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Specification Volumes
The Platform Initialization Specification is divided into volumes to enable logical organization, future growth, and
printing convenience. The Platform Initialization Specification consists of the following volumes:
VOLUME 1: Pre-EFlI Initialization Core Interface
VOLUME 2: Driver Execution Environment Core Interface
VOLUME 3: Shared Architectural Elements
VOLUME 4: System Management Mode
VOLUME 5: Standards

Each volume should be viewed in the context of all other volumes, and readers are strongly encouraged to consult the
entire specification when researching areas of interest. Additionally, a single-file version of the Platform Initialization
Specification is available to aid search functions through the entire specification.

Xii 4/26/2016 Version 1.5



Contents

1
Platform Initialization Standards Introduction...........ccccccoiviiiciiiciicc e, 1
(I O 1= oV 1T 1
1.2 Terms Used in thiS DOCUMENT............oiiieiii et e e e ae e e 1
1.3 Conventions Used in thiS DOCUMENT..........ouuiiiiiiei e 6
1.3.1 Data Structure DescCriptions ........oovvviiiiiiiiii e, 6
{02 o {o) (o ToTo] I 1= Y= Yod o] (e 1= 6
1.3.3 Procedure DeSCriPtiONS ........uuuiiii it e e e e e e e e 7
1.3.4 Pseudo-Code CONVENTIONS ........uuiiiieeiiieiiie ettt e et e e et e e e e e e e eeaneeeees 7
1.3.5 TypographiC CONVENLIONS .......ocuiiiiiiiiiee e 7
LR S =T o LU= 0 0 T=T o PP 8

2
SMBus Host Controller Design DiSCUSSION.........ccooiiieeeciiinniirrnneaneen s 1
2.1 SMBUS HOSt CONtrolEr OVEIVIEW .......couuiiieiiiee et e e e e e e e 11
2.2 Related INfOrmMation ...........oiieee et e e e e e e e e e e e e e aaas 11
2.3 SMBus Host Controller ProtoCol TEIMS .......coovvuniiieiee et 12
2.4 SMBus Host Controller Protocol OVEIVIEW ...........coovuueiiiiiiiiee e 12

3
SMBus Host Controller Code Definitions........cccciiieiiiiiieeiieeinneinenneeaseenes 13
G Tt I a1 oo [ T3 1 o S 13
3.2 SMBuUS Host Controller ProtOCOl ............ooiiueiiiiieeee et 14
EFI._SMBUS _HC PROTOCOL .....cutiiiiieee e 14
EFI_SMBUS_HC_PROTOCOL.EXECULE() ....vvrvveeeieeeiiiiiiieieee e 16
EFI_SMBUS_HC_PROTOCOL.AIPDEVICE(). . vverrreeeiaiiiriiiiieaeeeiiiieieaeeeeeennneeee 18
EFI_SMBUS_HC_PROTOCOL.GEtArpMap()......cceeeeeeirrrriieeeeeeeeiiiieeeeae e e 20
EFI_SMBUS _HC_PROTOCOL.NOtIfY() .....ccoitreeeieeeeeeecciieeee e 21

4
SMBuUs Design DiSCUSSION ........eeeeeememi 23
o I [ oY (0 o [UTo3 (o] o [P 23
B = 1o = UL 1= o[ = SRR 23
4.3 Related INfOrmMation...........uiiiieii et e et e e e et e e s e e e eeees 23
4.4 PEI SMBUS PPI OVEIVIEBW .......o oot e e 24

5
SMBuUSs PPl Code DefinitioNs ......ccoveiieeiiieiimeiireiresissesissssssssssssssensssssssenssenns 25
Lo T I oo [ T3 1 o S 25
B2 PEISIMBUS PPL.....eeeeeeeeeeee et a e 26
EFI_PEI_ SMBUS2 PPl ... 26
EFI_PEI_SMBUS2_ PPLEXECULE() .uveerieeeiiiiiiiiiiiieeeeeeeeieee et e e 28
EF1_PEI_SMBUS2_ PPLAIPDEVICE() «eveeeeiieiiriieiieee ettt 31
EF1_PElI_SMBUS2_ PPLGEtArpMap().....ccceeerreieiieeeeeeiieeee e 34

Version 1.5 4/26/2016 Xiii



Platform Initialization Specification VOLUME 5 Standards

Xiv

EFI_PEI_SMBUS2_PPLNOtY()...cuueeeeeeeeeee i 36

SMBIOS ProtoCOl.......cceuciiiiiirrrecmscss e r e rresss s s e e s e s s nm s s s s e e s e s nmmnssnnsnennns 39
EFI_SMBIOS PROTOQCOL ....ccciiiiiiiiiiiee ettt a e e e 39
EFI_SMBIOS_PROTOCOL.AGA()-:ttreeeeeeeeiaiitineeeeeeeeaaaiinieeeeeeassnseeeeeeeeeeennneeees 41
EFI_SMBIOS PROTOCOL.UpdateString() .......cooeeeieeiieeeeeiiceeccies 44
EFI_SMBIOS_PROTOCOL.REMOVE()..certieeeiiiiiiiiieieaeeaaeiiieeaeeeeeeeiiieeeeeeee e e 45
EF1_SMBIOS_PROTOCOL.GENEX() ...ceeieierriiiiieeeeeeiiiiieeee e e 46

191 0o 41 £ o1 | = o POt 49
7.1 IDE CONLroller OVEIVIEW ......cciiiieiiiiiiiiiieee ettt e e e e e e e e e e e e et ee e e e e e e s nnnnnneeeaaaeeeas 49
7.2 DESIGN DISCUSSION ...ttt e e e e e et e e e e e e e e e e e e e e eans 49
7.2.1 IDE Controller Initialization Protocol Overview............cc.couvvieeiiiiiiiiiiiiicceeeeee 49
7.2.2 IDE Controller Initialization Protocol References............cccoccceeeeiiiiiiiiiiiiiccceeeeen 50
42 T = 7= T3 (o | {0 U o o SR 51
7.2.4 Simplifying the Design Of IDE DIIVEIS ...........uuuuuiiiuiiiiiiiiiiiisieeeereerreeeeeeeeeeeeeeeeeeee 52
7.2.5 Configuring Devices on the IDE BUS.............ccuuuiiiuiiieiiiiiiiiiieeeereerseeeeeeeeeeseeeeeeeee. 52
7.2.6 Sample Implementation for a Simple PCI IDE Controller.............ooeviiiiiieeieennee. 54

7.3 Code DefiNtiONS. ...t e e e e e eaaeaas 55
EFI_IDE_CONTROLLER_INIT_PROTOCOL .....ccttiiiiiiiiiiieeeeeeieeeee e 55
EFI_IDE_CONTROLLER_INIT_PROTOCOL .....ccttiiiiiiiiiiiieeeeeeieeee e 56
EFI_IDE_CONTROLLER_INIT_PROTOCOL.GetChannellnfo().......cc..cccceuveueee. 58
EFI_IDE_CONTROLLER_INIT_PROTOCOL.NotifyPhase() ..........ccccvvvreeerrennns 60
EFI_IDE_CONTROLLER_INIT_PROTOCOL.SubmitData().........cccevvreeeriurnnee. 63
EFI_IDE_CONTROLLER_INIT_PROTOCOL.DisqualifyMode() ........ccccceveuurneee. 70
EFI_IDE_CONTROLLER_INIT_PROTOCOL.CalculateMode().......cccceeeerrunnnnnne. 74
EFI_IDE_CONTROLLER_INIT_PROTOCOL.SetTiming()......cceeeevrereeeeeernninenne. 76

7.3.1 IDE Disk Information ProtOCOl ............uuviiiiiiiiiieeiee e 77
EFI_DISK_INFO_PROTOCOL .....uutiiiiiieeei ettt a e e 77
EFI_DISK_INFO_PROTOCOL.INterface..........cccuveeeeiiiiiiiiiee e 79
EFI_DISK_INFO_PROTOCOL.INQUIFY() ..cceeotrieeeeeeeeeeeiieeee e 80
EFI_DISK_INFO_PROTOCOL.IAeNtify()......cvveeeeeeeeeiiiiiiiiee e 81
EFI_DISK_INFO_PROTOCOL.SenseData() ......ccceeevrrurmmreeeieeiiiiiieeeee e 82
EFI_DISK_INFO_PROTOCOL.WhIchlde() .....eueeeeeeeeiiiiiiiiiieee e 83

ST RESUME ... s e s s s e s s e e s s e e s nn s e s s s s e e s nmans s e s s e s e nnnnnnssssssnnnnns 85
8.1 S OVEBIVIBW ...ttt ettt e e e e e ettt e e e e e e e e et et e e e e e e e e e nnnreeeeeeeeanns 85
S 2 € T Y- | P SSUURSERR 85
8.3 REQUIMEMENTS ...ttt ettt ettt et e ettt e e et e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaens 85
8.4 ASSUMPLIONS ...ttt ettt et e ettt et e et e ettt et e e e e e eaeeeaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaans 85
8.4.1 Multiple Phases of Platform Initialization................ccoooiiiiiiii i, 85
8.4.2 Process of Platform Initialization ................eeeiiiiiiiii e 86

8.5 Restoring the Platformm ...........eeiiieieeeeeeeeeeee e 86
8.5.1 Phases in the S3 Resume Boot Path............cccooiiiiiiii e 87

8.6 PEI Boot Script EXECULEr PPl.......oeeeeeeeee et 90

4/26/2016 Version 1.5



EFIL_PEL_S3_RESUMEZ_PPl ...ooovooeeeeeoeeeeeeee oo e eeee s eeee s eeseseneseses 91

EFI_PEI_S3 RESUME_PPI. S3RestoreConfig().......cccceeeeiiiiiiiiiiiinnnas 92
8.7 S3 SaVe State ProtOCOL......cceiiieiiiiiiiiie et a e e e 93
EFI_S3 _SAVE_STATE_PROTOCOL......ccciiiiiieeiiiieee et 93
8.7.1.SaVe StAte WHIILE ..evveie e 94
EFI_S3 SAVE_STATE_PROTOCOL.WIIte() ..eeeeeeuvieeeiiiiie e 95
EFI_BOOT_SCRIPT_IO_WRITE_OPCODE ........cccutieiiieie e 97
EFI_BOOT_SCRIPT_IO_READ_WRITE_OPCODE ..........cccocvveeeiiiiee e 99
EFI_BOOT_SCRIPT_IO_POLL_OPCODE ........ccccctteiiiiiiie e et eea e 100
EFI_BOOT_SCRIPT_MEM_WRITE_OPCODE...........cccooiieiiee e, 102
EFI_BOOT_SCRIPT_MEM_READ WRITE_OPCODE........cccceceecvieeeiiieeeens 104
EFI_BOOT_SCRIPT_MEM_POLL_OPCODE .........cccoiiieeeeeciee e 105
EFI_BOOT_SCRIPT_PCI_CONFIG_WRITE_OPCODE .........ccceeviiieeeiiieeeene 107
EFI_BOOT_SCRIPT_PCI_CONFIG_READ_WRITE_OPCODE ..................... 109
EFI_BOOT_SCRIPT_PCI_CONFIG_POLL_OPCODE.......cccccceeeiiireeeiiieaeene 111
EFI_BOOT_SCRIPT_PCI_CONFIG2_WRITE_OPCODE ..........cccccvveeeeiieeeens 113
EFI_BOOT_SCRIPT_PCI_CONFIG2_READ _WRITE_OPCODE .................... 115
EFI_BOOT_SCRIPT_PCI_CONFIG2_POLL_OPCODE............ccccvvvreeeeeeeannns 117
EFI_BOOT_SCRIPT_SMBUS _EXECUTE_OPCODE........cccccvveiiiiieeeeiieee e 119
EFI_BOOT_SCRIPT_STALL_OPCODE.......cccceiiiiiee ettt 121
EFI_BOOT_SCRIPT_DISPATCH_OPCODE........ccccceeiiieee e 122
EFI_BOOT_SCRIPT_DISPATCH_2 OPCODE..........ccootvieiitiiee e 123
EFI_BOOT_SCRIPT_INFORMATION_OPCODE........ccccceeeiieeeeeieec e 124
8.7.2 Save State INSEI.......oeeiii e 124
EFI_S3_SAVE_STATE_PROTOCOL.INSEr()...ccccsivereeiiiiiieiiiieeeeiiieeeesieeee s 125
8.7.3 Save State Label.......ccooviiiiiiieeiee s 126
EFI_S3 _SAVE_STATE_PROTOCOL.LabEI()....ccceivrreeiiiriieeiiiiee et e 127
8.7.4 Save State ComPare.......coooiei i 128
EFI_S3 SAVE_STATE_PROTOCOL.COMPAre()......ccccouvreeiirereeeirereeeiiiveeaeenns 129
8.8 S3 SMM Save State ProtoCol ............uuuiiiiiiiiiie e 129
EFI_S3_SMM_SAVE_STATE_PROTOCOL ....cccoiiiiieiiiiiie e 130
9

ACPI System Description Table Protocol ........ccccccceeiiiiiimiieeecccer e 133
9.1 EFI_ACPI_SDT_PROTOQCOL ... .cuiiiieiiiiiee e eeiee ettt et e e e nnneee e enneeaeeennees 133
EFI_ACPI_SDT_PROTOCOL.GetAcpiTable()......ccueeerrirreeiiiieeeciiee e 135
EFI_ACPI_SDT_PROTOCOL.RegisterNotify() ......cceeerriuerreiiiiieeeiiieeeeeieee e 137
EFI_ACPI_SDT_PROTOCOL.OPEN()...uvtreeiiurieeeeiiiieeeeiieeeeeiiieeeeessseeeesennreaae e 139
EFI_ACPI_SDT_PROTOCOL.OPENSAL() ..cccvvveeeeirrieeeeiiiiieeeeieeeeeeiree e e eiieaa e 140
EFI_ACPI_SDT_PROTOCOL.CIOSE() .vvveeeiiurieeeeiiiieeeeciieeeeeiieee e e e eiareea e 141
EFI_ACPI_SDT_PROTOCOL.GEtChIld()....ccuveeeeeiieireeeiiireeeiiieeeesieeeeesiieea e 142
EFI_ACPI_SDT_PROTOCOL.GetOPtion() .....eeeeeeueereeeiiiieeeiieeeeeeieeeeeeiieea e 143
EFI_ACPI_SDT_PROTOCOL.SetOPtioN()......veeeeirrireeiiiireeiiieeeeesieeeesssiieea e 149
EFI_ACPI_SDT_PROTOCOL.FindPath() .....c.coeeiiiiieeieiiiie e 150

10
O I o Lo X3 N = 4 e o =S 151
10.1 PCl HOSt Bridge OVEIVIEW ........uuuuuiiiiiiiiiiiiiiiiiiiiiiresieeeeseesssseeeseeeeseeeeeeeeeeereeeeeeerereeeeeeees 151

Version 1.5 4/26/2016 XV



Platform Initialization Specification VOLUME 5 Standards

11

XVi

10.2 PCIl Host Bridge Design DiSCUSSION..........uuuuuiiviiiiiiieeeieeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeees 151
10.3 PCI Host Bridge Resource Allocation ProtocCol .............eeeeeeeeiiiiiiieiiieeiieieeeeeeeeeeeeeeeeee 152
10.3.1 PCI Host Bridge Resource Allocation Protocol Overview ...................coeeeen... 152
10.3.2 HOSt BUS CONIIOIIEIS ..., 152
10.3.3 Producing the PCI Host Bridge Resource Allocation Protocol ....................... 153
10.3.4 Required PCI ProtOCOIS........oovviiiiiiiiieeeeee e, 154
10.3.5 Relationship with EFI_PCI_ROOT_BRIDGE_IO_PROTOCOL ...........cuvveuee.. 154
10.4 Sample PCl ArChitECIUrES ...........uuuuiiiiiiiiiiiiiiiie et ee e e e e e e e e e e e e eeeeeeeeeeees 155
10.4.1 Sample PCI Architectures OVerview .............cccccccii, 155
10.4.2 Desktop System with 1 PCI Root Bridge...........coooiiiiiiiiiiiiiiiiecceee 155
10.4.3 Server System with 4 PCl ROOt Bridges ........cccooiiiiiiiiiiiiiiiiiiiieeee e 156
10.4.4 Server System with 2 PCl Segments ... 157
10.4.5 Server System with 2 PClI HOSt BUSES .........ccoovviiiiiiiii e, 157
10.5 ISA Aliasing ConSIAErationsS..............uuuuuiuuiiiuiiiiiiiiiiieeeeeeerrereeeeereeereeeerereeeree e 158
10.6 Programming of Standard PCI Configuration Registers ..........vvvevviieiiiiiiiiiiieieennenen. 159
10.7 Sample IMpIemeNntation .......... ... e e e e e e eees 160
10.7.1 PCl enumeration ProCESS......ccivvviiiiiiiiiiiiieeeeeeeee e 163
10.7.2 Sample Enumeration Implementation.....................cccccc 165
10.8 PCI HostBridge Code DefinitioNS...........uuuuiiiiiiiiiiiiiiieiiieeiiieeeeeeeeeeeee e eee e e eeeeeeeeees 166
T0.8.1 INtrodUCHION ...oooiiiiiiiiiiie e 166
10.8.2 PCI Host Bridge Resource Allocation Protocol ..............cccooeeiei, 166
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL ............ 166
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.NotifyPhas
o PP 172
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.GetNextRo
o 12T o o =T () TP 176
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.GetAllocAt
EMDULES() -t 178
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.StartBusk
L0 a gL = 11T ] o () PR 180
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.SetBusNu
MDEIS() ceeeeeieiieeeeee e, 182
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.SubmitRes
(o0 o7 () I PP PPPPP PP 185
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.GetPropos
EUARESOUITES() .eeviriiieiiiiiiieiieee ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeaeeeas 188
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.Preproces
SCONIIOHEI()..evvrriiiiiieeieee et e e e e e e e e e e e e e e e e e e e e 191
10.9 End of PCI Enumeration OVEIVIEW ..............uueuuiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeas 194
10.9.1 End of PCI Enumeration ProtoCol ..., 194
0 I o = 1 o o o 195
R P oY [T T o R 195
11.2 PCl Platform OVEIVIEW ... ittt ee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeees 195
11.3 PCI Platform Support Related Information................eeeeviiiiiiiiiiiiiiiiiiciieeeeeeeeeeeeeeeeeee e 196
11.3.1 Industry Specifications ... 196

4/26/2016 Version 1.5



11.3.2 PCI SPEeCIfiCatioNS .....ceviiiiiiiiieeiieeeeeeeee e, 196

11.4 PCI Platform ProtoCol ............oeeiiiiiiiiiieee et a e e e 196
11.4.1 PCI Platform ProtoCol OVEIVIEW...........coccuiiiiiieee e 196
11.5 Incompatible PCI Device Support Protocol...............eeuieiiiiiiiiiiiiiiiiiieeeieeieeeeeeeeeeeeeee e 197
11.5.1 Incompatible PCI Device Support Protocol Overview.............cccccoeeeeeiieeeeennn. 197
11.5.2 Usage Model for the Incompatible PCI Device Support Protocol.................... 197
11.6 PCl Code DefiNitioNS.......cooeeieeiiee e e 198
11.6.1 PCI Platform ProtoCol............ocuuiiiiiiee oo 198
EFI_PCI_PLATFORM_PROTOCOL....cctttiiiiiiiiiiiiiieeeeeeeiiiie e e e eeieaeeeeeeeeannnes 198
EFI_PCI_PLATFORM_PROTOCOL.PlatformNotify() .......cccceeeeiiiiiiiiiieeeeeies 200
EFI_PCI_PLATFORM_PROTOCOL.PlatformPrepController() ...........cc..ccccuu... 202
EFI_PCI_PLATFORM_PROTOCOL.GetPlatformPolicy()..........cccccvvrreeeeeeannnnns 204
EFI_PCI_PLATFORM_PROTOCOL.GetPciROM() ....cccvviiiiiieeeeeiiieieeee e 206
11.6.2 PCIl Override ProtoCOI .........cooiueiiiiiiee e 207
EFI_PCI_OVERRIDE_PROTOCOL ....cttiiiiiiiiiiiiiieeee e e e 207
11.6.3 Incompatible PCI Device Support Protocol .............ccooeiiii, 208
EFI_INCOMPATIBLE_PCI_DEVICE_SUPPORT_PROTOCOL.........cccceeeeunnes 208
EFI_INCOMPATIBLE_PCI_DEVICE_SUPPORT_PROTOCOL.CheckDevice() ....

210

12

Lo A o [T TN O 213
12.1 HOT PLUG PCl OVEIVIEW......ceeiiiiieiiiiiieeeee ettt e e e e 213
12.2 Hot Plug PCI Initialization Protocol Introduction ...............eeeeeiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeee 213
12.3 Hot Plug PCI Initialization Protocol Related Information..........ccccccovvvviiiiiiiiiiiiennnnnn. 213
P2 S = To LU= 0 0 T=T o 214
12.5 Sample Implementation for a Platform Containing PCI Hot Plug* Slots ..................... 215
12.6 PCI Hot Plug PCI Initialization ProtoCol ................uueeiiiiiiiie e 216
EFI_PCI_HOT_PLUG_INIT_PROTOCOL ......cuttiiiiiieeeiiiiiiee e 216
EFI_PCI_HOT_PLUG_INIT_PROTOCOL.GetRootHpcList().........cccvvvereerrinnnee 219
EFI_PCI_HOT_PLUG_INIT_PROTOCOL.InitializeRootHpc() ........ccevveeeeeennnnneee 221
EFI_PCI_HOT_PLUG_INIT_PROTOCOL.GetResourcePadding()................... 225
12.7 PCI Hot Plug Request ProtOCOL............uuiiiiiiiiiiee e 227
EFI_PCI_HOTPLUG_REQUEST_PROTOCOL.NOtify() ....cevveeeeiiiirriiieeeeeeennns 229
12.8 Sample Implementation for a Platform Containing PCI Hot Plug* Slots ..................... 231
1 O
ST 0T o= g 1@ TN o o7 Lo Yo o ) 233
LS T IS0 o 1= VL@ I o) (oo | 233
EFI_SIO_PROTOQCOL ...ttt e e e e e e annes 233
EFI_SIO_PROTOCOL.RegIiSterACCESS() ....cceeeeeieeieeeiecceecce e 235
EFI_SIO_PROTOCOL.GEetRESOUICES()....coeeeeeeiieeieeeiieciecce it 237
EFI_SIO_PROTOCOL.SEtRESOUICES() .....oocuvvvrreeiieeiaiaiiiiiiee e e e e e 239
EFI_SIO_PROTOCOL.POSSIDIERESOUICES() .. vvvvereeeiiiiiiiiiiieee e 240
EF1_SIO_PROTOCOL.MOIfY() ..cccvvrriieeeeeieeiiiiieiee e et e e esrreee e e e 241

Version 1.5 4/26/2016 XVii



Platform Initialization Specification VOLUME 5 Standards

A e e e e e reeaaaeerenRsaeerenassaeerennsaeerennsaeernnnnnrrnnnnnan
Super I/0 and ISA Host Controller Interactions..........cccceeiiimieiiiiicencnns 243
14.1 DeSign DESCHIPHONS ...coiiiiiiiie et 243

1 T S 10 o 1= 1 PRSPPI 244
T4 .2 ISA BUS ..t a e e e 246
14.1.3 ISA HOSt CONEIOIIET ... 247
L O oo o= | B I L= o7 247
14.2 Code DEfINItIONS.......cooviiiiii i e e e e e e e et e e e e e e e eeeenes 248
T4. 21 EFL_SIO PPl ettt e e e e e e e e e 248
T4.2.2 EFL_ISA HC PPl ...ttt 254
14.2.3 EFI_ISA_HC _PROTOQCOL .....uutiiiiiiieeieeiieeee et 256
14.2.4 EF1_ISA_HC_SERVICE_BINDING_PROTOCOL......cccttiiiiiiiiiiiieee e 259
14.2.5 EFI_SIO_CONTROL_PROTOCOL......cccciiiieiee e 259

15
(03 S W I V(@ 2N = o o o o ) O 263
15.1 CPU 1/O ProtOCOI TEIMS .....eiiiiiiiee ettt e et e e e e e e e s ennnee e e e e e e e e e nnnnneees 263
15.2 CPU 1/O ProtoCol2 DESCHPLION .......uuuuiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeseeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeeeeeees 263

15.2.1 EF1 CPU I/O OVEIVIEW ...coeeeeiiiiiiiiee ettt a e e e 263

15.3 Code DEfiNItIONS.......cooviiiiiiii et e e e e e e e e e eeeeaes 264
15.3.1 CPU 1/O ProtOCOL. ... ..ottt e e 265
EFI_CPU _102_PROTOQCOL ....ccitiiiiiieiieee ettt e e e e 265
EFI_CPU_102 PROTOCOL.Mem.Read() and Mem.Write() .......ccccccuvrrrrrrnrnnnns 267
EFI_CPU_102_PROTOCOL.lo.Read() and 10.Write() .......cvvveeeeiiiiiiiiieeeeeeannes 269

BB e rrrreaasrrrnaaaerreRassaerrenasEetErnnanaerrnnannnrennnnnan
Legacy Region Protocol ... s e 271
16.1 Legacy Region ProtOCOI.........ccooviiiiiiiiii et e e et e e e e e e eenees 271
16.2 Code DEfINItIONS.......coouiiiii i e e e e e e et e e e e e e e eeeenes 271

16.2.1 Legacy Region ProtOCOL ...........uuuiiiiiiiiiiiieeee e 271
EFI_LEGACY_REGION2_PROTOCOL .....ccocitiiiiiieee e 271
EFI_LEGACY_REGION2_PROTOCOL.DeCode()......cccuurrrrreeeeriiiiiiieeeeeaeaannne 273
EFI_LEGACY_REGION2_PROTOCOL.LOCK()++tttteeeaiaauurrerieeaeeeiiiieeeeeeeeeennnene 274
EFI_LEGACY_REGION2_PROTOCOL.BOOtLOCK() ....uvvvvveeeeeeeeiiiiiiiiieee e 275
EFI_LEGACY_REGION2_PROTOCOL.UNLOCK() ...ceeuvviiiiiraeee e 276
EFI_LEGACY_REGION2_PROTOCOL.GetINfO()...cceeeevriiiiieeeeeieiiiiieeee e 277

17
I2C Protocol Stack.......cciiiiieccirricscrrrc s e e 281
17.1 DESIGN DISCUSSION ....ceiiiiiiiiiiii ettt e e e e e e e e e e e e e e 281

17.1.1 12C BUS OVEIVIEW ...ttt e e e ettt e e e e e e e e e et e e e e e e e eeeaeanaaans 281

17.1.2 12C Protocol Stack OVEIVIEW .........ccouiiiiiiiiiiiiieeeieeee e 282

17.1.3 PCl COMPACSON ..ottt e e 291

17.1.4 HOt PIUQ SUPPOI....oeeiieiiieeeeeeeeeeeeeeeeeeee ettt a e 292

17.2 DXE Code defiNitiONS ........ueiiiiiiee et e e e e e e e e e e e e e 293

17.2.1 12C Master ProtoCOl ..........ueeiiii e 293
EFI1_12C_MASTER _PROTOCOL......uutiiiiiiiiiiiiiiiee e ireeee e e e 293
EF1_12C_MASTER_PROTOCOL.SetBusFrequency().......cccceeeeeeeivveieeeeeeeannnns 300

XViii 4/26/2016 Version 1.5



EFI_I2C_MASTER_PROTOCOL.RESEH() cv..ververeveeeereeeseeeseeeeeeeseeeesseeessenenes 301

EF1_12C_MASTER_PROTOCOL.StartRequest().........ccccuvrerireeeiiiiiiiieeee e 302
17.2.2 12C HOSE PrOtOCOI ..ot 303
EFI_12C_HOST_PROTOCOL......ccctiiiiieeee et eeee e e eennneee e e e e e e e 303
EF1_12C_HOST_PROTOCOL.QueueRequest() ........cccevurrrrreeeeeiiiiiiiiieee e 305
17.2.3 12C 1/O ProtOCOL.......ueiiiiiiiee ettt e e e e e e e e e e e annneees 307
EFI1_I12C_IO_PROTOCOL ..ottt e e e e 307
EFI1_12C_IO_PROTOCOL.QUEUEREQUESE()....uvveerreeeeiiiiiiiiieeeeeeciiiiieeee e e e 310
17.2.4 12C Bus Configuration Management Protocol.........................co, 311
EF1_12C_BUS_CONFIGURATION_MANAGEMENT_PROTOCOL .................. 311
EF1_12C_BUS_CONFIGURATION_MANAGEMENT_PROTOCOL.
Enablel2cBusConfiguration() ..........uueeeieiiiiiiiieeeeeee e 314
17.2.5 12C Enumerate ProtoCol.............uuiiiiiiiiiiiee e 315
EFI_I2C_ENUMERATE_PROTOCOL .....cciiiiiiieieeee e 315
EF1_12C_ENUMERATE_PROTOCOL.Enumerate() .....ccccvvveeeeeiiiiiiiiieee e 317
EF1_12C_ENUMERATE_PROTOCOL.GetBusFrequency().........cccvvvveeeeeennnnns 318
L C I =L I @7o o [T 0 1= 10114 ] 1 318
17.3.112C MASEEI PPl ...t a e e e e 319
EFI_PEI_I2C_MASTER ... 319
EFI_PEI_12C_MASTER_PPL.SetBusFrequency().........cccuureereeriiiiiiiiieeee e 320
EFI_PEI_I12C_MASTER _PPLRESEI()..cieeeeiiiiiiiiiiiiiie et 321
EFI_PEI_12C_MASTER_PPL.StartRequest() ......ccccceveviiuiiiiiieeeiiiiieiieeee e 322
17.3.2 12C HOSE PP ..ottt a e e e e 323
EFI_PEI_I2C _HOST ...ttt e e e e e e e anes 323
EFI_PEI_I12C_HOST.StartReqUest() .. ..ceeeeiiiiiieiiiee e 325
LA T T 1 O 1 @ N . SRR 326
[ o o = 1 O [ PRSP URRR 326
EFI1_12C_10_PROTOCOL.GetDeVvicelNfo() ......uuuviiieeeiieiiiiiie e 329
EF1_12C_10_PROTOCOL.GetDevicelnfoldList() .........cccovmrreeeeiiiiiiiiiieeeeeeees 330
EFI_PEI_I12C_10.StartReqUEST() ... uvvvreeeeeeiiiiiiiiiiieee e 331
17.3.4 12C Bus Configuration Management PPl ..., 332
EFI_PEI_12C_BUS_CONFIGURATION_MANAGEMENT .........cooiiiiiiieieeeeis 332
EFI_PEI_12C_BUS_CONFIGURATION_MANAGEMENT.
Enablel2cBusConfiguration() ...........ueeeeeeoiiiiiiieee e 334
EFI_PEI_12C_BUS_CONFIGURATION_MANAGEMENT.I2cDeviceReset () .. 336
17.3.512C Enumerate PPl ... ..o 337
EFI_PEI_I2C_ENUMERATE ...t 337
EFI_PEI_12C_ENUMERATE_PROTOCOL.Enumerate()........c.ccoeevvvereereeennnnnnns 338
EFI_PEI_12C_ENUMERATE_PROTOCOL.GetBusFrequency() .....cccccceeeeeuneee 339

Error Codes 341
Error Code DefiNitiONS .....ooeeeeeeee ettt 341

Version 1.5 4/26/2016 Xix



Platform Initialization Specification VOLUME 5 Standards

XX

Figures
Figure 1. Pl Architechture S3 Resume Boot Path...............ccccoiiiiiii 87
Figure 2. PEIl Phase in S3 Resume Boot Path ... 88
Figure 3. Configuration Save for PEI Phase ..........ccocooiiii e 89
Figure 4. Host Bus CONIrollErs...........coooiiiiiii oo 153
Figure 5. Producing the PCI Host Bridge Resource Allocation Protocol..............ccccvvvvnnee. 154
Figure 6. Desktop System with 1 PCl RoOt Bridge ..........cuuviiiiiiiiiiiiieecceeeiiieeeee e 156
Figure 7. Server System with 4 PCI Root Bridges ..........cuuviiiiiiiiiiii e 156
Figure 8. Server System with 2 PCl Segments...........oooiiiiiiiiiiiiiiieceeieeeeee e 157
Figure 9. Server System with 2 PCI HOSt BUSES .......cccooii s 158
Figure 10. Super I/0O and ISA Host Controller Interactions............ccccceeeiiiiiiiinnnennnnnnnnnnn, 243
Figure 11. EFI CPU I/O2 ProtOCOl.........coooiiiiii e 264
Figure 12. SIMPIe 12C BUS ....oooiiii e e e 281
Figure 13. Multiple 12C Bus FreqUENCIES ..........cooiieiiiii e 281
Figure 14. Limited addreSS SPACE .......ccouiiiiiiiiiiiiiiii e 282
Figure 15. 12C Protocol StackK ... 284

4/26/2016 Version 1.5



Table 1. Drivers Involved in Configuring IDE DEVICES ..........occuuiiiiiiiiiiiiiiiiieeee e 53
Table 2. Field descriptiond for EFI_IDE_CONTROLLER_ENUM_PHASE...........ccccuvveeee.... 61
Table 3. EFI_ATAPI IDENTIFY DATA Definition . ..., 65
Table 4. EFI_ATA_EXT_TRANSFER_PROTOCOL field descriptions .........cccccceeeeivvveeennnnn. 73
Table 5. AML terms and supported OptiONS .......ccoieiiiiiiiiiii e 145
Table 6. Standard PCIl Devices — Header TYPe O ..........ooeiiiiiiiiiiiiieiiee e 159
Table 7. PCI-to-PCI Bridge — Header Type 1 ... 160
Table 8. ACPI 2.0 & 3.0 QWORD Address Space Descriptor Usage......cccccccvvvvvvieeniennnnnn. 170
Table 9. ACPI 2.0 & 3.0 ENd TagQ USAQE ......uvvviiiiiiiiiiiiiiiiieieeeeieee e e e e e e e e e e eeeeeeeees 171
Table 10. 1/0O Resource Flag (Resource Type = 1) USag€......uuvviiriiiriiiiiiiiiiieieeeiieeeeeeeeeeee, 171
Table 11. Memory Resource Flag (Resource Type = 0) USAge ......ccoevvveevivevieeiiieiieeneennenn. 171
Table 12. Enumeration DesSCriPHIONS ...........uuuiiiiiiiiiiiiiiiiii et e e e e e e e eeeeeeeas 174
Table 13. EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_ATTRIBUTES field

(o L=ETo o] 1o =P 179
Table 14. ACPI 2.0 & 3.0 Resource Descriptor Field Values for StartBusEnumeration()... 181
Table 15. ACPI 2.0 & 3.0 Resource Descriptor Field Values for SetBusNumbers()........... 183
Table 16. ACPI 2.0& 3.0 Resource Descriptor Field Values for SubmitResources().......... 186
Table 17. ACPI 2.0 & 3.0 GetProposedResources() Resource Descriptor Field Values ... 189
Table 18. EFI_RESOURCE_ALLOCATION_STATUS field descriptions ............cccccceenneee. 190
Table 19. EFI_PCI_CONTROLLER_RESOURCE_ALLOCATION_PHASE field descriptions.

193
Table 20. ACPI 2.0 & 3.0 QWORD Address Space Descriptor Usage.........ccccceeeevvirnneeen. 212
Table 21. ACP1 2.0 & 3.0 ENd TaQ USAQJE .....coeeiiiiiiiiiiiiiiee et 212
Table 22. Description of possible states for EFI_HPC_STATE ..., 224
Table 23. EFI_HPC_PADDING_ATTRIBUTES field descriptions ...........ccccccvveeeeeeeiinnnee. 227
Table 24. Functions in Legacy Region ProtocCol ............cooeiiiiiiiieiiiiici e 271

Version 1.5 4/26/2016 XXi



Platform Initialization Specification VOLUME 5 Standards

xXii 4/26/2016 Version 1.5



Table 1. Drivers Involved in Configuring IDE DEVICES ...........uuvvveeiiviiiiiiiieiieeiieeeeeeeeeeeeeeeeeeee 53

Table 2. Field descriptiond for EFI_IDE_CONTROLLER_ENUM_PHASE............ccccvveeen... 61
Table 3. EFI_ATAPI IDENTIFY DATA Definition . ..., 65
Table 4. EFI_ATA_EXT_TRANSFER_PROTOCOL field descriptions .........cccccceeevevvvveennnn.. 73
Table 5. AML terms and supported OPLtIONS ..........euvviiiiiiiiiiiiiiiieiieeeeeee e 145
Table 6. Standard PCIl Devices — Header TYPe O ..........ooeiiiiiiiiiiiiiieieeeeiiiiieee e 159
Table 7. PCI-to-PCl Bridge — Header TYPE 1 ...ovviiiiieiiiiiieeeeeeeeeeeeeeeeeeeeeee et 160
Table 8. ACPI 2.0 & 3.0 QWORD Address Space Descriptor Usage.........ccccccveeeeiiivnnnen. 170
Table 9. ACPI 2.0 & 3.0 ENA TaQ USAQE ......uvvuiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 171
Table 10. /0 Resource Flag (Resource Type = 1) Usage........ccovveeeeiiiiiiiiiiiiiieeeeee 171
Table 11. Memory Resource Flag (Resource Type = 0) USage ......ccocevveevveeveeeiiieiieeneennennn. 171
Table 12. Enumeration DeSCriPHIONS .........uuiuuiiiiiiiiiiiiiiiiiiieeieeeeeeee e e e e e e e e eeeeeeeeeees 174
Table 13. EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_ATTRIBUTES field

(o= Y] ] 0 (o -3 179
Table 14. ACPI 2.0 & 3.0 Resource Descriptor Field Values for StartBusEnumeration()... 181
Table 15. ACPI1 2.0 & 3.0 Resource Descriptor Field Values for SetBusNumbers()........... 183
Table 16. ACPI 2.0& 3.0 Resource Descriptor Field Values for SubmitResources().......... 186
Table 17. ACPI 2.0 & 3.0 GetProposedResources() Resource Descriptor Field Values ... 189
Table 18. EFI_RESOURCE_ALLOCATION_STATUS field descriptions ............ccccccuvveeeee. 190
Table 19. EFI_PCI_CONTROLLER_RESOURCE_ALLOCATION_PHASE field descriptions.

193
Table 20. ACPI 2.0 & 3.0 QWORD Address Space Descriptor Usage.......cccccevvvvvveeveennenn. 212
Table 21. ACP1 2.0 & 3.0 ENd Tag USAQE .....cceviiiiiiiiiiiiiie ettt 212
Table 22. Description of possible states for EFI_HPC_STATE .......coovvviiiiiiiiiiiiiiiiieeeieeee, 224
Table 23. EFI_HPC_PADDING_ATTRIBUTES field descriptions ...........cccccccvveeeiiiiiiineeen. 227
Table 24. Functions in Legacy Region Protocol ............ccoooiiiiiiiiiiiiiii e, 271

Version 1.5 4/26/2016 1



Platform Initialization Specification VOLUME 5 Standards

2 4/26/2016 Version 1.5



Platform Initialization Standards Introduction..........c.ceeiiriiiecreceececeeeenes 1

I IO A= oV 1Y AT 1
1.2 Terms Used in thiS DOCUMENT.............iiiiiii et e e 1
1.3 Conventions Used in this DOCUMENT............iiiiiii e e 6
1.3.1 Data Structure Descriptions ..., 6

1.3.2 Protocol DESCHPLIONS .....ooeeiiiiiiie e e e e e e 6

1.3.3 Procedure DesCrPliONS ......cooiiiiiiiiiiiii e 7

1.3.4 Pseudo-Code CONVENLIONS ......couuiiieiiiie et a e 7

1.3.5 TypographiC CONVENLIONS ..o 7

R =Y U1 =0 0= € SRR 8
SMBus Host Controller Design DisSCUSSION..........ccovveeeecciiirieresecmnssnneeeens 11
2.1 SMBUS HOSt CONtroller OVEIVIEW .......c.uuieeieeee et e e e e e e e 11
2.2 Related INfOrmMation............iiiiei et e et e e e et e e s e ea e eeees 11
2.3 SMBuUs Host Controller ProtoCol TEIMS .......coovuueiiiieee et 12
2.4 SMBus Host Controller ProtoCol OVEIVIEW ...........cooiveeiiiiiiee e 12
SMBus Host Controller Code Definitions........cccciieeiiiiiieeiireinessnssserenseenes 13
G Tt I 1 00T [ T3 1 o S 13
3.2 SMBuUS HOst Controller ProtOCOl ..........ooveiiiiiee e na e 14
EFI_SMBUS HC PROTOCOL ..o 14
EFI_SMBUS_HC_PROTOCOL.EXECUE() ...uvvreeeeeeeeiiiiiiieieee e 16
EFI_SMBUS_HC PROTOCOL.ArpDeEVICe()......cceeeeieeeiiee e 18
EFI_SMBUS _HC PROTOCOL.GEtArpMap().....cccceeeeeveieiieiieee e 20
EFI_SMBUS _HC PROTOCOL.NOtfY()....ooeieeeiieeieeeieee e 21

SMBus Design DiSCUSSION .....ccceeeeeiiiiiirireiceecsse s e s s s s s smssss s s s e e s e e nmmsssssnsenees 23
g I T a0 Yo [ e T o RN 23
S = 1o = Y U Lo 1= o Tt PSP 23
4.3 Related INfOrMatioN ...........iieeiie et e e e e e e st e e s et s e ra s e raaeeaaas 23
4.4 PE] SMBUS PPl OVEIVIEW .....eniieeieieeee ettt et e e e et e e e e e e s e e e e eaaas 24
SMBus PPl Code Definitions ........ccoveiieiiiiieiiiiiiireirersss s s s ssa s sasssnssessens 25
LT I a1 e Yo 18 T3 1 o) o NPT 25
oI o = ISV | =TT d o (T 26
EFI_PEI_ SMBUS2 PPl ... 26
EFI_PEI_SMBUS2_PPLEXECULE() ..ccoeeeeei e 28
EFI_PEI_SMBUS2_PPLAIrPDEVICE() ...coeeieeeieee oo 31
EFI_PEI_SMBUS2 _PPIL.GetArpMap().....cccooiieiiieeiee e 34
EFI_PEI_SMBUS2_PPLNOtfY()...coeeeeeeiieeee e e e 36
SIMBIOS ProtOCOl.......cciieiiieiiiiiireiiresirss s rsssrssssrssssrasssssssesssrssssensssasssanssenns 39
EFI_SMBIOS PROTOCOL ... 39

Version 1.5 4/26/2016 1



Platform Initialization Specification VOLUME 5 Standards

EFI_SMBIOS PROTOCOL.AAA()...ccceeiieeiieeieee e 41
EFI_SMBIOS PROTOCOL.UpdateString() .......cooeeeieeiieeeeeiiceeccies 44
EFI_SMBIOS PROTOCOL.REMOVE()....ccceieiiieiieiieeee e 45
EF1_SMBIOS_PROTOCOL.GENEXE() ...ceeeeevrriiiiieeeeeeiiiieeee e 46

7
|0 09 o T 5 1 e 1 =Y N 49
7.1 IDE CONrOlEr OVEIVIEW ....eeeiiieiee ettt ettt e et e et e e et e e s e e e e e s saa e esrabaneaes 49
7.2 DESIGN DISCUSSION ...ttt e e e e e et e e e e e e e e e e e e e e eans 49
7.2.1 IDE Controller Initialization Protocol OVerview............oooveieeiiieeeiiieeeieeeeeeee 49
7.2.2 IDE Controller Initialization Protocol References .........coooveueiiieeiiiiiiiiiiiieeeen. 50
42 T = 7= T3 (o | {0 U o o SR 51
7.2.4 Simplifying the Design Of IDE DIVEIS ...........uuuuuiiiuiiieiiiiiiiisieeeereerseeeeeeeeeeseeeeeeeee 52
7.2.5 Configuring Devices on the IDE BUS..............uuuuiiiuiiieiiiiiiiiiieeeereesseeeeeeeeeeseeeeeeeee. 52
7.2.6 Sample Implementation for a Simple PCI IDE Controller.............vvviiiiieeeeennee. 54
TR 07 Yo [N B L= {1110 1T TR 55
EFI_IDE_CONTROLLER INIT PROTOCOL........ceoiiiiiieieeeeeeea 55
EFI_IDE_CONTROLLER INIT _PROTOCOL........cccooeiiiiiieei e, 56
EFI_IDE_CONTROLLER_INIT_PROTOCOL.GetChannellnfo()..........ccccccvvrnnne. 58
EFI_IDE_CONTROLLER_INIT_PROTOCOL.NotifyPhase() ..........ccccvvvreeerrennns 60
EFI_IDE_CONTROLLER_INIT_PROTOCOL.SubmitData().........cccvvvreeerrunnnnee. 63
EF1_IDE_CONTROLLER_INIT_PROTOCOL.DisqualifyMode() ........cc.cccveuunnueee. 70
EFI_IDE_CONTROLLER_INIT_PROTOCOL.CalculateMode()........ccccceerrrrnnnnes 74
EFI_IDE_CONTROLLER_INIT_PROTOCOL.SetTiming().......ccceeeeeeeenrnnnrrnnnnnns 76
7.3.1 IDE Disk Information ProtocCol ............oouueiiiiiiiiiiiiieee e 77
EFI_DISK _INFO PROTOCOL ... 77
EFI_DISK_INFO_PROTOCOL.Interface...........ccccoeeiiiiiiiiiiiieccce 79
EFI_DISK_INFO_PROTOCOL.INQUIFY() ..cceeotrieeeeeeeeeeeiieeee e 81
EFI_DISK_INFO_PROTOCOL.Identify()........ccooeeiieiieeiieee e 82
EFI_DISK_INFO_PROTOCOL.SenseData() .........ccooeeveeiieiiiceccciies 83
EFI_DISK_INFO_PROTOCOL.Whichlde() .......coeoeeiiiiiieiiceecccies 84

8
£ 30 2 2 LY 1 [ 4 (= 85
8.1 S OVEBIVIBW ...ttt e e e e e et e e e et e e e et e e s et e e e eabeeeeeaananns 85
T € T Y= [T 85
8.3 REQUIMEMENTS ...ttt ettt ettt et e ettt e e et e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaens 85
8.4 ASSUMPLIONS ...ttt ettt e e et e ettt e et et e et et eeaaeeaeeeaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaens 85
8.4.1 Multiple Phases of Platform Initialization................cooooiiiiiiiiiii s 85
8.4.2 Process of Platform Initialization ..., 86
8.5 Restoring the Platform ..........eeeiiieieeeeeeeeeeeee e 86
8.5.1 Phases in the S3 Resume Boot Path............coooiiviiiiiiiiie e, 87
8.6 PEI Boot Script EXECULEr PPl.......ooeeeeee e 90
EFI_PEI_S3 RESUMEZ PPl ... 91
EFI_PEI_S3_RESUME_PPI. S3RestoreConfig()........cccovrrrrreeeeiiirriiiieeeee e, 92
8.7 S3 SAVe State ProtOCOL........ciieeiiiieee e 93
EFI_S3 _SAVE _STATE_PROTOCOL.......ccoiiiii i 93
8.7.1 SAVE State WIItE .. .ceeee et eeaaa s 94

2 4/26/2016 Version 1.5



EFI_S3_SAVE_STATE_PROTOCOL.WHE() «.veeveeeveeeeereeeeeeeeeeeseseeeeereseeeseee 95

EFI_BOOT_SCRIPT_IO_WRITE_OPCODE .......cooieiiiiiiiiieee e 97
EFI_BOOT_SCRIPT_IO_READ_WRITE_OPCODE ......cccccceeiiiiiiieeee e 99
EFI_BOOT_SCRIPT_IO_POLL_OPCODE........ccttiieiiiiiiiiiieee e 100
EFI_BOOT_SCRIPT_MEM_WRITE_OPCODE..........cccoiiiieeee e, 102
EFI_BOOT_SCRIPT_MEM_READ WRITE_OPCODE...........cccoevvuviiiiieeeeenns 104
EFI_BOOT_SCRIPT_MEM_POLL_OPCODE ........ccoiiiiiiieiee e 105
EFI_BOOT_SCRIPT_PCI_CONFIG_WRITE_OPCODE ...........coecviiiieeeeeeies 107
EFI_BOOT_SCRIPT_PCI_CONFIG_READ_WRITE_OPCODE .................... 109
EFI_BOOT_SCRIPT_PCI_CONFIG_POLL_OPCODE.............cceeevrrrrrreeeainnns 111
EFI_BOOT_SCRIPT_PCI_CONFIG2_WRITE_OPCODE ..........ccccovvvveeeeeeennns 113
EFI_BOOT_SCRIPT_PCI_CONFIG2_READ _WRITE_OPCODE .................... 115
EFI_BOOT_SCRIPT_PCI_CONFIG2_POLL_OPCODE...........ccccvririeeeeeiinnne 117
EFI_BOOT_SCRIPT_SMBUS_EXECUTE_OPCODE .......cccccceeviiiiiiiieeeeene 119
EFI_BOOT_SCRIPT_STALL_OPCODE........ccoetiiiiieeiiiiiiieee e 121
EFI_BOOT_SCRIPT_DISPATCH_OPCODE..........ccceiiittiiiiiee e 122
EFI_BOOT_SCRIPT_DISPATCH_2 OPCODE.........ccccciiieeee e 123
EFI_BOOT_SCRIPT_INFORMATION_OPCODE.........cccooiiieeeeeiiiieieeee e 124

8.7.2 Save State INSEI.......oeeiei e 124

EF1_S3_SAVE_STATE_PROTOCOL.INSEM()...euueeeeeeeaiiiiiiiieeeeeeeiiiieeeeee e e 125

8.7.3Save State Label. ... 126
EF1_S3_SAVE_STATE_PROTOCOL.LADEI() . .uueeeeeeeeaiiiiiiiiieee e e e 127

8.7.4 Save State ComPAre........cooooi i 128
EFI_S3_SAVE_STATE_PROTOCOL.COMPAre()......cccccuverereeeeeiiiiieeeeeeeeeannnne 129

8.8 S3 SMM Save State ProtoCol ............uuuiiiiiiiiie e 129
EFI_S3_SMM_SAVE_STATE_PROTOCOL .....cottiiiiiiiiiiiieiee e 130

9

ACPI System Description Table Protocol ........ccciiiiiiriiieeeccccrreeeeeeeees 133
9.1 EFI_ACPI_SDT_PROTOCOL......cc ittt e e e e e s nnneeeeeaeeeas 133

EFI_ACPI_SDT_PROTOCOL.GetAcpiTable()....ccccceuuieuiiiiieaeeeeeiiiiieeee e 135
EFI_ACPI_SDT_PROTOCOL.RegisterNOtify() .......cceuerrrriiiieeeeiiiiiiiieee e 137
EFI_ACPI_SDT_PROTOCOL.OPEN()..cceeiiiiiiiriiiiieiaeaaaeiiiiiieeeeeeesnrreeeeeeeeeannanes 139
EFI_ACPI_SDT_PROTOCOL.OPENSAL() ...cccvvvrreiieeeeiieiiiiiieee e e e e e e e e 140
EFI_ACPI_SDT_PROTOCOL.CIOSE() «eeeeeeeeiurrrreieeaeeaiiiiiiiiee e e e esireeeeeeeeesannnes 141
EFI_ACPI_SDT_PROTOCOL.GetChild()......cuvveeereeeaiaiiiiiiieaeeeeeriiieeeeee e e 142
EFI_ACPI_SDT_PROTOCOL.GetOPtiON() ...cuvvveeereeeeaaiiiiiiieeeeeeniiieeeeeeeeennnnes 143
EFI_ACPI_SDT_PROTOCOL.SetOPtioN().....ccuvvrereeeeiaiiiiiiiieeeeesiiieieeee e e e 149
EFI_ACPI_SDT_PROTOCOL.FindPath() .......uvveiiieeeiieiiiiiee e 150

10
O I Lo T3 N = e o = 151
10.1 PCIl HOSt Bridge OVEIVIEW .......coiiiiiiiiiiiiieiie ettt 151
10.2 PCI Host Bridge Design DiSCUSSION.........cuiiiiiiiiiiiiiieee ettt 151
10.3 PCI Host Bridge Resource Allocation Protocol ..............eeeeeveiieiiiiiiiieiieeiiieeieeeeeeeeeeeee 152
10.3.1 PCI Host Bridge Resource Allocation Protocol Overview ...................ceeeeeen. 152
10.3.2 HOSt BUS CONIIOIIEIS .....eoiieeiiiiieeeee et 152
10.3.3 Producing the PCI Host Bridge Resource Allocation Protocol......................... 153

Version 1.5 4/26/2016 3



Platform Initialization Specification VOLUME 5 Standards

10.3.4 Required PCI ProtoCOIS.........covvviiiiiiiiiieee 154
10.3.5 Relationship with EFI_PCI_ROOT_BRIDGE_IO_PROTOCOL ...........cuvvuuee.. 154
10.4 Sample PCl ArChitECIUrES ..........uuuuuiiiiiiiiiiiiiiieiie et e e e e e e e e eeeeeeeeeeeeeeeeees 155
10.4.1 Sample PCI Architectures OVerview ..., 155
10.4.2 Desktop System with 1 PCl Root Bridge...........coooiiiiiiiiiiiiiiii e 155
10.4.3 Server System with 4 PCl ROOt Bridges ........ccoooiiiiiiiiiiiiiiiiiiiiiecee e 156
10.4.4 Server System with 2 PCl Segments ..., 157
10.4.5 Server System with 2 PCI HOSt BUSES ..........cooooiiiiiiii, 157
10.5 ISA Aliasing CoNSIAErationsS..............uuuuuiuuiiiuiiiiiiiiiiieeeeeeerrereeeeeererereeerereeeree e 158
10.6 Programming of Standard PCI Configuration Registers ...........cccccooiiiiiiiiiiiniiiiinne. 159
10.7 Sample IMpPIemMENTAtION ............uuiiiiii e e e eeees 160
10.7.1 PCl enumeration ProCESS......ccivvviiiiiiiiiiiiieeeeeeeeee e 163
10.7.2 Sample Enumeration Implementation............................., 165
10.8 PCI HostBridge Code DefiNitiONS...........uuuuiiiiiiiiiiiiiieiiieeeiieeeeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeeeeees 166
T0.8.1 INtrodUCHION ....ooiiiiiiiiiiiieeee e 166
10.8.2 PCI Host Bridge Resource Allocation Protocol ..............cccooeeiei e, 166
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL ............ 166
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.NotifyPhas
o PR 172
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.GetNextRo
(o1 =TyTo [0 [T PP PPPPP PP 176
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.GetAllocAt
EFDULES() 1t 178
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.StartBusk
NUMETALION() ceeieieeieiiiiie et 180
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.SetBusNu
(18] 0 =T 5T IO UPPPPPPPPPPPN 182
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.SubmitRes
(o0 o1 () TP PPPPPPPP 185
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.GetPropos
EUARESOUICES() .evvvriiiiiiiiiieeieeee ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaeeas 188
EFI_PCI_HOST_BRIDGE_RESOURCE_ALLOCATION_PROTOCOL.Preproces
070 a1 (o] 1T () TP PP PPPPPI 191
10.9 End of PClI Enumeration OVEIVIEW .............uuuiuuiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeas 194
10.9.1 End of PCI Enumeration Protocol ...........ccccvvviiiiiie, 194
1
20 18 2 =1t o 4 o 1 T 195
R R oY [T T R 195
11.2 PCIl Platform OVEIVIEW.........uuueiiiiiiiiiiiiiiiiiiiiieieeeieeeveeeeeeeeeeaeeeeeeeeseeeseeeeeeeseeeeeeeeeeeeeeeeees 195
11.3 PCI Platform Support Related Information................eeeeeiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeee e 196
11.3.1 Industry Specifications ... 196
11.3.2 PCI SPeCifiCationS ......coviiiiiiiiiiiieiieeeee e 196
11.4 PCI Platform ProtOCOI ........... ettt e e e e eee e e e e eeeeeeeeeeeeees 196
11.4.1 PCI Platform ProtoCol OVErVIEW...........cccvviiiieiiiieeeeeeeeeeeee e 196
11.5 Incompatible PCI Device Support ProtoCol.............ueeeviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee e 197
11.5.1 Incompatible PCI Device Support Protocol Overview................cccoeeeeeeeeeenn. 197

4 4/26/2016 Version 1.5



11.5.2 Usage Model for the Incompatible PCI Device Support Protocol.................... 197

11.6 PCl Code DefiNitioNS.......coieiiieieee ettt a e e e e 198
11.6.1 PCI Platform ProtoCol...........cocuuiiiiiieee et 198
EFI_PCI_PLATFORM_PROTOQCOL . ....ciiiiiiiiiiiiiiieee e eeeiieie e e esiieeeeee e e e e 198
EFI_PCI_PLATFORM_PROTOCOL.PlatformNotify() .......ccccceeeveiiiiiiiiieeeeees 200
EFI_PCI_PLATFORM_PROTOCOL.PlatformPrepController() ............c.ccceen... 202
EFI_PCI_PLATFORM_PROTOCOL.GetPlatformPolicy().......ccceevvvveeeeeeeninnnes 204
EFI_PCI_PLATFORM_PROTOCOL.GetPciROM() ...ccocuvvviieiieeeeieeiiiieeee e 206
11.6.2 PCIl Override ProtoCOI .........coo i 207
EFI_PCI_OVERRIDE_PROTOCOL ...cciiiiiiiiiiiiiiiiieee e eeireeee e e e e 207
11.6.3 Incompatible PCI Device Support Protocol .............ccccoeeeeeiii, 208
EFI_INCOMPATIBLE_PCI_DEVICE_SUPPORT_PROTOCOL.........cccceeeeennnee 208
EFI_INCOMPATIBLE_PCI_DEVICE_SUPPORT_PROTOCOL.CheckDevice() ....

210

12

g 1o 8 o ¥ ' N = 213
12.1 HOT PLUG PCl OVEIVIEW......ceeiiiiieiiiiiiieeeee ettt a e e e e 213
12.2 Hot Plug PCI Initialization Protocol Introduction ...............eeeeiiiiiiiiiiiiiiiiiiieeiieeeeeeeeeeee, 213
12.3 Hot Plug PClI Initialization Protocol Related Information..............ccocociiieiiiiiinniiiinne. 213
P U= To TN =T 0 0 T=T o 214
12.5 Sample Implementation for a Platform Containing PCI Hot Plug® Slots ..................... 215
12.6 PCI Hot Plug PCI Initialization ProtoCol ...............euuveiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee e 216
EFI_PCI_HOT_PLUG_INIT_PROTOCOL ..ottt 216
EFI_PCI_HOT_PLUG_INIT_PROTOCOL.GetRootHpcList().........ccvvrereeeennnes 219
EFI_PCI_HOT_PLUG_INIT_PROTOCOL.InitializeRootHPC() ......ccvvveerrirerannne 221
EFI_PCI_HOT_PLUG_INIT_PROTOCOL.GetResourcePadding()................... 225
12.7 PCI Hot Plug Request ProtOCOL............uuiiiiiiiiiiieiee e 227
EFI_PCI_HOTPLUG_REQUEST_PROTOCOL.NOtIfy() ...cevveeeeriiiiiiiiieeeeeiinnns 229
12.8 Sample Implementation for a Platform Containing PCI Hot Plug* Slots ..................... 231
1 Y
ST 0T o =1 gl 1110 2N 2 o7 Lo Yo o ) POt 233
LR T IS0 o 1= o L@ I o) (oo | 233
EF1_SIO_PROTOQCOL .....uttiiiiiieeieeteee et e e e e e e e ennes 233
EFI_SIO_PROTOCOL.ReGIStEFACCESS() ....ceieeeiieeieeeiceciecce et 235
EFI_SIO_PROTOCOL.GEtRESOUICES() .....eesvvvrerereeeeaiiiiiieie e e et e e e 237
EFI_SIO_PROTOCOL.SEtRESOUICES() ....oecvvvveeeeeeeiiiiiiiiiee e et ee e e e 239
EFI_SIO_PROTOCOL.POSSIbIERESOUICES() .. vvvveeeeeiiiiiiiiiiieee e 240
EFI_SIO_PROTOCOL.MOQIfY() ..eeueeeeeeeeeeeeiiiiiiieieee et ee e e e e 241
L Y
Super I/0 and ISA Host Controller Interactions..........cccceceiimiciiiricencenns 243
14.1 DeSign DESCHIPHONS ...coiiiiiiiee et e e 243
1t I ST 0 o 1= 1L PRI 244
T4 .2 ISA BUS ..ttt a e e e 246
14.1.3 ISA HOSt CONEIOIIET ... 247
14.1.4 LOGICAl DEVICES ......eeeieiiiiiee ettt 247

Version 1.5 4/26/2016 5



Platform Initialization Specification VOLUME 5 Standards

14.2 Code DefiNitioNS......cccciii e e e e e ar e e e 248
T4. 2.1 EFL_SIO PPl ettt e e e e a e e e e e 248
T4.2.2 EFL_ISA _HC PPl ..ottt a e e 254
14.2.3 EFI_ISA _HC _PROTOQCOL .....uutiiiiiieee ettt e e e 256
14.2.4 EF1_ISA_HC_SERVICE_BINDING_PROTOCOL.......ccttieeiiiiiiiieee e 259
14.2.5 EFI_SIO_CONTROL_PROTOCOL......ccccttiiieee e 259

15

103 2 W 110 28 = o o Yoo | PRt 263

15.1 CPU 1/O ProtoCol TEIMS ...uiieiieeeeeeeee et e e e e e e e eeeeans 263

(IS A O UR VIO N =] (o) (oleTo] VAN B 1==Te1 4 ] 1 o] o NN 263
15.2.1 EF1 CPU 1/O OVEIVIEW ...coieeiiiiieiieee ettt 263

15.3 Code DefiNitioNS.......coiii e r e e e e e e eeeee e e e e eeeae e e e e e e aeraeeeaeees 264
15.3.1 CPU 1/O ProtOCOL.......ciiiiiiiieeeeeeeeeeeeeeeeee e 265

EFI_CPU _102 PROTOQCOL ....cciiiiiiiiiieee ettt eeeiee e einnaeee e e e e s e e 265
EFI_CPU_102_PROTOCOL.Mem.Read() and Mem.Write() .........cccvvvveeeeennnnns 267
EFI_CPU_102_PROTOCOL.lo.Read() and 10.Write() .......cevveeeeiiiiiiiiiieeeeees 269
BB it reees e e eeeasaeereeasaserenmsEeeerenRsEaeerennsatrrannnaernnnnnnrrnnnnnan

Legacy Region Protocol ... 271

16.1 Legacy Region ProtOCOL..........ouiiiiiiiiiieieee et 271

16.2 Code DefiNitioNS......cciiii e e e e e e e e e aeees 271
16.2.1 Legacy Region ProtOCOIl........coooi it 271

EFI_LEGACY_REGION2_PROTOCOL ....cccciiiiiiiieee e e e 271

EFI_LEGACY_REGION2_PROTOCOL.DeCOde().....ccccuvrrrrraeeaeiiiirriiireaeeaannnns 273

EFI_LEGACY_REGION2_PROTOCOL.LOCK() . tttteeeeaaiiurriiieaeeeeeiiiiiieeeeeeaannnns 274

EFI_LEGACY_REGION2_PROTOCOL.BOOtLOCK() ....vvvvvreireeeeeiiciiiiiieee e 275

EFI_LEGACY_REGION2_PROTOCOL.UNLOCK() ...ceeuvvvrieiraeeeeeiiiiiieeee e 276

EFI_LEGACY_REGION2_PROTOCOL.GetINfO()...ceeeieiirieiiieee e 277
17

L O 2 o oY o o IR - o |G 281

17.1 DESIGN DISCUSSION ...eeeiiiiiiieie e eeee et s e e e e ettt s e e e e e e e eeeata e e e eeaeeeeeansannnaaeaaaeeeennes 281
17.1.1 12C BUS OVEIVIEW ....ceeeiiiiiee ettt e e e e e e e e e e e e e e nneee e 281
17.1.2 12C Protocol Stack OVEIVIEW ...........oooviiiiiiiiiiii 282
L IS B O I 0o T o =4 =T o IR 291
LI I 3 o) 0T S 10T o] oo o 292

17.2 DXE Code definitioNS ........uiiiiieeeeeee et eeeeaas 293
17.2.1 12C Master ProtoCOl .......cooovvviiiiiiiiiiii e 293

EFI_I2C_MASTER _PROTOGCOL......uutiiiiiiiiiiiiiiiiee et 293
EFI_I12C_MASTER_PROTOCOL.SetBusFrequency()......ccccceeeeeccvrnrrrvnnennnnnnnns 300
EFI1_12C_MASTER_PROTOCOL.RESEt() ....ccvvvreiiiieeeaaiiiiiiieeee e eeiieeieee e 301
EF1_12C_MASTER_PROTOCOL.StartRequest().........ccccuririreeeiiiiiiiiieee s 302
17.2.2 12C HOSE ProtOCOI ..o et 303
EFI_I12C_HOST_PROTOCOL......cciiiiiieeee e e e e e 303
EFI1_12C_HOST_PROTOCOL.QueueRequest() ........ccceurrrrrieeeeiiiiiiiieeee e 305
17.2.3 12C 1/O ProtOCOL.....coeeiiiieiieeeeeeeeeeeeeeeeee e 307
EFI1_12C_IO_PROTOCOL ...cciiiiiiiiciiteeee ettt e e saraeee e e e e e e nnnnes 307

6 4/26/2016 Version 1.5



EFI1_12C_IO_PROTOCOL.QUEUEREQUESE()....uvveeeeeeeeiiiiiiieeiee e eeiiiieieeee e 310

17.2.4 12C Bus Configuration Management Protocol.........................cc, 311
EFI1_12C_BUS_CONFIGURATION_MANAGEMENT_PROTOCOL .................. 311
EF1_12C_BUS_CONFIGURATION_MANAGEMENT_PROTOCOL.
Enablel2cBusConfiguration() ...........ueeeeeeiiiiiiieeeeeee e 314

17.2.5 12C Enumerate ProtoCol.........cooovivviiiiiiiii e, 315
EFI_I2C_ENUMERATE_PROTOCOL ....ccciiiiiiiieieee e 315
EF1_12C_ENUMERATE_PROTOCOL.Enumerate() ......cccvvvreeeeeiiiiiiiieeee e 317
EF1_12C_ENUMERATE_PROTOCOL.GetBusFrequency() .........cccvvveeeeeeannnee 318

17.3 PEI Code definitiONS .........ei ettt e e e e e e e e e e e e eeeeeeeeees 318

17.3. 1 12C MASEEN PPl ...ttt a e e 319
EFI_PEI_I2C_MASTER ..ot e e 319
EFI_PEI_12C_MASTER_PPL.SetBusFrequency().........cccuvmrieeeriniiiiiieeeee e 320
EFI_PEI_12C_MASTER _PPLRESEI()..ceeieiiiiiiiiiiiiiie e 321
EFI_PEI_12C_MASTER_PPL.StartRequest() ......cccceeeereiiiiiiiiee e 322

17.3.2 12C HOSE PP ..t e e e e e e e 323
EFIL_PEIL I2C HOST .. .ottt a e e e et e e e e e e e e e 323
EFI_PEI_12C_HOST.StartReqUESH() ..vveeeeeeieeiiiieieee e 325

LA R B 1 O 1 @ . PP 326
[ o = 121 O PSRRI 326
EF1_12C_10_PROTOCOL.GetDeVvicelnNfo() ......uuuvirireeieeiiiiiiie e eiiiiiieeee e 329
EF1_12C_10_PROTOCOL.GetDevicelnfoldList() .........cccovrmerreeeiiiiiiiiiieee e 330
EFI_PEI_12C _10.StartReqUESE() .....uvvreeeeeeeiiiiiiiiiieee e 331

17.3.4 12C Bus Configuration Management PPl ..., 332
EFI_PEI_I12C_BUS_CONFIGURATION_MANAGEMENT ........ccoiiiiiiiieeeeeeins 332
EFI_PEI_12C_BUS_CONFIGURATION_MANAGEMENT.
Enablel2cBusConfiguration() ...........uereeieoiiiiiiee e 334
EFI_PEI_12C_BUS_CONFIGURATION_MANAGEMENT.I2cDeviceReset () .. 336

17.3.512C EnumMeErate PPl ..o, 337
EFI_PEI_I2C_ENUMERATE ...t 337
EFI_PEI_12C_ENUMERATE_PROTOCOL.Enumerate()..........ccoeevrveeeeeeennnnnnes 338
EFI_PEI_12C_ENUMERATE_PROTOCOL.GetBusFrequency() .....cccccceeeeauneee 339

Error Codes 341
Error Code Definitions 341

Version 1.5 4/26/2016 7



Platform Initialization Specification VOLUME 5 Standards

8 4/26/2016 Version 1.5



Figure 1. Pl Architechture S3 Resume Boot Path............cccccoviiviiiiiiiiiiiiiiiieeeeeeeeeee e 87

Figure 2. PEI Phase in S3 Resume Boot Path ... 88
Figure 3. Configuration Save for PEI Phase ... 89
Figure 4. HOost BUS CONTIOHIEIS .........eeiiiiiii e 153
Figure 5. Producing the PCI Host Bridge Resource Allocation Protocol.............ccccccceenies 154
Figure 6. Desktop System with 1 PCl ROOt Bridge ..........cuuviiiiiiiiiiiiiiieeec e 156
Figure 7. Server System with 4 PCI Root Bridges ........ccccooiiiiiis 156
Figure 8. Server System with 2 PCl Segments...........cccoiiiiiiiiiiiiii s 157
Figure 9. Server System with 2 PCI HOSt BUSES .......ccccoiiiie e 158
Figure 10. Super I/O and ISA Host Controller Interactions ...............cccoociiiiiiiiins 243
Figure 11. EFI CPU 1/O2 ProtOCOI........couiiiiiiiiiieei ettt 264
Figure 12. SIMPIE 120 BUS ...cooiiiiiee et e e e 281
Figure 13. Multiple 12C Bus FreqUENCIES ..........ccooiiiiiii i 281
Figure 14. Limited address SPacCe .........coooeiiiiiiiii i 282
Figure 15. 12C Protocol StackK ... 284

Version 1.5 4/26/2016 1



Platform Initialization Specification VOLUME 5 Standards

2 4/26/2016 Version 1.5



Platform Initialization Standards Introduction

1
Platform Initialization Standards Introduction

1.1 Overview

These sections define the core code and services that are required for an implementation of the
System Management Bus (SMBus) Host Controller Protocol and System Management Bus (SMBus)
PEIM-to-PEIM Interface (PPI).

The SMBus Host Controller Protocol is used by code, typically early chipset drivers, and SMBus
bus drivers that are running in the UEFI Boot Services environment to perform data transactions
over the SMBus. This specification does the following:

*  Describes the basic components of the SMBus Host Controller Protocol

*  Provides code definitions for the SMBus Host Controller Protocol and the SMBus-related type
definitions that are architecturally required.

The SMBus PPI is used by other Pre-EFI Initialization Modules (PEIMs) to control an SMBus host
controller.

This specification does the following:
e Describes the basic components of the PEI SMBus PPI

* Provides code definitions for the PEI SMBus PPI and SMBus-related type definitions that are
architecturally required.

1.2 Terms Used in this Document

16-bit PC Card
Legacy cards that follow the PC Card Standard and operate in 16-bit mode.
CardBay PC Card

32-bit PC Cards that follow the high-performance serial PC Card Standard. After
initialization, these devices appear as standard PCI devices.

CardBus bridge

A hardware controller that produces a CardBus bus. A CardBus bus can accept a CardBus PC
Card as well as legacy 16-bit PC Cards. CardBus PC Cards appear just like PCI devices to the
configuration software.

CardBus PC Card
32-bit PC Cards that follow the PC Card Standard.

HB
Host brid