiiiiii, 1077
14.2.109Port 5 Device Sleep (P5DEVSLP)—Offset 3C4h ......covviiiiiiiiiiiie 1077
14.2.110Port 6 Command List Base Address (P6CLB)—Offset 400h ............c..cueveene. 1077
14.2.111Port 6 Command List Base Address Upper 32-bits (P6CLBU)—Offset 404h .1077
14.2.112Port 6 FIS Base Address (P6FB)—Offset 408h ......coviiiiiiiiiiiiiiiiiiicieians 1077
14.2.113Port 6 FIS Base Address Upper 32-bits (P6FBU)—Offset 40Ch .................. 1077
14.2.114Port 6 Interrupt Status (P6IS)—Offset 410h .......ocvvvviiiiiiiiiiii, 1077
14.2.115Port 6 Interrupt Enable (P6IE)—Offset 414h .......cooviiiiiiiiiiii e, 1077
14.2.116Port 6 Command (P6CMD)—O0ffset 418h ......covviiiiiiiiiiii e 1077
14.2.117Port 6 Task File Data (P6TFD)—Offset 420h ......ccciviiiiiiiiiiiiieeeeee, 1078
14.2.118Port 6 Signature (P6SIG)—Offset 424h .....cciiiiiiiiiiiii e 1078
14.2.119Port 6 Serial ATA Status (P6SSTS)—O0ffset 428h .......cocvvviiiiiiiiiniienen 1078
14.2.120Port 6 Serial ATA Control (P6SCTL)—Offset 42Ch ........covvviiiiiiiiiiiiin, 1078
14.2.121Port 6 Serial ATA Error (P6SERR)—Offset 430h .......cccovvvviiiiiiiiiiiieieeeene, 1078
14.2.122Port 6 Serial ATA Active (P6SACT)—Offset 434h.....ccccvviiiiiiiiiiiiiiieene 1078
14.2.123Port 6 Commands Issued (P6CI)—Offset 438h .....c.ocviiiiiiiiiiiiiiieeeee, 1078
14.2.124Port 6 SNotification (P6SNTF)—Offset 43Ch ......ccviiiiiiiiiiii, 1078
14.2.125Port 6 Device Sleep (P6DEVSLP)—Offset 444h ......ccvviiiiiiiiiiiiiiiiiciean, 1078
14.2.126Port 7 Command List Base Address (P7CLB)—Offset 480h ..........cccvvnnnnn, 1078
14.2.127Port 7 Command List Base Address Upper 32-bits (P7CLBU)—Offset 484h .1078
14.2.128Port 7 FIS Base Address (P7FB)—Offset 488h .......ccoovviiiiiiiiiiiiiiieen 1078
14.2.129Port 7 FIS Base Address Upper 32-bits (P7FBU)—Offset 48Ch .................. 1079
14.2.130Port 7 Interrupt Status (P7IS)—Offset 490h .......covviiiiiiiiiiiieen 1079
14.2.131Port 7 Interrupt Enable (P7IE)—Offset 494h ........ccciviiiiiiiiiiiii 1079
14.2.132Port 7 Command (P7CMD)—O0ffset 498h .........cooviviiiiiiiiiii 1079
14.2.133Port 7 Task File Data (P7TFD)—Offset 4A0h........c.cvvvviiiiiiiiiii, 1079
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14.2.134Port 7 Signature (P7SIG)—Offset 4A4h.......coooiiiiiiiii e 1079
14.2.135Port 7 Serial ATA Status (P7SSTS)—Offset 4A8h.......c.covviiiiiiiiiiiiien, 1079
14.2.136Port 7 Serial ATA Control (P7SCTL)—Offset 4ACh......cccvviiiiiiiiiiiiiieenn, 1079
14.2.137Port 7 Serial ATA Error (P7SERR)—Offset 4BOh ......c.ccvviviiiiiiiiiiiinnnn, 1079
14.2.138Port 7 Serial ATA Active (P7SACT)—Offset 4B4h .......cocvvvviiiiiiiiniiiinnnnn, 1079
14.2.139Port 7 Commands Issued (P7CI)—Offset 4B8h .......c.ccvviiiiiiiiiiiinnnnn, 1079
14.2.140Port 7 SNotification (P7SNTF)—Offset 4BCh .......ccvoiiiiiiiiiiiieeas 1079
14.2.141Port 7 Device Sleep (P7DEVSLP)—Offset 4C4h ......c.covviiiiiiiiiiiiiin 1080
14.2.142Enclosure Management Message Format (EM_MF)—Offset 580h .............. 1080
14.2.143Enclosure Management LED (EM_LED)—Offset 584h .........cocvviiiviiiinnnnnn. 1080
14.3 SATA AIDP RegiStEIrS SUMIMIAIY ..ttt iaerrsaatstssterarsanssassreaaesaness 1081
14.3.1 AHCI Index Register (INDEX)—Offset 10h ......ccceviiiiiiiiiiiiiia, 1082
14.3.2 AHCI Data Register (DATA)—Offset 14h.....ccoiiiiiiiiiiii e 1082
14.4 SATA MXPBA ReGiSters SUMMAIY . .ouuiuiiiiiii it st a s e s e ase e eaans 1083
14.4.1 MSI-X Pending Bit Array QW 0 (MXPQWO_DWO0)—Offset Oh.........ccevvvnenenn. 1083
14.5 SATA MXTBA RegiSters SUMMIAY ...icuiiiiiiiiiiie it rs s sanesaeanness 1084

14.5.1 MSI-X Table Entries 0 Message Lower Address (MXTEOMLA)—Offset Oh...... 1084
14.5.2 MSI-X Table Entries 0 Message Upper Address (MXTEOMUA)—Offset 4h ..... 1084

14.5.3 MSI-X Table Entries 0 Message Data (MXTEOMD)—Offset 8h............cuevnenn. 1085
14.5.4 MSI-X Table Entries 0 Vector Control (MXTEOVC)—Offset Ch.................c.t 1085
14.6 SATA Initialization (SIR) Index Registers SUMMaAry ......coovoiiiieiiiiiiiii e eeeeaenes 1086
14.6.1 Squelch Circuit Disable—Offset 80h .....cciiiiiiiiiiiii 1086
14.6.2 SATA MPHY Dynamic Power Gating Enable—Offset 90h .........c.ccvvvivvininnnnn. 1087
14.6.2.1 OOB Retry—Offset Adh ....cocoiiiiiiii 1088
Intel® Management Engine Interface (Intel® MEI) (D22:F0, D22:F1, and D22:F4)......
1089
15.1 Management Engine Interface PCI Configuration Registers Summary.................... 1089
15.1.1 Identifiers (HECI1_ID)—Offset Oh ....coiviiiiiiiiiiii e 1090
15.1.2 Command (HECI1_CMD)—Offset 4h .....cccvviiiiiiiiiiiii e, 1090
15.1.3 Status (HECI1_STS)—OffSet 6N ...uiieiiiiiii e 1091
15.1.4 Revision ID and Class Code (HECI1_RID_CC)—Offset 8h.......c.ceviviviininnnnn. 1092
15.1.5 Cache Line Size (HECI1_CLS)—Offset Ch .....coeiiiiiiiiiiiiiii e 1093
15.1.6 Master Latency Timer (HECI1_MLT)—Offset Dh...ccoviiiiiiiiiiiiiiiiciiean 1093
15.1.7 Header Type (HECI1_HTYPE)—Offset Eh ..cccviiiiiiiii e 1094
15.1.8 Built In Self-Test (HECI1_BIST)—Offset Fh......covviiiiiiiiiii, 1094
15.1.9 MMIO Base Address Low (HECI1_MMIO_MBAR_LO)—Offset 10h................ 1095
15.1.10MMIO Base Address High (HECI1_MMIO_MBAR_HI)—Offset 14h ............... 1095
15.1.11Sub System Identifiers (HECI1_SS)—Offset 2Ch ......ccceiviiiiiiiiiiiiiieinene, 1096
15.1.12 Capabilities Pointer (HECI1_CAP)—Offset 34h.....ccoviiiiiiiiiiiiiiiiiiiiean 1096
15.1.13Interrupt Information (HECI1_INTR)—Offset 3Ch....cccccviiiiiiiiiiiiiiiiiienen, 1097
15.1.14Minimum Grant (HECI1_MGNT)—Offset 3Eh .....cocvvviiiiiiiiiiiiii, 1097
15.1.15Maximum Latency (HECI1_MLAT)—Offset 3Fh .....ccociiiiiiiiiiiie 1098
15.1.16Host Firmware Status Register 1 (HFSTS1)—Offset 40h ........cvvviniiiiennnnn. 1098
15.1.17Host Firmware Status Register 2 (HFSTS2)—Offset 48h .......c.ccovviiennnn. 1099
15.1.18Host General Status (HECI1_H_GS1)—Offset 4Ch .....ccciviiiiiiiiiiiiiiiien, 1099
15.1.19PCI Power Management Capability ID (HECI1_PID)—Offset 50h................ 1100
15.1.20PCI Power Management Capabilities (HECI1_PC)—Offset 52h............covvien. 1100
15.1.21PCI Power Management Control and Status (HECI1_PMCS)—Offset 54h ..... 1101
15.1.22Host Firmware Status Register 3 (HFSTS3)—O0Offset 60h ........ccooviviininennnnn. 1102
15.1.23Host Firmware Status Register 4 (HFSTS4)—Offset 64h .......c.ccovvviiennnnn. 1102
15.1.24Host Firmware Status Register 5 (HFSTS5)—Offset 68h .......cccevviniiennnn. 1103
15.1.25Host Firmware Status Register 6 (HFSTS6)—O0ffset 6Ch .......ccvvvvivivvininnnne. 1103
15.1.26Host General Status 2 (HECI1_H_GS2)—Offset 70h.......cocvviiiiiiiiiininnnnn, 1104
15.1.27Host General Status 3 (HECI1_H_GS3)—Offset 74h.......cocovviiiiiiiiinnnnnnn, 1104
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15.1.28 Message Signaled Interrupt Identifiers (HECI1_MID)—Offset 8Ch .............. 1105
15.1.29Message Signaled Interrupt Message Control (HECI1_MC)—Offset 8Eh ....... 1105
15.1.30Message Signaled Interrupt Message Address (HECI1_MA)—Offset 90h ...... 1106
15.1.31Message Signaled Interrupt Upper Address (HECI1_MUA)—Offset 94h........ 1106
15.1.32Message Signaled Interrupt Message Data (HECI1_MD)—Offset 98h........... 1107
15.1.331Interrupt Delivery Mode (HECI1_HIDM)—Offset AOh ......cccvvviiiiiiiiiiniiennene, 1107
15.2  Intel® MEI MMIO REGiStErS SUMMAIY......uvvvrrrunnnnieeeeeeeeeeeeeerersesesssssssnssnnsaseeeeens 1108
15.2.1 DOi3 Control (HECI1_DOI3C)—Offset 800hN......coeieiriniieieiiiiieieieeieneenenenes 1108
16 IDE Redirect (IDE-R) (D22:F2) .. ..ottt et e s e s e s et s e ananrananens 1110
16.1 IDE Redirect PCI Configuration (D22:F2) Registers SUMmMary .......ccoeevivvivininninennnns 1110
16.1.1 Device ID and Vendor ID (IDE_HOST_DID_VID)—Offset Oh .......cccvevvinennen. 1110
16.1.2 Status and Command (IDE_HOST_STS_CMD)—Offset 4h........c.ccvvviniennnnn. 1111
16.1.3 Class Code and Revision ID (IDE_HOST_CC_RID)—Offset 8h ............eenee. 1113
16.1.4 BIST, Header Type, Latency Timer, and Cache Line Size
(IDE_HOST_BIST_HTYPE_LT_CLS)—Offset Ch...covvviiiiiiiiiiiiiiiececieneeas 1114
16.1.5 IDE Primary Command Block IO BAR (IDE_HOST_PCMDIOBAR)—Offset 10h1114
16.1.6 IDE Primary Control Block IO BAR (IDE_HOST_PCTLIOBAR)—Offset 14h..... 1115
16.1.7 IDE Secondary Command Block IO BAR (IDE_HOST_SCMDIOBAR)—Offset 18h ..
1116
16.1.8 IDE Secondary Control Block IO BAR (IDE_HOST_SCTLIOBAR)—Offset 1Ch 1116
16.1.9 IDE Bus Master Block IO BAR (IDE_HOST_BMIOBAR)—Offset 20h.............. 1117
16.1.10Subsystem ID and Subsystem Vendor ID (IDE_HOST_SID_SVID)—Offset 2Ch....
1117
16.1.11 Capabilities List Pointer (IDE_HOST_CAPP)—Offset 34h ........cccevvininiinnnnnn. 1118
16.1.12Maximum Latency, Minimum Grant, Interrupt Pin and Interrupt Line
(IDE_HOST_MAXL_MING_INTP_INTL)—Offset 3Ch.....cccevviiiiiiiiiiiiiieiees 1118
16.1.13MSI Message Control, Next Pointer and Capability ID
(IDE_HOST_MSIMC_MSINP_MSICID)—O0ffset 40h......cccevviiiiiiiiiiiiiiennanns 1119
16.1.14MSI Message Address (IDE_HOST_MSIMA)—Offset 44h.......c.cccovvvviniinnnnn. 1120
16.1.15MSI Message Upper Address (IDE_HOST_MSIMUA)—Offset 48h................. 1121
16.1.16 MSI Message Data (IDE_HOST_MSIMD)—Offset 4Ch........ccccvvvviiiiiniinnnnnn. 1121
16.1.17Power Management Capabilities, Next Pointer and Capability ID
(IDE_HOST_PMCAP_PMNP_PMCID)—Offset 50h.....cccccviiiiiiiiiiiiiiiieeeens 1121

16.1.18 Power Management Data, Control/Status Register Bridge Support Extensions,
Control and Status (IDE_HOST_PMD_PMCSRBSE_PMCSR)—Offset 54h....... 1123

17 Keyboard and Text (KT) (D22:F3) ....ccciiiiiiiiiiiiiiiie it sanssnesanssnesaneraneansaaneaeannens 1125
17.1 Keyboard and Text (KT) PCI Configuration (D22:F3) Registers Summary ............... 1125
17.1.1 Device ID and Vendor ID (KT_HOST_DID_VID)—Offset Oh........ccocvvvvnennenn. 1125
17.1.2 Status and Command (KT_HOST_STS_CMD)—Offset 4h.......ccoivvviiiiiiinnnnns 1126
17.1.3 Class Code and Revision ID (KT_HOST_CC_RID)—Offset 8h...........ccocvvnnen. 1129
17.1.4 BIST, Header Type, Latency Timer, and Cache Line Size
(KT_HOST_BIST_HTYPE_LT_CLS)—Offset Ch...covviiiiiiiiiiiciveceieeeea 1130
17.1.5 KT IO BAR (KT_HOST_IOBAR)—Offset 10h ..cciiiiiiiiiiiii i e 1131
17.1.6 KT Memory BAR (KT_HOST_MEMBAR)—Offset 14h .......cciiiviiiiiiiiiiiniiennne, 1132
17.1.7 Cardbus CIS Pointer (KT_HOST_CCP)—Offset 28h .....ccvvviiiiiiiiiiiiiiiiieeen, 1132
17.1.8 Subsystem ID and Subsystem Vendor ID (KT_HOST_SID_SVID)—Offset 2Ch.....
1133
17.1.9 Expansion ROM Base Address (KT_HOST_XRBAR)—Offset 30h .................. 1134
17.1.10Capabilities List Pointer (KT_HOST_CAPP)—Offset 34h .......cocoviiiiiiiiinnnnnns 1134
17.1.11Maximum Latency, Minimum Grant, Interrupt Pin and Interrupt Line
(KT_HOST_MAXL_MING_INTP_INTL)—Offset 3Ch ....c.ccviviiiiiiiiiiiiiieeeee 1135
17.1.12MSI Message Control, Next Pointer and Capability ID
(KT_HOST_MSIMC_MSINP_MSICID)—Offset 40h .....ccevviiiiiiiiiiiiiiieeeens 1136
17.1.13MSI Message Address (KT_HOST_MSIMA)—Offset 44h .......ccocvvivviiiniinnnnnn. 1137
17.1.14MSI Message Upper Address (KT_HOST_MSIMUA)—Offset 48h.................. 1138

Datasheet, Volume 2 of 2 33



18

34

ntel)

17.1.15MSI Message Data (KT_HOST_MSIMD)—Offset 4Ch.......c.covviiiiiiiiiiiennnnn. 1138
17.1.16 Power Management Capabilities, Next Pointer and Capability ID
(KT_HOST_PMCAP_PMNP_PMCID)—Offset 50h ......coviiiiiiiiiiiiiiiiiieens 1138
17.1.17Power Management Data, Control/Status Register Bridge Support Extensions,
Control and Status (KT_HOST_PMD_PMCSRBSE_PMCSR)—Offset 54h........ 1140
17.2 Keyboard and Text (KT) Additional Configuration Registers Summary ................... 1142
17.2.1 Power Management Control and Status (KT_CSXE_PMD_PMCSRBSE_PMCSR)—
OffSEE 54N L iniiiii i 1142
USB INterface (D20: FO)......coiuiiiiiiiiiiiii ittt e e e e e s e e e e nanes 1144
18.1 xHCI Configuration Registers SUMMary ......ccciiieiiiiiiii i 1144
18.1.1 Vendor ID (VID)—OffSet ON....cueeieiiie i e e e e 1145
18.1.2 Device ID (DID)—Offset 2 ....cueeiiiiii e 1145
18.1.3 Command (CMD)—OffSet 4h ..iiiiiiiiiii i e 1146
18.1.4 Device Status (STS)—Offset Bh ..c.ciiiiiiiii i 1147
18.1.5 Revision ID (RID)—Offset 8h....cccviiiiiiiiiiii 1148
18.1.6 Programming Interface (PI)—Offset Oh .......coiiiiiii 1148
18.1.7 Sub Class Code (SCC)—Offset AN.....ccieiiiiiiii e 1149
18.1.8 Base Class Code (BCC)—OffSet BN ....ccoviiiiiiiiiiiiiiie e 1149
18.1.9 Master Latency Timer (MLT)—Offset Dh....civiiiiiiiiiiiiici e 1150
18.1.10Header Type (HT)—Offset EN....ciiiiiiiii i e 1150
18.1.11Memory Base Address (MBAR)—Offset 10h.......ccceviiiiiiiiiiiiiiii e 1150
18.1.12USB Subsystem Vendor ID (SSVID)—Offset 2Ch .......ccociiiiiiiiiiiinnn 1151
18.1.13USB Subsystem ID (SSID)—Offset 2Eh ......ccivieiiiiiiiiii e e 1152
18.1.14 Capabilities Pointer (CAP_PTR)—Offset 34h ......coooiiiiiiiiiiieee 1152
18.1.151Interrupt Line (ILINE)—Offset 3Ch ..ciiiiiiiiiiii i e 1153
18.1.161Interrupt Pin (IPIN)—Offset 3Dh ittt e 1153
18.1.17XHC System Bus Configuration 1 (XHCC1)—Offset 40h ........cocevvvviiiinnnnn, 1153
18.1.18 XHC System Bus Configuration 2 (XHCC2)—Offset 44h ........ccvvvvniiiiiennnnn. 1155
18.1.19Clock Gating (XHCLKGTEN)—Offset 50h......ccioiiiiiiiiiiiiiiiine e 1158
18.1.20Audio Time Synchronization (AUDSYNC)—Offset 58h .......cccvviiiiiiiiiiennnnnn. 1161
18.1.21Serial Bus Release Number (SBRN)—Offset 60h......ccoceviiiiiiiiiiiiiiiiieeaes 1162
18.1.22Frame Length Adjustment (FLADJ)—Offset 61h.......ccoovviiiiiiiiiiiiiiiens 1163
18.1.23Best Effort Service Latency (BESL)—Offset 62h......cccvvviiiiiiiiiiiiiiiiiieene 1164
18.1.24PCI Power Management Capability ID (PM_CID)—Offset 70h..............c...... 1164
18.1.25Next Item Pointer #1 (PM_NEXT)—Offset 71h ..ccooviiiiiiiiiiii 1165
18.1.26 Power Management Capabilities (PM_CAP)—Offset 72h .......cccceieininiiennnnn. 1165
18.1.27Power Management Control/Status (PM_CS)—Offset 74h ........ccovvvvininnnne. 1166
18.1.28Message Signaled Interrupt CID (MSI_CID)—Offset 80h.......ccocvvvvivvininnnnnn 1167
18.1.29Next item pointer (MSI_NEXT)—Offset 81h ......cccoiiiiiiiiiiiii, 1168
18.1.30Message Signaled Interrupt Message Control (MSI_MCTL)—Offset 82h....... 1168
18.1.31Message Signaled Interrupt Message Address (MSI_MAD)—Offset 84h....... 1169
18.1.32Message Signaled Interrupt Upper Address (MSI_MUAD)—Offset 88h ........ 1170
18.1.33Message Signaled Interrupt Message Data (MSI_MD)—Offset 8Ch.............. 1170
18.1.34Vendor Specific Header (VSHDR)—Offset 94h .....ccovoiiiiiiiiiiiiiiciiiiciea 1171
18.1.35Power Control Enable (PCE_REG)—Offset A2h......cccovviiiiiiiiiiiininn, 1172
18.1.36High Speed Configuration 2 (HSCFG2)—O0ffset Adh........ccvvivviiiiiiiiiniinnnens 1172
18.1.37XHCI USB2 Overcurrent Pin Mapping N (U20CM)—Offset BOh ................... 1174
18.1.38XHCI USB3 Overcurrent Pin Mapping N (U30OCM)—Offset DOh................... 1175
18.2 XHCI Memory Mapped RegiSters SUMMAIY .....ceiiiiriieiiiiiarintiieeieasenesnesennannaneanans 1176
18.2.1 Capability Registers Length (CAPLENGTH)—Offset Oh ..........cocviiiiiniinnnnnn. 1178
18.2.2 Host Controller Interface Version Number (HCIVERSION)—Offset 2h.......... 1179
18.2.3 Structural Parameters 1 (HCSPARAMS1)—Offset 4h.....cccvvvvviiiiiiiiiiinnnnn. 1179
18.2.4 Structural Parameters 2 (HCSPARAMS2)—Offset 8h......ccvcviviiiiiiiiiiiinnnnn. 1180
18.2.5 Structural Parameters 3 (HCSPARAMS3)—Offset Ch .......ccocviiiiiiiniiineinnnn. 1181
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18.2.6 Capability Parameters (HCCPARAMS)—Offset 10h.....c.ccvviviiiviiiiiniiiiennens 1182
18.2.7 Doorbell Offset (DBOFF)—Offset 14h......cccoieiiiiiiiiiiii e 1184
18.2.8 Runtime Register Space Offset (RTSOFF)—Offset 18h..........ccovvviiiininnnenn. 1184
18.2.9 USB Command (USBCMD)—Offset 80h.......cccvviiiiiiiiiiiiiiiineen 1185
18.2.10USB Status (USBSTS)—Offset 84h........cociviiiiiiiii 1187
18.2.11Page Size (PAGESIZE)—Offset 88h ......cocvvviiiiiiiiii 1189
18.2.12Device Notification Control (DNCTRL)—Offset 94h.........ccvviiiiiiiiiiiiiinnnn. 1190
18.2.13Command Ring Low (CRCR_LO)—Offset 98h ......cocviiiiiiiiiiiiiieeee 1190
18.2.14Command Ring High (CRCR_HI)—Offset 9Ch........ccciiiiiiiiiiiiiiiieeeee, 1192

18.2.15Device Context Base Address Array Pointer Low (DCBAAP_LO)—Offset BOh.1193
18.2.16Device Context Base Address Array Pointer High (DCBAAP_HI)—Offset B4h 1194

18.2.17Port N Status and Control USB2 (PORTSCN)—Offset 480h.........cccevvivininnn, 1194
18.2.18Port Power Management Status and Control USB2 (PORTPMSCN)—Offset 484h...
1198
18.2.19Port N Hardware LPM Control Register (PORTHLPMCN)—Offset 48Ch .......... 1199
18.2.20Port Status and Control USB3 (PORTSCXUSB3)—Offset 580h .........cccevvvene. 1200
18.2.21Port Power Management Status and Control USB3 (PORTPMSCX)—Offset 584h...
1204
18.2.22USB3 Port X Link Info (PORTLIX)—Offset 588h ......ccccvviiiiiiiiiiiiiiiieee 1205
18.2.23Microframe Index (MFINDEX)—Offset 2000h .....cccviiiiiiiiiiii i 1206
18.2.241Interrupter x Management (IMANX)—Offset 2020h .......coovvviiiiiiiiiieiiennnnn, 1206
18.2.251Interrupter x Moderation (IMODx)—Offset 2024h........cccvvviiiiiiiiiiiiiieeaens 1207
18.2.26Event Ring Segment Table Size x (ERSTSZx)—Offset 2028h...........ccevnene. 1208
18.2.27Event Ring Segment Table Base Address Low x (ERSTBA_LOx)—Offset 2030h....
1208
18.2.28Event Ring Segment Table Base Address High x (ERSTBA_HIx)—Offset 2034h....
1209
18.2.29Event Ring Dequeue Pointer Low x (ERDP_LOx)—Offset 2038h.................. 1210
18.2.30Event Ring Dequeue Pointer High x (ERDP_HIx)—Offset 203Ch ................. 1211
18.2.31Door Bell x (DBx)—Offset 3000h .....ciiiiiiiiiiiiii i e 1211
18.2.32XECP_SUPP_USB2_0 (XECP_SUPP_USB2_0)—O0Offset 8000h ...........vuvuenene. 1212
18.2.33XECP_SUPP_USB2_1 (XECP_SUPP_USB2_1)—O0ffset 8004h ..........ccvvvuennnn. 1213
18.2.34XECP_SUPP_USB2_2 (XECP_SUPP_USB2_2)—O0Offset 8008h .........ccvuvuenene. 1214

18.2.35XECP_SUPP_USB2_3 (Full Speed) (XECP_SUPP_USB2_3)—Offset 8010h.....1215
18.2.36 XECP_SUPP_USB2_4 (Low Speed) (XECP_SUPP_USB2_4)—Offset 8014h....1216
18.2.37XECP_SUPP_USB2_5 (High Speed) (XECP_SUPP_USB2_5)—Offset 8018h...1216

18.2.38XECP_SUPP_USB3_0 (XECP_SUPP_USB3_0)—O0ffset 8020h .........cccvvvvvnnnns 1217
18.2.39XECP_SUPP_USB3_1 (XECP_SUPP_USB3_1)—O0ffset 8024h ...........cevvvvnnnns 1217
18.2.40XECP_SUPP_USB3_2 (XECP_SUPP_USB3_2)—O0Offset 8028h ........cccevuvnenene. 1218
18.2.41 XECP_SUPP_USB3_3 (XECP_SUPP_USB3_3)—O0Offset 8030h ........c..cevuvnenene. 1219
18.2.42XECP_SUPP_USB3_4 (XECP_SUPP_USB3_4)—O0ffset 8034h ..........cevvenennnn. 1219
18.2.43XECP_SUPP_USB3_5 (XECP_SUPP_USB3_5)—O0ffset 8038h .........cccvvvvnnnnns 1220
18.2.44XECP_SUPP_USB3_6 (XECP_SUPP_USB3_6)—O0ffset 803Ch ............cccvevenen. 1221
18.2.45XECP_SUPP_USB3_7 (XECP_SUPP_USB3_7)—O0ffset 8040h ...........cvvvvrnnnns 1221
18.2.46 XECP_SUPP_USB3_8 (XECP_SUPP_USB3_8)—O0Offset 8044h ..........cvvvnennne. 1222
18.2.47XECP_SUPP_USB3_9 (XECP_SUPP_USB3_9)—O0Offset 8048h ........ccccvvuvnenene. 1223
18.2.48Host Control Scheduler (HOST_CTRL_SCH_REG)—Offset 8094h................. 1223
18.2.49Power Management Control (PMCTRL_REG)—Offset 80A4h ...........ccevuennenn. 1224
18.2.50HOST_CTRL_MISC_REG (HOST_CTRL_MISC_REG)—Offset 80B0h.............. 1227
18.2.51HOST_CTRL_MISC_REG2 (HOST_CTRL_MISC_REG2)—Offset 80B4h .......... 1229
18.2.52SSPE_REG (SSPE_REG)—O0ffset 80B8h........cocoviiiiiiiiiiiiiieieeeeeas 1230
18.2.53DEVICE MODE CONTROL REG 0 (DUAL_ROLE_CFG_REGO0)—Offset 80D8h...1230
18.2.54AUX Power Management Control (AUX_CTRL_REG1)—Offset 80EOh ........... 1232
18.2.55SuperSpeed Port Link Control (HOST_CTRL_PORT_LINK_REG)—Offset 80ECh ....
1234
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18.2.56USB2 Port Link Control 1 (USB2_LINK_MGR_CTRL_REG1)—Offset 80F0h ... 1236
18.2.57USB2 Port Link Control 4 (USB2_LINK_MGR_CTRL_REG4)—Offset 80FCh ... 1238

18.2.58 Power Scheduler Control-0 (PWR_SCHED_CTRLO)—Offset 8140h .............. 1239
18.2.59Power Scheduler Control-2 (PWR_SCHED_CTRL2)—Offset 8144h .............. 1240
18.2.60AUX Power Management Control (AUX_CTRL_REG2)—Offset 8154h........... 1241
18.2.61USB2 PHY Power Management Control (USB2_PHY_PMC)—Offset 8164h .... 1243
18.2.62xHCI Aux Clock Control Register (XHCI_AUX_CCR)—Offset 816Ch............. 1244
18.2.63xHC Latency Tolerance Parameters - LTV Control (XLTP_LTV1)—Offset 8174h....

1247
18.2.64xHC Latency Tolerance Parameters - High Idle Time Control (XLTP_HITC)—Offset

S 7 ! o [ PP 1248
18.2.65xHC Latency Tolerance Parameters - Medium Idle Time Control (XLTP_MITC)—

OffSEE L8O cuiitiiti it e 1249
18.2.66xHC Latency Tolerance Parameters Low Idle Time Control (XLTP_LITC)—Offset

BB 1 e 1250
18.2.67Command Manager Control 2 (XECP_CMDM_CTRL_REG2)—Offset 8190h ... 1250
18.2.68LFPSONCOUNT_REG (LFPSONCOUNT_REG)—Offset 81B8h.........cvvvvuvrnennn. 1250
18.2.69USB2 PM Control (USB2PMCTRL_REG)—Offset 81C4h .........covvvviiiiniinnnnnns 1251
18.2.70STRAP2_REG (STRAP2_REG)—Offset 8420h .......ccvvviiiiiiiiiiiiiiiie e 1253
18.2.71USB Legacy Support Capability (USBLEGSUP)—Offset 846Ch.................... 1254
18.2.72Port Disable Override capability register (PDO_CAPABILITY)—Offset 84F4h. 1255
18.2.73USB2 Port Disable Override (USB2PDO)—Offset 84F8h .........c.ccvvvvvininnnn. 1255
18.2.74USB3 Port Disable Override (USB3PDO)—Offset 84FCh ..........cccovieinnnne. 1256
18.2.75Debug Capability ID Register (DCID)—Offset 8700h .....ccocvvvviiiiiiniiiiiennnnn, 1257
18.2.76SSIC Local and Remote Profile Registers Capability ID register

(SSIC_PROFILE_CAPABILITY_ID_REG)—Offset 8900h.......ccccvvvviiiiiininnnnen. 1257
18.2.77SSIC Port N Register Access Control (PORT1_REGISTER_ACCESS_CONTROL)—

OffSEE BI04 N ettt e 1258
18.2.78SSIC Port N Register Access Status (PORT1_REGISTER_ACCESS_STATUS)—

Off S B0 BN ettt 1259
18.2.79 (PORT1_PROFILE_ATTRIBUTES_REGO)—Offset 890Ch ......c.cvvvivviiiieinnnnnn 1260
18.2.80SSIC Port N Register Access Control (PORT2_REGISTER_ACCESS_CONTROL)—

OffSEE BALAN e it e 1261
18.2.81SSIC Port N Register Access Status (PORT2_REGISTER_ACCESS_STATUS)—

Off St BA LB ittt e 1262
18.2.82 (PORT2_PROFILE_ATTRIBUTES_REGO)—Offset 8A1Ch ....covvvvviiiiniiiiennnn, 1263
18.2.83Global Time Sync Capability (GLOBAL_TIME_SYNC_CAP_REG)—Offset 8E10h ....

1264

18.2.84 Global Time Sync Control (GLOBAL_TIME_SYNC_CTRL_REG)—Offset 8E14h 1264
18.2.85Microframe Time (Local Time) (MICROFRAME_TIME_REG)—Offset 8E18h ... 1265
18.2.86Always Running Time (ART) Low (ALWAYS_RUNNING_TIME_LOW)—Offset 8E20h

1266
18.2.87 Always Running Time (ART) High (ALWAYS_RUNNING_TIME_HIGH)—Offset
BE 24 et e 1266
S 0GP PP 1267
USB Dual Role/OTG Device Controller (xDCI) (D20:F1)........ccocoiiiiiiiiiiiiicineean 1268
19.1 USB Device Controller (xDCI) Configuration Registers Summary .........cocevvvivviennnns 1268
19.1.1 (DEVVENDID)—OffSEt DR ..uviriiieiiiiie et e e e e e aa e 1268
19.1.2 (STATUSCOMMAND)—Offset 4h ...ccciiiiiiiiii e 1269
19.1.3 (REVCLASSCODE)—Offset 8h .uiiviiiiiiiiiiiiii e 1270
19.1.4 (CLLATHEADERBIST)—OffSet Ch .uiiviiiiiiiiiiii it 1271
19.1.5 (BAR)—Offsel 10h ..ottt e 1272
19.1.6 (BAR_HIGH)—Offset 14h ..ot e 1273
19.1.7 (BARL)—OffSet 18N . uiuiiiiiiiiiit i e e e as 1273
19.1.8 (SUBSYSTEMID)—OffSet 2CH .. .iuiuiiiieiiiiiiiiie e e e e e naas 1274
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19.1.9 (EXPANSION_ROM_BASEADDR)—Offset 30h....ccccviiiiiiiiiiiiiieeeeeeee 1275
19.1.10 (CAPABILITYPTR)—Offset 34h . cviuiieiiiiiie e 1275
19.1.11 (INTERRUPTREG)—OffSet 3Ch .. uuiiiieiiiii e e e 1276
19.1.12 (POWERCAPID)—Offset 80N ...cviviiiiiiiiiiiiii e 1277
19.1.13 (PMECTRLSTATUS)—Offset 84h......ccciiiiiiiiiii 1278
19.1.14 (PCIDEVIDLE_CAP_RECORD)—Offset 90h .......cocvviviiiiiiiiiiiiiincenena, 1279
19.1.15(DEVID_VEND_SPECIFIC_REG)—Offset 94h......cccovviiiiiiiiiiiieeeeeee, 1279
19.1.16(D0OI3_CONTROL_SW_LTR_MMIO_REG)—Offset 98h .......cccovvviiiiiininiennnnne. 1280
19.1.17(DEVICE_IDLE_POINTER_REG)—Offset 9Ch ......ccoiiiiiiiiiiiiiiiiiei e 1281
19.1.18(D0I3_MAX_POW_LAT_PG_CONFIG)—Offset AOh .....ccvevviiiiiiiiiiiiiiiiens 1281
19.1.19(GEN_REGRW1)—O0Offset BON......cciviuiiiiiiiiii e 1282
19.1.20(GEN_REGRW2)—0ffset BAh.......cooviiiiiiiiiiiii e 1283
19.1.21 (GEN_REGRW3)—Offset B8h.....coviviiiii e 1283
19.1.22 (GEN_REGRW4)—O0ffSet BCh ....oviuiieieiiiiie e e e e e e eees 1284
19.1.23(GEN_INPUT_REGRW)—Offset CON ......iiiiieiiiiie e 1284
19.2 XxDCI MMIO Device RegiSters SUMMATIY ...ocuviiiiiiiiiiiiirieiiieitsasssesaesseraes s 1286
19.2.1 Device Configuration Register (DCFG)—Offset C700h .......ccvvvvvviiiiiiniiennenn. 1286
19.2.2 Device Control Register (DCTL)—Offset C704h ....ccvviiiiiiiiiiiiiiiiiiieieeeaens 1287
19.2.3 Device Event Enable Register (DEVTEN)—Offset C708h .......cccovviiviiiiinnnnn. 1291
19.2.4 Device Status Register (DSTS)—Offset C70Ch .......cocoviiiiiiiiiiee, 1292
19.2.5 Device Generic Command Parameter (DGCMDPAR)—Offset C710h.............. 1294
19.2.6 Device Generic Command Register (DGCMD)—Offset C714h ..........cevuvnnenn. 1295
19.2.7 Device Active USB Endpoint Enable (DALEPENA)—Offset C720h................. 1296

19.2.8 Device Physical Endpoint-n Command Parameter 2 Register (DEPCMDPAR2)—
(@ 1T o 6500 o P 1297

19.2.9 Device Physical Endpoint-n Command Parameter 1 Register (DEPCMDPAR1)—
OffSEE CBOAN . v 1297

19.2.10Device Physical Endpoint-n Command Parameter 0 Register (DEPCMDPARQ)—
(@ 1T o ST ] o P 1298
19.2.11 Device Physical Endpoint-n Command Register (DEPCMD)—Offset C80Ch ...1298
19.3 xDCI MMIO Global Registers SUMMAry .....ooeviiieiieiiiiiiiii i sieaaaeaneanens 1300
19.3.1 Global SoC Bus Configuration Register 0 (GSBUSCFGO0)—Offset C100h ....... 1301
19.3.2 Global SoC Bus Configuration Register 1 (GSBUSCFG1)—Offset C104h ....... 1302
19.3.3 Global Tx Threshold Control Register (GTXTHRCFG)—Offset C108h ............ 1303
19.3.4 Global Rx Threshold Control Register (GRXTHRCFG)—Offset C10Ch............ 1304
19.3.5 Global Core Control Register (GCTL)—Offset C110h .......coviiiiiiniiiiieinnnn. 1305
19.3.6 GPMSTS (GPMSTS)—Offset C114h .iiiiiiiiiiiiiiiiiii e 1307
19.3.7 Global Status Register (GSTS)—Offset C118h....cciviviiiiiiiiiiiiiiiiiieieeen, 1307
19.3.8 GBUSERRADDRLO (GBUSERRADDRLO)—Offset C130h.......cccvvviviniiinninnnnne, 1308
19.3.9 GBUSERRADDRHI (GBUSERRADDRHI)—Offset C134h......cccocvieiviniiennnnnnnne. 1309
19.3.10GHWPARAMSO0 (GHWPARAMSO0)—Offset C140N......cceeieiiiiiiiiiieieeeeeeene 1309
19.3.11 GHWPARAMS1 (GHWPARAMS1)—Offset C1l44h......cccovviiiiiiiiiiiiiiieeen 1310
19.3.12GHWPARAMS2 (GHWPARAMS2)—Offset C148h......cccvvviiiiiiiniiiiiiiiiieen 1311
19.3.13GHWPARAMS3 (GHWPARAMS3)—O0ffset C14Ch ......coovviiiiiiiiiiiiiniieen 1312
19.3.14GHWPARAMS4 (GHWPARAMS4)—O0ffset C150h......cccvviiiiiiiniiniiiiiiiie, 1313
19.3.15GHWPARAMS5 (GHWPARAMS5)—O0ffset C154h.....ccoieiiiiiiiiiiiieiceeeen 1314
19.3.16 GHWPARAMS6 (GHWPARAMS6)—Offset C158h.....cciviiviiiiiiiiiieineeeeen 1315
19.3.17GHWPARAMS7 (GHWPARAMS7)—O0ffset C15Ch ....ccciiiiiiiiiiiiiiiieeee 1316
19.3.18 GDBGFIFOSPACE (GDBGFIFOSPACE)—Offset C160h .......cocvviiiiiininiinininne, 1317
19.3.19GDBGLTSSM (GDBGLTSSM)—O0ffset C164h ......ccviiiiiiiiiiiiiiiiiiiniceeean, 1318
19.3.20GDBGLNMCC (GDBGLNMCC)—0ffset C168h .....cccvviiviiiiiiiiiiiiiiiiiienan, 1319
19.3.21GDBGBMU (GDBGBMU)—0Offset C16Ch......ccovviiiiiiiiiiiiiiiiiinenaeann 1320
19.3.22Global Common Register (GDBGLSP)—Offset C174h ......ccccvvviiiiiiiiiiiinnne, 1320
19.3.23GDBGEPINFOO (GDBGEPINFOO0)—Offset C178h .....cciviiiiieiiiiiiiiiieeeee, 1321
19.3.24GDBGEPINFO1 (GDBGEPINFO1)—Offset C17Ch ....ccciviiiiiiiiiiiiiieiceeeeee, 1321
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19.3.25Global Transmit FIFO Size Register N (GTXFIFOSIZ0_0)—Offset C300h...... 1322
19.3.26 GRXFIFOSIZ0_0 (GRXFIFOSIZ0_0)—Offset C380h .....coevvviiiniiiiieiienene 1322
19.3.27 GEVNTADRLO_0O (GEVNTADRLO_0)—Offset C400h ........coevviniiiiiniieennne. 1323
19.3.28 GEVNTADRHI_O (GEVNTADRHI_0)—Offset C404h ......c.covvvviiiiiiiniiiiiienenn, 1323
19.3.29GEVNTCOUNT_O (GEVNTCOUNT_0)—Offset C40Ch.......ccocvvvriininnininininnn, 1324
19.3.30GTXFIFOPRIDEV (GTXFIFOPRIDEV)—Offset C610h .......coovviiniiiiniiiinenn, 1324
Thermal Subsystem (D20: F2) ..o e raeeeas 1326
20.1 Thermal Reporting Configuration Registers SUmMmMary .......c.cccooviiiiiiiiiiinnennenenes 1326
20.1.1 Vendor Identification (VID)—Offset Oh......c.coieiiiiiiiiiiii e 1326
20.1.2 Device Identification (DID)—Offset 2h ..cuiiiiiiiiiiiiiic s 1327
20.1.3 Command (CMD)—Offset 4h ......ciiiiiiiiii 1327
20.1.4 Status (STS)—Offset Bh...iviiiiiiii 1328
20.1.5 Revision Identification (RID)—Offset 8h .......ccooiiiiiiii 1329
20.1.6 Programming Interface (PI)—Offset Oh .....coiiiiiiiii 1330
20.1.7 Sub Class Code (SCC)—OffSet AN ....ouiiieiiiiiii e eeas 1330
20.1.8 Base Class Code (BCC)—OffsSet Bh ..iciiiiiiiiii i 1331
20.1.9 Cache Line Size (CLS)—Offset Ch..uiiiiiiiiiii i e e 1331
20.1.10Latency Timer (LT)—Offset Dh....oiiiiiiiiii e 1331
20.1.11Header Type (HTYPE)—Offset Eh.....ccviuiiiiiiii e 1332
20.1.12Thermal Base (TBAR)—Offset 10N .....cccuiiuiiiiiiiiii e 1332
20.1.13Thermal Base High DWord (TBARH)—Offset 14h ..o 1333
20.1.14Subsystem Vendor ID (SVID)—Offset 2Ch......cccoviiiiiiiiiiiiiiiiini e 1334
20.1.15Subsystem ID (SID)—Offset 2Eh.....cccciiiiiiii i 1334
20.1.16Capabilities Pointer (CAP_PTR)—Offset 34h .......cocoviiiiiiiiiiiiiines 1335
20.1.17Interrupt Line (INTLN)—Offset 3Ch ....iciiiiiiiii e 1335
20.1.18Interrupt Pin (INTPN)—Offset 3Dh......cccciiiiiiiii e 1336
20.1.19BIOS Assigned Thermal Base Address (TBARB)—Offset 40h...................... 1336
20.1.20BIOS Assigned Thermal Base High DWord (TBARBH)—Offset 44h.............. 1337
20.1.21Control Bits (CB)—Offset 48h ......iciiiiiiiiii e 1337
20.1.22PCI Power Management Capability ID (PID)—Offset 50h .........cccvvvvvnnne. 1338
20.1.23Power Management Capabilities (PC)—Offset 52h........ccocoiiiiiiiiiinnn, 1338
20.1.24Power Management Control And Status (PCS)—Offset 54h .................c.eels 1339
20.1.25Message Signaled Interrupt Identifiers (MID)—Offset 80h ..........cccovvvininens 1340
20.1.26Message Signaled Interrupt Message Control (MC)—Offset 82h................. 1341
20.1.27Message Signaled Interrupt Message Address (MA)—Offset 84h................. 1341
20.1.28Message Signaled Interrupt Message Data (MD)—Offset 88h ..............ee.ees 1342
20.2 Thermal Reporting Memory Mapped Registers Summary ........coooviiiiiiiiiiiennennns. 1343
20.2.1 Temperature (TEMP)—Offset Oh......ooeiniiniiii e 1343
20.2.2 Thermal Sensor Control (TSC)—Offset 4h......coiiiiiiiiiiii e 1344
20.2.3 Thermal Sensor Status (TSS)—Offset 6h.....cccciviiiiiiiiiiiii 1344
20.2.4 Thermal Sensor Enable and Lock (TSEL)—Offset 8h.......c.ccvvvviiiiiiininnnnn. 1345
20.2.5 Thermal Sensor Reporting Enable and Lock (TSREL)—Offset Ah ................ 1346
20.2.6 Thermal Sensor SMI Control (TSMIC)—Offset Ch......ccocviiiiiiiiiiiiiens 1347
20.2.7 Catastrophic Trip Point (CTT)—Offset 10h ......cooiiiiiiiie 1347
20.2.8 Thermal Alert High Value (TAHV)—Offset 14h......ccoiiiiiiiiiiiieees 1348
20.2.9 Thermal Alert Low Value (TALV)—Offset 18h ....cciviiiiiiiiiiiiiiiea 1348
20.2.10Thermal Sensor Power Management (TSPM)—Offset 1Ch ..........cocvviviennnns 1349
20.2.11Throttle Levels (TL)—Offset 40h .....ocviiiiiiiiiii e 1350
20.2.12Throttle Level 2 (TL2)—Offset 50N ....cieiriiii e 1351
20.2.13PCH Hot Level (PHL)—Offset 60h ....oviuie i e eens 1352
20.2.14PHL Control (PHLC)—OffSet 62N ....cuiuiie it e eees 1352
20.2.15Thermal Alert Status (TAS)—Offset 80h .......ccooviiiiiiiii e 1353
20.2.16PCI Interrupt Event Enables (TSPIEN)—Offset 82h ......cccoveviiiiiiiiiiiiinnn, 1354
20.2.17General Purpose Event Enables (TSGPEN)—Offset 84h.........cccvvvvviviiennnn. 1354
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20.2.18Thernak Controller Function Disable (TCFD)—Offset FOh ..........ccocvvvviiinnen. 1355
Integrated Sensor Hub (ISH) (D19:F0)........ccoooiiiiiiiiiiiii e 1356
21.1 ISH PCI Configuration RegiSters SUMMAry .....c.ouviieieiiieie e eeeeeeans 1356

21.1.1 Device and Vendor ID Register (DEVVENDID)—Offset Oh.........ccocvvvvivinnnnn 1356

21.1.2 Status and Command (STATUSCOMMAND)—Offset 4h.......ccvivviiiiiiiinnnnnns 1357

21.1.3 Revision ID and Class Code (REVCLASSCODE)—Offset 8h........cocovvvvnnnenn 1358

21.1.4 Cache Line Latency Header and BIST (CLLATHEADERBIST)—Offset Ch ....... 1358

21.1.5 Memory Base Address Register (BAR)—Offset 10h ........cocevviiiiiiiiiiiiinnn, 1359

21.1.6 Memory Base Address Register High (BAR_HIGH)—Offset 14h................... 1360

21.1.7 Memory Base Address 1 (BAR1)—Offset 18h.....ccccviiiiiiiiiiiiiiiiiiiiiii s 1360

21.1.8 Memory Base Address 1 High (BAR1_HIGH)—Offset 1Ch .........cocvvviiiennns 1361

21.1.9 Subsystem Vendor and Subsystem ID (SUBSYSTEMID)—Offset 2Ch........... 1362

21.1.10Expansion ROM base address (EXPANSION_ROM_BASEADDR)—Offset 30h .1362

21.1.11Capabilities Pointer (CAPABILITYPTR)—Offset 34h......ccccviviiiiiiiiiiiiienens 1363

21.1.12Interrupt (INTERRUPTREG)—Offset 3Ch .....cciuiiiiiiiiiiiiiiiiieie e 1363

21.1.13PowerManagement Capability ID (POWERCAPID)—Offset 80h...........cevvvnee. 1364

21.1.14Power Management Control and Status (PMECTRLSTATUS)—Offset 84h...... 1365

21.1.15General Purpose Read Write Registerl (GEN_REGRW1)—Offset AOh........... 1365

21.1.16General Purpose Read Write Register2 (GEN_REGRW2)—Offset A4h........... 1366

21.1.17General Purpose Read Write Register3 (GEN_REGRW3)—Offset A8h........... 1366

21.1.18General Purpose Read Write Register4 (GEN_REGRW4)—Offset ACh........... 1367

21.1.19General Purpose Input Register (GEN_INPUT_REG)—Offset COh ................ 1367
21.2 ISH MMIO RegiSters SUMMAY ..oiuiiieiiiiiieiiii s raess e saas s s se s seaanesnasanens 1368

21.2.1 ISH Host firmware status (ISH_HOST_FWSTS)—Offset 34h.........cccvivnenenn 1368

21.2.2 Host Communication (HOST_COMM)—Offset 38h.......c.cvvviviiiiiiiiinnnns 1369

21.2.3 (HOST2ISH_DOORBELL)—Offset 48h .....ccoviviiiiiiiiiie e 1369

21.2.4 ISH-to-Host DoorBell (ISH2HOST_DOORBELL)—Offset 54h.........cccevvvnnnene. 1370

21.2.5 Message from ISH to HOST (ISH2HOST_MSG)—Offset 60h .........cevvvvnnnenn 1371

21.2.6 Message from HOST to ISH (HOST2ISH_MSG1)—Offset EOh .......cevvvvvnnnnen. 1371

21.2.7 ISH Remap (REMAP)—Offset 360N ......ccciiiiiiiiiiiiiin e 1372

21.2.8 DO0i3 Control (IPC_d0i3C_reg)—Offset 6D0N........cuviiieiiiiiiiiiieieeeeeeens 1372
23 2T N T 1= PP 1374
22.1 8254 Timer Registers SUMMIAIY ..o.oiuiiiiiiiiiii s 1374

22.1.1 Counter O - Interval Timer Status Byte Format Register (CO_ITSBFR)—Offset 40h

1374
22.1.2 Counter 0 - Counter Access Ports Register (CO_CAPR)—Offset 40h............. 1375
22.1.3 Counter 2 - Interval Timer Status Byte Format Register (C2_ITSBFR)—Offset 42h
1376

22.1.4 Counter 2 - Counter Access Ports Register (C2_CAPR)—Offset 42h............. 1376

22.1.5 Timer Control Word Register (TCW)—Offset 43h......cccovviiiiiiiiiiiiiiiiens 1376

22.1.6 Read Back Command (RBC)—Offset 43h ......ccocviiiiiiiiieee 1377

22.1.7 Counter Latch Command (CLC)—Offset 43h.....cciviiiiiiiiiieee 1378
Advanced Programmable Interrupt (APIC) ........ccooiiiiiiiiiiiiiiiii i e 1380
23.1 APIC Indirect RegiSters SUMMAIY ...iuiiriieiiiiieiteiiie et ae e ras e saeaeaneaeenees 1380

23.1.1 Identification Register (ID)—Offset Oh.....ccovviiiiiiiiiiiiii e 1383

23.1.2 Version Register (VER)—Offset 1h . .coiiiiiiiiiiii e 1384

23.1.3 Redirection Table Entry 0 (RTEQ)—Offset 10h.......cccovviiiiiiiiiiiee 1385

23.1.4 Redirection Table Entry 1 (RTE1)—Offset 12h......ccoiiviiiiiiiiiiee 1387

23.1.5 Redirection Table Entry 2 (RTE2)—Offset 14h.....ccoiuiiiiiiiiiiiiiiiiieieeeene 1387

23.1.6 Redirection Table Entry 3 (RTE3)—Offset 16h.....ccoiiiiiiiiiiiiiiiiiieieeeene 1387

23.1.7 Redirection Table Entry 4 (RTE4)—Offset 18h......cocoviiiiiiiiiiiiiiiiiiiis 1387

23.1.8 Redirection Table Entry 5 (RTE5)—Offset 1Ah....cccoviiiiiiiiiiieee 1387

23.1.9 Redirection Table Entry 6 (RTE6)—Offset 1Ch .....ccoviviiiiiiiiiiiieieeee 1387
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23.1.10Redirection Table Entry 7 (RTE7)—Offset 1Eh ......cccoiviiiiiiiiiii 1387
23.1.11Redirection Table Entry 8 (RTE8)—Offset 20h .......cocvviiiiiiiiiiiiiieieeens 1388
23.1.12Redirection Table Entry 9 (RTE9)—Offset 22h .......coviviiiiiiiiiiiiieeeens 1388
23.1.13Redirection Table Entry 10 (RTE10)—Offset 24h........cccoviiiiiiiiiiiiiiiiene, 1388
23.1.14Redirection Table Entry 11 (RTE11)—Offset 26h........cccovvviiiiiiiiiiiiinnnns 1388
23.1.15Redirection Table Entry 12 (RTE12)—Offset 28h........cocvviiiiiiiiiiiiiiiinnn 1388
23.1.16Redirection Table Entry 13 (RTE13)—Offset 2Ah ....cccviiiiiiiiiiiiie 1388
23.1.17Redirection Table Entry 14 (RTE14)—Offset 2Ch ....cccvvviiiiiiiiiiiiiiiee 1388
23.1.18Redirection Table Entry 15 (RTE15)—Offset 2Eh........cocviiiiiiiiiiiiiiiieeens 1388
23.1.19Redirection Table Entry 16 (RTE16)—Offset 30h.......ccccoviiiiiiiiiiiiiinenne, 1388
23.1.20Redirection Table Entry 17 (RTE17)—O0ffset 32h.....cccciviiiiiiiiiiiiiiiiien, 1388
23.1.21Redirection Table Entry 18 (RTE18)—Offset 34h........cocvvvviiiiiiiiiiiiiinnnns 1388
23.1.22Redirection Table Entry 19 (RTE19)—Offset 36h........cccviiiiiiiiiiiiee, 1388
23.1.23Redirection Table Entry 20 (RTE20)—Offset 38h.......ccooviiiiiiiiiiiiee, 1388
23.1.24Redirection Table Entry 21 (RTE21)—Offset 3Ah ....ccoiiiiiiiiiiiiiees 1389
23.1.25Redirection Table Entry 22 (RTE22)—O0ffset 3Ch ...ccicviiiiiiiiiiiiiiicnicieae 1389
23.1.26Redirection Table Entry 23 (RTE23)—O0ffset 3Eh.......ccciviiiiiiiiiiiiiiiieene, 1389
23.1.27Redirection Table Entry 24 (RTE24)—Offset 40h........cocvvvviiiiiiiiiniiiiinnnns 1389
23.1.28Redirection Table Entry 25 (RTE25)—O0ffset 42h.......ccovviiiiiiiiiiiiin, 1389
23.1.29Redirection Table Entry 26 (RTE26)—Offset 44h........cccviiiiiiiiiiiiiinnn, 1389
23.1.30Redirection Table Entry 27 (RTE27)—Offset 46h.......ccocviiiiiiiiiiiiiiiiiieens 1389
23.1.31Redirection Table Entry 28 (RTE28)—O0ffset 48h.........ccovviiiiiiiiiiiiinenne, 1389
23.1.32Redirection Table Entry 29 (RTE29)—O0ffset 4Ah ....cccoiiiiiiiiiiiiiiiiiicea 1389
23.1.33Redirection Table Entry 30 (RTE30)—Offset 4Ch .......cocvviviiiiiiiiiniiiinnnns 1389
23.1.34Redirection Table Entry 31 (RTE31)—Offset 4Eh........cccvviiiiiiiiiiiiienn, 1389
23.1.35Redirection Table Entry 32 (RTE32)—Offset 50h.......ccocviiiiiiiiiiiiiiee, 1389
23.1.36Redirection Table Entry 33 (RTE33)—Offset 52h.....cccciiiiiiiiiiiiiiins 1389
23.1.37Redirection Table Entry 34 (RTE34)—O0ffset 54h..........ccciviiiiiiiiiiiiininne. 1390
23.1.38Redirection Table Entry 35 (RTE35)—O0ffset 56h........ccccciviiiiiiiiiiiiiinenne, 1390
23.1.39Redirection Table Entry 36 (RTE36)—Offset 58h........cccvviviiiiiiiiiiiiiiiinnnn 1390
23.1.40Redirection Table Entry 37 (RTE37)—Offset 5Ah ....cccviiiiiiiiiii 1390
23.1.41Redirection Table Entry 38 (RTE38)—Offset 5Ch ......ccviviiiiiiiiiiiiee 1390
23.1.42Redirection Table Entry 39 (RTE39)—Offset 5Eh.......ccociiiiiiiiiiiiiiiiieees 1390
23.1.43Redirection Table Entry 40 (RTE40)—Offset 60h.......ccccovviiiiiiiiiiiiiiinenne, 1390
23.1.44Redirection Table Entry 41 (RTE41)—Offset 62h.......cccciviiiiiiiiiiiiiiiiene, 1390
23.1.45Redirection Table Entry 42 (RTE42)—Offset 64h........cocvvvviiiiiiiiiiiiiiiinnnns 1390
23.1.46Redirection Table Entry 43 (RTE43)—Offset 66h........cccvvviiiiiiiiiiiienn, 1390
23.1.47Redirection Table Entry 44 (RTE44)—Offset 68h.......ccccvviiiiiiiiiiiiiiiinnn, 1390
23.1.48Redirection Table Entry 45 (RTE45)—Offset 6Ah ......cccovviiiiiiiiiiiins 1390
23.1.49Redirection Table Entry 46 (RTE46)—O0ffset 6Ch .....c.ccvviiiiiiiiiiiiiciiicieae 1390
23.1.50Redirection Table Entry 47 (RTE47)—O0ffset 6Eh........c.coviiiiiiiiiiiiiiiiiienne, 1391
23.1.51Redirection Table Entry 48 (RTE48)—Offset 70h........coovviviiiiiiiiniiiinnns 1391
23.1.52Redirection Table Entry 49 (RTE49)—Offset 72h.....ccccviiiiiiiiiiiiiiin, 1391
23.1.53Redirection Table Entry 50 (RTE50)—Offset 74h.......ccocviiiiiiiiiiiiiien, 1391
23.1.54Redirection Table Entry 51 (RTE51)—Offset 76h.......cccociiiiiiiiiiiiiiiiieeens 1391
23.1.55Redirection Table Entry 52 (RTE52)—O0ffset 78h.......cccciviiiiiiiiiiiiiiiiiene, 1391
23.1.56Redirection Table Entry 53 (RTE53)—O0ffset 7Ah ...cciviiiiiiiiiiiiiiiiea 1391
23.1.57Redirection Table Entry 54 (RTE54)—Offset 7Ch ......ocvvviiiiiiiiiiiiiiiiinnns 1391
23.1.58Redirection Table Entry 55 (RTE55)—O0ffset 7Eh.......ccocviiiiiiiiiiiiienn, 1391
23.1.59Redirection Table Entry 56 (RTE56)—Offset 80h.......cccvoviviiiiiiiiiiiiieennns 1391
23.1.60Redirection Table Entry 57 (RTE57)—Offset 82h.....ccoviiiiiiiiiiiiiens 1391
23.1.61Redirection Table Entry 58 (RTE58)—Offset 84h......cccocviiiiiiiiiiiiiiiiinns 1391
23.1.62Redirection Table Entry 59 (RTE59)—O0ffset 86h........ccovviiiiiiiiiiiiiiienne, 1391
23.1.63Redirection Table Entry 60 (RTE60)—Offset 88h........cocvviviiiiiiiiiiiiiiinnnns 1392
23.1.64Redirection Table Entry 61 (RTE61)—Offset 8Ah ......ocvvviiiiiiiiiiiiiiiin 1392
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23.1.65Redirection Table Entry 62 (RTE62)—Offset 8Ch......cccvvvviiiiiiiiiiiee, 1392
23.1.66Redirection Table Entry 63 (RTE63)—O0ffset 8Eh ......ccoviviiiiiiiiiiiiene 1392
23.1.67Redirection Table Entry 64 (RTE64)—O0ffset 90h ......ccoviviiiiiiiiiiiiiene 1392
23.1.68Redirection Table Entry 65 (RTE65)—O0ffset 92h .....coivviiiiiiiiiiiiiiiiiieas 1392
23.1.69Redirection Table Entry 66 (RTE66)—O0ffset 94h ......ccccvviiiiiiiiiiiiiinin, 1392
23.1.70Redirection Table Entry 67 (RTE67)—O0ffset 96h ......cccviiiiiiiiiiiiiinin, 1392
23.1.71Redirection Table Entry 68 (RTE68)—Offset 98h .......ccocviiiiiiiiiii, 1392
23.1.72Redirection Table Entry 69 (RTE69)—Offset OAh .....cccvviiiiiiiiiiee 1392
23.1.73Redirection Table Entry 70 (RTE70)—Offset 9Ch ......ccoviiiiiiiiiiiiieieeene 1392
23.1.74Redirection Table Entry 71 (RTE71)—Offset 9Eh .......cciviiiiiiiiiiiiiis 1392
23.1.75Redirection Table Entry 72 (RTE72)—Offset AOh ....coivviiiiiiiiiiiiiiiciiieas 1392
23.1.76Redirection Table Entry 73 (RTE73)—O0ffset A2h....cocovvviiiiiiiiiiiinn 1393
23.1.77Redirection Table Entry 74 (RTE74)—Offset Adh .....ccciiiiiiiiiiiiiieen 1393
23.1.78Redirection Table Entry 75 (RTE75)—O0ffset ABh ......cccvvviiiiiiiiiees 1393
23.1.79Redirection Table Entry 76 (RTE76)—O0ffset A8h ......covviviiiiiiiiiiiiiene 1393
23.1.80Redirection Table Entry 77 (RTE77)—Offset AAh ..o 1393
23.1.81Redirection Table Entry 78 (RTE78)—Offset ACh.....ccivviiiiiiiiiiiiiiiiiiiens 1393
23.1.82Redirection Table Entry 79 (RTE79)—O0ffset AEh .....ccvvvviiiiiiiiiiiinn 1393
23.1.83Redirection Table Entry 80 (RTE80)—Offset BOh .......cvvviiiiiiiiiiiiiiiienen 1393
23.1.84Redirection Table Entry 81 (RTE81)—Offset B2h .....cccvvviiiiiiiiiiiiiiieen 1393
23.1.85Redirection Table Entry 82 (RTE82)—Offset B4h ......ccovvviiiiiiiiiiiiiiienene 1393
23.1.86Redirection Table Entry 83 (RTE83)—Offset B6h ......cccvviiiiiiiiiiiiiiiiiiiens 1393
23.1.87Redirection Table Entry 84 (RTE84)—Offset B8h ......cccvviiiiiiiiiiiiiiiiiiiiens 1393
23.1.88Redirection Table Entry 85 (RTE85)—O0ffset BAh......ccviiiviiiiiiiiiiinieen 1393
23.1.89Redirection Table Entry 86 (RTE86)—Offset BCh........cccevvviiiiiiiiiiiien, 1394
23.1.90Redirection Table Entry 87 (RTE87)—Offset BEh .......ccvvviiiiiiiiiiiinene 1394
23.1.91Redirection Table Entry 88 (RTE88)—Offset COh .....ccevvviiiiiiiiiiiiieieenne 1394
23.1.92Redirection Table Entry 89 (RTE89)—Offset C2h .....ccivviiiiiiiiiiiiiiiiiiiiiens 1394
23.1.93Redirection Table Entry 90 (RTE90)—Offset C4h ......cccviiiiiiiiiiiiiiiiiiiiiens 1394
23.1.94Redirection Table Entry 91 (RTE91)—Offset COh .....ocvvvviiiiiiiiiiiiiiiiinn 1394
23.1.95Redirection Table Entry 92 (RTE92)—Offset C8h......cccvviviiiiiiiiiiiiee 1394
23.1.96Redirection Table Entry 93 (RTE93)—Offset CAh.....cccviiiiiiiiiiieeen 1394
23.1.97Redirection Table Entry 94 (RTE94)—Offset CCh......ccoviviiiiiiiiiiiiiene 1394
23.1.98Redirection Table Entry 95 (RTE95)—Offset CEh ......ccivvviiiiiiiiiiiiiieiens 1394
23.1.99Redirection Table Entry 96 (RTE96)—Offset DOh......cicviiiiiiiiiiiiiiiiiieas 1394
23.1.100Redirection Table Entry 97 (RTE97)—O0ffset D2h ....ccccvvvviiiiiiiiiiiniinnn 1394
23.1.101Redirection Table Entry 98 (RTE98)—Offset D4h ......ccceviiiiiiiiiiiiiiiiienns 1394
23.1.102Redirection Table Entry 99 (RTE99)—Offset D6h .......cccevvviiiiiiiiiiiiiiienns 1395
23.1.103Redirection Table Entry 100 (RTE100)—Offset D8h........cccviviiiviniiiiiinnnnes 1395
23.1.104Redirection Table Entry 101 (RTE101)—Offset DAh.....ccccviiiiiiiiiiiiiiiiiens 1395
23.1.105Redirection Table Entry 102 (RTE102)—Offset DCh.....ccvviiiiiiiiiiiiiiiiienns 1395
23.1.106Redirection Table Entry 103 (RTE103)—Offset DEh........cocvvviiiiiiiiininninnns 1395
23.1.107Redirection Table Entry 104 (RTE104)—Offset EOh .......ccvvviiviiiiiiiiiinnnns 1395
23.1.108Redirection Table Entry 105 (RTE105)—Offset E2h ....ccevvvviiiiiiiiiiiiinnns 1395
23.1.109Redirection Table Entry 106 (RTE106)—Offset E4h ........cocviviiiniiiininnnnnne. 1395
23.1.110Redirection Table Entry 107 (RTE107)—Offset E6h ...c.ovvvviiiiiiiiiiiiiiiiens 1395
23.1.111Redirection Table Entry 108 (RTE108)—Offset E8h .....cccvvvviiiiiiiiiiiiinenns 1395
23.1.112Redirection Table Entry 109 (RTE109)—Offset EAh ........coovviiiiiiiiniinnn, 1395
23.1.113Redirection Table Entry 110 (RTE110)—Offset ECh.....ccvoviviiiiiiiiiiiinnens 1395
23.1.114Redirection Table Entry 111 (RTE111)—Offset EEh ........ccvvviviiiiiiiiiinnnnns 1395
23.1.115Redirection Table Entry 112 (RTE112)—Offset FOh ........c.cooeiviniiiiiiinns. 1396
23.1.116Redirection Table Entry 113 (RTE113)—Offset F2h ........cccoviiiiiiiiiiinns. 1396
23.1.117Redirection Table Entry 114 (RTE114)—Offset F4h ........c.ccoiiiiiiiiiiin, 1396
23.1.118Redirection Table Entry 115 (RTE115)—Offset F6h ..........coviiiiiiiininnnn, 1396
23.1.119Redirection Table Entry 116 (RTE116)—Offset F8h ..........ccocviiiiiiiiinnnn, 1396
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23.1.120Redirection Table Entry 117 (RTE117)—Offset FAh......cocoviiiiiiiiiiiiienn, 1396
23.1.121Redirection Table Entry 118 (RTE118)—Offset FCh.......ccccvviviiiiiiiniiienns 1396
23.1.122Redirection Table Entry 119 (RTE119)—Offset FEh........cccvviviiiiiiiiiiienns 1396
23.2 Advanced Programmable Interrupt Controller (APIC) Registers Summary .............. 1396
23.2.1 Index Register (IDX)—Offset Oh......c.ccoiiiiiiiii e 1397
23.2.2 Data Register (DAT)—Offset 10N ...ciieiiiiiiiiiii e 1397
23.2.3 EOI Register (EOIR)—Offset 40N ... .coeiuieiiiiiiiiii e ee e e 1398
Processor INteIrface ... 1399
24.1 Processor Interface Memory Registers SUMmMary ......ccocvuviiiiiiniiiiiiii e eeeaens 1399
24.1.1 NMI Status and Control (NMI_STS_CNT)—Offset 61h......cccccvviiiiiiiiiiiiennnn. 1399
24.1.2 NMI Enable (and Real Time Clock Index) (NMI_EN)—Offset 70h................ 1400
24.1.3 Init Register (PORT92)—0ffset 92h ....cviriiiiiii e 1401
24.1.4 Reset Control Register (RST_CNT)—Offset CFOh........cocviiiiiiiiiiiien, 1401
General PUrpose I/O (GPIO) .......cooiiiiiiiiiiiiii ittt e e e e e e e naneaens 1403
25.1 GPIO Community 0 Registers SUMMAary .....oovveieiiiiiiiiiiie e 1403
25.1.1 Family Base Address (FAMBAR)—Offset 8h.......ccoveiiiiiiiiiiiiiiiiiiii e 1407
25.1.2 Pad Base Address (PADBAR)—Offset Ch.....cooiviiiiiiiiiiiiiciiii e 1408
25.1.3 Miscellaneous Configuration (MISCCFG)—Offset 10h.......ccvvvviiiiiiiiiienennnn. 1408
25.1.4 Pad Ownership (PAD_OWN_GPP_A_0)—Offset 20h......cccvvvviiviiiiiiiininnennen 1410
25.1.5 Pad Ownership (PAD_OWN_GPP_A_1)—Offset 24h......cccovvvviiiiiiiiiiiiiennns 1411
25.1.6 Pad Ownership (PAD_OWN_GPP_A_2)—O0ffset 28h......ccocvviiiiiiiiiiiiinennnn 1411
25.1.7 Pad Ownership (PAD_OWN_GPP_B_0)—Offset 30h.......ccoviviiiiiiiiiniiiinennns 1411
25.1.8 Pad Ownership (PAD_OWN_GPP_B_1)—Offset 34h.......ccccviviviiiiiiiiiiiinnnnns 1411
25.1.9 Pad Ownership (PAD_OWN_GPP_B_2)—Offset 38h.......ccviiiviiiiiiiiiiinennn, 1411
25.1.10Pad Configuration Lock (PADCFGLOCK_GPP_A)—Offset AOh.........covevvnnenne. 1411
25.1.11Pad Configuration Lock (PADCFGLOCKTX_GPP_A)—Offset Adh.................. 1413
25.1.12Pad Configuration Lock (PADCFGLOCK_GPP_B)—Offset A8h.........ccvvvuinennns 1415
25.1.13Pad Configuration Lock (PADCFGLOCKTX_GPP_B)—Offset ACh.................. 1415
25.1.14Host Software Pad Ownership (HOSTSW_OWN_GPP_A)—Offset DOh.......... 1415
25.1.15Host Software Pad Ownership (HOSTSW_OWN_GPP_B)—Offset D4h.......... 1417
25.1.16GPI Interrupt Status (GPI_IS_GPP_A)—Offset 100h........covviviiiiniinieennns 1417
25.1.17GPI Interrupt Status (GPI_IS_GPP_B)—Offset 104h.........cccooviiiiiiiininnnen. 1419
25.1.18GPI Interrupt Enable (GPI_IE_GPP_A)—Offset 120h ......cccovviniiiiiiiiiiennns 1419
25.1.19GPI Interrupt Enable (GPI_IE_GPP_B)—Offset 124h ......c.ccvviviiiiiiiiiniinnnnn. 1420

25.1.20GPI General Purpose Events Status (GPI_GPE_STS_GPP_A)—Offset 140h .. 1420
25.1.21GPI General Purpose Events Status (GPI_GPE_STS_GPP_B)—Offset 144h .. 1422
25.1.22 GPI General Purpose Events Enable (GPI_GPE_EN_GPP_A)—Offset 160h.... 1422
25.1.23GPI General Purpose Events Enable (GPI_GPE_EN_GPP_B)—Offset 164h.... 1424

25.1.24SMI Status (GPI_SMI_STS_GPP_B)—Offset 184h ........ccovvviiiiiiiiiiienen 1424
25.1.25SMI Enable (GPI_SMI_EN_GPP_B)—Offset 1A4h .......cocoviiiiiiiiiiiiiiie, 1425
25.1.26NMI Status (GPI_NMI_STS_GPP_B)—Offset 1C4h.........cccoiiiiiiiiiiiiiiiinn, 1426
25.1.27NMI Enable (GPI_NMI_EN_GPP_B)—Offset 1E4h ......ccccovviiiiiiiiiiiiiiiieene, 1427
25.1.28Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_0)—Offset 400h.............. 1428
25.1.29Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_0)—Offset 404h.............. 1430
25.1.30Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_A_1)—O0ffset 408h.............. 1431
25.1.31Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_1)—Offset 40Ch ............. 1431
25.1.32Pad Configuration DW0 (PAD_CFG_DWO0_GPP_A_2)—Offset 410h.............. 1431
25.1.33Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_2)—Offset 414h.............. 1432
25.1.34Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_3)—Offset 418h.............. 1432
25.1.35Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_3)—Offset 41Ch ............. 1432
25.1.36Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_A_4)—Offset 420h.............. 1432
25.1.37Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_4)—Offset 424h.............. 1432
25.1.38Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_A_5)—O0ffset 428h.............. 1433
25.1.39Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_5)—Offset 42Ch ............. 1433

Datasheet, Volume 2 of 2



25.1.40Pad Configuration DWO (PAD_CFG_DWO_GPP_A_6)—0ffset 430h .............. 1433
25.1.41Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_6)—Offset 434h .............. 1433
25.1.42Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_7)—Offset 438h .............. 1433
25.1.43Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_7)—Offset 43Ch............... 1433
25.1.44Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_8)—Offset 440h .............. 1433
25.1.45Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_8)—Offset 444h .............. 1434
25.1.46Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_9)—Offset 448h .............. 1434
25.1.47Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_9)—Offset 44Ch.............. 1434
25.1.48Pad Configuration DW0O (PAD_CFG_DWO0_GPP_A_10)—0ffset 450h ............ 1434
25.1.49Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_10)—Offset 454h ............ 1434
25.1.50Pad Configuration DW0O (PAD_CFG_DWO0_GPP_A_11)—0ffset 458h ............ 1434
25.1.51Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_11)—O0ffset 45Ch ............ 1434
25.1.52Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_12)—O0ffset 460h ............ 1435
25.1.53Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_12)—0ffset 464h ............ 1435
25.1.54Pad Configuration DW0O (PAD_CFG_DWO0_GPP_A_13)—0ffset 468h ............ 1435
25.1.55Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_13)—Offset 46Ch ............ 1435
25.1.56Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_14)—0ffset 470h ............ 1435
25.1.57Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_14)—O0Offset 474h ............ 1435
25.1.58Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_15)—O0ffset 478h ............ 1435
25.1.59Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_15)—0ffset 47Ch ............ 1436
25.1.60Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_16)—0ffset 480h ............ 1436
25.1.61Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_16)—0ffset 484h ............ 1436
25.1.62Pad Configuration DW0O (PAD_CFG_DWO0_GPP_A_17)—0Offset 488h ............ 1436
25.1.63Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_17)—O0ffset 48Ch ............ 1436
25.1.64Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_18)—O0ffset 490h ............ 1436
25.1.65Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_18)—0ffset 494h ............ 1436
25.1.66Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_19)—0ffset 498h ............ 1437
25.1.67Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_19)—Offset 49Ch ............ 1437
25.1.68Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_20)—0Offset 4A0h ............ 1437
25.1.69Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_20)—Offset 4A4h ............ 1437
25.1.70Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_21)—0ffset 4A8h ............ 1437
25.1.71Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_21)—0Offset 4ACh............ 1437
25.1.72Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_22)—0ffset 4B0Oh ............ 1437
25.1.73Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_22)—Offset 4B4h ............ 1437
25.1.74Pad Configuration DWO (PAD_CFG_DWO0_GPP_A_23)—0ffset 4B8h ............ 1438
25.1.75Pad Configuration DW1 (PAD_CFG_DW1_GPP_A_23)—O0ffset 4BCh ............ 1438
25.1.76Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_0)—Offset 4C0Oh .............. 1438
25.1.77Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_0)—Offset 4C4h.............. 1438
25.1.78Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_B_1)—O0ffset 4C8h.............. 1438
25.1.79Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_1)—O0ffset 4CCh.............. 1438
25.1.80Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_B_2)—O0ffset 4DOh.............. 1438
25.1.81Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_2)—Offset 4D4h.............. 1438
25.1.82Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_3)—0ffset 4D8h.............. 1439
25.1.83Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_3)—O0ffset 4DCh.............. 1439
25.1.84Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_4)—0ffset 4EOh .............. 1439
25.1.85Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_4)—0ffset 4E4h .............. 1439
25.1.86Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_5)—0ffset 4E8h .............. 1439
25.1.87Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_5)—O0ffset 4ECh .............. 1439
25.1.88Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_6)—0ffset 4F0h .............. 1439
25.1.89Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_6)—O0ffset 4F4h .............. 1439
25.1.90Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_7)—O0ffset 4F8h .............. 1440
25.1.91Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_7)—O0ffset 4FCh .............. 1440
25.1.92Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_B_8)—O0ffset 500h .............. 1440
25.1.93Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_8)—Offset 504h .............. 1440
25.1.94Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_9)—0ffset 508h .............. 1440
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25.2

25.1.95Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_9)—O0ffset 50Ch ............. 1440
25.1.96Pad Configuration DW0 (PAD_CFG_DWO0_GPP_B_10)—Offset 510h............ 1440
25.1.97Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_10)—Offset 514h............ 1440
25.1.98Pad Configuration DW0 (PAD_CFG_DWO0_GPP_B_11)—0Offset 518h............ 1441
25.1.99Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_11)—O0ffset 51Ch............ 1441
25.1.100Pad Configuration DW0 (PAD_CFG_DWO0_GPP_B_12)—Offset 520h .......... 1441
25.1.101Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_12)—O0ffset 524h .......... 1441
25.1.102Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_13)—O0ffset 528h .......... 1441
25.1.103Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_13)—O0ffset 52Ch .......... 1441
25.1.104Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_14)—O0ffset 530h .......... 1441
25.1.105Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_14)—Offset 534h .......... 1442
25.1.106Pad Configuration DW0 (PAD_CFG_DWO0_GPP_B_15)—Offset 538h .......... 1442
25.1.107Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_15)—O0ffset 53Ch .......... 1442
25.1.108Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_16)—O0ffset 540h .......... 1442
25.1.109Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_16)—O0ffset 544h .......... 1442
25.1.110Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_17)—O0ffset 548h .......... 1442
25.1.111Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_17)—O0ffset 54Ch .......... 1442
25.1.112Pad Configuration DW0 (PAD_CFG_DWO0_GPP_B_18)—Offset 550h .......... 1443
25.1.113Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_18)—O0ffset 554h .......... 1443
25.1.114Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_19)—O0Offset 558h .......... 1443
25.1.115Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_19)—O0ffset 55Ch .......... 1443
25.1.116Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_20)—O0ffset 560h .......... 1443
25.1.117Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_20)—Offset 564h .......... 1443
25.1.118Pad Configuration DW0 (PAD_CFG_DWO0_GPP_B_21)—Offset 568h .......... 1443
25.1.119Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_21)—Offset 56Ch .......... 1443
25.1.120Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_22)—O0ffset 570h .......... 1444
25.1.121Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_22)—Offset 574h .......... 1444
25.1.122Pad Configuration DWO (PAD_CFG_DWO0_GPP_B_23)—O0ffset 578h .......... 1444
25.1.123Pad Configuration DW1 (PAD_CFG_DW1_GPP_B_23)—O0ffset 57Ch .......... 1444
GPIO Community 1 Registers SUMMArY ....viiieiiii i i i e e aeernneeaneans 1444
25.2.1 Family Base Address (FAMBAR)—Offset 8h......ccocoviiiiiiiiiiiiie 1457
25.2.2 Pad Base Address (PADBAR)—Offset Ch.......ccvviiiiiiiiiiiieee 1458
25.2.3 Miscellaneous Configuration (MISCCFG)—Offset 10h........c.coveiviiiiiiinininns 1458
25.2.4 Pad Ownership (PAD_OWN_GPP_C_0)—Offset 20h........coceviiiiiiiiiiiniinnnnn. 1460
25.2.5 Pad Ownership (PAD_OWN_GPP_C_1)—O0ffset 24h........c.ccvviiiiiiiiiiiiiinnnnn. 1461
25.2.6 Pad Ownership (PAD_OWN_GPP_C_2)—O0ffset 28h......cccvvvviiiiiiiiniiiniinenne. 1461
25.2.7 Pad Ownership (PAD_OWN_GPP_D_0)—0Offset 2Ch .....ccovvvviiviiiiiiiiiinenne 1461
25.2.8 Pad Ownership (PAD_OWN_GPP_D_1)—0ffset 30h......cccvvvviiiiiniiiiinineennen 1461
25.2.9 Pad Ownership (PAD_OWN_GPP_D_2)—O0ffset 34h.........ccovvviiiiiiiiinnnn. 1461
25.2.10Pad Ownership (PAD_OWN_GPP_E_0)—Offset 38h ......cccveviiiiiiiiiiiiiiinene. 1461
25.2.11Pad Ownership (PAD_OWN_GPP_E_1)—O0ffset 3Ch......cccvciiiiiiiiiiiiiiinenne, 1461
25.2.12Pad Ownership (PAD_OWN_GPP_F_0)—Offset 40h .......ccocvviiiiiiiiiiiiiinenne, 1462
25.2.13Pad Ownership (PAD_OWN_GPP_F_1)—0Offset 44h .......ccocviiviiiiiiiiiinennen 1462
25.2.14Pad Ownership (PAD_OWN_GPP_F_2)—0Offset 48h ......cccvvvviviiiiiiiiiinnenne, 1462
25.2.15Pad Ownership (PAD_OWN_GPP_G_0)—Offset 4Ch ........cccoviviiiiiiniiinennnn 1462
25.2.16Pad Ownership (PAD_OWN_GPP_G_1)—0ffset 50h......cccieiiiiiiiiiiiiiiinenne. 1462
25.2.17Pad Ownership (PAD_OWN_GPP_G_2)—0ffset 54h......cccociiiiiiiiiiiiiiinnnne. 1462
25.2.18Pad Ownership (PAD_OWN_GPP_H_0)—Offset 58h......cccvvvviiiiiiiiiiiinnenne. 1462
25.2.19Pad Ownership (PAD_OWN_GPP_H_1)—Offset 5Ch.......ccccviviiiiiiiiiieennnn 1462
25.2.20Pad Ownership (PAD_OWN_GPP_H_2)—O0ffset 60h..........cccvvvviiiiiiiiininennn. 1462
25.2.21Pad Configuration Lock (PADCFGLOCK_GPP_C_0)—Offset 90h .................. 1462
25.2.22Pad Configuration Lock (PADCFGLOCKTX_GPP_C_0)—Offset 94h............... 1464
25.2.23Pad Configuration Lock (PADCFGLOCK_GPP_D_0)—Offset 98h.................. 1466
25.2.24Pad Configuration Lock (PADCFGLOCKTX_GPP_D_0)—Offset 9Ch .............. 1466
25.2.25Pad Configuration Lock (PADCFGLOCK_GPP_E_0)—Offset AOh .................. 1466
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25.2.26Pad Configuration Lock (PADCFGLOCKTX_GPP_E_0)—Offset Adh ............... 1466
25.2.27Pad Configuration Lock (PADCFGLOCK_GPP_F_0)—Offset A8h................... 1466
25.2.28Pad Configuration Lock (PADCFGLOCKTX_GPP_F_0)—Offset ACh ............... 1466
25.2.29Pad Configuration Lock (PADCFGLOCK_GPP_G_0)—Offset BOh .................. 1467
25.2.30Pad Configuration Lock (PADCFGLOCKTX_GPP_G_0)—Offset B4h............... 1467
25.2.31Pad Configuration Lock (PADCFGLOCK_GPP_H_0)—Offset B8h .................. 1467
25.2.32Pad Configuration Lock (PADCFGLOCKTX_GPP_H_0)—Offset BCh............... 1467

25.2.33Host Software Pad Ownership (HOSTSW_OWN_GPP_C_0)—Offset DOh....... 1467
25.2.34Host Software Pad Ownership (HOSTSW_OWN_GPP_D_0)—Offset D4h....... 1469
25.2.35Host Software Pad Ownership (HOSTSW_OWN_GPP_E_0)—Offset D8h........ 1469
25.2.36Host Software Pad Ownership (HOSTSW_OWN_GPP_F_0)—Offset DCh....... 1469
25.2.37Host Software Pad Ownership (HOSTSW_OWN_GPP_G_0)—Offset EOh....... 1469

25.2.38Host Software Pad Ownership (HOSTSW_OWN_GPP_H_0)—Offset E4h........ 1469
25.2.39GPI Interrupt Status (GPI_IS_GPP_C_0)—Offset 100h.........ccevvvviviiiininnnen. 1469
25.2.40GPI Interrupt Status (GPI_IS_GPP_D_0)—Offset 104h ........ccoovviiiiiiennnns 1471
25.2.41GPI Interrupt Status (GPI_IS_GPP_E_0)—Offset 108h.......ccevvvivvivviiininnnnn. 1471
25.2.42GPI Interrupt Status (GPI_IS_GPP_F_0)—Offset 10Ch.......ccccvivviiiiininnnnns 1471
25.2.43GPI Interrupt Status (GPI_IS_GPP_G_0)—Offset 110h .......occvvvviiiiiiiiinnnnns 1471
25.2.44GPI Interrupt Status (GPI_IS_GPP_H_0)—Offset 114h ........ccovvvviiiininnnnn. 1471
25.2.45GPI Interrupt Enable (GPI_IE_GPP_C_0)—Offset 120h ......ccvvivviiviviininnnnns 1471
25.2.46GPI Interrupt Enable (GPI_IE_GPP_D_0)—Offset 124h .....cccocviviiiiiiieinnnnn. 1473
25.2.47GPI Interrupt Enable (GPI_IE_GPP_E_0)—Offset 128h......ccccvivviiiiiinininnnns 1473
25.2.48GPI Interrupt Enable (GPI_IE_GPP_F_0)—Offset 12Ch........cccevivviviiiiiinnnen. 1473
25.2.49GPI Interrupt Enable (GPI_IE_GPP_G_0)—Offset 130h ......cocvviiiiiiininnnnns 1473
25.2.50GPI Interrupt Enable (GPI_IE_GPP_H_0)—Offset 134h ......ccocovviiiiiniiniinnnns 1473

25.2.51GPI General Purpose Events Status (GPI_GPE_STS_GPP_C_0)—Offset 140h1474

25.2.52GPI General Purpose Events Status (GPI_GPE_STS_GPP_D_0)—Offset 144h ......
1475

25.2.53GPI General Purpose Events Status (GPI_GPE_STS_GPP_E_0)—Offset 148h1475

25.2.54 GPI General Purpose Events Status (GPI_GPE_STS_GPP_F_0)—Offset 14Ch1475

25.2.55GPI General Purpose Events Status (GPI_GPE_STS_GPP_G_0)—Offset 150h ......
1476

25.2.56 GPI General Purpose Events Status (GPI_GPE_STS_GPP_H_0)—Offset 154h ......
1476

25.2.57GPI General Purpose Events Enable (GPI_GPE_EN_GPP_C_0)—Offset 160h.1476

25.2.58GPI General Purpose Events Enable (GPI_GPE_EN_GPP_D_0)—Offset 164h.1477

25.2.59GPI General Purpose Events Enable (GPI_GPE_EN_GPP_E_0)—Offset 168h.1478

25.2.60GPI General Purpose Events Enable (GPI_GPE_EN_GPP_F_0)—Offset 16Ch.1478

25.2.61GPI General Purpose Events Enable (GPI_GPE_EN_GPP_G_0)—Offset 170h.1478

25.2.62GPI General Purpose Events Enable (GPI_GPE_EN_GPP_H_0)—Offset 174h.1478

25.2.63SMI Status (GPI_SMI_STS_GPP_C_0)—Offset 180h ......cocvvvviiiiiiiiiiiiiennnn 1478
25.2.64SMI Status (GPI_SMI_STS_GPP_D_0)—Offset 184h......c.cvvviviiiiiiiiinninnnnn 1479
25.2.65SMI Status (GPI_SMI_STS_GPP_E_0)—Offset 188h ....ccvvvvviiiiiiiiiiiiinnnennn, 1480
25.2.66SMI Enable (GPI_SMI_EN_GPP_C_0)—O0ffset 1A0N ...ccocvviiviiiiiiiiiiieinenens 1481
25.2.67SMI Enable (GPI_SMI_EN_GPP_D_0)—Offset 1A4h ....ccccviiviiiiiiiiiiiiienn, 1482
25.2.68SMI Enable (GPI_SMI_EN_GPP_E_0)—Offset 1A8h .......cocovviiiiiiiiiiiienn, 1483
25.2.69NMI Status (GPI_NMI_STS_GPP_C_0)—O0Offset 1COh......cccvvvviiiiiiiiiiiiinennnn 1484
25.2.70NMI Status (GPI_NMI_STS_GPP_D_0)—Offset 1C4h ....cvvviviiiiiiiiiiiinannn 1485
25.2.71NMI Status (GPI_NMI_STS_GPP_E_0)—Offset 1C8h.......ccvvviviiiiiiiiiininennnn 1486
25.2.72NMI Enable (GPI_NMI_EN_GPP_C_0)—Offset 1EOh .....cccvviviiiiiiiiiiienens 1487
25.2.73NMI Enable (GPI_NMI_EN_GPP_D_0)—Offset 1E4h.......cocovviiiiiiiiiiiinnnnen, 1488
25.2.74NMI Enable (GPI_NMI_EN_GPP_E_0)—Offset 1E8h ......ccoovvviiiiiiiiiiiiinnnens 1489
25.2.75PWM Control (PWMC)—Offset 204h.......ccceiiiiiiiiiiiici e 1490
25.2.76 GPIO Serial Blink Enable (GP_SER_BLINK)—Offset 20Ch...........cccoceennnnne. 1490
25.2.77GPIO Serial Blink Command/Status (GP_SER_CMDSTS)—Offset 210h......... 1491
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25.2.78GPIO Serial Blink Data (GP_SER_DATA)—Offset 214h........cocvvviiiiiiiinnnen. 1492
25.2.79GSX Controller Capabilities (GSX_CAP)—Offset 21Ch.....ccccvviiiiiiiiiiiennns 1492
25.2.80GSX Channel-0 Capabilities DW0 (GSX_COCAP_DWO0)—Offset 220h............ 1493
25.2.81GSX Channel-0 Capabilities DW1 (GSX_COCAP_DW1)—Offset 224h............ 1494

25.2.82GSX Channel-0 GP Input Level DWO (GSX_COGPILVL_DWO0)—Offset 228h.. 1494
25.2.83GSX Channel-0 GP Input Level DW1 (GSX_COGPILVL_DW1)—Offset 22Ch.. 1495
25.2.84GSX Channel-0 GP Output Level DWO (GSX_COGPOLVL_DWO0)—Offset 230h1495
25.2.85GSX Channel-0 GP Output Level DW1 (GSX_COGPOLVL_DW1)—Offset 234h1496

25.2.86GSX Channel-0 Command (GSX_COCMD)—Offset 238h......ccccvviviiiiininnnnns 1496
25.2.87GSX Channel-0 Test Mode (GSX_COTM)—Offset 23Ch.......cccovviiiiiiiiinnenn.. 1497
25.2.88Pad Configuration DW0 (PAD_CFG_DWO0_GPP_C_0)—O0ffset 400h.............. 1498
25.2.89Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_0)—Offset 404h.............. 1500
25.2.90Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_1)—0ffset 408h.............. 1501
25.2.91Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_1)—O0ffset 40Ch ............. 1501
25.2.92Pad Configuration DW0 (PAD_CFG_DWO0_GPP_C_2)—0ffset 410h.............. 1501
25.2.93Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_2)—O0ffset 414h.............. 1502
25.2.94Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_C_3)—0ffset 418h.............. 1502
25.2.95Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_3)—Offset 41Ch ............. 1502
25.2.96Pad Configuration DWO (PAD_CFG_DWO_GPP_C_4)—O0ffset 420h.............. 1502
25.2.97Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_4)—O0ffset 424h.............. 1502
25.2.98Pad Configuration DW0 (PAD_CFG_DWO0_GPP_C_5)—0ffset 428h.............. 1502
25.2.99Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_5)—0ffset 42Ch ............. 1502
25.2.100Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_6)—O0ffset 430h............. 1502
25.2.101Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_6)—O0ffset 434h ............ 1502
25.2.102Pad Configuration DWO (PAD_CFG_DWO_GPP_C_7)—O0Offset 438h............. 1503
25.2.103Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_7)—O0Offset 43Ch............ 1503
25.2.104Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_8)—O0ffset 440h............. 1503
25.2.105Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_8)—Offset 444h............. 1503
25.2.106Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_9)—O0ffset 448h............. 1503
25.2.107Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_9)—Offset 44Ch............ 1503
25.2.108Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_10)—Offset 450h .......... 1503
25.2.109Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_10)—Offset 454h .......... 1503
25.2.110Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_11)—O0Offset 458h .......... 1503
25.2.111Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_11)—Offset 45Ch .......... 1504
25.2.112Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_12)—O0ffset 460h .......... 1504
25.2.113Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_12)—Offset 464h .......... 1504
25.2.114Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_13)—0ffset 468h .......... 1504
25.2.115Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_13)—Offset 46Ch .......... 1504
25.2.116Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_14)—O0ffset 470h .......... 1504
25.2.117Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_14)—Offset 474h .......... 1504
25.2.118Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_15)—O0ffset 478h .......... 1504
25.2.119Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_15)—0ffset 47Ch .......... 1504
25.2.120Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_16)—O0ffset 480h .......... 1505
25.2.121Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_16)—Offset 484h .......... 1505
25.2.122Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_17)—O0ffset 488h .......... 1506
25.2.123Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_17)—Offset 48Ch .......... 1506
25.2.124Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_18)—O0ffset 490h .......... 1506
25.2.125Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_18)—Offset 494h .......... 1506
25.2.126Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_19)—Offset 498h .......... 1506
25.2.127Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_19)—Offset 49Ch .......... 1507
25.2.128Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_20)—Offset 4A0h .......... 1507
25.2.129Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_20)—Offset 4A4h .......... 1507
25.2.130Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_21)—O0Offset 4A8h .......... 1507
25.2.131Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_21)—Offset 4ACh.......... 1507
25.2.132Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_C_22)—O0ffset 4B0Oh .......... 1507
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133Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_22)—O0ffset 4B4h........... 1507
134Pad Configuration DWO (PAD_CFG_DWO0_GPP_C_23)—O0ffset 4B8h........... 1507
135Pad Configuration DW1 (PAD_CFG_DW1_GPP_C_23)—O0ffset 4BCh........... 1507
136Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_0)—Offset 4C0h ............ 1508
137Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_0)—Offset 4C4h ............ 1508
138Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_1)—O0ffset 4C8h ............ 1508
139Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_1)—O0ffset 4CCh............. 1508
140Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_2)—O0ffset 4DOh. ............ 1508
141Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_2)—Offset 4D4h............. 1508
142Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_3)—Offset 4D8h............. 1508
143Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_3)—Offset 4DCh............ 1508
144Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_4)—O0ffset 4EOQh ............ 1508
145Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_4)—Offset 4E4h ............ 1509
146Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_5)—O0ffset 4E8h ............ 1509
147Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_5)—0ffset 4ECh ............ 1509
148Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_6)—0Offset 4FOh............. 1509
149Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_6)—Offset 4F4h............. 1509
150Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_7)—O0Offset 4F8h............. 1509
151Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_7)—Offset 4FCh ............ 1509
152Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_8)—O0ffset 500h ............ 1509
153Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_8)—0ffset 504h ............ 1510
154Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_9)—Offset 508h ............ 1510
155Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_9)—Offset 50Ch ............ 1510
156Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_10)—Offset 510h........... 1510
157Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_10)—Offset 514h........... 1510
158Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_11)—O0ffset 518h........... 1510
159Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_11)—O0ffset 51Ch........... 1510
160Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_12)—O0ffset 520h........... 1510
161Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_12)—O0Offset 524h........... 1510
162Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_13)—O0ffset 528h........... 1511
163Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_13)—O0ffset 52Ch........... 1511
164Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_14)—O0ffset 530h........... 1511
165Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_14)—O0Offset 534h........... 1511
166Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_15)—O0ffset 538h........... 1511
167Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_15)—O0ffset 53Ch........... 1511
168Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_16)—O0ffset 540h........... 1511
169Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_16)—O0ffset 544h........... 1511
170Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_17)—O0ffset 548h........... 1511
171Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_17)—O0ffset 54Ch........... 1512
172Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_18)—O0ffset 550h........... 1512
173Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_18)—O0ffset 554h........... 1512
174Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_19)—Offset 558h........... 1512
175Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_19)—O0ffset 55Ch........... 1512
176Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_20)—O0Offset 560h........... 1512
177Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_20)—O0Offset 564h........... 1512
178Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_21)—O0Offset 568h........... 1512
179Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_21)—O0Offset 56Ch........... 1512
180Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_22)—O0ffset 570h........... 1513
181Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_22)—O0ffset 574h........... 1513
182Pad Configuration DWO (PAD_CFG_DWO0_GPP_D_23)—O0Offset 578h........... 1513
183Pad Configuration DW1 (PAD_CFG_DW1_GPP_D_23)—O0ffset 57Ch........... 1513
184Pad Configuration DWO (PAD_CFG_DWO0_GPP_E_0)—Offset 580h............. 1513
185Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_0)—Offset 584h............. 1513
186Pad Configuration DWO (PAD_CFG_DWO0_GPP_E_1)—Offset 588h............. 1513
187Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_1)—Offset 58Ch............. 1513
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25.2.188Pad Configuration DWO (PAD_CFG_DWO0_GPP_E_2)—Offset 590h ............ 1513
25.2.189Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_2)—Offset 594h ............ 1514
25.2.190Pad Configuration DWO (PAD_CFG_DWO0_GPP_E_3)—O0Offset 598h ............ 1514
25.2.191Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_3)—Offset 59Ch ............ 1514
25.2.192Pad Configuration DWO (PAD_CFG_DWO0_GPP_E_4)—Offset 5A0h ............ 1514
25.2.193Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_4)—Offset 5A4h ............ 1514
25.2.194Pad Configuration DWO (PAD_CFG_DWO_GPP_E_5)—O0Offset 5A8h............. 1514
25.2.195Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_5)—O0Offset 5ACh............ 1514
25.2.196Pad Configuration DWO (PAD_CFG_DWO0_GPP_E_6)—O0ffset 5BOh ............ 1514
25.2.197Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_6)—Offset 5B4h ............ 1514
25.2.198Pad Configuration DWO (PAD_CFG_DWO0_GPP_E_7)—Offset 5B8h ............ 1515
25.2.199Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_7)—Offset 5BCh............ 1515
25.2.200Pad Configuration DWO (PAD_CFG_DWO0_GPP_E_8)—Offset 5C0Oh ............ 1515
25.2.201Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_8)—Offset 5C4h............ 1515
25.2.202Pad Configuration DWO (PAD_CFG_DWO0_GPP_E_9)—Offset 5C8h............. 1515
25.2.203Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_9)—Offset 5CCh............ 1515
25.2.204Pad Configuration DWO (PAD_CFG_DWO0_GPP_E_10)—Offset 5D0h .......... 1515
25.2.205Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_10)—Offset 5D4h........... 1515
25.2.206Pad Configuration DWO (PAD_CFG_DWO_GPP_E_11)—O0ffset 5D8h .......... 1515
25.2.207Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_11)—O0ffset 5DCh........... 1516
25.2.208Pad Configuration DWO (PAD_CFG_DWO_GPP_E_12)—O0ffset 5EOh........... 1516
25.2.209Pad Configuration DW1 (PAD_CFG_DW1_GPP_E_12)—Offset 5E4h........... 1516
25.2.210Pad Configuration DWO (PAD_CFG_DWO_GPP_F_0)—Offset 5E8h ............ 1516
25.2.211Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_0)—Offset 5ECh ............ 1516
25.2.212Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_1)—O0ffset 5F0h............. 1516
25.2.213Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_1)—O0ffset 5F4h............. 1516
25.2.214Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_2)—O0ffset 5F8h............. 1516
25.2.215Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_2)—Offset 5FCh ............ 1516
25.2.216Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_3)—O0ffset 600h ............ 1517
25.2.217Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_3)—Offset 604h ............ 1517
25.2.218Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_4)—O0Offset 608h ............ 1517
25.2.219Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_4)—O0ffset 60Ch ............ 1517
25.2.220Pad Configuration DWO (PAD_CFG_DWO_GPP_F_5)—O0ffset 610h ............ 1517
25.2.221Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_5)—Offset 614h ............ 1517
25.2.222Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_6)—O0ffset 618h ............ 1517
25.2.223Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_6)—Offset 61Ch ............ 1517
25.2.224Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_7)—O0ffset 620h ............ 1517
25.2.225Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_7)—O0ffset 624h ............ 1518
25.2.226Pad Configuration DWO (PAD_CFG_DWO_GPP_F_8)—O0ffset 628h ............ 1518
25.2.227Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_8)—Offset 62Ch ............ 1518
25.2.228Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_9)—O0ffset 630h ............ 1518
25.2.229Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_9)—Offset 634h ............ 1518
25.2.230Pad Configuration DWO (PAD_CFG_DWO_GPP_F_10)—Offset 638h........... 1518
25.2.231Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_10)—Offset 63Ch........... 1518
25.2.232Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_11)—O0Offset 640h........... 1518
25.2.233Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_11)—O0Offset 644h........... 1518
25.2.234Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_12)—O0Offset 648h........... 1519
25.2.235Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_12)—Offset 64Ch........... 1519
25.2.236Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_13)—O0ffset 650h........... 1519
25.2.237Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_13)—O0ffset 654h........... 1519
25.2.238Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_14)—O0Offset 658h........... 1519
25.2.239Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_14)—O0Offset 65Ch........... 1519
25.2.240Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_15)—O0ffset 660h........... 1519
25.2.241Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_15)—Offset 664h........... 1519
25.2.242Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_F_16)—O0Offset 668h........... 1519
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25.2.243Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_16)—Offset 66Ch............ 1520
25.2.244Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_17)—O0ffset 670h ........... 1520
25.2.245Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_17)—O0ffset 674h ........... 1520
25.2.246Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_18)—O0Offset 678h ........... 1520
25.2.247Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_18)—Offset 67Ch........... 1520
25.2.248Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_19)—Offset 680h ........... 1520
25.2.249Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_19)—Offset 684h ........... 1520
25.2.250Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_20)—O0Offset 688h ........... 1520
25.2.251Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_20)—O0Offset 68Ch ........... 1520
25.2.252Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_21)—O0Offset 690h ........... 1521
25.2.253Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_21)—Offset 694h ........... 1521
25.2.254Pad Configuration DWO (PAD_CFG_DWO0_GPP_F_22)—Offset 698h ........... 1521
25.2.255Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_22)—Offset 69Ch............ 1521
25.2.256Pad Configuration DWO (PAD_CFG_DWO_GPP_F_23)—O0ffset 6A0h ........... 1521
25.2.257Pad Configuration DW1 (PAD_CFG_DW1_GPP_F_23)—O0ffset 6A4h ........... 1521
25.2.258Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_0)—Offset 6A8h ............ 1521
25.2.259Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_0)—Offset 6ACh............. 1521
25.2.260Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_1)—O0ffset 6B0Oh ............ 1521
25.2.261Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_1)—Offset 6B4h ............ 1522
25.2.262Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_2)—0ffset 6B8h ............ 1522
25.2.263Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_2)—0Offset 6BCh............. 1522
25.2.264Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_3)—0ffset 6COh ............ 1522
25.2.265Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_3)—0ffset 6C4h ............ 1522
25.2.266Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_4)—O0Offset 6C8h ............ 1522
25.2.267Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_4)—O0Offset 6CCh ............ 1522
25.2.268Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_5)—O0ffset 6DO0Oh ............ 1522
25.2.269Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_5)—0ffset 6D4h............. 1522
25.2.270Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_6)—0ffset 6D8h............. 1523
25.2.271Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_6)—0ffset 6DCh............ 1523
25.2.272Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_7)—O0ffset 6EOh ............ 1523
25.2.273Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_7)—O0ffset 6E4h ............ 1523
25.2.274Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_8)—0ffset 6E8h ............ 1523
25.2.275Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_8)—0ffset 6ECh ............ 1523
25.2.276Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_9)—O0ffset 6F0h............. 1523
25.2.277Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_9)—Offset 6F4h............. 1523
25.2.278Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_10)—Offset 6F8h........... 1523
25.2.279Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_10)—Offset 6FCh........... 1524
25.2.280Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_G_11)—O0ffset 700h........... 1524
25.2.281Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_11)—O0Offset 704h........... 1524
25.2.282Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_12)—O0ffset 708h........... 1524
25.2.283Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_12)—O0ffset 70Ch........... 1524
25.2.284Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_13)—Offset 710h........... 1524
25.2.285Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_13)—O0ffset 714h........... 1524
25.2.286Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_14)—Offset 718h........... 1524
25.2.287Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_14)—O0ffset 71Ch........... 1524
25.2.288Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_15)—O0ffset 720h........... 1525
25.2.289Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_15)—O0ffset 724h........... 1525
25.2.290Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_16)—Offset 728h........... 1525
25.2.291Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_16)—O0ffset 72Ch........... 1525
25.2.292Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_G_17)—O0ffset 730h........... 1525
25.2.293Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_17)—O0ffset 734h........... 1525
25.2.294Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_18)—O0ffset 738h........... 1525
25.2.295Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_18)—O0ffset 73Ch........... 1525
25.2.296Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_19)—Offset 740h........... 1525
25.2.297Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_19)—Offset 744h........... 1526
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25.2.298Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_20)—O0ffset 748h .......... 1526
25.2.299Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_20)—O0Offset 74Ch........... 1526
25.2.300Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_21)—O0ffset 750h .......... 1526
25.2.301Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_21)—O0Offset 754h .......... 1526
25.2.302Pad Configuration DW0 (PAD_CFG_DWO0_GPP_G_22)—Offset 758h........... 1526
25.2.303Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_22)—Offset 75Ch.......... 1526
25.2.304Pad Configuration DWO (PAD_CFG_DWO0_GPP_G_23)—O0ffset 760h .......... 1526
25.2.305Pad Configuration DW1 (PAD_CFG_DW1_GPP_G_23)—Offset 764h .......... 1526
25.2.306Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_0)—Offset 768h............. 1527
25.2.307Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_0)—Offset 76Ch............ 1527
25.2.308Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_1)—0ffset 770h............. 1527
25.2.309Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_1)—Offset 774h............ 1527
25.2.310Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_2)—0Offset 778h............. 1527
25.2.311Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_2)—Offset 77Ch............ 1527
25.2.312Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_3)—0ffset 780h............ 1527
25.2.313Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_3)—O0ffset 784h............ 1527
25.2.314Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_4)—0ffset 788h............. 1527
25.2.315Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_4)—Offset 78Ch............ 1528
25.2.316Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_5)—0Offset 790h............. 1528
25.2.317Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_5)—O0ffset 794h............ 1528
25.2.318Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_6)—0ffset 798h............. 1528
25.2.319Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_6)—0ffset 79Ch............ 1528
25.2.320Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_7)—0ffset 7A0h............ 1528
25.2.321Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_7)—Offset 7A4h............ 1528
25.2.322Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_8)—0ffset 7A8h............ 1528
25.2.323Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_8)—Offset 7ACh............ 1528
25.2.324Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_9)—O0ffset 7B0Oh............ 1529
25.2.325Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_9)—O0ffset 7B4h............ 1529
25.2.326Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_10)—O0Offset 7B8h .......... 1529
25.2.327Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_10)—Offset 7BCh.......... 1529
25.2.328Pad Configuration DWO (PAD_CFG_DWO_GPP_H_11)—O0ffset 7C0Oh........... 1529
25.2.329Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_11)—O0ffset 7C4h .......... 1529
25.2.330Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_12)—O0ffset 7C8h .......... 1529
25.2.331Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_12)—O0ffset 7CCh.......... 1529
25.2.332Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_13)—O0ffset 7D0h.......... 1529
25.2.333Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_13)—Offset 7D4h.......... 1530
25.2.334Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_14)—O0Offset 7D8h.......... 1530
25.2.335Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_14)—O0ffset 7DCh.......... 1530
25.2.336Pad Configuration DWO (PAD_CFG_DWO_GPP_H_15)—O0ffset 7EOh .......... 1530
25.2.337Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_15)—O0ffset 7E4h .......... 1530
25.2.338Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_16)—O0ffset 7E8h .......... 1530
25.2.339Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_16)—O0Offset 7ECh........... 1530
25.2.340Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_17)—O0Offset 7FOh .......... 1530
25.2.341Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_17)—O0ffset 7F4h .......... 1530
25.2.342Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_18)—O0ffset 7F8h .......... 1531
25.2.343Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_18)—O0ffset 7FCh .......... 1531
25.2.344Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_19)—O0ffset 800h .......... 1531
25.2.345Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_19)—Offset 804h .......... 1531
25.2.346Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_20)—O0ffset 808h .......... 1531
25.2.347Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_20)—O0Offset 80Ch.......... 1531
25.2.348Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_21)—O0ffset 810h .......... 1531
25.2.349Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_21)—O0Offset 814h .......... 1531
25.2.350Pad Configuration DWO (PAD_CFG_DWO0_GPP_H_22)—O0Offset 818h .......... 1531
25.2.351Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_22)—O0Offset 81Ch........... 1532
25.2.352Pad Configuration DW0 (PAD_CFG_DWO0_GPP_H_23)—O0ffset 820h .......... 1532
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25.2.353Pad Configuration DW1 (PAD_CFG_DW1_GPP_H_23)—O0Offset 824h........... 1532
25.3 GPIO Community 2 Registers SUMMary ... ccooviuiieiiiiiiiiiiee e 1532
25.3.1 Family Base Address (FAMBAR)—Offset 8h .......cccooiiiiiiiiiiiiene 1533
25.3.2 Pad Base Address (PADBAR)—Offset Ch ...iccviiiiiiiiiiiiiiii i e 1534
25.3.3 Miscellaneous Configuration (MISCCFG)—Offset 10h ......ccovviiiiiiiiiiininnnns 1534
25.3.4 Pad Ownership (PAD_OWN_GPD_0)—O0ffset 20h......cccviiiiiiiiiiiiiiiiieiens 1536
25.3.5 Pad Ownership (PAD_OWN_GPD_1)—O0ffset 24h........cocviiiiiiiiiiiiienen 1537
25.3.6 Pad Configuration Lock (PADCFGLOCK_GPD_0)—Offset 90h.......cccevvivvnnnns 1537
25.3.7 Pad Configuration Lock (PADCFGLOCKTX_GPD_0)—Offset 94h .................. 1538
25.3.8 Host Software Pad Ownership (HOSTSW_OWN_GPD_0)—Offset DOh........... 1539
25.3.9 GPI Interrupt Status (GPI_IS_GPD_0)—Offset 100h........ccccvviiiiiiiiiiiiinns 1541
25.3.10GPI Interrupt Enable (GPI_IE_GPD_0)—Offset 120h.......ccocvviiiiiiiiiiiinninnnns 1542
25.3.11GPI General Purpose Events Status (GPI_GPE_STS_GPD_0)—Offset 140h...1543
25.3.12GPI General Purpose Events Enable (GPI_GPE_EN_GPD_0)—Offset 160h....1544
25.3.13Pad Configuration DW0 (PAD_CFG_DWO0_GPD_0)—Offset 400h ................. 1545
25.3.14Pad Configuration DW1 (PAD_CFG_DW1_GPD_0)—Offset 404h ................. 1547
25.3.15Pad Configuration DW0 (PAD_CFG_DWO0_GPD_1)—Offset 408h ................. 1548
25.3.16Pad Configuration DW1 (PAD_CFG_DW1_GPD_1)—O0ffset 40Ch ................. 1548
25.3.17Pad Configuration DWO (PAD_CFG_DWO0_GPD_2)—O0ffset 410h ................. 1549
25.3.18Pad Configuration DW1 (PAD_CFG_DW1_GPD_2)—Offset 414h ................. 1549
25.3.19Pad Configuration DW0 (PAD_CFG_DWO0_GPD_3)—Offset 418h ................. 1549
25.3.20Pad Configuration DW1 (PAD_CFG_DW1_GPD_3)—Offset 41Ch................. 1549
25.3.21Pad Configuration DW0 (PAD_CFG_DWO0_GPD_4)—O0Offset 420h ................. 1549
25.3.22Pad Configuration DW1 (PAD_CFG_DW1_GPD_4)—O0ffset 424h ................. 1549
25.3.23Pad Configuration DWO (PAD_CFG_DWO0_GPD_5)—0ffset 428h ................. 1549
25.3.24Pad Configuration DW1 (PAD_CFG_DW1_GPD_5)—0ffset 42Ch ................. 1549
25.3.25Pad Configuration DWO (PAD_CFG_DWO0_GPD_6)—Offset 430h ................. 1550
25.3.26Pad Configuration DW1 (PAD_CFG_DW1_GPD_6)—Offset 434h ................. 1550
25.3.27Pad Configuration DW0 (PAD_CFG_DWO0_GPD_7)—Offset 438h ................. 1550
25.3.28Pad Configuration DW1 (PAD_CFG_DW1_GPD_7)—0ffset 43Ch ................. 1550
25.3.29Pad Configuration DWO (PAD_CFG_DWO0_GPD_8)—0ffset 440h ................. 1550
25.3.30Pad Configuration DW1 (PAD_CFG_DW1_GPD_8)—O0ffset 444h ................. 1550
25.3.31Pad Configuration DWO0 (PAD_CFG_DWO0_GPD_9)—O0ffset 448h ................. 1550
25.3.32Pad Configuration DW1 (PAD_CFG_DW1_GPD_9)—Offset 44Ch ................. 1550
25.3.33Pad Configuration DWO0 (PAD_CFG_DWO0_GPD_10)—O0Offset 450h................ 1550
25.3.34Pad Configuration DW1 (PAD_CFG_DW1_GPD_10)—Offset 454h................ 1551
25.3.35Pad Configuration DWO (PAD_CFG_DWO0_GPD_11)—O0Offset 458h................ 1551
25.3.36Pad Configuration DW1 (PAD_CFG_DW1_GPD_11)—Offset 45Ch ............... 1551
25.4 GPIO Community 3 Registers SUMMary ... .cooviuiieiiiiiiiiiiie s 1551
25.4.1 Capability List Register (CAP_LIST_0)—Offset 4h....ccccvvviiiiiiiiiiiiiiiiens 1552
25.4.2 Family Base Address (FAMBAR)—Offset 8h ......cccciiiiiiiiiiiiiii 1553
25.4.3 Pad Base Address (PADBAR)—Offset Ch ...icviiiiiiiiiiiiicic i e 1553
25.4.4 Miscellaneous Configuration (MISCCFG)—Offset 10h ........cocovviiiiiiiiinnnn, 1554
25.4.5 Pad Ownership (PAD_OWN_GPP_I_0)—Offset 20h .....cviiiiiiiiiiiiiieiinnnnenns 1555
25.4.6 Pad Ownership (PAD_OWN_GPP_I_1)—O0ffset 24h .....cocviiiiiiiiiiiiiiiiiiennnn 1557
25.4.7 Pad Configuration Lock (PADCFGLOCK_GPP_I_0)—Offset 90h...........ccvvvnen. 1557
25.4.8 Pad Configuration Lock (PADCFGLOCKTX_GPP_I_0)—Offset 94h................ 1558
25.4.9 Host Software Pad Ownership (HOSTSW_OWN_GPP_I_0)—Offset DOh........ 1559
25.4.10GPI Interrupt Status (GPI_IS_GPP_I_0)—Offset 100h .......ccocvvviiiiiiiiinnnen. 1560
25.4.11GPI Interrupt Enable (GPI_IE_GPP_I_0)—Offset 120h ......cccvvviiiiiiiiiininnnns 1561

25.4.12GPI General Purpose Events Status (GPI_GPE_STS_GPP_I_0)—Offset 140h 1562
25.4.13GPI General Purpose Events Enable (GPI_GPE_EN_GPP_I_0)—Offset 160h..1563

25.4.14SMI Status (GPI_SMI_STS_GPP_I_0)—Offset 180h......c.covvvvriniiiiiiiiiinininns 1564
25.4.15SMI Enable (GPI_SMI_EN_GPP_I_0)—Offset 1A0h ......covvviiiiiiiiiiiiiinnne, 1565
25.4.16NMI Status (GPI_NMI_STS_GPP_I_0)—Offset 1COh ......covviniiiiiiiiinnnnn, 1566
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25.4.17NMI Enable (GPI_NMI_EN_GPP_I_0)—Offset 1EOh ......cccvvviviniiiiiiiieenns 1567
25.4.18Pad Configuration DWO0 (PAD_CFG_DWO0_GPP_I_0)—Offset 400h .............. 1568
25.4.19Pad Configuration DW1 (PAD_CFG_DW1_GPP_I_0)—Offset 404h .............. 1570
25.4.20Pad Configuration DWO (PAD_CFG_DWO0_GPP_I_1)—Offset 408h .............. 1571
25.4.21Pad Configuration DW1 (PAD_CFG_DW1_GPP_I_1)—Offset 40Ch .............. 1571
25.4.22Pad Configuration DWO (PAD_CFG_DWO0_GPP_I_2)—O0Offset 410h .............. 1571
25.4.23Pad Configuration DW1 (PAD_CFG_DW1_GPP_I_2)—Offset 414h .............. 1571
25.4.24Pad Configuration DWO (PAD_CFG_DWO_GPP_I_3)—Offset 418h .............. 1572
25.4.25Pad Configuration DW1 (PAD_CFG_DW1_GPP_I_3)—Offset 41Ch............... 1572
25.4.26Pad Configuration DWO (PAD_CFG_DWO_GPP_I_4)—O0Offset 420h .............. 1572
25.4.27Pad Configuration DW1 (PAD_CFG_DW1_GPP_I_4)—Offset 424h .............. 1572
25.4.28Pad Configuration DWO (PAD_CFG_DWO0_GPP_I_5)—O0Offset 428h .............. 1572
25.4.29Pad Configuration DW1 (PAD_CFG_DW1_GPP_I_5)—Offset 42Ch .............. 1572
25.4.30Pad Configuration DWO (PAD_CFG_DWO_GPP_I_6)—0ffset 430h .............. 1572
25.4.31Pad Configuration DW1 (PAD_CFG_DW1_GPP_I_6)—Offset 434h .............. 1572
25.4.32Pad Configuration DWO (PAD_CFG_DWO_GPP_I_7)—O0Offset 438h .............. 1572
25.4.33Pad Configuration DW1 (PAD_CFG_DW1_GPP_I_7)—Offset 43Ch .............. 1573
25.4.34Pad Configuration DWO (PAD_CFG_DWO0_GPP_I_8)—O0ffset 440h .............. 1573
25.4.35Pad Configuration DW1 (PAD_CFG_DW1_GPP_I_8)—Offset 444h .............. 1573
25.4.36Pad Configuration DWO (PAD_CFG_DWO_GPP_I_9)—Offset 448h .............. 1573
25.4.37Pad Configuration DW1 (PAD_CFG_DW1_GPP_I_9)—Offset 44Ch .............. 1573
25.4.38Pad Configuration DWO (PAD_CFG_DWO0_GPP_I_10)—O0Offset 450h............. 1573
25.4.39Pad Configuration DW1 (PAD_CFG_DW1_GPP_I_10)—Offset 454h............. 1573
High Precision Event Timer (HPET) ..o e 1574
26.1 HPET Memory Mapped Registers SUMMAIY ... .coviuiieiiiiiiiie et saerrnase e 1574
26.1.1 General Capabilities and ID Register (GEN_CAP_ID)—Offset Oh................. 1574
26.1.2 General Config Register (GEN_CFG)—Offset 10h ......c.ccoviniiiiiiiiiiiiians 1575
26.1.3 General Interrupt Status Register (GEN_INT_STS)—Offset 20h................. 1576
26.1.4 Main Counter Value (MAIN_CNTR)—Offset FOh......ccooiiiiiiiiiiiiiiiiicii e 1577
26.1.5 Timer n Config and Capabilities (TMRn_CNF_CAP)—Offset 100h................ 1578
26.1.6 Timer n Comparator Value (TMRn_CMP_VAL)—Offset 108h ............cccevntnee. 1582
Integrated CIOCK (TCC) . ..ot ee ettt e e e e e e e e ae et e e e e aeneeanananennns 1584
27.1 Integrated Clock Controller FW Accessible Registers Summary ..........cocvviieennnnnn. 1584
27.1.1 Timing Control SRC Clock (TMCSRCCLK)—Offset 1000h .......coovveivininennnnnn. 1584
27.1.2 Timing Control SRC Clock Register 2 (TMCSRCCLK2)—Offset 1004h........... 1588
27.1.3 Enable Control CLKREQ (ENCCKRQ)—Offset 1008h........cvvvviiinininiininininnns 1589
27.1.4 Mask Control CLKREQ (MSKCKRQ)—Offset 100Ch ......coveininiiiieiiiiieieiienns 1591
27.1.5 ICC Security (ICCSEC)—Offset 1020N .. .iuieiiiiieieiiieir e e eaens 1593
27.1.6 CLKREQ Mapping to CLKOUT_SRC (CKRQMAPSRC)—Offset 1024h............. 1595
27.1.7 CLKREQ Mapping to CLKOUT_SRC Register 2 (CKRQMAPSRC2)—Offset 1028h ...
1600
27.1.8 Power Management (PM)—Offset 102Ch ......ccooiiiiiiiiiiiiii e 1603
27.1.9 ICC Debug (ICCDBG)—Offset 1034 ....ccuiuiiiiieiiiiie e eeee e aeeeens 1604
27.1.10USB3Gen2PCle PLL Control (G2PLLCTRL)—Offset 2000h ........ccvvivinvnernnnnn. 1605
B} =] o T 1 PP 1608
28.1 Interrupt Registers SUMMAINY ...oviiiiiiiiiir e e s eaae s 1608
28.1.1 Master Initialization Command Word 1 (MICW1)—Offset 20h.................... 1608
28.1.2 Master Operational Control Word 2 (MOCW2)—Offset 20h .........ccovivinnnnens 1609
28.1.3 Master Operational Control Word 3 (MOCW3)—Offset 20h .........ccccvvvinennens 1610
28.1.4 Master Initialization Command Word 2 (MICW2)—Offset 21h...............c..ts 1611
28.1.5 Master Initialization Command Word 3 (MICW3)—Offset 21h..................0s 1612
28.1.6 Master Initialization Command Word 4 (MICW4)—Offset 21h.................... 1613
28.1.7 Master Operational Control Word 1 (MOCW1)—Offset 21h.......cocvvivinnnnnn. 1613
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28.1.8 Slave Initialization Command Word 1 (SICW1)—Offset AOh..............ceeeit. 1614
28.1.9 Slave Operational Control Word 2 (SOCW2)—Offset AOh.......ccvvviniininnene. 1615
28.1.10Slave Operational Control Word 3 (SOCW3)—O0ffset AOh.......covvvviniininnnne. 1616
28.1.11Slave Initialization Command Word 2 (SICW2)—Offset Alh.......ccoviiiiivinnnns 1617
28.1.12Slave Initialization Command Word 3 (SICW3)—0Offset Alh.........covvvvininine, 1618
28.1.13Slave Initialization Command Word 4 (SICW4)—0Offset Alh.........covvinininen 1618
28.1.14Slave Operational Control Word 1 (SOCW1)—Offset Alh.....cccoviviiiiiininnnnn. 1619
28.1.15Master Edge/Level Control (ELCR1)—Offset 4D0h .......ccviviiiiiiiiiiiiiiiees 1620
28.1.16Slave Edge/Level Control (ELCR2)—Offset 4D1h.....c.cooeiviiiiiiiiiiiiiiiieinennes 1620

28.2 Interrupt PCR REgIStEIS SUMIMAIY .iuuiiieiiiiiiiiiiiii st sieaatssaesssssiassassanasnesnnssnnans 1621
28.2.1 PIRQA Routing Control (PARC)—Offset 3100h......cccovviiiiiiiiiiiiiiiiiiiieeaens 1622
28.2.2 PIRQB Routing Control (PBRC)—Offset 3101h .....cviviiiiiiiiiiiiiiiiiniiienans 1622
28.2.3 PIRQC Routing Control (PCRC)—Offset 3102h .....ovvviiiiiiiiiiiiiiinneeeans 1623
28.2.4 PIRQD Routing Control (PDRC)—Offset 3103h .....c.coiviiiiiiiiiiiiiiees 1624
28.2.5 PIRQE Routing Control (PERC)—Offset 3104h........cccviviiiiiiiiiiiiiiiieieeeans 1625
28.2.6 PIRQF Routing Control (PFRC)—Offset 3105h .....ccovviiiiiiiiiiii e 1626
28.2.7 PIRQG Routing Control (PGRC)—Offset 3106h ........ccvvviiiiiiiiiiiiiiieieeans 1627
28.2.8 PIRQH Routing Control (PHRC)—Offset 3107h .....ovvvviiiiiiiiiiiiiiiiiiieas 1628
28.2.9 PCI Interrupt Route 0 (PIR0)—Offset 3140h.....cciceiriiiiiiiiiiiiiie e 1629
28.2.10PCI Interrupt Route 1 (PIR1)—Offset 3142h.....ccicviiiiiiiiiiiiiiii e 1630
28.2.11PCI Interrupt Route 2 (PIR2)—Offset 3144h.....cccciviiiiiiiiiiiiiieee e 1630
28.2.12PCI Interrupt Route 3 (PIR3)—Offset 3146h.....cccciviiiiiiiiiiiiiiiici s 1630
28.2.13PCI Interrupt Route 4 (PIR4)—Offset 3148h....cccciiiiiiiiiiiiiiiiiiiei s 1630
28.2.14General Interrupt Control (GIC)—Offset 31FCh.......ccocoviiiiiiiiiiiiiiiens 1630
28.2.15Interrupt Polarity Control 0 (IPCO)—Offset 3200h ....ccovivviiiiiiiiieieeeene 1631
28.2.16Interrupt Polarity Control 1 (IPC1)—Offset 3204h ........ccoovviiiiiiiiiiieen 1632
28.2.17Interrupt Polarity Control 2 (IPC2)—Offset 3208h .....cccoviiiiiiiiiiiiieeene 1632
28.2.18Interrupt Polarity Control 3 (IPC3)—Offset 320Ch ......ccvviiiiiiiiiiiiiiieieas 1633
28.2.191ITSS Power Reduction Control (ITSSPRC)—Offset 3300h..........ccvvvvininnnn. 1634
28.2.20 Master Message Control (MMC)—Offset 3334h.....c.ccviiiiiiiiiiiiiiiiii s 1634

29 Real Time CIOCK (RTC) . ..uiiiiiiiiii e e s e e be e s e e e e e eanes 1636
29.1 RTC Indexed RegiSters SUMIMAIY ... ..iieiiieiieit i r s e e ara e eeaaanes 1636
29.1.1 Seconds (Sec)—Offset O ......ciiiriiiii e 1636
29.1.2 Seconds Alarm (Sec_Alarm)—Offset 1h.....cccoiiiiiiiiiii 1637
29.1.3 Minutes (Minutes)—Offset 2h ... 1637
29.1.4 Minutes Alarm (Minutes_Alarm)—Offset 3h......ccoviiiiiiiiiiii e 1637
29.1.5 Hours (Hours)—Offset 4h ....coviiiiiiiiii e 1637
29.1.6 Hours Alarm (Hours_Alarm)—Offset S5h ... 1637
29.1.7 Day of Week (Day_of_Week)—Offset 6h.......cccoiiiiiiiiiiii e 1637
29.1.8 Day of Month (Day_of_Month)—Offset 7h........coooiiiiiiii 1637
29.1.9 Month (Month)—Offset 8h ....couiiiiiiii s 1637
29.1.10Year (Year)—Offset Oh ..iiiiiiiii 1637
29.1.11Register A (RTC_REGA)—Offset AN ....ooviiiiiii s 1637
29.1.12Register B - General Configuration (Register_B)—Offset Bh....................... 1638
29.1.13Register C - Flag Register (Register_C)—Offset Ch..........cooviiiiiiiiiiiiinnnnne. 1640
29.1.14Register D - Flag Register (Register_D)—Offset Dh .........ccvvvviiiiiiiiiinnnnnn 1641

29.2 RTC PCR REQGIStEIrS SUMMAIY .uvitiiieiiiiiiieitiitsitsaseraesatesassstsasssesanssnesasesnnssnssns 1642
29.2.1 RTC Configuration (RC)—Offset 3400 ......cciviiiiiiniiiniiiiii e 1642
29.2.2 Backed Up Control (BUC)—Offset 3414h......cciiiiiiiiiiiiiiiii s 1643
29.2.3 RTC Update In Progress SMI Control (UIPSMI)—Offset 3F04h.................... 1644

30 System Management TCO ..........ooiiiiiiiiiiiiiii s eaas 1646
30.1 SMBuUS TCO I/O REGIStEIrS SUMMAIY ..cuuitininieitinitaeraaeaeaeraaee e raraanraeaeraeeaeaeanns 1646
30.1.1 TCO_RLD Register (TRLD)—Offset Oh.....ccovviiiiiiiiiiiiiiiiire e 1646
30.1.2 TCO_DAT_IN Register (TDI)—Offset 2h.....cocviiiiiiiiiiiii 1647
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30.1.3 TCO_DAT_OUT Register (TDO)—Offset 3h.....cccviiiiiiiiee 1647
30.1.4 TCO1_STS Register (TSTS1)—Offset 4h ......oviniiiiii e 1647
30.1.5 TCO2_STS Register (TSTS2)—Offset 6h ......cviniiiii e 1649
30.1.6 TCO1_CNT Register (TCTL1)—Offset 8h .....coviviiiiiiiiiiiiii s 1651
30.1.7 TCO2_CNT Register (TCTL2)—O0ffset AR ...cocvviiiiiiiiiii 1652
30.1.8 TCO_MESSAGE1 and TCO_MESSAGE2 (TMSG)—Offset Ch.......coovvviinininnns 1653
30.1.9 TCO_WDSTATUS Register (TWDS)—Offset Eh.....ccovvieviiiiiiiiiie 1654
30.1.10LEGACY_ELIM Register (LE)—Offset 10h ....cccciviiiiiiiii e 1654
30.1.11TCO_TMR Register (TTMR)—Offset 12h......ccoiiuiiiiiiiiiii e 1655
Additional Configuration Registers...............cooiiiiiiiiiiiiii s 1656
31.1 FIA Configuration PCR RegiSters SUMMAIY ....c.vieiiiiiiiiiiiie e ieenneaeisneeneeees 1656
31.1.1 Common Control (CC)—Offset Oh.....ccoiiiiiiiii e 1656
31.1.2 Device Reference Clock Request Mapping 1 (DRCRM1)—Offset 100h.......... 1657
31.1.3 Device Reference Clock Request Mapping 2 (DRCRM2)—Offset 104h.......... 1658
31.1.4 Device Reference Clock Request Mapping 3 (DRCRM3)—O0Offset 108h.......... 1660
31.1.5 Strap Configuration 1 (STRPFUSECFG1)—Offset 200h ........ccvvviiiiiiiniennnns 1662
31.1.6 HSIO Lane Owner Status 1 (LOS1)—Offset 250h......ccccoviiiiiiiiiiiiiiiiiene, 1663
31.1.7 HSIO Lane Owner Status 2 (LOS2)—O0ffset 254h.......cccvvvviiiiiiiiiiiiiiiiinnn 1664
31.1.8 HSIO Lane Owner Status 3 (LOS3)—Offset 258h......cccocviviiiiiiiiiiiiiieieens 1665
31.1.9 HSIO Lane Owner Status 4 (LOS4)—Offset 25Ch.........cooviiiiiiiiiiiiiieneens 1666
31.2 DMI PCR ReQiSters SUMMIAIY . ..o.ciuiitiiiiiiiiii e e s s e e es 1667
31.2.1 Virtual Channel 0 Resource Control (VOCTL)—Offset 2014h ...........cevvveneen. 1669
31.2.2 Virtual Channel 0 Resource Status (VOSTS)—Offset 2018h ..........cccvvnenne. 1670
31.2.3 Virtual Channel 1 Resource Control (V1CTL)—Offset 2020h ..........ccvvunennnn. 1670
31.2.4 Virtual Channel 1 Resource Status (V1STS)—Offset 2024h .........c.cevvinnnnen. 1671
31.2.5 ME Virtual Channel (VCm) Resource Control (VMCTL)—Offset 2040h.......... 1671
31.2.6 ME Virtual Channel (VCm) Resource Status (VMSTS)—Offset 2046h .......... 1672
31.2.7 Uncorrectable Error Status (UES)—Offset 2084h .......ccoovviiiiiiiiiiiiienne, 1673
31.2.8 Uncorrectable Error Mask (UEM)—Offset 2088h.......c.ccvviiiiiiiiiiiiiiiiiiienne, 1674
31.2.9 Uncorrectable Error Severity (UEV)—Offset 208Ch ......cccvvvviiviiiiiiiiniinennen 1675
31.2.10Correctable Error Status (CES)—Offset 2090h.......ccocviviiiiiiiiiiiieeaes 1676
31.2.11Correctable Error Mask (CEM)—Offset 2094h ........cccoiiiiiiiiiiiiie 1677
31.2.12Root Error Command (REC)—Offset 20ACh........coiiiiiiiiii e 1678
31.2.13Root Error Status (RES)—Offset 20BOh.......cciiiiiiiiiiiiii e 1679
31.2.14Error Source Identification (ESID)—Offset 20B4h ......c.ccovvviiiiiiiiiiiiiiiinnnn, 1679
31.2.15Link Capabilities (LCAP)—Offset 21A4h ......coviviiiiiiiiii e 1680
31.2.16Link Control and Link Status (LCTL_LSTS)—Offset 21A8h........ccccvvvvvnnnnn. 1681
31.2.17Link Capabilities 2 (LCAP2)—Offset 21ACh ......coiiiiiiii e 1682
31.2.18Link Control 2 and Link Status 2 (LCTL2_LSTS2)—Offset 21B0h................. 1683
31.2.19Lane 0 and Lane 1 Equalization Control (LO1EC)—Offset 21BCh ................ 1683
31.2.20Lane 2 and Lane 3 Equalization Control (L23EC)—Offset 21COh................. 1684
31.2.21DMI Control Register (DMIC)—Offset 2234h ......covvviiiiiiiiiiiiinns 1685
31.2.22DMI HW Autonomous Width Control (DMIHWAWC)—Offset 2238h ............. 1686
31.2.23I0SF Primary Control And Status (IPCS_IOSFSBCS)—Offset 223Ch ........... 1688
31.2.24DMI Port Link Control (DMILINKC)—Offset 2304h........coovviiviiiiiiiiiieenns 1689
31.2.25DMI Configuration (DMICFG)—Offset 2310h .....cocviiiiiiiiiiiiiiiiiinneeeans 1689
31.2.26 DMI PLL Shutdown (DMIPLLDOWN)—Offset 2320h ......cocvvvviiiiniiiniinininns 1689
31.2.27DMI Power Management Control (DMIPMCTL)—Offset 2334h .........ccentneee. 1689
31.2.28DMI Additional Link Control (DMIALC)—Offset 2338h.......cccviviviniiiiiinnninns 1689
31.2.29DMI NFTS (DMINFTS)—Offset 23400 ...cuviriiiiiiiiiiie e e eeens 1689
31.2.30DMI LOs Control (DMILOSC)—Offset 2344h.....c.cociiiiiiiiiiiiiiiieieeeeeeeens 1689
31.2.31Equalization Configuration 1 (EQCFG1)—Offset 2450h .......ccovviiiiniienennns 1689
31.2.32GEN3 LOs Control (G3LOSCTL)—Offset 2478h ....cccvvviiiiiiiiiiiiinneens 1690
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31.2.33Thermal Throttling BIOS Assigned Thermal Base Address (TTTBARB)—Offset

27 24 s 1691

31.2.34Thermal Throttling BIOS Assigned Thermal Base High Address (TTTBARBH)—
Offset 2728h .viiiii 1691
31.2.35LPC Generic I/O Range 1 (LPCLGIR1)—Offset 2730h ......ccccviviiiiiiiiiiiiiennnns 1692
31.2.36LPC Generic I/0 Range 2 (LPCLGIR2)—Offset 2734h ......cccoviviiiiiiiiiiiiennnns 1693
31.2.37LPC Generic I/O Range 3 (LPCLGIR3)—Offset 2738h ......coceiviiiiiiiiiiiiiienns 1693
31.2.38LPC Generic I/O Range 4 (LPCLGIR4)—Offset 273Ch ......coviiiiiiiiiniiiiiinennns 1693
31.2.39LPC Generic Memory Range (LPCGMR)—Offset 2740h .......cccvvviiviiiiiiieinnnnns 1693
31.2.40LPC BIOS Decode Enable (LPCBDE)—Offset 2744h..........coovviiiiiiiiiiniininnn, 1694
31.2.41uCode Patch Region (UCPR)—Offset 2748h ......cccoviiiiiiiiiiiiiees 1696
31.2.42General Control and Status (GCS)—Offset 274Ch .......ccoviiiiiiiiiiiiiiiins 1697
31.2.431/0 Trap Register 1 low (IOT1_LOW)—Offset 2750h.......cccoiviiiniiiiiiiinininens. 1698
31.2.441/0 Trap Register 1 high (IOT1_HIGH)—Offset 2754h.......c.ccoviiiiiiniiininnns 1699
31.2.451/0 Trap Register 2 low (IOT2_LOW)—Offset 2758h......cccevviiiiiiiiiinninnnnn, 1700
31.2.461/0 Trap Register 2 high (IOT2_HIGH)—Offset 275Ch .......ccocviviiiiiininininn, 1700
31.2.471/0 Trap Register 3 low (IOT3_LOW)—Offset 2760h........ccocvvviiiiiiiininnnnn. 1700
31.2.481/0 Trap Register 3 high (IOT3_HIGH)—Offset 2764h..........ccocovviiiiinnnnns 1700
31.2.491/0 Trap Register 4 low (I0T4_LOW)—Offset 2768h........cccvviiiiiiiiinnininens. 1700
31.2.501/0 Trap Register 4 high (I0T4_HIGH)—Offset 276Ch ........c.cocvvviiniinininne, 1700
31.2.51LPC I/O Decode Range (LPCIOD)—Offset 2770h .....ccccvviiiiiiiiiiiiiiiinnieenes 1700
31.2.52LPC I/0O Enable (LPCIOE)—Offset 2774h .....cccviiiiiiiiiiiiiiniinaa 1702
31.2.53TCO Base Address (TCOBASE)—Offset 2778h......ccciviiiiiiiiiiieeeee e 1702
31.2.54PM Base Address (PMBASEA)—Offset 27ACh .....c.ooiiiiiiiiiiieee 1703
31.2.55PM Base Control (PMBASEC)—Offset 27B0h ......ccciviiiiiiiiiiiiiiieieee e 1704
31.2.56 ACPI Base Address (ACPIBA)—Offset 27B4h......cccociviiiiiiiiiiiiiiiineen 1704
31.2.57ACPI Base Destination ID (ACPIBDID)—Offset 27B8h .........cccvvviiiiniininnnen 1705
31.3 DCI PCR RegiStarS SUMMIAIY . uueiieeiiieetiaeeesanessaneesaneesasessaneerannerannssannssannesannesnnnes 1706
31.3.1 DCI Control Register (ECTRL)—Offset 4h .....cccviiiiiiiiiiiiie e 1706
31.4 PSF1 PCR REGISLEIS SUMIMAIY .ouuiiuiiiiieiiiiieit ittt ras s e e s e e s e s rane e s e enenes 1707
31.4.1 PCI Base Address (PSF1_T0_SHDW_GBE_REG_BASE)—Offset 200h............ 1709
31.4.2 D22:F4 Function Disable (PSF_1_AGNT_TO0_SHDW_PCIEN_CSE_RSO0_D22_F4)—
OFfSEE 31Ch 1ttt 1709

31.4.3 D20:F3 PCI Configuration Disable
(PSF_1_AGNT_TO_SHDW_CFG_DIS_CAM_RSO0_D20_F3_OFFSET3)—0ffset 338h

1710
31.4.4 D22:F1 Function Disable (PSF_1_AGNT_TO0_SHDW_PCIEN_CSE_RS0_D22_F1)—
OffSEE 41Ch cuuiiiiiii i 1710
31.4.5 D22:FO Function Disable (PSF_1_AGNT_TO0_SHDW_PCIEN_CSE_RS0_D22_F0)—
OffSet BLChH 1uuiiiiii 1711
31.4.6 D22:F2 Function Disable (PSF_1_AGNT_TO_SHDW_PCIEN_PTIO_RS0_D22_F2)—
OffSEE BLCh vt 1712

31.4.7 Offset 0B1Ch: PCI Configuration space enable bits
(PSF_1_AGNT_TO_SHDW_PCIEN_PTIO_RSO0_D22_F3_OFFSET11)—Offset B1Ch .
1712

31.4.8 Offset 0C1Ch: PCI Configuration space enable bits
(PSF_1_AGNT_TO_SHDW_PCIEN_PTIO_RS0_D22_F2_OFFSET12)—Offset C1Ch .
1713

31.4.9 PCI Base Address (PSF1_T0_SHDW_SATA_REG_BASE)—Offset 1000h........ 1713

31.4.10D23:F0 PCI Configuration Space Enable
(PSF_1_AGNT_TO_SHDW_PCIEN_VR_RS0_D23_F0_OFFSET16)—Offset 101Ch...

1714
31.4.11PCle Port20 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPE_RSO0_D27_F3)—O0ffset 203Ch .......... 1714
31.4.12PCle Port 19 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPE_RS0_D27_F2)—Offset 213Ch .......... 1715

Datasheet, Volume 2 of 2 55



56

ntel)

31.4.13PCle Port 18 PCI Configuration Space Enable

(PSF_1_AGNT_T1_SHDW_PCIEN_SPE_RSO0_D27_F1)—Offset 223Ch.......... 1715
31.4.14PCle Port 17 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPE_RS0_D27_F0)—Offset 233Ch.......... 1715
31.4.15PCle Port 16 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPD_RS0_D29_F7)—Offset 243Ch ......... 1716
31.4.16PCle Port 15 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPD_RSO0_D29_F6)—Offset 253Ch ......... 1716
31.4.17PCle Port 14 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPD_RS0_D29_F5)—O0ffset 263Ch ......... 1716
31.4.18PCle Port 13 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPD_RSO0_D29_F4)—Offset 273Ch ......... 1716
31.4.19PCle Port 12 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPC_RS0_D29_F3)—O0ffset 283Ch ......... 1716
31.4.20PClIe Port 11 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPC_RSO0_D29_F2)—Offset 293Ch ......... 1716
31.4.21PCle Port 10 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPC_RSO0_D29_F1)—Offset 2A3Ch ......... 1716
31.4.22PCle Port 9 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPC_RS0_D29_F0)—Offset 2B3Ch ......... 1717
31.4.23PCle Port 8 PCI Configuration Space Enable
(SF_1_AGNT_T1_SHDW_PCIEN_SPB_RSO0_D28_F7)—Offset 2C3Ch........... 1717
31.4.24PCle Port 7 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPB_RSO0_D28_F6)—Offset 2D3Ch.......... 1717
31.4.25PClIe Port 6 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPB_RS0_D28_F5)—Offset 2E3Ch ......... 1717
31.4.26PCle Port 5 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPB_RSO0_D28_F4)—Offset 2F3Ch.......... 1717
31.4.27PCle Port 4 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPA_RSO0_D28_F3)—Offset 303Ch ......... 1717
31.4.28PCle Port 3 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPA_RSO0_D28_F2)—Offset 313Ch ......... 1717
31.4.29PClIe Port 2 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPA_RSO0_D28_F1)—Offset 323Ch ......... 1717
31.4.30PCle Port 1 PCI Configuration Space Enable
(PSF_1_AGNT_T1_SHDW_PCIEN_SPA_RSO0_D28_F0)—Offset 333Ch ......... 1718

31.4.31PSF Global Configuration (PSF_1_PSF_GLOBAL_CONFIG)—Offset 4000h .... 1718

31.4.32Rootspace Configuration (PSF_1_ROOTSPACE_CONFIG_RS0)—Offset 4010h......
1718

31.4.33Rootspace Configuration (PSF_1_ROOTSPACE_CONFIG_RS1)—Offset 4014h......
1719

31.4.340ffset 4018h: PSF Port Configuration Register
(PSF_1_PSF_PORT_CONFIG_PGO_PORTO)—Offset 4018h.........ccevvvivinennnns 1719

31.4.35PSF Port Configuration (PSF_1_PSF_PORT_CONFIG_PG1_PORT7)—Offset 4038h
1719

31.4.360ffset 403Ch: PSF Port Configuration Register
(PSF_1_PSF_PORT_CONFIG_PG1_PORT8)—Offset 403Ch........cccvvvvvinennnns 1720

31.4.37 Multicast Control Register (PSF_1_PSF_MC_CONTROL_MCAST0_RSO_EOI)—
OffSEE A0 BN e ittt e 1720

31.4.38Destination ID (PSF_1_PSF_MC_AGENT_MCAST0_RSO0_TGTO0_EOI)—Offset
L 01 ] o TP 1720

31.4.390ffset 4060h: Destination ID
(PSF_1_PSF_MC_AGENT_MCASTO0_RSO_TGT2_EOI)—Offset 4060h............ 1721

31.4.40PCI Function Configuration Header
(PSF_1_T1_AGENT_FUNCTION_CONFIG_SPA_RS0_D28_F0)—Offset 41C0h 1722
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31.4.41PCI Function Configuration
(PSF_1_T1_AGENT_FUNCTION_CONFIG_SPA_RS0_D28_F3_OFFSET48)—Offset

L 1 o PP 1723
31.4.42Grant Count Reload (PSF_1_DEV_GNTCNT_RELOAD_DGCRQ)—Offset 4214h......
1723
31.4.43Grant Count Reload (PSF_1_DEV_GNTCNT_RELOAD_DGCR49)—Offset 42D8h....
1724
31.5 PSF2 PCR RegiSters SUMMAIY .uiiieiiiiii it i st saeesasessaneesannesannssannssanneaannesnnnes 1724

31.5.1 D20:F2 Function Disable
(PSF_2_AGNT_TO_SHDW_PCIEN_TRH_RSO0_D20_F2_OFFSET1)—O0Offset 11Ch ....
1725

31.5.2 D20:F2 PCI Configuration Disable
(PSF_2_AGNT_TO_SHDW_CFG_DIS_TRH_RSO0_D20_F2_OFFSET1)—Offset 138h.
1725

31.5.3 D20:F1 Function Disable
(PSF_2_AGNT_TO_SHDW_PCIEN_SCC_RS0_D20_F1_OFFSET2)—O0Offset 21Ch ....
1725

31.5.4 D20:FO Function Disable
(PSF_2_AGNT_TO_SHDW_PCIEN_SCC_RS0_D20_F0_OFFSET3)—Offset 31Ch ....
1726

31.5.5 D30:F5 Function Disable
(PSF_2_AGNT_TO_SHDW_PCIEN_SCC_RS0_D30_F5_OFFSET4)—Offset 41Ch ....
1726

31.5.6 D30:F4 Function Disable
(PSF_2_AGNT_TO_SHDW_PCIEN_SCC_RS0_D30_F4_OFFSET5)—Offset 51Ch ....
1727

31.5.7 PSF Global Configuration (PSF_2_PSF_GLOBAL_CONFIG)—Offset 4000h....1727

31.5.8 Rootspace Configuration (PSF_2_ROOTSPACE_CONFIG_RSO0)—Offset 4010h.......
1728

31.5.9 Rootspace Configuration (PSF_2_ROOTSPACE_CONFIG_RS1)—Offset 4014h.......
1728

31.6 PSF3 PCR REGIStEIS SUMIMAIY .ouuiiuiiiiieiiiiieie ittt e e s e e e s ne e e e nenes 1729

31.6.1 PCI Base Address (PSF3_TO_SHDW_TRACE_HUB_ACPI_REG_BASE)—Offset 200h
1731

31.6.2 Offset 021Ch: PCI Configuration space enable bits
(PSF_3_AGNT_TO_SHDW_PCIEN_NPK_RS0_D20_F4_OFFSET2)—Offset 21Ch ....
1732

31.6.3 Intel Trace Hub PCI Configuration Disable
(PSF_3_AGNT_TO_SHDW_CFG_DIS_NPK_RS0_D20_F4_OFFSET2)—Offset 238h.
1733

31.6.4 PCI Base Address (PSF3_T0_SHDW_TRACE_HUB_REG_BASE)—Offset 300h 1733

31.6.5 D31:F7 PCI Configuration Space Enable
(PSF_3_AGNT_TO_SHDW_PCIEN_NPK_RSO0_D31_F7_OFFSET3)—Offset 31Ch ....
1734

31.6.6 PCI Configuration Disable
(PSF_3_AGNT_TO_SHDW_CFG_DIS_NPK_RS0_D31_F7_OFFSET3)—Offset 338h.
1734

31.6.7 PCI Configuration Space Enable
(PSF_3_AGNT_TO_SHDW_PCIEN_SMB_RS0_D31_F4_OFFSET5)—O0Offset 51Ch....
1735

31.6.8 PCI Configuration Disable
(PSF_3_AGNT_TO0_SHDW_CFG_DIS_SMB_RS0_D31_F4_OFFSET5)—O0ffset 538h
1735

31.6.9 PCI Base Address (PSF3_T0_SHDW_ISH_REG_BASE)—Offset 800h............ 1736

31.6.10D19:F0 Function Disable
(PSF_3_AGNT_TO_SHDW_PCIEN_ISH_RS0_D19_F0_OFFSET8)—O0ffset 81Ch.....
1736

Datasheet, Volume 2 of 2 57



58

31.6.11D30:F3 Function Disable
(SF_3_AGNT_TO_SHDW_PCIEN_LPSS_RS0_D30_F3_OFFSET9)—Offset 91Ch ....
1737

31.6.120ffset 0938h: PCI Configuration Disable
(PSF_3_AGNT_TO0_SHDW_CFG_DIS_LPSS_RS0_D25_F2_OFFSET9)—O0Offset 938h
1738

31.6.13PCI Base Address (PSF3_T0_SHDW_GSPI1_REG_BASE )—Offset AOOh ...... 1738

31.6.14D30:F3 Function Disable
(PSF_3_AGNT_TO_SHDW_PCIEN_LPSS_RS0_D30_F3_OFFSET10)—Offset A1Ch.
1739

31.6.150ffset 0A38h: PCI Configuration Disable
(PSF_3_AGNT_TO_SHDW_CFG_DIS_LPSS_RS0_D30_F3_OFFSET10)—Offset
NG 7] o P 1739

31.6.16PCI Base Address (PSF3_T0_SHDW_SPIO_REG_BASE)—Offset BOOh.......... 1740

31.6.17D30:F1 Function Disable
(PSF_3_AGNT_TO0_SHDW_PCIEN_LPSS_RS0_D30_F1_OFFSET11)—Offset B1Ch.
1740

31.6.180ffset 0B38h: PCI Configuration Disable
(PSF_3_AGNT_TO_SHDW_CFG_DIS_LPSS_RS0_D30_F2_OFFSET11)—0Offset
35 o T 1741

31.6.19PCI Base Address (PSF3_T0_SHDW_UART1_REG_BASE)—Offset CO0h....... 1741

31.6.20D30:F0 Function Disable
(PSF_3_AGNT_TO_SHDW_PCIEN_LPSS_RSO0_D30_F0_OFFSET12)—Offset C1Ch.
1742

31.6.210ffset 0C38h: PCI Configuration Disable
(PSF_3_AGNT_TO_SHDW_CFG_DIS_LPSS_RS0_D30_F1_OFFSET12)—Offset
1G] 1742

31.6.22PCI Base Address (PSF3_T0_SHDW_UARTO_REG_BASE)—Offset DOOh....... 1743

31.6.23D25:F0 Function Disable
(PSF_3_AGNT_TO_SHDW_PCIEN_LPSS_RS0_D25_F0_OFFSET13)—Offset D1Ch
1743

31.6.240Offset 0D38h: PCI Configuration Disable
(PSF_3_AGNT_TO0_SHDW_CFG_DIS_LPSS_RS0_D30_F0_OFFSET13)—0ffset
[ 1 o T PP 1744

31.6.25D21:F3 Function Disable
(PSF_3_AGNT_TO_SHDW_PCIEN_LPSS_RS0_D21_F3_OFFSET14)—O0Offset E1Ch.
1745

31.6.260ffset 0E38h: PCI Configuration Disable
(PSF_3_AGNT_TO0_SHDW_CFG_DIS_LPSS_RS0_D25_F1_OFFSET14)—Offset
302 o T PP PRIN 1745

31.6.27PCI Base Address (PSF3_T0_SHDW_UART2_REG_BASE)—Offset FOOh ....... 1746

31.6.28D21:F2 Function Disable
(PSF_3_AGNT_TO0_SHDW_PCIEN_LPSS_RS0_D21_F2_OFFSET15)—Offset F1Ch.
1746

31.6.290ffset OF38h: PCI Configuration Disable
(PSF_3_AGNT_TO_SHDW_CFG_DIS_LPSS_RS0_D25_F0_OFFSET15)—0ffset
3G o 1747

31.6.30PCI Base Address (PSF3_T0_SHDW_I2C3_REG_BASE)—Offset 1000h........ 1747

31.6.31D21:F1 Function Disable
(PSF_3_AGNT_TO_SHDW_PCIEN_LPSS_RS0_D21_F1_OFFSET16)—Offset 101Ch
1748

31.6.320ffset 1038h: PCI Configuration Disable
(PSF_3_AGNT_TO_SHDW_CFG_DIS_LPSS_RS0_D21_F3_OFFSET16)—0ffset
101G 15 1748

31.6.33PCI Base Address (PSF3_T0_SHDW_I2C2_REG_BASE)—Offset 1100h........ 1749

31.6.34D21:F0 Function Disable
(PSF_3_AGNT_TO_SHDW_PCIEN_LPSS_RSO0_D21_F0_OFFSET17)—Offset 111Ch
1749
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31.6.350ffset 1138h: PCI Configuration Disable
(PSF_3_AGNT_TO_SHDW_CFG_DIS_LPSS_RS0_D21_F2_OFFSET17)—O0ffset
3G 1 o PP 1750

31.6.36PCI Base Address (PSF3_T0_SHDW_I2C1_REG_BASE)—Offset 1200h ........ 1751

31.6.37D25:F1 Function Disable
(PSF_3_AGNT_TO_SHDW_PCIEN_LPSS_RSO0_D25_F1_OFFSET18)—Offset 121Ch
1751

31.6.380ffset 1238h: PCI Configuration Disable
(PSF_3_AGNT_TO_SHDW_CFG_DIS_LPSS_RS0_D21_F1_OFFSET18)—Offset
197G 151 o [ PP 1752

31.6.39PCI Base Address (PSF3_T0_SHDW_I2C0_REG_BASE)—Offset 1300h ........ 1752

31.6.40D25:F0 Function Disable
(PSF_3_AGNT_TO_SHDW_PCIEN_LPSS_RSO0_D25_F0_OFFSET19)—Offset 131Ch
1753

31.6.410ffset 1338h: PCI Configuration Disable
(PSF_3_AGNT_TO_SHDW_CFG_DIS_LPSS_RS0_D21_FO0_OFFSET19)—O0ffset

5 1 < o 1753
31.6.42D31:F6 Function Disable (PSF_3_AGNT_TO0_SHDW_PCIEN_GBE_RSO0_D31_F6)—
OffSet 171Ch coriiiiiii 1754
31.6.43PCI Base Address (PSF3_TO0_SHDW_AUD_REG_BASE)—Offset 1900h......... 1755

31.6.44PCI Configuration Space Enable
(PSF_3_AGNT_TO0_SHDW_PCIEN_AUD_RS0_D31_F3_OFFSET25)—O0ffset 191Ch.

1755
31.6.45PSF Global Configuration (PSF_3_PSF_GLOBAL_CONFIG)—Offset 4000h..... 1756
31.6.46Root Space Config (PSF_3_ROOTSPACE_CONFIG_RS0)—Offset 4010h ....... 1756
31.6.47Rootspace Configuration (PSF_3_ROOTSPACE_CONFIG_RS1)—Offset 4014h......
1757
31.6.48Multicast Control (PSF_3_PSF_MC_CONTROL_MCASTO_RSO_EOI)—Offset 404Ch
1758
31.6.49Destination ID (PSF_3_PSF_MC_AGENT_MCAST0_RSO_TGTO0_EOI)—Offset
0 Y o PP 1758
31.7 PSF4 PCR RegiSters SUMMAIY .ottt iieeiiessaseesaeesasessaeesannesansssannssannesannesnnnes 1759

31.7.1 PSF Global Configuration (PSF_4_PSF_GLOBAL_CONFIG)—Offset 4000h..... 1759
31.7.2 Root Space Configuration (PSF_4_ROOTSPACE_CONFIG_RS0)—Offset 4010h.....

1760
31.7.3 Root Space Configuration (PSF_4_ROOTSPACE_CONFIG_RS1)—Offset 4014h.....

1760
31.8 IO Trap RegISters SUMIMAIY ...uuuiieiitiie ittt e e st e e e e e e e eeenenes 1761
31.8.1 PSTH Control Register (PSTHCTL)—Offset 1D00N ......ccccvviviiiiiiiiiiieieieeanes 1761
31.8.2 Trap Status Register (TRPSTS)—Offset 1EOOh .....ccoovvviiiiiiiiiiiiiiceene 1762
31.8.3 Trapped Cycle Register (TRPCYC1)—Offset 1E10h.....ccvvviiiiiiiiiiiiiiiiiininenns 1763
31.8.4 Trapped Write Data Register (TRPWRDATA1)—Offset 1E18h........cccevvvvinnnnn 1764
31.8.5 I/O Trap Registers 1 (IOTRP1_1)—Offset 1E80h ......ccvvviiiiiiiiiiiiiiiees 1764
31.8.6 I/O Trap Registers 1 (IOTRP1_2)—Offset 1E84h ......cccvvviiiiiiiiiiiiiiien, 1765
31.8.7 I/O Trap Registers 2 (IOTRP2_1)—Offset 1E88h ......ccccvviiiiiiiiiiiiiiiennes 1766
31.8.8 I/0O Trap Registers 2 (IOTRP2_2)—O0ffset 1E8Ch .....cvvvvvviiiiiiiiiiiiiiiiens 1767
31.8.9 I/O Trap Registers 3 (IOTRP3_1)—O0ffset 1E90h ......cccvvvviiiiiiiiiiiiiiieees 1768
31.8.101/0 Trap Registers 3 (IOTRP3_2)—0Offset 1E94h .......cccoovvviiiiiiiiiiiniin, 1769
31.8.111/0 Trap Registers 4 (IOTRP4_1)—Offset 1E98h .......ccovviiiiiiiiiiiiniee, 1769
31.8.121/0 Trap Registers 4 (IOTRP4_2)—Offset 1IE9Ch ......cccviviiiiiiiiiiiiiiiee 1770
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Revision History

Revision L .
Number Description Revision Date
001 e Initial release August 2015

e Updated registers
002 July 2017
e Added Chapter 31, “Additional Configuration Registers” uly 20
003 e Updated Section 18.2.17 for bit range 9 in the table. February 2019
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1 LPC Interface (D31:F0)

1.1 LPC Configuration Registers Summary
Table 1-1. Summary of LPC Configuration Registers
%ftf:;t Oéi;s: t Register Name (ID)—Offset Dve;IauueIt
Oh 3h Identifiers (ID)—Offset Oh xxxx8086h
4h 5h Device Command (CMD)—Offset 4h 7h
6h 7h Status (STS)—Offset 6h 200h
8h 8h Revision ID (RID)—Offset 8h Oh
9h Ch Class Code (CC)—Offset 9h 60100h
Eh Eh Header Type (HTYPE)—Offset Eh 80h
2Ch 2Fh Sub System Identifiers (SS)—Offset 2Ch Oh
34h 34h Capability List Pointer (CAPP)—Offset 34h Oh
64h 64h Serial IRQ Control (SCNT)—Offset 64h 10h
80h 81h I/O Decode Ranges (I0D)—Offset 80h Oh
82h 83h I/0 Enables (IOE)—Offset 82h Oh
84h 87h LPC Generic I/O Range #1 (LGIR1)—Offset 84h Oh
88h 8Bh LPC Generic I/O Range #2 (LGIR2)—Offset 88h Oh
8Ch 8Fh LPC Generic I/O Range #3 (LGIR3)—Offset 8Ch Oh
90h 93h LPC Generic I/O Range #4 (LGIR4)—Offset 90h Oh
94h 97h USB Legacy Keyboard/Mouse Control (ULKMC)—Offset 94h Oh
98h 9Bh LPC Generic Memory Range (LGMR)—Offset 98h Oh
DOh D3h FWH ID Select #1 (FS1)—Offset DOh 112233h
D4h D5h FWH ID Select #2 (FS2)—Offset D4h 4567h
D8h DSh BIOS Decode Enable (BDE)—Offset D8h FFCFh
DCh DCh BIOS Control (BC)—Offset DCh 20h
EOh E3h PCI Clock Control (PCCTL)—Offset EOh Oh

1.1.1 Identifiers (ID)—Offset Oh

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: xxxx8086h
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
‘1000000010000110
[a) [a)
a S
RaB':tge szc‘::'sts& Field Name (ID): Description
B Device Identification (DID): This is a 16-bit value assigned to
31:16 the PCH LPC bridge. See the Device and Version ID Table in
RO
Volume 1 for the default value.
15.0 | 8086h Vendor Identification (VID): Indicates Intel
: RO

1.1.2 Device Command (CMD)—Offset 4h

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 0
Default: 7h
15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 1 1 1
[a) [a) L L (@] w w i L w w w
7 Sle B g g|g |8 5|28
4 o <(I s —
(U]
>
RaBri::;e Dgi:aczl:s& Field Name (ID): Description
Oh
15:11 RO Reserved.
10 Oh Interrupt Disable (ID): The LPC bridge has no interrupts to
RO disable
9 Oh Fast Back to Back Enable (FBE): Reserved as 0 per PCI-
RO Express spec.
8 Oh SERR# Enable (SEE): The LPC bridge generates SERR# if this bit
RW is set.
2 Oh Wait Cycle Control (WCC): Reserved as 0 per PCI-Express spec.
RO
oh Parity Error Response Enable (PERE): When this bit is set to
6 RW 1, it enables the LPC bridge to response to parity errors detected
on backbone interface.
< Oh VGA Palette Snoop (VGA_PSE): Reserved as 0 per PCI-Express
RO spec.
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R:rztge Df\fcaclélsts& Field Name (ID): Description

4 Oh Memory Write and Invalidate Enable (MWIE): Reserved as 0
RO per PCI-Express spec.

3 Oh Special Cycle Enable (SCE): Reserved as 0 per PCI-Express
RO spec.

> 1h Bus Master Enable (BME): Bus Masters cannot be disabled.
RO

1 1ih Memory Space Enable (MSE): Memory space cannot be
RO disabled on LPC.

0 1ih I/0 Space Enable (IOSE): I/0 space cannot be disabled on LPC.
RO

1.1.3 Status (STS)—Offset 6h

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 0
Default: 200h
15 12 8 4 0
0 0 0 0 | 0 0 1 0 ‘ 0 0 0 0 | 0 0 0 0
o (@) 4
R:rz;e Difcaclélsts& Field Name (ID): Description
oh Detected Parity Error (DPE): Set when the bridge detects a
15 RW/1C parity error on the internal backbone. This bit gets set even if
CMD.PERE is not set.
14 Oh Signaled System Error (SSE): Set when the LPC bridge signals
RW/1C a system error to the internal SERR# logic.
oh Received Master Abort (RMA): Set when the bridge receives a
13 RO completion with unsupported request status from the backbone.
LPC is a target only controller.
oh Received Target Abort (RTA): Set when the bridge receives a
12 RO completion with completer abort status from the backbone. LPC is
a target only controller.
11 oh Signaled Target Abort (STA): Set when the bridge generates a
RW/1C completion packet with target abort status on the backbone.
l0:9 | 1P DEVSEL# Timing Status (DTS): Indicates medium timing,
: RO although this has no meaning on the backbone.
oh Data Parity Error Detected (DPD): Set when the bridge
8 RW/1C receives a completion packet from the backbone from a previous
request, and detects a parity error, and CMD.PERE is set.
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RaB':tge szcac‘;'sts& Field Name (ID): Description
7 Oh Fast Back to Back Capable (FBC): Reserved.
RO
Oh
6 RO Reserved.
5 Oh 66 MHz Capable (C66): Reserved.
RO
4 oh Capabilities List (CLIST): There is a capabilities list in the LPC
RO bridge.
3 Oh Interrupt Status (IS): The LPC bridge does not generate
RO interrupts.
Oh
2:0 RO Reserved.

1.1.4 Revision ID (RID)—Offset 8h

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 0

Default: Oh

7 4 0
0 0 0 0 0 0 0 0
=
o
Bit Default & . . -
Range Access Field Name (ID): Description
2:0 oh Revision ID (RID): Indicates the PCH revision. Refer to Device
' RO and Revision ID table in Vol1 for specific value.

1.1.5 Class Code (CC)—Offset 9h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: 60100h

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0

oooooooo‘ooooo110’00000001‘00000000

[a) [@) @) —
>

O o o
1)) o 0w
24
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RaBritge Df\f:?:lél:s& Field Name (ID): Description
oh
31:24 RO Reserved.
>3:16 | &0 Base Class Code (BCC): Indicates the device is a bridge device.
' RO
15:8 | 1P Sub-Class Code (SCC): Indicates the device a PCI to ISA bridge.
: RO
2:0 oh Programming Interface (PI): The LPC bridge has no
' RO programming interface.

1.1.6 Header Type (HTYPE)—Offset Eh

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 0

Default: 80h

7 4 0
1 0 0 0 ‘ 0 0 0 0
I
RaBritge D:f;lél:s& Field Name (ID): Description
5 1ih Multi-function Device (MFD): This bit is 1 to indicate a
RO multifunction device.
60 Oh Header Type (HTYPE): Identifies the header layout of the
' RO configuration space, which is a generic device.

1.1.7 Sub System Identifiers (SS)—Offset 2Ch

This register is initialized to logic 0 by the assertion of PLTRST#. This register can be
written only once after PLTRST# de-assertion.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: Oh
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0000000000000000‘0000000000000000
[a)] [a)]
) S
n 0n
n
RaBI:tge DI?\E:E:::I.:S& Field Name (ID): Description
31016 | O Subsystem ID (SSID): This is written by BIOS. No hardware
' RW/0O action taken on this value.
150 |OP Subsystem Vendor ID (SSVID): This is written by BIOS. No
' RW/0 hardware action taken on this value.

1.1.8 Capability List Pointer (CAPP)—Offset 34h

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 0

Default: Oh

cp

RaB,:tge Dﬁfcac‘;'sts& Field Name (ID): Description
oh Capability Pointer (CP): Indicates the offset of the first
7:0 L1
RO Capability Item.

1.1.9 Serial IRQ Control (SCNT)—Offset 64h

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 0

Default: 10h

7 4 0
0 0 1 0 0 0 0
[T
0
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intel)

RaBr:tge Dﬁiilél:s& Field Name (ID): Description
7 Oh Enable (EN): When set, serial IRQs will be recognized.
RW
Mode (MD): When set, the serial IRQ machine will be in
oh continuous mode. When cleared, the serial IRQ machine will be in

6 RW quiet mode. When setting the EN bit, this bit must also be written
as a one to guarantee that the first action of the serial IRQ
machine will be a start frame.

55 4h Frame Size (FS): Fixed field that indicates the size of the

' RO SERIRQ frame as 21 frames.
Start Frame Pulse Width (SFPW): This is the number of 33
MHz clocks that the SERIRQ pin will be driven low by the Serial
IRQ controller to signal a start frame. In continuous mode, the
controller will drive the start frame for the number of clocks
specified. In quiet mode, the controller will drive the start frame

10 Oh for the number of clocks specified minus one, as the first clock

' RW was driven by the peripheral.
Bits Clocks
00 4
01 6
10 8
11 Reserved

1.1.10 I/0 Decode Ranges (IOD)—Offset 80h

Access Method

Type: CFG Register
(Size: 16 bits)

Default: Oh

Device: 31
Function: 0

15 12 8 4 0
0 0 0 0 | 0 0 0 0 ‘ 0 0 0 | 0 0 0 0
> [a) > = > o > o

0 [T ) 0 0]
"4 "4 "4 4
RaBri|tge szcaclélsts& Field Name (ID): Description
Oh
15:13 RO Reserved.
FDD Range (FDD): The following table describes which range to
oh decode for the FDD Port
12 RW Bits Decode Range
0 3FOh - 3F5h, 3F7h (Primary)
1 370h - 375h, 377h (Secondary)
Oh
11:10 RO Reserved.
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Bit Default &
Range Access

Field Name (ID): Description

LPT Range (LPT): The following table describes which range to
decode for the LPT Port:

o Bits  Decode Range

9:8 00 378h - 37Fh and 778h - 77Fh

RW 01  278h - 27Fh (port 279h is read only) and 678h - 67Fh
10 3BCh - 3BEh and 7BCh - 7BEh
11 Reserved
Oh
7 RO Reserved.

ComB Range (CB): The following table describes which range to
decode for the COMB Port

Bits Decode Range

000 3F8h - 3FFh (COM 1)

oh 001 2F8h - 2FFh (COM 2)

6:4 010 220h - 227h

RW 011 228h - 22Fh
100 238h - 23Fh
101 2E8h - 2EFh (COM 4)
110 338h - 33Fh
111 3E8h - 3EFh (COM 3)
3 g?) Reserved.

ComA Range (CA): The following table describes which range to
decode for the COMA Port
Bits Decode Range
000 3F8h - 3FFh (COM 1)
oh 001 2F8h - 2FFh (COM 2)
2:0 RW 010 220h - 227h

011 228h - 22Fh
100 238h - 23Fh
101 2E8h - 2EFh (COM 4)
110 338h - 33Fh
111 3E8h - 3EFh (COM 3)

1.1.11 I/0 Enables (IOE)—Offset 82h

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 0
Default: Oh
15 12 8 4 0
0 0 0 0 ‘ 0 0 0 0 ‘ 0 0 0 0 ‘ 0 0 0 0
o g |8 |o| ¥ |8 |8 s 28|84
Z = = % 9 Z [T o @) )
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intel)

RaBrztge sz:?:lélsts& Field Name (ID): Description
oh
15:14 RO Reserved.

13 Oh Microcontroller Enable #2 (ME2): Enables decoding of I/O
RW locations 4Eh and 4Fh to LPC.

12 Oh Superl/O Enable (SE): Enables decoding of I/O locations 2Eh
RW and 2Fh to LPC.

11 Oh Microcontroller Enable #1 (ME1): Enables decoding of I/O
RW locations 62h and 66h to LPC.

10 Oh Keyboard Enable (KE): Enables decoding of the keyboard 1/0O
RW locations 60h and 64h to LPC.

9 Oh High Gameport Enable (HGE): Enables decoding of the I/O
RW locations 208h to 20Fh to LPC.

8 Oh Low Gameport Enable (LGE): Enables decoding of the I/O
RW locations 200h to 207h to LPC.
oh

7:4 RO Reserved.

3 Oh Floppy Drive Enable (FDE): Enables decoding of the FDD range
RW to LPC. Range is selected by LIOD.FDE

5 Oh Parallel Port Enable (PPE): Enables decoding of the LPT range
RW to LPC. Range is selected by LIOD.LPT.

) oh Com Port B Enable (CBE): Enables decoding of the COMB range
RW to LPC. Range is selected LIOD.CB.

0 oh Com Port A Enable (CAE): Enables decoding of the COMA range
RW to LPC. Range is selected LIOD.CA.

1.1.12 LPC Generic I/0 Range #1 (LGIR1)—Offset 84h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 oo0OlOOOOOOOOOOTOGOOOOU OO OOU OO OOTUOO0O O0O0°O
o p e y 3F
g 2 2 2 2|8
NI &l LuI
l\: o 3
" o o
& g
3 J
< %
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1.1.13

1.1.14

1.1.15

1.1.16

72

RaBI:tge th::lélsts& Field Name (ID): Description
Oh
31:24 RO Reserved.
Address[7:2] Mask (Address_7_2_Mask): A 1 in any bit
position indicates that any value in the corresponding address bit
5318 | 0N in a received cycle will be treated as a match. The corresponding
' RW bit in the Address field, below, is ignored. The mask is only
provided for the lower 6 bits of the DWord address, allowing for
decoding blocks up to 256 bytes in size.
Oh
17:16 RO Reserved.
152 | Oh Address[15:2] (Address_15_2): DWord-aligned address. Note
' RW that PCH does not provide decode down to the word or byte level.
Oh
1 RO Reserved.
oh LPC Decode Enable (LPC_Decode_Enable): When this bit is
0 RW set to 1, then the range specified in this register is enabled for
decoding to LPC.

LPC Generic I/0 Range #2 (LGIR2)—Offset 88h

Same bit definition as Generic I/O Range #1 (LGIR1).

LPC Generic I/0 Range #3 (LGIR3)—Offset 8Ch

Same bit definition as Generic I/O Range #1 (LGIR1).

LPC Generic I/0 Range #4 (LGIR4)—Offset 90h

Same bit definition as Generic I/O Range #1 (LGIR1).

USB Legacy Keyboard/Mouse Control (ULKMC)—Offset
94h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0O 0O0OO0OOTOOTGO|OOOOO0OOUO|OOTOTG OO0OOOTGO|OO0OTUOO0OTG OO
o 21 S |3|%|3|2(2|L|8(2|E|5|5|3
% s @ Slel3lela|z|nlg|z|=|z|2
o = o S R A RN RO A = S =
wu oD |0 W< S|le|3|e
> al|lZ|lal2|E o w2 w|®
o0 <|I|< | o
2 HEEEERE
» = = »
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RaBritge Df\f:a:::lsts& Field Name (ID): Description
oh
31:16 RO Reserved.
SMI Caused by End of Pass-through (SMIBYENDPS):
Indicates if the event occurred. Note that even if the
is Oh corresponding enable bit is not set in the Bit 7, then this bit will
RW/1C still be active. It is up to the SMM code to use the enable bit to
determine the exact cause of the SMI#. Writing a 1 to this bit will
clear the latch.
oh
14:12 RO Reserved.
SMI Caused by Port 64 Write (TRAPBY64W): Indicates if the
event occurred. Note that even if the corresponding enable bit is
oh not set in the Bit 3, then this bit will still be active. It is up to the

11 RW/1C SMM code to use the enable bit to determine the exact cause of

the SMI#. Writing a 1 to this bit will clear the latch. Note that the
A20Gate Pass-Through Logic allows specific port 64h Writes to
complete without setting this bit.

SMI Caused by Port 64 Read (TRAPBYG64R): Indicates if the
oh event occurred. Note that even if the corresponding enable bit is
10 not set in the Bit 2, then this bit will still be active. It is up to the

RW/IC SMM code to use the enable bit to determine the exact cause of
the SMI#. Writing a 1 to this bit will clear the latch.
SMI Caused by Port 60 Write (TRAPBY60W): Indicates if the
event occurred. Note that even if the corresponding enable bit is
oh not set in the Bit 1, then this bit will still be active. It is up to the

9 RW/1C SMM code to use the enable bit to determine the exact cause of

the SMI#. Writing a 1 to this bit will clear the latch. Note that the
A20Gate Pass-Through Logic allows specific port 60h Writes to
complete without setting this bit.

SMI Caused by Port 60 Read (TRAPBYG60R): Indicates if the
oh event occurred. Note that even if the corresponding enable bit is
8 not set in the Bit 0, then this bit will still be active. It is up to the

Rw/C SMM code to use the enable bit to determine the exact cause of
the SMI#. Writing a 1 to this bit will clear the latch.
SMI at End of Pass-through Enable (SMIATENDPS): May
5 oh need to cause SMI at the end of a pass-through. Can occur if an
RW SMI is generated in the middle of a pass through, and needs to be
serviced later.
oh Pass Through State (PSTATE): This read-only bit indicates that

6 RO the state machine is in the middle of an A20GATE pass-through
sequence. If software needs to reset this bit, it should set Bit 5 0.

A20Gate Pass-Through Enable (A20PASSEN): When enabled,
oh allows A20GATE sequence Pass-Through function. When enabled,
5 RW a specific cycle sequence involving writes to port 60h and port 64h

does not result in the setting of the SMI status bits.SMI# will not
be generated, even if the various enable bits are set.

Oh
4 RO Reserved.
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RaB':tge szci‘;'sts& Field Name (ID): Description

3 Oh SMI on Port 64 Writes Enable (s64WEN): When set, a 1 in bit
RW 11 will cause an SMI event.

) Oh SMI on Port 64 Reads Enable (s64REN): When set, a 1 in bit
RW 10 will cause an SMI event.

1 Oh SMI on Port 60 Writes Enable (s60WEN): When set, a 1 in bit
RW 9 will cause an SMI event.

0 Oh SMI on Port 60 Reads Enable (s60REN): When set, a 1 in bit 8
RW will cause an SMI event.

1.1.17 LPC Generic Memory Range (LGMR)—Offset 98h

Access Method

Type: CFG Register Device: 31

(Size: 32 bits) Function: 0

Default: Oh

3 2 2 2 1 1

1 8 4 0 6 2 8 4 0

0O 00 O0|0 OO O|[0O OO O|0OOOO0OOOTOOOOO|O0 O 0 0f(O0O0WO0OTO
(o) [a) C
HI > |.|J|
d 2 9
< >
= —

RaBI:tge Dl-e\s:?::Ists& Field Name (ID): Description
oh Memory Address[31:16] (MA_31_16): This field specifies a

31:16 | o 64KB memory block anywhere in the 4GB memory space that will
be decoded to LPC as standard LPC Memory Cycle if enabled.

Oh
15:1 RO Reserved.

oh LPC Memory Range Decode Enable (LMRD_En): When this bit
0 is set to 1, then the range specified in this register is enabled for
RW .
decoding to LPC.

1.1.18 FWH ID Select #1 (FS1)—Offset DOh

This register contains the IDSEL fields the LPC Bridge uses for memory cycles going to
the FWH.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0
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Default: 112233h

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
oooo‘oooo|0001‘0001‘001o‘oo1o|0011‘0011
= = = = a a = S
RaBrztge sz:?:lélsts& Field Name (ID): Description
3108 |00 F8-FF IDSEL (IF8): IDSEL to use in FWH cycle for range enabled
' RO by BDE.EF8.
R FO-F7 IDSEL (IF0): IDSEL to use in FWH cycle for range enabled
: RW by BDE.EFO.
5320 | IP E8-EF IDSEL (IE8): IDSEL to use in FWH cycle for range enabled
‘ RW by BDE.EES.
1916 | Ih EO-E7 IDSEL (IEO0): IDSEL to use in FWH cycle for range enabled
' RW by BDE.EEOQ.
oh D8-DF IDSEL (ID8): IDSEL to use in FWH cycle for range
15:12 | enabled
by BDE.EDS.
oh DO0-D7 IDSEL (IDO): IDSEL to use in FWH cycle for range
18| o enabled
by BDE.EDO.
- 3h C8-CF IDSEL (IC8): IDSEL to use in FWH cycle for range enabled
: RW by BDE.ECS.
3h CO-C7 IDSEL (ICO): IDSEL to use in FWH cycle for range
3:0 RW enabled
by BDE.ECO.

1.1.19 FWH ID Select #2 (FS2)—Offset D4h
This register contains the additional IDSEL fields the LPC Bridge uses for memory
cycles
going to the FWH.

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 0

Default: 4567h

170
;
150
:

Datasheet, Volume 2 or 2 75




LPC Interface (D31:F0)

RaBI:tge D:ii:':s& Field Name (ID): Description
1510 |4 70-7F IDSEL (I170): IDSEL to use in FWH cycle for range enabled
’ RW by BDE.E70.
11:8 | 5N 60-6F IDSEL (I60): IDSEL to use in FWH cycle for range enabled
: RW by BDE.E60.
2.4 6h 50-5F IDSEL (I50): IDSEL to use in FWH cycle for range enabled
’ RW by BDE.E5O0.
30 7h 40-4F IDSEL (I40): IDSEL to use in FWH cycle for range enabled
: RW by BDE.E40.

1.1.20 BIOS Decode Enable (BDE)—Offset D8h

Note that this register effects the BIOS decode regardless of whether the BIOS is
resident on LPC or SPI. The concept of Feature Space does not apply to SPI-based
flash. PCH simply decodes these ranges as memory accesses when enabled for the SPI

flash interface.

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 0

Default: FFCFh

15 12 8 4 0
1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 0 0 ‘ 1 1 1 1
1w 1w w w a a 2 by 3 4 P o ] T Y
[24
Bit Default & . ) P
Range Access Field Name (ID): Description

F8-FF Enable (EF8): Enables decoding of 512K of the following
15 1ih BIOS range:

RO Data space: FFF80000h - FFFFFFFFh
Feature space: FFB80000h - FFBFFFFFh

FO-F8 Enable (EF0): Enables decoding of 512K of the following
14 1ih BIOS range:

RW Data space: FFFO0000h - FFF7FFFFh
Feature space: FFBO000OOh - FFB7FFFFh

E8-EF Enable (EE8): Enables decoding of 512K of the following
13 1h BIOS range:

RW Data space: FFE80000h - FFEFFFFFh
Feature space: FFA80000h - FFAFFFFFh

EO-E8 Enable (EEOQ): Enables decoding of 512K of the following
- 1h BIOS range:

RW Data space: FFEOO0OOh - FFE7FFFFh
Feature Space: FFAO0O00Oh - FFA7FFFFh
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Bit
Range

Default &
Access

Field Name (ID): Description

11

1h
RW

D8-DF Enable (ED8): Enables decoding of 512K of the following
BIOS range:

Data space: FFD80000h - FFDFFFFFh

Feature space: FF980000h - FFOFFFFFh

10

1ih
RW

DO0-D7 Enable (EDO): Enables decoding of 512K of the following
BIOS range:

Data space: FFDO000Oh - FFD7FFFFh

Feature space: FF900000h - FF97FFFFh

ih
RW

C8-CF Enable (EC8): Enables decoding of 512K of the following
BIOS range:

Data space: FFC80000h - FFCFFFFFh

Feature space: FF880000h - FF8FFFFFh

ih
RW

CO0-C7 Enable (ECO): Enables decoding of 512K of the following
BIOS range:

Data space: FFC00000h - FFC7FFFFh

Feature space: FF800000h - FF87FFFFh

1h
RW

Legacy F Segment Enable (LFE): This enables the decoding of
the

legacy 64KB range at FOO00h - FFFFFh

Note that decode for the BIOS legacy F segment is enabled by the
LFE bit only, it is not affected by the GEN_PMCON_1.iA64_EN bit.

1h
RW

Legacy E Segment Enable (LEE): This enables the decoding of
the

legacy 64KB range at EO000h - EFFFFh

Note that decode for the BIOS legacy E segment is enabled by the
LEE bit only, it is not affected by the GEN_PMCON_1.iA64_EN bit.

5:4

Oh
RO

Reserved.

1h
RW

70-7F Enable (E70): Enables decoding of 1MB of the following
BIOS range:

Data space: FF700000h - FF7FFFFFh

Feature space: FF300000h - FF3FFFFFh

1h
RW

60-6F Enable (E60): Enables decoding of 1MB of the following
BIOS range:

Data space: FF600000h - FF6FFFFFh

Feature Space: FF200000h - FF2FFFFFh

1h
RW

50-5F Enable (E50): Enables decoding of 1MB of the following
BIOS range:

Data space: FF500000h - FF5FFFFFh

Feature space: FF100000h - FF1FFFFFh

1h
RW

40-4F Enable (E40): Enables decoding of 1MB of the following
BIOS range:

Data space: FF400000h - FF4FFFFFh

Feature space: FFO00000h - FFOFFFFFh
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1.1.21 BIOS Control (BC)—Offset DCh

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 0
Default: 20h
7 4 0
0 0 1 0 0 0 0
9 2 2 2 : 4 2
o o w w =
t
R:r:tge Dl‘ii:?::lsts& Field Name (ID): Description
BIOS Interface Lock-Down (BILD): When set, prevents BC.TS
and BC.BBS from being changed.
. Oh This bit can only be written from 0 to 1 once.

RW/1L BIOS Note: This bit is not backed up in the RTC well. This bit
should also be set in the BUC register in the RTC device to record
the last state of this value following a cold reset.

Boot BIOS Strap (BBS): This field determines the destination of
accesses to the BIOS memory range. For the default, Functional
Strap section of Signal Description chapter for details.
Bits Description
oh 0 SPI

6 RW/L 1 LPC
When SPI or LPC is selected, the range that is decoded is further
qualified by other configuration bits described in the respective
sections.
The value in this field can be overwritten by software as long as
the BIOS Interface Lock-Down is not set.
Enable InSMM.STS (EISS): When this bit is set, the BIOS region
is not writable until SMM sets the InSMM.STS bit. Today BIOS

ih Flash is writable if WPD is a 1.

5 RW/L If this bit [5] is set, then WPD must be a 1 and InSMM.STS
(OxFED3_0880[0]) must be 1 also.
If this bit [5] is clear, then BIOS is writable based only on WPD =
1 and the InSMM.STS is a dont care.
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Bit
Range

Default &
Access

Field Name (ID): Description

Oh
RO

Top Swap (TS): When set, PCH will invert either A16, A17, A18,
A19 or A20 for cycles going to the BIOS space (but not the feature
space). When cleared, PCH will not invert the lines.

If booting from LPC (FWH), then the Boot Blook size is 64KB and
A16 is inverted if Top Swap is enabled.

If booting from SPI, then the BOOT_BLOCK_SIZE soft strap
determines if A16, A17, A18, A19 or A20 should be inverted if Top
Swap is enabled.

*If PCH is strapped for Top-Swap is low at rising edge of PWROK,
then this bit cannot be cleared by software. The strap jumper
should be removed and the system rebooted.

BIOS Note:

1) This bit provides a read-only path to view the state of the Top
Swap strap. It is backed up and driven from the RTC well. Bios will
need to program the corresponding register in the RTC Controller
(in RTC well), which will be reflected in this register.

2) The Register portion of the Top Swap is lockable by the Bios
Interface Lockdown Bit (BC.BILD)

3:2

Oh
RW

LPC or eSPI Strap (LPC_ESPI): Bit 3: Reserved Bit 2: This field
determines the destination of accesses to the D31:F0 and related
Fixed and Variable I0 and Memory decode ranges, including BIOS
memory range. 0 = LPC is the D31:F0 target. 1 = eSPI is the

D31:F0 target. Note: This field cannot be overwritten by software.

oh
RW/1L

Lock Enable (LE): When set, setting the WP bit will cause SMI.
When cleared, setting the WP bit will not cause SMI. Once set, this
bit can only be cleared by a PLTRST#.

When this bit is set, EISS - bit [5] of this register is locked down.

Oh
RW

Write Protect Disable (WPD): When set, access to the BIOS
space is enabled for both read and write cycles to BIOS.

When cleared, only read cycles are permitted to the FWH or SPI
flash.

When this bit is written from a 0 to a 1 and the LE bit is also set,
an SMI# is generated. This ensures that only SMM code can
update BIOS.

1.1.22 PCI Clock Control (PCCTL)—Offset EOh

Access Method

Type: CFG Register
(Size: 32 bits)

Default: Oh
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S A
0 0O0O0/OOOTO O|OOOGO|(OOOGO|OO0OUO|[OO0OTUO(OOOTO0|0OO0O0O
x lelzlzlf)l“l PO
|_|_|| a '-Ul a g 9 3 §
MBI EREE
Z|o|Z|0|n|h| ©
3l |3
RaBr:tge DKZE:::Ists& Field Name (ID): Description
31:10 gg Reserved.
CLKRUN# Buffer Enable Override (CLKRUN_EN_OVR): When
oh set to '1', SW is in control of the CLKRUN# buffer enable and the
9 RO value in CLKRUN_EN_VAL will be propagated to the output buffer
enable. When this bit is '0', HW will determine the value of the
buffer enable.
CLKRUN# Override (CLKRUN_OVR): When set to '1', SWis in
8 oh control of the CLKRUN# pin and the value in CLKRUN_VAL will be
RO propagated to the output pin. When this bit is '0', HW will
determine the value of the pin.
CLKRUN# Buffer Enable Value (CLKRUN_EN_VAL): Either
; Oh HW or SW may own control of the CLKRUN# pin. This bit provides
RO the value to drive on the active low CLKRUN# buffer enable if
CLKRUN_EN_OVR is set to '1".
oh CLKRUN# Pin Output Value (CLKRUN_VAL): Either HW or SW
6 RO may own control of the CLKRUN# pin. This bit provides the value
to drive on the pin if CLKRUN_OVR is set to '1".
Stop PCI# Value (STP_PCI_VAL): Either Hardware or Software
may own control of the internal STP_PCI#. This bit provides the
s Oh value to drive on the STP_PCI# if STP_PCI_OVR is set to 1.
RO Note:
SW cannot control the STP_PCI# pin while PLTRST# is asserted
(the pin will be at its reset default value).
Stop PCI# Override (STP_PCI_OVR): This field determines the
relationship between the internally broadcast indication of the
external PCI clock being valid vs. the STP_PCI# pin.
oh Encodings:
4 RO 00: 1 flop stage of delay from STP_PCI+# (default). Expected
setting for Full Integration Mode
01: No delay (edges match STP_PCI#). For CK505 legacy mode
10: 2 flop stages of delay from STP_PCI#
11: Tie high (indicate that PCI clock is always valid)
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1.2

Table 1-2.

1.2.1

Bit Default &

Range Access Field Name (ID): Description

LPC Clock Valid Configuration (PCLKVLD_CFG): This field
determines the relationship between the internally broadcast
indication of the external LPC clock being valid vs. the STP_PCI#
oh pin.
3:2 RW Encodings:

00: 1 flop stage of delay from STP_PCI+# (default)
01: No delay (edges match STP_PCI#
10: 2 flop stages of delay from STP_PCI#
11: Tie high (indicate that LPC clock is always valid)

Oh
1 RO Reserved.

Clock Run Enable (CLKRUN_EN): Enables the CLKRUN# logic
to stop the LPC clocks. If the SLP_EN bit is set, then the Intel PCH
will drive CLKRUN# low. This will keep the LPC and LPC clocks
oh running on the way to the sleeping state. This is required to meet
0 RW an LPC specification. This does not necessarily mean that the
CLKRUN_EN bit is forced low when SLP_EN is set. Even though the
CLKRUN# signal will be low when SLP_EN is set, the state of the
CLKRUN_EN bit is ignored when SLP_EN bit is set. This gives
flexibility in the implementation.

LPC PCR Registers Summary

These registers are within the PCH Private Configuration Space which is accessible
through the PCH Sideband Interface. They can be accessed via (SBREG_BAR + PortID
+ Register Offset).

Summary of LPC PCR Registers

Offset Offset . Default
Start End Register Name (ID)—Offset Value

3418h 341Bh General Control & Function Disable (GCFD)—Offset 3418h Oh

General Control & Function Disable (GCFD)—Offset 3418h

Access Method

Type: MSG Register Device: 31
(Size: 32 bits) Function: 0

Default: Oh
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0o0o0|loooo|looooloooo|loooo|loooo|loooo|loooo
> 5|8

o Yo

o

-

RaBI:tge D:E:E:::Ists& Field Name (ID): Description
31:2 gg Reserved.
eSPI Enable Pin Strap (eSPI): This field determines the
destination of accesses to the D31:F0 and related Fixed and
Variable I0 and Memory decode ranges, including BIOS memory
L oh range.
RO 0: LPC is the D31:FO0 target.
1: eSPI is the D31:FO0 target.
Note: This field, along with BC.BBS strap setting determines the
final Bios Boot Location.
LPC Bridge Disable (LPC_BD): When set, the LPC bridge is
disabled. When disabled the following spaces will no longer be
0 Oh decoded by the LPC bridge:
RW 1) D31:FO0 PCI Configuration space

2) Memory cycles below 16MB (1000000h)
3) I/0 cycles below 64kB (10000h)

88§
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Enhanced SPI Interface
(D31:F0)

2.1 Enhanced SPI (eSPI) PCI Configuration Registers
Summary
Table 2-1. Summary of Enhanced SPI (eSPI) PCI Configuration Registers
Offset Offset . Default
Start End Register Name (ID)—Offset Value
Oh 3h Identifiers (ESPI_DID_VID)—Offset Oh xxxx8086h
4h 7h Device Status and Command (ESPI_STS_CMD)—Offset 4h 403h
8h Bh Class Code and Revision ID (ESPI_CC_RID)—Offset 8h 6010000h
BIST, Header Type, Primary Latency Timer, Cache Line Size
Ch Fh (ESPI_BIST_HTYPE_PLT_CLS)—Offset Ch 800000h
2Ch 2Fh Sub System Identifiers (ESPI_SS)—Offset 2Ch Oh
34h 37h Capability List Pointer (ESPI_CAPP)—Offset 34h EOh
80h 83h I/0O Decode Ranges and I/O Enables (ESPI_IOD_IOE)—Offset 80h Oh
84h 87h eSPI Generic I/O Range #1 (ESPI_LGIR1)—Offset 84h Oh
88h 8Bh eSPI Generic I/0 Range #2 (ESPI_LGIR2)—Offset 88h Oh
8Ch 8Fh eSPI Generic I/O Range #3 (ESPI_LGIR3)—Offset 8Ch Oh
90h 93h eSPI Generic I/0 Range #4 (ESPI_LGIR4)—Offset 90h Oh
94h 97h USB Legacy Keyboard/Mouse Control (ESPI_ULKMC)—Offset 94h Oh
98h 9Bh eSPI Generic Memory Range (ESPI_LGMR)—Offset 98h Oh
DOh D3h FWH ID Select #1 (ESPI_FS1)—Offset DOh 112233h
D4h D7h FWH ID Select #2 (ESPI_FS2)—Offset D4h 4567h
D8h DBh BIOS Decode Enable (ESPI_BDE)—Offset D8h FFCFh
DCh DFh BIOS Control (ESPI_BC)—Offset DCh 20h
2.1.1 Identifiers (ESPI_DID_VID)—Offset Oh
Access Method
Type: CFG Register Device: 31
(Size: 32 bits) Function: 0
Default: xxxx8086h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0

‘1000000010000110
o

—

>

DID
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RaB':tge szc‘::'sts& Field Name (ID): Description
Device Identification (DID): Indicates the Device ID of the
3116 | controller.
' RO/V See the Device and Version ID Table in Volume 1 for the default
value.
15.0 | 8086h Vendor Identification (VID): Indicates Intel
: RO

2.1.2 Device Status and Command (ESPI_STS_CMD)—Offset 4h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: 403h

1 1

3 2 2 2
1 8 4 0 6 2 8 4 0
0 0O0O0OOOTO O|OOOGO|OOOGO|OO0OOGO|0O1O0UO0[0O0GO0TGO0[0O011
wwig| || v |alOla|lo|=ln [a)] QW iWwfQ (W fw|Ww)Ww)Ww)w)|w
519|2|E|6| 5 |5|2|5/8]8]" 3 SlelBe|E (2% 52|18
4 ) o el = =
[©)
>
RaBr:tge Dl‘ii:aczlsts& Field Name (ID): Description
oh Detected Parity Error (DPE): Set when the bridge detects a
31 RW/1C/V parity error on the internal backbone. This bit gets set even if
CMD.PERE is not set.
30 oh Signaled System Error (SSE): Set when the LPC bridge signals
RW/1C/V | a system error to the internal SERR# logic.
29 oh Received Master Abort (RMA): Set when the bridge receives a
RW/1C/V | completion with unsupported request status.
28 oh Received Target Abort (RTA): Set when the bridge receives a
RW/1C/V | completion with completer abort status.
- Oh Signaled Target Abort (STA): Set when the bridge generates a
RW/1C/V | completion packet with target abort status.
»6:25 | Oh DEVSEL# Timing Status (DTS): Indicates medium timing,
' RO although this has no meaning on the HW.
oh Data Parity Error Detected (DPD): Set when the bridge
24 RW/1C/V receives a completion packet from the backbone from a previous
request, and detects a parity error, and CMD.PERE is set.
oh Fast Back to Back Capable (FBC): Reserved - bit has no
23 .
RO meaning on the HW.
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intel)

R:rztge Df\fcaclélsts& Field Name (ID): Description
oh
22 RO Reserved.
- Oh 66 MHz Capable (C66): Reserved - bit has no meaning on the
RO HW.
20 Oh Capabilities List (CLIST): There is a capabilities list in the LPC
RO bridge.
19 Oh Interrupt Status (IS): The LPC bridge does not generate
RO interrupts.
) Oh
18:11 RO Reserved.
10 1ih Interrupt Disable (ID): The LPC bridge has no interrupts to
RO disable
9 Oh Fast Back to Back Enable (FBE): Reserved as 0 per PCI-
RO Express spec.
8 Oh SERR# Enable (SEE): Enable SERR# to be generated if this bit is
RW set.
7 Oh Wait Cycle Control (WCC): Reserved as 0 per PCI-Express spec.
RO
6 Oh Parity Error Response Enable (PERE): This bit is set to 1 to
RW enable response to parity errors when detected.
5 Oh VGA Palette Snoop (VGA_PSE): Reserved as 0 per PCI-Express
RO spec.
4 oh Memory Write and Invalidate Enable (MWIE): Reserved as 0
RO per PCI-Express spec.
3 Oh Special Cycle Enable (SCE): Reserved as 0 per PCI-Express
RO spec.
Bus Master Enable (BME): When this bit is set to 1, it enables
the devices connected to the LPC Bridge to master upstream
transactions to Host memory.
Note: Any eSPI device connected to this LPC Bridge also has a
oh BME bit in its Peripheral Channel Configuration register. This eSPI
2 RW Slave BME bit also needs to be set in order for the Slave to send
upstream memory requests. BIOS is responsible for setting both
the eSPI-MC’s BME (this bit) and the eSPI Slaves’ BME bits using
the Tunneled Access to Slave Configuration mechanism.
Furthermore, for proper operation, SW should ensure that the
BME field in both the host and device are programmed with the
same value (i.e. either 0 or 1)
. 1ih Memory Space Enable (MSE): Memory space cannot be
RO disabled.
0 1ih I/0 Space Enable (IOSE): I/0 space cannot be disabled.
RO
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2.1.3

2.1.4

86

Class Code and Revision ID (ESPI_CC_RID)—Offset 8h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: 6010000h

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
00000110‘00000001‘00000000‘00000000
Q Q g [a)]
3 ‘ % - ‘ &
RaBri::je Dit:ac::s& Field Name (ID): Description
31:04 | ON Base Class Code (BCC): Indicates the device is a bridge device.
‘ RO
23:16 | 1N Sub-Class Code (SCC): Indicates the device a PCI to ISA bridge.
‘ RO
1s.g | ON Programming Interface (PI): The LPC bridge has no
' RO programming interface.
oh Revision ID (RID): Indicates stepping of the host controller.
7:0 ROV Refer to Device and Revision ID table in Voll of the EDS for
specific value.

BIST, Header Type, Primary Latency Timer, Cache Line
Size (ESPI_BIST_HTYPE_PLT_CLS)—Offset Ch

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: 800000h

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
00000000‘1000‘0ooo’oooooooo‘oooooooo
S r o S b
0 = i 0 —
e« T o ]

Datasheet, Volume 2 or 2



Enhanced SPI Interface (D31:F0)

2.1.5

2.1.6

R:ri‘tge szci‘é'sts& Field Name (ID): Description
oh
31:24 RO Reserved.
23 1ih Multi-function Device (MFD): This bit is 1 to indicate a
RO multifunction device.
22:16 | 0N Header Type (HTYPE): Identifies the header layout of the
' RO configuration space, which is a generic device.
oh
15:8 RO Reserved.
7:0 Oh Cacheline Size (CLSZ): Cacheline Size
' RO

Sub System Identifiers (ESPI_SS)—Offset 2Ch

This register is initialized to logic 0 by the assertion of PLTRST#. This register can be

written only once after PLTRST# de-assertion.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: Oh

3 2 2 2 1 1

1 8 4 0 6 2 8

4 0

0000000000000000‘0000000000000000

SSID
SSVID

RaBri|tge szcaclélsts& Field Name (ID): Description

31:16 | 0N Subsystem ID (SSID): This is written by BIOS. No hardware
' RW/O action taken on this value.

1s:0 | 0D Subsystem Vendor ID (SSVID): This is written by BIOS. No
' RW/O hardware action taken on this value.

Capability List Pointer (ESPI_CAPP)—Offset 34h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: EOh
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4 0 6 2

00000000000000000‘11100000
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o
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2.1.7

88

RaBriE_:;e Dgt:aczl:s& Field Name (ID): Description
Oh
31:8 RO Reserved.
EOh Capability Pointer (CP): Indicates the offset of the first
7:0 Lrs
RO Capability Item.

I/0 Decode Ranges and I/0 Enables (ESPI_IOD_IOE)—
Offset 80h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0000|0000‘0000‘0ooo‘oooo|oooo‘oooo‘oooo
24 4 4 4 24 4
RaBrif_:;e D:Zi:':s& Field Name (ID): Description
Oh
31:30 RO Reserved.
29 Oh Microcontroller Enable #2 (ME2): Enables decoding of I/O
RW locations 4Eh and 4Fh.
oh SuperI/O Enable (SE): Enables decoding of I/O locations 2Eh
28
RW and 2Fh.
27 Oh Microcontroller Enable #1 (ME1): Enables decoding of I/O
RW locations 62h and 66h.
-6 oh Keyboard Enable (KE): Enables decoding of the keyboard I/O
RW locations 60h and 64h.
25 Oh High Gameport Enable (HGE): Enables decoding of the I/O
RW locations 208h to 20Fh.
” oh Low Gameport Enable (LGE): Enables decoding of the I/0O
RW locations 200h to 207h.
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intel)

R:rztge Df\fcaclélsts& Field Name (ID): Description
oh
23:20 RO Reserved.
19 Oh Floppy Drive Enable (FDE): Enables decoding of the FDD range.
RW Range is selected by LIOD.FDE
18 oh Parallel Port Enable (PPE): Enables decoding of the LPT range.
RW Range is selected by LIOD.LPT.
17 oh Com Port B Enable (CBE): Enables decoding of the COMB range.
RW Range is selected by LIOD.CB.
16 oh Com Port A Enable (CAE): Enables decoding of the COMA range.
RW Range is selected by LIOD.CA.
oh
15:13 RO Reserved.
FDD Range (FDD): The following table describes which range to
oh decode for the FDD Port
12 RW Bits Decode Range
0 3F0h - 3F5h, 3F7h (Primary)
1 370h - 375h, 377h (Secondary)
oh
11:10 RO Reserved.
LPT Range (LPT): The following table describes which range to
decode for the LPT Port:
oh Bits Decode Range
9:8 RW 00 378h - 37Fh and 778h - 77Fh
01 278h - 27Fh (port 279h is read only) and 678h - 67Fh
10 3BCh - 3BEh and 7BCh - 7BEh
11 Reserved
oh
7 RO Reserved.
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RaB':tge szc‘;:'sts& Field Name (ID): Description
ComB Range (CB): The following table describes which range to
decode for the COMB Port
Bits Decode Range
000 3F8h - 3FFh (COM 1)]
on 001  2F8h - 2FFh (COM 2)
6:4 RW 010 220h - 227h
011  228h - 22Fh
100 238h - 23Fh
101 2E8h - 2EFh (COM 4)
110 338h - 33Fh
111 3E8h - 3EFh (COM 3)
3 g?) Reserved.
ComA Range (CA): The following table describes which range to
decode for the COMA Port
Bits Decode Range
000 3F8h - 3FFh (COM 1)
o 001  2F8h - 2FFh (COM 2)
2:0 RW 010 220h - 227h

011  228h - 22Fh
100  238h - 23Fh
101  2E8h - 2EFh (COM 4)
110 338h - 33Fh
111 3E8h - 3EFh (COM 3)

eSPI Generic I/0 Range #1 (ESPI_LGIR1)—Offset 84h

Access Method

Type: CFG Register Device: 31

(Size: 32 bits) Function: 0

Default: Oh

3 2 2 2 1

1 8 4 0 6 8 4 0

000 0[O OO OOOOT O|OOO OGO O|OO0OOTO O|(OOOTO(OOOTO|OOOTO
a [a] a4 o|w
> > [a) >0
0 0 [a) =
« 4 < 4

ADDR_MASK
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intel)

R:ri‘tge szci‘é':s& Field Name (ID): Description
Oh
31:24 RO Reserved.
Address[7:2] Mask (ADDR_MASK): A 1 in any bit position
indicates that any value in the corresponding address bit in a
53:1g | OP received cycle will be treated as a match. The corresponding bit in
' RW the Address field, below, is ignored. The mask is only provided for
the lower 6 bits of the DWord address, allowing for decoding
blocks up to 256 bytes in size.
Oh
17:16 RO Reserved.
152 | ON Address[15:2] (ADDR): DWord-aligned address. Note that PCH
' RW does not provide decode down to the word or byte level.
Oh
1 RO Reserved.
0 Oh eSPI Decode Enable (LDE): When this bit is set to 1, then the
RW range specified in this register is enabled for decoding to eSPI.

2.1.9 eSPI Generic I/0 Range #2 (ESPI_LGIR2)—Offset 88h

Access Method

Type: CFG Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 0

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00O O|OO O O|O OOO(O0OOOUOO OOOUOOOOU OO O0OOTU OO0 O0O00O
[a) (% o nDc o
7 2 o a A=
-4 = 24 < 4
o
o
[a)
<
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RaB':tge szc‘;:'sts& Field Name (ID): Description
oh
31:24 RO Reserved.
Address[7:2] Mask (ADDR_MASK): A 1 in any bit position
indicates that any value in the corresponding address bit in a
53:18 | oD received cycle will be treated as a match. The corresponding bit in
' RW the Address field, below, is ignored. The mask is only provided for
the lower 6 bits of the DWord address, allowing for decoding
blocks up to 256 bytes in size.
oh
17:16 RO Reserved.
5.5 |ON Address[15:2] (ADDR): DWord-aligned address. Note that PCH
' RW does not provide decode down to the word or byte level.
oh
1 RO Reserved.
0 Oh LPC Decode Enable (LDE): When this bit is set to 1, then the
RW range specified in this register is enabled for decoding to eSPI.

2.1.10 eSPI Generic I/0 Range #3 (ESPI_LGIR3)—Offset 8Ch

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
000o0|loooo|/oooolooooloooolooooloooo|oooo
3 2 3 a =
24 = 4 < 4
n(|
a
[a)
<C

92 Datasheet, Volume 2 or 2



Enhanced SPI Interface (D31:F0)

intel)

R:ri‘tge szci‘é':s& Field Name (ID): Description
Oh
31:24 RO Reserved.
Address[7:2] Mask (ADDR_MASK): A 1 in any bit position
indicates that any value in the corresponding address bit in a
53:1g | OP received cycle will be treated as a match. The corresponding bit in
' RW the Address field, below, is ignored. The mask is only provided for
the lower 6 bits of the DWord address, allowing for decoding
blocks up to 256 bytes in size.
Oh
17:16 RO Reserved.
152 | ON Address[15:2] (ADDR): DWord-aligned address. Note that PCH
' RW does not provide decode down to the word or byte level.
Oh
1 RO Reserved.
0 Oh LPC Decode Enable (LDE): When this bit is set to 1, then the
RW range specified in this register is enabled for decoding to eSPI.

2.1.11 eSPI Generic I/0 Range #4 (ESPI_LGIR4)—Offset 90h

Access Method

Type: CFG Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 0

Datasheet, Volume 2 or 2
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1 8 4 0 6 2 8 4 0
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RaB':tge szcac:'sts& Field Name (ID): Description
oh
31:24 RO Reserved.
Address[7:2] Mask (ADDR_MASK): A 1 in any bit position
indicates that any value in the corresponding address bit in a
53:18 | oD received cycle will be treated as a match. The corresponding bit in
' RW the Address field, below, is ignored. The mask is only provided for
the lower 6 bits of the DWord address, allowing for decoding
blocks up to 256 bytes in size.
oh
17:16 RO Reserved.
5.5 |ON Address[15:2] (ADDR): DWord-aligned address. Note that PCH
' RW does not provide decode down to the word or byte level.
oh
1 RO Reserved.
0 Oh LPC Decode Enable (LDE): When this bit is set to 1, then the
RW range specified in this register is enabled for decoding to eSPI.

2.1.12 USB Legacy Keyboard/Mouse Control (ESPI_ULKMC)—
Offset 94h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 0[O OO OOOUOT O|OOOTO|OO0OTO O|(OOOTO(OOOTGO|OOOTO
0 2 o |3|%|3|%|2|L5||8|8|8|8
% a) ? gogoogmagx;m
"4 =4 "4 | >|>|>|2 0| (|39
w n|D|pn|0|ln|P< o|o|3|e
> a|lZ|lal2|E o w2 w|”
o0 <|I|< | o
2 HEHEHEE
0 = = n
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intel)

R:r:tge Df\fcaclélsts& Field Name (ID): Description
31:16 gg Reserved.
SMI Caused by End of Pass-through (SMIBYENDPS):
Indicates if the event occurred. Note that even if the
is oh corresponding enable bit is not set in the Bit 7, then this bit will
RW/1C/V | still be active. It is up to the SMM code to use the enable bit to
determine the exact cause of the SMI#. Writing a 1 to this bit will
clear the latch.
14:12 (F){:) Reserved.
SMI Caused by Port 64 Write (TRAPBY64W): Indicates if the
event occurred. Note that even if the corresponding enable bit is
oh not set in the Bit 3, then this t?it will still b_e active. It is up to the
11 RW/1C/V SMM code to use the enablt_a bIF to _determlne the exact cause of
the SMI#. Writing a 1 to this bit will clear the latch. Note that the
A20Gate Pass-Through Logic allows specific port 64h Writes to
complete without setting this bit.
SMI Caused by Port 64 Read (TRAPBY64R): Indicates if the
oh event occurred. Note that even if the corresponding enable bit is
10 RW/1C/V not set in the Bit 2, then this bit will still be active. It is up to the
SMM code to use the enable bit to determine the exact cause of
the SMI#. Writing a 1 to this bit will clear the latch.
SMI Caused by Port 60 Write (TRAPBY60W): Indicates if the
event occurred. Note that even if the corresponding enable bit is
oh not set in the Bit 1, then this bit will still be active. It is up to the
9 RW/1C/V SMM code to use the enablg bli_: to _determlne the exact cause of
the SMI#. Writing a 1 to this bit will clear the latch. Note that the
A20Gate Pass-Through Logic allows specific port 60h Writes to
complete without setting this bit.
SMI Caused by Port 60 Read (TRAPBYG60R): Indicates if the
oh event occurred. Note that even if the corresponding enable bit is
8 RW/1C/V not set in the Bit 0, then this bit will still be active. It is up to the
SMM code to use the enable bit to determine the exact cause of
the SMI#. Writing a 1 to this bit will clear the latch.
SMI at End of Pass-through Enable (SMIATENDPS): May
; Oh need to cause SMI at the end of a pass-through. Can occur if an
RW SMI is generated in the middle of a pass through, and needs to be
serviced later.
oh Pass Through State (PSTATE): This read-only bit indicates that
6 ROV the state machine is in the middle of an A20GATE pass-through
sequence. If software needs to reset this bit, it should set Bit 5 0.
A20Gate Pass-Through Enable (A20PASSEN): When enabled,
oh allows A20GATE sequence Pass-Through function. When enabled,
5 RW a specific cycle sequence involving writes to port 60h and port 64h
does not result in the setting of the SMI status bits.SMI# will not
be generated, even if the various enable bits are set.
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RaB':tge szci‘;'sts& Field Name (ID): Description

oh

4 RO Reserved.

3 Oh SMI on Port 64 Writes Enable (s64WEN): When set, a 1 in bit
RW 11 will cause an SMI event.

) Oh SMI on Port 64 Reads Enable (s64REN): When set, a 1 in bit
RW 10 will cause an SMI event.

1 Oh SMI on Port 60 Writes Enable (s60WEN): When set, a 1 in bit
RW 9 will cause an SMI event.

0 Oh SMI on Port 60 Reads Enable (s60REN): When set, a 1 in bit 8
RW will cause an SMI event.

2.1.13 eSPI Generic Memory Range (ESPI_LGMR)—Offset 98h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0O 00 0|0 OO O[O O O OO OOOOOOTOOOGOO|O0 OO0 0f(O0O0WO0OTO
4 o =
a o o
2 2 g
= =
U]
-

Bit Default &

Range Access Field Name (ID): Description

oh Memory Address[31:16] (MADDR): This field specifies a 64KB
31:16 | o memory block anywhere in the 4GB memory space that will be
decoded to eSPI as standard LPC Memory Cycle if enabled.

Oh
15:1 RO Reserved.

oh LPC Memory Range Decode Enable (LGMRD_EN): When this
0 bit is set to 1, then the range specified in this register is enabled
RW :
for decoding to eSPI.

2.1.14 FWH ID Select #1 (ESPI_FS1)—Offset DOh

This register contains the IDSEL fields the LPC Bridge uses for memory cycles going to
the FWH.

Access Method
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Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: 112233h

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
oooo‘oooo|0001‘0001‘001o‘oo1o|0011‘0011
i = w L o e S 9
R:rz;e Dz‘;i:'sts& Field Name (ID): Description
3108 |00 F8-FF IDSEL (IF8): IDSEL to use in FWH cycle for range enabled
' RO by BDE.EF8.
5724 | ON FO-F7 IDSEL (IF0): IDSEL to use in FWH cycle for range enabled
' RW by BDE.EFO.
9300 | 1N E8-EF IDSEL (IE8): IDSEL to use in FWH cycle for range enabled
' RW by BDE.EES.
19:16 | 1D EO-E7 IDSEL (IEO): IDSEL to use in FWH cycle for range enabled
' RW by BDE.EEO.
155 | 2N D8-DF IDSEL (ID8): IDSEL to use in FWH cycle for range
' RW enabled by BDE.EDS.
1. |2 DO0-D7 IDSEL (IDO): IDSEL to use in FWH cycle for range
' RW enabled by BDE.EDO.
- 3h C8-CF IDSEL (IC8): IDSEL to use in FWH cycle for range enabled
: RW by BDE.ECS.
30 3h CO0-C7 IDSEL (ICO): IDSEL to use in FWH cycle for range
' RW enabled by BDE.ECO.

2.1.15 FWH ID Select #2 (ESPI_FS2)—Offset D4h

This register contains the additional IDSEL fields the LPC Bridge uses for memory
cycles going to the FWH.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: 4567h

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0

0000000000000000‘0100‘01o1|o110‘0111

[a) o o o o
= S e 5 s

RS
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RaB':tge szc‘::'sts& Field Name (ID): Description
Oh
31:16 RO Reserved.
1512 | 4D 70-7F IDSEL (I70): IDSEL to use in FWH cycle for range enabled
’ RW by BDE.E70.
11:8 | 5N 60-6F IDSEL (160): IDSEL to use in FWH cycle for range enabled
' RW by BDE.E60.
4 6h 50-5F IDSEL (I50): IDSEL to use in FWH cycle for range enabled
: RW by BDE.E50.
30 7h 40-4F IDSEL (I40): IDSEL to use in FWH cycle for range enabled
’ RW by BDE.E40.

2.1.16 BIOS Decode Enable (ESPI_BDE)—Offset D8h

Note that this register effects the BIOS decode regardless of whether the BIOS is
resident on LPC or SPI. The concept of Feature Space does not apply to SPI-based
flash. PCH simply decodes these ranges as memory accesses when enabled for the SPI
flash interface.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0

Default: FFCFh

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0000000000000000‘1111|1111‘1100‘1111
5 2IEIBIR8I8(3(3|L 4 & |R[8|8|E
%) Wi w|w|g|ww|o|{-2|<4| ¢ |wiwiwfw
24 (24
R:;;e DEZ?::':S& Field Name (ID): Description
Oh
31:16 RO Reserved.
F8-FF Enable (EF8): Enables decoding of 512K of the following
15 1h BIOS range:
RO Data space: FFF80000h - FFFFFFFFh
Feature space: FFB80000h - FFBFFFFFh
FO-F8 Enable (EF0): Enables decoding of 512K of the following
14 1h BIOS range:
RW Data space: FFFO0000h - FFF7FFFFh
Feature space: FFBO0O00OOh - FFB7FFFFh
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Bit
Range

Default &
Access

Field Name (ID): Description

13

1h
RW

E8-EF Enable (EE8): Enables decoding of 512K of the following
BIOS range:

Data space: FFE80000h - FFEFFFFFh

Feature space: FFA80000h - FFAFFFFFh

12

1ih
RW

EO-E8 Enable (EEOQ): Enables decoding of 512K of the following
BIOS range:

Data space: FFEO000Oh - FFE7FFFFh

Feature Space: FFAOO00Oh - FFA7FFFFh

11

ih
RW

D8-DF Enable (ED8): Enables decoding of 512K of the following
BIOS range:

Data space: FFD80000h - FFDFFFFFh

Feature space: FF980000h - FFOFFFFFh

10

ih
RW

DO0-D7 Enable (EDO): Enables decoding of 512K of the following
BIOS range:

Data space: FFD0O00OOOh - FFD7FFFFh

Feature space: FF900000h - FF97FFFFh

1h
RW

C8-CF Enable (EC8): Enables decoding of 512K of the following
BIOS range:

Data space: FFC80000h - FFCFFFFFh

Feature space: FF880000h - FF8FFFFFh

1h
RW

CO0-C7 Enable (ECO): Enables decoding of 512K of the following
BIOS range:

Data space: FFC00000h - FFC7FFFFh

Feature space: FF800000h - FF87FFFFh

1h
RW

Legacy F Segment Enable (LFE): This enables the decoding of
the legacy 64KB range at FOO00h - FFFFFh

Note that decode for the BIOS legacy F segment is enabled by the
LFE bit only, it is not affected by the GEN_PMCON_1.iA64_EN bit.

1h
RW

Legacy E Segment Enable (LEE): This enables the decoding of
the legacy 64KB range at EO00Oh - EFFFFh

Note that decode for the BIOS legacy E segment is enabled by the
LEE bit only, it is not affected by the GEN_PMCON_1.iA64_EN bit.

5:4

Oh
RO

Reserved.

ih
RW

70-7F Enable (E70): Enables decoding of 1MB of the following
BIOS range:

Data space: FF700000h - FF7FFFFFh

Feature space: FF300000h - FF3FFFFFh
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Bit

Default &

Field Name (ID): Description

Range Access
60-6F Enable (E60): Enables decoding of 1MB of the following
2 1h BIOS range:
RW Data space: FF600000h - FF6FFFFFh
Feature Space: FF200000h - FF2FFFFFh
50-5F Enable (E50): Enables decoding of 1MB of the following
1 1h BIOS range:
RW Data space: FF500000h - FF5FFFFFh
Feature space: FF100000h - FF1FFFFFh
40-4F Enable (E40): Enables decoding of 1MB of the following
0 1h BIOS range:
RW Data space: FF400000h - FF4FFFFFh

Feature space: FFO00000h - FFOFFFFFh

2.1.17 BIOS Control (ESPI_BC)—Offset DCh

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 0
Default: 20h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O0O0/OOOGO O|OOOGO|(OOOGO|OO0OUO|[0OO0OGO(OOT1O0l0O0O0TO
[a)] EWDMOU)U)EDEED
7 HHEEEEEREENE
[aa]
RaBr:tge Dle‘i:a::l;lsts& Field Name (ID): Description
Oh
31:12 RO Reserved.
BIOS Write Reporting (Async-SMI) Enable (BWRE): 0:
1 oh Disable reporting of BIOS Write event.
RW/L 1: Enable reporting of BIOS Write event (PCBC.BWRS = 1) using
Async-SMI.
BIOS Write Status (BWRS): HW sets this bit if a memory write
access is detected to a protected BIOS range.
oh 0: Memory write to BIOS region not attempted or attempted with
10 RW/1C/V PCBC.WPD = 1.
1: A memory write transaction to BIOS region has been received
with PCBC.WPD = 0.
Note: SW must write a 1 to this bit to clear.
Oh
9 RO Reserved.
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Bit
Range

Default &
Access

Field Name (ID): Description

oh
RW/1C/V

BIOS Write Protect Disable Status (BWPDS): HW sets this bit
if configuration write access is detected to protected PCBC.WPD
bit.

0: No attempt has been made to set PCBC.WPD with PCBC.LE = 1.
1: A configuration write request has been received to set
PCBC.WPD (from 0 to 1) with PCBC.LE = 1.

Note: SW must write a 1 to this bit to clear it.

Oh
RW/L

BIOS Interface Lock-Down (BILD): When set, prevents BC.TS
and BC.BBS from being changed. This bit can only be written from
0 to 1 once.

BIOS Note: This bit is not backed up in the RTC well. This bit
should also be set in the BUC register in the RTC device to record
the last state of this value following a cold reset.

Oh
RW/V/L

Boot BIOS Strap (BBS): This field determines the destination of
accesses to the BIOS memory range. For the default, see the
Strap section for details.

0: SPI

1: LPC/eSPI

When SPI or LPC/eSPI is selected, the range that is decoded is
further qualified by other configuration bits described in the
respective sections. The value in this field can be overwritten by
software as long as the BIOS Interface Lock-Down is not set.

1ih
RW/L

Enable InSMM.STS (EISS): When this bit is set, the BIOS region
is not writable until SMM sets the InNSMM.STS bit.br] If this bit (5)
is set, then WPD must be a 1 and InSMM.STS (0xFED3_0880(0))
must be 1 also.

If this bit (5) is clear, then BIOS is writable based only on WPD =
1 and the InSMM.STS is a dont care.

oh
RO/V

Top Swap (TS): When set, PCH will invert either A16, A17, A18,
A19, or A20 for cycles going to the BIOS space (but not the
Feature space). When cleared, PCH will not invert the lines.

If booting from LPC (FWH) or eSPI, then the Boot Block Size is
fixed at 64KB and A16 is inverted if Top Swap is enabled.

If booting from SPI, then the BOOT_BLOCK_SIZE soft strap
determines if A16, A17, A18, A19, or A20 should be inverted if Top
Swap is enabled.

Note: If the Top-Swap strap is asserted, then this bit cannot be
cleared by software. The strap jumper should be removed and the
system rebooted.

BIOS Note: This bit provides a read-only path to view the state of
the Top Swap strap. It is backed up and driven from the RTC well.
BIOS will need to program the corresponding register in the RTC
well, which will be reflected in this register.

Oh
RO

Reserved.
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Bit
Range

Default &
Access

Field Name (ID): Description

oh
RO/V

eSPI Enable Pin Strap (ESPI): This field determines the
destination of accesses to the D31:F0 and related Fixed and
Variable I0 and Memory decode ranges, including BIOS memory
range.

0 = LPC is the D31:FO0 target.

1 = eSPI is the D31:F0 target.

Note: This field cannot be overwritten by software (unlike the
PCBC.BBS field).

Oh
RW/L

Lock Enable (LE): When set, setting the WP bit will cause SMI.
When cleared, setting the WP bit will not cause SMI. Once set, this
bit can only be cleared by a PLTRST#. When this bit is set, EISS -
bit (5) of this register is locked down.

Oh
RW

Write Protect Disable (WPD): When set, access to the BIOS
space is enabled for both read and write cycles to BIOS. When
cleared, only read cycles are permitted to the FWH or SPI flash.
When this bit is written from a 0 to a 1 and the LE bit is also set,
an SMI# is generated. This ensures that only SMM code can
update BIOS.

eSPI PCR Registers Summary

These registers are within the PCH Private Configuration Space which is accessible
through the PCH Sideband Interface. They can be accessed via (SBREG_BAR + PortID
+ Register Offset).

Summary of eSPI PCR Registers

Offset Offset . Default
Start End Register Name (ID)—Offset Value
4000h 4003h eSPI Slave Configuration and Link Control (SLV_CFG_REG_CTL)—Offset oh
4000h
4004h 4007h eSPI Slave Configuration Register Data (SLV_CFG_REG_DATA)—Offset oh
4004h
4020h 4023h Peripheral Channel Error for Slave 0 (PCERR_SLV0)—Offset 4020h Oh
4030h 4033h Virtual Wire Channel Error for Channel 0 (VWERR_SLV0)—Offset 4030h Oh
4040h 4043h Flash Access Channel Error for Slave 0 (FCERR_SLV0)—Offset 4040h Oh
4050h 4053h Link Error for Slave 0 (LNKERR_SL0)—Offset 4050h FFOOh

eSPI Slave Configuration and Link Control
(SLV_CFG_REG_CTL)—Offset 4000h

Access Method

Type: MSG Register
(Size: 32 bits)

Default: Oh

Device:
Function:
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o N

2 2 1 1
4 0 6 2
000oo‘oooo‘oooo‘oooooooooooo

8 4 0

SCRE| o ~w
SCRS | o

SBLCL | ©

o s el &
] 0 Q
a4 9]

RSV
RSVD
SCRA

Bit
Range

Default &
Access

Field Name (ID): Description

31

oh
RW/1S/V

Slave Configuration Register Access Enable (SCRE): Writing
a 1 to this field triggers an access (SCRT) to a Slave Config
Register ('Go").

Note: Hardware clears this bit to 0 (& sets the SCRS field) when
the transaction has completed on the eSPI bus. In the case of a
configuration/status register read, the data is valid only after this
bit has been cleared by HW.

Note: The SCRE is effective only if SCRS is clear.

30:28

Oh
RW/1C/V

Slave Configuration Register Access Status (SCRS): This
field is set by upon the completion of a configuration register
access (SCRE). Software must clear this field by writing all 1s
before initiating another Slave configuration register access
(SCRE).

Oh: Status not valid

1h: Slave No_Response

2h: Slave Response CRC Error

3h: Slave Response Fatal Error

4h: Slave Response Non-Fatal Error

5h - 6h: Reserved

7h: No errors (transaction completed successfully)

27

Oh
RW/1S

SB eSPI Link Configuration Lock (SBLCL): When set, eSPI
controller prevents writes (i.e., SET_CONFIGURATION)to any eSPI
Specification defined Slave Capabilities and Configuration registers
in the reserved register address range (Oh - 7FFh). Access to
Slave implementation specific configuration registers outside this
range are not impacted by this lock bit and are always available -
access protections to such registers are Slave implementation
dependent.

Note: This bit cannot be written to 0 once it has been set to 1. It
can only be cleared by PLTRST# assertion. The lock is
automatically disabled if and while the LNKERR_SLV0.SLCRR
register bit is asserted (upon an eSPI link Fatal Error condition) to
allow BIOS (or another SW agent) to attempt to recover the link.
Note: This bit has no effect when PLTRST# is asserted.

BIOS Note: BIOS must ensure that this bit is set to 1 after initial
eSPI link configuration is over to prevent any further
(unintentional or malicious) changes to the eSPI link configuration

26:21

Oh
RO

Reserved.
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RaB':tge szc‘;:'sts& Field Name (ID): Description
Slave ID (SID): eSPI Slave ID (CS#) to which the Slave
Configuration Register Access (SCRT) is directed.
50:19 | o0 00: eSPI Slave 0 (EC/BMC)
' RW 01: eSPI Slave 1 (for Server SKU only and when a when a second
eSPI Slave device is present)
10 - 2'b11: Reserved
18 gg Reserved.
Slave Configuration Register Access Type (SCRT):
00: Slave Configuration register read from address SCRA[11:0]
(GET_CONFIG)(br) 01: Slave Configuration register write to
address SCRA[11:0] (SET_CONFIG)(br) 10: Slave Status register
read (GET_STATUS)(br) 11: In-Band Reset
Note: Writes to Slave Configuration registers in the reserved
address range (Oh - 7FFh) are gated by the SBLCL bit.
oh Note: Setting this field to 10 triggers a Get_Status command to
17:16 | o the Slave. In this case, the SCRA field is ignored and only the
lower 16-bits of the returned data (SLV_CFG_REG_DATA[15:0])
are valid.
Note: Setting this field to 11 triggers an In-Band Reset command
to the Slave. In this case, the SCRA field is ignored and no data is
returned. This command resets the link for the targeted Slave to a
default configuration. Software is responsible for reinitializing the
link to optimized (higher performance) settings using these
registers.
15:12 gg Reserved.
11:0 (;Cv Slave Configuration Register Address (SCRA)

eSPI Slave Configuration Register Data
(SLV_CFG_REG_DATA)—Offset 4004h

Access Method

Type: MSG Register Device:

(Size: 32 bits) Function:
Default: Oh

3 2 2 2 1 1

1 8 4 0 6 2 8 4 0

000 O0fO0OO0OOOOOOO|OOOO(OOOO OO OOU OO OOTUO OO OO OO

SCRD
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intel)

For reads, data in this register is valid after the CTL.SCRE bit has
been cleared by HW and the CTL.SCRS field indicates a successful

transaction.

R:ri‘tge szci‘é'sts& Field Name (ID): Description
Slave Configuration Register for Read and Write data
(SCRD): Configuration register Write data from software or read
data from the Slave.
oh For writes, this register must be programmed before the CTL
31:0 .
RW/V register.

2.2.3 Peripheral Channel Error for Slave 0 (PCERR_SLVO0)—

Offset 4020h

Access Method

Type: MSG Register Device:
(Size: 32 bits) Function:
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00O 0O|0O OO OO O OOO OOTWOO0OOTU OU OO0 O0O0TWOfO 0|0 0O 0 O
o || ¥ |22 S g8 8 (el e |8 @
0n > < X |5 n w . T 0 . - o
@)
. o £ |3|% = S |5 3] | 2 |8 g
A o o o a a
g 9
!
0]
'xl
|_
0
o
I|
>
0
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RaBI:tge Dle\?::glsts& Field Name (ID): Description
31:29 gg Reserved.
SLV_HOST_RST_ACK_OVRD: A 1 in this bit will cause the eSPI-
oh MC to not wait for the Slave HOST_RESET_ACK Virtual Wire before
28 RW (immediately) asserting the ResetPrepAck (Host space, GenPrep).
The Host_Reset_Warn VW will be transmitted to the Slave
independent of the setting for this bit.
Peripheral Channel Received Master or Target Abort
Reporting Enable (PCRMTARE):
00: Disable RMA or RTA Reporting
01: Reserved
2726 | O 10: Enable RMA or RTA Reporting as SERR
' RW 11: Enable RMA or RTA Reporting as SMI
Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h)
when PLTRST# is deasserted.
Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is
deasserted.
Peripheral Channel Unsupported Request Reporting Enable
(PCURRE): If set to 1 by software, it allows reporting of an
Unsupported Request (UR) as a System Error (SERR).
If eSPI controller decodes a Posted transaction that is not
supported, it sets the PCURD bit. If PCCMD.SEE (SERR enable) is
»5 Oh also set to 1, then eSPIMC sets the PCSTS.SSE (Signaled System
RW Error) bit and sends a Do_SErr message.
Note: If the transaction was a Non-Posted request, then the agent
handles the transaction as an Advisory Non-Fatal error, and no
error logging or signaling is done.
The Completion with UR Completion Status serves the purpose of
error reporting.
Peripheral Channel Unsupported Request Detected
oh (PCURD): Set to 1 by hardware upon detecting an Unspported
24 RW/1C/V Request (UR) that is not considered an Advisory Non- Fatal error
and PCERR.PCURRE is set. Cleared to 0 when software writes a 1
to this register.
23:15 gg Reserved.
Peripheral Channel Non-Fatal Error Reporting Enable
(PCNFEE):
00: Disable Non-Fatal Error Reporting
01: Reserved
10: Enable Non-Fatal Error Reporting as SERR
14:13 | 0N 11: Enable Non-Fatal Error Reporting as SMI
' RW Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h)
when PLTRST# is deasserted.
Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is
deasserted.
Note: SMI/SERR messages are not generated if the Host is in
reset (PLTRST# asserted).

106
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R:r:tge Df\fcaclélsts& Field Name (ID): Description
Peripheral Channel Non-Fatal Status (PCNFES): This field is
set by hardware if a Non-Fatal Error condition is detected on the
Peripheral Channel. Software must clear this bit.

oh 0: No Non-Fatal Error detected
12 RW/1C/V 1: Non-Fatal Error detected (PCNFEC has a non-zero value)

Note: Clearing this unlocks the PCNFEC field and triggers a SB
Deassert_SMI message if PCNFEE is set to SMI.
Note: Setting of this bit is independent of the enable to generate a
SMI/SERR (PCNFEE)
Peripheral Channel Non-Fatal Status (PCNFEC):
Oh: No error
1h: Slave Response Code: NONFATAL_ERROR
2h: Slave Response Code: Unsuccessful Completion
3h: Unexpected completion received from Slave (i.e. completion
without non-posted request or completion with invalid tag or
completion with invalid length)
4h: Unsupported Cycle Type (w.r.t. Command)

11:8 | Oh 5h: Unsupported Message Code

' RO/V 6h: Unsupported Address/Length alignment (upstream only):
Memory: Address + Length > 64 B (aligned) [for both Posted and
Non-Posted transactions]
7h: Unsupported Address/Length alignment (upstream only):
Memory: 64-bit Address with Addr[63:32] = Oh [for both Posted
and Non-Posted transactions]
8h - Fh: Reserved
Note: This field is updated after a Peripheral channel transaction is
completed if the PCNFES bit is not set.
7 gg Reserved.
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RaB':tge szc‘::'sts& Field Name (ID): Description
Peripheral Channel Fatal Error Reporting (PCFEE):
00: Disable Fatal Error Reporting
01: Reserved
10: Enable Fatal Error Reporting as SERR (IOSF-SB Do_SErr
message)
oh 11: Enable Fatal Error Reporting as SMI (IOSF-SB Assert_SMI

6:5 RW message)
Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h)
when PLTRST# is deasserted.
Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is
deasserted.
Note: SMI/SERR messages are not generated if the Host is in
reset (PLTRST# asserted).
Peripheral Channel Fatal Error Reporting (PCFES): This field
is set by hardware if a Fatal Error condition is detected on the
Peripheral Channel. Software must clear this bit by writing a 1 to
it.

4 Oh 0: No Fatal Error detected

RW/1C/V | 1: Fatal Error Type 2 detected (PCFEC has a non-zero value)
Note: Clearing this unlocks the PCFEC field and triggers an SB
Deassert_SMI message if PCFEE is set to SMI.

Note: Setting of this bit is independent of the enable to generate a
SMI/SERR (PCFEE).

2.2.4

108

Peripheral Channel Fatal Error Cause (PCFEC):

Oh: No error

1h - 7h: Reserved

8h: Malformed Slave Response Payload: Payload length > Max
Payload Size (aligned) [Type 2]

oh 9h: Malformed Slave Response Payload: Read request size > Max
RO/V Read Request Size (aligned) [Type 2]

Ah: Malformed Slave Response Payload: Address + Length > 4KB
(aligned) [Type 2]

Bh - Fh: Reserved

Note: This field is updated after a Peripheral channel transaction is
completed if the PCFES bit is not set.

3:0

Virtual Wire Channel Error for Channel 0 (VWERR_SLVO0)—
Offset 4030h

Access Method

Type: MSG Register Device:
(Size: 32 bits) Function:
Default: Oh
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 0|/0OOOGO|OOOGO|OO0OOUO|0OO0OTG O|[OO0OUO(OOOTGO0|O0OO0O0O
4 =|= 4 z |z Z x| 2 |2 S
Z|v s |2 s S s >
22 P DS >
> | >
RaBritge Dzr:a::l:sts& Field Name (ID): Description
oh
31:28 RO Reserved.
Master NMIOUT (Virtual Wire) to Slave Enable (VWNMIOE):
0: Disable NMIOUT# reporting
7 Oh 1: Enable NMIOUT# reporting to Slave via eSPI Virtual Wire
RW Note: This field is supported for server platforms only [Server
SKU].
Note: This bit is locked when VWNSMIEL = 1.
Master SMIOUT (Virtual Wire) to Slave Enable (VWSMIOE):
0: Disable SMIOUT# reporting (SMI#_Sent indication from PMC is
ignored)
2% oh 1: Enable SMIOUT# reporting to Slave via eSPI Virtual Wire (upon
RW receiving a SMI#_Sent indication from PMC)
Note: This field is supported for server platforms only [Server
SKU.
Note: This bit is locked when VWNSMIEL = 1.
oh
25:15 RO Reserved.
Virtual Wire Channel Non-Fatal Error Reporting Enable
(VWNFEE):
00: Disable Non-Fatal Error Reporting
01: Reserved
10: Enable Non-Fatal Error Reporting as SERR (SB Do_SErr
message)
14:13 | Oh 11: Enable Non-Fatal Error Reporting as SMI (SB Assert_SMI
: RW message)
Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h)
when PLTRST# is deasserted.
Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is
deasserted.
Note: SMI/SERR messages are not generated if the Host is in
reset (PLTRST# asserted).
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RaBr:tge Dle\i:a::l;_lsts& Field Name (ID): Description
Virtual Wire Channel Non-Fatal Error Status (VWNFES): This
field is set by hardware if a Non-Fatal Error condition is detected
on the Virtual Wire Channel. Software must clear this bit.

oh 0: No Non-Fatal Error detected

12 RW/1C/V 1: Non-Fatal Error detected (VWNFEC has a non-zero value)
Note: Clearing this unlocks the VWNFEC field and triggers an SB
Deassert_SMI message if VWNFEE is set to SMI.
Note: Setting of this bit is independent of the enable to generate a
SMI/SERR (VWNFEE).
Virtual Wire Channel Non-Fatal Error Cause (VWNFEC):
Oh: No error
1h: Slave Response Code: NONFATAL_ERROR

oh 2h - Dh: Reserved

11:8 RO/V Eh: Slave Virtual Wire: NON_FATAL_ERROR: 0 to 1 transition (1 to
0 transition on this VW is ignored)
Fh: Reserved
Note: This field is updated after a Virtual Wire Channel transaction
is completed if the VWNFES bit is not set.

7 gt‘) Reserved.
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intel)

R:r:tge Difci‘é'gs& Field Name (ID): Description
Virtual Wire Channel Fatal Error Reporting Enable
(VWFEE):
00: Disable Fatal Error Reporting
01: Reserved
10: Enable Fatal Error Reporting as SERR (IOSF-SB Do_SErr
65 Oh message)

: RW 11: Enable Fatal Error Reporting as SMI (SB Assert_SMI message)
Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h)
when PLTRST# is deasserted.

Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is

deasserted. Note: SMI/SERR messages are not generated if the

Host is in reset (PLTRST# asserted).

Virtual Wire Channel Fatal Error Status (VWFES): This field is

set by hardware if a Fatal Error condition is detected on the Virtual

Wire Channel. Software must clear this bit by writing all 1s to it.
oh 0: No Fatal Error detected

4 RW/1C/V 1: Fatal Error Type 2 detected (VWFEC has a non-zero value)
Note: Clearing this unlocks the VWFEC field and triggers an SB
Deassert_SMI message if VWFEE is set to SMI.

Note: Setting of this bit is independent of the enable to generate a
SMI/SERR (VWFEE).
Virtual Wire Channel Fatal Error Cause (VWFEC):
Oh: No error
1h - 7h: Reserved
8h: Malformed Slave Response Payload: VW Count > Max. VW
oh Count [Type 2]

3:0 ROV 9h - 4'hD: Reserved
Eh: Slave Virtual Wire: FATAL_ERROR 0 to 1 transition (1 to 0
transition on this VW is ignored) [Type 2]
Fh: Reserved
Note: This field is updated after a Virtual Wire Channel transaction
is completed if the VWFES bit is not set.

2.2.5 Flash Access Channel Error for Slave 0 (FCERR_SLVO0)—

Offset 4040h

Access Method

Type: MSG Register Device:
(Size: 32 bits) Function:
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 oo0OlOOOTOOOOOOOOGOOOOUOOOOT OO O OO0 O0 00O
o g2l 8 |el e gl v
n [T [T [T 0n [T [T [T
b = = = x O O O
O O [©] w [ (e
[ [ [T
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Bit
Range

Default &
Access

Field Name (ID): Description

31:15

Oh
RO

Reserved.

14:13

Oh
RW

Flash Access Channel Non-Fatal Error Reporting Enable
(FCNFEE):

00: Disable Non-Fatal Error Reporting

01: Reserved

10: Enable Non-Fatal Error Reporting as SERR (SB Do_SErr
message)

11: Enable Non-Fatal Error Reporting as SMI (SB Assert_SMI
message)

Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h)
when PLTRST# is deasserted.

Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is
deasserted.

Note: SMI/SERR messages are not generated if the Host is in
reset (PLTRST# asserted).

12

Oh
RW/1C/V

Flash Access Channel Non-Fatal Error Status (FCNFES): This
field is set by hardware if a Non-Fatal Error condition is detected
on the Flash Access Channel. Software must clear this bit.

0: No Non-Fatal Error detected

1: Non-Fatal Error detected (FCNFEC has a non-zero value) Note:
Clearing this unlocks the FCNFEC field and triggers an SB
Deassert_SMI message if FCNFEE is set to SMI.

Note: Setting of this bit is independent of the enable to generate a
SMI/SERR (FCNFEE).

Oh
RO/V

Flash Access Channel Non-Fatal Error Cause (FCNFEC):

Oh: No error

1h: Slave Response Code: NONFATAL_ERROR

2h: Slave Response Code: Unsuccessful Completion [for Slave-
Attached Flash accesses only]

3h: Unexpected completion received from Slave (i.e. completion
without non-posted request or completion with invalid tag or
completion with invalid length) [for Slave- Attached Flash
accesses only]

2h - 3h: Reserved

4h: Unsupported Cycle Type (w.r.t. Command) [for SPT-LP Master
Attached Flash this should only be unsupported Erase Block Size]
5h: Reserved

6h: Unsupported Address (i.e., address > Flash linear address
range) [for Master- Attached Flash accesses only] - set to Flash
Access Error

7h: Reserved

8h - Fh: Reserved

Note: This field is updated after a Flash Access Channel
transaction is completed if the FCNFES bit is not set

Oh
RO

Reserved.
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R:r:tge Df\fcaclélsts& Field Name (ID): Description
Flash Access Channel Fatal Error Reporting Enable (FCFEE):
00: Disable Fatal Error Reporting
01: Reserved
10: Enable Fatal Error Reporting as SERR (SB Do_SErr message)
oh 11: Enable Fatal Error Reporting as SMI (SB Assert_SMI message)
6:5 RW Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h)
when PLTRST# is deasserted.
Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is
deasserted.
Note: SMI/SERR messages are not generated if the Host is in
reset (PLTRST# asserted).
Flash Access Channel Fatal Error Status (FCFES): This field is
set by hardware if a Fatal Error condition is detected on the Flash
Access Channel. Software must clear this bit by writing a 1 to it.
oh 0: No Fatal Error detected
4 RW/1C/V 1: Fatal Error Type 2 detected (FCFEC has a non-zero value)
Note: Clearing this unlocks the FCFEC field and triggers an IOSF-
SB Deassert_SMI message if FCFEE is set to SMI.
Note: Setting of this bit is independent of the enable to generate a
SMI/SERR (FCFEE).
Flash Access Channel Fatal Error Cause (FCFEC):
Oh: No error
1h - 7h: Reserved
8h: Malformed Slave Response Payload: Payload length > Max
oh Payload Size [Type 2]
3:0 ROV 9h: Malformed Slave Response Payload: Read request size > Max
Read Request Size [for Master-Attached Flash accesses only]
[Type 2]
Ah - Fh: Reserved
Note: This field is updated after a Flash Access Channel
transaction is completed if the FCFES bit is not set.

2.2.6 Link Error for Slave 0 (LNKERR_SLO)—Offset 4050h

Access Method

Type: MSG Register Device:
(Size: 32 bits) Function:
Default: FFOOh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 oo0OfO0OOOTOOOOGO|O0OOOO|1L 111 ‘ 111 1/0 0 0 0|0 O 0 O
g g u lal 9 5 2
g 7 E Bl B 6 5
a 24 [ [ — —

— | 4 - E

& i
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Bit
Range

Default &
Access

Field Name (ID): Description

31

Oh
RW/1C/V

eSPI Link and Slave Channel Recovery Required (SLCRR):
HW sets this bit when it has detected a Type 1 Fatal Error
condition, for any channel (LFET1C is non-zero). Setting of this bit
will trigger an error handling sequence by the eSPI controller
followed by the suspension of all HW initiated transactions on the
eSPI link with the Slave. SW must clear this bit (by writing a 1 to
it) after it has taken all necessary actions to recover the link. This
indicates the eSPI controller to resume HW initiated transactions
with the Slave.

30:23

Oh
RO

Reserved.

22:21

Oh
RW

Fatal Error Type 1 Reporting Enable (LFET1E):

00: Disable Fatal Error Type 1 Reporting

01: Reserved

10: Enable Fatal Error Type 1 Reporting as SERR (SB Do_SErr
message)

11: Enable Fatal Error Type 1 Reporting as SMI (SB Assert_SMI
message)

Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h)
when PLTRST# is deasserted.

Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is
deasserted.

Note: SMI/SERR messages are not generated if the Host is in
reset (PLTRST# asserted).

Note: When this error is reported, SW must also inspect and
handle the SLCRR field.

20

Oh
RW/1C/V

Fatal Error Type 1 Reporting Status (LFET1S): This field is set
by hardware if a Link Fatal Error Type 1 condition is detected on
the eSPI link (any transaction). Software must clear this bit by
writing a 1 to it.

0: No Link Fatal Error Type 1 detected

1: Fatal Error Type 1 detected (LFET1C has a non-zero value.
Note: Clearing this unlocks the LFET1C field and triggers an SB
Deassert_SMI message if LFET1E is set to SMI.

Note: Setting of this bit is independent of the enable to generate a
SMI/SERR (LFET1E).

Datasheet, Volume 2 or 2




Enhanced SPI Interface (D31:F0)

intel)

R:r:tge Df\fcaclélsts& Field Name (ID): Description
Link Fatal Type 1 cause (LFET1C):
Oh: No error
1h: Slave Response Code: NO_RESPONSE [Type 1]
2h: Slave Response Code: FATAL_ERROR [Type 1]
3h: Slave Response Code: CRC_ERROR [Type 1]

19:16 | 0N 4h: Invalid Slave Response Code (w.r.t. to Command) [Type 1]

' RO/V 5h: Invalid Slave Cycle Type (w.r.t. to Command) [Type 1]
6h - Fh: Reserved
Note: This field is updated after a transaction (any channel) is
completed if the LFET1S bit is clear.
Note: A non-zero value in this field also causes the SLCRR bit to
be set.
Link Fatal Error Type 1 Cycle Type (LFET1CTYP): When
LFET1C is set, this field reflects the Cycle Type for the transaction
- that encountered the Fatal Error Type 1. If no valid Cycle Type

15:8 ROV exists w.r.t. the Command (LFET1CMD), this field is set to FFh to
indicate that it should be ignored.
Note: This field is updated after a transaction (any channel) is
completed if the LFET1S bit is clear.
Link Fatal Error Type 1 Command (LFET1CMD): When

oh LFET1C is set, this field reflects the Command for the transaction

7:0 ROV that encountered the Fatal Error Type 1.
Note: This field is updated after a transaction (any channel) is
completed if the LFET1S bit is clear.
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3  P2SB Bridge (D31:F1)

3.1 P2SB Configuration Registers Summary
Table 3-1. Summary of P2SB Configuration Registers
%ftf:ftt Oé:'sde t Register Name (ID)—Offset D\f;fuuelt
Oh 3h PCI Identifier (PCIID)—Offset Oh C5C58086h
4h 5h PCI Command (PCICMD)—Offset 4h 4h
8h 8h Revision ID (PCIRID)—Offset 8h Oh
9h Ch Class Code (PCICC)—Offset 9h 58000h
Eh Eh PCI Header Type (PCIHTYPE)—Offset Eh Oh
10h 13h Sideband Register Access BAR (SBREG_BAR)—Offset 10h 4h
14h 17h Sideband Register BAR High DWORD (SBREG_BARH)—Offset 14h Oh
2Ch 2Fh PCI Subsystem Identifiers (PCIHSS)—Offset 2Ch Oh
50h 51h VLW Bus:Device:Function (VBDF)—Offset 50h F8h
52h 53h ERROR Bus:Device:Function (EBDF)—Offset 52h F8h
54h 57h Routing Configuration (RCFG)—Offset 54h C700h
60h 60h High Performance Event Timer Configuration (HPTC)—Offset 60h Oh
64h 65h IOXAPIC Configuration (IOAC)—Offset 64h Oh
6Ch 6Dh IOXAPIC Bus:Device:Function (IBDF)—Offset 6Ch F8h
70h 71h HPET Bus:Device:Function (HBDF)—Offset 70h F8h
80h 83h Sideband Register posted 0 (SBREGPOSTEDO)—Offset 80h Oh
84h 87h Sideband Register posted 1 (SBREGPOSTED1)—Offset 84h Oh
88h 8Bh Sideband Register posted 2 (SBREGPOSTED2)—Offset 88h Oh
8Ch 8Fh Sideband Register posted 3 (SBREGPOSTED3)—Offset 8Ch Oh
90h 93h Sideband Register posted 4 (SBREGPOSTED4)—Offset 90h Oh
94h 97h Sideband Register posted 5 (SBREGPOSTED5)—Offset 94h Oh
98h 9Bh Sideband Register posted 6 (SBREGPOSTED6)—Offset 98h Oh
9Ch 9Fh Sideband Register posted 7 (SBREGPOSTED7)—Offset 9Ch Oh
AOh A3h Display Bus:Device:Function (DISPBDF)—Offset AOh 60010h
A4dh AS5h ICC Register Offsets (ICCOS)—Offset A4h Oh
BOh B3h Endpoint Mask 0 (EPMASKO0)—Offset BOh Oh
B4h B7h Endpoint Mask 1 (EPMASK1)—Offset B4h Oh
B8h BBh Endpoint Mask 2 (EPMASK2)—Offset B8h Oh
BCh BFh Endpoint Mask 3 (EPMASK3)—Offset BCh Oh
COh C3h Endpoint Mask 4 (EPMASK4)—Offset COh Oh
C4h C7h Endpoint Mask 5 (EPMASK5)—Offset C4h Oh
C8h CBh Endpoint Mask 6 (EPMASK6)—Offset C8h Oh
CCh CFh Endpoint Mask 7 (EPMASK7)—Offset CCh Oh
DOh D3h SBI Address (SBIADDR)—Offset DOh Oh
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Table 3-1.

3.1.1

3.1.2

Summary of P2SB Configuration Registers (Continued)

Offset | Offset Register Name (ID)—Offset Default
D4h D7h SBI Data (SBIDATA)—Offset D4h Oh
D8h DSh SBI Status (SBISTAT)—Offset D8h Oh
DAh DBh SBI Routing Identification (SBIRID)—Offset DAh Oh
DCh DFh SBI Extended Address (SBIEXTADDR)—Offset DCh Oh
EOh E3h P2SB Control (P2SBC)—Offset EOh Oh
E4h E4h Power Control Enable (PCE)—Offset E4h 1h

PCI Identifier (PCIID)—Offset Oh

Access Method

Type: CFG Register Device: 31

(Size: 32 bits) Function: 1

Default: C5C58086h

3 2 2 2 1 1

1 8 4 0 6 2 8 4 0

1100010111000101‘1000000010000110
(S a
[a) >

RaBritge Df\f:i:::lsts& Field Name (ID): Description
31:16 | €3C5h Device Identification (DID): Indicates the device identification.
: RO
15.0 | 8086h Vendor Identification (VID): Indicates Intel
: RO

PCI Command (PCICMD)—Offset 4h

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 1
Default: 4h
15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
S Ela |6 |8 |8 |38 |88 |a
&5 =
? = o a a g 3 ) ) s o]
24 = @ 24 = =
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RaBritge Dle\i:a::l;_lsts& Field Name (ID): Description
Oh
15:11 RO Reserved.
10 oh Interrupt Disable (INTD): P2SB does not issue any interrupts
RO on its own behalf
9 Oh Fast Back to Back Enable (FB2BE): Not applicable
RO
8 Oh SERR# Enable (SE): P2SB does not issue SERR# on its own
RO behalf.
Oh
7 RO Reserved.
6 oh Parity Error Response (PER): No support for parity error
RO detection.
5 Oh VGA Palette Snoop (VGA): Not applicable.
RO
4 Oh Memory Write & Invalidate Enable (MWIE): Not applicable.
RO
3 Oh Special Cycle Enable (SCE): Not applicable.
RO
) 1h Bus Master Enable (BME): Bus mastering cannot be disabled as
RO this device acts as a proxy for non-PCI devices.
oh Memory Space Enable (MSE): Will control the P2SB acceptance
1 RW of PCI MMIO BARs only. Other legacy regions are unaffected by
this bit.
Oh I/0 Space Enable (IOSE): Legacy regions are unaffected by
0 g
RW this bit.

3.1.3 Revision ID (PCIRID)—Offset 8h

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 1
Default: Oh
7 4 0
0 0 0 0 0 0 0 0
[a)
o
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intel)

R:ri‘tge szci‘é'sts& Field Name (ID): Description
oh Revision ID (RID): Indicates stepping of the host controller.
7:0 RO Refer to Device and Revision ID table in Voll of the EDS for
specific value.

3.1.4 Class Code (PCICC)—Offset 9h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1
Default: 58000h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
00000000|00000101‘10000000|00000000
a Q O =
7 2 5
4
Bit Default & . . A
Range Access Field Name (ID): Description
oh
31:24 RO Reserved.
2316 | o0 Base Class Code (BCC): Indicates a memory controller device
: RO class.
15:g | 800 Sub-Class Code (SCC): Indicates an unspecified other memory
' RO controller.
7:0 Oh Programming Interface (PI): No programming interface.
: RO

3.1.5 PCI Header Type (PCIHTYPE)—Offset Eh

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 1
Default: Oh
7 4 0
0 0 0 0 ‘ 0 0 0 0
2 &
= -
I
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RaB':tge Dxfcac:'sts& Field Name (ID): Description
. oh Multi-Function Device (MFD): Indicates that this is part of a
RO multi-function device.
6:0 oOh Header Type (HTYPE): Indicates a generic device header.
: RO

Sideband Register Access BAR (SBREG_BAR)—Offset 10h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1
Default: 4h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
ooo0o000‘00000ooooooooooooooo‘o100
< [T in} w
o w [a o
o o
| g \ﬁ
R:;;e D:Zi:'sts& Field Name (ID): Description
3124 | Oh Register Base Address (RBA): Lower DWORD of the base
’ RW address for the sideband register access BAR.
23:4 |90 : Hardwired to O to request a BAR of 16MB
: RO
3 Oh Prefetchable (PREF): Indicates this is not prefetchable.
RO
2h Address Type (ATYPE): Indicates that this can be placed
2:1 .
RO anywhere in 64b space.
0 Oh Space Type (STYPE): Indicates memory space
RO

Sideband Register BAR High DWORD (SBREG_BARH)—
Offset 14h

Access Method

Type: CFG Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 1
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3.1.8

3.1.9

3 2 2 2 1 1
1 8 4 0 6 2

0 o0oo0O0OflO0OOOOOOOOOOOOOOOOOOOGO OO OOUOO0O O0O00O0

8 4 0

T
<
o0
24

R:ri\tge Df\fcaclélsts& Field Name (ID): Description
310 | Oh Register Base Address (RBAH): Upper DWORD of the base
' RW address for the sideband register access BAR.

PCI Subsystem Identifiers (PCIHSS)—Offset 2Ch

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2

0000000000000000‘0000000000000000

8 4 0

SSID
SSVID

R:ri\;e Df\fcacl;lsts& Field Name (ID): Description
31:16 | O° Subsystem ID (SSID): Written by BIOS. Not used by hardware.
: RW/O
Oh Subsystem Vendor ID (SSVID): Written by BIOS. Not used by
15:0
RW/O hardware.

VLW Bus:Device:Function (VBDF)—Offset 50h

This register specifies the bus:device:function ID that will be used for its Requester ID.
This field is default to Bus 0: Device 31: Function 0 after reset. BIOS shall program this
field accordingly if unique bus:device:function nhumber is required.

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 1

Default: F8h
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15 12 8 4 0
0 0 0 0 0 0 0 0 ‘ 1 1 1 1 ‘ 1 0 0 0
) > )
=) w =2
o o 2
Bit Default & . . L
Range Access Field Name (ID): Description
. Oh Bus Number (BUS)
15:8
RW
2.3 1Fh Device Number (DEV)
: RW
2:0 Oh Function Number (FUNC)
: RW

3.1.10 ERROR Bus:Device:Function (EBDF)—Offset 52h

This register specifies the bus:device:function ID that the Error Signalling messages
will use for its Requester ID. This field is default to Bus 0: Device 31: Function 0 after
reset. BIOS shall program this field accordingly if unique bus:device:function number is

required.

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 1
Default: F8h
15 12 8 4 0
0 0 0 0 0 0 0 0 ‘ 1 1 1 1 ‘ 1 0 0 0
) > @]
> [ =
m (a] =)
[T
Bit Default & . . R
Range Access Field Name (ID): Description
) Oh Bus Number (BUS)
15:8
RW
. 1Fh Device Number (DEV)
7:3
RW
. Oh Function Number (FUNC)
2:0 RW

3.1.11 Routing Configuration (RCFG)—Offset 54h

This register contains information used for routing transactions between primary and
sideband interfaces.

Access Method
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Type: CFG Register Device: 31
(Size: 32 bits) Function: 1

Default: C700h

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0000000000000000‘11000111|0000‘oooo
[a] [a) [a) w
3 g ‘ g 2
o & o
R:rizje Df\fcacl;lsts& Field Name (ID): Description
oh
31:16 RO Reserved.
Reserved Page Register Destination ID (RPRID): Specifies
c7h the IOSF-SB destination ID for sending Reserved Page Register
15:8 | o cycles (e.g. Port 80h). By default this will load to the ID of the LPC
or eSPI device depending on which has been strapped active in
the system.
oh
7:1 RO Reserved.
oh RTC Shadow Enable (RSE): When set, all IO writes to the RTC
0 RW will be also sent to the PMC. This allows cases where the battery
backed storage is in an external PMIC.

3.1.12 High Performance Event Timer Configuration (HPTC)—
Offset 60h

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 1
Default: Oh
7 4 0
0 0 0 0 0 0 0 0
‘ : ‘ : : ‘
< > <
0
4
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RaB':tge szc‘;:'sts& Field Name (ID): Description
oh Address Enable (AE): When set, the P2SB will decode the High
7 RW Performance Timer memory address range selected by bits 1:0
below.
Oh
6:2 RO Reserved.
Address Select (AS): This 2-bit field selects 1 of 4 possible
memory address ranges for the High Performance Timer
oh functionality. The encodings are:
1:0 RW 00 : FEDO_0000h - FEDO_O03FFFh
01 : FEDO_1000h - FEDO_13FFFh
10 : FEDO_2000h - FEDO_23FFFh
11 : FEDO_3000h - FEDO_33FFFh

3.1.13 IOXAPIC Configuration (IOAC)—Offset 64h

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 1
Default: Oh
15 12 8 4 0
0 0 0 0 0 0 0 ’ 0 0 0 0 0 0 0 0
[a)] 1] |
> < w
RaBr:tge Dle‘i:a::l;lsts& Field Name (ID): Description
Oh
15:9 RO Reserved.
8 oh Address Enable (AE): When set, the P2SB will decode the
RW IOXAPIC memory address range selected by bits 7:0 below.
APIC Range Select (ASEL): These bits define address bits
2:0 oh 19:12 for the IOXAPIC range. The default value of 00h enables
' RW compatibility with prior products as an initial value. This value
must not be changed unless the IOXAPIC Enable bit is cleared.

3.1.14 IOXAPIC Bus:Device:Function (IBDF)—Offset 6Ch

This register specifies the bus:device:function ID that the IOXAPIC will use in the
following : As the Requester ID when initiating Interrupt Messages to the CPU As the
Completer ID when responding to the reads targeting the IOXAPICs Memory-Mapped 1/
O registers This field is default to Bus 0: Device 31: Function 0 after reset. BIOS shall
program this field accordingly if unique bus:device:function number is required for the
internal IOXAPIC.
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Access Method

Type: CFG Register
(Size: 16 bits)

Default: F8h

Device: 31
Function: 1

15 12 8 4 0
0 0 0 0 0 0 0 ‘ 1 1 1 1 | 1 0 0
(%)} > (@]
2 w =
o [a) E
Bit Default & . . .
Range Access Field Name (ID): Description
. Oh Bus Number (BUS)
15:8
RW
7.3 1Fh Device Number (DEV)
: RW
5.0 Oh Function Number (FUNC)
: RW

3.1.15 HPET Bus:Device:Function (HBDF)—Offset 70h

This register specifies the bus:device:function ID that the HPET device will use in the
following : As the Requester ID when initiating Interrupt Messages to the CPU As the

Completer ID when responding to the reads targeting the corresponding HPETs
Memory-Mapped I/0 registers This field is default to Bus 0: Device 31: Function 0 after
reset. BIOS shall program this field accordingly if unique bus:device:function number is

required for the corresponding HPET.

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 1
Default: F8h
15 12 8 4
0 o o | o o 0 o0 ‘ 1 1 1 1 | 1 o o0 o
) > [®]
2 w =
o [a] )
[T
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Bit Default & . . P
Range Access Field Name (ID): Description
. Oh Bus Number (BUS)
15:8
RW
. 1Fh Device Number (DEV)
7:3
RW
. Oh Function Number (FUNC)
2:0 RW

Sideband Register posted 0 (SBREGPOSTEDO)—Offset 80h

Access Method

Type: CFG Register
(Size: 32 bits)

Default: Oh

3
1

2
8

0 0 0 0[O0 OO

Device: 31
Function: 1
2 2 1 1
4 0 6 2 8

0|0 0O 0O O|]O O OO0 O0OOTOOOUOTP O

4 0

0 0 0 0|0 O 0 O

DO

SBREGPOSTE

RaBI:tge Dzi:izlsts& Field Name (ID): Description
oh Sideband Register posted 0 (SBREGPOSTEDO): One hot
310 | oy masks for setting SBREG to posted posted for IOSF-SB endpoint

IDs 31-0.

Sideband Register posted 1 (SBREGPOSTED1)—Offset 84h

Access Method

Type: CFG Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 1
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3.1.18

3.1.19

3 2 2 2 1 1
1 8 4 0 6 2

0 o0oo0O0OflO0OOOOOOOOOOOOOOOOOOOGO OO OOUOO0O O0O00O0

8 4 0

1

SBREGPOSTED

R:;;e szci‘;'sts& Field Name (ID): Description
oh Sideband Register posted 1 (SBREGPOSTED1): One hot
310 | o masks for setting SBREG to posted posted for IOSF-SB endpoint
IDs 63-32.

Sideband Register posted 2 (SBREGPOSTED?2)—Offset 88h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2

0 oo0o0flO0OOOOOOOOOOOOOOOOOOOOIO OOOO0O0O0ODTO

8 4 0

SBREGPOSTED2

RaBri:;e Df\fcaclélsts& Field Name (ID): Description
oh Sideband Register posted 0 (SBREGPOSTED2): One hot
310 | o masks for setting SBREG to posted posted for IOSF-SB endpoint
IDs 95-64.

Sideband Register posted 3 (SBREGPOSTED3)—Offset 8Ch

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1

Default: Oh
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3 2 2 2 1 1
1 8 4 0 6 2

000 O0OfO0OO0OOOOOOTO|OOOO|OOOO OO O0OOUO(OOOT OO OO0OTDO

8 4 0

D3

SBREGPOSTE

RaB':tge D:fci‘é'sts& Field Name (ID): Description
oh Sideband Register posted 3 (SBREGPOSTED3): One hot
3.0 | pw masks for setting SBREG to posted posted for IOSF-SB endpoint
IDs 127-96.

3.1.20 Sideband Register posted 4 (SBREGPOSTED4)—Offset 90h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2

0 o0O0OO0OO0OTOOO0OOTO|OO0OOOOOO OO O0OOTU OO OOTU OOOOTO

8 4 0

SBREGPOSTED4

R:::tge Dle\E:acLe"sts& Field Name (ID): Description
oh Sideband Register posted 4 (SBREGPOSTED4): One hot
310 | oy masks for setting SBREG to posted posted for IOSF-SB endpoint
IDs 159-128.

3.1.21 Sideband Register posted 5 (SBREGPOSTED5)—Offset 94h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1

Default: Oh
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3.1.22

3.1.23

3 2 2 2 1 1
1 8 4 0 6 2

0 o0oo0O0OflO0OOOOOOOOOOOOOOOOOOOGO OO OOUOO0O O0O00O0

8 4 0

D5

SBREGPOSTE

R:;;e szci‘;'sts& Field Name (ID): Description
oh Sideband Register posted 5 (SBREGPOSTEDS5): One hot
310 | o masks for setting SBREG to posted posted for IOSF-SB endpoint
IDs 191-160.

Sideband Register posted 6 (SBREGPOSTEDG6)—Offset 98h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2

0 oo0o0flO0OOOOOOOOOOOOOOOOOOOOIO OOOO0O0O0ODTO

8 4 0

SBREGPOSTED6

RaBri:;e Df\fcaclélsts& Field Name (ID): Description
oh Sideband Register posted 6 (SBREGPOSTEDG6): One hot
310 | o masks for setting SBREG to posted posted for IOSF-SB endpoint
IDs 223-192.

Sideband Register posted 7 (SBREGPOSTED7)—Offset 9Ch

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1

Default: Oh
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 O0|/0OO0OTO O|OOOGO|OOOTGO|OO0OOTO O|OOOUO|OOGOTO0|OO0O0O
~
[a]
i
'_
0
o
o
(U]
w
o
o
(0]
RaB':tge szcac:'sts& Field Name (ID): Description
oh Sideband Register posted 7 (SBREGPOSTED?7): One hot
3.0 | pw masks for setting SBREG to posted posted for IOSF-SB endpoint
IDs 255-224.

3.1.24 Display Bus:Device:Function (DISPBDF)—Offset AOh

This register specifies the bus:device:function ID that the Display initiated upstream
RAVDMs will use for its Requester ID. This will also be used for the claiming these
Route-by-ID RAVDMs downstream.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1
Default: 60010h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
000000000000‘0110‘00000000‘0001‘0000
s < 2 Z g
0 ,cg o o =)
4 Py o
Bit Default & . ) P
Range Access Field Name (ID): Description
oh
31:19 RO Reserved.
6h Display Target Block (DTBLK): This register contains the Target
18:16 | o BLK field that will be used when sending RAVDM messages to the

CPU Complex North Display.
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R:ri‘tge Difci‘é':s& Field Name (ID): Description
1s.g | OD Bus Number (BUS): The bus number of the Display in the CPU
' RW Complex.
713 2h Device Number (DEV): The bus number of the Display in the
' RW CPU Complex.
0 Oh Function Number (FUNC): The function number of the Display
' RW in the CPU Complex

3.1.25 ICC Register Offsets (ICCOS)—Offset A4h

This register contains the offsets to be used when sending RAVDMs to the Integrated
Clock Controller. Each of the two spaces decoded for the ICC have a separate base
address that will be used when sending those transactions on IOSF-SB to the ICC.

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 1
Default: Oh
15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
w w
0 0
< <
2 2
o 2
R:ri‘tge Difci‘é':s& Field Name (ID): Description
Modulator Control Address Offset (MODBASE): This specifies
5.8 | OD the upper 8b for the 16b address that will be used for sending
: RW RAVDM access that target the Modulator Control range of the ICC
(FFFOOh - FFFFFh).
oh Buffer Address Offset (BUFBASE): This specifies the upper 8b
7:0 RW for the 16b address that will be used for sending RAVDM access
that target the Buffer range of the ICC (FFEOOh - FFEFFh).

3.1.26 Endpoint Mask 0 (EPMASKO0)—Offset BOh

Access Method

Type: CFG Register
(Size: 32 bits)

Default: Oh
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Device: 31
Function: 1

131



3.1.27

3.1.28

P2SB Bridge (D31:F1)

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 O0Of0OOOTU O(OOOUO|OOOUO|OOOUO|OOOUO|OOGO OGO O|OOGO OO
o
X
(1)}
<<
=
o
w
RaB':tge D:fci‘é'sts& Field Name (ID): Description
310 |0 Endpoint Mask 0 (EPMASKO): One hot masks for disabling
' RW/L IOSF-SB endpoint IDs 31-0.
Endpoint Mask 1 (EPMASK1)—Offset B4h
Access Method
Type: CFG Register Device: 31
(Size: 32 bits) Function: 1
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 O0Of0OOOTU O(OOOUO|OOOUO|OOOUO|OOGOUO|OOGO OGO O|OOGO OO
9
(1)}
<<
=
o
w
R:;;e D:Zi:'sts& Field Name (ID): Description
310 | Oh Endpoint Mask 1 (EPMASK1): One hot masks for disabling
' RW/L IOSF-SB endpoint IDs 63-32.

Endpoint Mask 2 (EPMASK2)—Offset B8h

Access Method

Type: CFG Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 1
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3.1.29

3.1.30

3 2 2 2 1 1

1 8 4 0 6 2 8 4 0

0 00 0|/0OOOGO|OOOGO|0OO0OOUO|OO0OTGO|[0OO0OTUO(OOOTGO0|O0OO0O 0O
o
X
1]
<
=
o
w

R:r";e D:fci:'sts& Field Name (ID): Description
310 | Oh Endpoint Mask 2 (EPMASK2): One hot masks for disabling
' RW/L IOSF-SB endpoint IDs 95-64

Endpoint Mask 3 (EPMASK3)—Offset BCh

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0 O0OO|OOOOOOTO OTG O|OOOO|OOOOOOTOTG O(O0OOOTGO|O0O0O0OTP O
™M
v
)
<
=
o
w
Bit Default & . . s
Range Access Field Name (ID): Description
310 |0 Endpoint Mask 3 (EPMASK3): One hot masks for disabling
' RW/L IOSF-SB endpoint IDs 127-96

Endpoint Mask 4 (EPMASK4)—Offset COh

Access Method

Type: CFG Register
(Size: 32 bits)

Default: Oh

Datasheet, Volume 2 or 2

Device: 31
Function: 1
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3.1.32
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 O0Of0OOOTU O(OOOUO|OOOUO|OOOUO|OOOUO|OOGO OGO O|OOGO OO
M
(1)}
<<
=
o
w
RaB':tge Dﬁfcac‘é'sts& Field Name (ID): Description
310 | Oh Endpoint Mask 4 (EPMASK4): One hot masks for disabling
' RW/L IOSF-SB endpoint IDs 128-159
Endpoint Mask 5 (EPMASK5)—Offset C4h
Access Method
Type: CFG Register Device: 31
(Size: 32 bits) Function: 1
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 O0Of0OOOTU O(OOOUO|OOOUO|OOOUO|OOGOUO|OOGO OGO O|OOGO OO
N
X
(1)}
<<
=
o
w
R:;;e Dﬁii:'sts& Field Name (ID): Description
310 |0 Endpoint Mask 5 (EPMASKS5): One hot masks for disabling
' RW/L IOSF-SB endpoint IDs 191-160

Endpoint Mask 6 (EPMASKG6)—Offset C8h

Access Method

Type: CFG Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 1
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3.1.33

3.1.34

2 2 1 1

1 8 4 0 6 2 8 4 0
0 00o0|oooo0|looooloooo|/oooo|looooloooo|loooo
o]

X
w0
<
=
[a
w

R:ri‘;e D:fci:'sts& Field Name (ID): Description
310 |0 Endpoint Mask 6 (EPMASK®6): One hot masks for disabling
' RW/L IOSF-SB endpoint IDs 223-192

Endpoint Mask 7 (EPMASK7)—Offset CCh

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 O0O/O0O OO OO OOUO|O0 OOO0OO0OOUOU OO O0OOOOOUOTOO0OO0OTGOODO
N
N4
)]
<
=
o
w
Bit Default & . . s
Range Access Field Name (ID): Description
310 |OP Endpoint Mask 7 (EPMASK7): One hot masks for disabling
' RW/L IOSF-SB endpoint IDs 255-224

SBI Address (SBIADDR)—Offset DOh

Access Method

Type: CFG Register
(Size: 32 bits)

Default: Oh
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Device: 31
Function: 1
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O0OO0/OOOTO O|OOOGO|(OOOGO|OO0OUO|[OO0OTG O(OOOTO0|0OO0O0O
[a) [a)] [9))] [
=1 > [ad w
2 2 i
a o
RaB':tge szc‘;:'sts& Field Name (ID): Description
3124 | 0D Destination Port ID (DESTID): The content of this register field
' RW is sent in the IOSF Sideband Message Register Access dest field.
) oh
23:20 RO Reserved.
Root Space (RS): Destination IOSF-SB Root Space. *Note: This
register may only be written during manufacturing test. P2SB will
19:16 | ON only accept writes to this register from transactions with a SAI
' RW equal to the SBI_RS_ACCESS_SAI parameter. This should be
assigned to the SAI used by the functional test module (typically
TAM) that will perform this register write on IOSF-P.
oh Address Offset (OFFSET): Register address offset. The content
15:0 | o of this register field is sent in the IOSF Sideband Message Register
Access address(15:0) field.

3.1.35

3.1.36

136

SBI Data (SBIDATA)—Offset D4h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0

000 O0f0OO0OOOOOO|OOOO|OOOO OO OOUOfOOOTO OO OO0ODO

DATA

RaBri::;e Dgt:aczl:s& Field Name (ID): Description
310 |0 Data (DATA): The content of this register field is sent on the
' RW/V IOSF sideband Message Register Access data(31:0) field.

SBI Status (SBISTAT)—Offset D8h

Access Method
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=
~r
‘%)

Type: CFG Register Device: 31
(Size: 16 bits) Function: 1
Default: Oh
15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
a ] S 7] )
(@] = n =z [4
g 3 e e 5
o & E'.:U} z
R:rz;e Dz‘;i:'sts& Field Name (ID): Description
15:5 | 0D Opcode (OPCODE): This is the Opcode sent in the IOSF sideband
: RW message.
Posted (POSTED): When set to 1, the message will be send as a
5 Oh posted message instead of non-posted. This should only be used if
RW the receiver is known to support posted operations for the
specified operation.
Oh
6:3 RO Reserved.
Response Status (RESPONSE): 00 - Successful 01 -
oh Unsuccessful / Not Supported 10 - Powered Down 11 - Multi-cast
2:1 ROV Mixed This register reflects the response status for the previously
completed transaction. The value of this register is only
meaningful if SBISTAT.INITRDY is zero.
Initiate/ Ready# (INITRDY): 0: The IOSF sideband interface is
ready for a new transaction 1: The IOSF sideband interface is
busy with the previous transaction. A write to set this register bit
0 oh to 1 will trigger an IOSF sideband message on the private IOSF
RW/V/L sideband interface. The message will be formed based on the
values programmed in the Sideband Message Interface Register
Access registers. Software needs to ensure that the interface is
not busy (SBISTAT.INITRDY is clear) before writing to this register.

3.1.37 SBI Routing Identification (SBIRID)—Offset DAh

Access Method

Type: CFG Register
(Size: 16 bits)

Default: Oh
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Device: 31
Function: 1
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15 12 8 4 0
0 0 0 0 ‘ 0 0 0 0 ‘ 0 0 0 0 0 0 0 0
w o
24
R:.:;e Default & Field Name (ID): Description
15:12 |OP First Byte Enable (FBE): The content of this field is sent in the
' RW IOSF Sideband Register Access FBE field.
oh
11 RO Reserved.
Base Address Register (BAR): The contents of this field are
108 | sent in the IOSF Sideband Register Access BAR field. This should
' RW be zero performing a Memory Mapped operation to a PCI
compliant device.
Function ID (FID): The contents of this field are sent in the IOSF
2:0 oh Sideband Register access FID field. This field should generally
’ RW remain at zero unless specifically required by a particular
application.

3.1.38 SBI Extended Address (SBIEXTADDR)—Offset DCh

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 1
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O0OO0/OOOTO O|OOOGO O|(OOOGO|OO0OTU O|[OOOTUO(OOOT O0|O0OOO0O
a4
(a)
[a]
<
RaBrif_:;e D:Zi:':s& Field Name (ID): Description
Extended Address (ADDR): The content of this register field is
310 |0 sent on the IOSF sideband Message Register Access
' RW/V address(48:32) field. This must be set to all 0 if 16b addressing is
desired.

3.1.39 P2SB Control (P2SBC)—Offset EOh

Access Method
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3.1.40
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Type: CFG Register Device: 31
(Size: 32 bits) Function: 1

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
ooooooooo0oooooooooo‘oooo|oooooooo
« T 4
RaBritge D:E:E::l::s& Field Name (ID): Description
oh
31:9 RO Reserved.
Hide Device (HIDE): When this bit is set, the P2SB will return 1s
8 Oh on any PCI Configuration Read on IOSF-P. All other transactions
RW including PCI Configuration Writes are unaffected by this. This
does not affect reads performed on the IOSF-SB interface.
) oh
7:0 RO Reserved.

Power Control Enable (PCE)—Offset E4h

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 1

Default: 1h

7 4 0
0 0 0 0 0 0 0 1
[a] % [a] % % =
7 T 7 % = (
4 4 (&) (O]
o
Q
=
[a
Bit Default & . . A
Range Access Field Name (ID): Description
oh
7:6 RO Reserved.
oh Hardware Autonomous Enable (HAE): When set, the P2SB will
5 RW automatically engage power gating when it has reached its idle
condition.
oh
4:3 RO Reserved.
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RaB':tge szcac:'sts& Field Name (ID): Description
) Oh D3-Hot Enable (D3HE): No support for D3 Hot power gating.
RO
1 Oh I3 Enable (I3E): No support for S0i3 power gating.
RO
ih PMC Power Gating Enable (PMCPG_EN): When set to 1, the
0 RW P2SB will engage power gating if it is idle and the

pmc_p2sb_sw_pg_req_b signal is asserted.

88§
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4. PMC Controller (D31:F2)

4.1 Power Management Configuration Registers
Summary

The power management registers are distributed within the PCI Device 31: Function 2
space, with dedicated I/O and memory-mapped spaces.

Bits not explicitly defined in each register are assumed to be reserved. Writes to
reserved bits must retain their previous values. Other than a read/modify/write,
software should not attempt to use the value read from a reserved bit, as it may not be
consistently 1 or 0.

Table 4-1. Summary of Power Management Configuration Registers

Offset Offset . Default
Start End Register Name (ID)—Offset Value
Oh 3h PCI Identifier (PCIID)—Offset Oh xxxx8086h

4h 7h Device Status & Command (PCISTS_PCICMD)—Offset 4h 4h
8h Bh Class Code & Revision ID (PCICC_PCIRID)—Offset 8h 5800000h
Ch Fh Header Type & Master Latency Timer (PCIHTYPE_PCIMLT)—Offset Ch 800000h
32-bit Power Management Data Base Address Register
10h 13h (PM_DATA_BAR)—Offset 10h Oh
2Ch 2Fh Subsystem Identifiers (PCISID)—Offset 2Ch Oh
40h 43h ACPI Base Address (ABASE)—Offset 40h 1h
44h 47h ACPI Control (ACTL)—Offset 44h Oh
48h 4Bh PM Base Address (PWRMBASE)—Offset 48h Oh
AOh A3h General PM Configuration A (GEN_PMCON_A)—Offset AOh A0000000h
A4h A7h General PM Configuration B (GEN_PMCON_B)—Offset A4h 4006h
BM_BREAK_EN and Cx State Configuration Register (BM_CX_CNF)—
A8h ABh Offset A8h 200h
ACh AFh Extended Test Mode Register 3 (ETR3)—Offset ACh Oh
4.1.1 PCI Identifier (PCIID)—Offset Oh
Access Method
Type: CFG Register Device: 31
(Size: 32 bits) Function: 2
Default: xxxx8086h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0

‘1000000010000110

a

—

>

DID
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RaBI:tge D:E:E:::Ists& Field Name (ID): Description
3116 | Device Identification (DID): indicates the device ID. See the
' RO/V Device and Version ID Table in Volume 1 for the default value.
5.0 | 8086h Vendor Identification (VID): This is a 16-bit value assigned to

RO

Intel. Intel VID=8086h.

Device Status & Command (PCISTS_PCICMD)—Offset 4h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 2
Default: 4h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0000|0000‘00oooooooooooooooooo‘o100
wialg<(<|< o [a) [a) W w
- ‘ HHEERE ° HHE:
4 4 4 =
RaBr:tge Dl‘ii:aczlsts& Field Name (ID): Description
Detected Parity Error (DPE): Set when the bridge detects a
oh ; i
31 RW/1C/V parity error on the internal backbone.
This bit is reset by PLTRST# assertion.
oh
30 RO Reserved.
oh Received Master Abort (RMA): Set when the bridge receives a
29 RW/1C/V completion with unsupported request status from the backbone.
This bit is reset by PLTRST# assertion.
oh Received Target Abort (RTA): Set when the bridge receives a
28 RW/1C/V completion with completer abort status from the backbone.
This bit is reset by PLTRST# assertion.
oh Signaled Target Abort (STA): Set when the bridge generates a
27 RW/1C/V completion packet with target abort status on the backbone.
This bit is reset by PLTRST# assertion.
oh
26:25 RO Reserved.
Data Parity Error Detected (DPD): Set when the bridge
” oh receives a completion packet from the backbone from a previous
RW/1C/V | request, and detects a parity error.
This bit is reset by PLTRST# assertion.
) Oh
23:3 RO Reserved.
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R:ri‘tge Difci‘é':s& Field Name (ID): Description
Bus Master Enable (BME): Bus master Enable does not apply to
1ih
2 RW messages sent out by PMC.
This bit is reset by PLTRST# assertion.
Memory Space Enable (MSE): Controls a device's response to
) Oh Memory Space accesses. This bit controls whether the host to PMC
RW MMIO BAR is enabled or not.
This bit is reset by PLTRST# assertion.
0 Oh I/0 Space Enable (IOSE): PMC does not define any I0 BARs in
RO the standard PCI header BAR offsets.

4.1.3 Class Code & Revision ID (PCICC_PCIRID)—Offset 8h

Writing to bits 7:0 of this register controls what is reported in the all of the RID fields of
the corresponding registers in the component. The value written does not get directly
loaded in this register. However, the value is checked to see which value to report.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 2
Default: 5800000h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
ooooo101|1ooooooo‘oooooooo|oooooooo
Q @] I [a)]
@08
R:ri\tge Df\fcaczlsts& Field Name (ID): Description
31:24 | 5N Base Class Code (BCC): Indicates a memory controller device
: RO class.
»3:16 | 80h Sub-Class Code (SCC): Indicates an unspecified 'other' memory
' RO controller.
15:8 | Of Programming Interface (PI): No programming interface.
: RO
Revision ID (RID): Indicates stepping of the host controller.
20 | ON Refer to Device and Revision ID table in Volume 1 for specific
' RW/V value.
This field is reset by PLTRST# assertion.

4.1.4 Header Type & Master Latency Timer
(PCIHTYPE_PCIMLT)—Offset Ch

Access Method
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Type: CFG Register Device: 31
(Size: 32 bits) Function: 2

Default: 800000h

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
00000000‘1ooo‘oooo‘oooooooooooooooo
[a] a I’ [a)]
a
3 L 3 3
"4 T ot
Bit Default & . . P
Range Access Field Name (ID): Description
oh
31:24 RO Reserved.
3 1h Multi-Function Device (MFD): Indicates that this is part of a
RO multi-function device.
22:16 | 0N Header Type (HTYPE): Indicates a generic device header.
’ RO
oh
15:0 RO Reserved.

4.1.5 32-bit Power Management Data Base Address Register
(PM_DATA_BAR)—Offset 10h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2 8 4

0000000000000000000000000000‘000

2

o

MEMBAR

MEMSIZE

PREFETCH
MEMSPACE | ©
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RaBritge Dﬁiilél:s& Field Name (ID): Description
oh Memory BAR (MEMBAR): Software programs this register with
3114 | o the base address of the device's memory region.
This field is reset by PLTRST# assertion.
13:4 | 0D Memory Size (MEMSIZE): Hardwired to O to indicate 16KB of
: RO memory space
Prefetchable (PREFETCH): A device can mark a range as
oh prefetchable if there are no side effects on reads, the device

3 RO returns all bytes on reads regardless of the byte enables.
Hardwired to O to indicate the device's memory space as
notprefetchable.

Type (TYP): Hardwired to 0 to indicate that Base register is 32

2:1 Eg bits wide and mapping can be done anywhere in the 32-bit
Memory Space.
0 Oh Memory Space Indicator (MEMSPACE): Hardwired to O to
RO identify a Memory BAR.

4.1.6 Subsystem Identifiers (PCISID)—Offset 2Ch

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2

0000000000000000‘0000000000000000

8 4 0

SSID
SSVID

R:;;e Dﬁf:i‘é'sts& Field Name (ID): Description
31:16 | 0N Subsystem ID (SSID): Written by BIOS. Not used by hardware.
' RW/O This field is reset by PLTRST# assertion.
oh Subsystem Vendor ID (SSVID): Written by BIOS. Not used by
15:0 RW/O hardware.
This field is reset by PLTRST# assertion.

4.1.7 ACPI Base Address (ABASE)—Offset 40h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 2
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4.1.8
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
ooo0o0oooooooooooooooooo‘oooo‘ooo1
< [a) w
23] > [
s i
RaB':tge szcac:'sts& Field Name (ID): Description
Base Address (BA): Provides the 256 bytes of I/O space for
Oh .
31:8 RW/L ACPI logic.
This field is reset by PLTRST# assertion.
Oh
7:1 RO Reserved.
0 1h Space Type (STYPE): Always 1 to indicate I/0 space.
RO
ACPI Control (ACTL)—Offset 44h
Access Method
Type: CFG Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O0OO0/OOOTO O|OOOGO|(OOOGO|OO0OTU O|[OO0OTGO(OOOTGO0|O0OOTO0O
[a)] Z| 2 [a) 0
> W w > O
0 | ) 3
4 = 24
24
=
a
RaBrif_:;e D:Zi:':s& Field Name (ID): Description
Oh
31:9 RO Reserved.
oh PWRM Enable (PWRM_EN): When set, decode of the memory
8 RW range pointed by PWRMBASE is enabled.
This bit is reset by PLTRST# assertion.
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R:r:tge Difci‘é'gs& Field Name (ID): Description

ACPI Enable (EN): When set, decode of the I/O range pointed to

. oh by the ACPI base register is enabled and the ACPI power

RW management function is enabled.

This bit is reset by PLTRST# assertion.

6:3 gg Reserved.
SCI IRQ Select (SCIS): Specifies on which IRQ the SCI will
internally appear. If not using the APIC, the SCI must be routed to
IRQ[9-11], and that interrupt is not sharable with the SERIRQ
stream, but is shareable with other PCI interrupts. If using the
APIC, the SCI can also be mapped to IRQ20-23, and can be
shared with other interrupts.
Bits - SCI Map
000 - IRQ9

oh 001 - IRQ10

2:0 RW 010 - IRQ11
011 - Reserved
100 - IRQ20 (only if APIC is enabled)
101 - IRQ21 (only if APIC is enabled)
110 - IRQ22 (only if APIC is enabled)
111 - IRQ23 (only if APIC is enabled)
When the interrupt is mapped to APIC interrupts 9, 10 or 11, the
APIC should be programmed for active-high reception. When the
interrupt is mapped to APIC interrupts 20 through 23, the APIC
should be programmed for active-low reception.
This field is reset by PLTRST# assertion.

4.1.9 PM Base Address (PWRMBASE)—Offset 48h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0000000000OOOOOOOOOO‘OOOOOOOOIOOOO
< [a) w
o a
Ll 0
147
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RaBI:tge D:E:E:::Ists& Field Name (ID): Description
oh Base Address (BA): Provides the 4K bytes of memory space for
3112 | o Power Management registers.
This field is reset by PLTRST# assertion.
Oh
11:1 RO Reserved.
0 Oh Space Type (STYPE): Always 0 to indicate memory space.
RO

General PM Configuration A (GEN_PMCON_A)—Offset AOh

Usage ACPI, Legacy. Available Desktop, Mobile.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 2
Default: AO0O00000h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
101 0[00O0O0/0OO0OT 0/OOGO OGO O|[OOOUO|OOOTG 0|0 O0OGO O|O0OTO 0O
niun|izl2 [a) n|lo|le|l o |>laln|o|leg|lojlo|lalz||lalo|lz|z|X| o =l
5181215 3 |2[3)9] 5 |3]3/n|2[321218|%(23]212/3(8| & | B
ollolle|e -4 Slels| « |=|| 555 «%|Z«|z|z|c2| « o
alal S nlalElalo o|E Ol|o|L|d S
sl e = Z|lolZ|n|O || @ =1 = n
Qln e =X dlz|S5|n |
818|< alalJld|e| |£]3 113|9 i
e E RS RHER .
X E & | ] =l
E @) O| % M <|[= 9
| >-I =3 9 3
= z|olZ a7
ola|a|< <| =z
3= 2 o
< 3
<C
R:;;e Dﬁii:'sts& Field Name (ID): Description
31 1h : Reserved
RW
DC PHY Power Disable (DC_PP_DIS): This bit determines the
30 oh Host software contribution to whether the LAN PHY remains
RW powered in Sx/MOFF or Deep Sx while on battery.
This bit is reset by RTCRST# assertion.
Deep Sx PHY Power Disable (DSX_PP_DIS): This bit
determines the Host software contribution to whether the LAN PHY
29 1ih remains powered in Deep Sx.
RW If this bit is cleared, for the PHY to be powered in Deep Sx state,

SX_PP_EN must be set to '1".
This bit is reset by RTCRST# assertion.
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R:r:tge Df\fcaclélsts& Field Name (ID): Description
After G3 PHY Power Enable (AG3_PP_EN): This bit
)8 Oh determines the Host software contribution to whether the LAN PHY
RW is powered up after exiting G3 (to either Sx/MOFF or Deep Sx).
This bit is reset by RTCRST# assertion.
Sx PHY Power Enable (SX_PP_EN): This bit determines the
oh Host software contribution to whether the LAN PHY remains
27 RW powered in an Sx/MOFF state that was entered from SO (rather
than from G3).
This bit is reset by DSW_PWROK de-assertion.
26:24 gg Reserved.
DRAM Initialization Scratchpad Bit (DISB): This bit does not
effect hardware functionality in any way. It is provided as a
scratchpad bit that is maintained through main power well resets
and CF9h-initiated resets. BIOS is expected to set this bit prior to
- oh starting the DRAM initialization sequence and to clear this bit after
RW completing the DRAM initialization sequence. BIOS can detect that
a DRAM initialization sequence was interrupted by a reset by
reading this bit during the boot sequence. If the bit is 1, then the
DRAM initialization was interrupted.
This bit is reset by RSMRST# assertion.
22 gg Reserved.
Memory Placed in Self-Refresh (MEM_SR): This bit will be set
to '1' if DRAM should have remained powered and held in Self-
Refresh through the last power state transition (i.e. the last time
the system left SO). The scenarios where this should be the case
are:
- successful S3 entry / exit
1 Oh - successful Host partition reset without power cycle
RO/V These scenarios both involve a handshake between the PCH and
the Processor. The acknowledge from the Processor back to the
PCH is assumed to imply that memory was successfully placed
into Self-Refresh (the PCH has no way to verify whether that
actually occurred).
This bit will be cleared whenever the PCH begins a transition out of
S0.
20:19 gg Reserved.
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RaBI:tge Dle\?::glsts& Field Name (ID): Description
Minimum SLP_S4# Assertion Width Violation Status
(MS4V): Hardware sets this bit when the SLP_S4+# assertion
width is less than the time programmed in the SLP_S4# Minimum
Assertion Width field (D31.F0.A4h.5:4). The PCH begins the timer
when SLP_S4+# pin (including ME override logic) is asserted during
S4/S5 entry, or when the RSMRST# input is deasserted during

18 oh Primary well power-up.

RW/1C/V | Notes:

1) The status bit is cleared by software writing a 1 to the bit.
2)This bit is functional regardless of the value in the "SLP_S4#
Assertion Stretch Enable" and the "Disable SLP_X Stretching After
SUS Power Failure" bits.
3)This bit is reset by the assertion of the RSMRST# pin, but can
be set in some cases before the default value is readable.

17 ag Reserved.
Global Reset Status (GBL_RST_STS): This bit is set after a

16 Oh global reset (not G3 or Deep Sx) occurs. See the

RW/1C/V | GEN_PMCON_B.HOST_RST_STS bit for potential usage models.
The status bit is cleared by software writing a 1 to the bit.

Allow iCLK PLL Shutdown in CO
(ALLOW_ICLK_PLL_SD_INCO0): 0 = PMC allows iCLK PLL
15 Oh Shutdown only when the CPU is in a non-C0O (Cx) state. (Default)
RW 1 = iCLK PLL can be shut down when the CPU is in CO or Cx state
assuming all other gating conditions are satisfied.
This bit is reset by PLTRST# assertion.
Dynamic mPHY CRI Clock Gate Override
oh (MPHY_CRICLK_GATE_OVR): 0 = Enable CRI clock gating in
14 RW the modPHY. (Default)
1 = Disable CRI clock gating in the modPHY
This bit is reset by PLTRST# assertion.
Allow OPI PLL Shutdown in CO
(ALLOW_OPI_PLL_SD_INCO): 0 = PMC allows OPI PLL
Shutdown only when the CPU is in a non-C0O (Cx)state. (Default)
1 = OPI PLL can be shut down when the CPU is in CO or Cx state
13 oh assuming all other gating conditions are satisfied.

RW Note: The signal driven by this configuration bit is connected to
both OPI and USB3/PXP PLLs to support PLL shutdown when
backbone clock is sourced from the USB3/PXP PLL (a backup
mode).

This bit is reset by PLTRST# assertion.

Allow SPXB Clock Gating in CO (ALLOW_SPXB_CG_INCO0): 0

= PMC allows SBXB backbone clock gating only when the CPU is in
- Oh a non-CO0 state (Cx). (Default)

RW 1 = SPXB backbone clock can be gated when the CPU is in CO or
Cx state assuming all other gating conditions are satisfied.

This bit is reset by PLTRST# assertion.
11 gg Reserved.
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R:r:tge Df\fcaclélsts& Field Name (ID): Description
BIOS PCI Express Enable (BIOS_PCI_EXP_EN): This bit acts
as a global enable for the SCI associated with the PCI express
ports.
10 Oh 0 = The various PCI Express* ports and processor CANNOT cause
RW PCI_EXP_STS bit to go active. (Default)
1 = The various PCI Express* ports and processor CAN cause
PCI_EXP_STS bit to go active.
This bit is reset by PLTRST# assertion.
Power Button Level (PWRBTN_LVL): This read-only bit
indicates the current state of the PWRBTN# signal.
1= High, 0 = Low.
The value reflected in this bit is dependent upon
Oh PM_CFG1.PB_DB_MODE. The PB_DB_MODE bit's value causes the
9 . .
RO/V following behavior:
-'0': PWRBTN_LVL is taken from the debounced PWRBTN# pin
value that is seen at the output of a 16ms debouncer.
-'1': PWRBTN_LVL is taken from the raw PWRBTN# pin (before
the debouncer).
8 2\?) Reserved.
Allow L1.LOW Entry During CO (ALLOW_L1LOW_CO0): 0 =
PMC only allows L1.LOW entry if the CPU is in a non-CO0 state (Cx).
oh
7 RW (Default)
1 = PMC allows L1.LOW entry in CO or Cx state.
This bit is reset by PLTRST# assertion.
Allow L1.LOW Entry with OPI Voltage On
(ALLOW_L1LOW_OPI_ON): 0 = PMC only allows L1.LOW entry
6 Oh if the OPI voltage is off. (Default)
RW 1 = PMC allows L1.LOW entry regardless of whether the OPI
voltage is on/off.
This bit is reset by PLTRST# assertion.
Allow L1.LOW Entry with CPU BCLK REQ Asserted
(ALLOW_L1LOW_BCLKREQ_ON): 0 = PMC only allows L1.LOW
s Oh entry if the CPU's BCLK request is de-asserted.(Default)
RW 1 = PMC allows L1.LOW entry regardless of whether the CPU's

BCLK request is asserted/de-asserted.
This bit is reset by PLTRST# assertion.
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RaB':tge szc‘;:'sts& Field Name (ID): Description
SMI Lock (SMI_LOCK): When this bit is set, writes to the
4 Oh GLB_SMI_EN bit will have no effect. Once the SMI_LOCK bit is set,
RW/L writes of '0' to SMI_LOCK bit will have no effect (i.e. once set, this
bit can only be cleared by PLTRST# assertion).
Oh
3:2 RO Reserved.
Period SMI Select (PER_SMI_SEL): Software sets these bits to
control the rate at which the periodic SMI# is generated:
00 = 64 seconds (Default),
100 oh 01 = 32 seconds,
' RW 10 = 16 seconds,

11 = 8 seconds
Tolerance for the timer is +/- 1 second.
This field is reset by PLTRST# assertion.

General PM Configuration B (GEN_PMCON_B)—Offset A4h

Access Method

Type: CFG Register
(Size: 32 bits)

Default: 4006h

3

2

Device: 31
Function: 2

2 2

1 1
1 8 4 0 6 2 8 4 0
o o0 o0 0|0 OO OO OOO0O0O0OOUO0OO0O11o0WO000O0O0OO0O0O0ODO0UO0T1T 10
fa) YIx|lun|lun|leglala] T |[vw|o] & z |wlu|le|lw
= | =) = w A==
3 SI8518|Z|E\3 B B2 B | £ |282)8
4 _l_lm|m|n:o(f)§ I;xE vvlmq:
I 1= L5 b S v«
alulS| Az £ |2 x 2|2
ol|lo|w| !l »n | ol
SIS IE| @ ' o |
Ho | B lw| 2T £ |5 = §)
Eldg |22 2 |8 o E
al58|2|7(3|6| &2 | =
ANE =< 2
o le
3 )
(03] (_/)l5
0l wn
a
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Bit
Range

Default &
Access

Field Name (ID): Description

31:19

Oh
RO

Reserved.

18

Oh
RW/L

SLP_Sx# Stretching Policy Lock-Down
(SLPSX_STR_POL_LOCK): When set to 1, this bit locks down
the following fields: (Those bits become read-only.)

- GEN_PMCON_3.DIS_SLP_X_STRCH_SUSPF

- GEN_PMCON_3.SLP_S3_MIN_ASST_WDTH

- GEN_PMCON_3.54MAW

- GEN_PMCON_3.54ASE

- PM_CFG.SLP_A_MIN_ASST_WDTH

- PM_CFG.SLP_LAN_MIN_ASST_WDTH

- PM_CFG.PWR_CYC_DUR

Writes of '0' to this bit are always ignored. This bit becomes locked
when a value of '1' is written to it. Once locked, the only way to
clear this bit is to perform a platform reset (PLTRST# assertion).

17

oh
RW/L

ACPI Base Lock (ACPI_BASE_LOCK): When set to 1, this bit
locks down the ACPI Base Address Register (ABASE) at offset 40h.
The Base Address Field becomes read-only.

Writes of '0' to this bit are always ignored. This bit becomes locked
when a value of '1' is written to it. Once locked, the only way to
clear this bit is to perform a platform reset (PLTRST# assertion).

16

Oh
RW/L

Power Management Data BAR Disable
(PM_DATA_BAR_DIS): When set to 1, this bit disables all
accesses to the MMIO range pointed to by PM_DATA_BAR. This
does not affect the BAR value itself, which can still be changed
after this bit is set. But once the bit is set to '1', the PMC will drop
writes to the data region pointed to by PM_DATA_BAR. And reads
will return 0.

Writes of '0' to this bit are always ignored. This bit becomes locked
when a value of '1' is written to it. Once locked, the only way to
clear this bit is to perform a platform reset (PLTRST# assertion).

15

Oh
RW

PME BO S5 Disable (PME_BO_S5_DIS): When set to '1', this
bit blocks wake events from PME_BO_STS in S5, regardless of the
state of PME_BO_EN. When cleared (default), wake events from
PME_BO_STS are allowed in S5 if PME_BO_EN = '1'.

Wakes from power states other than S5 are not affected by this
policy bit.

The net effect of setting PME_BO_S5_DIS = '1' is described by the
truth table below:

Y = Wake; N = Don't wake; BO = PME_BO_EN; OV = WOL Enable
Override

BO/OV | S3/S4 | S5
00 |N | N
01 |N | Y (LAN only)

11 | Y (all PME BO sources) | Y (LAN only)
10 | Y (all PME BO sources) | N
This bit is cleared by the RTCRST# assertion.
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Bit
Range

Default &
Access

Field Name (ID): Description

14

1h
RW/1C

SUS Well Power Failure (SUS_PWR_FLR): This bit is set to '1"
whenever Primary well power is lost, as indicated by RSMRST#
assertion.

Software writes a 1 to this bit to clear it. This bit is in the Primary
well, and defaults to '1' based on RSMRST# assertion (not cleared
by any type of reset).

13

Oh
RW

WOL Enable Override (WOL_EN_OVRD): 0 = WolL polices are
determined by OS-visible bits.

1 = Wol is enabled enabled to wake the system from S5
regardless of the value in the PME_BO_EN bit in the GPEO_EN
register. This allows the system BIOS to enable WolL regardless of
the policies selected through the OS.

This bit is maintained in the RTC power well, therefore permitting
WOL following a surprise power failure even in cases in which the
system may have been running in SO without the PME Enables set.
(Note that the LAN NVRAM configuration must support WOL after
SUS power loss.)

This bit has no effect on wakes from S1, S3, or S4.

This bit is cleared by the RTCRST# assertion.

12

Oh
RW/L

Disable SLP_X Stretching After SUS Well Power Up
(DIS_SLP_X_STRCH_SUS_UP): 0 = SLP_* stretching will be
performed after SUS power failure as enabled in various other
fields. SLP_* stretch timers start on SUS well power up (the PCH
has no ability to count stretch time while the SUS well is powered
down).

1 = All SLP_* pin stretching is disabled when powering up after a
SUS well power loss.

Note: This policy bit has a different effect on SLP_SUS# stretching
than on the other SLP_* pins, since SLP_SUS# is the control
signal for one of the scenarios where SUS well power is lost (Deep
Sx). The effect of setting this bit to '1' on:

- SLP_S3#, SLP_S4#, SLP_A# and SLP_LAN# stretching: disabled
after any SUS power loss

- SLP_SUS# stretching: disabled after G3, but no impact on Deep
Sx

This field is not writable when the SLP_Sx# Stretching Policy Lock-
Down bit is set.

This bit is cleared by the RTCRST# assertion.

Datasheet, Volume 2 of 2



PMC Controller (D31:F2)

Bit
Range

Default &
Access

Field Name (ID): Description

11:10

Oh
RW/L

SLP_S3# Minimum Assertion Width
(SLP_S3_MIN_ASST_WDTH): This 2-bit value indicates the
minimum assertion width of the SLP_S3# signal to guarantee that
the Main power supplies have been fully power-cycled. This value
may be modified per platform depending on power supply
capacitance, board capacitance, power failure detection circuits,
etc.

Settings are:

00: 60 usec

01: 1 ms

10: 50 ms

11: 2 sec

This field is not writable when the SLP_Sx# Stretching Policy Lock-
Down bit is set.

This bit is cleared by the RSMRST# pin.

Oh
RW/1C/V

Host Reset Status (HOST_RST_STS): This bit is set by
hardware when a host partition reset (not a global reset, Deep Sx,
or G3) occurs.

This bit is an optional tool to help BIOS determine when a host
partition reset might have collided with a wake from a valid sleep
state. A possible usage model would be to consult and then write
a '1' to clear this bit during the boot flow before determining what
action to take based on reading PM1_STS.WAK_STS = "1'. If
HOST_RST_STS = '1' and/or GEN_PMCON_A.GBL_RST_STS = "1,
the cold reset boot path could be followed rather than the resume
path, regardless of the setting of WAK_STS.

This bit does not affect PCH operation in any way, and can
therefore be left set if BIOS chooses not to use it.

Oh
RO

Reserved.

7:6

Oh
RW

SWSMI Rate Select (SWSMI_RATESEL): This 2-bit value
indicates when the SWSMI timer will time out. Valid values are:
00 [=] 1.5ms +/- 0.6ms

01 [=] 16ms +/- 4ms

10 [=] 32ms +/- 4ms

11 [=] 64ms +/- 4ms

These bits are not cleared by any type of reset except RTCRST#
assertion.
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Bit
Range

Default &
Access

Field Name (ID): Description

5:4

Oh
RW/L

SLP_S4# Minimum Assertion Width (S4MAW): This 2-bit
value indicates the minimum assertion width of the SLP_S4#
signal to guarantee that the DRAMs have been safely power-
cycled. This value may be modified per platform depending on
DRAM types, power supply capacitance, etc. Valid values are:

11: 1 second

10: 2 seconds

01: 3 seconds

00: 4 seconds

This value is used in two ways:

1. If the SLP_S4# assertion width is ever shorter than this time, a
status bit (D31.F0.A2h.2) is set for BIOS to read when SO is
entered

2. If enabled by bit 3 in this register, the hardware will prevent the
SLP_S4+# signal from deasserting within this minimum time period
after asserting.

Note that the logic that measures this time is in the Primary well.
Therefore, when leaving a G3 or Deep Sx state, the minimum time
is measured from the deassertion of the internal Primary well
reset (unless the "Disable_SLP_X Stretching After SUS Power
Failure" bit is set).

This field is not writable when the SLP_Sx# Stretching Policy Lock-
Down bit is set.

RTCRST+# forces this field to the conservative default state (00b).

Oh
RW/L

SLP_S4# Assertion Stretch Enable (S4ASE): 0 = The
minimum assertion time for SLP_S4# is the same as the timing
defined in the Platform Design Guide, Power Sequencing
Specification Chapter.

1 = The SLP_S4# pin (which includes the ME override logic) will
minimally assert for the time specified in bits 5:4 of this register.
This bit is not writable when the SLP_Sx# Stretching Policy Lock-
Down bit is set.

This bit is cleared by RTCRST# assertion.
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Bit Default &

Range Access Field Name (ID): Description

RTC Power Status (RTC_PWR_STS): Intel PCH will set this bit
1h to '1' when RTCRST# indicates a weak or missing battery. The bit
RW will remain set until the software clears it by writing a '0' back to
this bit position. This bit is not cleared by any type of reset.

Power Failure (PWR_FLR): This bit is in the DSW well and
defaults to '1' based on DSW_PWROK assertion (not cleared by
any type of reset).

1ih 0 = Indicates that the trickle current has not failed since the last
RW/1C time the bit was cleared.

1 = Indicates that the trickle current (from the main battery or
trickle supply) was removed or failed.

Software writes a '1' to this bit to clear it.

AFTERG3_EN (AG3E): Determines what state to go to when
power is reapplied after a power failure (G3 state).

0 = System will return to an SO state (boot) after power is re-
applied.

Oh 1 = System will return to the S5 state (except if it was in S4, in
RW which case it will return to S4-like state). In the S5 state, the only
enabled wake-up event is the Power Button or any enabled wake
event that was preserved through the power failure.

This bit is in the RTC well and is only cleared by RTCRST#
assertion.

4.1.12 BM_BREAK_EN and Cx State Configuration Register
(BM_CX_CNF)—Offset A8h

Usage ACPI, Legacy. Power well Primary. Available: Desktop and Mobile. This register is
used to enable BM break events and C-state related modes. Note that these C-state
settings have no effect if the C-states are not entered

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 2

Default: 200h

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
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4
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RaBlitge Df\f:?::lsts& Field Name (ID): Description
Storage Break Enable (STORAGE_BREAK_EN): When this bit
31 oh is a 1, Serial ATA traffic will cause BM_STS to be set, even if the
RW BM_STS_ZERO_EN bit is set.
This bit is reset by PLTRST# assertion.
PCI Express Break Enable (PCIE_BREAK_EN): When this bit
30 Oh is a 1, PCI Express traffic will cause BM_STS to be set, even if the
RW BM_STS_ZERO_EN bit is set.
This bit is reset by PLTRST# assertion.
Oh
29:25 RO Reserved.
HD Audio Break Enable (HDA_BREAK_EN): When this bit is a
” oh 1, HD Audio traffic will cause BM_STS to be set, even if the
RW BM_STS ZERO_EN bit is set.
This bit is reset by PLTRST# assertion.
Oh
23:18 RO Reserved.
XHCI Break Enable (XHCI_BREAK_EN): When this bitisa 1,
17 Oh XHCI traffic will cause BM_STS to be set, even if the
RW BM_STS ZERO_EN bit is set.
This bit is reset by PLTRST# assertion.
SATA3 Break Enable (SATA3_BREAK_EN): When this bit is a
16 Oh 1, SATA3 traffic will cause BM_STS to be set, even if the
RW BM_STS_ZERO_EN bit is set.
This bit is reset by PLTRST# assertion.
Oh
15:11 RO Reserved.
Bus Master Status Zero Enable (BM_STS_ZERO_EN): When
this bit is a 1, PCH will not set the BM_STS if there is bus master
activity from PCI, PCI Express and internal bus masters.
Note: If the BM_STS bit is already set when the
oh BM_STS_ZERO_EN bit is set, the BM_STS bit will remain set.
10 RW Software will still need to clear the BM_STS bit.
Note: BM_STS_ZERO_EN does not apply to PHOLD (LPC DMA or
LPC bus master activity). A separate policy bit
(PHOLD_BM_STS_BLOCK) determines whether PHOLD will set
BM_STS.
This bit is reset by PLTRST# assertion.
9 1h : Reserved
RW
Oh
8:0 RO Reserved.

Extended Test Mode Register 3 (ETR3)—Offset ACh

This register resides in the primary well. All bits except bit[23:16] are reset by
host_deep_rst_b. Bit[23:16] are reset by pri_pwrgood_rst_b only.

Access Method
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intel)

Type: CFG Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 0|/0OOOUO O|OOOGO|OOOUO|O0OO0OTG O|[OOOTG O(OOGOTG O|OOTOO
N4 [a) N4 [a) 24 o
g 7 s 3 |3 3
5]\ a4 JI 4 b 2
L n
o a
EI
R:rz;e Difcaclélsts& Field Name (ID): Description
CF9h Lockdown (CF9LOCK): 0 = CF9h Global Reset bit R/W.
1 = CF9h Global Reset bit RO. When set, this bit becomes RO and
oh is reset by a CF9h reset or RSMRST# assertion (other reset types
31 RW/V/L are not applicable).
In manufacturing/debug environments this bit should be left as
default '0'. In all other environments, BIOS must program this bit
to '1".
) oh
30:25 RO Reserved.
oh Power Button Disable Lock (PB_DIS_LOCK): Once set, this
24 RW/L bit cannot be changed until the next global reset. When this bit is
set to 1, the PM_CFG*.PB_DIS bit can no longer be changed.
oh
23:21 RO Reserved.
CF9h Global Reset (CF9GR): 0 = A CF9h write of 6h or Eh will
only reset the Host partition.
1 = A CF9h write of 6h or Eh will cause a Global Reset of both the
Host and the ME partitions.
20 Oh It is recommended that BIOS should set this bit early on in the
RW/L boot sequence, and then clear it and set the CFOLOCK bit prior to
loading the OS in both an ME Enabled and a ME Disabled system.
This register is locked by the CF9 Lockdown (CFOLOCK) bit. This
register is not reset by a CF9h reset. It is reset by RSMRST#
assertion.
oh
19:0 RO Reserved.
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4.2 PMC I/0 Based Registers Summary

The below table shows registers associated with ACPI and Legacy power management
support. These register locations are all offsets from ACPI base address defined in PCI
Device 31: Function 2 (ABASE), and can be moved to any 256-byte aligned I/O
location. In order to access these registers, the ACPI Enable bit in ACPI Control Register
(B0:D31:F2 offset 44h) must be set. The registers are defined to support the ACPI 4.0a
specification and generally use the same bit names.

Note: All reserved bits and registers will always return 0 when read and will have no
effect when written.

Table 4-2. Summary of PMC I/0 Based Registers

(;ftf:::tt OELsdet Register Name (ID)—Offset D\faffuu‘:t
Oh 3h Power Management 1 Enables and Status (PM1_EN_STS)—Offset Oh Oh
4h 7h Power Management 1 Control (PM1_CNT)—Offset 4h Oh
8h Bh Power Management 1 Timer (PM1_TMR)—Offset 8h Oh
30h 33h SMI Control and Enable (SMI_EN)—Offset 30h 2h
34h 37h SMI Status Register (SMI_STS)—Offset 34h Oh
40h 43h General Purpose Event Control (GPE_CTRL)—Offset 40h Oh
44h 47h Device Activity Status Register (DEVACT_STS)—Offset 44h Oh
50h 53h PM2a Control Block (PM2A_CNT_BLK)—Offset 50h Oh
54h 57h Over-Clocking WDT Control (OC_WDT_CTL)—Offset 54h 2000h
80h 83h General Purpose Event 0 Status [31:0] (GPEO_STS_31_0)—Offset 80h Oh
84h 87h General Purpose Event 0 Status [63:32] (GPEO_STS_63_32)—O0ffset 84h | Oh
88h 8Bh General Purpose Event 0 Status [95:64] (GPEO_STS_95_64)—Offset 88h | Oh
8ch 8Fh ggﬂeral Purpose Event 0 Status [127:96] (GPEO_STS[127:96])—Offset oh
90h 93h General Purpose Event 0 Enable [31:0] (GPEO_EN_31_0)—Offset 90h Oh
94h 97h General Purpose Event 0 Enable [63:32] (GPEO_EN_63_32)—O0ffset 94h | Oh
98h 9Bh General Purpose Event 0 Enable [95:64] (GPEO_EN_95_64)—O0ffset 98h | Oh
ach 9Fh ggﬁeral Purpose Event 0 Enable [127:96] (GPEO_EN[127:96])—Offset oh
4.2.1 Power Management 1 Enables and Status

(PM1_EN_STS)—Offset Oh

Access Method

Type: 10 Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh
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RaBrztge Dzrza::lélsts& Field Name (ID): Description
oh
31 RO Reserved.
PCI Express Wake Disable (PCIEXP_WAKE_DIS): This bit
oh disables the inputs to the PCIEXP_WAKE_STS bit in the PM1
30 RW Status register from waking the system. Modification of this bit
has no impact on the value of the PCIEXP_WAKE_STS bit.
This bit is reset by DSW_PWROK de-assertion.
oh
29:27 RO Reserved.
RTC Alarm Enable (RTC_EN): This is the RTC alarm enable bit.
It works in conjunction with the SCI_EN bit:
RTC_EN SCI_EN Effect when RTC_STS is set
0 X No SMI# or SCI. If system was in S3-S5, no wake even
oh occurs.
26 RW/V 1 0 SMI#. If system was in S3-S5, then a wake event
occurs before the SMI#.
1 1 SCI. If system was in S3-S5, then a wake event occurs
before the SCI.
Note: This bit is in the RTC well and is reset by RTCRST#
assertion, to allow an RTC event to wake after a power failure.
oh
25 RO Reserved.
Power Button Enable (PWRBTN_EN): This bit is the power
button enable. It works in conjunction with the SCI_EN bit:
PWRBTN_EN SCI_EN Effect when PWRBTN_STS is set
oh 0 X No SMI# or SCI.
24 1 0 SMI#.
RWN 1 1 sCL
NOTE: PWRBTN_EN has no effect on the PWRBTN_STS bit being
set by the assertion of the power button. The Power Button is
always enabled as a Wake event.
oh
23:22 RO Reserved.
oh Global Enable (GBL_EN): Global enable bit. When both the
21 RW GBL_EN and the GBL_STS are set, PCH generates an SCI.
This bit is reset by PLTRST# assertion.
oh
20:17 RO Reserved.
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Bit
Range

Default &
Access

Field Name (ID): Description

16

Oh
RW

Timer Overflow Interrupt Enable (TMROF_EN): This is the
timer overflow interrupt enable bit. It works in conjunction with
the SCI_EN bit:

TMROF_EN SCI_EN Effect when TMROF_STS is set

0 X No SMI# or SCI.

1 0 SMI#.

1 1 SCI.

This bit is reset by PLTRST# assertion.

15

oh
RW/1C/V

Wake Status (WAK_STS): This bit is set when the system is in
one of the Sleep states (via the SLP_EN bit) and an enabled Intel
PCH Wake event occurs. Upon setting this bit, the Intel PCH will
transition the system to the ON state. This bit can only be set by
hardware and can only be cleared by writing a one to this bit
position. This bit is not affected by hard resets caused by a CF9
write, but is reset by RSMRST#.

If a power failure occurs (such as removed batteries) without the
SLP_EN bit set, the WAK_STS bit will not be set when the power
returns if the AFTER_G3 bit is 0. If the AFTER_G3 bit is 1, then the
WAK_STS bit will be set after waking from a power failure. If
necessary, the BIOS can clear the WAK_STS bit in this case.

14

Oh
RW/1C/V

PCI Express Wake Status (PCIEXP_WAKE_STS): This bit is
set by hardware to indicate that the system woke due to a PCI
Express wakeup event. This event can be caused by the PCI
Express WAKE# pin being active, or one or more of the PCI
Express ports being in beacon state, or recept of a PCI Express
PME message at root port. This bit should only be set when one of
these events causes the system to transition from a non-S0
system power state to the SO system power state. This bit is set
independant of the PCIEXP_WAKE_DIS bit.

Software writes a 1 to clear this bit. If WAKE# pin is still active
during the write or one or more PCI Express ports is in the beacon
state or PME message received indication is not cleared in the root
port, then the bit will remain active (i.e. all inputs to this bit are
level sensitive)

Note: This bit does not itself cause a wake event or prevent entry
to a sleeping state. Thus if the bit is 1 and the system is put into a
sleeping state, the system will not automatically wake.

13:12

Oh
RO

Reserved.
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Bit Default &

Range Access Field Name (ID): Description

Power Button Override (PWRBTNOR_STS): This bit is set any
time a Power Button Override Event occurs (i.e. the power button
is pressed for at least 4 consecutive seconds), the corresponding
bit is received in the SMBus slave message, the ME-Initiated
Power Button Override bit is set, the ME-Initiated Host Reset with
oh Power Dow_n is se’_c,_or due to an internal thermal sensor
11 RW/1C/V catastrophic condition. These events cause an unconditional
transition to the S5 state. The BIOS or SCI handler clears this bit
by writing a 1 to it. This bit is not affected by hard resets via CF9h
writes, and is not reset by RSMRST#. Thus, this bit is on RTC well
and is preserved through power failures (reset by RTCRST#). Note
that this bit is still asserted when the global SCI_EN is set to '1’
then an SCI will be generated.

RTC Status (RTC_STS): This bit is set when the RTC generates
an alarm (assertion of the IRQ8# signal), and is
oh not affected by any other enable bit. See RTC_EN for the effect
10 RW/1C/V when RTC_STS goes active.

This bit is only set by hardware and can only be reset by writing a
one to this bit position. This bit is not affected by hard resets
caused by a CF9 write, but is reset by DSW_PWROK de-assertion.

Oh
9 RO Reserved.

Power Button Status (PWRBTN_STS): This bit is set when the
PWRBTN# signal is asserted (low), independent of any other
enable bit. See PWRBTN_EN for the effect when PWRBTN_STS
goes active. PWRBTN_STS is always a wake event. This bit is only
set by hardware and can be cleared by software writing a one to
this bit position. This bit is not affected by hard resets caused by a
CF9 write, but is reset by DSW_PWROK de-assertion.
If the PWRBTN# signal is held low for more than 4 seconds, the
oh Intel PCH clears the PWRBTN_STS bit, sets the PWRBTNOR_STS
8 RW/1C/V bit, the system transitions to the S5 state, and only PWRBTN# is
enabled as a wake event.
If PWRBTN_STS bit is cleared by software while the PWRBTN# pin
is still held low, this will not cause the PWRBTN_STS bit to be set.
The PWRBTN# signal must go inactive and active again to set the
PWRBTN_STS bit.
Note that the SMBus Unconditional Powerdown message, the CPU
Thermal Trip and the Internal Thermal Sensors' Catastrophic
Condition result in behavior matching the Powerbutton Override,
which includes clearing this bit.

Oh
7:6 RO Reserved.
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Bit
Range

Default &
Access

Field Name (ID): Description

Oh
RW/1C/V

GBL Status (GBL_STS): This bit is set when an SCI is generated
due to the BIOS wanting the attention of the SCI handler. BIOS
has a corresponding bit, BIOS_RLS, which will cause an SCI and
set this bit. The SCI handler should then clear this bit by writing a
1 to it. This bit will not cause wake events or SMI#. This bit is not
effected by SCI_EN.

Note: GBL_STS being set will cause an SCI, even if the SCI_EN bit
is not set. Software must take great care not to set the BIOS_RLS
bit (which causes GBL_STS to be set) if the SCI handler is not in
place.

This bit is reset by PLTRST# assertion.

Oh
RW/1C/V

Bus Master Status (BM_STS): This bit is set to 1 by the Intel
PCH when a PCH-visible bus master requests access to memory or
the BM_BUSY# signal is active. This bit is cleared by the Processor
writing a 1 to this bit position. This bit will not cause a wake event,
SCI, or SMI.

This bit is reset by PLTRST# assertion.

3:1

Oh
RO

Reserved.

Oh
RW/1C/V

Timer Overflow Status (TMROF_STS): This is the timer
overflow status bit. This bit gets set anytime bit 22 of the 24 bit
timer goes low (bits are counted from 0 to 23). This will occur
every 2.3435 seconds.

See TMROF_EN for the effect when TMROF_STS goes active.
Software clears this bit by writing a 1 to it.

This bit is reset by PLTRST# assertion.

4.2.2

Power Management 1 Control (PM1_CNT)—Offset 4h

Lockable: No Usage: ACPI or Legacy Power Well: Bits 0-9, 13-31: Primary, Bits 10-12:
RTC Available: Desktop, Mobile

Access Method

Type: 10 Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 2
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RaBr:tge Dle\f:::lzlsts& Field Name (ID): Description
31:14 gg Reserved.
Sleep Enable (SLP_EN): This is a write-only bit and reads to it
13 Oh always return a zero. Setting this bit causes the system to
wo sequence into the Sleep state defined by the SLP_TYP field.
This bit is reset by PLTRST# assertion.
Sleep Type (SLP_TYP): This 3-bit field defines the type of Sleep
the system should enter when the SLP_EN bit is set to 1.
Bits Mode Typical Mapping
000 ON SO
001 Reserved
1210 | 0N 010 Reserved
' RW 011 Reserved
100 Reserved
101 Suspend-To-RAM S3
110  Suspend-To-Disk S4
111 Soft Off S5
These bits are reset by RTCRST# only.
9:3 gg Reserved.
Global Release (GBL_RLS): This bit always reads as 0. ACPI
5 Oh software writes a '1' to this bit to raise an event to the BIOS. BIOS
wo sfotware has corresponding enable and status bits to control its
ability to receive ACPI events.
1 Oh Scratchpad
RW
SCI Enable (SCI_EN): Selects the SCI interrupt or the SMI# for
oh various events.
0 RW 0 = These events will generate an SMI#.
1 = These events will generate an SCI.
This bit is reset by PLTRST# assertion.

4.2.3 Power Management 1 Timer (PM1_TMR)—Offset 8h

Lockable: No Usage: ACPI Power Well: Primary Available: Desktop, Mobile

Access Method

Type: 10 Register
(Size: 32 bits)

Default: Oh

Datasheet, Volume 2 of 2

Device: 31
Function: 2

165



4.2.4

166

PMC Controller (D31:F2)

2 1 1
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7 <
4 o
=
'_
R:;;e D:Zi:'sts& Field Name (ID): Description
oh
31:24 RO Reserved.
Timer Value (TMR_VAL): This read-only field returns the
running count of the PM timer. This counter runs off a 3.579545
MHz clock (derived from 14.31818 MHz divided by 4). It is reset
oh (to 0) during a PCI reset, and then continues counting as long as
23:0 RO/V the system is in the SO state.

Anytime bit 22 of the timer goes HIGH to LOW (bits referenced
from 0 to 23), the TMROF_STS bit is set. The High-to-Low
transition will occur every 2.3435 seconds. Writes to this register
have no effect.

SMI Control and Enable (SMI_EN)—Offset 30h

Lockable: No
Usage: ACPI or Legacy

Power Well: Primary Available: Desktop, Mobile

Note: This register is symmetrical to the SMI Status Register.

Access Method

Type: 10 Register Device: 31
(Size: 32 bits) Function: 2
Default: 2h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
o 0O0OO0OTO OTG O|OOOTOOOOO|OOOTOOOGOTG O|O0OO0OTO|OO0T1TO0
zlz|lz|z|z|al|z [a) z|l o |z|lz|o|=z [a) wniz|lzlzlz|lz|lu|lz
mlislieli=lisl 51 . 5) N 5) S 5) . 51 z IR
SEHINES o gl = |[2g]=|5] = |4|Z|¢|5|8|8] |5
nlnlnln|ln n 0] Q| n O|lE|a|V|D|= n
1 | ) o O ST < S| e |
Slwlo|lg|x O | = = 0| Z | > -
Qis|=|H|0 O > e = o |0 «Q
z "o 0 0 w 0 1| < U]
x = ] I o —

Ll |z ) = =2

[+ 4 D iv] 0 0wl a

L | -

n o

a
(U]

Datasheet, Volume 2 of 2



PMC Controller (D31:F2)

RaBritge Df\f:ilélsts& Field Name (ID): Description
oh XHCI SMI Enable (XHCI_SMI_EN): Software sets this bit to
31 RW enable XHCI SMI events.
This bit is reset by PLTRST# assertion.
oh ME SMI Enable (ME_SMI_EN): Software sets this bit to enable
30 RW ME SMI# events.
This bit is reset by PLTRST# assertion.
oh Intel Serial I/0 SMI Enable (SERIAL_IO_SMI_EN): Software
29 RW sets this bit to enable Intel Serial I/O SMI events.
This bit is reset by PLTRST# assertion.
oh eSPI SMI Enable (ESPI_SMI_EN): Software sets this bit to
28 RW/L enable eSPI SMI events.
This bit is reset by PLTRST# assertion.
GPIO Unlock SMI Enable (GPIO_UNLOCK_SMI_EN): Setting
oh this bit will cause the Intel PCH to generate an SMI# when the
27 RW/1S GPIO_UNLOCK_SMI_STS bit is set in the SMI_STS register.
Once written to '1', this bit can only be cleared by PLTRST#
assertion.
Oh
26 RO Reserved.
oh SCC SMI Enable (SCC_SMI_EN): Software sets this bit to
25 RW enable SCC SMI events.
This bit is reset by PLTRST# assertion.
Oh
24:18 RO Reserved.
17 Oh Legacy USB 2 SMI# Enable (LEGACY_USB2_EN): Enables
RW legacy USB2 logic to cause SMI#.
) oh
16:15 RO Reserved.
Periodic Enable (PERIODIC_EN): Setting this bit will cause the
14 Oh Intel PCH to generate an SMI# when the PERIODIC_STS bit is set
RW in the SMI_STS register.
This bit is reset by PLTRST# assertion.
TCO Enable (TCO_EN): 1 = Enables the TCO logic to generate
SMI#.
0 = Disables TCO logic from generating an SMI#.
If the NMI2SMI_EN bit is set, then SMI's that are caused by NMI's
13 Oh (i.e. rerouted) will not be gated by the TCO_EN bit . Even if the
RW/L TCO_EN bit is 0, the NMI's will still be routed to cause the SMI#.
NOTE: This bit can not be written once the TCO_LOCK bit (at
offset 08h of TCO I/O Space) is set. This prevents unauthorized
software from disabling the generation of TCO-based SMI's.
This bit is reset by PLTRST# assertion.
Oh
12 RO Reserved.
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RaBI:tge Dle\i:a::l;_lsts& Field Name (ID): Description
Microcontroller SMI Enable (MCSMI_EN): Software sets this
oh bit to 1 to enables Intel PCH to trap access to the microcontroller
11 RW range (62h or 66h). A 'trapped' cycles will be claimed by Intel
PCH, but not forwarded to LPC. An SMI# will also be generated.
This bit is reset by PLTRST# assertion.
10:8 gg Reserved.
BIOS Release (BIOS_RLS): Enables the generation of an SCI
interrupt for ACPI software when a '1' is written to this bit position
by BIOS software. This bit always reads a '0'".
. Oh NOTE: GBL_STS being set will cause an SCI, even if the SCI_EN
WO bit is not set. Software must take great care not to set the
BIOS_RLS bit (which causes GBL_STS to be set) if the SCI handler
is not in place.
This bit is reset by PLTRST# assertion.
Software SMI Timer Enable (SWSMI_TMR_EN): Software
sets this bit to a '1' to start the Software SMI# Timer. When the
timer expires (depending on the SWSMI_RATE_SEL bits), it will
oh generate an SMI# and set the SWSMI_TMR_STS bit. The
6 RW SWSMI_TMR_EN bit will remain at 1 until software sets it back to
0. Clearing the SWSMI_TMR_EN bit before the timer expires will
reset the timer and the SMI# will not be generated. The default
for this bit is 0.
This bit is reset by PLTRST# assertion.
oh APMC Enable (APMC_EN): If set, this enables writes to the
5 RW APM_CNT register to cause an SMI#.
This bit is reset by PLTRST# assertion.
SMI On Sleep Enable (SMI_ON_SLP_EN): If this bit is set, the
Intel PCH will generate an SMI# when a write access attempts to
oh set the SLP_EN bit (in the PM1_CNT register). Furthermore, the
4 RW Intel PCH will not put the system to a sleep state. It is expected
that the SMI# handler will turn off the SMI_ON_SLP_EN bit before
actually setting the SLP_EN bit.
This bit is reset by PLTRST# assertion.
Legacy USB Enable (LEGACY_USB_EN): Enables legacy USB
oh N
3 RW circuit to cause SMI#.
This bit is reset by PLTRST# assertion.
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4.2.5

R:ritge Difci‘é'gs& Field Name (ID): Description
BIOS Enable (BIOS_EN): Enables the generation of SMI# when
ACPI software writes a 1 to the GBL_RLS bit. Note that if the
) Oh BIOS_STS bit, which gets set when software writes a 1 to
RW GBL_RLS bit, is already a 1 at the time that BIOS_EN becomes 1,

an SMI# will be generated when BIOS_EN gets set.
This bit is reset by PLTRST# assertion.

End of SMI (EOS): This bit controls the arbitration of the SMI
signal to the processor. This bit must be set in order for Intel PCH
to assert SMI# low to the processor after SMI# has been asserted
previously. Once Intel ICH asserts SMI# low, the EOS bit is

ih automatically cleared. In the SMI handler, the CPU should clear all
1 pending SMIs (by servicing them and then clearing their

RW/LS/V respective status bits), set the EOS bit, and exit SMM. This will
allow the SMI arbiter to reassert SMI upon detection of an SMI
event and the setting of a SMI status bit. The SMI# signal will go
inactive for 4 PCI clocks.

This bit is reset by PLTRST# assertion.
Global SMI Enable (GBL_SMI_EN): 0 = No SMI# will be
generated by PCH.

0 Oh 1 = Enables the generation of SMI# in the system upon any

RW/L enabled SMI event.

NOTE: When the SMI_LOCK bit is set, this bit cannot be changed.
This bit is reset by PLTRST# assertion.

SMI Status Register (SMI_STS)—Offset 34h

Lockable: No

Usage: ACPI or Legacy

Power Well: Primary

Note: If the corresponding _EN bit is set when the _STS bit is set, the Intel PCH will
cause an SMI# (except bits 8-10, which don't cause SMI#)

Access Method

Type: IO Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
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RaBI:tge D:?:::Ists& Field Name (ID): Description
31 oh XHCI SMI Status (XHCI_SMI_STS): This bit will be set when
RO/V any USB3 (XHCI) Host Controller is requesting an SMI.
30 oh ME SMI Status (ME_SMI_STS): This bit will be set when ME is
RO/V requesting an SMI#.
Intel Serial I/0 SMI Status (Serial_IO_SMI_STS): This bit
29 Oh gets set when Intel Serial I/O agent is requesting SMI #. This bit
RW/1C/V | is set by hardware and cleared by software writing a 1 to this bit
position.
oh eSPI SMI Status (ESPI_SMI_STS): This bit is set if an eSPI
28 RO/V agent is requesting an SMI#. This bit is set by hardware and
cleared by software writing a 1 to its bit position.
GPIO Unlock SMI Status (GPIO_UNLOCK_SMI_STS): This bit
- Oh will be set of the GPIO registers lockdown logic is requesting an
RW/1C/V | SMI#. Writing a '1' to this bit position clears this bit to '0'.
This bit is reset by PLTRST# assertion.
SPI SMI Status (SPI_SMI_STS): This bit will be set when the
-6 oh SPI logic is requesting an SMI#. This bit is read only because the
RO/V sticky status and enable bits associated with this function are
located in the SPI registers.
oh SCC SMI Status (SCC_SMI_STS): This bit gets set when SCC
25 RW agent is requesting SMI#.This bit is set by hardware and cleared
/1C/V " g o
by software writing a 1 to this bit position
oh
24:22 RO Reserved.
Monitor Status (MONITOR_STS): This bit will be set if the
1 Oh Trap/SMI logic has caused the SMI. This will occur when the CPU
RO/V or a bus master accesses an assigned register (or a sequence of
accesses).
oh PCI_EXP_SMI Status (PCI_EXP_SMI_STS): 1- PCI Express
20 ROV SMI event occurred. This could be due to a PCI Express PME event
or Hot Plug Event.
oh
19:17 RO Reserved.
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Bit Default &

Range Access Field Name (ID): Description

SMBus SMI Status (SMBUS_SMI_STS): 0 = This bit is set from
the 64 KHz clock domain used by the SMBus. Software must wait
at least 15.63 microseconds after initial assertion of this bit before
clearing it. This bit is sticky and is cleared by writing a 1 to this bit
position.
1 = Indicates that the SMI# was caused by:
Oh 1.The SMBus Slave receiving a message that an SMI# should
RW/1C/V | be caused, or
2. The SMBALERT# signal goes active and the SMB_SMI_EN
bit is set and the SMBALERT_DIS bit is cleared, or
3. The SMBus Slave receiving a HOST_NOTIFY message and
the HOST_NOTIFY_INTREN and the SMB_SMI_EN bits are set, or
4. The SMBus Slave receiving a "SMI in SO" message.
This bit is reset by PLTRST# assertion.

SERIRQ_SMI Status (SERIRQ_SMI_STS): 1 = Indicates the
Oh SMI# was caused by the SERIRQ decoder.
RO/V 0 = SMI# not caused by SERIRQ decoder.
NOTE: this bit is not sticky. Writes to this bit will have no effect.

Periodic Status (PERIODIC_STS): This bit will be set at the
oh rate determined by the PER_SMI_SEL bits. If the PERIODIC_EN bit
14 RW/1C/V is also set, the Intel PCH will generate an SMI#.
This bit is cleared by writing a 1 to this bit position.
This bit is reset by PLTRST# assertion.

TCO Status (TCO_STS): 0 = SMI not caused by TCO logic.
oh 1 = Indicates SMI was caused by the TCO logic.
13 RW NOTE: Will not cause wake event. This bit is cleared by writing a 1
/1C/V S o
to this bit position.
This bit is reset by PLTRST# assertion.

oh DEVMON Status (DEVMON_STS): This read-only bit is set when
12 R bit 0 in the DEVTRAP_STS register is set. It is not sticky, so writes
o/V S
to this bit will have no effect.

Microcontroller SMI Status (MCSMI_STS): This bit is set if
there is an access to the power management microcontroller
Oh range (62h or 66h). If this bit is set, and the MCSMI_EN bit is also

16

15

t RW/1C/V | set, the Intel PCH will generate an SMI#. This bit is set by
hardware and cleared by software writing a 1 to its bit position.
This bit is reset by PLTRST# assertion.
GPIO SMI Status (GPIO_SMI_STS): This bit will be a 1 if any
GPIO that is enabled to trigger SMI is asserted. GPIOs that are not
10 Oh routed to cause an SMI will have no effect on this bit. This bit is
RO/V NOT sticky. Writes to this bit will have no effect.

Note: See the GPIO chapter for the individual GPIO SMI status,
enable, and routing bit definitions.
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RaBI:tge Dle\i:a::l;_lsts& Field Name (ID): Description
GPEO Status (GPEO_STS): There are several status/enable bit
pairs in GPEO_STS/EN_127_96 that are capable of triggering
SMI#s. This bit is a logical OR of all of those pairs (i.e. this bit is
oh asserted whenever at least one of those pairs has both the status
9 ROV and enable bit asserted). This bit is NOT sticky. Writes to this bit
will have no effect. Note: The setting of this bit does not cause the
SMI#.
The following bit pairs are included in this logical OR:
- GPEO_STS/EN_127_96 [18, 17, 16, 13, 11, 10, 8, 2]
PM1 Status Register (PM1_STS_REG): This is an OR of the
8 Oh bits (except for bits 5 and 4) in the ACPI PM1 Status Reg. Not
RO/V sticky. Writes to this bit have no effect.
Note: The setting of this bit does not cause the SMI+#.
Oh
7 RO Reserved.
Software SMI Timer Status (SWSMI_TMR_STS): This bit will
oh be set to 1 by the hardware when the Software SMI# Timer
6 RW expires. This bit will remain 1 until the software writes a 1 to this
N bit
This bit is reset by PLTRST# assertion.
APM Status (APM_STS): SMI# was generated by a write access
s oh to the APM control register and if the APMC_EN bit is set. This bit
RW/1C/V | is cleared by writing a one to its bit position.
This bit is reset by PLTRST# assertion.
SMI_ON_SLP_EN Status (SMI_ON_SLP_EN_STS): This bit
oh will be set by the Intel PCH when a write access attempts to set
4 RW/1C/V the_S_LP_EN bit. This bit is cleared by writing a 1 to this bit
position.
This bit is reset by PLTRST# assertion.
Legacy USB Status (LEGACY_USB_STS): This non-sticky read-
oh only bit is a logical OR of each of the SMI status bits in the USB
3 RO/V Legacy Keybd Register ANDed with the corresponding enable bits.
This bit will not be active if the enable bits are not set. Writes to
this bit will have no effect.
BIOS Status (BIOS_STS): This bit gets set by hardware when a
1 is written by software to the GBL_RLS bit. When both BIOS_EN
) Oh and the BIOS_STS bit are set, an SMI# will be generated. The
RwW/1C/V | BIOS_STS bit is cleared when software writes a 1 to this bit
position.
This bit is reset by PLTRST# assertion.
Oh
1:0 RO Reserved.

4.2.6 General Purpose Event Control (GPE_CTRL)—Offset 40h

Lockable: No Usage: ACPI or Legacy Power Well: Primary Available: Desktop, Mobile

Access Method
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4.2.7

Datasheet, Volume 2 of 2

Type: IO Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh

3 2 2 2 1 1
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Bit Default & . . A
Range Access Field Name (ID): Description
Oh
31:18 RO Reserved.

Software GPE Control (SWGPE_CTRL): This bit allows
software to control the assertion of SWGPE_STS bit. This bit is
used by hardware as the level input signal for the SWGPE_STS bit
oh in the GPEQ_STS register. When SWGPE_CTRL is 1, SWGPE_STS
17 RW/V will be set to 1, and writes to SWGPE_STS with a value of 1 to
clear SWGPE_STS will result in SWGPE_STS being set back to 1 by
hardware. When SWGPE_CTRL is 0, writes to SWGPE_STS with a
value of 1 will clear SWGPE_STS to 0.
This bit is reset by RSMRST# assertion.

Oh
16:0 RO Reserved.

Device Activity Status Register (DEVACT_STS)—Offset 44h

Each bit indicates if an access has occured to the corresponding device's trap range, or
for bits 6:9, if the corresponding PCI interrupt is active. This register is used in
conjunction with the Periodic SMI# timer to detect any system activity for legacy power
management. The periodic SMI# timer indicates if it is the right time to read the
DEVACT_STS register.

Note, software clears bits that are set in this register by writing a 1 to the bit position.

Access Method

Type: IO Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh
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RaBI:tge D:?:::Ists& Field Name (ID): Description
) oh
31:13 RO Reserved.
Keyboard Controller Device Activity (KBC_ACT_STS): KBC
(60/64h).
oh 0 = Indicates that there has been no access to this device I/O
12 rw/icy | F@Nge.
1 = This device I/0 range has been accessed. Clear this bit by
writing a 1 to the bit location.
This bit is reset by PLTRST# assertion.
Oh
11:10 RO Reserved.
PIRQDH Activity Status (PIRQDH_ACT_STS): PIRQ[D or H]
oh 0 = The corresponding PCI interrupts have not been active.
9 RW/1C/V 1 = At least one of the corresponding PCI interrupts have been
active. Clear this bit by writing a 1 to the bit location.
This bit is cleared by PLTRST# assertion.
PIRQCG Activity Status (PIRQCG_ACT_STS): PIRQ[C or G]
oh 0 = The corresponding PCI interrupts have not been active.
8 RW/1C/V 1 = At least one of the corresponding PCI interrupts have been
active. Clear this bit by writing a 1 to the bit location.
This bit is cleared by PLTRST# assertion.
PIRQBF Activitiy Status (PIRQBF_ACT_STS): PIRQ[B or F]
oh 0 = The corresponding PCI interrupts have not been active.
7 RW/1C/V 1 = At least one of the corresponding PCI interrupts have been
active. Clear this bit by writing a 1 to the bit location.
This bit is cleared by PLTRST# assertion.
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R:ri‘tge szci‘é'sts& Field Name (ID): Description
PIRQAE Activity Status (PIRQAE_ACT_STS): PIRQ[A or E]
oh 0 = The corresponding PCI interrupts have not been active.
6 RW/1C/V 1 = At least one of the corresponding PCI interrupts have been
active. Clear this bit by writing a 1 to the bit location.
This bit is cleared by PLTRST# assertion.
D5 Trap Status (D5_TRP_STS): 0 = The corresponding I/0O
have not been accessed.
s oh 1 = The following are accessed (as determined by the I/O ranges
RW/1C/V | in the LPC decoder and even if the LPC forwarding is not enabled):
SP1, SP2, PP, FDC. Clear this bit by writing a 1 to the bit location.
This bit is cleared by PLTRST# assertion.
Oh
4:0 RO Reserved.

4.2.8 PM2a Control Block (PM2A_CNT_BLK)—Offset 50h

Lockable: No Usage: ACPI or Legacy Power Well: Primary Available: Desktop, Mobile
Note: BIOS must describe this register as 1 byte wide to the OS

Access Method

Type: IO Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
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RaBritge Df\fcaclélsts& Field Name (ID): Description
oh
31:1 RO Reserved.
oh Arbiter Disable (ARB_DIS): This bit is a scratchpad bit for
0 RW legacy software compatibility.
This bit is reset by PLTRST# assertion.

4.2.9 Over-Clocking WDT Control (OC_WDT_CTL)—Offset 54h
This register controls the operation of the PCH Over-Clocking Watchdog Timer.
Access Method
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Type: 10 Register Device: 31
(Size: 32 bits) Function: 2
Default: 2000h
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RaBlitge Df\r:?::lsts& Field Name (ID): Description
Over-Clocking WDT Reload (OC_WDT_RLD): Software can
write a '1' to this bit to reload ("ping") the PCH over-clocking
watchdog timer while it is running. A write of '0' to this bit has no
effect.
oh A write of '1' to this bit while OC_WDT_EN=0, or with the clearing
31 WO of OC_WDT_EN, does not start or reload the WDT (i.e.
OC_WDT_EN takes precedence).
The value in OC_WDT_TOV may be changed by software along
with its setting of this bit. On a WDT reload, the current
(potentially new) value in OC_WDT_TOV is loaded into the WDT as
the new timeout value.
Oh
30:26 RO Reserved.
Over-Clocking WDT ICC Survivability Mode Timeout Status
(OC_WDT_ICCSURV_STS): This bit is set to '1' if the over-
. oh clocking WDT has timed out and triggered a global reset while
RW/1C/V | running in @ mode that has ICC survivability impact
(OC_WDT_ICCSURV=1). It is cleared by a software write of '1' or
by RSMRST# assertion.
Over-Clocking WDT Non-ICC Survivability Mode Timeout
Status (OC_WDT_NO_ICCSURV_STS): This bit is set to '1' if
” oh the over-clocking WDT has timed out and triggered a global reset
RW/1C/V | while running in a mode that does not have ICC survivability
impact (OC_WDT_ICCSURV=0). It is cleared by a software write
of '1' or by RSMRST# assertion.
Over-Clocking WDT Scratchpad (OC_WDT_SCRATCH): This
5316 | O field is available as scratchpad space for software and has no
' RW effect on PCH HW operation.
This bit is reset by RSMRST# assertion.
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R:r:tge Df\fcaclélsts& Field Name (ID): Description
Over-Clocking WDT Force All (OC_WDT_FORCE_ALL):
GATE_BIT:OC_WDT_CTL.OC_WDT_CTL_LCK.HIGH
is oh When this bit is set to '1' and the OC_WDT is running, any
RW/L included global reset source will behave as though the OC_WDT
expired.
This bit is reset by RSMRST# assertion or CF9 reset.
Over-Clocking WDT Enable (OC_WDT_EN): Software sets this
bit to '1' to enable the PCH over-clocking watchdog timer. While
the counter is running, if it expires before being reloaded by
software via the OC_WDT_RLD bit or halted by software clearing
oh this bit, then one of the status bits will be set (which one depends
14 RW/V/L on the WDT operating mode at the time - see the
OC_WDT_ICCSURYV bit description), and a global reset will be
triggered.
This bit is also set by the hardware when conditions allow the
OC_WDT to self-start at power cycle reboot (effectively changes
the default of this bit as seen by software).
Over-Clocking WDT ICC Survivability Impact
(OC_WDT_ICCSURV): This bit determines whether OC_WDT
expiration will have an impact on ICC (Integrated Clock Controller)
bootstrap survivability.
OC_WDT_ICCSURV=1 (default)
13 1ih An OC_WDT timeout while operating in this mode causes certain
RW/L ICC hardware auto-recovery actions to take place. A timeout in
this mode will set OC_WDT_ICCSURV_STS.OC_WDT_ICCSURV=0
Software should configure the OC_WDT to this mode if no ICC
hardware auto-recovery actions are desired in the event of a
timeout. A timeout in this mode will set
OC_WDT_NO_ICCSURV_STS
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RaB':tge szc‘::'sts& Field Name (ID): Description
OC_WDT_CTL Register Lock (OC_WDT_CTL_LCK): This bit
controls write-ability to this register.
Encodings:
0: All fields of register OC_WDT_CTL operate as normal and can
oh be updated by software. Reads to the register operate as normal.

12 RW/L 1: All RW/L fields of register OC_WDT_CTL, including this lock
control bit, are locked. Writes to these register fields have no

effect and the register fields retain their current states. Reads to

the register operate as normal.

Once this bit is set, it can only be cleared by Primary well power

loss (via RSMRST# assertion).

oh
11:10 RO Reserved.

Over-Clocking WDT Timeout Value (OC_WDT_TOV):
Software programs the desired over-clocking WDT timeout value
into this register. This timer is zero-based and has a granularity of
1 second. Example timeout values:
000h: 1 second
001h: 2 seconds

oh S .

9:0 RW/V/L 3FFh: ~17 minutes (1024 seconds)

The value of OC_WDT_TOV may be changed by software along
with its setting of the OC_WDT_RLD bit. On a WDT reload, the
current (potentially new) value in OC_WDT_TOV is loaded into the
WDT as the new timeout value.

This field is also updated by the hardware when conditions allow
the OC_WDT to self-start at power cycle reboot (effectively

changes the default of this field as seen by software).

General Purpose Event 0 Status [31:0]
(GPEO_STS_31_0)—Offset 80h

Access Method

Type: 10 Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2

000 OfOO0OOOOO0OOO|OOOO|OOOO|OOOUO(OOOT OO OO0OTDO

8 4 0

0

GPEO_STS_31
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4.2.11

RaBr:tge Dﬁiilél:s& Field Name (ID): Description
General Purpose Event 0 Status [31:0] (GPEO_STS_31_0):
These bits are set any time the corresponding GPIO is setup as an
input and the corresponding GPIO signal is high (or low if the
corresponding RXINV bit is set). If the corresponding enable bit is
set in the GPEO_EN_31_0 register, then when the
GPEO_STS_31_0 bit is set:
- If system is in an S3-S5 state, the event will also wake the

310 |90 system.

' RW/1C/V | - If system is in an SO state (or upon waking back to S0), an SCI

will be caused, depending on the GPIROUTSCI bit for the
corresponding GPI. These bits are sticky bits and are cleared by
writing a 1 back to this bit position.

Note: The GPP/GPD group mapped to this GPEO_STS_31_0 is
configured via GPIO_CFG.DWO0 and MISCCFG.DWO0. Both
GPIO_CFG.DWO0 and MISCCFG.DWO0 must be programmed to the
same value.

General Purpose Event 0 Status [63:32]
(GPEO_STS_63_32)—0Offset 84h

Access Method

Type: 10 Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2

0 o0oo0OflO0OOOOOOOOOOOOOOOOOOOGO OO OOTUOO0O O0O00O0

8 4 0

_63_32

GPEO_STS_63
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4.2.12

R:.:;e Default & Field Name (ID): Description
General Purpose Event 0 Status [63:32]
(GPEO_STS_63_32): These bits are set any time the
corresponding GPIO is setup as an input and the corresponding
GPIO signal is high (or low if the corresponding RXINV bit is set).
If the corresponding enable bit is set in the GPEO_EN_63_32
register, then when the GPEO_STS_63_32 bit is set:
- If system is in an S3-S5 state, the event will also wake the

31:0 | Oh system.

' RW/1C/V | - If system is in an SO state (or upon waking back to S0), an SCI

will be caused, depending on the GPIROUTSCI bit for the
corresponding GPI. These bits are sticky bits and are cleared by
writing a 1 back to this bit position.

Note: The GPP/GPD group mapped to this GPEO_STS_63_32 is
configured via GPIO_CFG.DW1 and MISCCFG.DW1. Both
GPIO_CFG.DW1 and MISCCFG.DW1 must be programmed to the
same value.

General Purpose Event 0 Status [95:64]
(GPEO_STS_95_64)—0Offset 88h

Access Method

Type: 10 Register Device: 31

(Size: 32 bits) Function: 2
Default: Oh

3 2 2 2 1 1

1 8 4 0 6 2 8 4 0

000 O0OfO0OO0OOOOOOTO|OOOO|OOOO OO O0OOTU OO OOT OO OO0OTDO
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intel)

RaBr:tge sz:?:lélsts& Field Name (ID): Description
General Purpose Event 0 Status [95:64]
(GPEO_STS_95_64): These bits are set any time the
corresponding GPIO is setup as an input and the corresponding
GPIO signal is high (or low if the corresponding RXINV bit is set).
If the corresponding enable bit is set in the GPEO_EN_95_64
register, then when the GPEO_STS_95_64 bit is set:
- If system is in an S3-S5 state, the event will also wake the

310 |90 system.

' RW/1C/V | - If system is in an SO state (or upon waking back to S0), an SCI

will be caused, depending on the GPIROUTSCI bit for the
corresponding GPI. These bits are sticky bits and are cleared by
writing a 1 back to this bit position.

Note: The GPP/GPD group mapped to this GPEO_STS_95_64 is
configured via GPIO_CFG.DW2 and MISCCFG.DW2. Both
GPIO_CFG.DW2 and MISCCFG.DW2 must be programmed to the
same value.

4.2.13 General Purpose Event 0 Status [127:96]
(GPEO_STS[127:96])—Offset 8Ch

Note: This register is symmetrical to the General Purpose Event 0 Enable [127:96]
Register. Unless indicated otherwise below, if the corresponding _EN bit is set, then
when the STS bit get set, the Intel PCH will generate a Wake Event. Once back in an SO
state (or if already in an SO state when the event occurs), the Intel PCH will also
generate an SCI if the SCI_EN bit is set, or an SMI# if the SCI_EN bit is not set and

GBL_SMI_EN is set.

Note that GPEO_STS bits 95:0 are claimed by the GPIO register block.

Access Method

Type: IO Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
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RaBI:tge Df\r:?::lsts& Field Name (ID): Description
31:19 gg Reserved.
Wake Alarm Device Timer Status (WADT_STS): This bit is set
18 Oh whenever the any of the wake alarm device timers signal a timer
RW/1C/V | expiration.
This bit is reset by RSMRST# assertion.
17 ag Reserved.
LAN_WAKE# Pin Status (LAN_WAKE_STS): This bit is set
oh whenever LAN_WAKE# pin is seen asserted low. Note that unlike
16 RW/1C/V the GPI[n]_STS bits, LAN_WAKE# is always monitored as an input
for the purpose of setting this bit, regardless of the actual GPIO
configuration.
15 Oh GPIO Tier2 SCI Status (GPIO_TIER2_SCI_STS): This bit is a
RW/1C/V | logical OR of sci_wake from tier 2 GPIO's.
eSPI SCI Status (ESPI_SCI_STS): This bit will be set when an
14 oh agent attached to eSPI is requesting an SCI.
RW/1C/V | Note: This source is not able to cause a wake event.
This bit is reset by RSMRST# assertion.
Power Management Event Bus 0 Status (PME_BO_STS):
This bit will be set to 1 by the Intel PCH when any internal device
with PCI Power Management capabilities on bus 0 asserts the
equivalent of the PME# signal. Additionally, if the PME_BO_EN and
SCI_EN bits are set, and the system is in an SO state, then the
setting of the PME_BO_STS bit will generate an SCI (or SMI1# if
SCI_EN is not set). If the PME_BO_EN bit is set, and the system is
in an S3-5S4 state (or S5 state due to SLP_TYP and SLP_EN), then
the setting of the PME_BO_STS bit will generate a wake event. If
13 Oh the system is in an S5 state due to power button override, then
RW/1C/V | the PME_BO_STS bit will not cause a wake event or SCI. This bit is
cleared by a software write of '1'.
Internal devices which can set this bit:
- Integrated LAN
- HD Audio/Audio DSP
- SATA
- EHCI ('UsSB2')
- XHCI ('USB3")
- ME Maskable Host Wake
This bit is reset by RSMRST# assertion.
ME SCI Status (ME_SCI_STS): This bit will be set when ME is
requesting an SCI. Software must clear the ME source of the SCI
Oh . C
12 RW/1C/V before clgarlng th|§ bit.
Note: This source is not able to cause a wake event.
This bit is reset by RSMRST# assertion.
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Bit
Range

Default &
Access

Field Name (ID): Description

11

Oh
RW/1C/V

Power Management Event Status (PME_STS): This bit will be
set to 1 by hardware when the PME# signal goes active.
Additionally, if the PME_EN and SCI_EN bits are set, and system is
in an SO state, then the setting of the PME_STS bit will generate
an SCI (or SMI# if SCI_EN is not set). If the PME_EN bit is set,
and the system is in an S3-S4 state (or S5 state due to SLP_TYP
and SLP_EN), then the setting of the PME_STS bit will generate a
wake event. If the system is in an S5 state due to power button
override, then PME_STS will not cause a wake event or SCI.

This bit is cleared by writing a 1 to this bit position or RSMRST#
assertion.

10

Oh
RW/1C/V

Battery Low Status (BATLOW_STS): In Mobile Mode this bit
will be set to 1 by hardware when the BATLOW# signal goes low.
Software clears the bit by writing a 1 to the bit position. In
Desktop Mode, this bit will be treated as Reserved.

This bit is reset by RSMRST# assertion.

Oh
RW/1C/V

PCI Express Status (PCI_EXP_STS): This bit will be set to 1 by
hardware to indicate that:

- The PME event message was received on one or more of the PCI-
Express Ports

- An Assert PMEGPE message received from the MCH via DMI
Note: The PCI WAKE# pin and the PCI-Express Beacons have no
impact on this bit.

Software attempts to clear this bit by writing a 1 to this bit
position. If the PCI_EXP_STS bit went active due to an Assert
PMEGPE message, then a Deassert PMEGPE message must be
received prior to the software write in order for the bit to be
cleared.

If the bit is not cleared and the corresponding PCI_EXP_EN bit is
set, the leveltriggered SCI will remain active.

Note that a race condition exists where the PCI Express device
sends another PME message because the PCI Express device was
not serviced within the time when it must resend the message.
This may result in a spurious interrupt, and this is comprehended
and approved by the PCI Express specification. The window for
this race condition is approximately 95-105 milliseconds.

This bit is reset by RSMRST# assertion.

Oh
RO

Reserved.
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Bit
Range

Default &
Access

Field Name (ID): Description

Oh
RW/1C/V

SMBus Wake Status (SMB_WAK_STS): This bit is set to 1 by
the hardware to indicate that the wake event was caused by the
PCH's SMBus logic. This could be due to either the SM Bus slave
unit receiving a message or the SMBALERT# signal going active.
NOTES:

1. The SMBus controller will independently cause an SMI# so this
bit does not need to do so (unlike the other bits in this register).
2. This bit is set by the SMBus slave command 01h (Wake/SMI#)
even when the system is in the SO state. Therefore, to avoid an
instant wake on subsequent transitions to sleep states, software
must clear this bit after each reception of the Wake/SMI#
command or just prior to entering the sleep state.

3. The SMBALERT_STS bit (D31:F3:I/0 Offset 00h:bit 5) should
be cleared by software before clearing this bit.

This bit is reset by RSMRST# assertion.

Oh
RW/1C/V

TCOSCI Status (TCOSCI_STS): This bit will be set to 1 by
hardware when the TCO logic or Thermal Sensor logic causes an
SCI. This bit can be reset by writing a one to this bit position or by
RSMRST# assertion.

5:3

Oh
RO

Reserved.

Oh
RW/1C/V

Software GPE Status (SWGPE_STS): The SWGPE_CTRL bit (bit
1 of GPE_CTRL reg) acts as a level input to this bit.
This bit is reset by RSMRST# assertion.

Oh
RW/1C/V

Hot Plug Status (HOT_PLUG_STS): Enables PCH to cause an
SCI when the HOT_PLUG_STS bit is set. This is used to allow the
PCI Express ports to cause an SCI due to hot-plug events.

The following events cause HOT_PLUG_STS bit to set

- Assert GPE message received from any of the PCIE ports in PCH
- Assert HPGPE message received from any of the PCIE ports in
PCH

- Assert GPE message received downstream from MCH

- Assert HPGPE message received downstream from MCH.

This bit is reset by RSMRST# assertion.

Oh
RO

Reserved.

General Purpose Event 0 Enable [31:0] (GPEO_EN_31_0)—
Offset 90h

Access Method

Type: 10 Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 2
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0

0 o0oo0O0OflO0OOOOOOOOOOOOOOOOOOOGO OO OOUOO0O O0O00O0

GPEO_EN_31_0

R:ri\;e Df\fcacl;lsts& Field Name (ID): Description
General Purpose Event 0 Enable [31:0] (GPEO_EN_31_0):
These bits enable the corresponding GPEO_STS[31:0] bits being
oh set to cause an SCI and/or wake event.

31:0 | oy Note: The GPP/GPD group mapped to this GPEO_EN_31_0 is

configured via GPIO_CFG.DWO0 and MISCCFG.DWO0. Both
GPIO_CFG.DWO0 and MISCCFG.DWO0 must be programmed to the
same value.

4.2.15 General Purpose Event 0 Enable [63:32]
(GPEO_EN_63_32)—0Offset 94h

Access Method

Type: 10 Register Device: 31

(Size: 32 bits) Function: 2
Default: Oh

3 2 2 2 1 1

1 8 4 0 6 2 8 4 0

0 oo0O0OlO0OOOOOOOOOOOOOOOOOOOGO OO OOTUOO0O O0O00O0

GPEO_EN_63_32

RaBrI\tge szcaclélsts& Field Name (ID): Description
General Purpose Event 0 Enable [63:32]
(GPEO_EN_63_32): These bits enable the corresponding
GPEOQ_STS[63:32] bits being set to cause an SCI and/or wake

31:0 Oh event. _ _

RW Note: The GPP/GPD group mapped to this GPEO_EN_63_32 is

configured via GPIO_CFG.DW1 and MISCCFG.DW1. Both
GPIO_CFG.DW1 and MISCCFG.DW1 must be programmed to the
same value.
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4.2.16

4.2.17

186

General Purpose Event 0 Enable [95:64]
(GPEO_EN_95_64)—0Offset 98h

GPEO_EN bits 95:64 are claimed by the PMC on IOSF primary and forwarded to the
GPIO unit via IOSF sideband. See the GPEO register mapping between GPIO and PMC
table in this specification for details on the GPIO to bit mapping and register format.

Access Method

Type: 10 Register Device: 31

(Size: 32 bits) Function: 2
Default: Oh

3 2 2 2 1 1

1 8 4 0 6 2 8 4 0

000 OOO0OOOOO0OOO|OOOO|OOOOOOOUO(OOOTO OO OO0OTDO

GPEO_EN_95_64

RaBr:::;e Dgt:ac::s& Field Name (ID): Description
General Purpose Event 0 Enable [95:64]
(GPEO_EN_95_64): These bits enable the corresponding
GPEOQ_STS[95:64] bits being set to cause an SCI and/or wake

310 |0 event. _ _

RW Note: The GPP/GPD group mapped to this GPEO_EN_95_64 is

configured via GPIO_CFG.DW2 and MISCCFG.DW?2. Both
GPIO_CFG.DW2 and MISCCFG.DW2 must be programmed to the
same value.

General Purpose Event 0 Enable [127:96]
(GPEO_EN[127:96])—Offset 9Ch

Note: This register is symmetrical to the General Purpose Event 0 Status [127:96]
Register.
Note that GPEO_STS bits 95:0 are claimed by the GPIO register block.

Access Method

Type: 10 Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
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RaBri:;e Dzi:ilélsts& Field Name (ID): Description
Oh
31:19 RO Reserved.
Wake Alarm Device Timer Enable (WADT_EN): Used to
18 Oh enable the setting of the WADT_STS bit to generate Wake/SMI#/
RW SCI.
This bit is reset by DSW_PWROK de-assertion.
Oh
17 RO Reserved.
LAN_WAKE# Pin Enable (LAN_WAKE_EN): Used to enable
the setting of the LAN_WAKE_STS bit to generate wake/SMI#/
SCI. Host wake events from the PHY through LAN_WAKE# cannot
16 Oh be disabled by clearing this bit.
RW Note that LAN_WAKE# pin is a valid host wake event from Deep-
Sx (when configured as native function). But the wake enable
configuration must persist even after a G3. So this bit is in the RTC
well.
is Oh GPIO Tier2 SCI EN (GPIO_TIER2_SCI_EN): Used to enable
RW/V the setting of GPIO_TIER2_SCI_STS to generate wake/SCI#.
14 Oh eSPI SCI Enable (ESPI_SCI_EN): Used to enable the setting of
RW/V the ESPI_SCI_STS bit to generate a SCI.
PME_BO Enable (PME_BO_EN): Enables the setting of the
13 oh PME_BO_STS bit to generate a wake event and/or an SCI or
RW/V SMI#.
This bit is reset by RTCRST# assertion.
1> Oh ME SCI Enable (ME_SCI_EN): Used to enable the setting of the
RW/V ME_SCI_STS bit to generate a SCI.
oh Power Management Event Enable (PME_EN): Enables the
11 RW/V setting of the PME_STS to generate a wake event and/or an SCI.
This bit is reset by RTCRST# assertion.
Low Battery Enable (BATLOW_EN): In Mobile Mode, this bit
enables the BATLOW # signal to cause an SMI# or SCI (depending
10 Oh on the SCI_EN bit) when it goes low.This bit does not prevent the
RW/V BATLOW# signal from inhibiting the wake event. In Desktop Mode
this bit will be treated as Reserved.
This bit is reset by RTCRST# assertion.
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RaB':tge szcac:'sts& Field Name (ID): Description
PCI Express Enable (PCI_EXP_EN): Enables PCH to cause an
9 Oh SCI when PCI_EXP_STS bit is set. This is used to allow the PCI
RW/V Express ports, including the link to the MCH, to cause an SCI due
to wake/PME events.
Oh
8:7 RO Reserved.
oh TCOSCI Enable (TCOSCI_EN): When TCOSCI_EN and
6 RW/V TCOSCI_STS are both set, an SCI will be generated.
This bit is reset by RSMRST# assetion.
) Oh
5:3 RO Reserved.
Software GPE Enable (SWGPE_EN): This bit, when set to 1,
enables the SW GPE function. If SWGPE_CTRL is written to a 1,
5 Oh hardware will set SWGPE_STS (acts as a level input) If
RW/V SWGPE_STS, SWGPE_EN, and SCI_EN are all 1's, an SCI will be
generated If SWGPE_STS = 1, SWGPE_EN = 1, SCI_EN = 0, and
GBL_SMI_EN = 1 then an SMI# will be generated
Hot Plug Enable (HOT_PLUG_EN): Enables PCH to cause an
SCI when the HOT_PLUG_STS bit is set. This is used to allow the
PCI Express ports to cause an SCI due to hot-plug events.
oh The following events cause HOT_PLUG_STS bit to set
1 RW/V - Assert GPE message received from any of the PCIE ports in PCH
- Assert HPGPE message received from any of the PCIE ports in
PCH
- Assert GPE message received downstream from MCH
- Assert HPGPE message received downstream from MCH
Oh
0 RO Reserved.

PMC Memory Mapped Registers Summary

The PMC memory mapped registers are accessed based upon offsets from PM Base
Address (PWRMBASE) defined in PCI Device 31: Function 2, offset 48h.

Summary of PMC Memory Mapped Registers

%ftf:ftt Oét‘s:t Register Name (ID)—Offset Dveaflauu;t
Oh 3h Wake Alarm Device Timer: AC (WADT_AC)—Offset Oh FFFFFFFFh
4h 7h Wake Alarm Device Timer: DC (WADT_DC)—Offset 4h FFFFFFFFh
8h Bh Wake Alarm Device Expired Timer: AC (WADT_EXP_AC)—Offset 8h FFFFFFFFh
Ch Fh Wake Alarm Device Expired Timer: DC (WADT_EXP_DC)—Offset Ch FFFFFFFFh
10h 13h Power and Reset Status (PRSTS)—Offset 10h Oh
14h 17h Chipset Initialization Register 14 (CIR14)—Offset 14h Oh
18h 1Bh Power Management Configuration Reg 1 (PM_CFG)—Offset 18h 20h
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Table 4-3. Summary of PMC Memory Mapped Registers

ntel.

Offset | Offset Register Name (ID)—Offset Default
20h 23h Message to PMC (MTPMC)—Offset 20h Oh
24h 27h PCH Power Management Status (PCH_PM_STS2)—Offset 24h Oh
28h 2Bh S3 Power Gating Policies (S3_PWRGATE_POL)—Offset 28h Oh
2Ch 2Fh S4 Power Gating Policies (S4_PWRGATE_POL)—Offset 2Ch Oh
30h 33h S5 Power Gating Policies (S5_PWRGATE_POL)—Offset 30h Oh
34h 37h DeepSx Configuration (DSX_CFG)—Offset 34h Oh
3Ch 3Fh Power Management Configuration Reg 2 (PM_CFG2)—Offset 3Ch Oh
40h 43h Chipset Initialization Register 40 (CIR40)—Offset 40h Oh
44h 47h Chipset Initialization Register 44 (CIR44)—Offset 44h Oh
48h 4Bh Chipset Initialization Register 48 (CIR48)—Offset 48h Oh
4Ch 4Fh Chipset Initialization Register 4C (CIR4C)—Offset 4Ch Oh
50h 53h Chipset Initialization Register 50 (CIR50)—Offset 50h Oh
54h 57h Chipset Initialization Register 54 (CIR54)—Offset 54h Oh
58h 5Bh Chipset Initialization Register 58 (CIR58)—Offset 58h Oh
60h 63h Chipset Initialization Register 60 (CIR60)—Offset 60h Oh
68h 6Bh Chipset Initialziation Register 68 (CIR68)—Offset 68h Oh
78h 7Bh Chipset Initialization Register 78 (CIR78)—Offset 78h Oh
7Ch 7Fh Chipset Initialization Register 7C (CIR7C)—Offset 7Ch Oh
80h 83h Chipset Initialization Register 80 (CIR80)—Offset 80h Oh
84h 87h Chipset Initialization Register 84 (CIR84)—Offset 84h Oh
88h 8Bh Chipset Initialization Register 88 (CIR88)—Offset 88h Oh
8Ch 8Fh Chipset Initialization Register 8C (CIR8C)—Offset 8Ch Oh
90h 93h Chipset Initialization Register 90 (CIR90)—Offset 90h Oh
98h 9Bh Chipset Initialization Register 98 (CIR98)—Offset 98h Oh
AOh A3h Chipset Initialization Register AO (CIRAO0)—Offset AOh Oh
A4h A7h Chipset Initialization Register A4 (CIRA4)—Offset A4h Oh
A8h ABh Chipset Initizaliation Register A8 (CIRA8)—Offset A8h Oh
ACh AFh Chipset Initizaliation Register AC (CIRAC)—Offset ACh Oh
BOh B3h Chipset Initialization Register BO (CIRBO)—Offset BOh Oh
B4h B7h Chipset Initialization Register B4 (CIRB4)—Offset B4h Oh
COh C3h Chipset Initialization Register CO (CIRCO)—Offset COh Oh
C4h c7h gl}’lfigtNg“‘rr]hermal Power Reporting Configuration (PMSYNC_TPR_CFG)— oh
csh CBh (P:I\B/IHSYNC Miscellaneous Configuration (PM_SYNC_MISC_CFG)—Offset oh
DOh D3h Chipset Initialization Register DO (CIRD0)—Offset DOh Oh
D4h D7h Chipset Initialization Register D4 (CIRD4)—Offset D4h Oh
DCh DFh Chipset Initialization Register DC (CIRDC)—Offset DCh Oh
EOh E3h Chipset Initialization Register EO (CIREOQ)—Offset EOh Oh
E4h E7h Chipset Initialization Register E4 (CIRE4)—Offset E4h Oh
E8h EBh Chipset Initializatin Register E8 (CIRE8)—Offset E8h 8000h
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Table 4-3. Summary of PMC Memory Mapped Registers
Offset Offset . Default
Start End Register Name (ID)—Offset Value
FCh FFh ACPI Timer Control (ACPI_TMR_CTL)—Offset FCh Oh
110h 113h Last TSC Alarm Value[31:0] (TSC_ALARM_LO)—Offset 110h Oh
114h 117h Last TSC Alarm Value[63:32] (TSC_ALARM_HI)—Offset 114h Oh
120h 123h GPIO Configuration (GPIO_CFG)—Offset 120h 432h
124h 127h Global Reset Causes (GBLRST_CAUSEOQ)—Offset 124h Oh
128h 12Bh Global Reset Causes Register 1 (GBLRST_CAUSE1)—Offset 128h Oh
13Ch 13Fh SLP SO RESIDENCY (SLP_S0_RES)—Offset 13Ch Oh
ModPhy Power Management Configuration 1 (MODPHY_PM_CFG1)—
200h 203h Offset 200h FFFFh
MODPHY Power Management Configuration 2 (MODPHY_PM_CFG2)—
204h 207h Offset 204h Oh
MODPHY Power Management Configuration 3 (MODPHY_PM_CFG3)—
208h 20Bh Offset 208h Oh
MODPHY Power Management Configuration 4 (MODPHY_PM_CFG4)—
20Ch 20Fh Offset 20Ch Oh
31Ch 31Fh Chipset Initialization Register 31C (CIR31C)—Offset 31Ch Oh
324h 327h Chipset Initialization Register 324 (CIR324)—Offset 324h Oh
328h 32Bh Chipset Initialization Register 328 (CIR328)—Offset 328h Oh
32Ch 32Fh Chipset Initialization Register 32C (CIR32C)—Offset 32Ch Oh
3ECh 3EFh Clock Source Shutdown Control Reg 2 (CS_SD_CTL2)—Offset 3ECh Oh
590h 593h PFET Enable Ack Register 0 (PPFEARQ)—Offset 590h Oh
594h 597h PFET Enable Ack Register 1 (PPFEAR1)—Offset 594h Oh
5D0h 5D3h Host SW PG Control Register 1 (HSWPGCR1)—Offset 5D0h Oh
620h 623h Static PG Function Disable 1 (ST_PG_FDIS1)—Offset 620h Oh
628h 62Bh Chipset Initialization Register (NST_PG_FDIS_1)—O0ffset 628h Oh
644h 647h Capability Disable Read Register (FUSE_DIS_RD_2)—Offset 644h 8h
4.3.1 Wake Alarm Device Timer: AC (WADT_AC)—Offset Oh

Access Method

Type: MEM Register
(Size: 32 bits)

Default: FFFFFFFFh

11 11 11

Device: 31
Function: 2
2 2 1 1
4 0 6 2 8 4 0

i1 12114111 1111 1111 1)1 11 1|1 1 11
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Bit Default &

Range Access Field Name (ID): Description

Wake Alarm Device Timer Value for AC Mode
(WADT_AC_VAL): This field contains the 32-bit wake alarm
device timer value (granularity 1s) for AC power. The timer begins
decrementing when written to a value other than FFFFFFFFh
(regardless of the power source when the write occurs).

Upon counting down to 0:

S .If or? AC powc_ar, GPEOb_STS.WADT_S'I_'S will be set. This statu_s
31:0 RW/V t;|t being set will generate a host wake if GPEOb_EN.WADT_EN is
- If the power source is DC at this time, the status bit is not set.
However, if AC power subsequently returns to the platform, the AC
Expired Timer begins running. See the WADT_EXP_AC register for
details.

- The timer returns to its default value of FFFFFFFFh.

This bit is reset by DSW_PWROK de-assertion.

4.3.2 Wake Alarm Device Timer: DC (WADT_DC)—Offset 4h

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2

Default: FFFFFFFFh

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0

1111412111121 1111111 11 11 1 1 11 1 1 11 1 1 1

WADT_DC_VAL
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4.3.3

192

R:.:;e Default & Field Name (ID): Description
Wake Alarm Device Timer Value for DC Mode
(WADT_DC_VAL): This field contains the 32-bit wake alarm
device timer value (granularity 1s) for DC power. The timer begins
decrementing when written to a value other than FFFFFFFFh
(regardless of the power source when the write occurs).
Upon counting down to 0:

S _If on_ DC powgr, GPEOb_STS.WADT_S'I_'S will be set. This statu_s
31:0 RW/V bit being set will generate a host wake if GPEOb_EN.WADT_EN is

1.

- If the power source is AC at this time, the status bit is not set.
However, if DC power subsequently returns to the platform, the
DC Expired Timer begins running. See the WADT_EXP_DC register
for details.

- The timer returns to its default value of FFFFFFFFh.

This bit is reset by DSW_PWROK de-assertion.

Wake Alarm Device Expired Timer: AC (WADT_EXP_AC)—
Offset 8h

Access Method

Device: 31
Function: 2

Type: MEM Register
(Size: 32 bits)

Default: FFFFFFFFh

-

= O
N

11 1j1 11 1(1 1 11

._.
.
.
R
"
.
"

111 111 11

WADT_EXP_AC_VAL
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Bit
Range

Default &
Access

Field Name (ID): Description

FFFFFFFFh
RW/V

Wake Alarm Device Expired Timer Value for AC Mode
(WADT_EXP_AC_VAL): This field contains the 32-bit wake
alarm device "Expired Timer" value (granularity 1s) for AC power.
The timer begins decrementing after switching from DC to AC
power. In the case where the WADT_AC timer has already expired
while the platform was on DC power, this timer only decrements
while operating on AC power. So if the power source switches back
to DC power, the timer will stop (but not reset). When AC power
returns, the timer will again begin decrementing.

Note: This timer will only begin decrementing under the conditions
described above if this field has been configured for something
other than its default value of FFFFFFFFh (i.e. FFFFFFFFh =
disabled).

Upon expiration of this timer:

- If on AC power, GPEOb_STS.WADT_STS will be set. This status
bit being set will generate a host wake if GPEOb_EN.WADT_EN is
1.

- BOTH the AC and DC Expired Timers return to their defaults
value of FFFFFFFFh.

This bit is reset by DSW_PWROK de-assertion.

4.3.4
Offset Ch

Access Method

Type: MEM Register
(Size: 32 bits)

Wake Alarm Device Expired Timer: DC (WADT_EXP_DC)—

Default: FFFFFFFFh

111 111 11

Device: 31

Function: 2
2 2 1 1
4 0 6 2 8 4 0
111111 11 1411 1 1|1 11 1j1 1 1 11 1 1 1
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Bit Default &
Range Access

Field Name (ID): Description

FFFFFFFFh
RW/V

Wake Alarm Device Expired Timer Value for DC Mode
(WADT_EXP_DC_VAL): This field contains the 32-bit wake
alarm device "Expired Timer" value (granularity 1s) for DC
power.The timer begins decrementing after switching from AC to
DC power. In the case where the WADT_DC timer has already
expired while the platform was on AC power, this timer only
decrements while operating on DC power. So if the power source
switches back to AC power, the timer will stop (but not reset).
When DC power returns, the timer will again begin decrementing.
Note: This timer will only begin decrementing under the conditions
described above if this field has been configured for something
other than its default value of FFFFFFFFh (i.e. FFFFFFFFh =
disabled).

Upon expiration of this timer:

- If on DC power, GPEOb_STS.WADT_STS will be set. This status
bit being set will generate a host wake if GPEOb_EN.WADT_EN is
1.

- BOTH the AC and DC Expired Timers return to their defaults
value of FFFFFFFFh.

This bit is reset by DSW_PWROK de-assertion.

4.3.5 Power and Reset Status (PRSTS)—Offset 10h

Access Method

Type: MEM Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 2

194

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
000o0|loooo|/oooolooooloooolooooloooo|oooo
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Bit Default & . ) L
Range Access Field Name (ID): Description
Oh
31:6 RO Reserved.

Wake On LAN Override Wake Status (WOL_OVR_WK_STS):
oh This bit gets set when integrated LAN Signals a Power
5 Management Event AND the system is in S5. BIOS can read this

RW/1C/V
/1c/ status bit to determine this wake source. Software clears this bit
by writing a 1 to it.
Oh
4:1 RO Reserved.

ME_HOST_WAKE_STS (ME_HOST_WAKE_STS): This bit is set
Oh when the ME generates a non-maskable wake event and is not
RW/1C/V | affected by any other enable bit. When this bit is set, the host
power management logic wakes to SO.

4.3.6 Chipset Initialization Register 14 (CIR14)—Offset 14h

BIOS may write to the register

4.3.7 Power Management Configuration Reg 1 (PM_CFG)—
Offset 18h

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
Default: 20h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0 O0OO|OOOOOOU OTG O|OOOO|OOOOOOOTG O(O0OOT11O0(0 0 00O
= E alelz [z |z |g[E28| 5 [s (g & |¢
) ) ala| o ) [a) I| 1|lh|o| B 0 |0 ) T
e« & w|¥| = B z |9149|2|=| x |O o O
é '_I l_I l_I ml n(l ml C .ul
=18 199 |8¢& 22 g
| < | < | < [T |o| > g
bry I I I a| = =
O | I I
'n_c (%)) < P4
3 | o | S
I @ o
% 3
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RaBI:tge Df\f:?::lsts& Field Name (ID): Description
31:28 gg Reserved.
27 Oh : BIOS may program this register bit.
RW/L
26:23 gg Reserved.
22 Oh : BIOS may need to program this bit.
RW/L
RTC Wake from DeepSx Disable (RTC_DSX_WAKE_DIS):
)1 oh When set, this bit disables RTC wakes from waking the system
RW from DeepSx.
This bit is reset by RTCRST# assertion.
20 ag Reserved.
SLP_SUS# Minimum Assertion Width
(SLP_SUS_MIN_ASST_WDTH): This 2-bit value indicates the
minimum assertion width of the SLP_SUS# signal to guarantee
that the SUS well power supplies have been fully power-cycled.
This value may be modified per platform depending on power
supply capacitance, board capacitance, power failure detection
circuits, etc.
Settings are:
00 = 0 ms (i.e. stretching disabled - default)
01 = 500ms
10 = 1s
o 11 = 4s
19:18 RW/L This field is not writable when the SLP_Sx# Stretching Policy Lock-
Down bit is set.
This field is ignored when exiting a G3 state if the "Disable SLP_X
Stretching After SUS Power Failure" bit is set. Note that unlike
with all other SLP_* pin stretching, this disable bit only impacts
SLP_SUS# stretching during G3 exit rather than both G3 and
DeepSx exit. SLP_SUS# stretching always applies to DeepSx
regardless of the disable bit.
Programming Note: For platforms that enable DeepSx, BIOS must
program SLP_SUS# stretching to be greater than or equal to the
largest stretching value on any other SLP_* pin (SLP_S3#,
SLP_S4#, SLP_LAN#, or SLP_A#).
This bit is cleared by the RTCRST# pin.
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Bit Default &

Range Access Field Name (ID): Description

SLP_A# Minimum Assertion Width
(SLP_A_MIN_ASST_WDTH): This 2-bit value indicates the
minimum assertion width of the SLP_A# signal to guarantee that
the ASW power supplies have been fully power-cycled. This value
may be modified per platform depending on power supply
capacitance, board capacitance, power failure detection circuits,
etc.
oh Settings are:
17:16 | cwL 00 = 0 ms (i.e. stretching disabled - default)

0l =4s
10 = 98 ms
11=2s
This field is not writable when the SLP_Sx# Stretching Policy Lock-
Down bit is set.
This field is ignored when exiting a G3 or Deep Sx state if the
"Disable SLP_X Stretching After SUS Power Failure" bit is set.
This bit is cleared by the RTCRST# pin.

SLP_LAN# Minimum Assertion Width
(SLP_LAN_MIN_ASST_WDTH): This 2-bit value indicates the
minimum assertion width of the SLP_LAN# signal to guarantee
that the power to the PHY has been fully power-cycled. This value
Oh may be modified per platform depending on power supply,

RW/L capacitance, board capacitance, power failure detection circuits,
etc.

This field is not writable when the SLP_Sx# Stretching Policy Lock
Down bit is set to 1.

This bit is reset by RTCRST# assertion.

After G3 Last State Enable (AG3_LS_EN): When
PM_CFG.AG3E is '0', AG3_LS_EN determines whether the PCH will
consider the platform's previous state when determining whether
to power-up after G3.

Encodings:

0: PCH power-up policies after G3 do not depend on the platform's
state when the G3 occurred. (default)

1: PCH power-up policies after G3 depend on the platform's state
oh when the G3 occurred.

RW - If the power failure occurred while the platform was in SO or
while in the process of going to SO, the platform will power-up to
S0 upon exiting G3.

- If the power failure occurred while the platform was in Sx or
while in the process of going to Sx, the platform will stay in S4/S5
upon exiting G3.

Note: This bit applies only when GEN_PMCON_3.AG3E is '0'. If
AG3E is '1', the platform will always stay in S4/S5 after G3
regardless of the value of AG3_LS_EN.

15:14

13
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Bit
Range

Default &
Access

Field Name (ID): Description

12

Oh
RW

After Type 8 Global Reset Last State Enable (AGR_LS_EN):
AGR_LS_EN determines whether the PCH will consider the
platform's previous state when determining whether to power-up
after non-thermal and non-explicitly requested global resets.
Encodings:

0 (default): PCH power-up policies after a global reset do not
depend on the platform's state when the reset occurred.

1: PCH power-up policies after a global reset depend on the
platform's state when the reset occurred.

If the global reset occurred while the platform was in SO or while
in the process of going to SO, the platform will power-up to SO
after the reset.

If the global reset occurred while the platform was in Sx or while
in the process of going to Sx, the platform will stay in S5 upon
exiting G3.

11

Oh
RO

Reserved.

10

Oh
RW

Power Button Debounce Mode (PB_DB_MODE): This bit
controls when interrupts (SMI#, SCI) are generated in response
to assertion of the PWRBTN# pin. This bit's values cause the
following behavior:

- '0": The 16ms debounce period applies to all usages of the
PWRBTN# pin (legacy behavior).

- '1": When a falling edge occurs on the PWRBTN# pin, an
interrupt is generated and the 16ms debounce timer starts.
Subsequent interrupts are masked while the debounce timer is
running.

Note: Power button override logic always samples the post-
debounce version of the pin.

This bit is reset by RTCRST# assertion.
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R:r:tge D:fcaclélsts& Field Name (ID): Description
Reset Power Cycle Duration (PWR_CYC_DUR): The value in
this register determines the minimum time a platform will stay in
reset (SLP_S3#, SLP_S4#, SLP_S5# asserted and also SLP_A#
and SLP_LAN# asserted if applicable) during a host partition reset
with power cycle or a global reset. The duration programmed in
this register takes precedence over the applicable SLP_# stretch
timers in these reset scenarios.
This field is not writable when the SLP_Sx# Stretching Policy Lock-
Down bit is set.
Note that the duration programmed in this register should never
98 oh be smaller than the stretch duration programmed in the following
' RW/L registers -
- GEN_PMCON_3.SLP_S3_MIN_ASST_WDTH
- GEN_PMCON_3.54MAW
- PM_CFG.SLP_A_MIN_ASST_WDTH
- PM_CFG.SLP_LAN_MIN_ASST_WDTH
This bit is reset by RTCRST# assertion.
00 = 4 - 5 seconds
01 = 3 - 4 seconds
10 = 2 - 3 seconds
11 =1 - 2 seconds
7:6 gg Reserved.
CPU OC Strap (COCS): SW programs this pin with the value that
should be reflected to the GPIO8_OCS pin, when the pin is in
s 1h native mode.
RW/V Hardware also sets this bit when the over-clocking watchdog timer
expires.
This bit is reset by RSMRST# assertion.
4:2 gg Reserved.
Timing tPCH25 (TIMING_tPCH25): This field configures the
tPCH25 timing involved in the power down flow (PROCPWRGD de-
assertion to CLKOUT_BCLK turning OFF). Encodings (all min
1o |Oh timings):
' RW/V 00: 10 us (default)
01: 100 us
10: 1 ms
11: 10 ms

4.3.8 Message to PMC (MTPMC)—Offset 20h

BIOS may need to program this register.
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4.3.9

200

PCH Power Management Status (PCH_PM_STS2)—Offset
24h

This register contains misc. fields used to record events pertaining to PCH power
management. Unless otherwise indicated, all RWC bits are cleared with a write of '1' by
software.

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O0O0|/OOOTO O|OOOGO|(OOOGO|OO0OU O|[OOOTGO(OOOTO0|0OO0O0O
o ABEIBEEBEHEBEBEEEE
0 Olo|<|h|<|0h|Z|l|<|O| ||| Z|]D
& | | || |2l 0| Ho|d| Tl
i 5 o= s| 1ol
= | o o —
= U) ‘Il & Olmn = L:é
z = <15 v <
g = )
=)
[a
O
RaB':tge szc‘::'sts& Field Name (ID): Description
Oh
31:15 RO Reserved.
14 oh CPU Reset Done Failure (CRD): CPU Reset Done message did
RW/1C/V | not arrive from the CPU.
13 Oh ME Host Boot Prep Done Failure (ME_HBPD): ME Host Boot
RW/1C/V | Preparation did not complete.
- oh PINSTOP Acknowledge Failure (PINSTOP_ACK): The GbE
RW/1C/V | PHY did not respond to the PINSTOP message.
Oh
11 RO Reserved.

SMT Reset Acknowledge Failure (SMT_RST_ACK): One or

10 Oh more SMT controllers did not respond to the CSME bus reset
RW/1C/V .
warning.
Oh
9 RO Reserved.
oh SPI Common Prep Handshake Failure (SPI_HRHS): The SPI
8 controller did not complete the host partition reset/Sx entry
RW/1C/V
handshake.
oh XCK Common Prep Handshake Failure (XCK_HRHS): The
7 RW/1C/V integrated clocking unit did not complete the host partition reset/

Sx entry handshake.
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4.3.10

R:ritge Difci‘é'gs& Field Name (ID): Description
oh CPU S345/Reset Warn Acknowledge Failure

6 RW/1C/V (CPU_S345RW_ACK): The CPU did not respond to the GO_S345
or RESET_WARN message.

Oh
5 RO Reserved.

Oh DMI L23 Entry Failure (DMI_L23): The DMI interface did not
RW/1C/V | respond to the request to entry L23.

oh SMBus Host Reset Handshaking Failure (SMB_SRHS): The

3 host SMBus controller did not complete the host partition reset
RW/1C/V
handshake.
oh South Port L23 Entry Failure (SP_L23): The PCH PCI Express
2 RW ports did not complete the host partition reset/Sx entry
/1C/V
handshake.
oh XHCI Common Prep Handshake Failure (XHCI_HRHS): The
1 RW XHCI controller did not complete the host partition reset/Sx entry
/1C/V
handshake.
oh
0 RO Reserved.

S3 Power Gating Policies (S3_PWRGATE_POL)—Offset 28h

This register contains policy bits to configure various power gating options while the
system is in S3. Note that setting any of these policies to "enabled" may not directly
result in power gating - in some cases other HW qualifications may be dynamically
applied.

This register is in the RTC power well and is reset by RTCRST# assertion.

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 O0O/O0O OO OfOOOUO|O0 OO OOOUOU OO O0OOOOOUOTOOOOTGOODQ
[a) [E%)
> S>>
%) nln
14 | |
w | w
klk
wl wl
[SHE}
o<
™M M
nln
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RaBI:tge D:E:E:::Ists& Field Name (ID): Description
Oh
31:2 RO Reserved.
S3 Power Gate Enable in DC Mode: SUS Well
1 oh (S3DC_GATE_SUS): A '1' in this bit enables power gating of the
RW SUS well in S3 while operating on DC power (based on the
AC_PRESENT pin value).
S3 Power Gate Enable in AC Mode: SUS Well
0 Oh (S3AC_GATE_SUS): A '1"in this bit enables power gating of the
RW SUS well in S3 while operating on AC power (based on the
AC_PRESENT pin value).

S4 Power Gating Policies (S4_PWRGATE_POL)—Offset 2Ch

This register contains policy bits to configure various power gating options while the
system is in S4. Note that setting any of these policies to "enabled" may not directly
result in power gating - in some cases other HW qualifications may be dynamically
applied.

This register is in the RTC power well and is reset by RTCRST# assertion.

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O0OO0/OOOTO O|OOOGO|(OOOGO|OO0OTU O|[OO0OTGO(OOOTGO0|O0OOTO0O
[a)] 0nlun
> e ]
0 w |l un
-4 | |
W wr
2l
[CRRO)]
L.)| UI
Q<
AR
RaBr:tge Dle‘i:a::l;lsts& Field Name (ID): Description
Oh
31:2 RO Reserved.
S4 Power Gate Enable in DC Mode: SUS Well
1 Oh (S4DC_GATE_SUS): A '1' in this bit enables power gating of the
RW SUS well in S4 while operating on DC power (based on the
AC_PRESENT pin value).
S4 Power Gate Enable in AC Mode: SUS Well
0 oh (S4AC_GATE_SUS): A '1' in this bit enables power gating of the
RW SUS well in S4 while operating on AC power (based on the
AC_PRESENT pin value).
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4.3.12

4.3.13

S5 Power Gating Policies (S5_ PWRGATE_POL)—Offset 30h

This register contains policy bits to configure various power gating options while the
system is in S5. Note that setting any of these policies to "enabled" may not directly
result in power gating - in some cases other HW qualifications may be dynamically
applied.

This register is in the RTC power well and is reset by RTCRST# assertion.

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 0|/0OOOUO O|OOOUO|OOOUO|O0OO0OOTGO|[OOOTG O(OOOTU O|O0OOTOOQO
[a) nlwun [a)
> =l >
(0] wnln w0
o u.ll |.u| 4
klk
LDI wl
0|0
a|<
n|wn
wn|lun
RaBritge D:f;lél:s& Field Name (ID): Description
) oh
31:16 RO Reserved.
S5 Power Gate Enable in DC Mode: SUS Well
Is Oh (S5DC_GATE_SUS): A '1' in this bit enables power gating of the
RW SUS well in S5 while operating on DC power (based on the
AC_PRESENT pin value).
S5 Power Gate Enable in AC Mode: SUS Well
14 Oh (S5AC_GATE_SUS): A '1' in this bit enables power gating of the
RW SUS well in S5 while operating on AC power (based on the
AC_PRESENT pin value).
oh
13:0 RO Reserved.

DeepSx Configuration (DSX_CFG)—Offset 34h

This register contains misc. fields used to configure the PCH's power management
behavior.
This register is in the RTC power well and is reset by RTCRST# assertion.

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0O 00 O0OlO OO O0O0O0OOOO|OO0OOTO|OOOTU O|0OO0OO0O0O0OOTGO0OO0OO0O0OTGO
2 2|8
[a)
2 ><I I><I
8|34
el
ZlalB
S
AN
< g <
= S El
<z
<
-
Bit Default & . . -
Range Access Field Name (ID): Description
Oh
31:3 RO Reserved.
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R:r:tge Df\fcaclélsts& Field Name (ID): Description
WAKE# Pin DeepSx Enable (WAKE_PIN_DSX_EN): When
this bit is 1, the PCI Express WAKE# pin is monitored while in
Deep Sx, supporting waking from Deep Sx due to assertion of this
pin. In this case, the platform must externally pull up the pin to
the DSW (instead of pulling up to the SUS as has historically been
oh the case).
2 RW When this bit is 0:

- DeepSx enabled configurations: The PCH internal pull-down
on the WAKE# pin is enabled in Deep Sx and during G3 exit and
the pin is not monitored during this time.

-Deep Sx disabled configurations: The PCH internal pull-down
on the WAKE# pin is never enabled
Note: Deep Sx disabled configurations must leave this bit at 0.
AC_PRESENT Pin Pulldown in DeepSx Disable
(ACPRES_PD_DSX_DIS): When this bit is 1, the internal pull-
down on the ACPRESENT pin is disabled. However, the pulldown is
not necessarily enabled if the bit is '0'. This bit must be left at '0’
for Deep Sx disabled configurations, and the pulldown is disabled

oh for those configurations even though the bit is '0'. To support ME

1 RW wakes from Deep Sx, the pin is always monitored regardless of
the value of this host policy bit.
When this bit is '0":
DeepSx enabled configurations: The PCH internal pull-down on
ACPRESENT is enabled in Deep Sx and during G3 exit.
Deep Sx disabled configurations: The PCH internal pull-down on
ACPRESENT is always disabled.
LAN_WAKE# Pin DeepSx Enable
(LAN_WAKE_PIN_DSX_EN): When this bit is 1, the
LAN_WAKE# pin is monitored while in DeepSx, supporting waking
from DeepSx due to assertion of this pin. In this case, the
platform must drive the pin to the correct value while in DeepSx.
0 oh DeepSx disabled configurations must leave this bit at 0.

RW When this bit is 0:
DeepSx enabled configurations: The PCH internal pull-down on
LAN_WAKE# pin is enabled in deep-Sx and during G3 exit and the
pin is not monitored during this time.
DeepSx disabled configurations: The PCH internal pull-down is
never enabled

4.3.14 Power Management Configuration Reg 2 (PM_CFG2)—

Offset 3Ch

Access Method

Type: MEM Register
(Size: 32 bits)

Default: Oh
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2 2 1 1

: 2 4 0 6 2 8 4 0
0 0O0OO0/OOOTO O|OOOGO|(OOOGO|OO0OUO|[OO0OTG O(OOOTO0|0OO0O0O
o 0nlino|ld [a]
2 12/3[5 Z
G
n
&
<ZE|
8
RaBr:E_:;e Dgt:aczl:s& Field Name (ID): Description
Power Button Override Period (PBOP): This field determines,
while the power button remains asserted, how long the PMC will
wait before initiating a global reset.
Encoding:
000b - 4 seconds
3129 | 0N 001b - 6 seconds
RW 010b - 8 seconds
011b - 10 seconds
100b - 12 seconds
101b - 14 seconds
Others - Reserved
This bit is reset by DSW_PWROK de-assertion.
Power Button Native Mode Disable (PB_DIS): When this bit
is '0' (default), the PMC's power button logic will act upon the
oh input value from the GPIO unit, as normal.

28 RW/L When this bit is set to '1', the PMC must force its internal version
of the power button pin to '1'. This will result in the PMC logic
constantly seeing the pin as de-asserted.

This bit is reset by RTCRST# assertion.

27 gg Reserved.

DRAM_RESET# Control (DRAM_RESET_CTL): BIOS uses this
bit to control the DRAM_RESET# pin from the PCH, which is
routed to the reset pin on the DRAM.

26 Oh Encoding:

RW/V 0 = DRAM_RESET# output is asserted (driven low)
1 = DRAM_RESET# output is tri-stated.
Note: This bit is cleared to '0' by HW when SLP_S4+# goes low.
This bit is reset by DSW_PWROK de-assertion.
25:0 gg Reserved.

4.3.15

4.3.16

206

Chipset Initialization Register 40 (CIR40)—Offset 40h

BIOS may program this register.

Chipset Initialization Register 44 (CIR44)—Offset 44h

BIOS may program this register.
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4.3.17 Chipset Initialization Register 48 (CIR48)—Offset 48h

BIOS may program this register.

4.3.18 Chipset Initialization Register 4C (CIR4C)—Offset 4Ch

BIOS may program this register.

4.3.19 Chipset Initialization Register 50 (CIR50)—Offset 50h

BIOS may program this register.

4.3.20 Chipset Initialization Register 54 (CIR54)—Offset 54h

BIOS may program this register.

4.3.21 Chipset Initialization Register 58 (CIR58)—Offset 58h

BIOS may program this register.

4.3.22 Chipset Initialization Register 60 (CIR60)—Offset 60h

BIOS may program this register.

4.3.23 Chipset Initialziation Register 68 (CIR68)—Offset 68h

BIOS may program this register.

4.3.24 Chipset Initialization Register 78 (CIR78)—Offset 78h

BIOS may program this register.

4.3.25 Chipset Initialization Register 7C (CIR7C)—Offset 7Ch

BIOS may program this register.

4.3.26 Chipset Initialization Register 80 (CIR80)—Offset 80h

BIOS may program this register.

4.3.27 Chipset Initialization Register 84 (CIR84)—Offset 84h

BIOS may program this register.

4.3.28 Chipset Initialization Register 88 (CIR88)—Offset 88h

BIOS may program this register.

4.3.29 Chipset Initialization Register 8C (CIR8C)—Offset 8Ch

BIOS may program this register.
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4.3.30 Chipset Initialization Register 90 (CIR90)—Offset 90h

BIOS may program this register.

4.3.31 Chipset Initialization Register 98 (CIR98)—Offset 98h

BIOS may program this register.

4.3.32 Chipset Initialization Register A0 (CIRA0)—Offset AOh

BIOS may program this register.

4.3.33 Chipset Initialization Register A4 (CIRA4)—Offset A4h

BIOS may program this register.

4.3.34 Chipset Initizaliation Register A8 (CIRA8)—Offset A8h

BIOS may program this register.

4.3.35 Chipset Initizaliation Register AC (CIRAC)—Offset ACh

BIOS may program this register.

4.3.36 Chipset Initialization Register BO (CIRB0)—Offset BOh

BIOS may program this register.

4.3.37 Chipset Initialization Register B4 (CIRB4)—Offset B4h

BIOS may program this register.

4.3.38 Chipset Initialization Register CO (CIRC0)—Offset COh

BIOS may program this register.

4.3.39 PMSYNC Thermal Power Reporting Configuration
(PMSYNC_TPR_CFG)—Offset C4h

This register contains configuration bits that apply to PCH reporting of thermal and
power status to the Processor.
Power Well: Primary.

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0o00‘0000000000000000000000000000
o || & =
2 El & 2
=
22
Ol &
o
R:ri\;e Df\fcacl;lsts& Field Name (ID): Description
oh
31:27 RO Reserved.
PCH-to-CPU Thermal Throttle Enable (PCH2CPU_TT_EN):
oh When this bit is set to '1' the PCH is enabled to set the thermal
26 RW/L throttle request to the PROC using the PMSYNC
PCH_THERM_STATUS bit. When this bit is '0', the PCH-to-CPU
Thermal Throttling request is disabled.
PCH-to-CPU Thermal Throttle State (PCH2CPU_TT_STATE):
This field specifies the PCH T-State level at which the PMC asserts
oh the Thermal Throttle (PCH_THERM_STATUS) bit to the PROC. The
25:24 RW/L PMC requests thermal throttling when the T-State, which is
reported from the Thermal Sensor cluster, is greater than or equal
to this state.
Note: Refer to BIOS specification on the supported setting.
) oh
23:0 RO Reserved.

4.3.40 PM_SYNC Miscellaneous Configuration
(PM_SYNC_MISC_CFG)—Offset C8h

This register is used to configure miscellaneous aspects of the PM_SYNC pin.
This register is in the CORE power well and is reset by PLTRST#.

Access Method

Type: MEM Register
(Size: 32 bits)

Default: Oh
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2 2 1

1
1 8 4 0 6 2 8 4 0
0 00 O0[0OO0OOTUO|O0OOOTO O|lOOOTO|OOOTO O|OOOUO|O0OO0OGO|O0OOTO OO
b _|| b D| Ul L‘ﬂl <(| b
O | | | |
= O|0|0 |0
& R
| ololo|o
z
RaBI:tge D:ii:':s& Field Name (ID): Description
oh
31:16 RO Reserved.
PM_SYNC Configuration Lock (PM_SYNC_LOCK): The bit is
15 oh used to lock down the settings of several PM_SYNC-related
RW/L configuration bits. This bit is self-locking (i.e. once written to '1’, it
can only be cleared by PLTRST#).
) oh
14:12 RO Reserved.
GPIO_D Pin Selection (GPIO_D_SEL): There are two possible
GPIOs that can be routed to the GPIO_D PM_SYNC state. This bit
1 oh selects between them:
RW/L 0: CPU_GP_3 (default)
1: CPU_GP_2
This field is not writeable when PM_SYNC_LOCK=1.
GPIO_C Pin Selection (GPIO_C_SEL): There are two possible
GPIOs that can be routed to the GPIO_C PM_SYNC state. This bit
10 oh selects between them:
RW/L 0: CPU_GP_0 (default)
1: CPU_GP_1
This field is not writeable when PM_SYNC_LOCK=1.
GPIO_B Pin Selection (GPIO_B_SEL): There are two possible
GPIOs that can be routed to the GPIO_B PM_SYNC state. This bit
9 Oh selects between them:
RW/L 0: CPU_GP_2 (default)
1: CPU_GP_O0
This field is not writeable when PM_SYNC_LOCK=1.
GPIO_A Pin Selection (GPIO_A_SEL): There are two possible
GPIOs that can be routed to the GPIO_A PM_SYNC state. This bit
8 oh selects between them:
RW/L 0: CPU_GP_1 (default)
1: CPU_GP_3
This field is not writeable when PM_SYNC_LOCK=1.
oh
7:0 RO Reserved.

Chipset Initialization Register DO (CIRD0O)—Offset DOh

BIOS may program this register.
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4.3.42 Chipset Initialization Register D4 (CIRD4)—Offset D4h

BIOS may program this register.

4.3.43 Chipset Initialization Register DC (CIRDC)—Offset DCh

BIOS may program this register.

4.3.44 Chipset Initialization Register EO (CIREQ)—Offset EOh

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0o0O0/O0 O O OOO0OOUO|O0 OO O0OO0OOUOUO O|0OO0OO0OOOUOTGOO0OO0OTGOOTDO
[a) z|z [a)
7 N 7
o &l &l <
22
< | <
PRy |
gl gl
= |
0nln
o|a
I
Bit Default & . ) L
Range Access Field Name (ID): Description
Oh
31:18 RO Reserved.
Host Wireless LAN Phy Power Enable
oh (HOST_WLAN_PP_EN): This policy bit is set by Host software

17 RW when it desires the wireless LAN PHY to be powered in Sx power
states for wakes over wireless LAN (WoWLAN).
This bit is reset by DSW_PWROK de-assertion.

Deep Sx WLAN Phy Power Enable (DSX_WLAN_PP_EN):
When set to '1, PMC will keep SLP_WLAN# high in deep-Sx to
enable WoWLAN.

Note:
oh 1. This policy bit will be applied for Deep Sx entry from S3, S4 and
16 RW S5
2. This bit does not affect SLP_WLAN# behaviour in Sx after G3 or
after a global reset
3. HOST_WLAN_PP_EN must be set when this bit is set.
This bit is reset by DSW_PWROK de-assertion.
oh
15:0 RO Reserved.
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4.3.45 Chipset Initialization Register E4 (CIRE4)—Offset E4h

BIOS may program this register.

4.3.46 Chipset Initializatin Register E8 (CIRE8)—Offset E8h
BIOS may program this register.

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2

Default: 8000h

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O0O0/OOOTO O|OOOGO|(OOOGO|1L0OUO|[0OO0OTGO(OOOTO0|0OO0O0O
|z [a] o [a) 4
3| 3 = 7 o]
| O 24 | 4 |
Q.I B %
> O
x g 2
o
& 5
2 I
2
]
R:;;e D:f:i:'sts& Field Name (ID): Description
Oh
31 RO Reserved.
USB2 PHY SUS Well Power Gating Enable
(USB2_PHY_PG_EN): If this bit is '1', dynamic power gating of
oh the USB2 PHY SUS well is enabled.
30 RW If this bit is '0', it prevents HW from initiating power gating entry.
Note: the USB2 PHY SUS well is power gated by default while in
Sx after global_rst_b assertion. So HW will not spontaneously exit
power gating while in Sx just because this bit is 0.
Oh
29:16 RO Reserved.
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R:r:tge Difci‘é'gs& Field Name (ID): Description
VccST Ramp Timer (VCCST_TMR): This field determines the
time from when SLP_SO0# de-asserts until the CPU's VccST gated
rail has ramped back up after being gated in C10. This timer starts
when SLP_S0# asserts and has the effect of delaying any
transactions on PM_SYNC until it expires.
Encoding:
Oh: Qus(disabled)
1h: 30us
8h 2h: 35us
1312 1w 3h: 40us
Fh: 100us
Note: If the VccST bit in the CPU shutdown overrides virtual
register is set to '1’', the VccST gated domain will never be shut
down (SLP_SO0# will remain at '1' in C10). And so this timer will
never start, allowing the PMC to send PM_SYNC traffic without
waiting for this timer during C10 exit.
This field is reset by PLTRST# assertion.
11:9 (F){:) Reserved.
CPU I/0 VR Ramp Duration (CPU_IOVR_RAMP_DUR): This
value is used in the CPU I/O VR ramp timer and has a 10us
granularity.
Encoding:
oh 000h: reserved
8:0 RW 001h: 10us
002h: 20us
003h: 30us
1FFh: 5.1ms
This field is reset by PLTRST# assertion.

4.3.47 ACPI Timer Control (ACPI_TMR_CTL)—Offset FCh

This register allows software to disable the ACPI Timer, which could result in power
savings for the PCH.
This register is in the CORE power well and is reset by PLTRST#

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
000o0|loooo|/oooolooooloooolooooloooo|loooo
[a) 0| x

a E|d|

a4 EZ

'_||:|

EE

2|2

RaBI:tge Dl-e\s:?::Ists& Field Name (ID): Description
) Oh
31:2 RO Reserved.
ACPI Timer Disable (ACPI_TIM_DIS): This bit determines
whether the ACPI Timer is enabled to run.
- 0: ACPI Timer is enabled (default)
- 1: ACPI Timer is disabled (halted at the current value)
Even when enabled, the timer only runs during SO.
" Oh This bit must only be set to "1" if the operating system can
RW tolerate disabling the 14.31818 MHz ACPI PM Timer.

Note:

1.Some operating systems may only tolerate disabling the timer

during entry into deep idle states. In such cases, the bit must be
set to "1" during entry into those states and cleared to "0" during
exit.

This bit is reset by PLTRST# assertion.

ACPI Timer Clear (ACPI_TIM_CLR): Writing a 1 to this bit will
clear the ACPI Timer to all 0s. Hardware will automatically clear
oh the bit back to 0 once the timer clear operation has completed.
0 RW/1S/V Writing a 0 to this bit has no effect.

Implementation Note: The PCH must be capable of honoring this
bit even while ACPI_TIM_DIS=1.
This bit is reset by PLTRST# assertion.

4.3.48 Last TSC Alarm Value[31:0] (TSC_ALARM_LO)—Offset
110h

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh
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4.3.49

4.3.50

3 2 2 2 1 1
1 8 4 0 6 2

0 o0oo0O0OflO0OOOOOOOOOOOOOOOOOOOGO OO OOUOO0O O0O00O0

8 4 0

_LO

TSC_ALARM_VAL

RaBri;e D:Zi‘;'sts& Field Name (ID): Description
Last TSC Alarm Value [31:0] (TSC_ALARM_VAL_LO): This
310 | o0 field contains bits 31:0 of the last TSC alarm value received from
: RO/V the CPU.
This field is reset by PLTRST# assertion.

Last TSC Alarm Value[63:32] (TSC_ALARM_HI)—Offset
114h

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2

0 oo0OlO0OOOOOOOOOOOOOOOOOOOTO OO OOTOOO0OO0OTO

8 4 0

EI
<>):I
=
4
3
<):I
Q
[0)]
|_
RaBri:_;e Df\fcaclélsts& Field Name (ID): Description
Last TSC Alarm Value [63:32] (TSC_ALARM_VAL_HI): This
310 | Oh field contains bits 63:32 of the last TSC alarm value received from
: RO/V the CPU.
This field is reset by PLTRST# assertion.

GPIO Configuration (GPIO_CFG)—Offset 120h

Access Method
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Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
Default: 432h
3 2 2 1 1
1 8 4 6 2 8 4 0
000 OOO0OT OOO0OTO|OO0OO|(OO0OO|O11O0O0(O0O0O0T1 10010
[a] o - o
> = = =
4 [a) [a) [
I | |
o o o
w w w
o o o
(U] (O] (O]
Bit Default & . . P
Range Access Field Name (ID): Description
Oh
31:12 RO Reserved.
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R:r:tge Df\fcaclélsts& Field Name (ID): Description
GPIO Group to GPE_DW2 assignment encoding
(GPEO_DW2): This register assigns a specific GPIO Group to the
ACPI GPE0[95:64]. The selected GPIO group will be mapped to
lower bits of the GPE register
Oh = GPP_A[23:0] mapped to GPE[87:64]; GPE[95:88] not used.
1h = GPP_B[23:0] mapped to GPE[87:64]; GPE[95:88] not used.
1.8 |4 2h = GPP_C[23:0] mapped to GPE[87:64]; GPE[95:88] not used.

' RW 3h = GPP_D[23:0] mapped to GPE[87:64]; GPE[95:88] not used.
4h = GPP_E[12:0] mapped to GPE[76:64]; GPE[95:77] not used.
5h = GPP_F[23:0] mapped to GPE[87:64]; GPE[95:88] not used.
6h = GPP_G[23:0] mapped to GPE[87:64]; GPE[95:88] not used.
7h = GPP_H[23:0] mapped to GPE[87:64]; GPE[95:88] not used.
8h = GPP_I[10:0] mapped to GPE[74:64]; GPE[95:75] not used.
9h = GPD[11:0] mapped to GPE[75:64]; GPE[95:76] not used.
GPIO Group to GPE_DW1 assignment encoding
(GPEO_DW1): This register assigns a specific GPIO Group to the
ACPI GPEQ[63:32]. The selected GPIO group will be mapped to
lower bits of the GPE register
Oh = GPP_A[23:0] mapped to GPE[55:32]; GPE[63:56] not used.
1h = GPP_B[23:0] mapped to GPE[55:32]; GPE[63:56] not used.

2. 3h 2h = GPP_C[23:0] mapped to GPE[55:32]; GPE[63:56] not used.

' RW 3h = GPP_D[23:0] mapped to GPE[55:32]; GPE[63:56] not used.
4h = GPP_E[12:0] mapped to GPE[44:32]; GPE[63:45] not used.
5h = GPP_F[23:0] mapped to GPE[55:32]; GPE[63:56] not used.
6h = GPP_G[23:0] mapped to GPE[55:32]; GPE[63:56] not used.
7h = GPP_H[23:0] mapped to GPE[55:32]; GPE[63:56] not used.
8h = GPP_I[10:0] mapped to GPE[42:32]; GPE[63:43] not used.
9h = GPD[11:0] mapped to GPE[43:32]; GPE[63:44] not used.
GPIO Group to GPE_DWO0 assignment encoding
(GPEO_DWO): This register assigns a specific GPIO Group to the
ACPI GPEO[31:0]. The selected GPIO group will be mapped to
lower bits of the GPE register
Oh = GPP_A[23:0] mapped to GPE[23:0]; GPE[31:24] not used.
1h = GPP_B[23:0] mapped to GPE[23:0]; GPE[31:24] not used.

30 2h 2h = GPP_C[23:0] mapped to GPE[23:0]; GPE[31:24] not used.

' RW 3h = GPP_D[23:0] mapped to GPE[23:0]; GPE[31:24] not used.
4h = GPP_E[12:0] mapped to GPE[12:0]; GPE[31:13] not used.
5h = GPP_F[23:0] mapped to GPE[23:0]; GPE[31:24] not used.
6h = GPP_G[23:0] mapped to GPE[23:0]; GPE[31:24] not used.
7h = GPP_H[23:0] mapped to GPE[23:0]; GPE[31:24] not used.
8h = GPP_I[10:0] mapped to GPE[10:0]; GPE[31:11] not used.
9h = GPD[11:0] mapped to GPE[11:0]; GPE[31:12] not used.

4.3.51 Global Reset Causes (GBLRST_CAUSEO)—Offset 124h

This register logs causes of host partition resets.

Access Method
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Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00O O0/OOOTO O|OOOTO O|OOOO|OO0OTUO|[OOGOTU O[OOOTUO0|O0OOGOO
[a] > >0l [a) n{txl—l—}—D—'&Oﬂ-Mn{Q
7 22l58/2] 5 |=2|2(2|8|5|8|E |55 8|55
& [LERVER-2 1 Rl -2 PO UL NN Rag') R’ -8 B0 R Y I IR I -4
[ORN©] o = Ilw| O WiolwiEl1Q m
R g &, % = o ot | D|
elQ 5|F S0 o Tl
n|Z | UI wia gz
| n.l wis o
B < =z
g u.|| a
J|B
o=z
UI
o
RaBritge Dﬁf:?::lsts& Field Name (ID): Description
3121 |90 Reserved (RSVD)
RO
Over-Clocking WDT Expiration In ICC Survivability Mode
(OC_WDT_EXP_ICCSURV): This bit is set to 1 by hardware
20 oh when a global reset is triggered by the expiration of the over-
RW/1C/V | clocking watchdog timer while running in a mode that has ICC
survivability impact (OC_WDT_ICCSURV=1).
This bit is reset by DSW_PWROK de-assertion.
Over-Clocking WDT Expiration In Non-ICC Survivability
Mode (OC_WDT_EXP_NO_ICCSURV): This bit is set to 1 by
19 Oh hardware when a global reset is triggered by the expiration of the
RW/1C/V | over-clocking watchdog timer while running in a mode that does
not have ICC survivability impact (OC_WDT_ICCSURV=0).
This bit is reset by DSW_PWROK de-assertion.
Oh
18 RO Reserved.
Intel ME HW Uncorrectable Error (ME_UNCOR_ERR): This bit
oh is set to '1' by hardware when a global reset is triggered by Intel
17 RW/1C/V ME hardware due to the detection of an uncorrectable ECC or
parity error on a data read from one of its SRAMs.
This bit is reset by DSW_PWROK de-assertion.
Processor Thermal Runaway Watchdog Timer
oh (PROC_THRM_WDT): This bit is set to '1' by hardware when a
16 RW/1C/V global reset is triggered by the expiration of the Processor
Thermal Runaway Watchdog Timer.
This bit is reset by DSW_PWROK de-assertion.
Oh
15:13 RO Reserved.
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R:rztge Df\fcaclélsts& Field Name (ID): Description
SYS_PWROK Failure (SYSPWR_FLR): This bit is set to '1' by
15 oh hardware when a global reset is triggered by an unexpected loss
RW/1C/V | of SYS_PWROK.
This bit is reset by DSW_PWROK de-assertion.
PCH_PWROK Failure (PCHPWR_FLR): This bit is set to '1' by
1 Oh hardware when a global reset is triggered by an unexpected loss
Rw/1C/V | of PCH_PWROK.
This bit is reset by DSW_PWROK de-assertion.
Power Management Controller Global Reset (PMC_GRST):
10 Oh This bit is set to '1' by hardware when a global reset is triggered
RW/1C/V | by a request from power management controller.
This bit is reset by DSW_PWROK de-assertion.
Intel Management Engine Watchdog Timer (ME_WDT): This
oh bit is set to '1' by hardware when a global reset is triggered by the
9 RW second expiration of the Intel® Management Engine watchdog
e timer.
This bit is reset by DSW_PWROK de-assertion.
Power Management Controller Watchdog Timer
oh (PMC_WDT): This bit is set to '1' by hardware when a global
8 RW reset is triggered by the second expiration of the PMC watchdog
e timer.
This bit is reset by DSW_PWROK de-assertion.
Oh
7 RO Reserved.
oh ME-Initiated Global Reset (ME_GBL): This bit is set to '1' by
6 RW/1C/V hardware when a global reset is triggered by Intel ME FW.
This bit is reset by DSW_PWROK de-assertion.
Processor Thermal Trip (PROC_TRIP): This bit is set to '1' by
s oh hardware when a global reset is triggered by a processor thermal
RW/1C/V | trip event (i.e. an assertion of the THRMTRIP# pin).
This bit is reset by DSW_PWROK de-assertion.
ME-Initiated Power Button Override (ME_PBO): This bit is
4 Oh set to '1' by hardware when a global reset is triggered by ME-
RW/1C/V | Initiated Power Button Override.
This bit is reset by DSW_PWROK de-assertion.
PCH Catastrophic Temperature Event (PCH_CAT_TMP): This
oh bit is set to '1 by hardware when a global reset is triggered by a
3 RW catastrophic temperature event from the PCH internal thermal
/1C/V
sensor.
This bit is reset by DSW_PWROK de-assertion.
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RaB':tge szc‘;:'sts& Field Name (ID): Description
PMC SUS RAM Uncorrectable Error (PMC_UNC_ERR): This bit
oh is set to '1' by hardware when a global reset is triggered due to an
2 RW/1C/V uncorrectable parity error on a data read from one of the PMC SUS
well register files.
This bit is reset by DSW_PWROK de-assertion.
Power Button Override (PB_OVR): This bit is set to '1' by
1 oh hardware when a global reset is triggered by a power button
RW/1C/V | override (i.e. an assertion of the PWRBTN# pin for 5 seconds).
This bit is reset by DSW_PWROK de-assertion.
oh
0 RO Reserved.

4.3.52 Global Reset Causes Register 1 (GBLRST_CAUSE1)—Offset

128h

This register logs causes of host partition resets.

Access Method

Type: MEM Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 2

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0O 00 0|0 OO OO O OO0 OO OO OOOO0OOTGOOBO0OOTG DU O|O0O O0O0O
Q niolEls|lE|E
o blgl2|2]3]3
4 o|n£'_|Q_LLILLI
o '_'|_|EE
& E|§}_|'_|
| |12(8|z|w
w Igm«x
= 1
5o
o
T

RaBr:tge Dle‘i:a::l;lsts& Field Name (ID): Description
oh
31:6 RO Reserved.
ME Set Power Button Status (ME_SET_PBO_STS): If this bit
< Oh is set, the cause of the previous global reset was ME FW setting
RW/1C/V | the power button override status.
This bit is reset by DSW_PWROK de-assertion.
oh
4 RO Reserved.
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4.3.53

4.3.54

R:ri‘tge Difci‘é'gs& Field Name (ID): Description
Host SMBus Initiated Reset (HSMB_INIT_RST): If this bit is
3 oh set, the cause of the previous global reset was a global reset

RW/1C/V | request received over the host SMBus interface.
This bit is reset by DSW_PWROK de-assertion.

Host Partition Reset Promotion (HOST_RST_PROM): If this
oh bit is set, the cause of the previous global reset was a host
2 RW partition reset that was promoted to a global reset either due to
/1C/V .
ME or host policy.
This bit is reset by DSW_PWROK de-assertion.

Sx Entry Timeout (SX_ENTRY_TIMEOUT): If this bit is set, the
Oh cause of the previous global reset was an expiration of the timer
RW/1C/V | that runs during Sx entry.

This bit is reset by DSW_PWROK de-assertion.

Host Partition Reset Timeout (HOST_RESET_TIMEOUT): If
Oh this bit is set, the cause of the previous global reset was an
RW/1C/V | expiration of the timer that runs during host partition resets.
This bit is reset by DSW_PWROK de-assertion.

SLP SO RESIDENCY (SLP_SO_RES)—Offset 13Ch

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2

0 o0oo0OlO0OOOOOOOOOOOOOOOOOOOGO OO OOOOO0OO0OTO O

8 4 0

R:rlitge Df\t:ac:lsts& Field Name (ID): Description
Residency In SO: This field contains the amount of time that the
oh SLP_SO0 has been asserted before. Note that this counter can wrap
31:0 ROV and that should not be of any concern. It will also count in 100us
granularity.
This field is reset by PLTRST# assertion.

ModPhy Power Management Configuration 1
(MODPHY_PM_CFG1)—Offset 200h

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
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Default: FFFFh

3 2 2
1 8 4

0 0 0 0[O O OO

1 1
6 2

0o0oo0©Of1 11 151111
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MLSOSWPGP

MLSXSWPGP

Bit
Range

Default &
Access

Field Name (ID): Description

31:16

Oh
RW

MODPHY Lane SO SUS Well Power Gating Policy [15:0]
(MLSOSWPGP): This is a bit per lane that controls SUS Well
Power Gating for a ModPHY lane to be used for SO and SOix use
models.

Bit 0: Corresponds to ModPHY Lane 0

Bit 1: Corresponds to ModPHY Lane 1

Bit 2: Corresponds to ModPHY Lane 2

Bit 15: Corresponds to ModPHY Lane 15

For each lane:

0: Lane power gating not permitted in SO.

1: Lane power gating is permitted in SO.

Note that strap information/PCle Lane reversal information will be
factored by BIOS when programming these bits in the
configuration registers.

Note that it is illegal SW programming to have a bit location to be
1 in this field and the corresponding bit position to be 0 in
MLSXSWPGP

15:0

FFFFh
RW

MODPHY Lane Sx SUS Well Power Gating Policy [15:0]
(MLSXSWPGP): This is a bit per lane that controls SUS Well
Power Gating for a ModPHY lane when system is in Sx.

Bit 0: Corresponds to ModPHY Lane 0

Bit 1: Corresponds to ModPHY Lane 1

Bit 2: Corresponds to ModPHY Lane 2

Bit 15: Corresponds to ModPHY Lane 15

For each lane:

0: Lane power gating not permitted in Sx.

1: Lane power gating is permitted in Sx.

Note that strap information/PCle Lane reversal information will be
factored by BIOS when programming these bits in the
configuration registers.

For ease of PMC implementation, this field will be used to manage
Sx policies even in S0. In other words, the earlier restriction that
BIOS does not have to program this field if MLSPDDGE is 1 does
not apply any more.

BIOS shall set this field appropriately for all cases.
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4.3.55

4.3.56

MODPHY Power Management Configuration 2
(MODPHY_PM_CFG2)—Offset 204h

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
2 2 2 1 1
8 4 0 6 2 8 4 0

0 oj0O OO O|O OOOOO0OOT OOOOTG O|OO0OTG O|OO0OTO0OO0OO0O0OTO

G2PLLREQCTL | © +w
MLSPDDGE | ©
RSVD

R:r"tge szci‘é'sts& Field Name (ID): Description
Gen2PLL Request Control (G2PLLREQCTL): This bit controls
how PMC should treat Gen2PLL power request for ModPHY power
31 oh gating flows.
RW 0 = PMC should treat Gen2PLL request as non restore power
request
1 = PMC should treat Gen2PLL request as restore power request
MODPHY Lane SUS Power Domain Dynamic Gating Enable
(MLSPDDGE): When this bit is set to 1, MODPHY Lane SUS Well
30 oh Dynamic Gating is enabled.
RW When this bit is 0, MODPHY Lane SUS Well Gating can still be done
at a more coarse level using MLSXSWPGP and MLSOSWPGP fields.
This bit is reset by PLTRST# assertion.
29:0 gg Reserved.

MODPHY Power Management Configuration 3
(MODPHY_PM_CFG3)—0Offset 208h

This register contains misc. fields used to configure the PCH's power management
behavior with respect to the modPHY.

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
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S A
0 00 O0|/0OO0OTO O|OOOGO|OOOTGO|OO0OOTO O|OOOUO|OOGOTO0|OO0O0O
= g
g
wn
=
R:r:;e D;i__i:'sts& Field Name (ID): Description
31:20 :?) Reserved.
Controller SPD RTD3 Request [19:0] (MSPDRTREQ): This
field represents ASL code trigger request for ModPHY SPD gating.
If this bit is set (to 1) for a controller, it implies that ASL code
provides consent for SPD to be gated for the corresponding
controller's lanes.
ASL code will exist for all controllers that are enabled. However,
the controllers that are not enabled (Function Disabled), this field
will be statically set by BIOS to activate ASL component in SPD
gating equations.
Bit 0: Corresponds to PClIe Controller A, Function 0
Bit 1: Corresponds to PCle Controller A, Function 1
Bit 2: Corresponds to PCIe Controller A, Function 2
oh Bit 3: Corresponds to PCIe Controller A, Function 3
19:0 | o Bit 4: Corresponds to PCle Controller B, Function 0

Bit 5: Corresponds to PCle Controller B, Function 1
Bit 6: Corresponds to PCle Controller B, Function 2
Bit 7: Corresponds to PCIe Controller B, Function 3
Bit 8: Corresponds to PCle Controller C, Function 0
Bit 9: Corresponds to PCle Controller C, Function 1
Bit 10: Corresponds to PCIe Controller C, Function 2
Bit 11: Corresponds to PCIe Controller C, Function 3
Bit 12: Corresponds to SATA Controller

Bit 13: Corresponds to Gbe Controller

Bit 14: Corresponds to xHCI Controller

Bit 15: Corresponds to xDCI Controller

Bits[19:16]: Reserved

This field is reset by PLTRST# assertion.

MODPHY Power Management Configuration 4
(MODPHY_PM_CFG4)—O0Offset 20Ch

Access Method

Type: MEM Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 2
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3
1

0 00O

2
8

000 O0(O0OO0OOOOOOTO|OO0OTO|OO0OTO OO OOTO O(O0OO0OO0OTO

2 2 1 1

4 0 6 2 8 4 0

RSVD

MSPDRTRACK

Bit
Range

Default &
Access

Field Name (ID): Description

31:20

Oh
RO

Reserved.

19:0

oh
RO/V

Controller SPD RTD3 Request Acknowledge [19:0]
(MSPDRTRACK): This field represents the acknowledge for ASL
code trigger request for ModPHY SPD gating. PMC sets a bit in this
field to 1 to acknowledge that it has registered the corresponding
MSPDRTREQ. Note that the action of setting this bit to 1 is
immediate, no other gating conditions are involved in this.

Actual SPD shutdown may happen later once other power gating
conditions have been satisfied as well.

PMC clears a bit to 0 in this field once the corresponding
MSPTDRTREQ is cleared by the ASL code and SPD state has been
fully restored.

Bit 0: Corresponds to PCIe Controller A, Function 0

Bit 1: Corresponds to PCle Controller A, Function 1

Bit 2: Corresponds to PClIe Controller A, Function 2

Bit 3: Corresponds to PCIe Controller A, Function 3

Bit 4: Corresponds to PCIe Controller B, Function 0

Bit 5: Corresponds to PCle Controller B, Function 1

Bit 6: Corresponds to PCIe Controller B, Function 2

Bit 7: Corresponds to PCIe Controller B, Function 3

Bit 8: Corresponds to PCIe Controller C, Function 0

Bit 9: Corresponds to PCle Controller C, Function 1

Bit 10: Corresponds to PCIe Controller C, Function 2

Bit 11: Corresponds to PCIe Controller C, Function 3

Bit 12: Corresponds to SATA Controller

Bit 13: Corresponds to Gbe Controller

Bit 14: Corresponds to xHCI Controller

Bit 15: Corresponds to xDCI Controller

Bits[19:16]: Reserved

This field is reset by PLTRST# assertion.

4.3.58 Chipset Initialization Register 31C (CIR31C)—Offset 31Ch

Access Method

Type: MEM Register
(Size: 32 bits)

Default: Oh
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2 2 1 1
4 0 6 2

oooooooooooooo‘oooo‘oooo

8 4 0

[a)
>
4]
4

RSVD
AT

XTALSDQDIS | ©

SLP_SO_EXIT.

SLP_SO_MIN_ASST_WDTH

Bit

Range

Default &
Access

Field Name (ID): Description

31:23

Oh
RO

Reserved.

22

Oh
RW

24MHz Crystal Shutdown Qualification Disable
(XTALSDQDIS): 0 = SLP_SO0# assertion requires the 24MHz
Crystal Oscillator to be shutdown. Once SLP_SO0+# is asserted, the
Crystal oscillator should be kept off until PMC notifies it is allowed
to be re-enabled.

1 = SLP_SO0# assertion does not require the 24MHz Crystal to be
shutdown.

21:12

Oh
RO

Reserved.

Oh
RW

SLP_SO0# Minimum Assertion Width
(SLP_SO_MIN_ASST_WDTH): 000 = 2us

001 = 4us

010 = 10us

011 = 26us

100 = 50us

101 = 100us

110 = 500us

111 = 1ms

Implementation Note: These encodings are defined as even
numbers in order to ease the HW operations that use them.

8:0

Oh
RW

SLP_SO0# De-assertion Exit Latency (SLP_SO_EXIT_LAT):
This value is used in the SLP_SO0# exit timer and has a 10us
granularity.

000h = Qus (reserved)

001h = 10us

002h = 20us

003h = 30us

1FFh = 5.1ms

Chipset Initialization Register 324 (CIR324)—Offset 324h

BIOS may program this register.
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4.3.60 Chipset Initialization Register 328 (CIR328)—Offset 328h

BIOS may program this register.

4.3.61 Chipset Initialization Register 32C (CIR32C)—Offset 32Ch

BIOS may program this register.

4.3.62 Clock Source Shutdown Control Reg 2 (CS_SD_CTL2)—
Offset 3ECh

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 0|0 OOOOOOT OO OOO|O0OOOOO0OO OGO O|OO0OTGOIOOTG OTO
[a) - [a) z|lz|z [a)
3 <>( 3 wibwle! 3
I
24 o 24 0>¢ n>ﬂ ﬂ>ﬁ "4
3 o|0|0
I il
o 2137
0 OO0
Bit Default & . . s
Range Access Field Name (ID): Description
Oh
31:25 RO Reserved.
Clock Source 1 Override Value (CS1_OVR_VAL): When
oh CS1_OVR_EN =1, CS1_OVR_VAL will be driven on the PLLOFFOK

24 RW signal for clock source 1.
Note: Clock source 1 maps to Gen2 PLL which is used to generate
the IOSF primary clock.

Oh
23:19 RO Reserved.

oh Clock Source 3 Override Enable (CS3_OVR_EN): When
18 RW CS2_OVR_EN = 1, CS2_OVR_VAL will be driven on the PLLOFFOK
signal for clock source 3.

Clock Source 2 Override Enable (CS2_OVR_EN): When

17 ng CS2_OVR_EN = 1, CS2_0OVR_VAL will be driven on the PLLOFFOK
signal for clock source 2.
oh Clock Source 1 Override Enable (CS1_OVR_EN): When

16 RW CS1_OVR_EN = 1, CS1_OVR_VAL will be driven on the PLLOFFOK
signal for clock source 1.

Oh
15:0 RO Reserved.
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4.3.63 PFET Enable Ack Register 0 (PPFEARO)—Offset 590h

Intel(R) IP is power gated when the corresponding bit in PPFEARO or PPFEAR1 is set to
1

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 2
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O0O0Of0OO0OOTU O(OOOUO|OOOUO|OOOUO|OOOUO|OOGO OGO O|OOGO OO
niunwm unlnununaoaluaoajlununnianuiunnnunniun nun uninnin [a)
FIEIFIEIEIREIEISIEISIEIRIEISIEIEIEIRIEIEIEIEIEIRIEIEIE|IE >
ninlnlunlunlunlnllulblulunlunlglulnlnlnlunlnlnlnln|ln|ln|ln|ln|n N
xl ><| ¥| ><| ¥| xl ><| 4 ><| 4 ><| ¥| ><| x xl ><| ¥| ><| ¥| ><| ><| xl ><| xl ><| ¥| ><| ¥| 14
[ORNCRRORRORECRRORNG) @) Q|00 (ORNORRORECRECRRORRORECRECRRORECRRORRONNG)
)<< | << | << | < | < < | < | < N[ L <N <L << | <
Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z| Z|
W W w W [ I N O O Oy N Y W W Iy W W }
}_I I—l }_I I—l }_I }_I I—l I—l I—l }_I I—l }_I I—l }_I I—l }_I I—l I—l }_I I—l }_I I—l }_I I—l }_I
W)W W w W w | W I I A o 1 O I 1y iy Wy Oy Wy AW }
{ W i W i W i VG i Vi I Vi B T [T [y i Vi T | " i W I i Ve O W W O VN I W i W o Vi I VS (N VR N T BT
i i e B e s e B e S
MM N[N|N|N[N o N[N~ |- ]|~~~ ||F|FF|FF|F]|F
FlEIE|IE|IE|F|F = =l |F FlF|lF|IF|IFIFIFIFlO|lO|lOo|Oo|lO|O
[CRRCREOCRRCRRORROR RO} Q [CRRORNO) QOO0 (0|0| 0|0 ||| || <
| << ||| << < | << | < | << |C| << || <
R:::tge DEE:::Ists& Field Name (ID): Description
Intel(R) ME domain 5 PFET Enable Acknowledge Status
31 oh (AGT31_PFET_EN_ACK_STS): When
RO/V AGT31_PFET_EN_ACK_STS = 1, Intel(R) ME domain 5 is power
gated.
Intel(R) ME domain 4 PFET Enable Acknowledge Status
30 oh (AGT30_PFET_EN_ACK_STS): When
RO/V AGT30_PFET_EN_ACK_STS = 1, Intel(R) ME domain 4 is power
gated.
Intel(R) ME domain 3 PFET Enable Acknowledge Status
29 oh (AGT29_PFET_EN_ACK_STS): When
RO/V AGT29_PFET_EN_ACK_STS = 1, Intel(R) ME domain 3 is power
gated.
Intel(R) ME domain 2 PFET Enable Acknowledge Status
»8 Oh (AGT28_PFET_EN_ACK_STS): When
RO/V AGT28_PFET_EN_ACK_STS = 1, Intel(R) ME domain 2 is power
gated.
Intel(R) ME domain 1 PFET Enable Acknowledge Status
- Oh (AGT27_PFET_EN_ACK_STS): When
RO/V AGT27_PFET_EN_ACK_STS = 1, Intel(R) ME domain 1 is power
gated.
oh DCI PFET Enable Acknowledge Status
26 ROV (AGT26_PFET_EN_ACK_STS): When
AGT26_PFET_EN_ACK_STS = 1, DCI is power gated.
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intel)

R:rztge Df\fcaclélsts& Field Name (ID): Description
oh xDCI domain PFET Enable Acknowledge Status
25 ROV (AGT25_PFET_EN_ACK_STS): When
AGT25_PFET_EN_ACK_STS = 1, xDCI domain is power gated.
oh
24 RO Reserved.
oh CSI2 domain PFET Enable Acknowledge Status
23 ROV (AGT23_PFET_EN_ACK_STS): When
AGT23_PFET_EN_ACK_STS = 1, CSI2 domain is power gated.
oh
22 RO Reserved.
PCIe Controller 5 Domain PFET Enable Acknowledge Status
1 oh (AGT21_PFET_EN_ACK_STS): When
RO/V AGT21_PFET_EN_ACK_STS = 1, PCle Controller 5 domain is
power gated.
eMMC and SDXC domains PFET Enable Acknowledge Status
20 oh (AGT20_PFET_EN_ACK_STS): When
RO/V AGT20_PFET_EN_ACK_STS = 1, eMMC and SDXC domains are
power gated.
Intel(R) Trace Hub PFET Enable Acknowledge Status
19 oh (AGT19_PFET_EN_ACK_STS): When
RO/V AGT19_PFET_EN_ACK_STS = 1, Intel(R) Trace Hub is power
gated.
oh
18 RO Reserved.
oh ISH domain PFET Enable Acknowledge Status
17 ROV (AGT17_PFET_EN_ACK_STS): When
AGT17_PFET_EN_ACK_STS = 1, ISH domain is power gated.
oh SMB domain PFET Enable Acknowledge Status
16 ROV (AGT16_PFET_EN_ACK_STS): When
AGT16_PFET_EN_ACK_STS = 1, SMB domain is power gated.
oh LPC domain PFET Enable Acknowledge Status
15 ROV (AGT15_PFET_EN_ACK_STS): When
AGT15_PFET_EN_ACK_STS = 1, LPC domain is power gated.
Serial I/0 domains PFET Enable Acknowledge Status
14 oh (AGT14_PFET_EN_ACK_STS): When
RO/V AGT14_PFET_EN_ACK_STS = 1, Serial I/O domains are power
gated.
PCIe Controller 4 Domain PFET Enable Acknowledge Status
13 oh (AGT13_PFET_EN_ACK_STS): When
RO/V AGT13_PFET_EN_ACK_STS = 1, PCIe Controller 4 domain is
power gated.
oh ADSP domain 3 PFET Enable Acknowledge Status
12 ROV (AGT12_PFET_EN_ACK_STS): When

AGT12_PFET_EN_ACK_STS = 1, ADSP domain 3 is power gated.
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Bit
Range

Default &
Access

Field Name (ID): Description

11

Oh
RO/V

ADSP domain 2 PFET Enable Acknowledge Status
(AGT11_PFET_EN_ACK_STS): When
AGT11_PFET_EN_ACK_STS = 1, ADSP domain 2 is power gated.

10

Oh
RO/V

ADSP domain 1 PFET Enable Acknowledge Status
(AGT10_PFET_EN_ACK_STS): When
AGT10_PFET_EN_ACK_STS = 1, ADSP domain 1 is power gated.

oh
RO/V

Legacy Audio Controller domain PFET Enable Acknowledge
Status (AGT9_PFET_EN_ACK_STS): When
AGT9_PFET_EN_ACK_STS = 1, Legacy Audio Controller domain is
power gated.

Oh
RO/V

SATA domain PFET Enable Acknowledge Status
(AGT8_PFET_EN_ACK_STS): When AGT8_PFET_EN_ACK_STS
= 1, SATA domain is power gated.

Oh
RO/V

GbE domain PFET Enable Acknowledge Status
(AGT7_PFET_EN_ACK_STS): When AGT7_PFET_EN_ACK_STS
= 1, GbE domain is power gated.

Oh
RO/V

PCIe Controller 3 domain PFET Enable Acknowledge Status
(AGT6_PFET_EN_ACK_STS): When AGT6_PFET_EN_ACK_STS
= 1, PCIe Controller 3 domain is power gated.

Oh
RO/V

PCIe Controller 2 domain PFET Enable Acknowledge Status
(AGT5_PFET_EN_ACK_STS): When AGT5_PFET_EN_ACK_STS
= 1, PCle Controller 2 domain is power gated.

Oh
RO/V

PCIe Controller 1 domain PFET Enable Acknowledge Status
(AGT4_PFET_EN_ACK_STS): When AGT4_PFET_EN_ACK_STS
= 1, PCIe Controller 1 domain is power gated.

oh
RO/V

xHCI domain PFET Enable Acknowledge Status ( ): When
AGT3_PFET_EN_ACK_STS = 1, xHCI domain is power gated.

2:0

Oh
RO

Reserved.

4.3.64 PFET Enable Ack Register 1 (PPFEAR1)—Offset 594h

Intel(R) IP is power gated when the corresponding bit in PPFEARO or PPFEAR1 is set to

1

Access Method

Type: MEM Register
(Size: 32 bits)

Default: Oh

230

Device: 31
Function: 2
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 O0l0OOOTO|OOOTO|OOOTUO(OOOTUO|OOOUO|OOOUO|O0 OO O
2 2lelglgielglele
0 ninlnln|lglunlunln
4 ><| xl ><| xl 14 ><| ><| ><|
QOO0 OO0 |0
<I <I <I <I <I <I <I
ZlZ2|12|2 Z|lZ2|2
W W w W w
] ) S
W W W W W
El&|a|s al&|a
cnl ool ,\I ol q_l ml NI
MmmMmimim MmmMmm
FlE|F|E el
[CARORNORNG] [CRRORNG)
|< (<< | <C | <
R:rztge Difcaclélsts& Field Name (ID): Description
Oh
31:8 RO Reserved.
Intel(R) ME domain 12 PFET Enable Acknowledge Status
; oh (AGT39_PFET_EN_ACK_STS): When
RO/V AGT39_PFET_EN_ACK_STS = 1, Intel(R) ME domain 12 is power
gated.
Intel(R) ME domain 11 PFET Enable Acknowledge Status
6 oh (AGT38_PFET_EN_ACK_STS): When
RO/V AGT38_PFET_EN_ACK_STS = 1, Intel(R) ME domain 11 is power
gated.
Intel(R) ME domain 10 PFET Enable Acknowledge Status
< oh (AGT37_PFET_EN_ACK_STS): When
RO/V AGT37_PFET_EN_ACK_STS = 1, Intel(R) ME domain 10 is power
gated.
Intel(R) ME domain 9 PFET Enable Acknowledge Status
4 Oh (AGT36_PFET_EN_ACK_STS): When
RO/V AGT36_PFET_EN_ACK_STS = 1, Intel(R) ME domain 9 is power
gated.
oh
3 RO Reserved.
Intel(R) ME domain 8 PFET Enable Acknowledge Status
) oh (AGT34_PFET_EN_ACK_STS): When
RO/V AGT34_PFET_EN_ACK_STS = 1, Intel(R) ME domain 8 is power
gated.
Intel(R) ME domain 7 PFET Enable Acknowledge Status
. oh (AGT33_PFET_EN_ACK_STS): When
RO/V AGT33_PFET_EN_ACK_STS = 1, Intel(R) ME domain 7 is power
gated.
Intel(R) ME domain 6 PFET Enable Acknowledge Status
0 oh (AGT32_PFET_EN_ACK_STS): When
RO/V AGT32_PFET_EN_ACK_STS = 1, Intel(R) ME domain 6 is power
gated.
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4.3.65 Host SW PG Control Register 1 (HSWPGCR1)—Offset 5D0h

BIOS may program this register.

Access Method

Type: MEM Register
(Size: 32 bits)

Default: Oh

Device: 31
Function: 2

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 O0|/0OO0OTO O|OOOO|OOOTO|OO0OOTO O|OOOO|OOOTO0|OO0O0O
¥ [a) -
Q > [24
S 2 G
_|I lDI
o a
= |
UI =
(O] l'n|
n.l =
= a
0]
R:r:tge Dl‘ii:ac::s& Field Name (ID): Description

SW PG Req Control Lock (SW_PG_CTRL_LOCK): 0: All other

bits in this register are RW (can be set or cleared).

1: All bits in this register are locked (including this bit).

31 (;CWL Note: BIOS is expected to always write to this bit before handing
off control to the OS, even if it has not changed any of the values
in this register. This is because this Lock bit resets on platform
reset, and needs to be set on every boot to SO (to prevent any
post-BIOS s/w from accessing or updating bits in this register).

oh
30:1 RO Reserved.
DFX SW PG Req Control (DFX_SW_PG_CTRL): 0: DFX PGD is

0 oh not requested to power-gate. DFX logic remains active and

RW/L available for use.
1: DFX PGD is requested to power-gate by PMC

4.3.66 Static PG Function Disable 1 (ST_PG_FDIS1)—Offset 620h

Access Method

Type: MEM Register
(Size: 32 bits)

Default: Oh

232

Device: 31
Function: 2
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 0|/0OOOGO|OOOGO|0OO0OOUO|OO0OTGO|[0OO0OTUO(OOOTGO0|O0OO0O 0O
X [a] [ORNE] [a] (@]
—‘l > = | = > =
n )] a | o (0] o
9 o I o |
e 212 a
5 B8 2
5 | |
=z | %
3|2 O
R:rz;e Dz‘;i:'sts& Field Name (ID): Description
Static Function Disable Lock (ST_FDIS_LK): Lock control for
31 Oh all ST_PG_FDIS* and NST_PG_FDIS_* registers. Also self-locks
RW/L when written to 1.
This bit is reset by RSMRST# assertion.
oh
30:7 RO Reserved.
Camera Function Disable PMC Version (CAM_FDIS_PMC):
6 Oh BIOS is required to set this bit when Camera function is configured
RW/L to be function disabled.
This bit is reset by RTCRST# assertion.
ISH Function Disable PMC Version (ISH_FDIS_PMC): BIOS
5 oh is required to set this bit when ISH function is configured to be
RW/L function disabled.
This bit is reset by RTCRST# assertion.
oh
4:1 RO Reserved.
GBE Function Disable PMC Version (GBE_FDIS_PMC): BIOS
0 oh is required to set this bit when GBE function is configured to be
RW/L function disabled.
This bit is reset by RTCRST#

4.3.67 Chipset Initialization Register (NST_PG_FDIS_1)—Offset

628h

BIOS may need to program this register.

Access Method

Type: MEM Register
(Size: 32 bits)

Default: Oh
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O0O0/OOOTO O|OOOGO|(OOOGO|OO0OUO|[OOOTUO(OOOTUO0|O0OO0O0O
[a] [SRECRECRECR G RCRNCRNORNORNORNCRECRECRECR NG ECRECR NOR NOR NORRORNORNOR Na R NO]
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o m\ ml mI mI ml mI ml U')‘ ml U)l U)l U)l u)l ml m\ U)l m\ mI U)l u)l U)l m\ ml 4 ml
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5|5|9|9|6818|8[8|8|8|8|8|8|8 8|2 IR 5|8
R:ri:;e DEE:E:::I:S& Field Name (ID): Description
Oh
31:25 RO Reserved.
oh XDCI Function Disable (PMC Version) (LPC_FDIS_PMC):
24 RW BIOS is required to set this bit when this IP block (single function)
/L . - . )
is configured to be function disabled.
oh ADSP Function Disable (PMC Version) (ADSP_FDIS_PMC):
23 RW BIOS is required to set this bit when this IP block (single function)
/L . ; . .
is configured to be function disabled.
oh SATA Controller Function Disable (PMC Version)
22 RW/L (ST_FDIS_PMC): BIOS is required to set this bit when the SATA
controller (single function) is configured to be function disabled.
oh PCIe Controller E Port 3 Function Disable [PMC Version]
21 RW/L (PCIE_E3_FDIS_PMC): BIOS is required to set this bit when this
PCIE port (single function) is configured to be function disabled.
oh PCIe Controller E Port 2 Function Disable [PMC Version]
20 RW/L (PCIE_E2_FDIS_PMC): BIOS is required to set this bit when this
PCIE port (single function) is configured to be function disabled.
oh PCIe Controller E Port 1 Function Disable [PMC Version]
19 RW/L (PCIE_E1_FDIS_PMC): BIOS is required to set this bit when this
PCIE port (single function) is configured to be function disabled.
oh PCIe Controller E Port 0 Function Disable [PMC Version]
18 RW/L (PCIE_EO_FDIS_PMC): BIOS is required to set this bit when this
PCIE port (single function) is configured to be function disabled.
PCIe Controller D Port 3 Function Disable [PMC Version]
17 oh (PCIE_D3_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller D Port 2 Function Disable [PMC Version]
16 oh (PCIE_D2_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller D Port 1 Function Disable [PMC Version]
15 oh (PCIE_D1_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
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R:rztge Df\fcaclélsts& Field Name (ID): Description
PCIe Controller D Port 0 Function Disable [PMC Version]
14 Oh (PCIE_DO_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller C Port 3 Function Disable (PMC Version)
13 Oh (PCIE_C3_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller C Port 2 Function Disable (PMC Version)
1 Oh (PCIE_C2_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller C Port 1 Function Disable (PMC Version)
11 Oh (PCIE_C1_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller C Port O Function Disable (PMC Version)
10 Oh (PCIE_CO_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller B Port 3 Function Disable (PMC Version)
9 Oh (PCIE_B3_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller B Port 2 Function Disable (PMC Version)
8 Oh (PCIE_B2_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller B Port 1 Function Disable (PMC Version)
; Oh (PCIE_B1_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller B Port 0 Function Disable (PMC Version)
6 Oh (PCIE_BO_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller A Port 3 Function Disable (PMC Version)
5 Oh (PCIE_A3_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller A Port 2 Function Disable (PMC Version)
4 Oh (PCIE_A2_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
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RaB':tge szc‘::'sts& Field Name (ID): Description
PCIe Controller A Port 1 Function Disable (PMC Version)
3 Oh (PCIE_A1_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
PCIe Controller A Port 0 Function Disable (PMC Version)
) oh (PCIE_AO_FDIS_PMC): BIOS is required to set this bit when
RW/L this PCIE port (single function) is configured to be function
disabled.
Oh
1 RO Reserved.
oh XHCI Function Disable (PMC Version) (XHCI_FDIS_PMC):
0 RW/L BIOS is required to set this bit when this IP block (single logical
function) is configured to be function disabled.

4.3.68 Capability Disable Read Register (FUSE_DIS_RD_2)—
Offset 644h

Access Method

Type: MEM Register
(Size: 32 bits)

Default: 8h

Device: 31
Function: 2

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O O0/OOOTO O|OOOGO O|(OOOUO|OO0OTGO|OOOTU O[OOOT O|1LOOO
[a) nliunlnlun
3 o|la|o|o
24 LLI| Ll_lI LLI| Ll_lI
niunununlun
ZIZ2|2|2
| | | |
25|28
RaBI:tge Df\s:?::lsts& Field Name (ID): Description
) Oh
31:4 RO Reserved.
3 1h 2D Disable (P2D_FUSE_DIS): RO bit indicating if 2D function
RO/V is disabled.
) oh Camera Disable (CAM_FUSE_DIS): RO bit indicating if Camera
RO/V function is disabled.
" Oh ISH Disable (ISH_FUSE_DIS): RO bit indicating if ISH function
RO/V is disabled.
0 Oh GBE Fuse Disable (GBE_FUSE_DIS): RO bit indicating if GBE
RO/V function is disabled.
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High Definition Audio Interface (D31:F3)

5 High Definition Audio Interface
(D31:F3)

5.1 Intel® High Definition Audio (Intel® HD Audio)
(D31:F3) PCI Configuration Registers Summary

Table 5-1. Summary of Intel® High Definition Audio (D31:F3) PCI Configuration

Registers
%ftf:ftt Oézs:t Register Name (ID)—Offset D\faffuu;t
Oh 1h Vendor Identification (VID)—Offset Oh 8086h
2h 3h Device ID (DID)—Offset 2h ﬁzgister
4h 5h Command (CMD)—Offset 4h Oh
6h 7h Status (STS)—Offset 6h 10h
8h 8h Revision Identification (RID)—Offset 8h Oh
9h 9h Programming Interface (PI)—Offset 9h Oh
Ah Ah Sub Class Code (SCC)—Offset Ah 3h
Bh Bh Base Class Code (BCC)—Offset Bh 4h
Ch Ch Cache Line Size (CLS)—Offset Ch Oh
Dh Dh Latency Timer (LT)—Offset Dh Oh
Eh Eh Header Type (HTYPE)—Offset Eh Oh
10h 13h Intel HD Audio Base Lower Address (HDALBA)—Offset 10h 4h
14h 17h Intel HD Audio Base Upper Address (HDAUBA)—Offset 14h Oh
18h 1Bh Shadowed PCI Configuration Lower Base Address (SPCLBA)—Offset 18h | 4h
1Ch 1Fh Shadowed PCI Configuration Upper Base Address (SPCUBA)—Offset 1Ch | Oh
20h 23h Audio DSP Lower Base Address (ADSPLBA)—Offset 20h 4h
24h 27h Audio DSP Upper Base Address (ADSPUBA)—Offset 24h Oh
2Ch 2Dh Subsystem Vendor ID (SVID)—Offset 2Ch Oh
2Eh 2Fh Subsystem ID (SID)—Offset 2Eh Oh
34h 34h Capability Pointer (CAPPTR)—Offset 34h 50h
3Ch 3Ch Interrupt Line (INTLN)—Offset 3Ch Oh
3Dh 3Dh Interrupt Pin (INTPN)—Offset 3Dh 1h
44h 47h Power Gating Control (PGCTL)—Offset 44h Oh
48h 4Bh Clock Gating Control (CGCTL)—Offset 48h 803F01F9h
50h 51h PCI Power Management Capability ID (PID)—Offset 50h 6001h
52h 53h Power Management Capabilities (PC)—Offset 52h C843h
54h 57h Power Management Control And Status (PCS)—Offset 54h 8h
60h 61h MSI Capability ID (MID)—Offset 60h 7005h
62h 63h Message Signal Interrupt Message Control (MMC)—Offset 62h 80h
64h 67h MSI Message Lower Address (MMLA)—Offset 64h Oh
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Table 5-1. Summary of Intel® High Definition Audio (D31:F3) PCI Configuration
Registers (Continued)

(;ftfasrett oéfns:t Register Name (ID)—Offset Dvea:‘lauuelt
68h 6Bh MSI Message Upper Address (MMUA)—Offset 68h Oh
6Ch 6Dh MSI Message Data (MMD)—Offset 6Ch Oh
70h 71h PCI Express Capability ID (PXID)—Offset 70h 10h
72h 73h PCI Express Capabilities (PXC)—Offset 72h 91h
74h 77h Device Capabilities (DEVCAP)—Offset 74h 10000000h
78h 79h Device Control (DEVC)—Offset 78h 2800h
7Ah 7Bh Device Status (DEVS)—Offset 7Ah 10h
C8h CBh Extended Mode 3 (SEM3L)—Offset C8h 2800000h
DOh D3h Lower Extended Mode 4 (SEM4L)—Offset DOh 2800000h
100h 103h Virtual Channel Enhanced Capability Header (VCCAP)—Offset 100h Oh
104h 107h Port VC Capability Register 1 (PVCCAP1)—Offset 104h 1h
108h 10Bh Port VC Capability Register 2 (PVCCAP2)—Offset 108h Oh
10Ch 10Dh Port VC Control Register (PVCCTL)—Offset 10Ch Oh
10Eh 10Fh Port VC Status Register (PVCSTS)—Offset 10Eh Oh
110h 113h VCO Resource Capability Register (VCOCAP)—Offset 110h Oh
114h 117h VCO Resource Control Register (VCOCTL)—Offset 114h 800000FFh
11Ah 11Bh VCO Resource Status Register (VCOSTS)—Offset 11Ah Oh
11Ch 11Fh VCi Resource Capability Register (VCiCAP)—Offset 11Ch Oh
120h 123h VCi Resource Control Register (VCiCTL)—Offset 120h Oh
126h 127h VCi Resource Status Register (VCiSTS)—Offset 126h Oh

5.1.1 Vendor Identification (VID)—Offset Oh
Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3
Default: 8086h

15 12 8 4 0

1 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0

a)
>
R:;;e Df\zaczl_:s& Field Name (ID): Description
15:0 2286h Vendor ID (VID): Indicates that Intel is the vendor.

5.1.2 Device ID (DID)—Offset 2h

This register is not affected by D3HOT to DO reset or FLR.
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Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3

Default: See register

15 12 8 4 0
o
a
RaBr:tge Dﬁzac::s& Field Name (ID): Description
_ Device ID (DID): Indicates the device ID
15:0 1t pov Sele the Device and Version ID Table in Volume 1 for the default
value.

5.1.3 Command (CMD)—Offset 4h

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3
Default: Oh
15 12 8 4 0
o 0 o0 0 ‘ 0o 0o o0 o0 ‘ o 0 o0 0 ‘ o 0 o0 o0
[a)] [a)] w = Q =4 n = w L L 0
3 ”Eﬁg‘ﬁ‘%éﬁgé’s’
RaBr:tge Dle‘i:a::l;lsts& Field Name (ID): Description
Oh
15:11 RO Reserved.
Interrupt Disable (ID): Enables the device to assert an INTx#.
10 oh When set, the Intel(r) HD Audio controller's INTx# signal will be
RW de-asserted. When cleared, the INTx# signal may be asserted.
Note that this bit does not affect the generation of MSI's.
9 oh Fast Back to Back Enable (FBE): Not implemented. Hardwired
RO to 0.
8 Oh SERR Enable (SEN): Functionality not implemented. This bit is
RW R/W to pass PCIle compliance testing.
2 Oh Wait Cycle Control (WCC): Not implemented. Hardwired to O.
RO
6 oh Parity Error Response (PER): Functionality not implemented.
RW This bit is R/W to pass PCIe compliance testing.
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R:rztge D:fcaclélsts& Field Name (ID): Description
5 Oh VGA Palette Snoop (VPS): Not implemented. Hardwired to 0.
RO
4 Oh Memory Write and Invalidate Enable (MWI): Not
RO implemented. Hardwired to 0.
3 Oh Special Cycle Enable (SCE): Not implemented. Hardwired to O.
RO
Bus Master Enable (BME): 1 = Enable, 0 = Disable. Controls
5 Oh standard PCI Express bus mastering capabilities for Memory and
RW 10, reads and writes. Note that this also controls MSI generation
since MSI are essentially Memory writes.
. oh Memory Space Enable (MSE): When set, enables memory
RW space accesses to the Intel HD Audio controller.
o Oh I/0 Space (I0S): The Intel HD Audio controller does not
RO implement IO Space, therefore this bit is hardwired to 0.

5.1.4 Status (STS)—Offset 6h

Access Method

Type: CFG Register
(Size: 16 bits)

Default: 10h

Device: 31
Function: 3

15 12 8 4 0
o 0 o0 0 | 0 o 0 o0 ‘ o o0 o 1 | o 0 o0 0
u [a] = 24 O 14

R:ri:;e D:zac"élsts& Field Name (ID): Description

15 Oh Detected Parity Error (DPE): Not implemented. Hardwired to 0.
RO

14 Oh SERR# Status (SERRS): Not implemented. Hardwired to 0.
RO
oh Received Master Abort (RMA): If the completion status

13 RW received from IOSF is UR, this bit is set. SW writes a 1 to this bit

/1C/V .
to clear it.

12 Oh Received Target Abort (RTA): If the completion status received
RW/1C/V | from IOSF is CA, this bit is set. SW writes a 1 to this bit to clear it.

11 Oh Signaled Target-Abort (STA): Not implemented. Hardwired to
RO 0.

0.9 | 0D DEVSEL# Timing Status (DEVT): Does not apply. Hardwired to

: RO 0.
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RaB':tge szc‘;:'sts& Field Name (ID): Description
8 oh Master Data Parity Error (MDPE): Not implemented. Hardwired
RO to 0.
; Oh Fast Back to Back Capable (FBC): Does not apply. Hardwired to
RO 0.
Oh
6 RO Reserved.
5 Oh 66 MHz Capable (C66): Does not apply. Hardwired to O.
RO
ih Capabilities List Exists (CLIST): Indicates that the controller
4 RO contains a capabilities pointer list. The first item is pointed to by
looking at configuration offset 34h.
Interrupt Status (IS): Reflects the state of the INTx# signal at
oh the input of the enable/disable circuit. This bit is a 1 when the
3 ROV INTx# is asserted. This bit is a 0 after the interrupt is cleared
(independent of the state of the Interrupt Disable bit in the
command register). Note that this bit is not set by an MSI.
Oh
2:0 RO Reserved.

Revision Identification (RID)—Offset 8h

This register is not affected by D3HOT to DO reset or FLR

Access Method

Type: CFG Register
(Size: 8 bits)

Default: Oh

Device: 31
Function: 3

7 4 0
0 0 0 0 0 0 0 0
[a)]
4
RaBI:tge Dle‘i:a::t;lsts& Field Name (ID): Description
oh Revision ID (RID): Indicates stepping of the host controller.
7:0 RO/V Refer to Device and Revision ID table in Voll of the EDS for
specific value.

Programming Interface (PI)—Offset 9h

This register is not affected by D3HOT to DO reset or FLR

Access Method
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Type: CFG Register Device: 31

(Size: 8 bits) Function: 3

Default: Oh
7 4 0
0 0 0 0 0 0

a
RaBritge D:E:E::l::s& Field Name (ID): Description
2:0 oh Programming Interface (PI): Value assigned to the Intel HD

' RW/L Audio subsystem. Locked when FNCFG.BCLD = 1.

5.1.7 Sub Class Code (SCC)—Offset Ah
This register is not affected by D3HOT to DO reset or FLR

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 3
Default: 3h
7 4 0
0 0 0 0 1 1
Q
Q
(0]
RaBritge D:f;lél:s& Field Name (ID): Description
3h Sub Class Code (SCC): This indicates the device is an Intel HD
7:0 RW/L Audio audio device, in the context of a multimedia device. Locked
when FNCFG.BCLD = 1.

5.1.8 Base Class Code (BCC)—Offset Bh
This register is not affected by D3HOT to DO reset or FLR

Access Method

Type: CFG Register
(Size: 8 bits)

Default: 4h
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5.1.10
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7 4 0
0 0 0 0 0 1 0 0
Q
O
o
R:I:tge Dl‘ii:ac::s& Field Name (ID): Description
2:0 4h Base Class Code (BCC): This register indicates that the function
' RW/L implements a multimedia device. Locked when FNCFG.BCLD = 1.

Cache Line Size (CLS)—Offset Ch

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 3
Default: Oh
7 4 0
0 0 0 0 0 0 0 0
d
O
RaBI:tge DI?\E:E:::I.:S& Field Name (ID): Description
oh Cache Line Size (CLS): Doesn't apply to PCI Express. PCI
7:0 RW Express spec requires this to be implemented as a R/W register
but has no functional impact on the PCH.

Latency Timer (LT)—Offset Dh

RO. Hardwired to 00

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 3
Default: Oh
7 4 0
0 0 0 0 0 0 0 0
| - |
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RaBritge D:E:E::l::s& Field Name (ID): Description
Latency Timer (LT): Doesn t apply to PCI Express. RO as 00h if
2:0 Oh PCI Express. If configured to appear as PCI device, maintain RW
' RW/L for Legacy PCI SW compliancy. Locked when FNCFG.HDASPCID =
0

5.1.11 Header Type (HTYPE)—Offset Eh

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 3

Default: Oh

7 4 0
0 0 0 0 0 0 0
[a] L

£ :

I
R:ri;e sz:i‘;'sts& Field Name (ID): Description
oh Multi Function Device (MFD): Value of 0 indicates a single
7 RW/L function device. Value of 1 indicates a multi function device.
Locked when FNCFG.BCLD = 1.
6:0 Oh Header Type (HTYPE): Implements Type 0 Configuration
: RO header.

5.1.12 Intel HD Audio Base Lower Address (HDALBA)—Offset 10h

This BAR creates a selected size of memory space to signify the base address of the
Intel HD Audio memory mapped configuration registers depending on implementation.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3

Default: 4h

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0o0oo0o0|loooo|loooolooooloooo|loooo|loooo|lo1o0o0
< [a] w0 |o
o 2 gz |z
4 el a5 |5

[a)

<
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RaBI:tge th::lélsts& Field Name (ID): Description
oh Lower Base Address (LBA): Base address for the Intel HD

31:14 | o Audio subsystem s memory mapped configuration registers. 16
Kbytes are requested by hardwiring bits 13:4 to 0 s.

5.1.13

oh
13:4 RO Reserved.
Oh Prefetchable (PREF): Indicates that this BAR is NOT pre-
3
RO fetchable.
21 2h Address Range (ADDRNG): Indicates that this BAR can be
' RO located anywhere in 64-bit address space.
0 Oh Space Type (SPTYP): Indicates that this BAR is located in
RO memory space.

Intel HD Audio Base Upper Address (HDAUBA)—Offset 14h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2

000 O0fO0OO0OOOOOOO|OOOO(OOOO OO OOU OO OOTUO OO OO OO

8 4 0

<<
o
=]

Bit Default &

Range Access Field Name (ID): Description

5.1.14

246

oh Intel HD Audio Upper Base Address (UBA): Upper 32 bits of
3.0 | pw the Base address for the Intel(r) HD Audio controller's memory
mapped configuration registers.

Shadowed PCI Configuration Lower Base Address
(SPCLBA)—Offset 18h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3

Default: 4h
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5.1.15

5.1.16

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 0/0OOOUO|OOOGO|OOOTO O|O0OOOUO|[OOOTUO|0OO0OTO 0|0 100
"4 8 &
<
R:ri‘tge szci‘é'sts& Field Name (ID): Description
Lower Base Address (LBA): Base address for the PCI
31:12 |00 Configuration register shadowed to memory mapped. 4 KB is
' RW/L requested by hardwiring bits 11:4 to 0 s. Locked when
PCICFGCTL0.SPCBAD = 1.
oOh
11:4 RO Reserved.
3 Oh Prefetchable (PREF): Indicates that this BAR is NOT pre-
RO fetchable.
91 2h Address Range (ADDRNG): Indicates that this BAR can be
' RO/V located anywhere in 64-bit address space.
o Oh Space Type (SPTYP): Indicates that this BAR is located in
RO memory space.
Shadowed PCI Configuration Upper Base Address
(SPCUBA)—Offset 1Ch
Access Method
Type: CFG Register Device: 31
(Size: 32 bits) Function: 3
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0

0 oo0O0OflO0OOOOOOOOOOOOOOOGOOOOTO OO OOTUOO 0 o00O0

<
o
]

RaBritge Df\fcaclélsts& Field Name (ID): Description
oh Upper Base Address (UBA): Upper 32 bits of the Base address

31:0 RW/L for the PCI Configuration register shadowed to memory mapped.
Locked when PCICFGCTLO.SPCBAD = 1.

Audio DSP Lower Base Address (ADSPLBA)—Offset 20h

This BAR creates a selected size of memory space to signify the base address of the
Audio DSP memory mapped configuration registers depending on implementation.
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Access Method

Type: CFG Register
(Size: 32 bits)

Default: 4h

High Definition Audio Interface (D31:F3)

Device: 31
Function: 3

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
ooooo00000oooooooooooooooooo‘o100
<< [a) w Q o
@ z gl z |
o el a |G
o
<
R:;;e D:Zi:'sts& Field Name (ID): Description
31:16 | Oh Lower Base Address (LBA): Base address for the Audio DSP
) RW memory mapped configuration registers.
15:4 | ON Reserved (RSVD)
RO
Oh Prefetchable (PREF): Indicates that this BAR is NOT pre-
3
RO fetchable.
21 2h Address Range (ADDRNG): Indicates that this BAR can be
' RO located anywhere in 64-bit address space.
0 Oh Space Type (SPTYP): Indicates that this BAR is located in
RO memory space.

5.1.17 Audio DSP Upper Base Address (ADSPUBA)—Offset 24h
Upper Base address for the Audio DSP memory mapped configuration registers.
Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 O0|/0OO0OTO O|OOOGO|OOOTO|OO0OOTO O|OOOUO|OOGOTO0|OO0O0O
<
o
)
R:;;e Default & Field Name (ID): Description
310 | Oh Upper Base Address (UBA): Upper 32 bits of the Base address
' RW for the Audio DSP memory mapped configuration registers.
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5.1.18

5.1.19

Subsystem Vendor ID (SVID)—Offset 2Ch

This register should be implemented for any function that could be instantiated more
than once in a given system, for example, a system with 2 audio subsystems, one
down on the motherboard and the other plugged into a PCI expansion slot, should have
the SVID register implemented. The SVID register, in combination with the Subsystem
ID register, enables the operating environment to distinguish one audio subsystem
from the other(s).

Software (BIOS) will write the value to this register. After that, the value can be read,
but writes to the register will have no effect. The write to this register should be
combined with the write to the SID to create one 32-bit write. This register is not
affected by D3HOT to DO reset or FLR

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3

Default: Oh

15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[a)]

S
[0)]

R:rztge D:fcaclélsts& Field Name (ID): Description
5.0 | P SVID (SVID): These RW bits have no functionality. Locked when
: RW/L FNCFG.BCLD = 1.

Subsystem ID (SID)—Offset 2Eh

This register should be implemented for any function that could be instantiated more
than once in a given system, for example, a system with 2 audio subsystems, one
down on the motherboard and the other plugged into a PCI expansion slot. The SID
register, in combination with the Subsystem Vendor ID register make it possible for the
operating environment to distinguish one audio subsystem from the other(s). Software
(BIOS) will write the value to this register. After that, the value can be read, but writes
to the register will have no effect. The write to this register should be combined with
the write to the SVID to create one 32-bit write. This register is not affected by D3HOT
to DO reset or FLR.

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3

Default: Oh
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15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[a]

»

RaBri::;e Dgt:ac::s& Field Name (ID): Description
150 |OP SID (SID): These RW bits have no functionality. Locked when
' RW/L FNCFG.BCLD = 1.

5.1.20 Capability Pointer (CAPPTR)—Offset 34h

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 3

Default: 50h

7 4 0

0 1 0 1 0 0 0 0
o
=
&
<
O

RaBri::;e Dgt:ac::s& Field Name (ID): Description
2:0 50h Capability Pointer (CAPPTR): Indicates that the first capability
) RO pointer offset is offset 50h (Power Management Capability).

5.1.21 Interrupt Line (INTLN)—Offset 3Ch

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 3

Default: Oh

INTLN
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Bit Default & . ) L
Range Access Field Name (ID): Description

oh Interrupt Line (INTLN): Hardware does not use this field
7:0 RW directly. It is used to communicate to software the interrupt line
that the interrupt pin is connected to.

5.1.22 Interrupt Pin (INTPN)—Offset 3Dh
This register is not affected by D3HOT to DO reset or FLR.

Access Method

Type: CFG Register Device: 31
(Size: 8 bits) Function: 3

Default: 1h

7 4 0
0 0 0 0 ‘ 0 0 0 1
[a)] b=
g g
RaBritge D:f;lél:s& Field Name (ID): Description
) oh
7:4 RO Reserved.
ih Interrupt Pin (INTPN): Identifies the interrupt pin the function
3:0 RW/L uses. Oh: No interrupt pin 1h: INTA 2h: INTB 3h: INTC 4h: INTD
5h Fh: reserved Locked when FNCFG.BCLD = 1.

5.1.23 Power Gating Control (PGCTL)—Offset 44h

D3PGD are meant for the Intel HD Audio driver software to control whether the Intel
HD Audio subsystem should be power gated or not in D3.
Note that the power gating will only be initiated when out of platform reset, if

conditions are met.

Access Method

Type: CFG Register Device: 31

(Size: 32 bits) Function: 3
Default: Oh

3 2 2 2 1 1

1 8 4 0 6 2 8 4 0

0 oo0OfOOOOOOOOOOOGOOOOG OO OOTG OO OOTU O|O

RSVD | ©
CTLPGD | ©
LPAPGD | ©

g [aR =)
zZ | =

9] x|
24 0nln
|
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RaBI:tge D:ii:':s& Field Name (ID): Description
Oh
31:5 RO Reserved.
oh LP SRAM Retention Module Disable (LSRMD): Register is
4 RW used to disable the LP SRAM retention mode capbility of the L2
SRAMs.
oh HP SRAM Retention Module Disable (HSRMD): Register is
3 RW used to disable the HP SRAM retention mode capbility of the L2
SRAMs.
Oh
2 RO Reserved.
1 oh D3 Power Gating Disable (CTLPGD): Register is used to
RW disable the power gating capbility during D3 state.
oh Low Power Audio Power Gating Disable (LPAPGD): Register
0 RW is used to disable the power gating capbility of the Primary well
(gated-controller) domain.

5.1.24 Clock Gating Control (CGCTL)—Offset 48h

The trunk clock gating enable and local clock gating enables are meant for BIOS or
driver to enable or disable the HW capability to detect idle condition and clock gate
accordingly. HW should treat these clock gate enable register bits as 0 if FNCFG.CGD =
1 or FUSVAL.CGD = 1.

Note that the clock gating will only be initiated when out of platform reset, if conditions
are met.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3

Default: 803F01F9h

2 2
8 4

0 0 0|0 O O 0|0 0 1

= W
oN
= O
[oo]
N
o

0 0 O

._.
-
—
-
—
-

0 0

-
—
—
-
-
o
o
o
—

o
>
9]
o<

APLLSE
FROTCGE
IOSFSTCGE
IOSFBTCGE
SROTCGE
XOTCGE
APTCGE
RSVD [ o ~v+=
IOSFSDCGE
IOSFBDCGE
MISCBDCGE
IDMABDCGE
ODMABDCGE
HDALDCGE
RSVD
MEMDCGE
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RaBritge Df\f:ilélsts& Field Name (ID): Description
31 1ih Audio PLL Shutdown Enable (APLLSE): Set to 1 to enable PLL
RW shutdown after trunk clock gating.
Oh
30:22 RO Reserved.
Fast RING Oscillator Trunk Clock Gating Enable (FROTCGE):
” 1ih Set to 1 to enable trunk clock gating. If enabled, HW will trunk
RW clock gate when no logic are using this clock (i.e. all local clock
gating condition is true).
IOSF Sideband Trunk Gate Enable (IOSFSTCGE): Enable
20 1ih IOSF trunk clock gating functionality on IOSF interface. When set,
RW IOSF Sideband interface clock request can de-assert to allow
trunk clock gating.
IOSF Backbone Trunk Gate Enable (IOSFBTCGE): Enable
19 1ih IOSF trunk clock gating functionality on IOSF interface. When set,
RW IOSF Primary interface clock request can de-assert to allow trunk
clock gating.
Slow RING Oscillator Trunk Clock Gating Enable
18 1ih (SROTCGE): Set to 1 to enable trunk clock gating. If enabled, HW
RW will trunk clock gate when no logic are using this clock (i.e. all
local clock gating condition is true).
XTAL Oscillator Trunk Clock Gating Enable (XOTCGE): Set to
17 1h 1 to enable trunk clock gating. If enabled, HW will trunk clock gate
RW when no logic are using this clock (i.e. all local clock gating
condition is true).
Audio PLL Trunk Clock Gating Enable (APTCGE): Set to 1 to
16 1ih enable trunk clock gating. If enabled, HW will trunk clock gate
RW when no logic are using this clock (i.e. all local clock gating
condition is true).
Oh
15:9 RO Reserved.
IOSF Sideband Dynamic Clock Gate Enable (IOSFSDCGE):
8 1ih Enable IOSF dynamic clock gating functionality inside IOSF
RW interface. When set, IOSF Sideband clock gating functionality is
enabled.
IOSF Backbone Dynamic Clock Gate Enable (IOSFBDCGE):
; 1ih Enable IOSF dynamic clock gating functionality inside IOSF
RW interface. When set, IOSF Primary clock gating functionality is
enabled.
Miscellaneous Backbone Dynamic Clock Gating Enable
(MISCBDCGE): This controls dynamic clock gating of backbone
ih (Command/data) clocks to the rest of the Intel HD Audio
6 RW controller (i.e. other than the IOSF, Input DMA engine, and Output
DMA engine). When this bit is asserted, dynamic clock gating logic
is enabled for backbone clocks to the rest of the Intel HD Audio
controller.
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Bit Default &

Range Access Field Name (ID): Description

IDMA Backbone Dynamic Clock Gating Enable

i (IDMABDCGE): This controls dynamic clock gating of backbone

5 RW (Command/data) clocks to each Input DMA engine. When this bit
is asserted, dynamic clock gating logic is enabled for backbone

clocks to each Input DMA engine.

ODMA Backbone Dynamic Clock Gating Enable
ih (ODMABDCGE): This controls dynamic clock gating of backbone
4 (Command/data) clocks to each Output DMA engines. When this

RW bit is asserted, dynamic clock gating logic is enabled for backbone
clocks to each Output DMA engine.
HD Audio Link Dynamic Clock Gating Enable (HDALDCGE):
3 1h This controls dynamic clock gating of bitclk to Link Layer and each
RW Input/Output DMA engine. When this bit is asserted, dynamic
clock gating logic is enabled for bitclk.
Oh
2:1 RO Reserved.
Memory Dynamic Clock Gating Enable (MEMDCGE): When
0 1h set to 1, it allows HW to automatically detect for idle condition and
RW clock gate Memory block. When clear to 0, it disables this HW auto

detect idle clock gating.

5.1.25 PCI Power Management Capability ID (PID)—Offset 50h
Access Method
Type: CFG Register Device: 31
(Size: 16 bits) Function: 3
Default: 6001h
15 12 8 4 0
0 1 1 0 0 0 0 0 ‘ 0 0 0 0 0 0 0 1
& E
L ]
=2
RaBI:tge Df\s:a:::l:s& Field Name (ID): Description
Next Capability (NEXT): Points to the next capability structure
60h
158 | cwiL (MSI).
Locked when FNCFG.BCLD = 1.
2:0 1h Cap ID (CAP): Indicates that this pointer is a PCI power
’ RO management capability
5.1.26 Power Management Capabilities (PC)—Offset 52h

254

Access Method
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Type: CFG Register Device: 31
(Size: 16 bits) Function: 3
Default: C843h
15 12 8 4 0
1 0 0 | 1 0 0 0 ‘ 0 1 0 0 | 0 0 1 1
= a [a) o 0 =
o 4 o
RaBrztge Dle\f:::lzlsts& Field Name (ID): Description
PME_Support (PMES): Indicates PME# can be generated from
1oh D3 and DO states.
15:11 | L Programmable by BIOS for the option to declare SUS well wake is
supported or not: 19h (SUS well wake supported) or 09h (SUS
well wake not supported). Locked when FNCFG.BCLD = 1
10 Oh D2_Support (D2S): The D2 state is not supported.
RO
9 Oh D1_Support (D1S): The D1 state is not supported.
RO
Aux_Current (AC): Reports 55 mA maximum Suspend well
current required when in the D3cold state.
86 1ih Programmable by BIOS for the option to declare SUS well wake is
' RW/L supported or not: 001b (SUS well wake supported) or 000b (SUS
well wake not supported).
Locked when FNCFG.BCLD = 1.
s oOh Device Specific Initialization (DSI): Indicates that no device-
RO specific initialization is required.
oh
4 RO Reserved.
3 Oh PME Clock (PMEC): Does not apply. Hardwired to 0.
RO
Version (VS): Indicates support for Revision 1.2 of the PCI Power
20 3h Management Specification. Programmable by BIOS to older
' RW/L revision if compatibility issue is found. Locked when FNCFG.BCLD
=1.

5.1.27 Power Management Control And Status (PCS)—Offset 54h

PMES and PMEE bits reside in Resume well, and reset by resume reset.

Access Method

Type: CFG Register
(Size: 32 bits)

Default: 8h
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
oooooooo‘oooo‘oooo‘oooo|oooo‘oooo‘1ooo
& o % "4 o 4 24
R:ri;e DE?;:'_:S& Field Name (ID): Description
31:04 | OD Data (DT): Does not apply. Hardwired to 0's.
‘ RO
oh Bus Power/Clock Control Enable (BPCCE): Does not apply.
23 )
RO Hardwired toO.
22 Oh B2/B3 Support (B23): Does not apply. Hardwired to 0.
RO
oh
21:16 RO Reserved.
PME Status (PMES): This bit is set when the Intel HD Audio
oh controller would normally assert the PME# signal independent of

15 RW/1C/V the state of the PME bit. This bit is cleared on a power-on reset.
Software must not make assumptions about the reset state of this
bit and must set it appropriately.

oh
14:9 RO Reserved.
PME Enable (PMEE): When set, and if corresponding PMES is
oh also set, the Intel HD Audio subsystem send PME to PMC.

8 RW This bit is cleared on a power-on reset. Software must not make
assumptions about the reset state of this bit and must set it
appropriately.

oh
7:4 RO Reserved.

Datasheet, Volume 2 or 2




[ ®
High Definition Audio Interface (D31:F3) l n tel ’

Bit Default &
Range Access

Field Name (ID): Description

No Soft Reset (NSR): When set ( 1), this bit indicates that
devices transitioning from D3hot to DO because of PowerState
commands do not perform an internal reset. Configuration
Context is preserved. Upon transition from the D3hot to the DO
Initialized state, no additional operating system intervention is
required to preserve Configuration Context beyond writing the
PowerState bits.

When clear ( 0 ), devices do perform an internal reset upon

1ih transitioning from D3hot to DO via software control of the

RW/L PowerState bits. Configuration Context is lost when performing
the soft reset. Upon transition from the D3hot to the DO state, full
reinitialization sequence is needed to return the device to DO
Initialized.

Regardless of this bit, devices that transition from D3hot to DO by
a system or bus segment reset will return to the device state DO
Uninitialized with only PME context preserved if PME is supported
and enabled.

Locked when FNCFG.BCLD = 1.

Oh
2 RO Reserved.

Power State (PS): This field is used both to determine the
current power state of the Intel HD Audio subsystem and to set a
new power state. The values are:

00 DO state 11 D3HOT state If software attempts to write a value
of 10b or 01b in to this field, the write operation must complete
oh normally, however, the data is discarded and no state change

1:0 RW occurs.

When in the D3HOT states, the Intel HD Audio subsystem s
configuration space is available, but the I/O and memory spaces
are not. Additionally, interrupts are blocked.

When software changes this value from the D3HOT state to the DO
state, an internal warm (soft) reset is generated, and software
must re-initialize the function.

5.1.28 MSI Capability ID (MID)—Offset 60h
NEXT field is not affected by D3HOT to DO reset or FLR

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3

Default: 7005h

15 12 8 4 0
0 1 1 1 0 0 0 0 ‘ 0 0 0 0 0 1 0 1
‘ : 5 ‘
x <<
w O
z
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R:.:;e Default & Field Name (ID): Description
Next Capability (NEXT): Points to the PCI Express* capability
structure.
2on The value of this field depends on the FNCFG.HDASPCID bit. When

15:8 RO/V FNCFG.HDASPCID is 0, this field has a value of 70h where it
points to the PCI Express capability structure. When
FNCFG.HDASPCID bit is 1, this field has a value of 00h to indicate
that this is the last capability structure in the list.

70 5h Cap ID (CAP): Indicates that this pointer is a MSI capability

: RO

Message Signal Interrupt Message Control (MMC)—Offset

62h

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3
Default: 80h
15 12 8 4 0
0 0 0 0 0 0 0 ‘ 1 0 0 0 ‘ 0 0 0 0
[a] < w (@) 11|
4 [a)
<
R:;;e D:Zi:'sts& Field Name (ID): Description
Oh
15:8 RO Reserved.
. 1h 64b Address Capability (ADD64): RO. Hardwired to 1.
RO Indicates the ability to generate a 64-bitmessage address
Multiple Message Enable (MME): Normally this is a R/W
Oh ; ; . .
6:4 R register. Howeversince only 1 message is supported, these bits
o] .
are hardwired to 000 = 1 message.
31 oh Multiple Message Capable (MMC): Hardwired to 0 indicating
' RO request for 1 message.
oh MSI Enable (ME): R/W.
0 RW 0 = An MSI may not be generated.
1 = an MSI will be generated instead of an INTx signal.

MSI Message Lower Address (MMLA)—Offset 64h

Access Method

Type: CFG Register
(Size: 32 bits)

Device: 31
Function: 3
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5.1.31

5.1.32

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
oooooooooooooooooooooooooooo‘oooo
S =
= n
= 14
R:ri\tge Df\fcacl:sts& Field Name (ID): Description
oh MSI Message Lower Address (MMLA): Lower Address used for
31:2
RW MSI Message.
Oh
1:0 RO Reserved.
MSI Message Upper Address (MMUA)—Offset 68h
Access Method
Type: CFG Register Device: 31
(Size: 32 bits) Function: 3
Default: Oh
3 2 2 2 1 1 8 4 0

1 8 4 0 6 2
0 oo0OflO0OOOTOOOOOOOOOOOOU OO OOTG OO O OO0 0 00O

<
=}
=
=
R:ri;e D:f:i‘;'sts& Field Name (ID): Description
310 |0 MSI Message Upper Address (MMUA): Upper 32 bits of
' RW address used for MSIMessage.

MSI Message Data (MMD)—Offset 6Ch

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3

Default: Oh

15 12

MMD
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RaBI:tge th::lélsts& Field Name (ID): Description
15:0 | ON MSI Message Data (MMD): Data used for MSI Message.
: RW

5.1.33 PCI Express Capability ID (PXID)—Offset 70h

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3

Default: 10h

15 12 8 4 0
0 0 0 0 0 0 0 0 ‘ 0 0 0 1 0 0 0 0
& <
L O

=4

RaBI:tge th::lélsts& Field Name (ID): Description
Oh Next Capability (NEXT): Indicates that this is the last capability
15:8 . s
RO structure inthe list.
2:0 10h Cap ID (CAP): Indicates that this pointer is a PCI Express
’ RO capability structure.

5.1.34 PCI Express Capabilities (PXC)—Offset 72h

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3

Default: 91h

15 12 8 4 0
0 0 0 0 0 0 0 0 ‘ 1 0 0 1 ‘ 0 0 0 1
= - ‘ ? ‘ 5 2
0n p=}
24
Bit Default & . . -
Range Access Field Name (ID): Description
Oh
15:14 RO Reserved.
13:9 | OP Interrupt Message Number (IMN): Hardwired to 0.
: RO
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R:rztge D:fcaclélsts& Field Name (ID): Description
8 Oh Slot Implemented (SI): Hardwired to O.
RO
- 9h Device/Port Type (DPT): Indicates that this is a Root Complex
' RO IntegratedEndpoint Device.
30 1ih Capability Version (CV): Indicates version #1 PCI Express
' RO capability

5.1.35 Device Capabilities (DEVCAP)—Offset 74h
This register is not affected by D3HOT to DO reset or FLR.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3
Default: 10000000h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 1/00O0O0|0O0O0GO|OO0OUO|0OO0OT O|[OOOTGO(OOOTGO0|O0OOTO0O
2 @ o 2 = 9 |G| £ s
—
R:rztge D:fcaclélsts& Field Name (ID): Description
oh
31:29 RO Reserved.
in Functional Level Reset (FLR): A 1 indicates that the Intel HD
28 RW/L Audio subsystem supports the Function Level Reset capability.
Locked when FNCFG.BCLD = 1.
27:26 | 0N Captured Slot Power Limit Scale (SPLS): Hardwired to 0.
: RO
25:18 | 0" Captured Slot Power Limit Value (SPLV): Hardwired to 0.
: RO
) Oh
17:15 RO Reserved.
14 Oh Power Indicator Present (PIP): Hardwired to O.
RO
13 Oh Attention Indicator Present (AIP): Hardwired to 0.
RO
12 Oh Attention Button Present (ABP): Hardwired to O.
RO
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RaBritge Dle\i:a::l;_lsts& Field Name (ID): Description
Endpoint L1 Acceptable Latency (L1CAP): This bit field is
defined in the PCI Express spec as RO. At this time it is risky to
oh assign a hardwired value to this bit field. Making it RW would
11:9 RW/L cause a WHQL failure. By making it RW/L it will appear as RO to
WHQL testing while allowing BIOS to write a value at boot that is
determined by post silicon system testing.
Locked when FNCFG.BCLD = 1.
Endpoint LOs Acceptable Latency (LOSCAP): This bit field is
defined in the PCI Express spec as RO. At this time it is risky to
oh assign a hardwired value to this bit field. Making it RW would
8:6 RW/L cause a WHQL failure. By making it RW/L it will appear as RO to
WHQL testing while allowing BIOS to write a value at boot that is
determined by post silicon system testing.
Locked when FNCFG.BCLD = 1.
s Oh Extended Tag Field Support (ETCAP): Indicates 5 bit tag
RO supported.
43 oh Phantom Functions Supported (PFCAP): Indicates phantom
’ RO functions notsupported.
20 Oh Max Payload Size Supported (MPCAP): Indicates 128B
' RO maximum payloadsize capability.

5.1.36 Device Control (DEVC)—Offset 78h
NSNPEN bit is not affected by D3HOT to DO reset or FLR.

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3
Default: 2800h
15 12 8 4 0
0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
w %) = = = =4 > =z = = =z =4
= a4 | w w i < w w w w w
4 o o w ~ ) o) 4 4 4 4
s =4 < o w > P 4 w w L
0 ) << =) w [ @)
z < = =z

262

Datasheet, Volume 2 or 2



[ | ®
High Definition Audio Interface (D31:F3) ( l n tel ’

RaBritge Df\f:a:::lsts& Field Name (ID): Description

Initiate FLR (IF): Used to initiate FLR transition. A write of 1

15 Oh initiates FLR transition. Since hardware must not respond to any

wo cycles until FLR completion, the read value by software from this

bitis 0 .
Max Read Request Size (MRRS): This field sets the maximum
Read Request size for the Function as a Requester. The Function
must not generate Read Requests with size exceeding the set
value. Defined encodings for this field are:

oh 000: 128 B

14:12 | o 001: 256 B
010: 512 B
011: 1024 B
100: 2048 B
101: 4096 B
110 - 111: Reserved
Enable No Snoop (NSNPEN): When set to 1 (or EM2.FNSNPEN
= 1) the Intel HD Audio controller is permitted to set the No
Snoop bit in the Requester Attributes of a bus master transaction.
In this case VCO, VCp, or VC1 may be used for isochronous

1 1ih transfers.

RW When set to 0 (and EM2.FNSNPEN = 0) the Intel HD Audio
controller will not set the No Snoop bit. In the case isochronous
transfers will not use VC1(VCi) even if it is enabled since VC1 is
never snooped. Isochronous transfers will use either VCp or VCO.
This bit is not affected by D3HOT to DO reset or FLR.

10 oh Auxiliary (AUX) Power PM Enable (AUXPEN): Hardwired to 0

RO indicating Intel HD Audio device does not draw AUX power.

9 Oh Phantom Functions Enable (PFEN): Hardwired to 0 disabling

RO phantom functions.

8 oh Extended Tag Field Enable (ETEN): Hardwired to 0 enabling 5-

RO bit tag.

5 Oh Max Payload Size (MAXPAY): Hardwired to 000 indicating 128
' RO B.
4 oh Enable Relaxed Ordering (ROEN): Hardwired to O disabling

RO relaxed ordering.

oh Unsupported Request Reporting Enable (URREN):

3 RW Functionality not implemented. This bit is R/W to pass PCle
compliance testing.
) Oh Fatal Error Reporting Enable (FEREN): Functionality not

RW implemented. This bit is R/W to pass PCle compliance testing.

) Oh Non-Fatal Error Reporting Enable (NFEREN): Functionality

RW not implemented. This bit is R/W to pass PCle compliance testing.

0 oh Correctable Error Reporting Enable (CEREN): Functionality

RW not implemented. This bit is R/W to pass PCle compliance testing.
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5.1.37 Device Status (DEVS)—Offset 7Ah

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3
Default: 10h
15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
fa) o = = = = =
> = L w w w w
0n l— [a] [a) [a)] [a)] [a)]
24 X o w w w
2 D w [ @]
< =
RaB':tge szc‘::'sts& Field Name (ID): Description
oh
15:6 RO Reserved.
Transactions Pending (TXP): A 1 indicates that the Intel HD
s oh Audio controller has issued Non-Posted requests which have not
RO/V been completed. A 0 indicates that Completions for all Non-Posted
Requests have been received.
AUX Power Detected (AUXDET): Hardwired to 1 indicating the
ih device is connected to Suspend power. Programmable by BIOS for
4 RW/L the option to declare SUS well wake is supported or not: 1b (SUS
well wake supported) or Ob (SUS well wake not supported).
Locked when FNCFG.BCLD = 1.
3 Oh Unsupported Request Detected (URDET): Not implemented.
RO Hardwired to O.
) Oh Fatal Error Detected (FEDET): Not implemented. Hardwired to
RO 0.
1 Oh Non-Fatal Error Detected (NFEDET): Not implemented.
RO Hardwired to O.
0 oh Correctable Error Detected (CEDET): Not implemented.
RO Hardwired to 0.

5.1.38 Extended Mode 3 (SEM3L)—Offset C8h

This register resides in Primary well (always on).

Access Method

Type: CFG Register
(Size: 32 bits)

Default: 2800000h

264
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Function: 3
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S A A
0 00 0|/0O0OT1O0|10O0O0O|0OO0OUO|0OO0OTO0O|[0OO0OGO(OOOTGO0|O0OO0TO0O
[a)] = [a) o~ [a)]
g 5 12| s g
2 @
R:r:tge sz;lélsts& Field Name (ID): Description
31:27 2\:]) Reserved.
Input Stream L1 Exit Threshold (ISL1EXT): This field
determines the minimum amount of free space (no. of frames)
available in which the PCH HD Audio controller will begin the
signaling of DMI L1 exit event.
If the value specified here is larger than the percentage L1 exit
threshold specified in ISL1IEXT2 field (or percentage L1 exit
threshold is disabled), then the L1 exit threshold is equal to the
value specified here. If the value specified here is smaller or equal
2623 | 5N to the percentage L1 exit threshold specified in the ISL1EXT2
: RW field, then the L1 exit threshold is equal to the value specified in
ISL1EXT?2 field.
This field only has effect when L1SEN bit is '1".
Bits Free Space Available (no. of frames)
0000 Reserved
0001 1
0010 2
1111 15
22 gg Reserved.
Input Stream L1 Exit Threshold 2 (ISL1EXT2): This field
determines the amount of free space (no. of frames) available in
the input stream FIFO in which the PCH HD Audio controller will
begin the signaling of percentage based DMI L1 exit event.
If the value specified here is smaller or equal to the minimum L1
exit threshold specified in ISL1EXT field (or percentage L1 exit
oh threshold is disabled), then the L1 exit threshold is equal to the
21:20 | o value specified in ISL1EXT field. If the value specified here is
larger than the minimum L1 exit threshold specified in the
ISL1EXT field, then the L1 exit threshold is equal to the value
specified in this field.
00: percentage L1 exit threshold disabled.
01: Reserved
10: 1/8 of effective FIFO size.
11: 1/4 of effective FIFO size.
19:0 (F){:) Reserved.
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Lower Extended Mode 4 (SEM4L)—Offset DOh

This register resides in Primary well (always on).

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3
Default: 2800000h
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O0O0|/0OOT1O0|100O0O0O|0OO0OGO|OO0OU O|[OO0OTUO(OOOTUO0|0OO0O0O
[a) = [a) o~ [a)]
5 & 3| % 3
4 i x| W 4
8 @
© o
RaB':tge szc‘;:'sts& Field Name (ID): Description
Oh
31:27 RO Reserved.
Output Stream L1 Exit Threshold (OSL1EXT): This field
determines the minimum amount of data (no. of frames) available
in the output stream FIFO in which the Intel HD Audio controller
will begin the signaling of DMI L1 exit event.
If the value specified here is larger than the percentage L1 exit
threshold specified in OSL1EXT?2 field (or percentage L1 exit
threshold is disabled), then the L1 exit threshold is equal to the
value specified here. If the value specified here is smaller or equal
26:23 | 5 to the percentage L1 exit threshold specified in the OSL1EXT2
' RW field, then the L1 exit threshold is equal to the value specified in
OSL1EXT2 field.
This field only has effect when L1SEN bit is '1'.
Bits Data Available (no. of frames)
0000 Reserved
00011
00102
1111 15
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R:r"tge szci‘é':s& Field Name (ID): Description
22 gg Reserved.
Output Stream L1 Exit Threshold 2 (OSL1EXT2): This field
determines the amount of data (no. of frames) available in the
output stream FIFO in which the PCH HD Audio controller will
begin the signaling of percentage based DMI L1 exit event.
If the value specified here is smaller or equal to the minimum L1
exit threshold specified in OSL1EXT field (or percentage L1 exit
oh threshold is disabled), then the L1 exit threshold is equal to the
21:20 | o value specified in OSL1EXT field. If the value specified here is
larger than the minimum L1 exit threshold specified in the
OSL1EXT field, then the L1 exit threshold is equal to the value
specified in this field.
00: percentage L1 exit threshold disabled.
01: reserved
10: 1/8 of effective FIFO size.
11: 1/4 of effective FIFO size.
19:0 gg Reserved.

5.1.40

Virtual Channel Enhanced Capability Header (VCCAP)—

Offset 100h
This register is not affected by D3HOT to DO reset or FLR.

Access Method

Device: 31
Function: 3

Type: CFG Register
(Size: 32 bits)

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0 0OO|OO O O|O OOO(O0OOOUOOOOOUO|OOOU OO OOTU OO0 O0O00O0
o > [a)
S o o
& i
z O
o
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Bit
Range

Default &
Access

Field Name (ID): Description

31:20

Oh
RW/L

Next Capability Offset (NXTCAP): Points to the next capability
header, which is the Root Complex Link Declaration Enhanced
Capability Header.

This register is RW/L to support removing the Root Complex
Topology Capability from the PCI Express Extended Capability List.
For systems which support the Root Complex Topology Capability
Structure, boot BIOS should write a 130h to this register,
otherwise boot BIOS should write a 000h to this register.

Locked when FNCFG.BCLD = 1.

19:16

Oh
RW/L

Capability Version (CV): This register is RW/L to support
removing the PCI Express Extended Capabilities from the Intel HD
Audio subsystem.

For systems which support the PCI Express Virtual Channel
capability and the Root Complex Topology Capability Structure,
boot BIOS should write a 1h to this register, otherwise boot BIOS
should write a Oh to this register.

Locked when FNCFG.BCLD = 1.

15:0

oh
RW/L

PCI Express Extended Capability ID (PCIEECID): This
register is RW/L to support removing the PCI Express Extended
Capabilities from the Intel HD Audio subsysterm.

For systems which support the PCI Express Virtual Channel
capability and the Root Complex Topology Capability Structure,
boot BIOS should write a 0002h to this register, otherwise boot
BIOS should write a 0000h to this register.

Locked when FNCFG.BCLD = 1.

Port VC Capability Register 1 (PVCCAP1)—Offset 104h

Access Method

Type: CFG Register
(Size: 32 bits)

Default: 1h

3

2

Device: 31
Function: 3

2 2 1 1
1 8 4 0 6 2 8 4 0
0O 0 o0 0|0 OO OO O O O|O O O OfO O OO|/O OO OO0ODUOTU OO OO O0OF@1
o 5|2 o] & |of &
o 4 al & |3 ©
& E | O x| O
5 S >
4 |
<
o
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5.1.42

5.1.43

RaBritge Dﬁiilél:s& Field Name (ID): Description
oh
31:12 RO Reserved.
11:10 | 0P Port Arbitration Table Entry Size (PARBTBLES): This is an
' RO endpoint device therefore this field is hardwired to O s.
98 Oh Reference Clock (RC): This is an endpoint device therefore this
: RO field is hardwired to O s.
oh
7 RO Reserved.
64 Oh Low Priority Extended VC Count (LPVCCNT): Indicates that
' RO only VCO belongs to the low-priority VC group.
oh
3 RO Reserved.
ih Extended VC Count (VCCNT): Indicates that one extended VC
2:0 RO (in addition to VCO) is supported by the Intel(r) HD Audio
controller.

Port VC Capability Register 2 (PVCCAP2)—Offset 108h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2

0 oo0OflO0OOOOOOOGOOOOOOOOUOOOOT OO O OO0 0 00O

8 4 0

o S %

: :

) <

S s
R:ri\tge Df\t:ac:lsts& Field Name (ID): Description
3124 |00 VC Arbitration Table Offset (VCARBTBL): Hardwired to O

' RO indicating that a VC Arbitration Table is not present.

Oh
23:8 RO Reserved.

oh VC Arbitration Capability (VCARBCAP): Hardwired to O s.
7:0 RO These bits are not applicable since the Intel HD Audio controller

reports a 0 in the Low Priority Extended VC Count field.

Port VC Control Register (PVCCTL)—Offset 10Ch

Access Method
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Type: CFG Register Device: 31
(Size: 16 bits) Function: 3
Default: Oh
15 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[a] — |
> 7 =
C 2 2
S )
= =
R:I:tge Dl‘ii:ac::s& Field Name (ID): Description
Oh
15:4 RO Reserved.
VC Arbitration Select (VCARBSEL): Hardwired to 0 s. Normally
31 oh these bits are RW. But these bits are not applicable since the Intel
’ RO HD Audio controller reports a 0 in the Low Priority Extended VC
Count field.
0 Oh Load VC Arbitration Table (LVCARBTBL): Hardwired to O since
RO an arbitration table is not present.

Port VC Status Register (PVCSTS)—Offset 10Eh

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3
Default: Oh
15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
[a) n
'_
7 0
& @
&
™4
<
o
>
Bit Default & . . P
Range Access Field Name (ID): Description
Oh
15:1 RO Reserved.
0 oh VC Arbitration Table Status (VCARBTBLSTS): Hardwired to O
RO since the VC Arbitration Table is not present.
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5.1.45 VCO Resource Capability Register (VCOCAP)—Offset 110h

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 0|/0OOOGO|OOOGO|OO0OOUO|OO0OOTU O|[OOOTUO(OOOTGO0|O0OOT OO
4 o 4 Q
= o
R:ritge Difci‘é'gs& Field Name (ID): Description
3104 |00 Port Arbitration Table Offset (PARBTBL): Hardwired to O
' RO since this field is not valid for endpoint devices.
oh
23 RO Reserved.
Oh Maximum Time Slots (MTS): Hardwired to O since this field is
22:16 ) . .
RO not valid for endpoint devices.
is Oh Reject Snoop Transactions (RST): Hardwired to O since this
RO field is not valid for endpoint devices.
14 Oh Advanced Packet Switching (APS): Hardwired to O since this
RO field is not valid for endpoint devices.
oh
13:8 RO Reserved.
2.0 Oh Port Arbitration Capability (PARBCAP): Hardwired to O since
: RO this field is not valid for endpoint devices.

5.1.46 VCO Resource Control Register (VCOCTL)—Offset 114h

VCOMAP(7:1) field is not affected by FLR.

Implementation Notes: Due to legacy implementation of the VCOMAP field being
implemented as reset by D3HOT to DO Reset but not FLR and already work well with
existing SW (and there is no clear definition in the PCI and PCle Specification whether it
should be reset by D3HOT to DO Reset or not), this legacy implementation remains no
change and documented here as reset by D3ONLY, which is a deviation from D3RST
definition by excluding FLR.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3

Default: 800000FFh
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3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
1 00 0[(00OO(OOOGO(OOOTGO(OOOGOOOOGO|1 1 1 1|1 1 11
= [a)] [a)] [a)] — = [a)] o o
5 3 5 7 5 |5 7 . %
> o > o [4 [24 o 8 s
= & 4 S
- >
RaB':tge szc‘;:'sts& Field Name (ID): Description
31 1h VCO Enable (VCOEN): Hardwired to 1 for VCO.
RO
Oh
30:27 RO Reserved.
Oh VCO ID (VCOID): Hardwired to O since the first VC is always
26:24 .
RO assigned as VCO.
) oh
23:20 RO Reserved.
19:17 |Oh Port Arbitration Select (PARBSEL): Hardwired to O since this
) RO field is not valid for endpoint devices.
16 Oh Load Port Arbitration Table (LPARBTBL): Hardwired to O since
RO this field is not valid for endpoint devices.
) oh
15:8 RO Reserved.
26h TC/VCO Map (VCOMAP): Bits (7:1) are implemented as R/W
7:1 RW bits. This field is not used by the hardware, but it is RW to avoid
confusing software.
1h TC/VCO Map (VCOMAP_O): Bit 0 is hardwired to 1 since TCO is
0
RO always mapped to VCO

5.1.47 VCO Resource Status Register (VCOSTS)—Offset 11Ah

Access Method

Type: CFG Register Device: 31
(Size: 16 bits) Function: 3

Default: Oh

15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o = ¢

0 5 0

& = @

B

&

<

o
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5.1.48

5.1.49

RaBritge Dﬁiilél:s& Field Name (ID): Description
oh
15:2 RO Reserved.

oh VCO Negotiation Pending (VCNP): This bit does not apply to

1 RO the integrated Intel HD Audio device and is therefore hardwired to

0.

0 oh Port Arbitration Table Status (PARBTBLSTS): Hardwired to O

RO since this field is not valid for endpoint devices.

VCi Resource Capability Register (VCiCAP)—Offset 11Ch

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3

Default: Oh

3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 0|/0OOOUO O|OOOUO O|OOOUO|O0OO0OTGO|OOOTG O(OOOTG O|O0OOTOO
- [a] [} Flwn [a] o
: Z 5 2|% Z 3
4 o 4 Q
= £
R:ri\;e Df\fcacl;lsts& Field Name (ID): Description
3104 |00 Port Arbitration Table Offset (PARBTBL): Hardwired to O
' RO since this field is not valid for endpoint devices.
oh
23 RO Reserved.
Oh Maximum Time Slots (MTS): Hardwired to O since this field is
22:16 ) . .
RO not valid for endpoint devices.
is Oh Reject Snoop Transactions (RST): Hardwired to O since this
RO field is not valid for endpoint devices.
14 Oh Advanced Packet Switching (APS): Hardwired to O since this
RO field is not valid for endpoint devices.
oh
13:8 RO Reserved.
2.0 Oh Port Arbitration Capability (PARBCAP): Hardwired to 0 since
' RO this field is not valid for endpoint devices.

VCi Resource Control Register (VCiCTL)—Offset 120h

VCIEN bit and VCilID field are not affected by D3HOT to DO Reset or FLR.
VCiM(7:1) field is not affected by FLR.
Implementation Notes: Due to legacy implementation of the VCiM field being
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implemented as reset by D3HOT to DO Reset but not FLR and already work well with
existing SW (and there is no clear definition in the PCI and PCle Specification whether it
should be reset by D3HOT to DO Reset or not), this legacy implementation remains no
change and documented here as reset by D3ONLY, which is a deviation from D3RST
definition by excluding FLR.

Access Method

Type: CFG Register Device: 31
(Size: 32 bits) Function: 3
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 0O0OO0/OOOTO O|OOOGO O|(OOOGO|OO0OTU O|[OO0OTGO(OOOT O0|O0OOO0O
= [a) [a)] [a)] — = [a)] = o
[} > = > w @ > 5 I
9| 2 g 2 g |5 2 = 5
< < >
e 5
RaBI:tge D:?:::Ists& Field Name (ID): Description
31 Oh VCi Enable (VCIiEN): When set to 1, VCi is enabled. This bit is
RW not affected by D3HOT to DO reset.
Oh
30:27 RO Reserved.
VCi ID (VCiID): This fields assigns a VC ID to the VCi resource.
624 | O This field is not used by the PCH hardware, but it is RW to avoid
' RW confusing software. These bits are not affected by D3HOT to DO
reset.
Oh
23:20 RO Reserved.
19:17 | ON Port Arbitration Select (PARBSEL): Hardwired to O since this
: RO field is not valid for endpoint devices.
16 Oh Load Port Arbitration Table (LPARBTBL): Hardwired to O since
RO this field is not valid for endpoint devices.
Oh
15:8 RO Reserved.
TC/VCi Map (VCiM): This field indicates the TCs that are mapped
_— oh to the VCi resource. Bits (7:1) are implemented as RW bits. This
) RW field is not used by the hardware, but it is RW to avoid confusing
software.
oh TC/VCi Map (VCiM_0): This field indicates the TCs that are
0 RO mapped to the VCi resource. Bit 0 is hardwired to 0 indicating it
can not be mapped to VCi. This field is not used by the hardware.

5.1.50 VCi Resource Status Register (VCiSTS)—Offset 126h

Access Method
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Type: CFG Register Device: 31
(Size: 16 bits) Function: 3
Default: Oh
15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0
[a) o 0
> =4 =
0 o n
@ > | a
|_
0
~4
<
o
Bit Default & . . A
Range Access Field Name (ID): Description
Oh
15:2 RO Reserved.
oh VCi Negotiation Pending (VCNP): This bit does not apply to the
1 RO integrated Intel HD Audio subsystem and is therefore hardwired to
0.
0 Oh Port Arbitration Table Status (PARBTBLSTS): Hardwired to 0
RO since this field is not valid for endpoint devices.

5.2 Intel® High Definition Audio (Intel® HD Audio)
(D31:F3) Memory Mapped I/0 Registers
Summary

Table 5-2. Summary of Intel® High Definition Audio (D31:F3) Memory Mapped I/0
Registers

Offset Offset . Default
Start End Register Name (ID)—Offset Value

Oh 1h Global Capabilities (GCAP)—Offset Oh 9701h

2h 2h Minor Version (VMIN)—Offset 2h Oh

3h 3h Major Version (VMAJ)—Offset 3h ih

4h 5h Output Payload Capability (OUTPAY)—Offset 4h 3Ch

6h 7h Input Payload Capability (INPAY)—Offset 6h 1Dh

8h Bh Global Control (GCTL)—Offset 8h Oh

Ch Dh Wake Enable (WAKEEN)—Offset Ch Oh

Eh Fh Wake Status (WAKESTS)—Offset Eh Oh

10h 11h Global Status (GSTS)—Offset 10h Oh

12h 13h Global Capabilities 2 (GCAP2)—Offset 12h 1h

14h 15h Linked List Capabilities Header (LLCH)—Offset 14h CO0O0h

18h 19h Output Stream Payload Capability (OUTSTRMPAY)—Offset 18h 30h

1Ah 1Bh Input Stream Payload Capability (INSTRMPAY)—Offset 1Ah 18h
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Table 5-2. Summary of Intel® High Definition Audio (D31:F3) Memory Mapped I/0
Registers (Continued)

%ftf:ftt Oézs:t Register Name (ID)—Offset D\faffuu;t
20h 23h Interrupt Control (INTCTL)—Offset 20h Oh
24h 27h Interrupt Status (INTSTS)—Offset 24h Oh
30h 33h Wall Clock Counter (WALCLK)—Offset 30h Oh
38h 3Bh Stream Synchronization (SSYNC)—Offset 38h Oh
40h 43h CORB Lower Base Address (CORBLBASE)—Offset 40h Oh
44h 47h CORB Upper Base Address (CORBUBASE)—Offset 44h Oh
48h 49h CORB Write Pointer (CORBWP)—Offset 48h Oh
4Ah 4Bh CORB Read Pointer (CORBRP)—Offset 4Ah Oh
4Ch 4Ch CORB Control (CORBCTL)—Offset 4Ch Oh
4Dh 4Dh CORB Status (CORBSTS)—Offset 4Dh Oh
4Eh 4Eh CORB Size (CORBSIZE)—Offset 4Eh 42h
50h 53h RIRB Lower Base Address (RIRBLBASE)—Offset 50h Oh
54h 57h RIRB Upper Base Address (RIRBUBASE)—Offset 54h Oh
58h 59h RIRB Write Pointer (RIRBWP)—Offset 58h Oh
5Ah 5Bh Response Interrupt Count (RINTCNT)—Offset 5Ah Oh
5Ch 5Ch RIRB Control (RIRBCTL)—Offset 5Ch Oh
5Dh 5Dh RIRB Status (RIRBSTS)—Offset 5Dh Oh
5Eh 5Eh RIRB Size (RIRBSIZE)—Offset 5Eh 42h
60h 63h Immediate Command (IC)—Offset 60h Oh
64h 67h Immediate Response (IR)—Offset 64h Oh
70h 73h DMA Position Lower Base Address (DPLBASE)—Offset 70h Oh
74h 77h DMA Position Upper Base Address (DPUBASE)—Offset 74h Oh
80h 83h Input/Output Stream Descriptor x Control (ISDOCTL)—Offset 80h 40000h
83h 83h Stream Descriptor Status (ISDOSTS)—Offset 83h Oh
84h 87h glf;f):ett/%zthput Stream Descriptor x Link Position in Buffer (ISDOLPIB)— oh
88h 8Bh Ionf?sl.lett/%gthput Stream Descriptor x Cyclic Buffer Length (ISDOCBL)— oh
8ch 8Dh Isrg:phut/Output Stream Descriptor x Last Valid Index (ISDOLVI)—Offset oh
8Eh 8Fh E?ggg/gl;(t)pvl\jt)itor?fasrgt ggzcriptor x FIFO Eviction Watermark 4h
90h 91h Input/Output Stream Descriptor x FIFO Size (ISDOFIFOS)—Offset 90h Oh
92h 93h Input/Output Stream Descriptor x Format (ISDOFMT)—Offset 92h Oh
94h 95h Input/Output Stream Descriptor x FIFO Limit (ISDOFIFOL)—Offset 94h Oh
98h 9Bh Input/Output Stream Descriptor x Buffer Descriptor List Pointer Lower oh

Base Address (ISDOBDLPLBA)—Offset 98h
ach 9Fh Input/Output Stream Descriptor x Buffer Descriptor List Pointer Upper oh
Base Address (ISDOBDLPUBA)—Offset 9Ch
164h 167h g]f[f)suett/olgzphm Stream Descriptor x Link Position in Buffer (OSDOLPIB)— oh
168h 16Bh gf?;;{?ggphut Stream Descriptor x Cyclic Buffer Length (OSDOCBL)— oh
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Table 5-2. Summary of Intel® High Definition Audio (D31:F3) Memory Mapped I/0
Registers (Continued)

(;ftfasrett oéfns:t Register Name (ID)—Offset Dvea:‘lauuelt
16Ch 16Dh Il%%uht/Output Stream Descriptor x Last Valid Index (OSDOLVI)—Offset oh
16Eh 16Fh %r(u)psué{)%,lggl,\;\l;)s_trgésn;thngLiptor x FIFO Eviction Watermark 4h
170h 171h Input/Output Stream Descriptor x FIFO Size (OSDOFIFOS)—Offset 170h | Oh
172h 173h Input/Output Stream Descriptor x Format (OSDOFMT)—Offset 172h Oh
174h 175h Input/Output Stream Descriptor x FIFO Limit (OSDOFIFOL)—Offset 174h | Oh
178h 17Bh Input/Output Stream Descriptor x Buffer Descriptor List Pointer Lower oh

Base Address (OSDOBDLPLBA)—Offset 178h
17¢h 17Fh Input/Output Stream Descriptor x Buffer Descriptor List Pointer Upper oh
Base Address (OSDOBDLPUBA)—Offset 17Ch
4DCh 4DFh Global Time Synchronization Capture Control (GTSCC2)—Offset 4DCh Oh
4EO0h 4E3h Wall Frame Counter Captured (WALFCC2)—Offset 4EOh Oh
4E4h 4E7h Time Stamp Counter Captured Lower (TSCCL2)—Offset 4E4h Oh
4E8h 4EBh Time Stamp Counter Captured Upper (TSCCU2)—Offset 4E8h Oh
4ECh 4EFh Linear Link Position Frame Offset Captured (LLPFOC2)—Offset 4ECh Oh
4F0h 4F3h Linear Link Position Captured Lower (LLPCL2)—Offset 4FOh Oh
4F4h 4F7h Linear Link Position Captured Upper (LLPCU2)—Offset 4F4h Oh
500h 503h Global Time Synchronization Capability Header (GTSCH)—Offset 500h 11FO0h
504h 507h gcl)c:&al Time Synchronization Capability Declaration (GTSCD)—Offset oh
50Ch 50Fh glf(f)sb:tl ;I'é)rgﬁ Synchronization Controller Adjust Control (GTSCTLAC)— oh
520h 523h Global Time Synchronization Capture Control (GTSCCO0)—Offset 520h Oh
524h 527h Wall Frame Counter Captured (WALFCCO0)—Offset 524h Oh
528h 52Bh Time Stamp Counter Captured Lower (TSCCLO)—Offset 528h Oh
52Ch 52Fh Time Stamp Counter Captured Upper (TSCCUOQ)—Offset 52Ch Oh
534h 537h Linear Link Position Frame Offset Captured (LLPFOCO)—Offset 534h Oh
538h 53Bh Linear Link Position Captured Lower (LLPCLO)—Offset 538h Oh
53Ch 53Fh Linear Link Position Captured Upper (LLPCUO)—Offset 53Ch Oh
540h 543h Global Time Synchronization Capture Control (GTSCC1)—Offset 540h Oh
544h 547h Wall Frame Counter Captured (WALFCC1)—Offset 544h Oh
548h 54Bh Time Stamp Counter Captured Lower (TSCCL1)—Offset 548h 0Oh
54Ch 54Fh Time Stamp Counter Captured Upper (TSCCU1)—Offset 54Ch Oh
554h 557h Linear Link Position Frame Offset Captured (LLPFOC1)—Offset 554h Oh
558h 55Bh Linear Link Position Captured Lower (LLPCL1)—Offset 558h Oh
55Ch 55Fh Linear Link Position Captured Upper (LLPCU1)—Offset 55Ch Oh
700h 703h Software Position Based FIFO Capability Header (SPBFCH)—Offset 700h | 40000h
704h 707h Software Position Based FIFO Control (SPBFCTL)—Offset 704h Oh
800h 803h Processing Pipe Capability Header (PPCH)—Offset 800h 30500h
804h 807h Processing Pipe Control (PPCTL)—Offset 804h Oh
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Table 5-2. Summary of Intel® High Definition Audio (D31:F3) Memory Mapped I/0
Registers (Continued)

%ftf:ftt Oézs:t Register Name (ID)—Offset D\faffuu;t
810h 813h ILrg)svuet{(()IuPtEﬁ‘(c:g[oLgﬁs_irbgffziepteéslI(-)Ir?st Connection x Linear Link Position oh
814h 817h anppuet{(.;)luétgﬁtcg[oLtF:)%s)sﬁ'ngﬂfsiepte‘gli?‘st Connection x Linear Link Position oh
818h 81Bh ILr;a’uet{C()IuPtgﬁEg[%csel_s)srgfggte‘gll-é%st Connection x Linear DMA Position oh
8ich 81Fh anppuetl{(()luptgﬁ‘(c:g[oDcPeS)sTngf’;ps‘;ll-lcohst Connection x Linear DMA Position oh
820h 823h ILr;svuet{(.;)IuF;tFp’Jﬁtci’ﬁgﬁs_irz)gffii&eészgﬁst Connection x Linear Link Position oh
824h 827h anppu;{(()#;gﬁéE[ig%s)?gfggte‘sszjﬂst Connection x Linear Link Position oh
828h 82Bh ILrg)svuet{(()IuPtEﬁ‘(c:I;[oDcl:el_s)sTcg)f;’Sigte‘sszl-é%st Connection x Linear DMA Position oh
82Ch 82Fh {anppuetl{c()IuFFFEJIl-IJtCE[%CF?S)STgf?;I;?;ZHCOhSt Connection x Linear DMA Position oh
830h 833h ILga/uetr{c()IuPtgﬁE;[OLICDSS—”gffZLF::e‘SS3gI?St Connection x Linear Link Position oh
834h 837h anppuetl{(()luptgﬁ‘(c:;[ol_g%s)?gﬂf’sigte‘g?zast Connection x Linear Link Position oh
838h 83Bh ILZI\:/’vuetl{c()IuF;tgll-IJtC;[(I:’DCISI_S)STngSigte‘SS;S'?]St Connection x Linear DMA Position oh
83Ch 83Fh anppu;{(()luptgﬁEg[%c;j)srgfl;;z(te‘ggcohst Connection x Linear DMA Position oh
840h 843h ILrg)svuet{(()IuPtEﬁ‘(c:;[ol_gﬁs_lrbgffz;ptegs‘lglﬁst Connection x Linear Link Position oh
844h 847h anppuet{(.;)luétgﬁtcg[oLtF:)%s)sﬁ'ngﬂfsiepte‘gﬁ?‘st Connection x Linear Link Position oh
848h 84Bh ILr;a’uet{C()IuPtgﬁEg[%csel_s)srgfggte‘;g%st Connection x Linear DMA Position oh
84ch 84Fh anppuetl{(()luptgﬁ‘(c:;[oDcPeS)sTngf’;ps‘§4Hcohst Connection x Linear DMA Position oh
850h 853h ILZSVUJK%JI;ESIEIJtcz[oLglajs—i%gffzieptei‘BSSSr?St Connection x Linear Link Position oh
854h 857h {anppuet{C()IuPtgﬁEZ[OLEES)SE]ngSS‘SSSjﬂSt Connection x Linear Link Position oh
858h 85Bh Ich])[\jvuetr{%uPtgﬁE:ZII:ODCISI_S)Si—an)fIstigte‘SSSI—é%St Connection x Linear DMA Position oh
85Ch 85Fh anppu;{(i)luptgﬁEi{gc;j)si_r‘n(g)f?éz?§5Hcohst Connection x Linear DMA Position oh
860h 863h ILga/uetr{c()IuPtgﬁEEEOLICDSS—”gffZE::e‘SSGB‘I?St Connection x Linear Link Position oh
864h 867h {anppuetl{%u;gﬁE;[igis)sjlgfggte‘gfz?ft Connection x Linear Link Position oh
868h 86Bh ILZSVUJK%JI;ESIEIJEE[ODclfl_s)sTgf?sigte‘§6g?15t Connection x Linear DMA Position oh
86Ch 86Fh anppu;{(()luptgﬁEg[%c;j)srgfl;;zi‘ggcolft Connection x Linear DMA Position oh
870h 873h Ichl);\jvuetI{%uPtgﬁE:GP[OLIC:.ﬁs_irgffI;iepteés;(-;ﬁst Connection x Linear Link Position oh
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Table 5-2. Summary of Intel® High Definition Audio (D31:F3) Memory Mapped I/0
Registers (Continued)

(;ftfas:ett oéfns:t Register Name (ID)—Offset Dvea:‘lauuelt
874h 877h anppugr/(()ILllatgHuEg[ilcjis)slngﬂf’sigtes?ﬂﬁst Connection x Linear Link Position oh
878h 87Bh ILZSvuet{(()IUFEF?HUtcg[(I)DCIfLS)Si—ngffsiep‘?'8572?15t Connection x Linear DMA Position oh
87Ch 87Fh {anppuetr((()lu;gﬁég[%cPej)STgf?éZ(talfsﬁHctht Connection x Linear DMA Position oh
880h 883h ILrnguetr/(()Sg%l:_'tc%'ffsf)si_n(g)fi’sizf'ZSHOohst Connection x Linear Link Position oh
884h 887h {anppuet{?Sg%ﬁczrffgaiiﬂ%f?;pei'Ssgfl'?t Connection x Linear Link Position oh
888h 88Bh ILgsvuetr{?Sg%ﬁc%‘flggis)iﬂ%gfispei'Ssngﬁt Connection x Linear DMA Position oh
88ch 88Fh anppuetf?Sg%lﬁc%fégis;igoﬁfisgssggit Connection x Linear DMA Position oh
890h 893h ILZI\::vuet{?gg%ﬁcplrffgffr(g)f?sig'§9H0(|)15t Connection x Linear Link Position oh
894h 897h {anppuetr{?(gg%ﬁczrl?fssjiiﬂ%fiispei'Ssgé?r?t Connection x Linear Link Position oh
898h 89Bh ILngu;r/(()SE%l:—'tCPlrfégis)iEgo?fiSpeet'sggHsoEt Connection x Linear DMA Position oh
89ch 89Fh anppuet{((Jg;pF’Lchlrﬁggis)i290215;3:;58!;git Connection x Linear DMA Position oh
8ACh 8A3h ILgsvuetr((()EJ)E’%LSCF;SESE)ST&EZ?'gAl-iotht Connection x Linear Link Position oh
8A4h 8A7h anppu;:r/?Sé%ﬁcgrffsaiii%;iszet'sszfﬁt Connection x Linear Link Position oh
8A8h 8ABh ILrésvuet{(()gtP%L:CPzrfégis)T%zlspeetsé:grs{t Connection x Linear DMA Position oh
8ACh 8AFh {anppuetr{(()Sg%ﬁcpzrl?tc)gis)i290?;5:;582?:? Connection x Linear DMA Position oh
8BOh 8B3h ILrnguetr/?Sg%ﬁcgrffsf)si:\gfi’sizf'Es;é-ioorft Connection x Linear Link Position oh
8B4h 8B7h anppu;l{((Jgé%ﬁcgrfl_cpeaiiﬂ%zis%et'ssggrs]t Connection x Linear Link Position oh
8BSh 8BBh ILgsvuetr((()Sg%ﬁcpgl?lggfjiﬂ%gfispei'58ggﬁt Connection x Linear DMA Position oh
8BCh 8BFh {anppuet(?gg%ﬁcgrfégfjs)iigo?fis:tlssg?:it Connection x Linear DMA Position oh
8Coh 8C3h ILrésvuetI{(()Sg%ﬁcllrffsfffgfgztta;(I:-loo;t Connection x Linear Link Position oh
8C4h 8C7h {anppuetr{?(g;%ﬁcqff};aﬁiiﬂ%fiispe?Ssgé?ﬁt Connection x Linear Link Position oh
8Csh 8CBh ILr(;quetr/?Sg%ﬁcqfégis)iigo;isp;'sgggrs]t Connection x Linear DMA Position oh
8CCh 8CFh anppuet((()gg%ﬁcllrfsgis)in_gOI;fiS:t'sslécésht Connection x Linear DMA Position oh
8DOh 8D3h ILgsvuetr{?SE%ﬁCP;SESE)STgf?éFé?'glgi(())hSt Connection x Linear Link Position oh
8D4h 8D7h anppu(_:‘t(?gg%ﬁcﬁjrffsaiii%;ispee;'ssggzt Connection x Linear Link Position oh
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Table 5-2. Summary of Intel® High Definition Audio (D31:F3) Memory Mapped I/0
Registers (Continued)

%ftf:ftt Oézs:t Register Name (ID)—Offset D\faffuu;t
8D8h 8DBh ILrg)svuet{(()cu)E%ﬁcPSrﬁéisLs)iigc);ispeet‘sgggrs]t Connection x Linear DMA Position oh
8DCh 8DFh anppuet{?SE%ﬁCPSrESEES)in_golz'i:speet‘ssl-[i)ocsr']c Connection x Linear DMA Position oh
8EOh 8E3h ILr;a’uet{C()Sg%lf_'tclgffsssrgfl;éz?‘gEHOC;.lst Connection x Linear Link Position oh
8EOh 8E1lh Link 0 Output Payload Capability (LOUTPAY0)—Offset 8EOh Oh
8E2h 8E3h Link O Input Payload Capability (LINPAYO)—Offset 8E2h Oh
8E4h 8E7h anppu;{?gé%ﬁC%EESSiiﬂ%;ispeet‘ssIl;(l)r?t Connection x Linear Link Position oh
8E8h 8EBh {ga{u;{(()ggl);:—'tczr&c)ils_s)iEgOfP}ispei‘sBEgrs‘t Connection x Linear DMA Position oh
8ECh 8EFh anppuetl{(()Sgplgﬁclglc_)sg%s)in_gOFf’figst‘sgll-Elgit Connection x Linear DMA Position oh
8FOh 8F3h ILr;svuet{?gé%lﬁcgrffsf)si_r'ngf?;g?‘;FI-(!)z;st Connection x Linear Link Position oh
8F4h 8F7h anppu(;{(()gg;:_‘tcgrffsaiiﬂ%;isp;i‘sfsllz-g)hst Connection x Linear Link Position oh
8F8h 8FBh ILESVU;I{?SEFI;LL‘:C?&S%SLS)Iigog’lspeetSSII':lSOf?t Connection x Linear DMA Position oh
8F8h 8F9h Link 1 Output Payload Capability (LOUTPAY1)—Offset 8F8h Oh
8FAh 8FBh Link 1 Input Payload Capability (LINPAY1)—Offset 8FAh Oh
8FCh 8FFh anppuet{C()(l;?p;:_itclérag(;is)in_gOI;fisst‘SS?&sTt Connection x Linear DMA Position oh
900h 903h ILrg)svuetl{(()gép;)ﬁcgrffsf)srgfgpéi‘SOHO%st Connection x Linear Link Position oh
904h 907h anppu;{(()g;p;’lﬁcgffsﬁiiﬂ%;;%et‘zgzst Connection x Linear Link Position oh
908h 90Bh {ga{u;{(()gg;ﬁé’srfgals_s)ii%;ispei‘zggﬁt Connection x Linear DMA Position oh
90Ch 90Fh anppuetl{?SE[;[:_ECPSI’ESESUS)in_gOI:;Eeet‘Sgg?:it Connection x Linear DMA Position oh
910h 913h glf?;;t/(gligphut Processing Pipe's Link Connection x Control (IPPLCOCTL)— oh
914h 915h gf?:ett/%lizphm Processing Pipe's Link Connection x Format (IPPLCOFMT)— oh
918h 91Bh Ichl);\jvuetI{%uPtgtJéoP[fsf)siggffgé[t)eg‘slﬁl}.;]nk Connection x Linear Link Position oh
91ch 91Fh {anppu;r/(()IlJ};EEIl_JEOPIrI(_)I;:S§ir1ngfZLIJte;1gr?k Connection x Linear Link Position oh
920h 923h gf?:ett/cg)ggphut Processing Pipe's Link Connection x Control (IPPLC1CTL)— oh
924h 925h g]f[f)suett/ggzphm Processing Pipe's Link Connection x Format (IPPLC1FMT)— oh
928h 92Bh ILZBVU;!((DFI;SEE1P[flgffig%f§é€%§é_;1nk Connection x Linear Link Position oh
92¢ch 92Fh {anppuetzc()lu;gfé1P|f|?|58§iré)gffz£e¢_;52(l_:il‘?k Connection x Linear Link Position oh
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(;ftfasrett oéfns:t Register Name (ID)—Offset Dvea:‘lauuelt
930h 933h gwf?suett/(;ggphut Processing Pipe's Link Connection x Control (IPPLC2CTL)— oh
934h 935h gufgsuett/(gg?hut Processing Pipe's Link Connection x Format (IPPLC2FMT)— oh
938h 93Bh ILr;E/)Vuetr((()IuPtgtJ(t:ZPEEFEBSEg%fEJt)eg'Zé_;_Ink Connection x Linear Link Position oh
93Ch 93Fh anppuet((()luptgllit:ZPEE;:S?irg)gfst’iep;eé%(L:irTk Connection x Linear Link Position oh
940h 943h glfgsuett/(gzgphut Processing Pipe's Link Connection x Control (IPPLC3CTL)— oh
944h 945h gfgsuet{((—);z?hut Processing Pipe's Link Connection x Format (IPPLC3FMT)— oh
948h 94Bh ILr;quetr/(()IuPtgll_J(t:3P[Losgsiggff:’£eg;zé_rl]nk Connection x Linear Link Position oh
94ch 94Fh {anppuetl{(()IuFEF?tlé3P[|?F?S§irgffzielie;1gﬁk Connection x Linear Link Position oh
950h 953h gf?suet'{gl;tophm Processing Pipe's Link Connection x Control (IPPLC4CTL)— oh
954h 955h gwf?suett/(;l;?hut Processing Pipe's Link Connection x Format (IPPLC4FMT)— oh
958h 95Bh ILZI\::vuet{?F;F?tlé4piflgf)sig%f§é€%§81_;1nk Connection x Linear Link Position oh
95Ch 95Fh anppuetr{(()IuPtgtJ(tMP[ESS?irgffzge;ss(L:iiTk Connection x Linear Link Position oh
960h 963h gwf?suett/(;légphut Processing Pipe's Link Connection x Control (IPPLC5CTL)— oh
964h 965h g‘f?suett/glézphm Processing Pipe's Link Connection x Format (IPPLC5FMT)— oh
968h 96Bh ILr;E/)Vuetr((()IuPtgtJ(t:SPEEFEBSEg%fEJt)eg'ZEIS_;_Ink Connection x Linear Link Position oh
96Ch 96Fh anppuet((()luptgllit:SPEE;:S?irg)gfst’iep;eéss(L:irTk Connection x Linear Link Position oh
970h 973h Ionf?Suett/(gl;Bphut Processing Pipe's Link Connection x Control (IPPLC6CTL)— oh
974h 975h gfgsuet{((—);l;thut Processing Pipe's Link Connection x Format (IPPLC6FMT)— oh
978h 97Bh ILgpwuetr/?IuPtglij(tjSPEEISE)SEBQHS(I;;%%_L”k Connection x Linear Link Position oh
97¢h 97Fh {anppu;((()fj;gtlé6P|_r|?|58§inogffziepte;7gtr:k Connection x Linear Link Position oh
980h 983h gf?suet{glétophm Processing Pipe's Link Connection x Control (OPPLCOCTL)— oh
984h 985h g}f?suett/%gzphm Processing Pipe's Link Connection x Format (OPPLCOFMT)— oh
988h 98Bh ILr(;svuetl{((Jgg%lil_tcgﬁcpel_s)srgfgepte958lélﬂk Connection x Linear Link Position oh
98Ch 98Fh anppuetr((()SE%LJLtCI(D)rLcicPeUs)STgffPSizf';8L(i:r;|k Connection x Linear Link Position oh
990h 993h gf?s;{%ggphut Processing Pipe's Link Connection x Control (OPPLC1CTL)— oh
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%ftf:ftt Oézs:t Register Name (ID)—Offset D\faffuu;t
994h 995h gf?suett/(;g?hut Processing Pipe's Link Connection x Format (OPPLC1FMT)— oh
998h 99Bh ILrgsvu;!(()(l;ép;)l.ll_tciﬁ_%el_s,)TgﬁI?slgte959L8|Rk Connection x Linear Link Position oh
99Ch 99Fh anppuet{C()SEFI)D[JLtCF;II'_CI)_cF’eLJS)STgffPSiZf‘S9L(i:rr11k Connection x Linear Link Position oh
9A0h 9A3h gf?sett/(;xtophut Processing Pipe's Link Connection x Control (OPPLC2CTL)— oh
9A4h 9A5h gf?:ett/%iaphut Processing Pipe's Link Connection x Format (OPPLC2FMT)— oh
9A8h 9ABh ILga/uetr{C()SEFI)D[JLt(:;ILC)LC}T’eLS)SE]ngS‘cegAI_SIRk Connection x Linear Link Position oh
9ACh 9AFh anppu;{?g%ﬁ;ac;e&)srgf?slzs;Al_&k Connection x Linear Link Position oh
9BOh 9B3h gif?sl.gtt/glé%phut Processing Pipe's Link Connection x Control (OPPLC3CTL)— oh
9B4h 9B5h gf?:;t/%lézlphm Processing Pipe's Link Connection x Format (OPPLC3FMT)— oh
9B8h 9BBh Ich])E/)vuet{?SE%ULthrLOL%eLS)TngStGSB%Ek Connection x Linear Link Position oh
9BCh 9BFh {anppue;{C()SE’%JL'E(:;FL?_?S)ST(Q)ffPsIZ?;Els_lcl;k Connection x Linear Link Position oh
9Coh 9C3h gf?:ett/cg)létop#t Processing Pipe's Link Connection x Control (OPPLC4CTL)— oh
9C4h 9Csh gf?suett/(;é?#t Processing Pipe's Link Connection x Format (OPPLC4FMT)— oh
acsh 9cBh ILrgsvu;!(()(l;';p;.ll_tcziﬁ_%el_s)TgﬁPslgtegsclgplk Connection x Linear Link Position oh
occh 9CFh {anppuet{C()SEFI)DlJLt(:zILCI)_C}T’eLJS)Si—r]gf?siFe)f‘;(I:_(i:r;\k Connection x Linear Link Position oh
9D0h 9D3h gf?sett/(;gtg#t Processing Pipe's Link Connection x Control (OPPLC5CTL)— oh
9D4h 9D5h glf?;;t/(gll.ﬁ)#t Processing Pipe's Link Connection x Format (OPPLC5FMT)— oh
9Dp8sh 9DBh ILga/uetr{C()SEFI)D[JLt(:ZILC)LC}T’eLS)SE]nggf‘9SDL8i?1k Connection x Linear Link Position oh
9DCh 9DFh anppuetl{?Cu)g;uLtC;ll’_oLcPeUs)si_n(g)ffPsizs‘;S_(i:nhk Connection x Linear Link Position oh
9EOh 9E3h gif?:;t/cg)légphut Processing Pipe's Link Connection x Control (OPPLC6CTL)— oh
9E4h 9ESh gf?suett/%lézphm Processing Pipe's Link Connection x Format (OPPLC6FMT)— oh
9E8h 9EBh Ich])[\jvuetr{?Cu)ltﬁ%JLtCZrLOLCPeLS)STgffPslgte‘;Elgr?k Connection x Linear Link Position oh
9ECh 9EFh anppuetr/C()SEFIJDuLtCFérL?_(:PeS)s,TgffPSiZ?';EL(i:r:]k Connection x Linear Link Position oh
9FOh 9F3h gf?:;t/cg)ggim Processing Pipe's Link Connection x Control (OPPLC7CTL)— oh
9F4h 9F5h g]f[f)suett/%l;E&Ut Processing Pipe's Link Connection x Format (OPPLC7FMT)— oh
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Offset Offset . Default
Start End Register Name (ID)—Offset Value

Input/Output Processing Pipe's Link Connection x Linear Link Position

9F8h 9FBh Lower (OPPLC7LLPL)—Offset 9F8h Oh
Input/Output Processing Pipe's Link Connection x Linear Link Position

9FCh 9FFh Upper (OPPLC7LLPU)—Offset 9FCh Oh
Input/Output Processing Pipe's Link Connection x Control (OPPLC8CTL)—

AOOh A03h Offset AOOh oh
Input/Output Processing Pipe's Link Connection x Format (OPPLC8FMT)—

AO4h 1 AOSh | Ofcet AO4h oh
Input/Output Processing Pipe's Link Connection x Linear Link Position

AO8h | AOBh || jier (OPPLCBLLPL)—Offset AO8h oh
Input/Output Processing Pipe's Link Connection x Linear Link Position

AOCh | AOFh Upper (OPPLCSLLPU)—Offset AOCh oh

C0Oh C0o3h Multiple Links Capability Header (MLCH)—Offset COOh 20800h

C04h C07h Multiple Links Capability Declaration (MLCD)—Offset C04h 1h

C40h C43h Link 0 Capabilities (LCAPQO)—Offset C40h 7h

C44h C47h Link 0 Control (LCTLO)—Offset C44h 10002h

C48h C4Bh Link O Output Stream ID Mapping Valid (LOSIDVO0)—Offset C48h FFFEh

C4Ch C4Dh Link 0 SDI Identifier (LSDIID0)—Offset C4Ch 2h

C50h C50h Link O Per Stream Output Overhead (LPSOO0)—Offset C50h Oh

C52h C52h Link O Per Stream Input Overhead (LPSIO0)—Offset C52h Oh

C58h C5Bh Link 0 Wall Frame Counter (LWALFCO0)—Offset C58h Oh

C80h C83h Link 1 Capabilities (LCAP1)—Offset C80h 1Fh

C84h C87h Link 1 Control (LCTL1)—Offset C84h 10004h

C88h C8Bh Link 1 Output Stream ID Mapping Valid (LOSIDV1)—Offset C88h FFFEh

C8Ch C8Dh Link 1 SDI Identifier (LSDIID1)—Offset C8Ch Oh

C90h C90h Link 1 Per Stream Output Overhead (LPSOO1)—Offset C90h Oh

C92h C92h Link 1 Per Stream Input Overhead (LPSIO1)—Offset C92h Oh

C98h C9Bh Link 1 Wall Frame Counter (LWALFC1)—Offset C98h Oh
Input/Output Processing Pipe's Host Connection x Linear Link Position

4A10h 4A13h Lower (IPPHC7LLPL)—Offset 4A10h L
Input/Output Processing Pipe's Host Connection x Linear Link Position

4Al4h 4AL7h Upper (IPPHC7LLPU)—Offset 4A14h oh
Input/Output Processing Pipe's Host Connection x Linear DMA Position

4ALBh | 4A1Bh || (Wer (IPPHC7LDPL)—Offset 4A18h Oh
Input/Output Processing Pipe's Host Connection x Linear DMA Position

4A1Ch 4ALFh Upper (IPPHC7LDPU)—Offset 4A1Ch L
Input/Output Processing Pipe's Host Connection x Linear Link Position

4A20h 4A23h Lower (IPPHC8LLPL)—Offset 4A20h Oh
Input/Output Processing Pipe's Host Connection x Linear Link Position

4A24h | 4A27h |\ ber (IPPHCSLLPU)—Offset 4A24h Oh
Input/Output Processing Pipe's Host Connection x Linear DMA Position

4A28h 4A2Bh Lower (IPPHC8LDPL)—Offset 4A28h Oh
Input/Output Processing Pipe's Host Connection x Linear DMA Position

4A2Ch 4A2Fh Upper (IPPHC8LDPU)—Offset 4A2Ch oh
Input/Output Processing Pipe's Host Connection x Linear Link Position

4A30h | 4A33h || (Uer (IPPHCOLLPL)—Offset 4A30h Oh
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%ftf:ftt Oézs:t Register Name (ID)—Offset D\faffuu;t
4A34h 4A37h {anppuet((()F}flgﬁég[igis)sjlgfggte‘Ang?lSht Connection x Linear Link Position oh
4A38h 4A3Bh ILr;svuet{(i)IuF;tFp’Jﬁtcg[%c;al_s)srngfggfiAg%sr;c Connection x Linear DMA Position oh
4A3Ch 4A3Fh anppu;{(()luptgﬁEg[%c;j)srgfl;;z(te‘i:?’ocsﬁ Connection x Linear DMA Position oh
4A40h 4A43h ILrgsvuet{(()IuPtgﬁ‘(c:IlD(r)oLcLePsLs)iigO;’fi;et‘s‘l:ggthConnection X Linear Link Position oh
4A44h 4A47h anppugc()ll,l;gﬁtci’giﬁsus)in_gol;;gis‘lHAiichConnection x Linear Link Position oh
4A48h 4A4Bh {ga{u;{(()#;gﬁéE(r)cl)_ct;epsi)irigol;;g:;ségzsghConnection X Linear DMA Position oh
4A4Ch 4A4Fh anppuetl{(()ll.JPtgﬁ‘(c:I;(r)cl)_(I:DePsai)rEOPfifp;Z‘ts4HA045(t:hConnection X Linear DMA Position oh
4A50h 4A53h ILrgsvugc()IuF;cgﬁtc;’;cl)i%sl_s)iigofPfiEeet‘s‘l:ggthConnection x Linear Link Position oh
4A54h 4A57h anppu;{(()#;gﬁéE;cl)_lc_%sus)in_gol;;;)g"tséll-AgithConnection x Linear Link Position oh
4A58h 4AS5Bh ILrgsvuet{(()IuPtgﬁ‘(c:I;;oL([:)eSE)irLgOF;ifzg‘tséllzoSssthConnection X Linear DMA Position oh
4A5Ch 4A5Fh anppu;t{(()lu;&l_l.ltc;’;(I)_geﬁlsji)rggfigee‘ts4HAossér?onnection X Linear DMA Position oh
4A60h 4A63h {ga{u;{(()#;gﬁéE;cl)i%sl_s)ii%fPfispgsélzggthConnection x Linear Link Position oh
4A64h 4A67h anppuetl{(()ll.ggﬁ‘(c:lfg?iisi)in_gOF;g:;séll-A%ithConnection X Linear Link Position oh
4A68h 4A6Bh ILrgsvu&;c{C()IuF;cgﬁtc;’;I)_ga;SrlgOI;ifE:‘ts‘llloGss'thConnection x Linear DMA Position oh
4A6Ch 4A6Fh anppu;{(()#;gﬁéE;cl)_lcje;ai)rggggz‘:4HA065(t:r$onnection X Linear DMA Position oh
4A70h 4A73h ILrgsvuet{(()IuPtgﬁ‘(c:I;;oLcLisLs)iigO?fiseet‘sélz%thConnection X Linear Link Position oh
4A74h 4A77h anppugc()ll,l;gﬁtci’;l)i%sus)in_golgggés“HA(;ichConnection x Linear Link Position oh
4A78h 4A7Bh {ga{u;{(()#;gﬁéEgcl)_ct;epsi)irigol;;g:;ségc;sghConnection X Linear DMA Position oh
4A7Ch 4A7Fh anppuetl{%uptgﬁéE;cIJ_IcDePsSi)rngifF;Z‘ts4H:7séhConnection X Linear DMA Position oh
4A80N 4A83h ILr:)svuetI{C()Iul;cgll_lJEi’g(l)itla)sl_s)iigofPfiEeet‘s‘J%;Connection x Linear Link Position oh
4A84h 4A87h anppu;{(()#;gﬁéir‘cl)_lc_%sus)in_gol;;;)g"ts4l-A|%ithConnection x Linear Link Position oh
4A88h 4A8Bh Ichl);\jvuetI{%uPtEﬁEE:‘cigssf)in_gol?ifps):‘tsé&%ssthConnection x Linear DMA Position oh
4A8Ch 4A8Fh anppu;{(()lu;gll_l.ltc;’ZI)_cDe;Si)rEOPfifzz‘ts4HA085ér§:onnection X Linear DMA Position oh
4A90h 4A93h ILr;a’uet{C()Srj%lf_'tcgrffsi)srgfl;;p;?‘f‘:goos; Connection x Linear Link Position oh
4A94h 4A97h anppu;{?gé%ﬁczrffsaiii%fPfiS[;et‘Z:gzﬁ Connection x Linear Link Position oh
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(;ftfasrett oéfns:t Register Name (ID)—Offset Dvea:‘lauuelt
4A98h 4A9Bh ILr(;qu;r/(()Sg%li'tczagle:is)iigo?fispeet'542;);?1Connection x Linear DMA Position oh
4A9Ch 4A9Fh anppuetlf(()gg%ﬁclgrfégis)i290215:;54!2(9)5&@nnection x Linear DMA Position oh
4AACh 4AA3h ILr;E/)Vuetr((()SE%L;'tCPlrSEESEi)rEgngas4HAo:SrFonnection X Linear Link Position oh
4AA%Gh 4AA7h anppu;r/?Sé%ﬁcirgffsg;gg;%e; L—iAongonnection x Linear Link Position oh
4AASh 4AABh ILrésvuet{((Jgth;LchlrgESisLl;\gglf?see'i ygziérc]onnection x Linear DMA Position oh
4AACh 4AAFh anppu;r{(()gg%tﬁtczrgfg;ﬂr)\g_gif;;:(’ast IZZSAtC(rZ.'onnection X Linear DMA Position oh
4ABOh 4AB3h ILr(;qu;r/(()Si}:)p;lf_'tCPlrffﬁgii)rngifp;zts4HAoBséhConnection x Linear Link Position oh
4AB4h 4AB7h anppuet{((J(t;;p;’ﬁclirﬁfgai;gg;fpsee'f L—i:;zr?onnection x Linear Link Position oh
4AB8h 4ABBh igsvuet(?(gg%ﬁcplrffgisl_l?gg;‘?seeli z:;tsﬁonnection x Linear DMA Position oh
4ABCh 4ABFh anppu;{(();i;p;ﬁcirlofgiﬂ?g_(F;ifp;;’est IjlsztCionnection X Linear DMA Position oh
4ACOh 4AC3h ILrésvuet{((JSEL;’LSCP{;EEEii)rE;gggz'tS4HAoCs(§r?onnection x Linear Link Position oh
4AC4h 4AC7h anppu;{?gg%tﬁtczrgffsg?gg;?se; lll-iAo(s:onnnection X Linear Link Position oh
4ACSh 4ACBh ILr(;qu(Etr/(()SE%l:—'tcPlrzolfgsPsLl;\Eg;?se; E:(szl:sﬁonnection x Linear DMA Position oh
4ACCh 4ACFh anppu;{(()gg;ﬁcirgfgﬁijr)\g_gi?fs:t Iizsézcionnection X Linear DMA Position oh
4ADOh 4AD3h ILr;E/)Vuetr(((JSE%L:_'tCPlrgflt_aSEi)n_t_;ggfzz'ts4HAoDsBr(lionnection X Linear Link Position oh
4AD4h 4AD7h anppu;r/?Sé%ﬁcirgffsg;gg;%e; L—iAoSt“Eonnection x Linear Link Position oh
4ADS8h 4ADBh izsvugg?gg%ﬁcplrgfgisl_l;gglf?:e'i z:;tsﬁonnection x Linear DMA Position oh
4ADCh 4ADFh anppu;{(()gg%tﬁtclirgfg;ﬂr;g_gif;;a;’est IZZSDtCChonnection X Linear DMA Position oh
4AEOh 4AE3h ILr(;quetr/?SE%ﬁCPerEE;ii)rE]gfifgz'ts4HAoEs(t)hConnection X Linear Link Position oh
4AE4h 4AE7h anppu;{(()g;p;ﬁczrgﬁfsﬂ;gg;feseéi r:;ztg:onnection x Linear Link Position oh
4AESh 4AEBh igsvuet(?(gg%ﬁcplrgfgisl_l?gg;‘?see': z:;gﬁonnection x Linear DMA Position oh
4AECh 4AEFh anppu;{?gg%ﬁczrgfgiﬂr)\g_(P)if;;;’ast sztcﬁonnection x Linear DMA Position oh
4AFOh 4AF3h guf?;;t/axtl%uht Processing Pipe's Link Connection x Control (IPPLC7CTL)— oh
4AF4h 4AF5h gfgsuet{axt&uht Processing Pipe's Link Connection x Format (IPPLC7FMT)— oh
4AF8h 4AFBh ILr(;quetr(?IlJIDtgtj(t:7P[Lo;E)sfggffgelpt)eé;,sb\ll:_ér;lk Connection x Linear Link Position oh

Datasheet, Volume 2 or 2

285



"] ®
I n te l High Definition Audio Interface (D31:F3)

Table 5-2. Summary of Intel® High Definition Audio (D31:F3) Memory Mapped I/0
Registers (Continued)

%ftf:ftt Oézs:t Register Name (ID)—Offset D\faffuu;t
4AFCh 4AFFh anppuetl{(()ll.ggll:lé7P[|?F$Le}§irz)g;ff§iep;e“‘sAIEial1< Connection x Linear Link Position oh
4B0Oh 4B03h g]f?:;t/?llé%p;rf Processing Pipe's Link Connection x Control (IPPLC8CTL)— oh
4B04h 4B0O5h gf?suett/alétopéiﬁ Processing Pipe's Link Connection x Format (IPPLC8FMT)— oh
4B08h 4BOBh ILrgsvuetl{(()Iu;gfégPer;Bsiggffsé?e“sB(lJ_&k Connection x Linear Link Position oh
4BOCh 4BOFh {anppue;cl{?F;gféspil?;t(i?irz)gffzieaefBI(Siglf Connection x Linear Link Position oh
4B10h 4B13h gf?suett/alétlpéjrf Processing Pipe's Link Connection x Control (IPPLCOCTL)— oh
4B14h 4B15h g]f?suett/agtlp;ﬁ Processing Pipe's Link Connection x Format (IPPLCOFMT)— oh
4B18h 4B1Bh ILZEVU;I{C()FF}FEJIl_Jct9P[|(_)§E)S‘E?)%fgggisB|1_2|3T—1k Connection x Linear Link Position oh
4B1Ch 4B1Fh {anppuet{C()F;gfé9plfl?lg€l§irg’fzgeﬁ‘lsi3Iii(?rlf Connection x Linear Link Position oh
4B20h 4B23h H\g;té(ig?ll_f)irgcf:%sesgr:‘gB;bprs's Link Connection x Control oh
4B24h 4B25h E?F?:Eé?BJIE:FI)\/lIJ'IE)P—r(())Cf?sseSFL?BZIEﬁIS Link Connection x Format oh
4B28h 4B2Bh ILr;a’uet{C()IuPtgtJélPé'Efgiii_n%fFf’isp;?‘zé_izrgkhConnection x Linear Link Position oh
4B2Ch 4B2Fh anppuetl{(()ll.ggfélPOrcL)Egas)iigOF’fispeet‘s‘lE?ghConnection X Linear Link Position oh
4B30h 4B33h H\g:fé?l{é%f)ﬂ'g(;&sestlrAngloplf's Link Connection x Control oh
4B34h 4B35h %?g;fécl)l;f:pl)vllJ_lt_)P_rc())cftfassesLnfBglgre“s Link Connection x Format oh
4B38h 4B3Bh Ichl)svuetI{(()IuPtSIl:JélPlrcLJ(L:SSi_n%fFf’isp;‘zé_;rgkhConnection x Linear Link Position oh
4B3Ch 4B3Fh anppuetr/(()ll.ggll_.lé1P1|'E|i:slsjs)iigo1lc>fis|aeet's4tlgi3né<hConnection x Linear Link Position oh
4B40h 4B43h i?g;lfécl);gzliﬁi'ggfss;r:‘gBprls's Link Connection x Control oh
4B44h 4B45h E?F%Jlf{:?;El)\/llj'lt')P—rc())cf?sS;nflegr?‘s Link Connection x Format oh
4B48h 4B4Bh ILr;SVu;I{(()Iu;SIl_JélPZrEI(_:SE?i_n(g_)fIFiSZ?'Zé_‘i&thonnection x Linear Link Position oh
4B4Ch 4B4Fh anppu;{(()#;gfélerﬁfsas)ii%Efispeet‘s‘“IgTéhConnection x Linear Link Position oh
4B50h 4B53h E?F;)):Eé?gg&ﬁi’g?%sestlr:‘ngbpr?'s Link Connection x Control oh
4B54h 4B55h E?Igglfé?gJIE:Fl)VlIJ‘l'E)FE%Cf?sseSLnfBPSIEr?Is Link Connection x Format oh
4B58h 4B5Bh ILr;a’uet{C()IuPtgtJélP?l:EESSi_n%fFf’isp;?‘zé_ggkhConnection x Linear Link Position oh
4B5Ch 4B5Fh anppuetl{%uptgfélP?i’Efsas)iigofPfispeet‘s‘lEigéhConnection x Linear Link Position oh
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Table 5-2. Summary of Intel® High Definition Audio (D31:F3) Memory Mapped I/0
Registers (Continued)

(;ftfasrett oéfns:t Register Name (ID)—Offset Dvea:‘lauuelt
4B60h 4B63h i?lg’;Lt(/:?:EQIPLt)E’(O)?fessestlrllnglophe's Link Connection x Control oh
4B64h 4B65h %?FE)Fl’Jlfé?Z'I::llj\/ll{lt)lj‘z)cf?ssesénflegﬁIs Link Connection x Format oh
4B68h 4B6Bh ILgsvuetr((()IuPtglij(t:1P£EE§E§i—n%fiisrz)ai'z;ienskhconnGCtion x Linear Link Position oh
4B6Ch 4B6Fh anppu(_}t{(()luptgﬁélPiﬁcL:gas)iigOF’fispeet's4llgié'1(I§hConnection X Linear Link Position oh
4B70h 4B73h g‘f?:ett/alégpoui: Processing Pipe's Link Connection x Control (OPPLCOCTL)— oh
4B74h 4B75h gf?:et{?llégpfrf Processing Pipe's Link Connection x Format (OPPLCO9FMT)— oh
4B78h 4B7Bh IL[;pwuetr/(()SEFI);IJ_t(:grLOI}eLS)Tgﬂthe;BI;glr(m Connection x Linear Link Position oh
4B7Ch 4B7Fh {anppuet{(()SE%Lll_thﬁ_cF’eLJs)Si—n(g)f?sizsIZBL;nCmConneCtion x Linear Link Position oh
4B80h 4B83h égp;l;tlfgfég#t)li’iogfeézltngBPép())i's Link Connection x Control oh
4B84h 4B85h igp;’l;tl_/((:)fggﬁlt_r;’r_o(gifsss(;?%glselehs Link Connection x Format oh
4B88h 4B8Bh ILrésvuet{(()(t;Eplel_tcl;BoLcSPsLs)in_golz;gee"cs4lég§rf:onnection x Linear Link Position oh
4B8Ch 4B8Fh anppuetr((()gg%uLtCI;BoLcE;sz;rEol?fzz'tsi_liB%léﬁonnection x Linear Link Position oh
4B90h 4B93h iB%L;tl_/((z)lultg_urtL)PiocgfeézltngBPglgis Link Connection x Control oh
4B94h 4B95h %g%lé}tlfgffg%_l;féiésel?%géais Link Connection x Format oh
4B98h 4B9Bh ILrésvuet((()gg%uLtcT'loLcEPsLs)ingI;;gg;sJéglgfonnection x Linear Link Position oh
4B9Ch 4B9Fh anppug{(();;p;ttcirlolfsji)rEJonifpsz'tsi_égléﬁonnection X Linear Link Position oh
4BAOh 4BA3h ig%%t(gfztgﬁ_;iogfe}iztngBFX%T%IS Link Connection x Control oh
4BA4h 4BASh égp;l;tl_/gluztg;t_rg’fggfsssels%glA[zer']s Link Connection x Format oh
4BASh 4BABh ILr(;quetr/?gg%uLtclirzoLcLePsLs)in_golgggséllézléhConnection x Linear Link Position oh
4BACh 4BAFh anppuet((()gg%l.ll_tcl;rzol_cl_epslii)n_z_:JOPfifZ:'tsi_élléﬁonnection x Linear Link Position oh
4BBOh 4BB3h égp;l;tl_/gf;g#tuli’ioggeézltngBPé%i's Link Connection x Control oh
4BB4h 4BB5Sh %g%t(gﬁtg&tnp?é?fsssé?%géier;s Link Connection x Format oh
4BB8h 4BBBh ILrésvuetI{(()SE%Lll_tcl;goLcLepsLs)in_golggeeéiléglgé:onnection x Linear Link Position oh
4BBCh 4BBFh anppu;r{(()gg%ul_tcligol_cs;j;rEol?fzzlsi_é%lEﬁonnection x Linear Link Position oh
4BCOh 4BC3h ég;;létl_/glu;g#tul’io&eézltngBP(lz%i's Link Connection x Control oh
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Table 5-2. Summary of Intel® High Definition Audio (D31:F3) Memory Mapped I/0
Registers (Continued)

%ifas'it Oét‘s:t Register Name (ID)—Offset D‘;zaflauu;t
4BC4h 4BC5h %g%%tl_/gfigﬁl‘gr;’r_oé?%i?%g(l%ehs Link Connection x Format oh

4BC8h 4BCBh ILZSVUJK(()SE%LEECF;ELOESPSSn_golgizggt's‘tléglgr?onnection x Linear Link Position oh

4BCCh 4BCFh {anppuetr{c()(l;gl);it(:izol_cf;lji)n—gOPfifF;ZItS4ng:ka‘1:0nnECtion x Linear Link Position oh

5.2.1 Global Capabilities (GCAP)—Offset Oh

This register resides in Primary well (always on), or resides in Primary well (gated) with
state retention, and reset by platform reset.

Access Method

Type: MEM Register Device: 31
(Size: 16 bits) Function: 3
Default: 9701h
15 8 4 0
1 0 0 1 1 1 0 0 0 0 0 0 0 1
9] [} 0] (@] X
3 = @ @ g
z a
[a)
<
RaBri::;e Dgza(:::s& Field Name (ID): Description
oh Number of Output Streams Supported (0SS): 0100b
15:12 RW/L indicates that the Intel HD Audio controller supports four output
streams. Locked when FNCFG.BCLD = 1.
h Number of Input Streams Supported (ISS): 0100b indicates
11:8 RW/L that the Intel HD Audio controller supports four input streams.
Locked when FNCFG.BCLD = 1.
oh Number of Bidirectional Streams Supported (BSS): 00000b
7:3 RO indicates that the Intel HD Audio controller supports 0
bidirectional streams.
Number of Serial Data Out Signals (NSDO): 00b indicates that
oh the Intel HD Audio controller supports one Serial Data Output
2:1 RW/L signal. For the case of multiple link segments is supported, this
field indicates the number of SDO for link 0. Locked when
FNCFG.BCLD = 1.
64 Bit Address Supported (ADD640K): A 1 indicates that the
0 1h Intel HD Audio controller supports 64 bit addressing for BDL
RW/L addresses, data buffer addresses, and command buffer addresses.
Locked when FNCFG.BCLD = 1.
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5.2.2 Minor Version (VMIN)—Offset 2h

Access Method

Type: MEM Register Device: 31
(Size: 8 bits) Function: 3
Default: Oh
7 4 0
0 0 0 0 0 0 0 0
Z
=
>
Bit Default & . ) L
Range Access Field Name (ID): Description
oh Minor Version (VMIN): Indicates the Intel HD Audio controller
7:0 RO supports minor revision number 00h of the Intel HD Audio
specification.

5.2.3 Major Version (VMAJ)—Offset 3h

Access Method

Type: MEM Register Device: 31
(Size: 8 bits) Function: 3

Default: 1h

7 4 0

0 0 0 0 0 0 0 1
<
=
>

R:ri\tge Df\fcacl:sts& Field Name (ID): Description
ih Major Version (VMAJ): Indicates the Intel HD Audio controller
7:0 RO supports major revision number 1 of the Intel HD Audio
specification.

5.2.4 Output Payload Capability (OUTPAY)—Offset 4h

This register resides in Primary well (always on), or resides in Primary well (gated) with
state retention, and reset by platform reset.

Access Method
Type: MEM Register Device: 31

(Size: 16 bits) Function: 3
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Default: 3Ch

High Definition Audio Interface (D31:F3)

15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0
>
&

'_
>
(@)

Bit Default & . . -
Range Access Field Name (ID): Description

3Ch

15:0 RW/L

Output Payload Capability (OUTPAY): Indicates the total
output payload available on the link. This does not include
bandwidth used for command and control. This measurement is in
16-bit word quantities per 48 kHz frame.

The default link clock speed of 24.000 MHz (the data is double
pumped) provides 1000 bits per frame, or 62.5 words in total. 40
bits are used for command and control, leaving 60 words available
for data payload.

Note that this value does not reflect any bandwidth increase due
to support for multiple SDO lines.

00h: 0 words

01h: 1 word payload

FFh: 255h word payload

Note: In the event that multiple links is supported
(GCAP2.LCOUNT ) 0), the payload advertised will be the lowest
common denominator offered by the default clock frequency on
each link.

Locked when FNCFG.BCLD = 1.

Input Payload Capability (INPAY)—Offset 6h

This register resides
state retention, and

Access Method

in Primary well (always on), or resides in Primary well (gated) with
reset by platform reset.

Type: MEM Register Device: 31
(Size: 16 bits) Function: 3
Default: 1Dh
15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1
‘ 2 ‘
o
=
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Bit
Range

Default &
Access

Field Name (ID): Description

15:0

1Dh
RW/L

Input Payload Capability (INPAY): Indicates the total input
payload available on the link. This does not include bandwidth
used for response. This measurement is in 16-bit word quantities
per 48 kHz frame. The default link clock speed of 24.000 MHz
provides 500 bits per frame, or 31.25 words in total. 36 bits are
used for response, leaving 29 words for data payload.

Note that this value does not reflect any bandwidth increase due
to support for multiple SDI lines.

00h: 0 words

O1lh: 1 word payload

FFh: 255h word payload

Note: In the event that multiple links is supported
(GCAP2.LCOUNT ) 0), the payload advertised will be the lowest
common denominator offered by the default clock frequency on
each link.

Locked when FNCFG.BCLD = 1.

5.2.6 Global Control (GCTL)—Offset 8h

CRSTB bit is not affected by controller reset.

Access Method

Type: MEM Register Device: 31
(Size: 32 bits) Function: 3
Default: Oh
3 2 2 2 1 1
1 8 4 0 6 2 8 4 0
0 00 0|/0OOOUO|OOOUO|OOOUO|0OO0OTUO|[OOOUO(OOOTG O|O0OOT OO
[a)] P [a] | m
3 3 5 E|b
o Z & oo
R:ri:;e D:zac"élsts& Field Name (ID): Description
31.9 |00 Reserved (RSVD)
: RO
Accept Unsolicited Response Enable (UNSOL): If UNSOL is a
oh 1, Unsolicited Responses from the codecs are accepted by the
8 RW controller and placed into the Response Input Ring Buffer. If
UNSOL is a 0, unsolicited responses are not accepted, and
dropped on the floor.
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5.2.7
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Bit Default & Field Name (ID): Description

Range Access
Oh
7:2 RO Reserved.

Flush Control (FCNTRL): Writing a 1 to this bit initiates a flush.
When the flush completion is received by the controller, hardware
sets the Flush Status bit and clears this Flush Control bit.

Before a flush cycle is initiated, the DMA Position Buffer must be
programmed with a valid memory address by software, but the
Oh DMA Position Buffer bit 0 need not be set to enable the position
RW/1S/V | reporting mechanism. Also, all streams must be stopped (the
associated RUN bit must be 0). When the flush is initiated, the
controller will flush pipelines to memory to guarantee that the
hardware is ready to transition to a D3 state. Setting this bit is not
a critical step in the power state transition if the content of the
FIFOs is not critical.

Controller Reset# (CRSTB): After the hardware has completed
sequencing into the reset state, it will report a 0 in this bit.
Software must read a 0 from this bit to verify that the controller is
in reset. Writing a 1 to this bit causes the controller to exit its
reset state and deassert the Intel HD Audio link RESET# signal.
Software is responsible for setting/clearing this bit such that the
minimum Intel HD Audio link RESET# signal assertion pulse width
specification is met. When the controller hardware is ready to
begin operation, it will report a 1 in this bit. Software must read a
1 from this bit before accessing any controller registers. The CRST
bit defaults to a 0 after hardware reset, therefore software needs
to write a 1 to this bit to begin operation. Note that the CORB/
RIRB RUN bits and all Stream RUN bits must be verified cleared to
Oh zero before CRST bit is written to 0 (asserted) in order to assure a
RW/V clean re-start. When setting or clearing CRST, software must
ensure that minimum link timing requirements (minimum RESET#
assertion time, etc.) are met. When CRST is 0 indicating that the
controller is in reset, writes to all Intel HD Audio memory mapped
registers are ignored as if the device is not present. The only
exception is the Global Control register containing the CRST bit
itself. The Global Control register is write-able as a DWord, Word,
or Byte even when CRST is 0 if the byte enable for the byte
containing the CRST bit (Byte Enable 0) is active. If Byte Enable O
is not active, writes to the Global Control register will be ignored
when CRST is 0. When CRST is 0, reads to Intel HD Audio memory
mapped registers will return their default value except for
registers that are not reset with PLTRST# or on a D3hot to DO
transition.

Wake Enable (WAKEEN)—Offset Ch

This register resides in Primary well (always on), or resides in Primary well (gated) with
state retention, and reset by resume reset.

The number of WAKEEN bits in this register is depending on the total number of codec
address implemented, represented as x in the register table.

The x value is determined by the parameter CADC. For SPT implementation, x = 4.
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Access Method

Type: MEM Register Device: 31
(Size: 16 bits) Function: 3
Default: Oh
15 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
= g
e 2
=
R:ritge Df\t:ac:lsts& Field Name (ID): Description
oh
15:3 RO Reserved.
SDIN Wake Enable Flags (WAKEEN): Bits which control which
SDI signal(s) may generate a wake event. A 1 bit in the bit mask
oh indicates that the associated SDIN signal is enabled to generate a
2:0 RW wake.
These bits are cleared on a power-on reset. Software must not
make assumptions about the reset state of these bits and must
set them appropriately.

5.2.8 Wake Status (WAKESTS)—Offset Eh

This register resides in Primary well (always on), and reset by resume reset.

The number of WAKESTS bits in this register is depending on the total number of codec
address implemented, represented as x in the register table. The x value is determined
by the parameter CADC. For SPT implementation, x = 4.

Access Method

Type: MEM Register Device: 31
(Size: 16 bits) Function: 3
Default: Oh
15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0
= 0
0 0
« ;
<
=
293
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Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
15:3 RO Reserved.

SDIN State Change Status Flags (WAKESTS): Flag bits that
oh indicate which SDI signal(s) received a State Change event. The
2:0 RW bits are cleared by writing 1's to them. These bits are cleared on a
/1C/V i
power-on reset. Software must not make assumptions about the
reset state of these bits and must set them appropriately.

5.2.9 Global Status (GSTS)—Offset 10h

Access Method

Type: MEM Register Device: 31
(Size: 16 bits) Function: 3

Default: Oh

15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[a] U'_') [a)]
3 2|2
RaBI:tge Df\s:?::lsts& Field Name (ID): Description
) oh
15:2 RO Reserved.
Flush Status (FSTS): This bit is set to a 1 by the hardware to
1 Oh indicate that the flush cycle initiated when the FCNTRL bit was set
RW/1C/V | has completed. Software must write a 1to clear this bit before the
next time FCNTRL is set.
Oh
0 RO Reserved.

5.2.10 Global Capabilities 2 (GCAP2)—Offset 12h

This register resides in Primary well (always on), or resides in Primary well (gated) with
state retention, and reset by platform reset.

Access Method

Type: MEM Register Device: 31
(Size: 16 bits) Function: 3
Default: 1h
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15 12 8 4 0
0 0 0 0 0 0 0 0 0 0 0 0 | 0 0 0 1
S <
2 o
R:ri\tge Df\fcacl:sts& Field Name (ID): Description
oh
15:1 RO Reserved.
Energy Efficient Audio Capability (EEA