Intel® 1/0 Controller Hub 6 (ICH6)
Family

Datasheet

For the Intel® 82801FB ICHG6, 82801FR ICH6R and 82801FBM ICH6-M
I/O Controller Hubs

January 2005

Document Number: 301473-002



INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. NO LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN
INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER, AND INTEL DISCLAIMS
ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES
RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER
INTELLECTUAL PROPERTY RIGHT. Intel products are not intended for use in medical, life saving, or life sustaining applications.

Intel may make changes to specifications and product descriptions at any time, without notice.

Designers must not rely on the absence or characteristics of any features or instructions marked “reserved” or “undefined.” Intel reserves these for
future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them.

The Intel® 82801FB ICHS, Intel® 82801FR ICH6R, and Intel® 82801FBM ICH6-M components may contain design defects or errors known as errata
which may cause the product to deviate from published specifications. Current characterized errata are available on request.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.

I2C is a two-wire communications bus/protocol developed by Philips. SMBus is a subset of the 1’c bus/protocol and was developed by Intel.
Implementations of the 1’c bus/protocol may require licenses from various entities, including Philips Electronics N.V. and North American Philips
Corporation.

Alert on LAN is a result of the Intel-IBM Advanced Manageability Alliance and a trademark of IBM.

Intel, Intel SpeedStep and the Intel logo are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and other
countries.

*Other names and brands may be claimed as the property of others.
Copyright © 2004-2005, Intel Corporation

2 Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



int6|® Contents

Contents

1 INEFOTUCTION .ottt 43
I © 1 V7T V[TV 46
2 SIgNAI DESCIIPTION .ot 53
2.1  Direct Media Interface (DMI) t0 HOSt CONtrOllEr.......cooiiiiiiieee e 56
2.2 P I EX DI S™ . ittt et e ettt ae—e et e hh e e e e e e e aeaeeeeeeeaeaesarnaeeeae 56
2.3 LINK 0 LAN COMNECT...ciiiitiiie ettt ettt ettt et e e et e e e bb e e e e e nreaeeens 57
2.4 EEPROM INEEITACE ....ueiiiiiitiie ettt ettt et e e et e e et e e e bbb e e e nreeeeenes 57
2.5  Firmware HUD INTEIfACE ......cooiiiiiiiie et 57
2.6 PCIINEITACE ....eiiie ettt e et e e et e e e e e 58
2.7 Serial ATA INEEITACE .....oc it e e e e e e e 60
2.8 IDE INEITACE ....eeeie ettt ettt et e e ettt e e e e e e e e 61
2.9 LPC INTEITACE ....eeiee ettt ettt e e e e ae e 62
2.10  INtErruPt INTEITACE ...oeeiiee ittt ettt e e e e e e e e e e b e e e e e eaaeeeas 63
2,11 USB INEEITACE ...eiiiiiiieiie ettt ettt ettt e e e bbb e e e e b b be e e e e nreeeeeens 64
2.12 Power Management INTEIfACE . .........ue ittt ee e e e e e eeaeeeas 65
2.13  ProCeSSOr INTEIMACE ......coiiiie ettt e ettt e et e e e b e e 67
2.14  SMBUS INEITACE ... ..eeiiiie ittt e e b et e et e e e e nre e e 68
2.15 System Management INtErfaCEe .......oooii it e e e e e 68
2.16 Real TIMe CIOCK INTEITACE ......ociiiiiiiie ettt e e 69
2,17 ORI CIOCKS ...ttt ettt et e e et bt e e e n e e e e e enee e e 69
2.18 MiSCEllaN@OUS SIGNAIS ... ..t r e e e e e e e e e e e e e e eeaee e e e s 69
2.19 AC '97/Intel® High Definition AUGIO LINK ........c.oveveeieeeeeeeeeeses e ee e ee e 70
2.20 General PUIPOSE /O ...ttt ettt et e e e e e e e e e e b e aenaeeeaeaens 71
2.21  POWEE QN0 GFOUNG. ....eiiiiiiiieie ettt ettt e ettt e e e et e e ek e e e e e s et b bt e e e e bbbeeee e nreeeane 73
A S 141 1 - 1o 1 PRSPPI 74
2.22.1 FUNCHONAI SErAPS . ettt ee ettt e ettt e e e e e e ae e e et e beeaeeaeaeaas 74
2.22.2 EXtErnal RTC CilCUIIY ....cooiiiiieai ittt ie e e ettt ee e ee e e e e e e et e e e e eeeeaaeaeeas 76
2.22.3 Power Sequencing REQUITEMENTS .........ooiiiiiii it er e e e e e e 76
2.22.3.1 V5REF /Vcc3_3 Sequencing RequiremMents .........ocoieiveeieieriieeeene e 76

2.22.3.2 3.3V/1.5V Standby Power Sequencing Requirements ...........c..cceeeuee. 76

2.22.3.3 3.3V/2.5V Power Sequencing Requirements...........ccccccveeeeeenenniiinnnnes 77

2.22.3.4 Vccl 5/V_Processor_ IO Power Sequencing Requirements ................. 77

3 PIN SEALES ...ttt 79
3.1 Integrated Pull-Ups and PUl-DOWNS .........uuuiiiiiiiiiieae et ee et eeeeeae e 79
3.2 IDE Integrated Series Termination RESISIOrS ...........uiiiiiiiiiiiiiiiiie e 80
3.3 Output and I/O Signals Planes and States ..........oeeaiiiiiiiiiiiiiiiiiiie e 80
3.4 Power Planes for INPUL SIGN@AIS.......coo oo 89
System ClOCK DOM@INS ..ot 95
FUNCLIONAl DESCIIPTION ...t 97
5.1  PCI-t0-PCI Bridge (D30:F0) ....eeueeitiieeeieaiaiiite ittt ee e ettt ee e e e e e aa e e s e seenneeeeaeeeaaeaeas 97
5.1.1  PCIBUS INEITACE ...ttt 97

5.1.2  PCI Bridge AS an INIALOL .......ooiiiiiieiiiie e aeeee e e e 97
5.1.2.1 Memory Reads and WIS .......coooiiiiiiiiiiie e 98

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 3



Contents
5.2
5.3
5.4
5.5
4

5.1.2.2 1/O Reads and WIIES........ccuiiiiiiiiie ettt e e 98
5.1.2.3 Configuration Reads and WIS ..........cc.ueeuiiiiiiiiiiiiiiiiiee e 98
5.1.2.4 LOCKEA CYCIES....nieieieieee ettt e e 98
5.1.2.5 Target/ Master ADOIS .......ooooiiiiiiiiiiie e 98
5.1.2.6 Secondary Master Latency TiMer........ccouuiariiiiiiiiiiieeiree e 98
5.1.2.7 Dual Address Cycle (DAC) ......uuuiuiiiiiiieeaee e 98
5.1.2.8 Memory and I/O Decode t0 PCl........coooiiiiiiiiiiiiie e 99
5.1.3 Parity Error Detection and GEeNEration.............cceuueeiiaariiiiiiiiiiieieeie e e 99
B.Lid P IR S T ettt ittt 100
N I === B 0o [ PP EPPRUR 100
5.1.6  PCI-to-PCI Bridge MOEl ..........ueuiiiiiiiiiieai e 100
5.1.7 IDSEL to Device Number Mapping......coooooumiiiiiiieee e ee e e e 100
5.1.8 Standard PCI Bus Configuration MechanisSm ............cccccoiiiiiiiiiiiiinie e 100
PCI Express* Root Ports (D28:F0,F1,F2,F3)......uuuiiiiiiaiiiaiieeee e 101
5.2.1  INterrupt GeNEIAtION. ...c.cei ittt e e e e e e e e e e e e e e ea e e e e e e aans 101
5.2.2  POWEIN MABNAGEIMENT. ...ttt e e ettt e e e s e e e e e e e e e e aeeeeesbebesneneanen 102
5.2.2.1  S3/ISA/ISS SUPPOI ...eeeeeeeee ettt e e e e 102
5.2.2.2 Resuming from Suspended State...........ccccuiiiiiiiiiiiiii e 102
5.2.2.3 Device Initiated PM_PME MeSSaQge........cccecuurmeiiiiieaaaaaeeaeeiiieeieeeeeaes 102
5.2.2.4  SMI/SCI GENEIAtION.....cuviiiie ittt ettt ettt 103
5.2.3  SERR#H GENEIALION ...cciiiiiiiie ittt 103
I S o] = [ o PSSP PPPRPR 103
5.2.4.1 Presence DeteClioN.......cc.eiiiiiiiiiiiee ettt 103
5.2.4.2 MeSSage GeNEratiON.......ccoiiiiiiuiiiiiiiiiiee e e et ee e e e e 104
5.2.4.3 Attention Button DeteCtion ..........ccoeeiiiiiiiiiiiiiiee e 104
5.2.4.4  SMI/SCI GENEIAtiON.....cuvviiieiiiiie ettt ettt 105
LAN Controller (BLiD8:FO).....ccci it ie e ettt e e ee e e e e et ee e eeeaeaaaeaeea s nnnnees 105
5.3.1 LAN Controller PCI BUS INtEIface ..........ccoocuiiiiiiiiiiiii e 106
5.3.1.1 BUS Slave OPeration ........coooiiiiiiiiiieie e ee e e e 106
5.3.1.2 CLKRUN# Signal (Mobile ONly).......ccooiiiiiiiiiiie e 107
5.3.1.3 PCIl Power Management.........ccoooi ittt a e ee e 107
5.3.1.4  PCIRESEt SIgNaAl....ciiiiiiiiiiiiiii et 108
5.3.1.5  WaKe-UpP BEVENTS ....oeiiiiiiiiiii ettt 108
5.3.1.6 Wake on LAN* (Preboot Wake-Up) ......ccccoiuiimiiiiiiieieeeieeeee e 109
5.3.2  Serial EEPROM INEITACE ......coiiiiiiiiii ittt 109
5.3.3  CSMA/CD UNIL.ciiiiiiiiiiie ittt ettt e e 110
5.3.3.1  FUI DUPIEX .ttt e e e e 110
5.3.3.2  FIOW CONLIOL....eeiiiiiiie ettt 111
5.3.3.3  VLAN SUPPOI ..ttt ettt e e e e e aaeaeees 111
5.3.4 Media Management INtErface .........oooi oo 111
5.3.5  TCO FUNCLONAILY ...ceiiiiieiiie ettt ee e e e e e e e 111
5.35.1 Advanced TCO MOUE .......cccoiiiiiiiiiiiiiiiee et 111
Alert Standard FOrMAt (ASF) ......eeei ot ee e e e e e e e e e e e e eae e aee e as 113
5.4.1 ASF Management Solution Features/Capabilities..........cccccueivieiieeiieiniiiiiie. 114
5.4.2  ASF Hardware SUPPOIt.......cooi ittt ee e ee et ee e ee e e e s e e s e e e eeeaaaaeeeennes 115
5.4.2.1  82562EMIEX...cciiiiiiiiee ettt 115
5.4.2.2 EEPROM (256X16, 1 MHZ).....cccuuiiiiiiiiiiie ettt 115
5.4.2.3 Legacy Sensor SMBUS DEeVICES........ccouiiiiiiiiiiiiiiieie e ee e 115
5.4.2.4 Remote Control SMBUS DEVICES .........ccovuiiiiiiiiiiiiieeeeieiie e 115
5425 ASF Sensor SMBUS DEVICES ........ueeeeeiiiiiiieeiiiiiie et 115
5.4.3  ASF SOftWare SUPPOIT ..ottt ee e eeaeeaeeeaens 115
LPC Bridge (w/ System and Management Functions) (D31:F0)........cccceeeereiiiiiiiiniiiinennene. 116

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



tel.

5.6

5.7

5.8

5.9

Contents

B5.5.1  LPC INEITACE ... .utieiie ettt 116

5.5.1.1  LPC CYCIE TYPES ..ottt ettt ee e et eeeeaaeaae e 117

5.5.1.2 Start Field Definition. ... 117

5.5.1.3 Cycle Type / Direction (CYCTYPE + DIR) ....coccvvmiiiiiiiiieieeiiie e 118

B5.5.114  SIZE oo 118

B.5.15  SYNC e 119

5516 SYNC TIME-OUL..cociiiiiiiiiiiiie ettt e nne s 119

5.5.1.7  SYNC Error INAiCAtION.....ccovviiieiiiiiie e 119

5.5.1.8  LFRAMEH USAQE ......eeiiiiiiiiiiiie ettt 119

5.5.1.9 1O CYCIES ittt a e 120

5.5.1.10 BUS MaSLer CYCIES ... .. 120

5.5.1.11 LPC Power Management..........oooiiiiuiiiiiiueiiiaiaeaiaaraeeaeeeeeeeeeeeeeenesesnenes 120

5.5.1.12 Configuration and Intel® ICH6 Implications..........ooveeiiiiiiiiiieeee 120

DMA Operation (D3L:F0) ... .. ettt ettt et ee e e e e e e e et ae e e e aaaeae s 121

5.6.1  Channel PriOFIY ....oooieieiee ettt e e e 122

5.6.1.1  FiX€d PrIOFILY «.oeeieiiee et 122

5.6.1.2  ROtatiNg PriOritY ..ceoiieeieiieie et e e e e e 122

5.6.2 Address Compatibility MOde ... 122

5.6.3 Summary of DMA Transfer SiZeS ..........uueieiiiiiiiiaiiiiiee e 123
5.6.3.1 Address Shifting When Programmed for 16-Bit

[/O CouNt DY WOTAS ..ot 123

5.6.4  AULOINITIANIZE ...t 123

5.6.5  SOftware COMMANGAS ......coouiiiiiiiiiiie ettt e e e s n e e enaes 124

LPC DIMA Lttt ettt h e e bt e e e e 124

5.7.1  ASSerting DMA REQUESTS .....ceiiiiaiiiii ettt ettt ee e e e e e e ee s 124

5.7.2  Abandoning DMA REQUESES ......cocoiiiiieiiiiie ettt ee e ee e e e e e eeeeas 125

5.7.3 General FIow of DMA TranSfers .......cooiiiiiiiiiie et 125

5.7.4  TermMiNal COUNL ...eiiiiiiiiiiie ettt e e e e e e naeee e e 126

B5.7.5  VEIY MOUC ...ttt e e e e e e e e e e e e ee e s 126

5.7.6  DMA Request De-aSSErtiON ......cooiiiiiiieiiee ettt e e e e e eas 126

5.7.7 SYNC Field / LDRQ# RUIES ....ccoiiiiiiiiii ittt 127

8254 TIMEIS (D3L:F0) .. ittt ettt ee e e e e e e ettt et e e eeaaaaeaeees e snnnaeseeeeees 128

5.8.1  TimMer PrOgramMiNg .........eeeeeeeeaeaieaasaiiieiieieeeeeeaaaasaasatseaesaeeeeeeaaeaeas s s annsaesreeeens 128

5.8.2 Reading from the Interval TIMer ... 129

5.8.21  SIMPIE REAU ..ccoiiiiiiei e 130

5.8.2.2 Counter Latch COmMmMaNd..........cccuuiiiiiiiiiiie e 130

5.8.2.3 Read Back COmMMANd..........c.oeeiiiiiiiiie et 130

8259 Interrupt Controllers (PIC) (D3L:F0) ...uuuuuiiiiiiieeeeee et ee e ea e 131

5.9.1  Interrupt HaNAIING ........ooeeeiiiiiiie e 132

5.9.1.1 Generating INteITUPLS ......ueeiiiiieeii et 132

5.9.1.2  Acknowledging INterruPLS. ......ccouir i ee e 132

5.9.1.3 Hardware/Software Interrupt SEQUENCE.........oeuveeeeeiiiiiiiiiiieie e ee e 133

5.9.2 Initialization Command Words (ICWX) .......coouiiiiiiiiiiieiiee e 133

B.9.2. 1 ICWL o e e 133

B5.9.2.2  ICW2Z o 134

B.0.2.3 IO W et 134

B5.9.2.4  ICWA L. 134

5.9.3 Operation Command Words (OCW) .......cceuiiiiiiiiiiiiiiie e ee e 134

SR S |V ToTo [Tl o) @] o =T = 11T o H T RTPR 134

5.9.4.1 Fully Nested MOUE ........uuuiiiiiiiiiaeeee e 134

5.9.4.2 Special Fully-Nested Mode ...........ccouuiiiiiiiiiieeeeee e 135

5.9.4.3 Automatic Rotation Mode (Equal Priority Devices) ........cccccceveeeeeeenennnn. 135

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 5



Contents

5.10

511

5.12

5.13

5.14

5.9.4.4 Specific Rotation Mode (Specific PriOrity).........cccoooeeiiiaiiiiiiiiiiiiieeeeen. 135
5.9.4.5 POl MOUE ......oiiiiiiiie e 135
5.9.4.6 CaSCAUE MOUE........cooiiiiiiiiieeiiieee e 136
5.9.4.7 Edge and Level Triggered MOde..........coooiiiiiiiiiiiiiiiieeee e 136
5.9.4.8 End of Interrupt (EOI) Operations ...........ceuieeeeeaiiiiiiiieiiiieeeeeeee e 136
5.9.4.9 Normal End of INterrupt.......coo oo 136
5.9.4.10 Automatic End of Interrupt Mode ..........ccooooiiiiiiiiiiiiiiie e 136
5.9.5  MaSKING INTEITUPLS ....eeeeiieiiiieie ettt ee e e e e e e et reeaeae e e e e e ennes 137
5.9.5.1 Masking on an Individual Interrupt Request...........cccooviiiiiiiiiiiiieneeenn. 137
5.9.5.2 Special Mask MOUE........ccooi ittt 137
5.9.6  Steering PCI INteITUPLS ..ottt ee e e e e e e 137
Advanced Programmable Interrupt Controller
AN S (O I (2 X B ) PP PP 138
5.10.1 Interrupt HANAING ....ooooiiii e e e e e e e e e e 138
o 0 o (=T U o] 1Y/ F= T ] o Vo [P PP EPPRUPR 138
5.10.3 PCI/PCI Express* Message-Based INterrupts ........ccccceeveeiiiiiiiiiiiineee e 139
5.10.4 Front Side Bus INterrupt DElIVEIY......ccooi i 139
5.10.4.1 Edge-Triggered OPEration ...........ccoceueaiaiiiiiimiieiiiieaaaaeeeeaesiieeieeeeeeeens 140
5.10.4.2 Level-Triggered OPeration ...........ccoouiaiiaiiiiiiiiieiieie e ee e 140
5.10.4.3 Registers Associated with Front Side Bus
INEEITUPE DEIIVEIY ..o 140
5.10.4.4 Interrupt MeSSage FOIMMAL.......cccooiiiiiiiiiiiiieie e 140
Serial INterrupt (D3L:F0) ..ottt te e e ee e e e e s e s e e et e e eeaeaaaaeaaanns 141
5.11.1  SHAIMT Frame ..ot 142
5.11.2 Dat@ FrameS .......ciiiiiiiiiiie ittt 142
5.11.3  SEOP Fram@ ...ttt ettt e e e e e e e e e e e e e e e e beae e e e 142
5.11.4 Specific Interrupts Not Supported via SERIRQ .......cooooiiiiiiiiiiiiiiiiieeeee e 143
5.11.5 Data Frame FOIMAL .........c.ooiiiiiiiiiiiiiiie e 143
Real Time CloCK (D31:F0) ...ttt e et e e e e e e e e e e e s e ae e e e eeeas 144
5.12.1 UPAAE CYCIES ..ttt e e et teeeaee e e e e 144
B.12.2  INTEITUPES. .. ettt ettt e ettt et e et e e e e e e e e e e e e e e e eeeeaeebebnnaenennanen 145
5.12.3 Lockable RAM RANGES ... ...ttt ee e e e e e e e et eaeeeaeeaaaaaaeeens 145
5.12.4 CentUrY ROIOVET .....oeiieiieiie ettt et eeeee e e e e e e 145
5.12.5 Clearing Battery-Backed RTC RAM ..o 145
Processor Interface (D3L:F0) ...ttt ee e ee e e e e nnnnaes 147
5.13.1 Processor INterface SigNalS....... .o 147
5.13.1.1 A20M# (MASK A20) ...ccoeiieiee ettt ettt ettt 147
5.13.1.2 INIT# (INitialization) .....cooeiiieeeee e 147
5.13.1.3 FERR#/IGNNE# (Numeric Coprocessor Error /
IgNOre NUMEIIC EITOI) ...t 148
5.13.1.4 NMI (Non-Maskable INnterrupt) ... 149
5.13.1.5 Stop Clock Request and Processor Sleep
(STPCLK# and CPUSLPH) .......uiiiiiieiieie e 149
5.13.1.6 Processor Power Good (CPUPWRGOOD) .........cuuiiiiiiieiiaiiaiiiieeieene 149
5.13.1.7 Deeper Sleep (DPSLP#) (Mobile Only) ..o 149
5.13.2 Dual-Processor Issues (Desktop ONIY)......cccooiii i 149
5.13.2.1 Signal DifferENCeS...ccuiiieie ettt 149
5.13.2.2 POWEr ManagEMENT......cuuiuieieiii e e ee e ee ettt e e e e 150
Power Management (D31:F0) ........uueiriiiieaaeaie ettt ee e e e e e e et r e e e ee e e e e e e e e e e s nneenes 150
5.14.1 FRATUIES. ..ottt ettt e et e e e e e e e e e e e e 150
5.14.2 Intel® ICH6 and SyStem POWET SEAteS .....ueeiiiiiiiiieeieii e 151
5.14.3 System POWETI PIANES........cooeiiiieie e 153

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



t6| Contents
®

5.15

5.14.4 SMIH/ISCl GENEIALION ....cceiiiiiiiiie ettt et eas 153
5.14.4.1 PCIEXPrESS™ SCl...oiiiiiiiiiiie i ae s 155
5.14.4.2 PCIEXPress® HOt-PlUgQ........ueiiiiiiiiiiaiiiieie e 155

5.14.5 Dynamic Processor CIOCK CONLIOl ............uuiuiiiiiiiiiiiiiie e 156
5.14.5.1 Transition Rules among SO/Cx and Throttling States...............cc......... 157
5.14.5.2 Deferred C3/C4 (Mobile ONly) ....coooiiiiiiiiee e 157
5.14.5.3 POPUP (Auto C3/C4 to C2) (Mobile ONly) .......ccoeeiiiiiiiiiiiiiiieieeeeeees 158
5.14.5.4 POPDOWN (Auto C2 to C3/C4) (Mobile Only) .......cccoiiiiiiiiiiiieeeeen. 158

5.14.6 Dynamic PCI Clock Control (Mobile ONnly) ..o 158
5.14.6.1 Conditions for Checking the PCl ClOCK............ccooiiiiiiiiiiiiiiiiieeeeees 158
5.14.6.2 Conditions for Maintaining the PCI CIOCK ..........ccoooiiiiiiiiiiiiiiiieeeeeeen 159
5.14.6.3 Conditions for Stopping the PCI CIOCK..........coooiiiiiiiiiiiiiiieeeee, 159
5.14.6.4 Conditions for Re-Starting the PCI CloCK...........ccooiiiiiiiiii, 159
5.14.6.5 LPC Devices and CLKRUN# ..........ccooiiiiiiiiiiiiiie e 159

B5.14.7  SIEEP SEALES .eiieiiii ittt ettt e e et ae e e e e e e e e e b e e aeee e s 160
5.14.7.1 Sleep State OVEIVIEW ......cooeiiiiiiiaiiiiiiiieieeie e e e e e e et eeaeaaaee s 160
5.14.7.2 Initiating SIEEP SLALE .......uieiiiiieeiiei e 160
5.14.7.3 EXitiNg SIEEP STAES ... .uuiiiiiiiiieeaee et 160
5.14.7.4 PCI Express* WAKE# Signal and PME Event Message ..................... 162
5.14.7.5 Sx-G3-Sx, Handling Power Failures ..........ccccoeeiieiiiiiiiiiiiiieeeeeeeeeee 162

5.14.8 Thermal Management.. ... ..o ee e e e e e e e e e aeeeeeas 163
5.14.8.1 THRM# SigNal....cccooiiiiiiiiiiiiiiii e 163
5.14.8.2 Processor Initiated Passive Co0liNG ...........euieeiiiiniiiiiiiiieie e 163
5.14.8.3 THRM# Override Software Bit ..........cccoeviiiiiiiiiiiiie e 163
5.14.8.4 ACHVE COOING ..cciiiiiiie ettt ae e 163

5.14.9 Event Input Signals and Their USAge .......coooiiiiiiiiiiiiiiiiie e 164
5.14.9.1 PWRBTN# (POWEr BUION) ...ceiiiiiiiiiiiiiiiiiieie et ee e 164
5.14.9.2 RI# (RING INAICALON) .....euieiiiieieie e 165
5.14.9.3 PME# (PCIl Power Management EVENt) ........cccccooiiiiiiiiiiiiiiiiiieee e, 165
5.14.9.4 SYS_RESETH SigNaAl....cccoiiiiiiiiiiiie e 165
5.14.9.5 THRMTRIPH SigNal .....ccooiiiiiiiiiiiiie e 166
5.14.9.6 BMBUSY# (MODIle ONIY) ..couiiiieiiiiiiiee e 166

5.14.10 ALT ACCESS MOUE.......eiiiiiiiiiiie ettt ettt ee e s b ee e e 167
5.14.10.1 Write Only Registers with Read Paths in ALT Access Mode............... 168
5.14.10.2 PIC RESEIVEA BIlS......uiiiiiiiiiiie ettt 169
5.14.10.3 Read Only Registers with Write Paths in ALT Access Mode............... 170

5.14.11 System Power Supplies, Planes, and Signals ... 170
5.14.11.1 Power Plane Control with SLP_S3#, SLP_S4# and SLP_S5#............ 170
5.14.11.2 SLP_S4# and Suspend-To-RAM Sequencing ..........ccoceeuevveiieeeeeeeeennn. 171
5.14.11.3 PWROK SIgNAL ..cceiiiiiiiieeeiiie ettt 171
5.14.11.4 CPUPWRGD SigNal.....cccciiiuiiiiiiiiiiiie et 171
5.14.11.5 VRMPWRGD SigNal .....ccoiiiiiiiiiiiiiiiie e 171
5.14.11.6 BATLOWH# (Battery Low) (Mobile ONly) ..........eeeeeriiiiiiiiiiiiiiiieeeeeeeeen 171
5.14.11.7 Controlling Leakage and Power Consumption

During LOW-POWET States .......ccoiiiiieiiiiiie et 172

5.14.12 CIOCK GENEIALOIS ....ceieiutiieiee ettt ee ettt e ettt e ettt e et e e e e en e e e er e e esannneee e 172

5.14.12.1 Clock Control Signals from Intel® ICH6 to Clock
Synthesizer (Mobile ONIY) .......ooi e 173

5.14.13 Legacy Power Management Theory of Operation ...........ccccceeeeeeeiiieiiiiiiiieieeeeenn. 173
5.14.13.1 APM Power Management (Desktop ONly) ........coeeeeeiiiiiiiiiiieiieieeeeeeenn. 173
5.14.13.2 Mobile APM Power Management (Mobile Only) ..........cccccceeeiiianiinns 173

System Management (D31:F0)......oiii it r e e e e e e eas 174

5.15.1 Theory Of OPeIation ..........e ittt r e e e e e e e e e e eee e e s 174

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 7



Contents
5.16
5.17
5.18
5.19
8

5.15.1.1 Detecting a SYStem LOCKUP ......ceiiiiiiiaiiiiieiieieeee e 174
5.15.1.2 Handling an INtrUder .........ooooiiiiiii e 174
5.15.1.3 Detecting Improper Firmware Hub Programming .............ccccccviveennee.n. 175
5.15.2 Heartbeat and Event Reporting via SMBUS .........cccuiiiiiiiiiiiaiai e 175
IDE CONtroller (D3L:FL) ...ttt ettt e e ee e e e e e e e e e anennaeeeeeeeens 179
B5.16.1  PlO TrANSTEIS ..eeiiiiiieiiie ettt 179
5.16.1.1 PIO IDE TimiNG MOAES ........uuuiiiiiiiiiiieae et 179
5.16.1.2 IORDY MAaSKING ....uvtieiiiiiieieaii ettt e et ee e ee e e e e e e eeneaeaees 180
5.16.1.3 PIO 32-Bit IDE Data POrt ACCESSES.......ccceeiiiirieeeiiiiiiieeiiiieee et 180
5.16.1.4 PIO IDE Data Port Prefetching and PoSting ..........ccccceeeiiiiiiiiiiiiiiieenne. 180
5.16.2 BUS MaSLEr FUNCHION .....cuiiiiiiii ittt 181
5.16.2.1 Physical Region Descriptor FOrmat ..........ccueuueiiiiiiiiieeniiiiiieeieeeeeen 181
5.16.2.2 Bus Master IDE TiMINGS ....cccuuuuiiiiiiieeaee e ee e e 182
B5.16.2.3  INTEITUPLES ..ttt oo e e e e et e et ettt et e e s e e e e e e e e e e e eeeeeaeaes 182
5.16.2.4 Bus Master IDE OPeration ...........ccccieeaiaiiiiiiiieiieie e e e e ee e 182
5.16.2.5 ErOr CONAIIONS .....ovveeiiiiiiiie ettt 183
5.16.3 Ultra ATA/L00/66/33 PrOtOCOL .....cccoiiiiiiiiiiiieiie et 184
5.16.3.1 OPEIALION ...ttt e e e e e e e e ettt e e ee e e e e e e nnnaees 184
5.16.4 Ultra ATA/33/66/100 TIMING ..eeurueeitieieeeae ettt ee e e e e e e e e ae e e eaaaaaeeeeeaaans 185
5.16.5 ATA SWAP BaY...oiiiiiiiiiiiiiei et e 185
o G I |V B I = o o 11 o PP PPRUPR 185
SATA HOSt CONtroller (D3L:F2) ...ttt e e e e e e eeeaae e e e e as 186
5.17.1 Theory Of OPeration.......cooi oot ee e ee e e e e e e e 186
5.17.1.1 Standard ATA EMUIALION .......ooviiiiiiiiii e 186
5.17.1.2 48-Bit LBA OPEIatiON ....ccceii it ie ettt ee e e e e e eaees 187
5.17.2 SATA SWaP BAY SUPPOIT. ...eeeetititiee ettt e e e e e e e e e eeeeeaeeneaeanes 187
5.17.3 Intel® Matrix Storage Technology Configuration (ICHER Only)...........c.cccvcvue.... 187
5.17.3.1 Intel® Application Accelerator RAID Option ROM...........c.ccccceveveveurenne., 187
5.17.4 Power Management OPeration ..........oooai o iiiiieeiieie e e eeeee e e e e e e e 188
5.17.4.1 Power State MapPiNgsS.....cooooouieeeieeieie e e e ee e e e e e e e ee e 188
5.17.4.2 Power State TranSitioNS ........cccueeieiiiiieeie et e e 189
5.17.4.3 SMI Trapping (APM) ...t 190
B5.L7.5 SATALED .ot 190
5.17.6 AHCI OPEIALION ....eeiiieiieeie ettt ettt e ee e e e e e e e e e ee e e e e eeaaaaeeaeeaanns 190
High PreciSion EVENT TIMEIS ........iiiiieiieee ettt ee e e e e e e e e e e e e e s nnnenes 191
B5.18.1  TIMEE ACCUIBCY -.teetteeeeeeaeaaeaae ettt ee e e e e e aa s e eataesbeeeeeeaeeaeaa s e asnssnsaeaeeeeaeaaaaaeananns 191
N S I o (=T £ U o] 1Y/ F= T ] o] Vo TSP RPPRUPI 191
5.18.3 Periodic vS. NON-PeriodiCc MOUES. .........cocoiiiiiiieiiiiiiie e 192
5.18.4 ENabliNg the TIMEIS . ...t ee e ee e e e e e e 192
5.18.5 INtEITUPL LEVEIS ...ttt ee e eeaae e e e e 193
5.18.6 Handling INTEITUPLS ...cooiiiiiii ettt eeeee e e e e e e e ens 193
5.18.7 Issues Related to 64-Bit Timers with 32-Bit ProCeSSOrS.........coocuveeeeriiieieennnnnn 193
USB UHCI Host Controllers (D29:F0, F1, F2, and F3) ... 194
5.19.1 Data Structures in Main MEMOIY ..........uiiiieiiiiaiaiiiiee e ee e e e e 194
5.19.2 Data Transfers to/from Main MEeMOIY .........ccooiiiiiiiiiiiiiiie e 194
5.19.3 Data Encoding and Bit StUffing..........coooiiiiiiiiii e 194
5.19.4 BUS PrOOCOI ..ottt e 194
N R o R = 1 @ [T ¢ o [P UUPU TN 194
5.19.4.2 SYNC FIIU ..eeeeieiieiee et 194
5.19.4.3 Packet Field FOrMALS .........ccooiiiiiiiiiiiiiie e 195
5.19.4.4 AdAress FIelUS .......uuiiiiiiiii e 195

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



t6| Contents
®

5.20

5.21

5.22

5.19.4.5 Frame NUmMber Field ..........coooi e 195
5.19.4.6 Data FIeld......coueeiii et e e et e s 195
5.19.4.7 Cyclic Redundancy Check (CRC)......cccciuiiiiiiiiiieee e 195
5.19.5 PacKet FOMMALS.....ccoiii ettt er e e e e e e e e 195
5.19.6 USB INTEITUPLES ...ttt e e e e e e e e e e e e eeeeeeaaebe b e as 195
5.19.6.1 Transaction-Based INterrupts..........cceueeiiiiiieaniiie e 196
5.19.6.2 Non-Transaction Based INterruptsS ........cceeereeeeiaiiiiiiiiiiiiiieeee e 198
5.19.7 USB POWEr MaNAgEIMENT .....coiiiiiiiiie ittt e e e e e e ee e ae e ae e e aes 198
5.19.8 USB Legacy Keyboard Operation............cccuuuuuiiiiriiiieon e 199
USB EHCI Host Controller (D29:F7) .. ..ottt 201
5.20.1 EHC INIAIZALION ...ttt e e e e e e eas 201
5.20.1.1 BIOS INItIaliZatiON ... 201
5.20.1.2 Driver INitialiZation.............eeiiiiiiiiii e 201
5.20.1.3 EHC RESEIS ..ot ee e 202
5.20.2 Data Structures in Main MEMOTY ........ccoiuiuiiiiiieieee e 202
5.20.3 USB 2.0 Enhanced Host Controller DMA ... 202
5.20.4 Data Encoding and Bit Stuffing ...........coooiiiiiiiii e 202
5.20.5 Packet FOMMALS.....ccoi ittt e e e e e e e e e e 202
5.20.6 USB 2.0 Interrupts and Error CONditioNS .........coooiouiiiiiiiieiieeie e 203
5.20.6.1 Aborts on USB 2.0-Initiated Memory Reads ............ccccvviiiieiieeeeeenannn. 203
5.20.7 USB 2.0 POWer ManagemeNnt ........cccoiiiiiiiiiiiiiiiiieie e e e e e eeaeeeeeeeaeaeeneneaees 204
5.20.7.1 PAUSE FRALUIE ....ccoiiii i e e ee e e e ae e 204
5.20.7.2 SUSPENA FEATUIE ......ueeiiiiiiiieeee ettt eeae e e e e e 204
5.20.7.3 ACPI DEVICE STAES ....ueeiiiiiiiieieeei et ee e ee e 204
5.20.7.4 ACPI SYStemM SEAES ....coiiiiiiii it 205
5.20.7.5 Mobile CoNSIderations ...........ccoiiiiiiaiiiiiii e ee e 205
5.20.8 Interaction with UHCI HOSt CONtIOIErS ........cooiiiiiiiieiiee e 205
5.20.8.1 POrt-ROUtING LOGIC ..ceeeieeiee ettt 206
5.20.8.2 DeViICE CONNECES ... oottt ie et ee e e e e e e e e e eeaeaaeeaeas 207
5.20.8.3 DeViCE DISCONNECES .....uueiiiiiiiieeaeaie ettt ee e e et ee e aeaae e e e s 207
5.20.8.4 Effect of Resets on Port-Routing LOGIC..........uueuieiiiiiiiiiiiiiiiiieeeeeen. 208
5.20.9 USB 2.0 Legacy Keyboard Operation...............ccceeiieaiiaiiiiiniiiieeie e 208
5.20.10 USB 2.0 Based Debug POrt ...t 208
5.20.10.1 Theory Of OPEration ...........oeui it ee e e e e e e 209
SMBUS CONroller (D3L:F3) ...ttt e ee e e e e e e e e e e e e eee s 214
5.21.1 HOSEt CONLIOIET ...ttt et e e e e e e e e e e e e s 214
5.21.1.1 Command ProtOCOIS ........cceeiiiiiiiiiiiiiiee e 215
5.21.2 BUS AFDITFAtION ...ttt e e eas 218
2 TG T = U 1S3 11 Y o [PPSR 219
5.21.3.1 Clock StretChing .......ceeeeiiiieee e 219
5.21.3.2 Bus Time Out (Intel® ICH6 as SMBUS MasSter) ........cccccceeeeeeeeeriinienee 219
5.21.4 INterruptS / SMIFH .. 220
5.21.5 SMBALERTH ...ttt ettt ee e 221
5.21.6 SMBus CRC Generation and ChecCKing...........cceeeiiariiiiiieiiiiieee e 221
5.21.7 SMBUS SIave INTEIACE .....oeeiiiiiiiii et 221
5.21.7.1 Format of Slave Wrte CYCle .......cociiiiieiieieeee e 222
5.21.7.2 Format of Read Command ..........coooiiiiiiiiiiiieeee e 223
5.21.7.3 Format of Host Notify Command ............ccoiieiieiiiiiieee e 225
AC '97 Controller (Audio D30:F2, Modem D30:F3) .....ccoiiiiiiiieee e 226
5.22.1 PCIl POWEr ManageMENT. ... ..cooiiiiiiiiiii ettt e e e aeaeaeeeeeaeeeaeeanaeaenes 228
5.22.2  AC-LINK OVEIVIBW ...ttt e e e e e e e e e e e eaeae e eeeas 228

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 9



]

Contents IntGI ®
5.22.2.1 REQISIEI ACCESS ...ueeiiiieiiee ettt e e e ettt eeeee e e e e e aa e e ennnneaees 230
5.22.3 AC-LINK LOW POWEE MOUE ...ttt ettt 231
5.22.3.1 External Wake EVENt ..........cooiiiiiiiiieeoiiiieee ettt 232
5.22.4 AC 97 COld RESEL .....eiiiiiiiii it 233
5.22.5 AC 97 WAIM RESEL....cciiiiiiiiiiiiiii ittt e 233
5.22.6 Hardware Assist to Determine ACZ_SDIN Used Per Codec............cccovvvvvvrnnnnnen. 233
5.23 Intel® High Definition AUdio (D27:F0) .....uuuiiiiiiiieieie et ee e ee e e e e 234
5.23.1 LiNK ProtOCOI OVEIVIEW .......coiiiiiiiiiiiieie ettt 234
5.23.1.1 Frame COmMPOSItION......coii it e e 234
5.23.2  LINK RESEL ...t 235
5.23.3 LiNK POWEr MANageMENT ........uuiiiiiiiiiaeae ettt ee e e et ee e e e e e aae e e e eans 235
6 Register and Memory MapPiNg ...t 237
6.1  PCI DevVvices and FUNCHIONS ........coiiiiiiiiiie ettt ee e n e eeenes 238
6.2 PCl CONfIQUIATION IMBP ..eeeieiieie ittt ee e e e e e e e e et aeeeeae e e e e e e e anns 239
LIRS T 1@ I V- o TP UUUPRURPPRTN 239
6.3.1  Fixed /O AdAreSS RANQGES. .. ...uuiiiiiiiieieae ettt ee e e ettt eeeeaaeaaeaaeeaaans 239
6.3.2 Variable 1/O DeCOde RANGES ......uueiiiiiieae ettt ee e e e e e e e 242
L A Y/ [T ¢ g Lo YA /=T o F TR 243
6.4.1 Boot-Block Update SChemME.........ueuiiiiiiiiiaii e 244
7 Chipset Configuration REQISTEIS ..........cooioioiieeceeeeeee e 247
7.1  Chipset Configuration Registers (Memory SPACE) ....ccceeiieeeeiaiiiiiiiiiieeieee e e e ee e e 247
7.1.1 VCH—Virtual Channel Capability Header Register............cccccieiiieiiiiniiiiiiiee. 249
7.1.2 VCAP1—Virtual Channel Capability #1 RegiSter........cccccceeiiiiiiiiiiiiieiie e 249
7.1.3 VCAP2—Virtual Channel Capability #2 RegiSter........cccccceeiiiiiiiiiiiiiie e 250
7.1.4 PVC—Port Virtual Channel Control RegiSter..........ccooiiiiiiiiiiiiiiiiee e 250
7.1.5 PVS—Port Virtual Channel Status RegiSter ............ccooviiiiiiiiiiiiiiiieee e 250
7.1.6 VOCAP—Virtual Channel 0 Resource Capability Register ..........ccccccevveiiinnnnee. 251
7.1.7 VOCTL—Virtual Channel 0 Resource Control Register...........ccccueeieeieeeiienniiinns 251
7.1.8 VOSTS—Virtual Channel 0 Resource Status Register ..........ccccoeeveeeiieeriiniiiinenes 252
7.1.9 RCTCL—Root Complex Topology Capabilities List Register.........cccccceeeeeenannnnn. 252
7.1.10 ESD—Element Self Description ReQISLEr .........cuuiiiiiiiiiiiiaieiiieee e 252
7.1.11 ULD—Upstream Link Descriptor REQISIEr ........ccuiieiiiiiiaiiiiiiiiieeie e 253
7.1.12 ULBA—Upstream Link Base Address RegiSter..........ocoociuiiiiiiiirieeaeeeeeieee 253
7.1.13 RP1D—Roo0t Port 1 Descriptor REQISter..........ueiiiiiiiiieeaeeee e 253
7.1.14 RP1BA—Roo0t Port 1 Base Address RegiSter .......coooiviiiiiiiiiiiiiie e 254
7.1.15 RP2D—Ro00t Port 2 Descriptor REGISter..........ueiiiiiiiiieeeee e 254
7.1.16 RP2BA—Ro0t Port 2 Base Address RegiSter ........ooooviiiiiiiiiiiiiieeeeee e 254
7.1.17 RP3D—Ro00t Port 3 Descriptor REQISter..........uuiiiiiiiiieeeee e 255
7.1.18 RP3BA—Ro00t Port 3 Base Address RegiSter ........oooiviiiiiiiiiiiiiie e 255
7.1.19 RPA4D—Ro0o0t Port 4 Descriptor REQISter..........ueiiiiiiiiieeaee e 255
7.1.20 RP4BA—Roo0t Port 4 Base Address RegiSter .......ooooiviiiiiiiiiiiieie e 256
7.1.21 HDD—Intel® High Definition Audio DeSCriptor REGIStEr ............coeveeeereeeeerrean. 256
7.1.22 HDBA—Intel® High Definition Audio Base Address Register ..............c.cccovvev.... 256
7.1.23 ILCL—Internal Link Capabilities List ReQISter .........cccooiiiiiiiiiiiiiiiieie e 257
7.1.24 LCAP—Link CapabilitieS ReQISIEr .....ccoiiiiiiieiie e 257
7.1.25 LCTL—LINK CONtrol REGISTET ... ..eiiiieiieee et e e e 257
7.1.26 LSTS—LINK StatuUS REQISIEN .....eeiiiieiiieeee et 258
7.1.27 CSIR5—Chipset Initialization RegiSter 5 ...........ueeiiiiiiiiiiiiiiie e 258

10 Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



8

t6| Contents
®
7.1.28 CSIR6—Chipset Initialization REQISTEr 6 ........ccooiiiiiiiiiiiiieeie e 258
7.1.29 BCR—Backbone Configuration RegiSter..........cccciiiiiiiiiiiieae e 259
7.1.30 RPC—Root Port Configuration RegiSter...........cooiiiiiiiiiiiieee e 259
7.1.31 CSIR7—Chipset Initialization REQISIEr 7 .......cooviiiiiiiiiie e 260
7.1.32 TRSR—Trap Status ReQISIEN.....coieeiee e 260
7.1.33 TRCR—Trapped CYcCle REQISIEI ... ... 260
7.1.34 TWDR—Trapped Write Data ReQISEr .......ccciiiiiiiiiieieie et 261
7.1.35 IOTRN—I/O Trap RegiSter(0:3)...cceeii e 261
7.1.36 DMC—DMI Miscellaneous Control Register (Mobile Only) ..........cccooooiiiiiineenee. 262
7.1.37 CSCR1—Chipset Configuration Register 1 ..........cccuuuiiiiirierieaieeee e 262
7.1.38 CSCR2—Chipset Configuration RegiSter 2 ..........cccuiuiiiiiriieieee e 262
7.1.39 PLLMC—PLL Miscellaneous Control Register (Mobile Only)..........c.ccccuuvveeneeeen. 263
7.1.40 TCTL—TCO Configuration REQISLEr .........coeiiiiiiiiiiiiiiieie e 263
7.1.41 D31IP—Device 31 Interrupt Pin REQISIEr ...ccooiiiiiiiiiieiiie e 264
7.1.42 D30IP—Device 30 Interrupt Pin REQISIEr .....cooiiiiiiiiiie e 265
7.1.43 D29IP—Device 29 Interrupt Pin ReQISEr .....oooiiiiiiieiie e 266
7.1.44 D28IP—Device 28 Interrupt Pin ReQISEr .....cooiiiiiiiiiiie e 267
7.1.45 D27I1P—Device 27 Interrupt Pin ReQISIEr ....coooiiiiiiieiie e 267
7.1.46 D31IR—Device 31 Interrupt Route RegiSter..........ccuuvuiiiiiiiiiiieiieee e 268
7.1.47 D30IR—Device 30 Interrupt Route RegiSter..........c.uvuiiiiiiiiiiiaiieie e 269
7.1.48 D29IR—Device 29 Interrupt Route RegiSter..........cuuvuiiiiiiiiiiieieeee e 270
7.1.49 D28IR—Device 28 Interrupt Route RegiSter..........cuuvuiiiiiiiiiiierieee e 271
7.1.50 D27IR—Device 27 Interrupt Route RegiSter..........c.uvuiiiiiiiiiiiaiieie e 272
7.1.51 OIC—Other Interrupt Control REQISTEr........ciiiiiiiiiiiie e 273
7.1.52 RC—RTC Configuration REQISTEr ..........uuiiiiiiiiiiiiiiiiieie e 273
7.1.53 HPTC—High Precision Timer Configuration Register ............c.ccooviiiiiiiieneenennenn. 274
7.1.54 GCS—General Control and Status RegiSter.........c.cuuiiiiiiiiiiiieiiiiiieeeeeee e 274
7.1.55 BUC—Backed Up Control REGISTEN .......coiiiiiiiiiiiiciiieie et 276
7.1.56 FD—Function Disable RegISter ............uuiiiiiiiiiiiiiiiee e 277
7.1.57 CG—ClOCK GALING ....ceiiiieieiie ettt ee e e e e e e e e e e e es 278
7.1.58 CSIR1—Chipset Initialization RegISter 1 ........ccooouiiiiiiiiiieeii e 279
7.1.59 CSIR2—Chipset Initialization ReQISter 2 ........coooiiiiiiiiiie e 279
7.1.60 CSIR3—Chipset Initialization RegISter 3 .......ccooi i 279
7.1.61 CSIR4—Chipset Initialization RegISter 4 ..o 279
LAN Controller Registers (B1:D8:FO) .......ccoooiiiiiiieeeeeee e, 281
8.1 PCI Configuration Registers
(LAN CoNntroller—BL:D8:F0) .....eeeeieeiieaieaee ettt e e ettt ee e e e e e e e e e eaesae e eeeeas 281
8.1.1 VID—Vendor Identification Register
(LAN Controller—BL:D8:F0) .....cuueeiiieieeaeaeeeie ettt ee e et ee e e e e e ennenes 282
8.1.2 DID—Device Identification Register
(LAN Controller—BL:D8:F0) .....cuueeiiieieeae ettt e ee e e e e e e nnenes 282
8.1.3 PCICMD—PCI Command Register
(LAN Controller—BL:D8:F0) .....cuueeiiieieeaeaeeeie ettt ee e et ee e e e e e ennenes 283
8.1.4 PCISTS—PCI Status Register
(LAN Controller—BL:D8:F0) .....cuueeiiieeeeaeaeaei ettt ee et ee e e e e e e ennenes 284
8.1.5 RID—Revision Identification Register
(LAN Controller—BL:D8:F0) .....cuueeiiieieeaeaeeeie ettt ee e et ee e e e e e ennenes 285

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 11



Contents

8.1.6 SCC—Sub Class Code Register

(LAN Controller—BIL:D8:F0) .....ccueeieieiiiiee ettt e e e e e 285
8.1.7 BCC—Base-Class Code Register

(LAN Controller—BIL:D8:F0) ..ottt ee e ee e e 285
8.1.8 CLS—Cache Line Size Register

(LAN Controller—BL:D8:F0) ...ttt ee e ee e 286
8.1.9 PMLT—Primary Master Latency Timer Register

(LAN Controller—BL:D8:F0) ...t ie ettt ee e e e 286
8.1.10 HEADTYP—Header Type Register

(LAN Controller—BIL:D8:F0) ..ottt ee e ee e e 286
8.1.11 CSR_MEM_BASE — CSR Memory-Mapped Base

Address Register (LAN Controller—BL:D8:F0) .......coiviiiiiiiiiiiiiiiiiiiie e 287
8.1.12 CSR_IO_BASE — CSR I/O-Mapped Base Address Register

(LAN Controller—BIL:D8:F0) ...t e ettt ee e ee e 287
8.1.13 SVID — Subsystem Vendor Identification

(LAN Controller—BIL:D8:F0) ..ottt ee e ee e e 287
8.1.14 SID — Subsystem Identification

(LAN Controller—BIL:D8:F0) ..ot ettt ee e e e 288
8.1.15 CAP_PTR — Capabilities Pointer

(LAN Controller—BIL:D8:F0) ...t e ettt ee e ee e 288
8.1.16 INT_LN — Interrupt Line Register

(LAN Controller—BL:D8:F0) ...t ie ettt ee e e e 288
8.1.17 INT_PN — Interrupt Pin Register

(LAN Controller—BL:D8:F0) ..ottt e e ee e e 289
8.1.18 MIN_GNT — Minimum Grant Register

(LAN Controller—BIL:D8:F0) ..ot ettt ee e e e 289
8.1.19 MAX_LAT — Maximum Latency Register

(LAN Controller—BIL:D8:F0) ...t e ettt ee e ee e 289
8.1.20 CAP_ID — Capability Identification Register

(LAN Controller—BIL:D8:F0) ..ot ettt ee e e e 289
8.1.21 NXT_PTR — Next Item Pointer

(LAN Controller—BIL:D8:F0) ..ot ettt ee e e e 290
8.1.22 PM_CAP — Power Management Capabilities

(LAN Controller—BL:D8:F0) ...t ie ettt ee e e e 290
8.1.23 PMCSR — Power Management Control/

Status Register (LAN Controller—B21:D8:F0) .......cccuuvuiiiiiiiiiaeeeeeie e 291
8.1.24 PCIDATA — PCI Power Management Data Register

(LAN Controller—BIL:D8:F0) ..ot ettt ee e e e 292

8.2  LAN Control / Status Registers (CSR)

(LAN Controller—BL:D8:F0) .......uuuieiiiiiiieeeae ettt ee e e e e et er e e e e e e e e e e es e eennenees 293
8.2.1 SCB_STA—System Control Block Status Word Register

(LAN Controller—BIL:D8:F0) ..ot ettt ee e e e 294
8.2.2 SCB_CMD—System Control Block Command Word

Register (LAN Controller—B21:D8:F0)........cuuriiiiiiieaiaiiiieiiiie e ee e 296
8.2.3 SCB_GENPNT—System Control Block General Pointer

Register (LAN Controller—B21:D8:F0)........cuuteiieiieeaiaiiiieiiiie e 298
8.2.4 PORT—PORT Interface Register

(LAN Controller—BIL:D8:F0) ..ot ettt ee e e e 298
8.2.5 EEPROM_CNTL—EEPROM Control Register

(LAN Controller—BIL:D8:F0) ..ot ettt ee e e e 299
8.2.6 MDI_CNTL—Management Data Interface (MDI) Control

Register (LAN Controller—B21:D8:F0)........cuuiiiieiiieaiaiiieiiiie e 300

12

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



IntGI Contents
®
8.2.7 REC_DMA_BC—Receive DMA Byte Count Register
(LAN Controller—BL:D8:F0) .....cuueeieieieeaeaie ettt ee e e e e e e nenes 300
8.2.8 EREC_INTR—Early Receive Interrupt Register
(LAN Controller—BL:D8:F0) .....ceueeieieieeaeaeeeie ettt ee e e e e e e e nnenes 301
8.2.9 FLOW_CNTL—Flow Control Register
(LAN Controller—BL:D8:F0) .....cuueeitieieeaeaie ettt ee e ettt ee e e e e e e ennenes 302
8.2.10 PMDR—Power Management Driver Register
(LAN Controller—BL:D8:F0) .....cuueeiiieieeaeaeieie ettt ee e e e e e ennenes 303
8.2.11 GENCNTL—General Control Register
(LAN Controller—BL:D8:F0) .....cuueeiiieeeeaeaeaei ettt ee et ee e e e e e e ennenes 304
8.2.12 GENSTA—General Status Register
(LAN Controller—BL:D8:F0) ......uueeiiieiaeaeaeiei ettt ee e et ee e e e e e e ennenes 304
8.2.13 SMB_PCI—SMB via PCI Register
(LAN Controller—BL:D8:F0) .....cuueeiiieieeae ettt e ee e e e e e e nnenes 305
8.2.14 Statistical Counters
(LAN Controller—BL:D8:F0) .....ceueeieieieeaeaeeeie ettt ee e e e e e e e nnenes 306
8.3  ASF Configuration Registers
(LAN CoNntroller—BL:D8:F0) .....eeeeieeiieaieaee ettt e e ettt ee e e e e e e e e e eaesae e eeeeas 308
8.3.1 ASF_RID—ASF Revision Identification Register
(LAN Controller—BL:D8:F0) ......eueeiiiaieeaeaie ettt et ee e e e e e e nnenes 309
8.3.2 SMB_CNTL—SMBus Control Register
(LAN Controller—BL:D8:F0) .....ceueiiiiiieeae ettt ee et ee e e e e e e e nnenes 309
8.3.3 ASF_CNTL—ASF Control Register
(LAN Controller—BL:D8:F0) .....cuueeiiieieeaeaeieie ettt e et ee e e e e e nenes 310
8.3.4 ASF_CNTL_EN—ASF Control Enable Register
(ASF Controller—BL:D8:F0) ....ceuteiiieaeeaieiieiee ittt et er e e e e e e eenes 311
8.3.5 ENABLE—Enable Register
(ASF Controller—BL:D8:F0) ....ceuteiiieieeeiaie ettt e et eeae e e e e e e 312
8.3.6 APM—APM Register
(ASF Controller—BL:D8:F0) ....ceuieiieeiie ettt eeae e e e e e eenes 313
8.3.7 WTIM_CONF—Watchdog Timer Configuration Register
(ASF Controller—BL:D8:F0) ....ceuieiiieaeeeieie ettt ee e e e e e eanes 313
8.3.8 HEART_TIM—Heartbeat Timer Register
(ASF Controller—BL:D8:F0) ....ceuteiiieieeeiaie ettt e et eeae e e e e e e 314
8.3.9 RETRAN_INT—Retransmission Interval Register
(ASF Controller—BL:D8:F0) ....ceuieiiieaie ettt e et eree e e e e e 314
8.3.10 RETRAN_PCL—Retransmission Packet Count Limit
Register (ASF Controller—B1:D8:F0)........ccoiiiiiiiiiiiie e 315
8.3.11 ASF_WTIM1—ASF Watchdog Timer 1 Register
(ASF Controller—BL:D8:F0) ....ceuieiiieaeeeieie ettt ee e e e e e eanes 315
8.3.12 ASF_WTIM2—ASF Watchdog Timer 2 Register
(ASF Controller—BL:D8:F0) ....ceuieiieeiie ettt eeae e e e e e eenes 315
8.3.13 PET_SEQ1—PET Sequence 1 Register
(ASF Controller—BL:D8:F0) ....ccueeiieeaeeaieieeiee ettt er e e e e e e eenes 316
8.3.14 PET_SEQ2—PET Sequence 2 Register
(ASF Controller—BL:D8:F0) ....ceuieiiieaeeeieie ettt ee e e e e e eanes 316
8.3.15 STA—Status Register
(ASF Controller—BL:D8:F0) ....ccueeiieeaeeaieieeiee ettt er e e e e e e eenes 317
8.3.16 FOR_ACT—Forced Actions Register
(ASF Controller—BL:D8:F0) ....ccueeiieeaeeaieieeiee ettt er e e e e e e eenes 318
8.3.17 RMCP_SNUM—RMCP Sequence Number Register
(ASF Controller—BL:D8:F0) ....ccueeiieeaeeaieieeiee ettt er e e e e e e eenes 318
Intel® I/O Controller Hub 6 (ICH6) Family Datasheet 13



]
Contents IntGI ®
8.3.18 SP_MODE—Special Modes Register
(ASF Controller—BL:D8:F0) ...ttt 319
8.3.19 INPOLL_TCONF—Inter-Poll Timer Configuration Register
(ASF Controller—BL:D8:F0) ...t 319
8.3.20 PHIST_CLR—Poll History Clear Register
(ASF Controller—BL:D8:F0) ...ttt 320
8.3.21 PMSK1—Polling Mask 1 Register
(ASF Controller—BL:D8:F0) ..ottt 320
8.3.22 PMSK2—Polling Mask 2 Register
(ASF Controller—BL:D8:F0) ...t 321
8.3.23 PMSK3—Polling Mask 3 Register
(ASF Controller—BL:D8:F0) ..ot 321
8.3.24 PMSK4—Polling Mask 4 Register
(ASF Controller—BL:D8:F0) ...ttt 321
8.3.25 PMSK5—Polling Mask 5 Register
(ASF Controller—BL:D8:F0) ...ttt 322
8.3.26 PMSK6—Polling Mask 6 Register
(ASF Controller—BL:D8:F0) ..ottt 322
8.3.27 PMSK7—Polling Mask 7 Register
(ASF Controller—BL:D8:F0) ...ttt 322
8.3.28 PMSK8—Polling Mask 8 Register
(ASF Controller—BL:D8:F0) ...t 323
9 PCI-to-PCI Bridge Registers (D30:F0) ... 325
9.1 PCI Configuration Registers (D30:F0) ......ccoiiiiiiiiiiieiiee e ee e e e e e e e e 325
9.1.1 VID— Vendor Identification Register (PCI-PCI—D30:F0).......ccccveeeireiriiiiiiinnnen 326
9.1.2 DID— Device Identification Register (PCI-PCI—D30:F0) .......ccccuuviiiiieeeieanaaneannes 326
9.1.3 PCICMD—PCI Command (PCI-PCI—D30:F0) .......ccuiuiiiiieaiiiaieiiiiiiieie e 327
9.1.4 PSTS—PCI Status Register (PCI-PCI—D30:F0) ........coociiiiiiiiieieee e 328
9.1.5 RID—Reuvision Identification Register (PCI-PCI—D30:F0).......cccceeeiiiiiiiiiiiinnnnn 329
9.1.6 CC—Class Code Register (PCI-PCI—D30:F0) ......cceeriiiiiiiiiiieeieee e 329
9.1.7 PMLT—Primary Master Latency Timer Register
(PCI-PCI—D30:F0) ... .ettteeitit ettt e e eeeenes 330
9.1.8 HEADTYP—Header Type Register (PCI-PCI—D30:F0) .......ccceerieriiiaiiiiiininne. 330
9.1.9 BNUM—Bus Number Register (PCI-PCI—D30:F0) .......ccccuvimiiiiiieeeeeeeeeceie, 330
9.1.10 SMLT—Secondary Master Latency Timer Register
(PCI-PCI—D30:F0) ... .etteeeitit ettt ettt e e eeeenes 331
9.1.11 IOBASE_LIMIT—I/O Base and Limit Register
(PCI-PCI—D30:F0) ... .etteeeitie ettt e e eeeenes 331
9.1.12 SECSTS—Secondary Status Register (PCI-PCI—D30:F0) ......cceeeeveiiiiiiiniiinnne. 332
9.1.13 MEMBASE_LIMIT—Memory Base and Limit Register
(PCI-PCI—D30:F0) ... .ettteeitit ettt e e eeeenes 333
9.1.14 PREF_MEM_BASE_LIMIT—Prefetchable Memory Base
and Limit Register (PCI-PCI—D30:F0) ......cuitiiiiiaiiiiiiiiiie e 333
9.1.15 PMBU32—Prefetchable Memory Base Upper 32 Bits
Register (PCI-PCI—D30:F0) ....ccooiiiiiieie et 334
9.1.16 PMLU32—Prefetchable Memory Limit Upper 32 Bits
Register (PCI-PCI—D30:F0) ....cccoiiiiiiie et 334
9.1.17 CAPP—Capability List Pointer Register (PCI-PCI—D30:F0) .........cevveiereiieennannn. 334
9.1.18 INTR—Interrupt Information Register (PCI-PCI—D30:F0) ......cccceveieiiiiiiiiiiininnee 334
14 Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



]
IntGI Contents
®
9.1.19 BCTRL—Bridge Control Register (PCI-PCI—D30:F0) ........ceeeiiiiiiiiiiiiiieeieeeeeenn 335
9.1.20 SPDH—Secondary PCI Device Hiding Register
(PCI-PCI—D30:F0) ... ttteeiieeeetie ettt sttt s abae e e e e sab e e s e e e s srbe e e s anaeeane 336
9.1.21 PDPR—PCI Decode Policy Register
(PCI-PCI—D30:F0) ....ttie ettt ettt sttt s etae e e sabbe e s e e e e sabe e e s nnaeeene 337
9.1.22 DTC—Delayed Transaction Control Register
(PCI-PCI—D30:F0) ... ttteeiieeeatie ettt sttt e etae e e sabbe e s e e e e srbe e e s nnaeeane 338
9.1.23 BPS—Bridge Proprietary Status Register
(PCI-PCI—D30:F0) ....ttieeiieie ettt ettt et etae e e e e sabbe e s e e e s erbe e e s nnaeeane 339
9.1.24 BPC—Bridge Policy Configuration Register
(PCI-PCI—D30:F0) ....ttie ettt ettt sttt s etae e e sabbe e s e e e e sabe e e s nnaeeene 340
9.1.25 SVCAP—Subsystem Vendor Capability Register
(PCI-PCI—D30:F0) ... ttie et etie ettt sttt et e e e sbbbe e s e e e s srbe e e s neaeeene 340
9.1.26 SVID—Subsystem Vendor IDs Register (PCI-PCI—D30:F0)........ccccccuvvveeeeeeeennn. 341
10 LPC Interface Bridge Registers (D31:F0)......ccccoiiiiiiieiceee e 343
10.1 PCI Configuration Registers (LPC I/F—D31:F0) ....ccooiiiiiiiiiieeie e 343
10.1.1 VID—Vendor Identification Register (LPC I/F—D31:F0) ........cuueiuieieeieaeaiaiiaiinnes 344
10.1.2 DID—Device Identification Register (LPC I/F—D31:F0).......cccciuiiiieiiieieaeneennes 344
10.1.3 PCICMD—PCI COMMAND Register (LPC I/F—D31:FO0).....cccccoieeriiieeieeennienn. 345
10.1.4 PCISTS—PCI Status Register (LPC I/F—D31:F0) ......ccoeuieiiiiaiiiiiiiiiiieeeeeeeeeee 346
10.1.5 RID—Revision Identification Register (LPC I/F—D31:F0).......ccccccuvriiiiireeaeaanaenns 347
10.1.6 Pl—Programming Interface Register (LPC I/F—D31:F0).......ccccoiiiiiiiiiieeeneanans 347
10.1.7 SCC—Sub Class Code Register (LPC I/F—D31:F0) ...cccoeeeiiiiiiiiiiiiiiieeieee e 347
10.1.8 BCC—Base Class Code Register (LPC I/F—D31:F0).....ccccvieeiiaiiiiiiiiiiiiieeaaaeenn 347
10.1.9 PLT—Primary Latency Timer Register (LPC I/F—D31:F0) .......cccvveereeeiieaneannnnes 348
10.1.10 HEADTYP—Header Type Register (LPC I/F—D31:F0) .....cceeoiiiiiiiiiiiiiiieeeeeeeenn 348
10.1.11 SS—Sub System ldentifiers Register (LPC I/F—D31:F0) .......ccccuiiiiiiiereeaeaanennes 348
10.1.12 PMBASE—ACPI Base Address Register (LPC I/F—D31:F0) ......cccevvmviieieeneeennn. 349
10.1.13 ACPI_CNTL—ACPI Control Register (LPC I/F — D31:FO) ....cccvvmiiiiiiieeieeeeeeenn 349
10.1.14 GPIOBASE—GPIO Base Address Register (LPC I/F — D31:F0).....ccccueeveeeeennnn. 350
10.1.15 GC—GPIO Control Register (LPC I/F — D31:F0) .....uuiiiiiieeaiiaieiieiiiieiieie e 350
10.1.16 PIRQ[n]_ROUT—PIRQ[A,B,C,D] Routing Control Register
(LPC I/F—D3L:F0) ..ttt ettt ettt ettt et e st be e et e snbbe e s e e e e nnneeeea 351
10.1.17 SIRQ_CNTL—Serial IRQ Control Register
(LPC I/F—D3L:F0) ..ttt ettt ettt ettt et e st be e et e snbbe e s e e e e nnneeeea 352
10.1.18 PIRQ[n]_ROUT—PIRQI[E,F,G,H] Routing Control Register
(LPC I/F—D3L:F0) ..ttt ettt ettt ettt et e st be e et e snbbe e s e e e e nnneeeea 353
10.1.19 LPC_I/O_DEC—I/O Decode Ranges Register
(LPC I/F—D3L:F0) ..ttt ettt ettt ettt et e st be e et e snbbe e s e e e e nnneeeea 354
10.1.20 LPC_EN—LPC I/F Enables Register (LPC I/F—D31:F0).......cccccurrriireaaaaaaaannnnes 355
10.1.21 GEN1_DEC—LPC I/F Generic Decode Range 1 Register
(LPC I/F—D3L:F0) ..ttt ettt ettt ee et e st be e e e e e snbbe e e e e e annneeaan 356
10.1.22 GEN2_DEC—LPC I/F Generic Decode Range 2 Register
(LPC I/F—D3L:F0) ..ttt ettt ettt ettt et e st be e et e snbbe e s e e e e nnneeeea 356
10.1.23 FWH_SEL1—Firmware Hub Select 1 Register
(LPC I/F—D3L:F0) ..ttt ettt ettt ee et e st be e e e e e snbbe e e e e e annneeaan 357
10.1.24 FWH_SEL2—Firmware Hub Select 2 Register
(LPC I/F—D3L:F0) ..ttt ettt ettt ettt st be e et e snbbe e s e eeeanneeeea 358
10.1.25 FWH_DEC_EN1—Firmware Hub Decode Enable Register
(LPC I/F—D3L:F0) ..ttt ittt ettt et ettt et e e e e e e e snbbe e s e e e annneeeen 359

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 15



Contents
10.2
10.3
10.4
10.5
16

10.1.26 BIOS_CNTL—BIOS Control Register

(LPC I/F—D3LiF0) ....eieiee ettt ettt ettt e e s eee e e 360
10.1.27 RCBA—Root Complex Base Address Register

(LPC I/F—D3LiF0) ....eieiee ettt ettt ettt e e sain e eeenes 361
DMA 1/0O Registers (LPC I/F—D3L:F0).....ccoiiiiiiiiiie e e 361
10.2.1 DMABASE_CA—DMA Base and Current Address

Registers (LPC I/F—D31:F0)......cci et 363
10.2.2 DMABASE_CC—DMA Base and Current Count Registers

(LPC I/F—D3LiF0) ....tieiee ettt ettt ettt e e e e eeenes 363
10.2.3 DMAMEM_LP—DMA Memory Low Page Registers

(LPC I/F—D3L:iF0) ...ttt ettt ettt e e reeeeennes 364
10.2.4 DMACMD—DMA Command Register (LPC I/F—D31:F0) ......cccceeeieiiiiiiiiiiennen. 364
10.2.5 DMASTA—DMA Status Register (LPC I/F—D31:F0)......cccooiieeiiieieeeeeeeeaiiieees 365
10.2.6 DMA_WRSMSK—DMA Write Single Mask Register

(LPC I/F—D3LiF0) ....tteiee ettt ettt e e e eeenes 365
10.2.7 DMACH_MODE—DMA Channel Mode Register

(LPC I/F—D3LiF0) ....tteiee ettt ettt ettt ettt e e sain e e ee e nes 366
10.2.8 DMA Clear Byte Pointer Register (LPC I/F—D31:F0) .......ueeuieiieiiiiiiaiiiiiiieiee. 366
10.2.9 DMA Master Clear Register (LPC I/F—D31:F0) .....cccotiiiiiiiiiiieiieeee e 367
10.2.10 DMA_CLMSK—DMA Clear Mask Register (LPC I/F—D31:F0) ........cccceveiunnnee 367
10.2.11 DMA_WRMSK—DMA Write All Mask Register

(LPC I/F—D3LiF0) ....eieiee ettt ettt ettt e e s eee e e 367
Timer 1/0O Registers (LPC I/F—D31:F0).....ccoiiiiieiieieeie et 368
10.3.1 TCW—Timer Control Word Register (LPC I/F—D31:F0) ......ceveriieiieaiiiiiiiiiineee. 369
10.3.2 SBYTE_FMT—Interval Timer Status Byte Format Register

(LPC I/F—D3LiF0) ....tteiee ettt ettt ettt ettt e e sain e e ee e nes 371
10.3.3 Counter Access Ports Register (LPC I/F—D31:F0)......cccoouiuiiiiiiieeaeeiieiiiieeeenn 372
8259 Interrupt Controller (PIC) Registers
(LPC I/F—D3LiF0) ..ttt ettt ettt ettt e et e e et e e ekt n e e 372
10.4.1 Interrupt Controller I/O MAP (LPC I/F—D31:F0) .....ccoiiiiiieiieeee e 372
10.4.2 ICW1—lInitialization Command Word 1 Register

(LPC I/F—D3LiF0) ....eieiee ettt ettt ettt e e s eee e e 373
10.4.3 ICW2—lInitialization Command Word 2 Register

(LPC I/F—D3LiF0) ....tteiee ettt ettt ettt e e e eeeenes 374
10.4.4 ICW3—Master Controller Initialization Command

Word 3 Register (LPC I/F—D3L:F0) ....ccoeiiiiiiiaiiieieie e 374
10.4.5 ICW3—Slave Controller Initialization Command

Word 3 Register (LPC I/F—D3L:F0) ...c.couiiiiiiiaiiiiie e ee e 375
10.4.6 1ICW4—Initialization Command Word 4 Register

(LPC I/F—D3LiF0) ....tteiee ettt ettt ettt ettt e e sain e e ee e nes 375
10.4.7 OCW1—Operational Control Word 1 (Interrupt Mask)

Register (LPC I/F—D3L:F0) ..cceiiieiie ettt 376
10.4.8 OCW2—Operational Control Word 2 Register

(LPC I/F—D3LiF0) ....tieiee ettt ettt ettt e e e eeene 376
10.4.9 OCW3—Operational Control Word 3 Register

(LPC I/F—D3LiF0) ....tteiee ettt ettt ettt ettt e e sain e e ee e nes 377
10.4.10 ELCR1—Master Controller Edge/Level Triggered Register

(LPC I/F—D3L:iF0) ...ttt ettt ettt e e reeeeennes 378
10.4.11 ELCR2—Slave Controller Edge/Level Triggered Register

(LPC I/F—D3LiF0) ....tteiee ettt ettt ettt ettt e e sain e e ee e nes 379
Advanced Programmable Interrupt Controller (APIC)(D31:F0) .....uuvviiiieiieiiiiiiiiiiieeieeeenn 380
10.5.1 APIC Register Map (LPC I/F—D3L1:F0) .....cciiiiiiiiiieie e 380

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



t6| Contents
®

10.6

10.7

10.8

10.5.2 IND—Index Register (LPC I/F—D31:F0)......ouiiiiiiaiiiiiiiiieie e 380
10.5.3 DAT—Data Register (LPC I/F—D3L1:F0) ....cuteiiiiiiaiiiiiiiiiieie e 381
10.5.4 EOIR—EOI Register (LPC I/F—D3L:F0) .....cccoiiriieiiiiiiiieeiiiieeee e 381
10.5.5 ID—Identification Register (LPC I/F—D31:F0) .......cuiiiiiieeaiiaie e 382
10.5.6 VER—Version Register (LPC I/F—D31:F0) .....cutiuiiriiiiaiiiiiiiiieiiiee e e 382
10.5.7 REDIR_TBL—Redirection Table (LPC I/F—D31:F0) ......coeeiiiiiiiiiiiiiiiieea e 383
Real Time Clock Registers (LPC I/F—D31:F0) ......cuuiiiiiiiiiiiiiiiiiie e 385
10.6.1 1/O Register Address Map (LPC I/F—D31:F0)......ccueuiiiiiiaaiaiiaiiiiiiieieee e 385
10.6.2 Indexed Registers (LPC I/F—D31:F0) .....couuiiiiiiiiaiiieieie e 386
10.6.2.1 RTC_REGA—Register A (LPC I/F—D3L1:F0) .....cccoccuvrreeiiiiiiiecniiieeennn 387
10.6.2.2 RTC_REGB—Register B (General Configuration)
(LPC I/F—D31:F0) ..etieie ettt e e 388
10.6.2.3 RTC_REGC—Register C (Flag Register)
(LPC I/F—D31:F0) ...etetieeeie ettt et e 389
10.6.2.4 RTC_REGD—Register D (Flag Register)
(LPC I/F—D31:F0) ...ttt ettt et e 389
Processor Interface Registers (LPC I/F—D31:F0) ....coooiiiiiiiiiiiie e 390
10.7.1 NMI_SC—NMI Status and Control Register
(LPC I/F—D3L:iF0) ..t eetieeie ettt ettt ettt ettt ettt e nnne s 390
10.7.2 NMI_EN—NMI Enable (and Real Time Clock Index)
Register (LPC I/F—D3L:F0)....ueutiiiiiiieaii ettt ae e e 391
10.7.3 PORT92—Fast A20 and Init Register (LPC I/F—D31:F0).......cccccuimiiiieieeaenaannns 391
10.7.4 COPROC_ERR—Coprocessor Error Register
(LPC I/F—D3L:iF0) ..t eetieeie ettt ettt ettt ettt ettt e nnne s 392
10.7.5 RST_CNT—Reset Control Register (LPC I/F—D31:F0) .....cccvveimiereeaieaaiaiiinee 392
Power Management Registers (PM—D31:F0) ......oooiiiiiiiiiiiiiie e 393
10.8.1 Power Management PCI Configuration Registers
(PM—D3BLIF0) ettt ettt ettt ettt ettt et e e e e s 393
10.8.1.1 GEN_PMCON_1—General PM Configuration 1 Register
(PM—D3L:F0) ...eeteeiiiiiiee ettt ettt et e 394
10.8.1.2 GEN_PMCON_2—General PM Configuration 2 Register
(PM—D3L:F0) ...ceieiititieee ettt ettt ettt et 395
10.8.1.3 GEN_PMCON_3—General PM Configuration 3 Register
(PM—D3L:F0) ...ceieiititieee ettt ettt ettt et 397
10.8.1.4 Cx-STATE_CNF—Cx State Configuration Register
(PM—D31:F0) (Mobile ONly) ... 398
10.8.1.5 C4-TIMING_CNT—C4 Timing Control Register
(PM—D31:F0) (Mobile ONly) ... 399
10.8.1.6 BM_BREAK_EN Register (PM—D31:F0) (Mobile Only) ..................... 400
10.8.1.7 MSC_FUN—Miscellaneous Functionality Register
(PM—D3L:F0) ...ceieiititieee ettt ettt ettt et 401
10.8.1.8 GPI_ROUT—GPI Routing Control Register
(PM—D3L:F0) ...ceieiititieee ettt ettt ettt et 401
10.8.2 APM /O DECOUE ......eeiiiieet ettt ettt e e e nn e ee e ees 402
10.8.2.1 APM_CNT—Advanced Power Management Control Port
REGISTEN ..ttt et ea e e e e 402
10.8.2.2 APM_STS—Advanced Power Management Status Port
REGISTEN ..ttt et ea e e e e 402
10.8.3 Power Management /O REQISTEIS ... ..uuuu i 403
10.8.3.1 PM1_STS—Power Management 1 Status Register ............cccccuvueneenee. 404
10.8.3.2 PM1_EN—Power Management 1 Enable Register .............cocovninenes 406
10.8.3.3 PM1_CNT—Power Management 1 Control...........ccccceeeveeieeeniiniiiniinees 407
10.8.3.4 PM1_TMR—Power Management 1 Timer Register ...........cccoecevnnenene. 408

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 17



]
Contents IntGI ®
10.8.3.5 PROC_CNT—Processor Control Register ........ccccceveeiiiiiiiiiiieiiieneenn. 408
10.8.3.6 LV2 — LeVel 2 REQISTEN ... .uueiiiiiiiiieieeie et 410
10.8.3.7 LV3—Level 3 Register (Mobile Only).........cccuiiiiiiieiiiiiieeee e 410
10.8.3.8 LV4—Level 4 Register (Mobile Only).........cuuiiiiiiiiiiiiiieeee e 410
10.8.3.9 PM2_CNT—Power Management 2 Control (Mobile Only) .................. 411
10.8.3.10 GPEO_STS—General Purpose Event 0 Status Register..................... 411
10.8.3.11 GPEO_EN—General Purpose Event 0 Enables Register .................... 414
10.8.3.12 SMI_EN—SMI Control and Enable Register ..........cccccoeviiiiiiiiiiiieennn. 416
10.8.3.13 SMI_STS—SMI Status ReQISIEN ......ccuiiiiiiiiiiiiiieie e 418
10.8.3.14 ALT_GP_SMI_EN—Alternate GPl SMI Enable Register.................... 420
10.8.3.15 ALT_GP_SMI_STS—Alternate GPl SMI Status Register.................... 420
10.8.3.16 DEVACT_STS — Device Activity Status Register...........cccccceveeeeeeenn. 421
10.8.3.17 SS_CNT— Intel SpeedStep® Technology
Control Register (Mobile ONlY).......cooouiiiiiieie e 422
10.8.3.18 C3_RES— C3 Residency Register (Mobile Only) .........ccccveeerieeennnnn. 422
10.9 System Management TCO Registers (D31:F0).......uuuiiiiiiiraiiaae i 423
10.9.1 TCO_RLD—TCO Timer Reload and Current Value Register............c..ccccevuuenene. 423
10.9.2 TCO_DAT_IN—TCO Data IN REQISTEN ......uuuiiiiiiiieieee et 424
10.9.3 TCO_DAT_OUT—TCO Data Out REQISTEN ......ceeiiiieaiiiiiiiiiieiiee e 424
10.9.4 TCO1_STS—TCOL Status REQISIEN .....uueeiiiiiiieeiee e 424
10.9.5 TCO2_STS—TCO2 Status REGISIEN ......ueeiiiiiiieeiee e 426
10.9.6 TCO1_CNT—TCO1 CoNtrol REGISLEr........uuiiiiiiiiieaeeaie et 427
10.9.7 TCO2_CNT—TCO2 CoNtrol REGISLEr ... ....uuiiiiiiiiieaee e 428
10.9.8 TCO_MESSAGEL and TCO_MESSAGE2 RegiSters.......ccccuuteeieeiieeaaanieeiien. 428
10.9.9 TCO_WDCNT—TCO Watchdog Control Register ..........ccccuueiieiierieeneeiiiieee 429
10.9.10 SW_IRQ_GEN—Software IRQ Generation Register ..........cccccevieeeeaniiiniiiiiiene. 429
10.9.11 TCO_TMR—TCO Timer Initial Value RegiSter ... 429
10.10 General Purpose /0 Registers (D31:F0) ...cooiiiiiiiiiiiieeie it 430
10.10.1 GPIO Register /O AdAreSS Map .....coeoiiuuiiiiiiiieie e ee e e eeeeaees 430
10.10.2 GPIO_USE_SEL—GPIO Use Select RegISter .......ccooveiiiiiiiiiiieeeeeeeeee e 431
10.10.3 GP_IO_SEL—GPIO Input/Output Select Register .........cccuvueeriereeiiiaiieiieiee 431
10.10.4 GP_LVL—GPIO Level for Input or Output Register ..........ccccuuviiiiieeieeaneareiiee 432
10.10.5 GPO_BLINK—GPO Blink Enable RegiSter ... 433
10.10.6 GPI_INV—GPIO Signal Invert REgISter..........cuuuii i 434
10.10.7 GPIO_USE_SEL2—GPIO Use Select 2 Register[63:32] .......cccuvveeeerieeeeeiiaiinnnnes 435
10.10.8 GP_IO_SEL2—GPIO Input/Output Select 2 Register[63:32] .......ccoeevveiiciiinenennnn. 435
10.10.9 GP_LVL2—GPIO Level for Input or Output 2 Register[63:32] ..........coeeiveunennene. 436
11 IDE Controller Registers (D3L:FL) ..o 437
11.1 PCI Configuration Registers (IDE—D31:F1) ......cotiiiiiiiiiaiiiiiiieie e 437
11.1.1 VID—Vendor Identification Register (IDE—D31:F1) .......ccccoiiiiiiiiieiaeaeeeieeee 438
11.1.2 DID—Device Identification Register (IDE—D31:F1)......cccciiiiiiiiiieiiiaiiieeee 438
11.1.3 PCICMD—PCI Command Register (IDE—D31:F1) .......cccuuiiiiiiiiieeaeaieeiieieee 439
11.1.4 PCISTS — PCI Status Register (IDE—D31:F1).....cccoiiiiiiiiiiiiiiiieeiieeeee e 440
11.1.5 RID—Revision Identification Register (IDE—D31:F1)......cccccooveeiereiianiiiiiieieeee. 441
11.1.6 Pl—Programming Interface Register (IDE—D31:F1)......cccccuuiriieieeieeaniiiiiennee. 441
11.1.7 SCC—Sub Class Code Register (IDE—D3L:F1) .....coooiiiiiiiiiieeee e 441
11.1.8 BCC—Base Class Code Register (IDE—D31:F1).......ccoociimiiiiiiiieieaeaeeeee e 442
11.1.9 CLS—Cache Line Size Register (IDE—D3L:F1).....ccccouiiiiiiiiiiiiiiieeeee e 442
11.1.10 PMLT—Primary Master Latency Timer Register
(IDE—D3BLIFL) ettt ettt ettt et e e 442
18 Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



int6|® Contents

11.1.11 PCMD_BAR—Primary Command Block Base Address

ReQIStEr (IDE—D3L:F 1) ... ettt ee e e e e e e e e e ennnes 442
11.1.12 PCNL_BAR—Primary Control Block Base Address
ReQIStEr (IDE—D3L:F 1) ... ettt eeae e e e e e e e eannes 443
11.1.13 SCMD_BAR—Secondary Command Block Base Address
RegiSter (IDE D3L:iFL) ..ottt ee e e e e e e e e e e ennnes 443
11.1.14 SCNL_BAR—Secondary Control Block Base Address
RegiSter (IDE D3L:iFL) ..ottt eeae e e e e e e e e ennnes 443
11.1.15 BM_BASE — Bus Master Base Address Register
(IDE—=D3LIFL) ettt ettt ettt ettt e et e e e ebbe e e et e e enbbe e e nneeene 444
11.1.16 IDE_SVID — Subsystem Vendor Identification
(IDE—D3LIFL) oottt ettt et ettt et e e e ebbe e e et e e sabbe e e anneeene 444
11.1.17 IDE_SID — Subsystem Identification Register
(IDE—=D3LIFL) ettt ettt ettt ettt e et e e e ebbe e e et e e enbbe e e nneeene 444
11.1.18 INTR_LN—Interrupt Line Register (IDE—D3L1:F1) ......cccccceeiiiiiiiiiiiiiiieieeieeeeeeene 445
11.1.19 INTR_PN—Interrupt Pin Register (IDE—D31:F1) ......cccoeeiiiiiiiiiiiiiiiiiee e 445
11.1.20 IDE_TIMP — IDE Primary Timing Register (IDE—D3L1:F1) .......ccccueiriereeeenaananns 445
11.1.21 IDE_TIMS — IDE Secondary Timing Register
(IDE—=D3LIFL) ettt ettt ettt ettt e et e e e ebbe e e et e e enbbe e e nneeene 447
11.1.22 SLV_IDETIM—Slave (Drive 1) IDE Timing Register
(IDE—=D3LIFL) ettt ettt ettt ettt e et e e e ebbe e e et e e enbbe e e nneeene 447
11.1.23 SDMA_CNT—Synchronous DMA Control Register
(IDE—=D3LIFL) ettt ettt ettt ettt e et e e e ebbe e e et e e enbbe e e nneeene 448
11.1.24 SDMA_TIM—Synchronous DMA Timing Register
(IDE—D3LIFL) ittt ettt ettt ettt et e e e ebbe e e e e e e ehbbe e e neeene 449
11.1.25 IDE_CONFIG—IDE /O Configuration Register
(IDE—D3LIFL) oottt ettt et ettt et e e e ebbe e e et e e sabbe e e anneeene 450
11.1.26 ATC—APM Trapping Control Register (IDE—D31:F1) ......ccoooviiiiiiiiiiiiiiiieeeeeeen. 451
11.1.27 ATS—APM Trapping Status Register (IDE—D31:F1)......cccoiiiiiiiiiiiiiiiieieeeeeeees 451
11.2 Bus Master IDE 1/O Registers (IDE—D3L1:F1) .....cuiuiiiiiiaiiiiiiieie e e e 451
11.2.1 BMICP—Bus Master IDE Command Register
(IDE—=D3LIFL) ettt ettt ettt ettt e et e e e ebbe e e et e e enbbe e e nneeene 452
11.2.2 BMISP—Bus Master IDE Status Register (IDE—D31:F1).......ccccuvviiiieeieeeanannnnes 453
11.2.3 BMIDP—Bus Master IDE Descriptor Table Pointer Register
(IDE—=D3LIFL) ettt ettt ettt ettt e et e e e ebbe e e et e e enbbe e e nneeene 453
12 SATA Controller Registers (D31:F2) ... 455
12.1 PCI Configuration Registers (SATA—D3L:F2) ....ccoo it 455
12.1.1 VID—Vendor Identification Register (SATA—D31:F2) ......coioiiiiiiiiiiiieieeeeeee e 456
12.1.2 DID—Device Identification Register (SATA—D31:F2) ...ccoooiiiiiiiiiiiiiiieeeeeeeeeeee 457
12.1.3 PCICMD—PCI Command Register (SATA-D3L:F2).....ccoieiiiiaiiiiiiiiiiiieeiieeeeeee 457
12.1.4 PCISTS — PCI Status Register (SATA-—D31:F2) ....oouiiiiiiiiaiiiiiiiiiiieie e 458
12.1.5 RID—Reuvision Identification Register (SATA—D31:F2).....cccciiiiiiiiiiiiieiieeeeees 458
12.1.6 Pl—Programming Interface Register (SATA-D31:F2) .....ccooiiiiiiiiiiiiiieeeeeeeeeee 459
12.1.6.1 When Sub Class Code Register (D31:F2:0ffset 0Ah) = 01h............... 459
12.1.6.2 When Sub Class Code Register (D31:F2:0ffset 0Ah) = 04h............... 459
12.1.6.3 When Sub Class Code Register (D31:F2:0ffset 0Ah) = 06h............... 460
12.1.7 SCC—Sub Class Code Register (SATA-D31:F2)....uuuuiiiiiiiiiiaiiiieiiiie e 460
12.1.8 BCC—Base Class Code Register
(SATA-D3L:F2SATA-DIBLIF2) .ottt 460
12.1.9 PMLT—Primary Master Latency Timer Register
(SATATDIBLIF2) ettt ettt ettt ae et et e e e e enne e e 461

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 19



Contents

20

12.1.10 PCMD_BAR—Primary Command Block Base Address

Register (SATA-D3LIF2) .. i 461
12.1.11 PCNL_BAR—Primary Control Block Base Address Register

(SATATDIBLIF2) ittt ettt e b et saae e e e e eans 461
12.1.12 SCMD_BAR—Secondary Command Block Base Address

ReQIStEr (IDE D3L:iFL) ..ttt e e e e e e e ee e eaeeeeeas 462
12.1.13 SCNL_BAR—Secondary Control Block Base Address

REQIStEr (IDE D3L:iFL) ..eeeieeiiiieieae ettt e e e e e e e e aeeeeeas 462
12.1.14 BAR — Legacy Bus Master Base Address Register

(SATATDIBLIF2) ittt ettt e b et saae e e e e eans 462
12.1.15 ABAR — AHCI Base Address Register

(SATATDIBLIF2) ittt ettt e bt et e e shbe e e e e eanas 463

12.1.15.1 INtEIC ICHBE ONIY ... 463

12.1.15.2 Intel® ICHBR / ICHB-M ONIY ...o..eveeeeeeeeeee e 463
12.1.16 SVID—Subsystem Vendor Identification Register

(SATATDIBLIF2) ittt ettt e b et saae e e e e eans 463
12.1.17 SID—Subsystem Identification Register (SATA-D31:F2) ....cooveeieiiiiiiiiiiiiiiieenee. 464
12.1.18 CAP—Capabilities Pointer Register (SATA-D31:F2)......ccooiiiiiiiieiieaiiieee 464
12.1.19 INT_LN—Interrupt Line Register (SATA—D31:F2).....cccoiiiiiiiiiiiiiiiieiee e 464
12.1.20 INT_PN—Interrupt Pin Register (SATA-D31:F2)....ccccoiiiiiiiiiieieeeeee e 464
12.1.21 IDE_TIM — IDE Timing Register (SATA-D31:F2) ..o 465
12.1.22 SIDETIM—Slave IDE Timing Register (SATA-D31:F2)......ouvieiieiiiaiiiiiiiiieeee 467
12.1.23 SDMA_CNT—Synchronous DMA Control Register

(SATATDIBLIF2) ittt ettt e b et saae e e e e eans 468
12.1.24 SDMA_TIM—Synchronous DMA Timing Register

(SATATDIBLIF2) ..ttt et et e bttt e saae e e e e eans 469
12.1.25 IDE_CONFIG—IDE I/O Configuration Register

(SATATDIBLIF2) ..ttt et et e bttt e saae e e e e eans 470
12.1.26 PID—PCI Power Management Capability Identification

Register (SATA-D3LIF2) .. e 471
12.1.27 PC—PCI Power Management Capabilities Register

(SATATDIBLIF2) ittt ettt e b et saae e e e e eans 471
12.1.28 PMCS—PCI Power Management Control and Status

Register (SATA-D3LIF2) .. i 472
12.1.29 MAP—Address Map Register (SATA-D31:F2) ...ccooiiiiiiiiiee e 472
12.1.30 PCS—Port Control and Status Register (SATA-D31:F2) .....ccoooiiiiiiiiiiiiiieieeenn. 473
12.1.31 SIR - SATA Initialization REQISIEN ......cciiiiiiiiiiie e 474
12.1.32 SIRI—SATA Indexed Registers INAdeX ........coooiuiiiiiiiiiieae e 475
12.1.33 STRD—SATA Indexed Register Data ..........coccueueiiieiieeeeeeeeiiiieiiee e 475
12.1.34 STTT1—SATA Indexed Registers Index 00h

(SATA TX Termination Test REGIStEr 1) ......ooiiiiiiiiiiiiiiieiee e 476
12.1.35 SIR18—SATA Indexed Registers Index 18h

(SATA Initialization Register 18h) .........ceuiiiiiiiiiaiiieee e 477
12.1.36 STME—SATA Indexed Registers Index 1Ch

(SATA Test Mode Enable ReGISLEr) .......oeuiiiiiiiiiiiieee e 477
12.1.37 SIR28—SATA Indexed Registers Index 28h

(SATA Initialization Register 28h) .........couiiiiiiiiiiie e 477
12.1.38 STTT2—SATA Indexed Registers Index 74h

(SATA TX Termination Test REGISIEr 2) ......ooiiiiiiiiiiiiiiiieieie e 478
12.1.39 SIR84—SATA Indexed Registers Index 84h

(SATA Initialization Register 84h) .........couveiiiiiiii e 479
12.1.40 ATC—APM Trapping Control Register (SATA-D31:F2) ...cooeeieiiiiiiiiiiiiiiieeieeeen. 479

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



]
IntGI Contents
®
12.1.41 ATS—APM Trapping Status Register (SATA-D31:F2) ...ooooiiiiiiiiiiiiiiiiiieeeeee, 480
12.1.42 SP—Scratch Pad Register (SATA-D3L:F2) ..o 480
12.1.43 BFCS—BIST FIS Control/Status Register (SATA-D31:F2) ......ovuieiieieeeiiaanaiinnes 480
12.1.44 BFTD1—BIST FIS Transmit Datal Register (SATA-D31:F2)......ccccvveiieeieeanannnn. 482
12.1.45 BFTD2—BIST FIS Transmit Data2 Register (SATA-D31:F2)......cevveiieeiieanannnn. 482
12.2 Bus Master IDE 1/O RegiSters (D31:F2) ......uuuiiiiiiieieeae et ee e e e 483
12.2.1 BMIC[P,S]—Bus Master IDE Command Register (D31:F2) ........ccceieeeiiaiiiinnnns 484
12.2.2 BMIS[P,S]—Bus Master IDE Status Register (D31:F2).......cccoiiiiiiiiiiiieiieaneannes 485
12.2.3 BMID|[P,S]—Bus Master IDE Descriptor Table Pointer
REGISTEN (D3L:F2) oottt e e e e ettt e e ee e e e e e e e e e 485
12.3  AHCI REQISLErS (D3L:iF2) ..ottt et e e e e e et eeeeaae e ean 486
12.3.1 AHCI Generic Host Control Registers (D31:F2) .....ccouuiiiiiiiiiiiiie e 486
12.3.1.1 CAP—Host Capabilities Register (D31:F2) .......cccuuvimiiiiiieieeeieeieeiieanes 487
12.3.1.2 GHC—GIlobal ICH6 Control Register (D31:F2).......cccccueeeeeeieeinaaiiiinnnes 488
12.3.1.3 IS—Interrupt Status Register (D31:F2)......cccooiiiiiiiiiiiie e 489
12.3.1.4 PI—Ports Implemented Register (D31:F2) ......cccoiiiiiiiiiiieieeeeeeeeenes 490
12.3.1.5 VS—AHCI Version (D31:F2) ... ..uuuiiiiiiiieaaeaae et 490
12.3.2 POrt REQISIErS (D3L:F2) ..ottt eeaee e e e e 491
12.3.2.1 PxCLB—Port [3:0] Command List Base Address Register
(DBLIF2) et e 493
12.3.2.2 PxCLBU—Port [3:0] Command List Base Address Upper
32-Bits ReQISter (D3L:F2) ..eueeieiieeiieeieiieeee et ee e 493
12.3.2.3 PxFB—Port [3:0] FIS Base Address Register (D31:F2) .......ccccevveeeennn. 493
12.3.2.4 PxFBU—Port [3:0] FIS Base Address Upper 32-Bits
REQISTEr (D3L:F2) ..ttt e e e e e e e 494
12.3.2.5 PxIS—Port [3:0] Interrupt Status Register (D31:F2)........cccoiiiiiniinene. 494
12.3.2.6 PxIE—Port [3:0] Interrupt Enable Register (D31:F2) ......cccceevveiiiiunnnns 496
12.3.2.7 PxCMD—Port [3:0] Command Register (D31:F2) ......ccccceeeeiiiiiiiinnnens 497
12.3.2.8 PxTFD—Port [3:0] Task File Data Register (D31:F2)..........cceeevunenenes 499
12.3.2.9 PxSIG—Port [3:0] Signature Register (D31:F2) ....cooeeiiieiiiiiiiiiiiiiiene. 500
12.3.2.10 PxSSTS—Port [3:0] Serial ATA Status Register (D31:F2) .................. 501
12.3.2.11 PxSCTL—Port [3:0] Serial ATA Control Register (D31:F2) ................. 502
12.3.2.12 PXSERR—Port [3:0] Serial ATA Error Register (D31:F2).................... 503
12.3.2.13 PXSACT—Port [3:0] Serial ATA Active (D3L1:F2).....oueeieiiiiiiiiiiiiiis 504
12.3.2.14 PxCl—Port [3:0] Command Issue Register (D31:F2) .........ccceeeveiennns 505
13  UHCI Controllers REQISTEIS ..., 507
13.1 PCI Configuration Registers
(USB—D29:F0/FL/F2/F3) ...ttt ettt et e e e 507
13.1.1 VID—Vendor Identification Register
(USB—D29:F0/FL/F2/F3) ...ttt ettt ettt ettt 508
13.1.2 DID—Device ldentification Register
(USB—D29:F0/FL/F2/F3) ...ttt ettt ettt ettt 508
13.1.3 PCICMD—PCI Command Register (USB—D29:FO/F1/F2/F3) ......cccceeeiiiiinnnnnns 508
13.1.4 PCISTS—PCI Status Register (USB—D29:FO/F1/F2/F3).....cccoiiiiiiiiiiiiiieeeeeeen 509
13.1.5 RID—Reuvision Identification Register
(USB—D29:F0/FL/F2/F3) ...ttt ettt ettt 509
13.1.6 Pl—Programming Interface Register
(USB—D29:F0/FL/F2/F3) ...ttt ettt ettt ettt 510
13.1.7 SCC—Sub Class Code Register
(USB—D29:F0/FL/F2/F3) ...ttt ettt ettt ettt 510
13.1.8 BCC—Base Class Code Register
(USB—D29:F0/FL/F2/F3) ...ttt ettt ettt ettt 510
Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 21



]
Contents IntGI ®
13.1.9 MLT—Master Latency Timer Register
(USB—D29:F0/FL/F2/F3) ...eeteee ettt ettt 510
13.1.10 HEADTYP—Header Type Register
(USB—D29:FO0/FL/F2/F3) ...eeeeeeeiieeie ettt ettt 511
13.1.11 BASE—Base Address Register
(USB—D29:F0/FL/F2/F3) ...eeeeee ettt 511
13.1.12 SVID — Subsystem Vendor Identification Register
(USB—D29:F0/FL/F2/F3) ...eeteee ettt ettt 512
13.1.13 SID — Subsystem Identification Register
(USB—D29:FO0/FL/F2/F3) ...eeeeee ettt 512
13.1.14 INT_LN—Interrupt Line Register
(USB—D29:FO0/FL/F2/F3) ...eeeeee ettt ettt 512
13.1.15 INT_PN—Interrupt Pin Register
(USB—D29:F0/FL/F2/F3) ...eeeeee ettt ettt 513
13.1.16 USB_RELNUM—Serial Bus Release Number Register
(USB—D29:FO0/FL/F2/F3) ...eeeeeeeiieeee ettt ettt 513
13.1.17 USB_LEGKEY—USB Legacy Keyboard/Mouse Control
Register (USB—D29:FO/FL/F2/F3) ...ttt 514
13.1.18 USB_RES—USB Resume Enable Register
(USB—D29:F0/FL/F2/F3) ...eeeeee ettt ettt 515
13.1.19 CWP—Core Well Policy Register
(USB—D29:F0/FL/F2/F3) ...eeteee ettt ettt 516
13.2  USB /O REQISTIEIS ...eeeeieeieie ettt ettt e e e e e e e e e e sa e e bae e eeeeeaaeaeaa s e annnenes 516
13.2.1 USBCMD—USB Command REQISIEr .......ccutiiiiiaiiaiiiiiiiiiieie e 517
13.2.2 USBSTS—USB Status REQISTeI .....ccciiiiiiiieiiiiiie ittt e e 520
13.2.3 USBINTR—USB Interrupt Enable RegiSter. ... 521
13.2.4 FRNUM—Frame NUmber REQISIEr........cooiiiiiiiiiiie e 521
13.2.5 FRBASEADD—Frame List Base Address Register ...........cccueieeeieeeneniiiiiiiieene 522
13.2.6 SOFMOD—Start of Frame Modify ReQIStEr ... 523
13.2.7 PORTSCJ0,1]—Port Status and Control Register ...........cccccuueiiiiieiieeieiereieee 524
14 EHCI Controller RegiSters (D29:F7) ... 527
14.1 USB EHCI Configuration Registers
(USB EHCI—D29:F7) .ottt et ettt b et e e e 527
14.1.1 VID—Vendor Identification Register
(USB EHCI—D29:F7) ettt a e e 528
14.1.2 DID—Device ldentification Register
(USB EHCI—D29:F7) ..eiie ettt ettt a e e e 528
14.1.3 PCICMD—PCI Command Register
(USB EHCI—D29:F7) .ttt ettt a e e 529
14.1.4 PCISTS—PCI Status Register
(USB EHCI—D29:F7) ..eiie ettt ettt a e e e 530
14.1.5 RID—Reuvision Identification Register
(USB EHCI—D29:F7) . iee ettt ettt e e e e 531
14.1.6 Pl—Programming Interface Register
(USB EHCI—D29:F7) ..eiie ettt ettt a e e e 531
14.1.7 SCC—Sub Class Code Register
(USB EHCI—D29:F7) . iee ettt ettt e e e e 531
14.1.8 BCC—Base Class Code Register
(USB EHCI—D29:F7) . iee ettt ettt e e e e 531
14.1.9 PMLT—Primary Master Latency Timer Register
(USB EHCI—D29:F7) . iee ettt ettt e e e e 532
22 Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



intel.

14.2

Contents
14.1.10 MEM_BASE—Memory Base Address Register
(USB EHCID29:F7) .ottt ettt et 532
14.1.11 SVID—USB EHCI Subsystem Vendor ID Register
(USB EHCID29:F7) .ttt ettt ettt e 532
14.1.12 SID—USB EHCI Subsystem ID Register
(USB EHCID29:F7) .ttt ettt ettt 533
14.1.13 CAP_PTR—Capabilities Pointer Register
(USB EHCID29:F7) .ttt ettt et 533
14.1.14 INT_LN—Interrupt Line Register
(USB EHCID29:F7) .ttt ettt ettt e 533
14.1.15 INT_PN—Interrupt Pin Register
(USB EHCID29:F7) .ottt et 533
14.1.16 PWR_CAPID—PCI Power Management Capability ID
Register (USB EHCI—D29:F7) ...ttt 534
14.1.17 NXT_PTR1—Next Item Pointer #1 Register
(USB EHCID29:F7) .ttt et 534
14.1.18 PWR_CAP—Power Management Capabilities Register
(USB EHCID29:F7) .ttt ettt et e 535
14.1.19 PWR_CNTL_STS—Power Management Control/Status
Register (USB EHCI—D29:F7) ...ttt 536
14.1.20 DEBUG_CAPID—Debug Port Capability ID Register
(USB EHCID29:F7) .ttt ettt e 536
14.1.21 NXT_PTR2—Next Item Pointer #2 Register
(USB EHCID29:F7) .ttt et 537
14.1.22 DEBUG_BASE—Debug Port Base Offset Register
(USB EHCID29:F7) .ttt ettt et e 537
14.1.23 USB_RELNUM—USB Release Number Register
(USB EHCID29:F7) .ottt ettt et 537
14.1.24 FL_ADJ—Frame Length Adjustment Register
(USB EHCID29:F7) .ttt ettt et e 538
14.1.25 PWAKE_CAP—Port Wake Capability Register
(USB EHCID29:F7) .ottt ettt et 539
14.1.26 LEG_EXT_CAP—USB EHCI Legacy Support Extended
Capability Register (USB EHCI—D29:F7) ......uuuiiiiieiieeieee et 539
14.1.27 LEG_EXT_CS—USB EHCI Legacy Support Extended
Control / Status Register (USB EHCI—D29:F7) ....ccooiiiiiiiiiiiiieiieeieee e 540
14.1.28 SPECIAL_SMI—Intel Specific USB 2.0 SMI Register
(USB EHCID29:F7) .ttt ettt et e 541
14.1.29 ACCESS_CNTL—Access Control Register
(USB EHCID29:F7) .ottt ettt et 543
14.1.30 USB2IR—USB?2 Initialization Register
(USB EHCID29:F7) .ttt ettt et e 543
Memory-Mapped 1/O REQISTEIS. .. ..ot eeeeeaaeae e ens 544
14.2.1 Host Controller Capability REQISIEIS .....ccooiiiiiiiiiie e 544
14.2.1.1 CAPLENGTH—Capability Registers Length Register...............c......... 544
14.2.1.2 HCIVERSION—Host Controller Interface Version Number
REGISTEN .. ettt et e e e e e e 545
14.2.1.3 HCSPARAMS—Host Controller Structural Parameters............c......... 545
14.2.1.4 HCCPARAMS—Host Controller Capability Parameters
REGISTEN .. ettt et e e e e e e 546
14.2.2 Host Controller Operational REQISIErS ........cooiiiiiiiiiie e 547
14.2.2.1 USB2.0_CMD—USB 2.0 Command RegiSter .........ccccceviaiiiiinnineneennn. 548
23

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet



]

Contents IntGI ®
14.2.2.2 USB2.0_STS—USB 2.0 Status RegiSter........ccccceeeeiiiiiiiiiiiiiieeieeeeenenn 550
14.2.2.3 USB2.0_INTR—USB 2.0 Interrupt Enable Register...........cccccceeeeeeennn. 552
14.2.2.4 FRINDEX—Frame Index RegiSter.........ccoiuuiuiiiiiiieiiiaieiciieee e 553
14.2.2.5 CTRLDSSEGMENT—Control Data Structure Segment

[T oS3 =] U EUTUS RPN 554
14.2.2.6 PERIODICLISTBASE—Periodic Frame List Base Address
[T oS3 =] PR UTUS RPN 554
14.2.2.7 ASYNCLISTADDR—Current Asynchronous List Address
[T oS3 =] U UTUS PRI 555
14.2.2.8 CONFIGFLAG—Configure Flag Register.........ccccciiiiiiiiiiiiiiiiiieieeeeen 555
14.2.2.9 PORTSC—Port N Status and Control Register............cccccovvieeeeenenenn. 556
14.2.3 USB 2.0-Based Debug Port REgISter ........oooiiiiiiiiiiiiiieee et 560
14.2.3.1 CNTL_STS—Control/Status Register..........cccceeeiiiiieiiiiiiiiieiieee e 560
14.2.3.2 USBPID—USB PIDS REQISIEN ...coiiiiiiiiiiiiiiiiiiie et 562
14.2.3.3 DATABUF[7:0]—Data Buffer Bytes[7:0] Register............cccouvereeeeeeenn. 562
14.2.3.4 CONFIG—Configuration RegiSter.........ccouiiiiiiiiiiiiiiieiee e 562
15 SMBus Controller Registers (D31:F3) ... 563
15.1 PCI Configuration Registers (SMBUS—D3L:F3)....ccoiiiiiiiiiiiiie e 563
15.1.1 VID—Vendor Identification Register (SMBUS—D31:F3).....cccceviiiiiiiiiiiiiiiiieneeene. 563
15.1.2 DID—Device ldentification Register (SMBUS—D31:F3) ......ccvuviiiieiiiiiiiiiiieieee. 564
15.1.3 PCICMD—PCI Command Register (SMBUS—D31:F3).......ccvuriiiieariiiiiiiiieeieeen. 564
15.1.4 PCISTS—PCI Status Register (SMBUS—D31:F3) ......cccuiiiiiiiiiieieeeeeeeeeeee, 565
15.1.5 RID—Revision Identification Register (SMBUS—D31:F3) .....ccoveiiriiiaiiiiiiiiiiieeee. 565
15.1.6 Pl—Programming Interface Register (SMBUS—D31:F3) ......ccooeiiiiiiiiiiiiiiiiiinne. 566
15.1.7 SCC—Sub Class Code Register (SMBUS—D31:F3)......ccociimiiiiiiiiieaaeeee e 566
15.1.8 BCC—Base Class Code Register (SMBUS—D31:F3) .....ccccuuiiiiiiiiiieaaeeiiee. 566
15.1.9 SMB_BASE—SMBus Base Address Register
(SMBUS—D3BL:F3) ..ttt ettt e e e e e e e e ettt e e e e ae e e e e e e naeeenaeeeeeas 566
15.1.10 SVID—Subsystem Vendor Identification Register
(SMBUS—D3LIF2/FA) ..ottt e e e 567
15.1.11 SID—Subsystem ldentification Register
(SMBUS—D3LIF2/FA) ..ottt e e e e 567
15.1.12 INT_LN—Interrupt Line Register (SMBUS—D31:F3) ......ccoiiiiiiiiiiiiiiaieeeeeeeeienes 567
15.1.13 INT_PN—Interrupt Pin Register (SMBUS—D31:F3) ....ccccoiiiiiiiiiieiieeeee e 567
15.1.14 HOSTC—Host Configuration Register (SMBUS—D31:F3) ......ooeieiiiiaiiiiiiiiiiee. 568
15.2  SMBUS I/O REQISIEIS ...eeeieieieeee ettt ettt et ee e e e e e aa e e e be ettt eeeeaaeeaeea s nnnnnes 569
15.2.1 HST_STS—Host Status Register (SMBUS—D3L:F3)......ucuuiiiiiiiiiiiiaiiiiiiiie 570
15.2.2 HST_CNT—Host Control Register (SMBUS—D31:F3).......iiiiiiiiiiiaiiiiiiiiiee. 571
15.2.3 HST_CMD—Host Command Register (SMBUsS—D31:F3) ......ccccooeiiiiiiiiiiiiiienen. 573
15.2.4 XMIT_SLVA—Transmit Slave Address Register
(SMBUS—D3BL:F3) ..ttt ettt e e e e e e e e ettt e e e e ae e e e e e e naeeenaeeeeeas 573
15.2.5 HST_DO—Host Data 0 Register (SMBUS—D31:F3).....cccuuiiiiiiiiiiaaiiiieiiieieeeenn 573
15.2.6 HST_D1—Host Data 1 Register (SMBUS—D31:F3).....ccccuuiiiiiiiiiaaaiiiiiiieeeeenn 573
15.2.7 Host_BLOCK_DB—Host Block Data Byte Register
(SMBUS—D3L:IF3) ...eiiiiiieiiiiee et e e e e e e e e 574
15.2.8 PEC—Packet Error Check (PEC) Register
(SMBUS—D3L:IF3) ....iiiiieiiiiee ettt e e e e e e e 574
15.2.9 RCV_SLVA—Receive Slave Address Register
(SMBUS—D3L:IF3) ....iiiiieiiiiee ettt e e e e e e e 575
15.2.10 SLV_DATA—Receive Slave Data Register (SMBus—D31:F3) .........ccoocvrirneenen. 575
15.2.11 AUX_STS—Auxiliary Status Register (SMBUS—D31:F3) ....ccoveeeeaiiiiiiiiiiiiiieeenen. 575
24 Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



int6|® Contents

15.2.12 AUX_CTL—Auxiliary Control Register (SMBUS—D31:F3) ......cccccivieiiieiiianainnnnes 576
15.2.13 SMLINK_PIN_CTL—SMLink Pin Control Register
(SMBUS—D3BL:F3) .eiiieiiieie ettt ettt e ee e e e e e e e ettt e e ee e e e e e e e e e nas 576
15.2.14 SMBus_PIN_CTL—SMBus Pin Control Register
(SMBUS—D3BL:F3) ..eeiiuiiiiiiie ettt ettt ettt ettt e et eeabbe e s e ee e ennee e 577
15.2.15 SLV_STS—Slave Status Register (SMBUS—D31:F3).....ccccoiiiiiiiiiiiiiiineieeeeeeene 577
15.2.16 SLV_CMD—Slave Command Register (SMBUS—D31:F3) .......cccuvvvieiieeiieaniannnnes 578
15.2.17 NOTIFY_DADDR—Notify Device Address Register
(SMBUS—D3BL:F3) .eiiieiiieie ettt ettt et ee e e e e e e ettt eeeeaaeaeaa e e e e nns 578
15.2.18 NOTIFY_DLOW—Notify Data Low Byte Register
(SMBUS—D3BL:F3) .eiiieiiieie ettt ettt e ee e e e e e e e ettt e e ee e e e e e e e e e nas 579
15.2.19 NOTIFY_DHIGH—Notify Data High Byte Register
(SMBUS—D3BL:F3) .eiiieiiieie ettt ettt et e e e e e e e e bttt e e ee e e e e e aa e e e anas 579
16 AC’'97 Audio Controller Registers (D30:F2)......ccoooiiiiiiiieeeeeee e 581
16.1 AC '97 Audio PCI Configuration Space
(AUAIODB0:F2) .ottt et e e e e e ettt e e e e ee e e aa e e e e bt aeeaeeaeaeaaaaeas 581
16.1.1 VID—Vendor Identification Register (Audio—D30:F2) .......ccccoumiiiiiiiiiieieeeeeeees 582
16.1.2 DID—Device Identification Register (Audio—D30:F2)........cccoiciiimiiiiiiiiiieieaeeen 582
16.1.3 PCICMD—PCI Command Register (Audio—D30:F2) ......cooveeiiiiiiiiiiiiiiiieeieeee. 583
16.1.4 PCISTS—PCI Status Register (AUdio—D30:F2) ........ueeiieiiiaiiiiiiiiiiieeieee e 584
16.1.5 RID—Revision Identification Register (Audio—D30:F2).........cccciiiiiiiiriieinaenan. 585
16.1.6 Pl—Programming Interface Register (Audio—D30:F2) ........ccoooiiiiiiiiiiiieiieaena. 585
16.1.7 SCC—Sub Class Code Register (Audio—D30:F2) .......ceeieriiiiiiiiiiiiiieiieeeeeeen 585
16.1.8 BCC—Base Class Code Register (Audio—D30:F2)......ccooeeiiiiiiiiiiiiiiiiiiieeeeeeeen 585
16.1.9 HEADTYP—Header Type Register (Audio—D30:F2) .......ccooiaiiiiiiiiiiiiiiiiieeeeeee 586
16.1.10 NAMBAR—Native Audio Mixer Base Address Register
(AUAIO—DB0:F2) ...ttt e e e e e e ettt eeae e e e e e e e e annnes 586
16.1.11 NABMBAR—Native Audio Bus Mastering Base Address
Register (AUdIO—D30:F2) ...t 587
16.1.12 MMBAR—Mixer Base Address Register (Audio—D30:F2) ..........coociiiiiineenenennn. 587
16.1.13 MBBAR—Bus Master Base Address Register
(AUAIO—DB0:F2) ..ottt e e e e e e e ettt eaae e e e e e e e e annnes 588
16.1.14 SVID—Subsystem Vendor Identification Register
(AUIODB0:F2) ...ttt e e e e e ettt e e ae e e e e e e e e annnes 588
16.1.15 SID—Subsystem Identification Register (Audio—D30:F2) .........cccoceveieeeeeennannnn. 589
16.1.16 CAP_PTR—Capabilities Pointer Register (Audio—D30:F2) ........cccevvierieeenaannnnns 589
16.1.17 INT_LN—Interrupt Line Register (AUdio—D30:F2) .......ccuveeiiiiiiaiiiiiiiiiieiieeieeeenn 589
16.1.18 INT_PN—Interrupt Pin Register (Audio—D30:F2).......cccooiiiiiiiiiiiiiiieee e 590
16.1.19 PCID—Programmable Codec Identification Register
(AUAIO—DB0:F2) ...ttt e e e e e e ettt eeae e e e e e e e e annnes 590
16.1.20 CFG—Configuration Register (Audio—D30:F2) ........cccuuiiiiiiieieeee e 590
16.1.21 PID—PCI Power Management Capability Identification
Register (AUdIO—D30:F2) ...t 591
16.1.22 PC—Power Management Capabilities Register
(AUAIODB0:F2) ..ottt e e e e e ettt eaae e e e e e e e e annnes 591
16.1.23 PCS—Power Management Control and Status Register
(AUAIO—DB0:F2) ...ttt e e e e e e ettt eeae e e e e e e e e annnes 592
16.2 AC 97 AUdiO I/O SPACE (D30:F2) ... .ttt ee e e e e e e e e e 593
16.2.1 x_BDBAR—Buffer Descriptor Base Address Register
(AUAIO—DB0:F2) ...ttt e e e e e e ettt eeae e e e e e e e e annnes 596

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 25



]

Contents IntGI ®
16.2.2 x_CIV—Current Index Value Register (Audio—D30:F2) ......c.ccuveeiiiiiiiieeiniinenn. 597
16.2.3 x_LVI—Last Valid Index Register (AUdio—D30:F2) .........ccccviviiiiiiiiiiiiiiiiieeeae 597
16.2.4 x_SR—Status Register (AUdio—D30:F2)........ccoiiiiiiiiiiiiiiie e 598
16.2.5 x_PICB—Position In Current Buffer Register

(AUAIOD3B0:F2) ...ttt e ettt ee e ee e ae e e e e e e e e eeeas 599
16.2.6 x_PIV—Prefetched Index Value Register (Audio—D30:F2)........cccoeeiiiiiiniinennen. 599
16.2.7 x_CR—Control Register (AUdiO—D30:F2) .......cooiiiiiiiiiiiiiiieiee e 600
16.2.8 GLOB_CNT—GIlobal Control Register (Audio—D30:F2) .......ccuvevieiiiiiiiiiiiiinee 601
16.2.9 GLOB_STA—GIlobal Status Register (Audio—D30:F2) .......coovveiiiiiiiiiiiiiiieee. 603
16.2.10 CAS—Codec Access Semaphore Register (Audio—D30:F2) .........ccoeiiiiiiininnees 605
16.2.11 SDM—SDATA_IN Map Register (Audio—D30:F2) ......ccccoiiiiiiiiieeeeeeeee 605
17 AC’'97 Modem Controller Registers (D30:F3).......cccooiiiiiieiicec e 607
17.1 AC '97 Modem PCI Configuration Space (D30:F3) ......cccoiiiiieiiiiiiieeeiiiieie e 607
17.1.1 VID—Vendor Identification Register (Modem—D30:F3) ......ccccceeeriiiiiiiiiiiniinene. 608
17.1.2 DID—Device ldentification Register (Modem—D30:F3).......cccveriirariaiiiiiiiiieieanne. 608
17.1.3 PCICMD—PCI Command Register (Modem—D30:F3) ......cccoeeeriaiiiiiiiiiiiieieeenen. 608
17.1.4 PCISTS—PCI Status Register (Modem—D30:F3).......ccccoumiimiiiiiiieaeeieee e 609
17.1.5 RID—Reuvision Identification Register (Modem—D30:F3)......c.cceuieiieeiiiiniiinnnnnee 610
17.1.6 Pl—Programming Interface Register (Modem—D30:F3) .......cccoeeiiiiiiiiiiiinninnene. 610
17.1.7 SCC—Sub Class Code Register (Modem—D30:F3) ......ccccevuiiiiereeeiaaaeaiieeiee. 610
17.1.8 BCC—Base Class Code Register (Modem—D30:F3)........ucuiieieririeaiiiiiiiiiiinen 610
17.1.9 HEADTYP—Header Type Register (Modem—D30:F3) .......ccceeeeereeriiiiiiiiiiienennn. 611
17.1.10 MMBAR—Modem Mixer Base Address Register
(MOAEM—D30:F3) ...ttt e e e et e e e e e e e e s e e nae e e e e eeeas 611
17.1.11 MBAR—Modem Base Address Register (Modem—D30:F3) ......cccoeeiviiiiieinennen. 612
17.1.12 SVID—Subsystem Vendor Identification Register
(MOAEM—D30:F3) ...ttt e e ettt e e e e e e e e s e eanae s e e e eeeas 612
17.1.13 SID—Subsystem Identification Register (Modem—D30:F3) .......cccoeeiiiiiiiiiinennen. 613
17.1.14 CAP_PTR—Capabilities Pointer Register (Modem—D30:F3) ..........cccciiirnnnnene. 613
17.1.15 INT_LN—Interrupt Line Register (Modem—D30:F3) .......ccuuiiiiiiieiiiaiiieieee, 613
17.1.16 INT_PIN—Interrupt Pin Register (Modem—D30:F3)........ccccovieiieiiiaiiiiieiee 614
17.1.17 PID—PCI Power Management Capability Identification
Register (Modem—D30:F3)....cciiiii e 614
17.1.18 PC—Power Management Capabilities Register
(MOAEM—D30:F3) ..ttt e ettt e e e e e e e e s e an s e e aeeas 614
17.1.19 PCS—Power Management Control and Status Register
(MOAEM—D30:F3) ..ttt et r e e e e e e e e e ennae e e e e eeeas 615
17.2  AC 97 Modem 1/O SPACE (D30:F3) ..ceuiieiiieiiiiiiii et ee e e e e 616
17.2.1 x_BDBAR—Buffer Descriptor List Base Address Register
(MOAEM—D30:F3) ..ttt e ettt e e e e e e e e s e an s e e aeeas 618
17.2.2 x_CIV—Current Index Value Register (Modem—D30:F3) ......cccoeeiieeiiiiiiiiniiennnn. 618
17.2.3 x_LVI—Last Valid Index Register (Modem—D30:F3) ........ccueeiieiiriiiiiiiiiiiieiene. 618
17.2.4 x_SR—Status Register (Modem—D30:F3) ....ccooiiiiiiiiiiiiiiieieeee e 619
17.2.5 x_PICB—Paosition in Current Buffer Register
(MOAEM—D30:F3) ...ttt e et ee e e e e e e e e e eanae e e e e eeeas 620
17.2.6 x_PIV—Prefetch Index Value Register
(MOAEM—D30:F3) ..ttt et r e e e e e e e e e ennae e e e e eeeas 620
17.2.7 x_CR—Control Register (Modem—D30:F3) ......ccooiiiiiiiiiiiiiiee e 621
17.2.8 GLOB_CNT—GIobal Control Register (Modem—D30:F3)......ccccceeeveiiiiiiinnenenne. 622
17.2.9 GLOB_STA—GIlobal Status Register (Modem—D30:F3) .....cccoeeieiiiiiiiiiiiiiinne. 623
26 Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



intel.

17.2.10 CAS—Codec Access Semaphore Register

(MOAEM—D30:F3) .eeieeeiieiie et e e e ee e
18 Intel® High Definition Audio Controller Registers (D27:F0)...................

18.1 Intel® High Definition Audio PCI Configuration Space

(Intel® High Definition AUdio— D27:F0)........ccoviveeeeeeeeeeeeeeeeeeee e

18.1.1 VID—Vendor Identification Register

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

18.1.2 DID—Device Identification Register

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

18.1.3 PCICMD—PCI Command Register

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

18.1.4 PCISTS—PCI Status Register

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

18.1.5 RID—Revision Identification Register

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

18.1.6 Pl—Programming Interface Register

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

18.1.7 SCC—Sub Class Code Register

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

18.1.8 BCC—Base Class Code Register

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

18.1.9 CLS—Cache Line Size Register

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

18.1.10 LT—Latency Timer Register

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

18.1.11 HEADTYP—Header Type Register

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

18.1.12 HDBARL—Intel® High Definition Audio Lower Base Address Register

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

18.1.13 HDBARU—Intel® High Definition Audio Upper Base Address Register

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

18.1.14 SVID—Subsystem Vendor Identification Register

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

18.1.15 SID—Subsystem ldentification Register

(Intel® High Definition Audio Controller—D27:F0) ........cccooiiiiiiiiiiiiiieeeen.
18.1.16 CAPPTR—Capabilities Pointer Register (Audio—D30:F2) ...............c.....

18.1.17 INTLN—Interrupt Line Register

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

18.1.18 INTPN—Interrupt Pin Register

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

18.1.19 HDCTL—Intel® High Definition Audio Control Register

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

18.1.20 TCSEL—Traffic Class Select Register

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

18.1.21 PID—PCI Power Management Capability ID Register

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

18.1.22 PC—Power Management Capabilities Register

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

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet

Contents

27



Contents

28

18.1.23 PCS—Power Management Control and Status Register

(Intel® High Definition Audio Controller—D27:F0).......ccccoiiiiiiiiiiee e 638
18.1.24 MID—MSI Capability ID Register

(Intel® High Definition Audio Controller—D27:F0)........cccoiiiiiiiiiiiee e 638
18.1.25 MMC—MSI Message Control Register

(Intel® High Definition Audio Controller—D27:F0) .......c.ccooviveveeeeeieeeseeeeeeeeans 639
18.1.26 MMLA—MSI Message Lower Address Register

(Intel® High Definition Audio Controller—D27:F0) .........c.cocvoveveeeeeieeeseeeeeeenans 639
18.1.27 MMUA—MSI Message Upper Address Register

(Intel® High Definition Audio Controller—D27:F0)........cccoiiiiiiiiiiiee e 639
18.1.28 MMD—MSI Message Data Register

(Intel® High Definition Audio Controller—D27:F0).......ccccoiiiiiiiiiieeeeee e 639
18.1.29 PXID—PCI Express* Capability ID Register

(Intel® High Definition Audio Controller—D27:F0).......ccccoiiiiiiiiiieeee e 640
18.1.30 PXC—PCI Express* Capabilities Register

(Intel® High Definition Audio Controller—D27:F0) .......ccccoiiiiiiiiiieeee e 640
18.1.31 DEVCAP—Device Capabilities Register

(Intel® High Definition Audio Controller—D27:F0) .......c.ccoovvveveeeeeieeeseeeeeeeeans 641
18.1.32 DEVC—Device Control Register

(Intel® High Definition Audio Controller—D27:F0) .........ccooviveveeeeeieeeseeeeeeenans 642
18.1.33 DEVS—Device Status Register

(Intel® High Definition Audio Controller—D27:F0) .......ccccoiiiiiiiiiieeee e 643
18.1.34 VCCAP—Virtual Channel Enhanced Capability Header

(Intel® High Definition Audio Controller—D27:F0).......ccccouiiiiiiiiiee e 643
18.1.35 PVCCAP1—Port VC Capability Register 1

(Intel® High Definition Audio Controller—D27:F0).......ccccoiiiiiiiiiiee e 644
18.1.36 PVCCAP2—Port VC Capability Register 2

(Intel® High Definition Audio Controller—D27:F0)........ccccuiiiiiiiiieeee e 644
18.1.37 PVCCTL—Port VC Control Register

(Intel® High Definition Audio Controller—D27:F0) .........ccooviveeeeeeieeeseeeeeeeeans 644
18.1.38 PVCSTS—Port VC Status Register

(Intel® High Definition Audio Controller—D27:F0).........c.coovvveieeeeeieeeseeeeeeeeans 645
18.1.39 VCOCAP—VCO Resource Capability Register

(Intel® High Definition Audio Controller—D27:F0)........cccoiiiiiiiiiiee e 645
18.1.40 VCOCTL—VCO Resource Control Register

(Intel® High Definition Audio Controller—D27:F0) .......ccccoiiiiiiiiiieeee e 645
18.1.41 VCOSTS—VCO Resource Status Register

(Intel® High Definition Audio Controller—D27:F0).......ccccoiiiiiiiiiiee e 646
18.1.42 VCICAP—V/Ci Resource Capability Register

(Intel® High Definition Audio Controller—D27:F0).......ccccoiiiiiiiiiieeee e 646
18.1.43 VCIiCTL—VCi Resource Control Register

nte igh Definition Audio Controller— TFO)

Intel® High Definition Audio Controller—D27:FO 647

18.1.44 VCiSTS—VCi Resource Status Register
nte igh Definition Audio Controller— TFO)
Intel® High Definition Audio Controller—D27:F0 647

18.1.45 RCCAP—Root Complex Link Declaration Enhanced
Capability Header Register (Intel® High Definition Audio Controller—D27:F0)... 647
18.1.46 ESD—Element Self Description Register

(Intel® High Definition Audio Controller—D27:F0).......ccccoiiiiiiiiiiee e 648
18.1.47 LIDESC—Link 1 Description Register

(Intel® High Definition Audio Controller—D27:F0).......ccccoiiiiiiiiiiee e 648
18.1.48 L1IADDL—Link 1 Lower Address Register

(Intel® High Definition Audio Controller—D27:F0).......ccccoiiiiiiiiiiee e 648

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



intel.

18.1.49 L1IADDU—Link 1 Upper Address Register

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

18.2 Intel® High Definition Audio Memory Mapped Configuration Registers

(Intel® High Definition AUdio— D27:F0).........coiuieeiereeeeeeeeeeeeee e

18.2.1 GCAP—GIlobal Capabilities Register

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

18.2.2 VMIN—Minor Version Register

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

18.2.3 VMAJ—Major Version Register

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

18.2.4 OUTPAY—Output Payload Capability Register

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

18.2.5 INPAY—Input Payload Capability Register

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

18.2.6 GCTL—Global Control Register

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

18.2.7 WAKEEN—Wake Enable Register

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

18.2.8 STATESTS—State Change Status Register

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

18.2.9 GSTS—Global Status Register

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

18.2.10 INTCTL—Interrupt Control Register

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

18.2.11 INTSTS—Interrupt Status Register

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

18.2.12 WALCLK—Wall Clock Counter Register

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

18.2.13 SSYNC—Stream Synchronization Register

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

18.2.14 CORBLBASE—CORB Lower Base Address Register

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

18.2.15 CORBUBASE—CORB Upper Base Address Register

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

18.2.16 CORBRP—CORB Write Pointer Register

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

18.2.17 CORBRP—CORB Read Pointer Register

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

18.2.18 CORBCTL—CORB Control Register

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

18.2.19 CORBST—CORB Status Register

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

18.2.20 CORBSIZE—CORB Size Register

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

18.2.21 RIRBLBASE—RIRB Lower Base Address Register

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

18.2.22 RIRBUBASE—RIRB Upper Base Address Register

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

18.2.23 RIRBWP—RIRB Write Pointer Register

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

18.2.24 RINTCNT—Response Interrupt Count Register

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

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet

Contents

29



]
Contents
intgl.
18.2.25 RIRBCTL—RIRB Control Register
Intel® High Definition Audio Controller—D27:F0)..........cccoooveeverereereeeeeeereeeen 664
g
18.2.26 RIRBSTS—RIRB Status Register
Intel® High Definition Audio Controller—D27:F0)..........cccoovveererrereeeeeeereeeen, 664
g
18.2.27 RIRBSIZE—RIRB Size Register
Intel® High Definition Audio Controller—D27:F0)..........ccveveereerereeeerereeeeae. 665
g
18.2.28 IC—Immediate Command Register
Intel® High Definition Audio Controller—D27:F0).........cccveverreeerreeeerereeene. 665
g
18.2.29 IR—Immediate Response Register
Intel® High Definition Audio Controller—D27:F0)...........ccocoveeverereeeeeeeeereeeeen, 665
g
18.2.30 IRS—Immediate Command Status Register
Intel® High Definition Audio Controller—D27:F0)..........cccooeveeverrereeeeeeereeeen, 666
g
18.2.31 DPLBASE—DMA Position Lower Base Address Register
Intel® High Definition Audio Controller—D27:F0)...........ccvceveevererereseeeeereeeeen, 666
g
18.2.32 DPUBASE—DMA Position Upper Base Address Register
Intel® High Definition Audio Controller—D27:F0)...........ccocovevrererereeeeeeereeeeen 667
g
18.2.33 SDCTL—Stream Descriptor Control Register
Intel® High Definition Audio Controller—D27:F0)...........ccveverreeerreeeeeereeenne. 667
g
18.2.34 SDSTS—Stream Descriptor Status Register
nte [ efinition Audio Controller— TFO)
Intel® High Definition Audio C ller—D27:F0 669
18.2.35 SDLPIB—Stream Descriptor Link Position in Buffer
Register (Intel® High Definition Audio Controller—D27:F0) .......cccoeeeeiiiiiiiiiinnene. 670
18.2.36 SDCBL—Stream Descriptor Cyclic Buffer Length Register
nte [ efinition Audio Controller— TFO)
Intel® High Definition Audio C ller—D27:F0 670
18.2.37 SDLVI—Stream Descriptor Last Valid Index Register
nte [ efinition Audio Controller— TFO)
Intel® High Definition Audio C ller—D27:F0 671
18.2.38 SDFIFOW—Stream Descriptor FIFO Watermark Register
nte [ efinition Audio Controller— TFO)
Intel® High Definition Audio C ller—D27:F0 671
18.2.39 SDFIFOS—Stream Descriptor FIFO Size Register
nte igh Definition Audio Controller— TFO)
Intel® High Definition Audio Controller—D27:FO 672
18.2.40 SDFMT—Stream Descriptor Format Register
nte igh Definition Audio Controller— TFO)
Intel® High Definition Audio Controller—D27:FO 673
18.2.41 SDBDPL—Stream Descriptor Buffer Descriptor List Pointer Lower Base Address
Register
nte igh Definition Audio Controller— TFO)
Intel® High Definition Audio Controller—D27:FO 674
18.2.42 SDBDPU—Stream Descriptor Buffer Descriptor List Pointer
Upper Base Address Register (Intel® High Definition Audio Controller
S 41 =) WP 674
19 PCI Express* Configuration RegISters ... 675
19.1 PCI Express* Configuration Registers
PCl EXPresS—D28:FO/FLIF2/F3) ....ueeiiiiieeiee ettt 675
p
19.1.1 VID—Vendor Identification Register
PCl EXPressS—D28:FO/FLIF2/F3) ..ouuiiiiiiiiiiie et 678
p
19.1.2 DID—Device Identification Register
PCl EXPressS—D28:FO/FLIF2/F3) ..ouviiiiiiiiiiie et 678
p
19.1.3 PCICMD—PCI Command Register
PCl EXPressS—D28:FO/FLIF2/F3) ..ouuiiiiiiiiiiie et 679
p
19.1.4 PCISTS—PCI Status Register
PCl EXPressS—D28:FO/FLIF2/F3) ..ouuiiiiiiiiiiie et 680
p
19.1.5 RID—Reuvision Identification Register
(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 681

30

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



In

t6| Contents
®

19.1.6 Pl—Programming Interface Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccai ittt 681
19.1.7 SCC—Sub Class Code Register

(PCI EXPpress—D28:FO/FL/F2/F3)...cccai ittt 681
19.1.8 BCC—Base Class Code Register

(PCI EXPpress—D28:FO/FL/F2/F3)...ccua ittt 681
19.1.9 CLS—cCache Line Size Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccia ittt 682
19.1.10 PLT—Primary Latency Timer Register

(PCI EXPpress—D28:FO/FL/F2/F3)...cccai ittt 682
19.1.11 HEADTYP—Header Type Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccai it 682
19.1.12 BNUM—Bus Number Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccai ittt 682
19.1.13 IOBL—I/O Base and Limit Register

(PCI EXPpress—D28:FO/FL/F2/F3)...cccai ittt 683
19.1.14 SSTS—Secondary Status Register

(PCI EXpress—D28:FO/FL/F2/F3)...ccciaiaiaiiei ettt 684
19.1.15 MBL—Memory Base and Limit Register

(PCI EXpress—D28:FO/FL/F2/F3)...ccuaa ittt 685
19.1.16 PMBL—Prefetchable Memory Base and Limit Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccia ittt 685
19.1.17 PMBU32—Prefetchable Memory Base Upper 32 Bits

Register (PCl Express—D28:FO/FL/F2/F3) ..c.ooeiiiaiiiieieeee e 686
19.1.18 PMLU32—Prefetchable Memory Limit Upper 32 Bits

Register (PCl Express—D28:FO/FL/F2/F3) ..coooeiiiaiiiieee e 686
19.1.19 CAPP—Capabilities List Pointer Register

(PCI EXpress—D28:FO/FL/F2/F3)...ccuaa ittt 686
19.1.20 INTR—Interrupt Information Register

(PCI EXPpress—D28:FO/FL/F2/F3)...cccaa ittt 686
19.1.21 BCTRL—Bridge Control Register

(PCI EXPpress—D28:FO/FL/F2/F3)...ccuaa ittt 687
19.1.22 CLIST—Capabilities List Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccai ittt 688
19.1.23 XCAP—PCI Express* Capabilities Register

(PCI EXPress—D28:FO/FL/F2/F3)...cccaa it 688
19.1.24 DCAP—Device Capabilities Register

(PCI EXPpress—D28:FO/FL/F2/F3)...cccaa ittt 689
19.1.25 DCTL—Device Control Register

(PCI EXPpress—D28:FO/FL/F2/F3)...ccuaa ittt 690
19.1.26 DSTS—Device Status Register

(PCI EXPpress—D28:FO/FL/F2/F3)...cccaa ittt 691
19.1.27 LCAP—Link Capabilities Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccii ittt 692
19.1.28 LCTL—Link Control Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccai ittt 693
19.1.29 LSTS—Link Status Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccii ittt 694
19.1.30 SLCAP—Silot Capabilities Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccii ittt 695
19.1.31 SLCTL—Slot Control Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccii ittt 696

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 31



Contents

32

19.1.32 SLSTS—SIot Status Register

(PCl EXPresSs—D28:FO/FLIF2/F3) ...ttt ee e 697
19.1.33 RCTL—Root Control Register

(PCl EXPresSs—D28:FO/FLIF2/F3) ...ttt ee e 698
19.1.34 RSTS—Root Status Register

(PCl EXPresSs—D28:FO/FLIF2/F3) ...ttt 698
19.1.35 MID—Message Signaled Interrupt Identifiers Register

(PCl EXPresSs—D28:FO/FLIF2/F3) ...ttt ee e e 699
19.1.36 MC—Message Signaled Interrupt Message Control Register

(PCl EXPresSs—D28:FO/FLIF2/F3) ...ttt ee e 699
19.1.37 MA—Message Signaled Interrupt Message Address

Register (PCl EXpress—D28:FO/FL/F2/F3) ....uouiiaiiiaiiiiie e 699
19.1.38 MD—Message Signaled Interrupt Message Data Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 700
19.1.39 SVCAP—Subsystem Vendor Capability Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt a e 700
19.1.40 SVID—Subsystem Vendor Identification Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt aa s 700
19.1.41 PMCAP—Power Management Capability Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt aa s 700
19.1.42 PMC—PCI Power Management Capabilities Register

(PCI EXPresSS—D28:FO/FLIF2/F3) ...ttt ae e 701
19.1.43 PMCS—PCI Power Management Control and Status

Register (PCl EXpress—D28:FO/FL/F2/F3) ....uoaiieiiiaiiiieee e 702
19.1.44 MPC—Miscellaneous Port Configuration Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt aa s 703
19.1.45 SMSCS—SMI/SCI Status Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt aa s 704
19.1.46 VCH—Virtual Channel Capability Header Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 704
19.1.47 VCAP2—Virtual Channel Capability 2 Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 704
19.1.48 PVC—Port Virtual Channel Control Register

(PCl EXPresSs—D28:FO/FLIF2/F3) ...ttt ee e 705
19.1.49 PVS — Port Virtual Channel Status Register

(PCI EXPresSs—D28:FO/FLIF2/F3) ...ttt 705
19.1.50 VOCAP — Virtual Channel 0 Resource Capability Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 705
19.1.51 VOCTL — Virtual Channel 0 Resource Control Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 706
19.1.52 VOSTS — Virtual Channel 0 Resource Status Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 706
19.1.53 UES — Uncorrectable Error Status Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 707
19.1.54 UEM — Uncorrectable Error Mask

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 708
19.1.55 UEV — Uncorrectable Error Severity

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 709
19.1.56 CES — Correctable Error Status Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 710
19.1.57 CEM — Correctable Error Mask Register

(PCl EXPreSS—D28:FO/FLIF2/F3) ...ttt ee e 710

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



In

20

21
22

23
24

t6| Contents
®

19.1.58 AECC — Advanced Error Capabilities and Control Register

(PCI EXpress—D28:FO/FL/F2/F3)...cccai ittt 711
19.1.59 RES — Root Error Status Register
(PCI EXPpress—D28:FO/FL/F2/F3)...cccai ittt 711
19.1.60 RCTCL — Root Complex Topology Capability List Register
(PCI EXPpress—D28:FO/FL/F2/F3)...ccua ittt 711
19.1.61 ESD — Element Self Description Register
(PCI EXpress—D28:FO/FL/F2/F3)...cccia ittt 712
19.1.62 ULD — Upstream Link Description Register
(PCI EXPpress—D28:FO/FL/F2/F3)...cccai ittt 712
19.1.63 ULBA — Upstream Link Base Address Register
(PCI EXpress—D28:FO/FL/F2/F3)...cccai it 713
19.1.64 PCIECR1 — PCI Express Configuration Register 1
(PCI EXpress—D28:FO/FL/F2/F3)...cccai ittt 713
19.1.65 PCIECR2 — PCI Express Configuration Register 2
(PCI EXPpress—D28:FO/FL/F2/F3)...cccai ittt 713
High Precision Event Timer ReQISTErS ..., 715
20.1 Memory Mapped REGISIEIS. ......uuiiie ettt ettt ettt e nbb e e e senbe e ens 716
20.1.1 GCAP_ID—General Capabilities and Identification Register...........ccccccceveeennn. 717
20.1.2 GEN_CONF—General Configuration RegiSter...........ccuiuiieiieeieeieeieieieeee e 717
20.1.3 GINTR_STA—General Interrupt Status RegISter ..........coieeiiiaiiiiiiiiiiiiieeieee e 718
20.1.4 MAIN_CNT—Main Counter Value RegiSter.........ccouaiiiiiiiiiiiiiieie e 718
20.1.5 TIMn_CONF—Timer n Configuration and Capabilities Register ............cccccceee.... 719
20.1.6 TIMn_COMP—Timer n Comparator Value RegiSter...........ccooveiiiiiiiiiiiiiiieeeeaenn. 721
BalloUt DEeFINITION ..o s 723
Electrical CharaCteriStiCsS ... 733
22.1 Thermal SPECIfICALIONS .......ueeeiiiiiiiee ettt e e e e e e e e e e e e beeeaeeaaeeeens 733
22.2  Absolute MaxXimum RAINGS ........uueeeiieiiie ettt ee et ee e ee e e e e e e eeaesaeaeeaaaeeas 733
e B B O O - 1= Tod (=] 1] o1 PP O PP UPPPPTRPPP 734
22,4  AC CRATACLEIISICS ...vveieetiee ettt ettt ettt e et e ettt e e st ee e e abbbe e e e nnneeeens 743
22.5  TIMING DIAQgIAMIS. ..eeiiiiiie ettt e e e ettt e e e e e e e e e s et eaeaeeeeaeaaeee e e nnnnsneeeeeaaeeans 759
Package INTOrMation ..ot 777
TESTADIIITY ..ot 779
24.1 XOR Chain Test Mode DeSCHPION. ...t ee e eeeae e 779
24.1.1 XOR Chain Testability Algorithm Example ..........cccccoiiiiiiiiiiieeee e 780
242 XOR Chain TabIES .....cooiiiiiee ettt b e e e s s 781

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 33



Contents intGI(@

Figures
N B 1T (q o] o @40 11 To [V =1 1o o PRSP 42
2 Y oo T [ @Xo T4 o U] = L1 T ] o H PRSP 42
2-1 Intel® ICH6 Interface Signals Block Diagram (DeSKIOP) ......ueeurerieraeeaiaiiiiiieie e e e 54
2-2 Intel® ICH6-M Interface Signals Block Diagram (Mobile Only)........ccceeiiieiiiiiiiiee e 55
2-3 Example EXternal RTC CIFCUIT.......uui i ittt ee ettt e e e e e e e et eeeeae e e e e e e sennnennes 76
4-1 Desktop Conceptual System CIOCK DIiagram ...........euueeiieiieaiiiiiiieiie e er e ee e e e e e e 96
4-2 Mobile Conceptual ClOCK DIagQram .........oooiiiiiiiie et e et eeeee e e e e e e e nnnnes 96
5-1 Generation of SERR# t0 PlatfOrm ........oooiiiiiiiii e 103
5-2 64-Word EEPROM Read Instruction Waveform ... 110
5-3 LPC INtErface DIAQIAIM .......eeiiiiiiieie ettt e ettt et e e e e e e e s bt eesbeeeaeaaees e annneeeeas 116
5-4 INtel® ICHB DMA CONMTOIET -.......eoieeieeieeecescesee st 121
5-5 DMA Request Assertion through LDRQH ........cooiiiiiiiiiiiiiieiie e ee e ee e 124
5-6 Coprocessor Error Timing DIagram ...........uuiueiiiireieaee et e e ee e eeaeaa e e eneenes 148
5-7 Physical Region Descriptor Table ENTIY ..........eeeiii it 181
5-8 SATA POWEE STALES ......uiiiiiiiiiiiieiie ettt e e e e e s e e e ee e e e e e e e snenre s 189
5-9 USB Legacy Keyboard FIOW DIiagram ............eueoiiiiiaioiiiiie et ee e e 199
5-10 Intel® ICHB-USB POrt CONNECHONS ..........coveeeeieereeeeseeseeeeeseee e e e 206
5-11Intel® ICH6-Based Audio Codec '97 Specification, Version 2.3 ... 227
5-12AC '97 2.3 Controller-Codec CONNECLION ........ccoiiiiiiiieiiiiiii ettt 229
B5-13AC-LINK PrOTOCOL. .....eetiiitieie ettt et e e e st e e e i e e e s eaire e e e e s 230
5-14 AC-LINK POWErdOWN TIMING .oeeeiiie ittt ettt ee e e e e e e e e e e s e et b e te e teeeaaeaeaes e annenes 231
5-15SDIN WaKE SIGNAING ....uetteiieiiee ettt ettt e e e e e e e e e et eebe e aeeaees e anneeeeees 232
5-16Intel® High Definition Audio Link Protocol EXample ... 234
21-1Intel® ICH6 Preliminary Ballout (Topview—Left Side).........cuuiiiiiiiiiiiie e 724
21-2Intel® ICH6 Preliminary Ballout (Topview—Right SIde) .........ccoeiiiiiiiiiiiie e 725
P N O (o o] T 1 41T PSPPI 759
22-2Valid Delay from RiSing ClOCK EAQE .....coeii it e e e e e 759
R IS T= (U1 o =T a o N o oo I T TSP 759
R N (o - Al D= I | TP 760
22-5PUISE WILN ...ttt 760
22-60UPUL ENADIE DEIAY ... ..ttt ettt e e e e e ettt ee e ee e e e e e e e eeeas 760
22-TIDE PlO MOUE ...ttt ettt ettt ettt e b et e e bbbt e e e eas et e e e ea e e e s eanne e e 761
22-8IDE MUIIWOIT DIMA ...ttt ettt ettt ettt e e e bt e e ettt e e e nbb e eeenneeeeens 761
22-9Ultra ATA Mode (Drive Initiating a Burst Read) ............uueeiiiiiiiiiiiiiiiiiieiee e 762
22-10Ultra ATA Mode (SUSLRINEA BUISE).......ueiiiiiiiiie ettt e e e ee e e e e e e e e s nnnenes 762
22-11Ultra ATA Mode (Pausing @ DMA BUFSE)... ... ittt ee e ee e e e 763
22-12Ultra ATA Mode (Terminating @ DMA BUISE).....oooiiiiiiiie e 763
22-13USB RIS @nd Fall TIMES ...ttt ettt e n e ee e e nnee s 764
22-TAUSB JItBI ...ttt ettt ettt et e ekt e e e bttt e e b b et e e e ea et e e e e e e 764
22-15USB EOP WILN ...ttt et et 764
22-16SMBUS TTANSACHON .....c.uitieiee ettt ettt e e et e e bbb ee e e bbb ee e s abbbeeeenneeeeens 765
22-17SMBUS TIMEOUL .....eeteeetie ettt ettt e e ettt e e s bbb e e s eb et e e e e shbe e e e e e aasn e e e e ansn e e e ennnne s 765
22-18Power Sequencing and Reset Signal Timings (Desktop Only) ..o 766
22-19Power Sequencing and Reset Signal Timings (Mobile Only) ... 767
22-20G3 (Mechanical Off) to SO Timings (DeSKIOP ONIY) .....eeiiiiiiiaiiiiiiiee e 768
22-21G3 (Mechanical Off) to SO Timings (Mobile ONlY) ... 769
22-22S0 10 ST 10 SO TIMING ceee ittt ettt e ettt e e ee e e e e e eaea e e e e aeeeeaeeae e e nneaesaeeeaeaaaaesansaeeneeas 769
22-23S0 to S5 to SO Timings, S3co p(DESKLOP ONIY) ...ueiiiieeiiiie e 770
22-24S0 to S5 to SO Timings, S3HoT (DESKLOP ONIY)...eviiiiiiiiieie et 771
34 Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



int6|® Contents

22-25S0 to S5 to SO Timings, S3corp (MODIE ONIY)..ccoiiiiiiiiiiie e 772
22-26S0 to S5 to SO Timings, S3HoT (MODIIE ONIY) w.eviiiiie e 773
22-27C0 to C2 to CO Timings (Mobile ONIY) ..o 773
22-28C0 to C3 to CO Timings (Mobile ONIY) ... e e 774
22-29C0 to C4 to CO Timings (Mobile ONIY) ... 774
22-30AC '97 Data Input and OULPUL TIMINGS ... ueueeiiiieie e e et eeee e e e e e e e e e e e eeeeeeeaaeaaeas 775
22-31Intel® High Definition Audio Input and Output TIMINGS ......cccuueimiiiiiieiiae e 775
23-1Intel® ICH6 Package (TOp and Side VIEBWS) ........ueiiiiiiiiieaiiiiiiiet et ee e ee e ee e e e e e e 777
23-2Intel® ICH6 Package (BOtOM VIEW) ..ottt eeeee e e e e e e 778
24-1 XOR Chain Test Mode Selection, Entry and TeStNG......ccooaeiiaiiiiiiiiiiiie e 779
24-2Example XOR Chain CIrCUILIY ........oiiiiiiiiie itttk 780
Tables
1-1 INAUSERY SPECITICALIONS ...ttt ettt et ee e e e e e e e e e s e taeaeeaeeaeaes e annnnnes 43
1-2 PCI DeViCeS and FUNCLIONS ...cccuiiiiieeeiiit ettt ettt e e bbb ee e s b ee e e e nnnee s 47
2-1 Direct Media INterface SIGNAIS........ooo i ee e e e e e aeanes 56
2-2 PCl EXPIrESS® SIGN@IS. .. iiiiiii ittt ettt e e e e e e e ettt e et e e e e eeaaeaeaa e nneaeeaeeaeaeaeaannnnns 56
2-3 LAN Connect INterface SIgNalS.........ooooo it eeaee e e e enenes 57
2-4 EEPROM INterface SIgNalS ......cccueiiiiiieiiee ettt r e e e e e e e e e e e et aeee e e e e e e annnnes 57
2-5 Firmware Hub Interface SIgNalS ........ooooi i ee e e 57
2-6 PClINErfACe SIGNQAIS ...oiii ittt ettt e e e eeaeaaeaa s et nneaeaeeeeaes e annnnnes 58
2-7 Serial ATA INtErface SIGNAIS ......ooeiiiiii ettt e et reeeaaeaaeeaeaes 60
2-8 IDE INtErfACe SIGNQAIS ...coeieiii ittt e ee e ettt e et e eeaeeaeaa s e babbeaeeaeaes e annnnaes 61
2-9 LPC INtErface SIGNAIS .....ccoi ittt ettt ettt e e e e e e e e e e e b aeeaeeeaae e e aannnnns 62
2-101INEEITUPE SIONAIS. ...ttt ee ettt et ee e e e e e e ettt bbbttt eeeeeaaeae e annnnnnanaeeaaaaaaaaaans 63
2-11USB INtEIfACE SIGN@IS. .. ciiieii ittt ettt et e e e e ettt te e e eeeeaaeaeaes e asnnsanaeeaeees e annnnnes 64
2-12Power Management Interface SigNalS.........cooo i 65
2-13ProcesSor INtErfaCe SIGNAIS.........ui ittt ee e e e e e e e e e s et ae e eeaeeaeeannnnes 67
2-14SM BUS INtEIfACE SIGNQAIS .....eeieiieiiee ettt ettt e e e e e e e e e e e b eeeaeaeaeeannnnnns 68
2-15System Management INterface SIgNAIS .........cooiiiiii i 68
2-16Real TIMe ClOCK INTEITACE .....oeiiiiiiie e 69
2-07 Other CIOCKS ...ttt ettt a e e ekttt e e e e ek bbbt e e e eab bt e e e e e e e e eanbe e e e eaane s 69
2-18MISCEIIANEOUS SIGNQAIS ... ..ttt e e ettt e e e e aeeaeaeaa s e e e taesbeeeeeaaeeaeaannnnnns 69
2-19AC '97/Intel® High Definition AUdio LiNK SIgNaIS ............covevieeeeeeeeieeeeeeeeeeee e ee oo 70
2-20General PUIPOSE /O SIGN@IS ......eeieeiieee ettt ee e e e e e e e e e s et e e eaeeeeeeae e anennes 71
2-21Power and GroUNd SIGNAIS ........oui ittt ettt r e e e ae e e e aa e e s et e aeeaeeeeeaaeeae e anennes 73
2-22Functional Strap DefINItIONS .........uiii et e e e e e e e e 74
3-1 Integrated Pull-Up and Pull-DOWN RESISTOIS ......cooiiiiiiiiiiiieieiit ettt e e e 79
3-2 IDE Series Termination RESISIOIS. .......ciiiuiiie ittt ettt ettt ee e e ee e 80
3-3 Power Plane and States for Output and 1/O Signals for Desktop Configurations....................... 81
3-4 Power Plane and States for Output and 1/0O Signals for Mobile Configurations.......................... 85
3-5 Power Plane for Input Signals for Desktop Configurations.............cooooiiiiiiiiiiiiieeee s 89
3-6 Power Plane for Input Signals for Mobile Configurations ... 91
4-1 Intel® ICH6 and System CIOCK DOMAINS .........c.c.veieeeeeeeeeeeeeeeeeeeees e ee e ee et ee e e 95
5-1 PCI Bridge INtiator CYCIE TYPES ..cceiii ettt ettt ettt e e e ee e e e e s s e tbe e e eeeeaaeeaaeeaannns 97
5-2 MSIVS. PCIIRQ ACHONS. ....eiiitiieiiiitiiiiees et ei e e e e e e e e e eeeeee e et ee s e ae s s aa st s e e eeeeaaeaeaessesseresessssreesees 101
5-3 Advanced TCO FUNCHONAIILY ........euiiiiiieiiaie ettt ee e e e e e e e e e e eeaeeeens 112
5-4 LPC Cycle TYPES SUPPOIEM .....eeeeiiiiiieaee ettt ee e e e e e e e e ettt e e ee e e e e e e e e e e e eneaeseeeaeeaaaeaaas 117

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 35



Contents intGI(@

36

5-5 Start Field Bit DefiNItIONS ......ccoiiiiiie it 117
5-6 Cycle TYpe Bit DEfiNIIONS ......cuieiiiiai ettt e e et e e e e e e e s e eneeeeees 118
5-7 Transfer Size Bit Definition ...........oeii it 118
5-8 SYNC Bit DEFINILION ....eeiiiiiiie ettt et et e e s 119
5-9 DMA TIANSTEI SIZE ...eeiiiiiieie ettt e e bbbt e et eeeeaeeeeens 123
5-10Address Shifting in 16-Bit /O DMA Transfers ... 123
5-11 Counter OPErating MOUES ........ouieiiieaii ettt ettt ee e e e e e aa s s eseeaeeeeaeaeaaaas e s annnneees 129
5-12Interrupt Controller Core CONNECLIONS .........ieiiiiiee ettt e e e e e eeeea e e e e e e e e eneeeeees 131
5-131INterrupt StAtUS REGISTEIS ... ..eiiiiieiiie ettt et r e e e e e e e e e et e e teeeaeaaees e ennnnaeeeeeas 132
5-14Content of INterrupt VECIOr BYLE ... ..ottt er e e e e e e e e e eeeees 132
5-15APIC INtEITUPE IMBPPING ..ttt ettt ettt ettt ee e e e e e e ettt e eeeaeaaeas e ennebesbeeeaeaaaess e snneenees 138
5-16Interrupt Message AddreSS FOMMAL ...........uuiiiiiiiiie et ee e e e e e e nee e 140
5-17Interrupt Message Data FOIMAL. ..o e e ee e 141
5-18Stop Frame EXPIAanNation ..........oooi oottt a e e e e e eas 142
5-19Data Frame FOIMAL ..ot e et e e e e e e e e s e ae s 143
5-20Configuration Bits Reset by RTCRSTH ASSEItiON .......cocuvuiiiiiiieiaiai e 146
B5-21 INITH GOING ACHIVE <.ttt ettt e e e e e e e e ettt bttt e et eeaaaeeaasaa s e tanbaeeeeaaaeeaeennnreseees 148
S22 NMI SOUICES ...ttt ettt e e e e e e e et e eeteete e e ea s e s r e s e e eeeaeeansann e aeeas 149
5-23DP SigNal DIffErENCES ...ttt e e e e e ettt te e e ae e e e e naeeaeeas 149
5-24 General Power States for Systems Using INEEI® ICHG ..o, 151
5-25State Transition RUIES fOr INtEI® ICHB ...........c.vueveeeeeeeeeeee oo 152
5-26 SYSEM POWET PLANE ..ottt e e e e e e e e ettt e e teee e e e e e e e eneeeeees 153
5-27Causes Of SMIF QNG SCl....ooiiiiiiiiii e et e b ee e 154
5-28Break EVents (MO8 ONIY) ...ttt e e e e e e 156
A I (=T o I Y =T F PPN 160
5-30CaUSES Of WEKE EVENLS ......uiiiieiiiiiiie ettt et e ettt et et e et e e e e ee e nee s 161
B5-3LGPIWEKE EVENLS .....eeiieiiiiiiie ettt ettt ettt b et e et et ee e et e e e e e e e s eae e e s e s 161
5-32Transitions DU t0 POWET FaAIIUIE ..ot 162
5-33Transitions DUE t0 POWET BULLON ......cc.uuuiiiiiiiiiiie et 164
5-34Transitions DUE t0 RIH SIgNal ..ot e e e e e 165
5-35Write Only Registers with Read Paths in ALT Access MOde ........coooiiiiiiiiiiiiiie i 168
5-36PIC Reserved Bits REtUIN VAIUES ..........ooooiiiiiiie et 169
5-37Register Write Accesses in ALT ACCESS MOAE ......oooiiiiiiiiiiiiii e 170
5-38Intel® ICH6 Clock 10T 01U PP UURT 172
5-39Heartbeat MeSSAQE Data... ... ui ettt ee e ettt e e e e e e e e enaee s 178
5-40 IDE Transaction Timings (PCl CIOCKS) ......uiiiiiiiiiiiiiiie et 180
5-41 Interrupt/Active Bit Interaction DefiNItion ... 183
5-42 L egacy Replacement ROULING ......ooiiiieiieiii ettt er e e e e e e e e e eneeee s 191
5-43Bits Maintained in LOW POWET STALES ......ccouuiiiiiiiiiiie ettt 198
5-44USB Legacy Keyboard State TranSitioNS ..........ooooiiioiiiiiiiiee it ee e e e 200
B-ABUHCI VS. EHC . ..cce ittt ettt et ettt e e sh et e e e e e e e e e e s 201
5-46DebUQG POIt BENAVIOK ...ttt e e e e e e e ettt e teee e e e e e e e e saeeeeeas 210
5-4712C BIOCK REAM .......coooveeeieiiiieie et 217
5-48ENable fOr SMBALERTH ......oeii ittt ettt ee s ab e e e e eabe e e e s 220
5-49Enables for SMBus Slave Write and SMBUS HOSt EVENLS .........cccoooiiiiiiiiiiiiiiicceee 220
5-50Enables for the Host Notify COMMAN .............ooiiiiiiii e 220
5-51SIaVe WITE REQISIEIS ... .ttt ettt ettt ettt e e eeaeae e e e aa s e baeaesbeeeeaeaaeaanannnnees 222
YA OTe] 191 o= 1o (o B Y/ o1 ORI 222
5-53REAA CYCIE FOMMAL. ... ..ttt e e ettt ettt e e eeaa e e e e s e s babaesbeeeeaeaaeaanannnnees 223
5-54Data Values for Slave Read REQISIEIS ........uuuiiiiiiiiiee et 224

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



int6|® Contents

5-55HOSt NOLIfY FOIMAL.......ooiiiiii ettt e e e e e e e e e e e e nnneaeaeaaeeeeens 225
5-56 Features Supported by INEEIT ICHSG ... et 226
A O 101010 A Ir= Vo [ o] A O USSP SUPRUR 231
6-1 PCl DeViCes and FUNCLONS .......cuuiiiiiiiiiiie ettt aeb e e e e e e naanas 238
6-2 Fixed I/O Ranges Decoded by INEEI® ICHSG ... 240
6-3 Variable 1/O DECOUE RANGES .......uiiiiiiieeie et ee e e e e e e e e e e e eaaeeeens 242
6-4 Memory Decode Ranges from Processor Perspective..........cccuuueeiiiiiiiiiieoie i 243
7-1 Chipset Configuration Register Memory Map (Memory SPaCe) .........ueereereeaieeiiiiiiiieiieeaeeaaaenns 247
8-1 LAN Controller PCI Register Address Map (LAN Controller—B1:D8:F0)..........cccveiiieiieiniinnnns 281
8-2 Configuration of Subsystem ID and Subsystem Vendor ID via EEPROM.........cccccccciiiiiiannnns 288
8-3 Data REQISIEr STIUCTUIE ...ttt e e e e ettt e e e eeeeeaaaaseesanennneaeaeeeaeaaeas 292
8-4 Intel® ICH6 Integrated LAN Controller CSR Space Register Address Map .......c.ccccoeeveeennnnee 293
8-5 Self-TeSt RESUILS FOIMAL .. .. ..ottt e ee e e ennenas 299
8-6 STALISHICAI COUNTEIS. ... .eiiiiiie ittt ettt e e s et e e e e et e e e e e e e e eene e e eanenas 306
8-7 ASF PCI Configuration Register Address Map (LAN Controller—B1:D8:F0)........cccccceeeveennnens 308
9-1 PCI Bridge Register Address Map (PCI-PCI—D30:F0) ........uuuuiiiiiiaiaaaeariiiiiieie e 325
10-1LPC Interface PCI Register Address Map (LPC I/F—D31:F0) ......cccoiuiiiiiiiiiiiaeieeee e 343
LO-2DIMA REQISTEIS. ...t eeee ettt ettt ettt e e e e a2 e e e e ettt et e et e e eeaaaaeaasea e nnnsanbeaaaaaaeeaannn 361
10-3PIC Registers (LPC I/F—D3L:F0).. .. ittt e e et ae e e e e e e e e e e e enns 372
10-4 APIC Direct Registers (LPC I/F—D3L:F0)....cuutiiiiiiieaiiaiieeeie e e e e e 380
10-5APIC Indirect Registers (LPC I/F—D31:F0) ...cccoiiiiiiiiiiiieie et e e 380
10-6RTC 1/O Registers (LPC I/F—D31:F0) ... ..ttt e e ettt e e e ae e e e e s e anees 385
10-7RTC (Standard) RAM Bank (LPC I/F—D31:F0) .......uuuiiiiiiiiiiieae e e 386
10-8 Processor Interface PCI Register Address Map (LPC I/F—D31:F0) .......ccccouiiiiiiiereeeieeaneinns 390
10-9Power Management PCI Register Address Map (PM—D31:F0).......ccociiiiiiiiiiiieeeaeeee e 393
10-10APM REGISTEI IMAP ...ttt ettt ettt ee e e e e e e ekttt et e e eeaaaa e e s e aanbanebeaeeeeaaaaaeaeaannennes 402
10-11ACPI and Legacy /O ReQISIEr MAP ... .uuueiiiiieieiee ettt ee e e e e e e e e e aees 403
10-12TCO I/O RegiSter AAArESS MaAP ....cceiiiiee ettt e et ee e e e e e e e e e e e aeaaeaeeaaannes 423
10-13Registers to Control GPIO AdAreSS MapP ......uuuuiuieiiiiieeae et ee e e ee e e eeeee e e e e e e enees 430
11-11DE Controller PCI Register Address Map (IDE-D31:F1) .....ooeuieiiiiiiiiiiiiiieiiiie e 437
11-2BUS MaSter IDE 1/O REQISIEIS. ...ceiiiii ettt ettt et ee e e e e e e s ettt ee e e eeaaeaeaesaeees 451
12-1SATA Controller PCI Register Address Map (SATA-D31:F2)....ccooiiiiiiiiiiiiieie e 455
12-1SATA INAEXEA REQISIEIS ...t ettt e e e ettt et e e ee e e e e e e e e bnsbeaeeeeaeaaeaaeaaannnnns 475
12-2Bus Master IDE /O Register AddreSS Map .....coeiieiii it e e e 483
12-3AHCI RegiSter AQAIESS IMAP ... ceeeeeeieaie ettt ettt e e eeae e e e e e s e bt be e e eeeeeaaeaeaaaannes 486
12-4Generic Host Controller Register AAAreSS Map......ueeieea et 486
12-5Port [3:0] DMA Register AdAreSS Map......cuuueuuiiieieieieeae ettt ee e eeeee e e aa s e saeeee e e e aeaaeae e enees 491
13-1UHCI Controller PCI Register Address Map (USB—D29:FO/F1/F2/F3) .....cooveiiiiiiiaiiiiiiiieie. 507
13-2USB I/O REQISLEIS ...ciieiiiii ettt e ettt ettt e e e e e e e e ettt e teeeeeeaeaaaaseaa e annsbesaeeneeeansannnn 516
13-3Run/Stop, Debug Bit Interaction SWDBG (Bit 5), Run/Stop (Bit 0) Operation................ccc...... 519
14-1USB EHCI PCI Register Address Map (USB EHCI—D29:F7) ......cooiiiiiiiiieieeee s 527
14-2 Enhanced Host Controller Capability REQISErs............uuuiiiiiiiiieaie e 544
14-3Enhanced Host Controller Operational Register AdAress Map ........coovvviiiiiiiiiieeeee e 547
14-4Debug Port Register AddreSS Map .........ueueiiiiiiiieie ettt ee e e ee e e e e e e eans 560
15-1SMBus Controller PCI Register Address Map (SMBUS—D3L:F3).......ucueiiiiiiiiiiiiiiiiiiiieieeeee 563
15-2SMBUS I/O RegiSter AAAreSS MaP ...cociieiiiiieiieee ettt e e e e e e e e e s e ee e e aeaeeee e ennnes 569
16-1AC ‘97 Audio PCI Register Address Map (Audio—D30:F2) ......oouieiiiiiiiiiiiiiiiee e 581
16-2 Intel® ICH6 Audio Mixer Register Configuration...............ceeiee oo 593
16-3 Native Audio Bus Master Control REGISTEIS ........ceiiiiiiiiiiiie et 594
17-1AC ‘97 Modem PCI Register Address Map (Modem—D30:F3).......ccccuuiiiiiriiiiieae e 607

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet 37



Contents intGI(@

38

17-2Intel® ICH6 Modem Mixer Register Configuration ... 616
17-3MOAEM REGISTEIS ....eeiieieeieiie ettt e e e e e e e ettt ettt ee e e e e e e e e et bas e e aeeeeaeeaees e e nnaeeeeeas 617
18-1Intel® High Definition Audio PCI Register Address Map

(Intel® High Definition AUio D27:F0) ......c..v.oveveee oot eeeeeeee et ee s ee e 627
18-2Intel® High Definition Audio PCI Register Address Map

(Intel® High Definition AUio D27:F0) ......c.v.oveeieeeeeeeeeeee et ee e ee e 649
19-1PCI Express* Configuration Registers Address Map

(PCI EXPreSS—D28:FO/FL/F2/F3) ..ottt ettt ee e e e e e e e et e e ee e s 675
20-1MemOory-Mapped REGISTEIS .....coiiieiiii ittt ettt ee e e e e e aa s e s b bebae et teeeaaeaaeesaaaannnnes 716
21-11Intel® ICH6 Ballout by SIGNal NAME .........c.cviviveeieeee oo 726
22-11Intel® ICH6 Absolute MaximUM RANGS ...........ceeeeeeeeeeeeeeeeeee et ee e seees e ees e eeen e 733
22-2DC CUITENt CharaCleriSTICS. ..o vviiie ettt et e b ee e e e 734
22-3DC Current Characteristics (Mobile ONIY) ........ooiiiiiiie e 735
22-4DC Characteristic Input Signal ASSOCIAtION ......cciiiiiieii it 736
22-5DC INPUL ChalraCLEIISTICS. ... eeeitieee ettt e et e e e e e e e e e e ettt be e teeeaaeee e e saeeneeas 738
22-6DC Characteristic Output Signal ASSOCIAtION .......ooiiiiiiiiiiiie et 740
22-7TDC OULPUL CRArBCEIISHICS ....eeieeieeie ettt ettt e e e e e e e e s e et ee e e e eeaeea e e e nnneeeeeas 741
22-8Other DC CRaAraCterISHICS ... .eieiutieiee ettt ettt et e e e st e e nbb e e e enaeeee s 742
e O (o o] Qi I 41T TSR 743
22-10PCl INTEIFACE TIMINQG ...ttt e ettt e e e e e e ettt te e et eeaeaaeaasaa s e aanbansbeaeaeaaaaaeasaaannneees 745
22-11IDE PIO MOOE TIMINGS .. eeeitieieeaaeae ettt e ee e e e e e ettt eeaea e e e e s e stebaebbeeeeeaaeaaees e annnnneeas 745
22-12I1DE MUItIWOId DMA TIMINGS ..eeeeieiieeie ettt ee e e e e e e ettt eeaeaaaaaeaa s e snnesaeaeeeeaeaeaasaasannnnnnes 746
22-13Ultra ATA Timing (Mode 0, Mode 1, MOAE 2) ......uuuiiiiiiiiiiee et 747
22-14Ultra ATA Timing (Mode 3, Mode 4, MOAE 5) .....cuuiiiiiiiiiiieeie et 749
22-15Universal Serial BUS TiMING .. ..oiui ittt e e e e e e e e e s e aeeeaeeaeaa s e annnnnnneeeas 751
22-16SATA INTEIACE TIMINGS ....ueietiiie ettt et e e e ettt eeeae e e e as et bt s beeeeeaaaee s e snneeeeas 752
22-17SMBUS TIMINQ . ot tiiieie ittt ettt e e e ettt et e ee e e e e s aa e e s e te s bt eeeeaeaeaaasaa s e nbnnsbesbeeeeaeaeeannnnnnes 752
P R | I e O T 11 oo TSR 753
22-20MiISCEIIANEOUS TIMINGS .. .tueteeieeieee et e ei ettt ee e e e e e e e e et be e teeeaaaaaaasaaaaasbnsbeeeeeaaeasaas e nnneeseees 753
22-18AC '97 / Intel® High Definition AUio TIMING .........cvoveeveeieeeeeeeeeeeeeeeee e 753
22-21(Power Sequencing and Reset Signal TimMiNgS........uueiuiiiieiiear e ee e 754
22-22Power Management TIMINGS ....oooi oot ee e ettt e e e e e e e aa s e et eeeaeeeaeeaees e ennnnneeeeeas 756
24-1 XOR Test Pattern EXAMPIE ......ooooi oottt ee e e e e e e e e e 780
24-2XOR Chain #1 (REQ[4:1]# = 0000) .....ceituteeiieeeeitieeaaeeeeaitieesseee s stbeeasnieessssaee e ssaeeesneeesssseeensneess 781
24-3XOR Chain #2 (REQ[4A:1]# = 000L) ...eeeiiuieeeiieieeiieeeeeeeeeitie et ee e stbe e e aie e sabbe e e saee s esieeasstseeeneeens 782
24-4XOR Chain #3 (REQ[4:1]# = 0010) ....ceeiiuueiiiieeeeiieeeeieeee ettt e sseee e stteeasieaesabbe e e ssee s esneeasseseeeneeens 783
24-5XOR Chain #4-1 (REQ[A:1]# = 00L11) ..cccuueiiiiiieaiiieeeeieie ettt ee ettt e eesee e sebbe e ieae e esie e e s seseeeneeens 784
24-6 XOR Chain #4-2 (REQ[A:1]# = 00L11) ..cciuuttiiiiieaiiieeeeeie et e ettt eesee e stbbe e ieae e esie e e s sbeeeeneeens 785
24-7XOR Chain #5 (REQ[4:1]# = 0100) ...eeeiiuueeeieeeeiieeaeeeeeeitieasseee e stbeeasieeesssbe e e seeeeesseeesseseeenneens 786

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



]
I n Contents
®
Revision Description Date
-001 Initial release. June 2004
* Added ICH6-M content
« Removed support for Wireless SKUs.
-002 o - January 2005
« Added all specification clarifications, changes and document changes
from Specification Updates.

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet

39




Contents

intel.

Intel® ICH6 Family Features

40

New: Direct Media Interface
— 10 Gb/s each direction, full duplex

— Transparent to software

New: PCI Express*

— 4 PCI Express root ports

— Fully PCI Express 1.0a compliant

— Can be statically configured as 4x1, or 1x4
(Enterprise applications only)

— Two virtual channel support for full
isochronous data transfers

— Support for full 2.5 Gb/s bandwidth in each
direction per x1 lane

— Module based Hot-Plug supported (e.g.,
ExpressCard*)

PCI Bus Interface

— Supports PCI Rev 2.3 Specification at
33 MHz

— New: Seven available PCI REQ/GNT pairs

— Support for 64-bit addressing on PCI using
DAC protocol

New: Integrated Serial ATA Host Controller

— Four ports (Desktop Only) or two ports
(Mobile Only).

— Data transfer rates up to 1.5 Gb/s
(150 MBY/s).

— Integrated AHCI controller (ICH6-M /
ICHG6R Only)

Integrated IDE Controller

— Independent timing of up to two drives

— Ultra ATA/100/66/33, BMIDE and P1O
modes

— Tri-state modes to enable swap bay

New: Intel® High Definition Audio Interface

— PCI Express endpoint

— Independent Bus Master logic for eight
general purpose streams: four input and four
output

— Support three external Codecs

— Supports variable length stream slots

— Supports multichannel, 32-bit sample depth,
192 kHz sample rate output

— Provides mic array support

— Supports memory-based command/response
transport

— Allows for non-48 kHz sampling output

— Support for ACPI Device States

AC-Link for Audio and Telephony CODECs
— Support for three AC “97 2.3 codecs.

— Independent bus master logic for 8 channels
(PCM In/Out, PCM 2 In, Mic 1 Input, Mic 2
Input, Modem In/Out, S/PDIF Out)

— Support for up to six channels of PCM audio
output (full AC3 decode)

— Supports wake-up events

UsSB 2.0

— Includes four UHCI Host Controllers,
supporting eight external ports

— Includes one EHCI Host Controller that
supports all eight ports

— Includes one USB 2.0 High-speed Debug
Port

— Supports wake-up from sleeping states S1-
S5

— Supports legacy Keyboard/Mouse software

Integrated LAN Controller

— Integrated ASF Management Controller

—EfM 2.0

— LAN Connect Interface (LCI)

— 10/100 Mb/s Ethernet Support

Power Management Logic

— ACPI 2.0 compliant

— ACPI-defined power states (C1, S1, S3-S5
for Desktop and C1-C4, S1, S3-S5 for
Mobile)

— ACPI Power Management Timer

— (Mobile Only) Support for “Intel
SpeedStep® technology” processor power
control and “Deeper Sleep” power state

— PCI CLKRUN# and PME# support

— SMI# generation

— All registers readable/restorable for proper
resume from 0 V suspend states

— Support for APM-based legacy power
management for non-ACPI Desktop and
Mobile implementations

External Glue Integration

— Integrated Pull-up, Pull-down and Series
Termination resistors on IDE, processor I/F

— Integrated Pull-down and Series resistors on
usB

Enhanced DMA Controller

— Two cascaded 8237 DMA controllers

— Supports LPC DMA
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SMBus
— New: Flexible SMBus/SML.ink architecture

to optimize for ASF

— Provides independent manageability bus
through SMLink interface

— Supports SMBus 2.0 Specification

— Host interface allows processor to
communicate via SMBus

— Slave interface allows an internal or external
Microcontroller to access system resources

— Compatible with most two-wire components
that are also 12C compatible

High Precision Event Timers

— Advanced operating system interrupt
scheduling

Timers Based on 82C54

— System timer, Refresh request, Speaker tone
output

Real-Time Clock

— 256-byte battery-backed CMOS RAM

— Integrated oscillator components

— Lower Power DC/DC Converter
implementation

System TCO Reduction Circuits

— Timers to generate SMI# and Reset upon
detection of system hang

— Timers to detect improper processor reset

— Integrated processor frequency strap logic

— Supports ability to disable external devices

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet

Contents

Interrupt Controller
— Supports up to eight PCI interrupt pins

— Supports PCI 2.3 Message Signaled
Interrupts

— Two cascaded 82C59 with 15 interrupts

— Integrated 1/0 APIC capability with 24
interrupts

— Supports Processor System Bus interrupt
delivery

1.5 V operation with 3.3 V 1/0

— 5V tolerant buffers on IDE, PCI, and Legacy
signals

Integrated 1.5 V Voltage Regulator (INTVR) for

the Suspend and LAN wells

Integrated 2.5 V Regulator for Vcc2_5

Firmware Hub I/F supports BIOS Memory size
up to 8 Mbytes

Low Pin Count (LPC) I/F
— Supports two Master/DMA devices.

— Support for Security Device (Trusted
Platform Module) connected to LPC.

GPIO

—TTL, Open-Drain, Inversion

Package 31x31 mm 609 mBGA
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Figure 1. Desktop Configuration

Figure 2.
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Introduction

This document is intended for Original Equipment Manufacturers and BIOS vendors creating
Intel® 1/0 Controller Hub 6 (ICH®6) Family (ICH6, ICH6R, and ICH6-M) based products. This
document is the datasheet for the following:

* Intel® 82801FB ICH6 (ICHS)
* Intel® 82801FR ICH6 RAID (ICH6R)
* Intel® 82801FBM ICH6 Mobile (ICH6-M)

Note: Throughout this datasheet, ICH6 is used as a general ICH6 term and refers to the 82801FB ICHS,
82801FR ICH6R, and 82801FBM ICH6-M components, unless specifically noted otherwise.

Note: Throughout this datasheet, the term “Desktop” refers to any implementation other than mobile, be
it in a desktop, server, workstation, etc., unless specifically noted otherwise. The term “Mobile”
refers to implementations using the Intel 82801FBM ICH6 Mobile (ICH6-M).

This datasheet assumes a working knowledge of the vocabulary and principles of PCI Express*,
USB, IDE, AHCI, SATA, Intel® High Definition Audio, AC *97, SMBus, PCI, ACPI and LPC.
Although some details of these features are described within this datasheet, refer to the individual
industry specifications listed in Table 1-1 for the complete details.

Table 1-1. Industry Specifications (Sheet 1 of 2)

Specification Location

PCI Express* Base Specification, Revision 1.0a http://lwww.pcisig.com/specifications

http://developer.intel.com/design/chipsets/

Low Pin Count Interface Specification, Revision 1.1 (LPC) industry/lpc. htm

Audio Codec ‘97 Component Specification, Version 2.3 (AC '97) http:/jwww.intel.com/labs/media/audio/

index.htm
System Management Bus Specification, Version 2.0 (SMBus) http://lwww.smbus.org/specs/
PCI Local Bus Specification, Revision 2.3 (PCl) http://lwww.pcisig.com/specifications
PCI Mobile Design Guide, Revision 1.1 http://lwww.pcisig.com/specifications
PCI Power Management Specification, Revision 1.1 http://lwww.pcisig.com/specifications
Universal Serial Bus Revision 2.0 Specification (USB) http://www.usb.org

Advanced Configuration and Power Interface, Version 2.0 htto:// info/ h
(ACPI) ttp://www.acpi.info/spec.htm

http://developer.intel.com/design/USB/

Universal Host Controller Interface, Revision 1.1 (UHCI) UHCI11D htm

Enhanced Host Controller Interface Specification for Universal http://developer.intel.com/technology/usb/

Serial Bus, Revision 1.0 (EHCI) ehcispec.htm
Serial ATA Specification, Revision 1.0a http://www.serialata.org
Serial ATA II: Extensions to Serial ATA 1.0, Revision 1.0 http://www.serialata.org
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Table 1-1. Industry Specifications (Sheet 2 of 2)
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Specification Location
Alert Standard Format Specification, Version 1.03 http://www.dmtf.org/standards/asf
AT Attachment - 6 with Packet Interface (ATA/ATAPI - 6) http://T13.0rg (T13 1410D)
IA-PC HPET (High Precision Event Timers) Specification, http://www.intel.com/labs/platcomp/hpet/
Revision 0.98a hpetspec.htm

Chapter 1. Introduction
Chapter 1 introduces the ICH6 and provides information on manual organization and gives a
general overview of the ICH®6.

Chapter 2. Signal Description

Chapter 2 provides a block diagram of the ICH6/ICH6-M and a detailed description of each signal.
Signals are arranged according to interface and details are provided as to the drive characteristics
(Input/Output, Open Drain, etc.) of all signals.

Chapter 3. ICH6 Pin States
Chapter 3 provides a complete list of signals, their associated power well, their logic level in each
suspend state, and their logic level before and after reset.

Chapter 4. System Clock Domains
Chapter 4 provides a list of each clock domain associated with the ICH6 in an ICH6 based system.

Chapter 5. Functional Description

Chapter 5 provides a detailed description of the functions in the ICH6. All PCI buses, devices and
functions in this document are abbreviated using the following nomenclature;
Bus:Device:Function. This document abbreviates buses as BO and B1, devices as D8, D27, D28,
D29, D30 and D31 and functions as FO, F1, F2, F3, F4, F5, F6 and F7. For example Device 31
Function 0 is abbreviated as D31:F0, Bus 1 Device 8 Function 0 is abbreviated as B1:D8:FO.
Generally, the bus number will not be used, and can be considered to be Bus 0. Note that the
ICH®6’s external PCI bus is typically Bus 1, but may be assigned a different number depending
upon system configuration.

Chapter 6. Register and Memory Mappings
Chapter 6 provides an overview of the registers, fixed 1/0 ranges, variable 1/O ranges and memory
ranges decoded by the ICH6.

Chapter 7. Chipset Configuration Registers

Chapter 7 provides a detailed description of all registers and base functionality that is related to
chipset configuration and not a specific interface (such as LPC, PCI, or PCI Express). It contains
the root complex register block, which describes the behavior of the upstream internal link.

Chapter 8. LAN Controller Registers

Chapter 8 provides a detailed description of all registers that reside in the ICH6’s integrated LAN
controller. The integrated LAN controller resides on the ICH6’s external PCI bus (typically Bus 1)
at Device 8, Function 0 (B1:D8:F0).

Chapter 9. PCI-to-PClI Bridge Registers

Chapter 9 provides a detailed description of all registers that reside in the PCI-to-PCI bridge. This
bridge resides at Device 30, Function 0 (D30:F0).
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Chapter 10. LPC Bridge Registers

Chapter 10 provides a detailed description of all registers that reside in the LPC bridge. This bridge
resides at Device 31, Function 0 (D31:F0). This function contains registers for many different units
within the ICH6 including DMA, Timers, Interrupts, Processor Interface, GPIO, Power
Management, System Management and RTC.

Chapter 11. IDE Controller Registers
Chapter 11 provides a detailed description of all registers that reside in the IDE controller. This
controller resides at Device 31, Function 1 (D31:F1).

Chapter 12. SATA Controller Registers
Chapter 12 provides a detailed description of all registers that reside in the SATA controller. This
controller resides at Device 31, Function 2 (D31:F2).

Chapter 13. UHCI Controller Registers
Chapter 13 provides a detailed description of all registers that reside in the four UHCI host
controllers. These controllers reside at Device 29, Functions 0, 1, 2, and 3 (D29:F0/F1/F2/F3).

Chapter 14. EHCI Controller Registers
Chapter 14 provides a detailed description of all registers that reside in the EHCI host controller.
This controller resides at Device 29, Function 7 (D29:F7).

Chapter 15. SMBus Controller Registers
Chapter 15 provides a detailed description of all registers that reside in the SMBus controller. This
controller resides at Device 31, Function 3 (D31:F3).

Chapter 16. AC '97 Audio Controller Registers

Chapter 16 provides a detailed description of all registers that reside in the audio controller. This
controller resides at Device 30, Function 2 (D30:F2). Note that this section of the EDS does not
include the native audio mixer registers. Accesses to the mixer registers are forwarded over the
AC-link to the codec where the registers reside.

Chapter 17. AC ’97 Modem Controller Registers

Chapter 17 provides a detailed description of all registers that reside in the modem controller. This
controller resides at Device 30, Function 3 (D30:F3). Note that this section of the EDS does not
include the modem mixer registers. Accesses to the mixer registers are forwarded over the AC-link
to the codec where the registers reside.

Chapter 18. Intel® High Definition Audio Controller Registers
Chapter 18 provides a detailed description of all registers that reside in the Intel® High Definition
Audio controller. This controller resides at Device 27, Function 0 (D27:FO0).

Chapter 19. PCI Express* Port Controller Registers
Chapter 19 provides a detailed description of all registers that reside in the PCI Express controller.
This controller resides at Device 28, Functions 0 to 3 (D30:F0-F3).

Chapter 20. High Precision Event Timers Registers
Chapter 20 provides a detailed description of all registers that reside in the multimedia timer
memory mapped register space.

Chapter 21. Ballout Definition
Chapter 21 provides a table of each signal and its ball assignment in the 609-mBGA package.

Chapter 22. Electrical Characteristics
Chapter 22 provides all AC and DC characteristics including detailed timing diagrams.
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Chapter 23. Package Information

Chapter 23 provides drawings of the physical dimensions and characteristics of the 609-mBGA
package.

Chapter 24. Testability
Chapter 24 provides detail about the implementation of test modes provided in the ICH®6.

Overview

The ICHB6 provides extensive 1/O support. Functions and capabilities include:
* PCI Express* Base Specification, Revision 1.0a-compliant

* PCI Local Bus Specification, Revision 2.3-compliant with support for 33 MHz PCI operations
(supports up to seven Req/Gnt pairs).

¢ ACPI Power Management Logic Support
¢ Enhanced DMA controller, interrupt controller, and timer functions

* Integrated Serial ATA host controller with independent DMA operation on four ports
(ICH6/ICH6R only) or two ports (ICH6-M only) and AHCI support (ICH6R/ICH6-M only).

* Integrated IDE controller supports Ultra ATA100/66/33

* USB host interface with support for eight USB ports; four UHCI host controllers; one EHCI
high-speed USB 2.0 Host controller

* Integrated LAN controller

¢ System Management Bus (SMBus) Specification, Version 2.0 with additional support for 1°Cc
devices

¢ Supports Audio Codec ’97, Revision 2.3 Specification (a.k.a., AC ’97 Component
Specification, Revision 2.3) which provides a link for Audio and Telephony codecs (up to 7
channels)

¢ Supports Intel High Definition Audio
¢ Low Pin Count (LPC) interface
* Firmware Hub (FWH) interface support

The ICH6 incorporates a variety of PCI functions that are divided into six logical devices (B0:D27,
B0:D28, B0:D29, B0:D30, B0:D31 and B1:D8). D30 is the DMI-to-PCI bridge and the AC *97
Audio and Modem controller functions, D31 contains the PCI-to-LPC bridge, IDE controller,
SATA controller, and SMBus controller, D29 contains the four USB UHCI controllers and one
USB EHCI controller, and D27 contains the PCI Express root ports. B1:D8 is the integrated LAN
controller.

Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



Table 1-2. PCI Devices and Functions

Bus:Device:Function

Function Description

Bus 0:Device 30:Function 0

PCI-to-PCI Bridge

Bus 0:Device 30:Function 2

AC '97 Audio Controller

Bus 0:Device 30:Function 3

AC '97 Modem Controller

Bus 0:Device 31:Function 0

LPC Controller*

Bus 0:Device 31:Function 1

IDE Controller

Bus 0:Device 31:Function 2

SATA Controller

Bus 0:Device 31:Function 3

SMBus Controller

Bus 0:Device 29:Function 0

USB UHCI Controller 1

Bus 0:Device 29:Function 1

USB UHCI Controller 2

Bus 0:Device 29:Function 2

USB UHCI Controller 3

Bus 0:Device 29:Function 3

USB UHCI Controller 4

Bus 0:Device 29:Function 7

USB 2.0 EHCI Controller

Bus 0:Device 28:Function 0

PCI Express* Port 1

Bus 0:Device 28:Function 1

PCI Express Port 2

Bus 0:Device 28:Function 2

PCI Express Port 3

Bus 0:Device 28:Function 3

PCI Express Port 4

Bus 0:Device 27:Function 0

Intel High Definition Audio Controller

Bus n:Device 8:Function 0

LAN Controller

NOTES:

1. The PCI-to-LPC bridge contains registers that control LPC, Power Management, System

Introduction

Management, GPIO, Processor Interface, RTC, Interrupts, Timers, and DMA.

The following sub-sections provide an overview of the ICH6 capabilities.

Direct Media Interface (DMI)

Direct Media Interface (DMI) is the chip-to-chip connection between the Memory Controller Hub /
Graphics Memory Controller Hub ((G)MCH) and 1/O Controller Hub 6 (ICH6). This high-speed
interface integrates advanced priority-based servicing allowing for concurrent traffic and true
isochronous transfer capabilities. Base functionality is completely software-transparent, permitting
current and legacy software to operate normally.

PCI Express* Interface

The ICH®6 provides 4 PCI Express root ports that are compliant to the PCI Express Base
Specification, Revision 1.0a. The PCI Express root ports can be statically configured as four x1
ports or ganged together to form one x4 port (Enterprise applications only). Each Root Port
supports 2.5 Gb/s bandwidth in each direction (5 Gb/s concurrent) and two virtual channels for full
isochronous data support.
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The ICHG has an integrated SATA host controller that supports independent DMA operation on
four ports (desktop only) or two ports (mobile only) and supports data transfer rates of up to

1.5 Gb/s (150 MBY/s). The SATA controller contains two modes of operation; a legacy mode using
1/0 space, and an AHCI mode using memory space (ICH6R/ICH6-M only).

Serial ATA (SATA) Controller

SATA and PATA can also be used in a combined function mode (where the SATA function is used
with PATA). In this combined function mode, AHCI mode is not used. Software that uses legacy
mode will not have AHCI capabilities.

The ICH®6 supports the Serial ATA Specification, Revision 1.0a. The ICH6 also supports several
optional sections of the Serial ATA Il: Extensions to Serial ATA 1.0 Specification, Revision 1.0
(AHCI support is required for some elements).

AHCI (Intel® ICH6R/ICH6-M only)

The ICHBR/ICH6-M provide hardware support for Advanced Host Controller Interface (AHCI), a
new programming interface for SATA host controllers. Platforms supporting AHCI may take
advantage of performance features such as no master/slave designation for SATA devices—each
device is treated as a master—and hardware-assisted native command queuing. AHCI also
provides usability enhancements (e.g., Hot-Plug). AHCI requires appropriate software support
(e.g., an AHCI driver) and for some features, hardware support in the SATA device or additional
platform hardware.

PCI Interface

The ICH6 PCl interface provides a 33 MHz, Revision 2.3 implementation. All PCI signals are 5 V
tolerant, except PME#. The ICH6 integrates a PCI arbiter that supports up to seven external PCI
bus masters in addition to the internal ICH6 requests. This allows for combinations of up to seven
PCI down devices and PCI slots.

IDE Interface (Bus Master Capability and Synchronous DMA Mode)

The fast IDE interface supports up to two IDE devices providing an interface for IDE hard disks
and ATAPI devices. Each IDE device can have independent timings. The IDE interface supports
P10 IDE transfers up to 16 MB/sec and Ultra ATA transfers up 100 MB/sec. It does not consume
any legacy DMA resources. The IDE interface integrates 16x32-bit buffers for optimal transfers.

The ICH6’s IDE system contains a single, independent IDE signal channel that can be electrically
isolated. There are integrated series resistors on the data and control lines (see Section 5.16 for
details).

Low Pin Count (LPC) Interface

The ICH6 implements an LPC Interface as described in the LPC 1.1 specification. The Low Pin

Count (LPC) bridge function of the ICH6 resides in PCI Device 31:Function 0. In addition to the
LPC bridge interface function, D31:F0 contains other functional units including DMA, interrupt
controllers, timers, power management, system management, GPIO, and RTC.
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Compatibility Modules (DMA Controller, Timer/Counters, Interrupt
Controller)

The DMA controller incorporates the logic of two 82C37 DMA controllers, with seven
independently programmable channels. Channels 0-3 are hardwired to 8-bit, count-by-byte
transfers, and channels 5-7 are hardwired to 16-bit, count-by-word transfers. Any two of the seven
DMA channels can be programmed to support fast Type-F transfers.

The ICH6 supports LPC DMA, which is similar to ISA DMA, through the ICH6’s DMA controller.
LPC DMA is handled through the use of the LDRQ# lines from peripherals and special encoding
on LAD[3:0] from the host. Single, Demand, Verify, and Increment modes are supported on the
LPC interface. Channels 0-3 are 8-bit channels. Channels 5-7 are 16-bit channels. Channel 4 is
reserved as a generic bus master request.

The timer/counter block contains three counters that are equivalent in function to those found in
one 82C54 programmable interval timer. These three counters are combined to provide the system
timer function, and speaker tone. The 14.31818 MHz oscillator input provides the clock source for
these three counters.

The ICH6 provides an ISA-Compatible Programmable Interrupt Controller (PIC) that incorporates
the functionality of two, 82C59 interrupt controllers. The two interrupt controllers are cascaded so
that 14 external and two internal interrupts are possible. In addition, the ICH6 supports a serial
interrupt scheme.

All of the registers in these modules can be read and restored. This is required to save and restore
system state after power has been removed and restored to the platform.

Advanced Programmable Interrupt Controller (APIC)

In addition to the standard ISA compatible Programmable Interrupt controller (PIC) described in
the previous section, the ICH6 incorporates the Advanced Programmable Interrupt Controller
(APIC).

Universal Serial Bus (USB) Controller

The ICHB6 contains an Enhanced Host Controller Interface (EHCI) compliant host controller that
supports USB high-speed signaling. High-speed USB 2.0 allows data transfers up to 480 Mb/s
which is 40 times faster than full-speed USB. The ICH®6 also contains four Universal Host
Controller Interface (UHCI) controllers that support USB full-speed and low-speed signaling.

The ICH®6 supports eight USB 2.0 ports. All eight ports are high-speed, full-speed, and low-speed
capable. ICH6’s port-routing logic determines whether a USB port is controlled by one of the
UHCI controllers or by the EHCI controller. See Section 5.19 and Section 5.20 for details.

LAN Controller

The ICH®6’s integrated LAN controller includes a 32-bit PCI controller that provides enhanced
scatter-gather bus mastering capabilities and enables the LAN controller to perform high speed
data transfers over the PCI bus. Its bus master capabilities enable the component to process high-
level commands and perform multiple operations; this lowers processor utilization by off-loading
communication tasks from the processor. Two large transmit and receive FIFOs of 3 KB each help
prevent data underruns and overruns while waiting for bus accesses. This enables the integrated
LAN controller to transmit data with minimum interframe spacing (IFS).
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The LAN controller can operate in either full duplex or half duplex mode. In full duplex mode the
LAN controller adheres with the IEEE 802.3x Flow Control specification. Half duplex
performance is enhanced by a proprietary collision reduction mechanism. See Section 5.3 for
details.

Alert Standard Format (ASF) Management Controller

ICH® integrates an Alert Stand Format controller in addition to the integrated LAN controller,
allowing interface system-monitoring devices to communicate through the integrated LAN
controller to the network. This means remote manageability and system hardware monitoring are
made possible using ASF.

The ASF controller can collect and send various information from system components such as the
processor, chipset, BIOS and sensors on the motherboard to a remote server running a management
console. The controller can also be programmed to accept commands back from the management
console and execute those commands on the local system.

RTC

The ICH6 contains a Motorola MC146818A-compatible real-time clock with 256 bytes of battery-
backed RAM. The real-time clock performs two key functions: keeping track of the time of day
and storing system data, even when the system is powered down. The RTC operates on a

32.768 KHz crystal and a 3 V battery.

The RTC also supports two lockable memory ranges. By setting bits in the configuration space,
two 8-byte ranges can be locked to read and write accesses. This prevents unauthorized reading of
passwords or other system security information.

The RTC also supports a date alarm that allows for scheduling a wake up event up to 30 days in
advance, rather than just 24 hours in advance.

GPIO

Various general purpose inputs and outputs are provided for custom system design. The number of
inputs and outputs varies depending on ICH6 configuration.

Enhanced Power Management

The ICH6’s power management functions include enhanced clock control and various low-power
(suspend) states (e.g., Suspend-to-RAM and Suspend-to-Disk). A hardware-based thermal
management circuit permits software-independent entrance to low-power states. The ICH6
contains full support for the Advanced Configuration and Power Interface (ACPI) Specification,
Revision 2.0.

Manageability

The ICHB integrates several functions designed to manage the system and lower the total cost of
ownership (TCO) of the system. These system management functions are designed to report errors,
diagnose the system, and recover from system lockups without the aid of an external
microcontroller.
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* TCO Timer. The ICH6’s integrated programmable TCO timer is used to detect system locks.
The first expiration of the timer generates an SMI# that the system can use to recover from a
software lock. The second expiration of the timer causes a system reset to recover from a
hardware lock.

* Processor Present Indicator. The ICH6 looks for the processor to fetch the first instruction
after reset. If the processor does not fetch the first instruction, the ICH6 will reboot the system.

* ECC Error Reporting. When detecting an ECC error, the host controller has the ability to
send one of several messages to the ICH6. The host controller can instruct the ICH6 to
generate either an SMI#, NMI, SERR#, or TCO interrupt.

¢ Function Disable. The ICH6 provides the ability to disable the following integrated functions:
AC ’97 Modem, AC "97 Audio, IDE, LAN, USB, LPC, Intel High Definition Audio, SATA, or
SMBus. Once disabled, these functions no longer decode 1/0, memory, or PCI configuration
space. Also, no interrupts or power management events are generated from the disable
functions.

¢ Intruder Detect. The ICH6 provides an input signal (INTRUDER#) that can be attached to a
switch that is activated by the system case being opened. The ICH6 can be programmed to
generate an SMI# or TCO interrupt due to an active INTRUDER# signal.

* SMBus 2.0. The ICH6 integrates an SMBus controller that provides an interface to manage
peripherals (e.g., serial presence detection (SPD) and thermal sensors) with host notify
capabilities.

System Management Bus (SMBus 2.0)

The ICHB6 contains an SMBus Host interface that allows the processor to communicate with
SMBus slaves. This interface is compatible with most 1°C devices. Special 1°C commands are
implemented.

The ICH6’s SMBus host controller provides a mechanism for the processor to initiate
communications with SMBus peripherals (slaves). Also, the ICH6 supports slave functionality,
including the Host Notify protocol. Hence, the host controller supports eight command protocols of
the SMBus interface (see System Management Bus (SMBus) Specification, Version 2.0): Quick
Command, Send Byte, Receive Byte, Write Byte/Word, Read Byte/Word, Process Call, Block
Read/Write, and Host Notify.

ICH6’s SMBus also implements hardware-based Packet Error Checking for data robustness and
the Address Resolution Protocol (ARP) to dynamically provide address to all SMBus devices.

Intel High Definition Audio Controller

The Intel High Definition Audio specification defines a digital interface that can be used to attach
different types of codecs, such as audio and modem codecs. The ICH6 Intel High Definition Audio
digital link shares pins with the AC-link. Concurrent operation of Intel High Definition Audio and
AC 97 functionality is not supported. The ICH6 Intel High Definition Audio controller supports
up to 3 codecs.

With the support of multi-channel audio stream, 32-bit sample depth, and sample rate up to
192 kHz, the Intel High Definition Audio controller provides audio quality that can deliver CE
levels of audio experience. On the input side, the ICH6 adds support for an arrays of microphones.
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The Intel High Definition Audio controller utilizes multi-purpose DMA engines, as opposed to
dedicated DMA engines in AC ’97, to effectively manage the link bandwidth and support
simultaneous independent streams on the link. The capability enables new exciting usage models
with Intel High Definition Audio (e.g., listening to music while playing multi-player game on the
internet.) The Intel High Definition Audio controller also supports isochronous data transfers
allowing glitch-free audio to the system.

Users interested in providing feedback on the Intel High Definition Audio specification or planning
to implement the Intel High Definition Audio specification into a future product will need to
execute the Intel High Definition Audio Specification Developer’s Agreement. For more
information, contact nextgenaudio@intel.com.

AC '97 2.3 Controller

The ICHG6 integrates an Audio Codec '97 Component Specification, Version 2.3 controller that can
be used to attach an audio codec (AC), a modem codec (MC), an audio/modem codec (AMC) or a
combination of ACs and a single MC. The ICH6 supports up to six channels of PCM audio output
(full AC3 decode). For a complete surround-sound experience, six-channel audio consists of: front
left, front right, back left, back right, center, and subwoofer. ICH6 has expanded support for up to
three audio codecs on the AC-link.

In addition, an AC '97 soft modem can be implemented with the use of a modem codec. Several
system options exist when implementing AC '97. The ICH6-integrated AC '97 controller allows up
to three external codecs to be connected to the ICH6. The system designer can provide AC '97
modem with a modem codec, or both audio and modem with up to two audio codecs with a modem
codec.
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Int6I® Signal Description

Signal Description

This chapter provides a detailed description of each signal. The signals are arranged in functional
groups according to their associated interface.

The “#” symbol at the end of the signal name indicates that the active, or asserted state occurs when
the signal is at a low voltage level. When “#” is not present, the signal is asserted when at the high
voltage level.

The following notations are used to describe the signal type:

| Input Pin

@) Output Pin

ODO Open Drain Output Pin.

oD I Open Drain Input Pin.

oD I/0 Open Drain Input/Output Pin.
OoCco Open Collector Output Pin.

1/0 Bi-directional Input / Output Pin.
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Figure 2-1. Intel® ICH®6 Interface Signals Block Diagram (Desktop)
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Figure 2-2.

Signal Description

Intel® ICH6-M Interface Signals Block Diagram (Mobile Only)
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PERp[4:1], PERN[4:1]

SATA[2,0]TXP, SATA[2,0]TXN
SATA[2,0]RXP, SATA[2,0]RXN
SATARBIAS

SATARBIAS#

SATA[2,0]GP / GPI[30, 26]
SATALED#

THRM#
THRMTRIP#
SYS_RESET#
RSMRST#
MCH_SYNC#
DPRSTP#
SLP_S3#
SLP_Sa#
SLP_S5#
PWROK
PWRBTN#
RI#

WAKE#
SUS_STAT#/ LPCPD#
SUSCLK
LAN_RST#
VRMPWRGD
BMBUSY#
STP_PCl#
STP_CPU#
BATLOW#
DPRSLPVR
PLTRST#

ACZ_RST#
ACZ_SYNC
ACZ_BIT_CLK
ACZ_SDOUT
ACZ_SDIN[2:0]

» DMI[3:0]TXP, DMI[3:0] TXN

DMI[3:0]RXP, DMI[3:0]RXN
DMI_ZCOMP
DMI_IRCOMP

FWH[3:0] / LAD[3:0]
FWH[4] / LFRAME#

LAD[3:0] / FWH[3:0]
LFRAME# / FWH[4]
LDRQ[O]#
LDRQ[1]#/ GPI[41]

SMBDATA
SMBCLK
SMBALERT# / GPI[11]

INTRUDER#
SMLINK[1:0]
LINKALERT#

LAN_CLK
LAN_RXD[2:0]
LAN_TXD[2:0]
LAN_RSTSYNC
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2.1

2.2
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Direct Media Interface (DMI) to Host Controller

Table 2-1. Direct Media Interface Signals

Name Type Description
Bm:{gﬂéﬁ o Direct Media Interface Differential Transmit Pair 0
Bm:{g}siﬁ | Direct Media Interface Differential Receive Pair 0
Bm:ﬁﬂéﬁ o Direct Media Interface Differential Transmit Pair 1
Bm:{ﬂsiﬁ | Direct Media Interface Differential Receive Pair 1
Bm:{gﬂéﬁ o Direct Media Interface Differential Transmit Pair 2
Bm:%siﬁ | Direct Media Interface Differential Receive Pair 2
Bm:gﬂéﬁ o Direct Media Interface Differential Transmit Pair 3
Bm:g%siﬁ | Direct Media Interface Differential Receive Pair 3
DMI_ZCOMP | Impedance Compensation Input: Determines DMI input impedance.
DMI_IRCOMP o Impedance/Current Compensation Output: Determines DMI output impedance

and bias current.

PCI Express*

Table 2-2. PCI Express* Signals

Name Type Description
EE$ﬁH} (0] PCI Express* Differential Transmit Pair 1
EEE%H | PCI Express Differential Receive Pair 1
EE$E{% (0] PCI Express Differential Transmit Pair 2
EEE%% | PCI Express Differential Receive Pair 2
EE$E§} (0] PCI Express Differential Transmit Pair 3
EEE%‘;} | PCI Express Differential Receive Pair 3
EE$EEH (0] PCI Express Differential Transmit Pair 4
Egsﬁm | PCI Express Differential Receive Pair 4
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2.3

Signal Description

Link to LAN Connect

Table 2-3. LAN Connect Interface Signals

2.4

Name Type Description
LAN CLK | LAN I/F Clock: This signal is driven by the LAN Connect component. The
- frequency range is 5 MHz to 50 MHz.
Received Data: The LAN Connect component uses these signals to transfer data
LAN_RXD[2:0] | and control information to the integrated LAN controller. These signals have
integrated weak pull-up resistors.
LAN_TXD[2:0] o Transmit Data: The integrated LAN controller uses these signals to transfer data
- ' and control information to the LAN Connect component.
LAN_RSTSYNC o LAN Reset/Sync: The LAN Connect component’s Reset and Sync signals are

multiplexed onto this pin.

EEPROM Interface

Table 2-4. EEPROM Interface Signals

2.5

Name Type Description
EE_SHCLK (0] EEPROM Shift Clock: Serial shift clock output to the EEPROM.
EE DIN | EEPRO_M Data In: Transfers_data from the EEPROM to the Intel® ICH6. This signal
- has an integrated pull-up resistor.
EE_DOUT (0] EEPROM Data Out: Transfers data from the ICH6 to the EEPROM.
EE_CS (0] EEPROM Chip Select: Chip select signal to the EEPROM.

Firmware Hub Interface

Table 2-5. Firmware Hub Interface Signals

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet

Name Type Description
FWHI[3:0] / Firmware Hub Signals. These signals are multiplexed with the LPC address
. lfe} )
LAD[3:0] signals.
FWH[4] / (0] Firmware Hub Signals. This signal is multiplexed with the LPC LFRAME# signal
LFRAME# ) ’
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2.6 PCI Interface

Table 2-6. PCI Interface Signals (Sheet 1 of 3)

Name Type Description

PCI Address/Data: AD[31:0] is a multiplexed address and data bus. During the
AD[31:0] /o first clock of a transaction, AD[31:0] contain a physical address (32 bits). During

’ subsequent clocks, AD[31:0] contain data. The Intel® ICH6 will drive all 0's on
AD[31:0] during the address phase of all PCI Special Cycles.

Bus Command and Byte Enables: The command and byte enable signals are
multiplexed on the same PCI pins. During the address phase of a transaction,
C/BE[3:0]# define the bus command. During the data phase C/BE[3:0]# define the
Byte Enables.

C/BE[3:0]# Command Type

0000b Interrupt Acknowledge
0001b Special Cycle
0010b 1/0 Read
0011b 1/0 Write

C/BE[3:0)# Vo 0110b Memory Read
0111b Memory Write
1010b Configuration Read
1011b Configuration Write
1100b Memory Read Multiple
1110b Memory Read Line
1111b Memory Write and Invalidate

All command encodings not shown are reserved. The ICH6 does not decode
reserved values, and therefore will not respond if a PCI master generates a cycle
using one of the reserved values.

Device Select: The ICH6 asserts DEVSEL# to claim a PCI transaction. As an
output, the ICH6 asserts DEVSEL# when a PCI master peripheral attempts an
DEVSEL# /o access to an internal ICH6 address or an address destined DMI (main memory or
graphics). As an input, DEVSEL# indicates the response to an ICH6-initiated
transaction on the PCI bus. DEVSEL# is tri-stated from the leading edge of
PLTRST#. DEVSEL# remains tri-stated by the ICH6 until driven by a target device.

Cycle Frame: The current initiator drives FRAME# to indicate the beginning and
duration of a PCI transaction. While the initiator asserts FRAME#, data transfers
FRAME# /o continue. When the initiator negates FRAME#, the transaction is in the final data

phase. FRAME# is an input to the ICH6 when the ICH6 is the target, and FRAME#
is an output from the ICH6 when the ICH6 is the initiator. FRAME# remains tri-
stated by the ICH6 until driven by an initiator.

Initiator Ready: IRDY# indicates the ICH6's ability, as an initiator, to complete the
current data phase of the transaction. It is used in conjunction with TRDY#. A data
phase is completed on any clock both IRDY# and TRDY# are sampled asserted.
IRDY# /0 During a write, IRDY# indicates the ICH6 has valid data present on AD[31:0].
During a read, it indicates the ICH®6 is prepared to latch data. IRDY# is an input to
the ICH6 when the ICH6 is the target and an output from the ICH6 when the ICH6
is an initiator. IRDY# remains tri-stated by the ICH6 until driven by an initiator.

58 Intel® /0 Controller Hub 6 (ICH6) Family Datasheet



Signal Description

Table 2-6. PClI Interface Signals (Sheet 2 of 3)

Name

Type

Description

TRDY#

110

Target Ready: TRDY# indicates the ICH6's ability as a target to complete the
current data phase of the transaction. TRDY# is used in conjunction with IRDY#. A
data phase is completed when both TRDY# and IRDY# are sampled asserted.
During a read, TRDY# indicates that the ICH6, as a target, has placed valid data on
AD[31:0]. During a write, TRDY# indicates the ICH®6, as a target is prepared to
latch data. TRDY# is an input to the ICH6 when the ICH®6 is the initiator and an
output from the ICH6 when the ICH6 is a target. TRDY# is tri-stated from the
leading edge of PLTRST#. TRDY# remains tri-stated by the ICH6 until driven by a
target.

STOP#

110

Stop: STOP# indicates that the ICH6, as a target, is requesting the initiator to stop
the current transaction. STOP# causes the ICH6, as an initiator, to stop the current
transaction. STOP# is an output when the ICH®6 is a target and an input when the
ICH®6 is an initiator.

PAR

110

Calculated/Checked Parity: PAR uses “even” parity calculated on 36 bits,
AD[31:0] plus C/BE[3:0]#. “Even” parity means that the ICH6 counts the number of
one within the 36 bits plus PAR and the sum is always even. The ICH6 always
calculates PAR on 36 bits regardless of the valid byte enables. The ICH6 generates
PAR for address and data phases and only guarantees PAR to be valid one PCI
clock after the corresponding address or data phase. The ICH6 drives and tri-
states PAR identically to the AD[31:0] lines except that the ICH6 delays PAR by
exactly one PCI clock. PAR is an output during the address phase (delayed one
clock) for all ICH6 initiated transactions. PAR is an output during the data phase
(delayed one clock) when the ICH®6 is the initiator of a PCI write transaction, and
when it is the target of a read transaction. ICH6 checks parity when it is the target
of a PCI write transaction. If a parity error is detected, the ICH6 will set the
appropriate internal status bits, and has the option to generate an NMI# or SMI#.

PERR#

110

Parity Error: An external PCI device drives PERR# when it receives data that has
a parity error. The ICH6 drives PERR# when it detects a parity error. The ICH6 can
either generate an NMI# or SMI# upon detecting a parity error (either detected
internally or reported via the PERR# signal).

REQ[0:3]#
REQ[4]# /
GPI[40]
REQ[5]# /
GPI[1]
REQ[6]# /
GPI[0]

PCI Requests: The ICH6 supports up to 7 masters on the PCI bus. The REQ[4]#,
REQ[5]#, and REQ[6]# pins can instead be used as a GPI.

GNT[0:3]#
GNT[4]#/
GPO[48]
GNT[5]# /
GPO[17]#
GNT[6]# /
GPO[16]#

PCI Grants: The ICH6 supports up to 7 masters on the PCI bus. The GNT[4]# pin
can instead be used as a GPO.

Pull-up resistors are not required on these signals. If pull-ups are used, they should
be tied to the Vcc3_3 power rail. GNT[5]#/GPO[17] and GNT[6]#/GPO[17] both
have an internal pull-up.

NOTE: GNT[6]is sampled at the rising edge of PWROK as a functional strap. See
Section 2.22.1 for more details. There is a weak, integrated pull-up resistor
on the GNTI[6] pin.

PCICLK

PCI Clock: This is a 33 MHz clock. PCICLK provides timing for all transactions on
the PCI Bus.

NOTE: (Mobile Only) This clock does not stop based on STP_PCI# signal. PCI
Clock only stops based on SLP_S3#.

PCIRST#

PCI Reset: This is the Secondary PCI Bus reset signal. It is a logical OR of the
primary interface PLTRST# signal and the state of the Secondary Bus Reset bit of
the Bridge Control register (D30:F0:3Eh, bit 6).

NOTE: PCIRST# is in the VccSus3_3 well.
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Table 2-6. PCI Interface Signals (Sheet 3 of 3)

2.7

Name Type Description
PCI Lock: This signal indicates an exclusive bus operation and may require
multiple transactions to complete. ICH6 asserts PLOCK# when it performs non-
PLOCK# /0 exclusive transactions on the PCl bus. PLOCK# is ignored when PCl masters are
granted the bus in desktop configurations. Devices on the PCI bus (other than the
ICH®6) are not permitted to assert the PLOCK# signal in mobile configurations.
System Error: SERR# can be pulsed active by any PCI device that detects a
SERR# OD 1/0 | system error condition. Upon sampling SERR# active, the ICH6 has the ability to
generate an NMI, SMI#, or interrupt.
PCI Power Management Event: PCI peripherals drive PME# to wake the system
from low-power states S1-S5. PME# assertion can also be enabled to generate an
PME# OD | [ SCI from the SO state. In some cases the ICH6 may drive PME# active due to an
internal wake event. The ICH6 will not drive PME# high, but it will be pulled up to
VccSus3_3 by an internal pull-up resistor.
CLKRUN# PCI Clock Run: This signal is used to support PCI Clock Run protocol. It connects
(Mobile Only) / to PCI devices that need to request clock re-start, or prevention of clock stopping.
GPIO[32] Vo
(Desktop Only) NOTE: An external pull-up to Vcc3_3 is required.

Serial ATA Interface

Table 2-7. Serial ATA Interface Signals (Sheet 1 of 2)

60

Name Type Description
SATA[O]TXP o Serial ATA 0 Differential Transmit Pair: These are outbound high-speed
SATA[O]TXN differential signals to Port 0.
SATA[O]RXP | Serial ATA 0 Differential Receive Pair: These are inbound high-speed
SATA[O]RXN differential signals from Port 0.
SATA[1]TXP o Serial ATA 1 Differential Transmit Pair: These are outbound high-speed
SATA[1]TXN differential signals to Port 1. (Desktop Only)
SATA[1]RXP | Serial ATA 1 Differential Receive Pair: These are inbound high-speed
SATA[1]RXN differential signals from Port 1. (Desktop Only)
SATA[2]TXP o Serial ATA 2 Differential Transmit Pair: These are outbound high-speed
SATA[2]TXN differential signals to Port 2.
SATA[2]RXP | Serial ATA 2 Differential Receive Pair: These are inbound high-speed
SATA[2]RXN differential signals from Port 2.
SATA[3]TXP o Serial ATA 3 Differential Transmit Pair: These are outbound high-speed
SATA[3]TXN differential signals to Port 3. (Desktop Only)
SATA[3]RXP | Serial ATA 3 Differential Receive Pair: These are inbound high-speed
SATA[3]RXN differential signals from Port 3. (Desktop Only)
SATARBIAS o Serial ATA Resistor Bias: These are analog connection points for an external

resistor to ground.
SATARBIASH | Serial ATA Resistor Bias Complement: These are analog connection points
for an external resistor to ground.
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Table 2-7. Serial ATA Interface Signals (Sheet 2 of 2)

Name Type Description

Serial ATA 0 General Purpose: This is an input pin that can be configured as
an interlock switch corresponding to SATA Port 0. When used as an interlock
switch status indication, this signal should be drive to 0 to indicate that the
SATA[O]GP / switch is closed and to 1 to indicate that the switch is open.

GPI[26] If interlock switches are not required, this pin can be configured as GPI[26].

NOTE: All SATAXGP pins must be configured with the same function: as either
SATAXGP pins or GPI pins.

SATA[1]GP Serial ATA 1 General Purpose: Same function as SATA[O]GP, except for SATA
(Desktop Only) / I Port 1.

GPI[29] If interlock switches are not required, this pin can be configured as GPI[29].

Serial ATA 2 General Purpose: Same function as SATA[O]GP, except for SATA
SATA[2]GP / | Port 2.

GPI[30] ) . . - )

If interlock switches are not required, this pin can be configured as GPI[30].
SATA[3]GP Serial ATA 3 General Purpose: Same function as SATA[O]GP, except for SATA
(Desktop Only) / I Port 3.

GPI[31] If interlock switches are not required, this pin can be configured as GPI[31].
Serial ATA LED: This is an open-collector output pin driven during SATA
command activity. It is to be connected to external circuitry that can provide the

SATALED# oco current to drive a platform LED. When active, the LED is on. When tri-stated,

the LED is off. An external pull-up resistor to Vcc3_3 is required.

NOTE: An internal pull-up is enabled only during PLTRST# assertion.

2.8 IDE Interface

Table 2-8. IDE Interface Signals (Sheet 1 of 2)

Name Type Description

IDE Device Chip Selects for 100 Range: For ATA command register block. This

DCS1# o output signal is connected to the corresponding signal on the IDE connector.

IDE Device Chip Select for 300 Range: For ATA control register block. This output

DCS3# o signal is connected to the corresponding signal on the IDE connector.

IDE Device Address: These output signals are connected to the corresponding
DA[2:0] (0] signals on the IDE connector. They are used to indicate which byte in either the
ATA command block or control block is being addressed.

IDE Device Data: These signals directly drive the corresponding signals on the IDE

DD[15:0] Vo connector. There is a weak internal pull-down resistor on DD7.

IDE Device DMA Request: This input signal is directly driven from the DRQ signal
on the IDE connector. It is asserted by the IDE device to request a data transfer,
DDREQ | and used in conjunction with the PCI bus master IDE function and are not
associated with any AT compatible DMA channel. There is a weak internal pull-
down resistor on this signal.

IDE Device DMA Acknowledge: This signal directly drives the DAK# signal on the
IDE connector. DDACK# is asserted by the Intel® ICH6 to indicate to IDE DMA
DDACK# (0] slave devices that a given data transfer cycle (assertion of DIOR# or DIOWH#) is a
DMA data transfer cycle. This signal is used in conjunction with the PCI bus master
IDE function and are not associated with any AT-compatible DMA channel.
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Table 2-8. IDE Interface Signals (Sheet 2 of 2)

Name

Type

Description

DIOR# /
(DWSTB /
RDMARDY#)

Disk 1/0 Read (P10 and Non-Ultra DMA): This is the command to the IDE device
that it may drive data onto the DD lines. Data is latched by the ICH6 on the de-
assertion edge of DIOR#. The IDE device is selected either by the ATA register file
chip selects (DCS1# or DCS3#) and the DA lines, or the IDE DMA acknowledge
(DDAK#).

Disk Write Strobe (Ultra DMA Writes to Disk): This is the data write strobe for writes
to disk. When writing to disk, ICH6 drives valid data on rising and falling edges of
DWSTB.

Disk DMA Ready (Ultra DMA Reads from Disk): This is the DMA ready for reads
from disk. When reading from disk, ICH6 de-asserts RDMARDY# to pause burst
data transfers.

DIOW# /
(DSTOP)

Disk 1/0 Write (PIO and Non-Ultra DMA): This is the command to the IDE device
that it may latch data from the DD lines. Data is latched by the IDE device on the
de-assertion edge of DIOW#. The IDE device is selected either by the ATA register
file chip selects (DCS1# or DCS3#) and the DA lines, or the IDE DMA acknowledge
(DDAK#).

Disk Stop (Ultra DMA): ICH6 asserts this signal to terminate a burst.

IORDY /
(DRSTB/
WDMARDY#)

1/0 Channel Ready (PIO): This signal will keep the strobe active (DIOR# on reads,
DIOWH# on writes) longer than the minimum width. It adds wait-states to PIO
transfers.

Disk Read Strobe (Ultra DMA Reads from Disk): When reading from disk, ICH6
latches data on rising and falling edges of this signal from the disk.

Disk DMA Ready (Ultra DMA Writes to Disk): When writing to disk, this is de-
asserted by the disk to pause burst data transfers.

2.9 LPC Interface

Table 2-9. LPC Interface Signals

Name Type Description
LADI[3:0]/ e LPC Multiplexed Command, Address, Data: For LAD[3:0], internal pull-ups are
FWHI[3:0] provided.
LFFR\)/CI-'\GAIE]#/ (0] LPC Frame: LFRAME# indicates the start of an LPC cycle, or an abort.
LDRQ[O]# LPC Serial DMA/Master Request Inputs: LDRQ[1:0]# are used to request DMA or
bus master access. These signals are typically connected to external Super I1/0
LDRQ[1]#/ ' device. An internal pull-up resistor is provided on these signals.
GPI[41] LDRQI[1]# may optionally be used as GPI.
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Signal Description

2.10 Interrupt Interface

Table 2-10. Interrupt Signals

Name

Type

Description

SERIRQ

110

Serial Interrupt Request: This pin implements the serial interrupt protocol.

PIRQ[D:AJ#

OD I

PCI Interrupt Requests: In non-APIC mode the PIRQx# signals can be routed to
interrupts 3, 4,5, 6, 7, 9, 10, 11, 12, 14 or 15 as described in the Interrupt Steering
section. Each PIRQx# line has a separate Route Control register.

In APIC mode, these signals are connected to the internal I/O APIC in the following
fashion: PIRQA# is connected to IRQ16, PIRQB# to IRQ17, PIRQC# to IRQ18, and
PIRQD# to IRQ19. This frees the legacy interrupts.

PIRQ[H:EJ# /
GPI[5:2]

OD I

PCI Interrupt Requests: In non-APIC mode the PIRQx# signals can be routed to
interrupts 3, 4,5, 6, 7, 9, 10, 11, 12, 14 or 15 as described in the Interrupt Steering
section. Each PIRQx# line has a separate Route Control register.

In APIC mode, these signals are connected to the internal I/O APIC in the following
fashion: PIRQE# is connected to IRQ20, PIRQF# to IRQ21, PIRQG# to IRQ22, and
PIRQH# to IRQ23. This frees the legacy interrupts. If not needed for interrupts,
these signals can be used as GPI.

IDEIRQ

IDE Interrupt Request: This interrupt input is connected to the IDE drive.
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2.11
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Table 2-11. USB Interface Signals

USB Interface

Name Type Description
Universal Serial Bus Port [1:0] Differential: These differential pairs are used
USBP[0]P to transmit Data/Address/Command signals for ports 0 and 1. These ports can
' be routed to UHCI controller #1 or the EHCI controller.
USBP[O]N, /o
BEEEH]]Z NOTE: No external resistors are required on these signals. The ICH6
integrates 15 kQ pull-downs and provides an output driver impedance
of 45 Q which requires no external series resistor
Universal Serial Bus Port [3:2] Differential: These differential pairs are used
USBP[2]P to transmit data/address/command signals for ports 2 and 3. These ports can
' be routed to UHCI controller #2 or the EHCI controller.
USBP[2]N, /o
BEEEE]]Z NOTE: No external resistors are required on these signals. The ICH6
integrates 15 kQ pull-downs and provides an output driver impedance
of 45 Q which requires no external series resistor
Universal Serial Bus Port [5:4] Differential: These differential pairs are used
USBP[4]P to transmit Data/Address/Command signals for ports 4 and 5. These ports can
' be routed to UHCI controller #3 or the EHCI controller.
USBP[4]N, /o
LL:IIEEEE]]Z NOTE: No external resistors are required on these signals. The ICH6
integrates 15 kQ pull-downs and provides an output driver impedance
of 45 Q which requires no external series resistor
Universal Serial Bus Port [7:6] Differential: These differential pairs are used
USBP[6]P to transmit Data/Address/Command signals for ports 6 and 7. These ports can
' be routed to UHCI controller #4 or the EHCI controller.
USBP[6]N, /o
BEEE%;]]Z NOTE: No external resistors are required on these signals. The ICH6
integrates 15 k<Q pull-downs and provides an output driver impedance
of 45 Q which requires no external series resistor
OC[3:0# Overcurrent Indicators: These signals set corresponding bits in the USB
OC[4]#/ GPI[9] controllers to indicate that an overcurrent condition has occurred.
OC[5]#/ GPI[10] | OCJ[7:4]# may optionally be used as GPIs.
OC[6]#/ GPI[14]
OC[7]#/ GPI[15] NOTE: OC[7:0]# are not 5V tolerant.
USBRBIAS o USB Resistor Bias: Analog connection point for an external resistor. This
signal is used to set transmit currents and internal load resistors.
USBRBIASH | USB Resistor Bias Complement: Analog connection point for an external
resistor. This signal is used to set transmit currents and internal load resistors.
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2.12 Power Management Interface

Table 2-12. Power Management Interface Signals (Sheet 1 of 2)

Name

Type

Description

PLTRST#

Platform Reset: The ICH6 asserts PLTRST# to reset devices on the platform (e.g.,
SIO, FWH, LAN, (G)MCH, IDE, TPM, etc.). The ICH6 asserts PLTRST# during
power-up and when S/W initiates a hard reset sequence through the Reset Control
register (/0O Register CF9h). The ICH6 drives PLTRST# inactive a minimum of 1 ms
after both PWROK and VRMPWRGD are driven high. The ICH6 drives PLTRST#
active a minimum of 1 ms when initiated through the Reset Control register (I/O
Register CF9h).

NOTE: PLTRST# is in the VccSus3_3 well.

THRM#

Thermal Alarm: Active low signal generated by external hardware to generate an
SMI# or SCI.

THRMTRIP#

Thermal Trip: When low, this signal indicates that a thermal trip from the processor
occurred, and the ICH6 will immediately transition to a S5 state. The ICH6 will not
wait for the processor stop grant cycle since the processor has overheated.

SLP_S3#

S3 Sleep Control: SLP_S3# is for power plane control. This signal shuts off power
to all non-critical systems when in S3 (Suspend To RAM), S4 (Suspend to Disk), or
S5 (Soft Off) states.

SLP_S4#

S4 Sleep Control: SLP_S4# is for power plane control. This signal shuts power to
all non-critical systems when in the S4 (Suspend to Disk) or S5 (Soft Off) state.

NOTE: This pin must be used to control the DRAM power to use the ICH6's DRAM
power-cycling feature. Refer to Chapter 5.14.11.2 for details.

SLP_S5#

S5 Sleep Control: SLP_S5# is for power plane control. This signal is used to shut
power off to all non-critical systems when in the S5 (Soft Off) states.

PWROK

Power OK: When asserted, PWROK is an indication to the ICH6 that core power
has been stable for at least 99 ms and PCICLK has been stable for at least 1 mS. An
exception to this rule is if the system is in S3yoT, in which PWROK may or may not
stay asserted even though PCICLK may be inactive. PWROK can be driven
asynchronously. When PWROK is negated, the ICH6 asserts PLTRST#.

NOTE: PWROK must de-assert for a minimum of three RTC clock periods in order
for the ICHS6 to fully reset the power and properly generate the PLTRST#
output

PWRBTN#

Power Button: The Power Button will cause SMI# or SCI to indicate a system
request to go to a sleep state. If the system is already in a sleep state, this signal will
cause a wake event. If PWRBTN# is pressed for more than 4 seconds, this will
cause an unconditional transition (power button override) to the S5 state. Override
will occur even if the system is in the S1-S4 states. This signal has an internal pull-
up resistor and has an internal 16 ms de-bounce on the input.

RI#

Ring Indicate: This signal is an input from a modem. It can be enabled as a wake
event, and this is preserved across power failures.

SYS_RESET#

System Reset: This pin forces an internal reset after being debounced. The ICH6
will reset immediately if the SMBus is idle; otherwise, it will wait up to 25 ms £ 2 ms
for the SMBus to idle before forcing a reset on the system.

RSMRST#

Resume Well Reset: This signal is used for resetting the resume power plane logic.
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Table 2-12. Power Management Interface Signals (Sheet 2 of 2)

Name Type Description
LAN Reset: When asserted, the internal LAN controller will be put into reset. This
signal must be asserted for at least 10 ms after the resume well power (VccSus3_3
and VccSusl_5 in desktop and VccLAN3_3 and VccLAN1_5 in mobile) is valid.
LAN RST# | When de-asserted, this signal is an indication that the resume (LAN for mobile) well
- power is stable.
NOTE: LAN_RST# must de-assert at some point to complete ICH6 power up
sequencing.
WAKE# | PCI Express* Wake Event: Sideband wake signal on PCI Express asserted by
components requesting wakeup.
MCH SYNC: This input is internally ANDed with the PWROK input.
MCH_SYNC# | Desktop: Connected to the ICH_SYNC# output of (G)MCH.
Mobile: Refer to the Platform Design Guide.
Suspend Status: This signal is asserted by the ICH6 to indicate that the system will
SUS STAT#/ be entering a low power state soon. This can be monitored by devices with memory
LPCPD# (0] that need to switch from normal refresh to suspend refresh mode. It can also be
used by other peripherals as an indication that they should isolate their outputs that
may be going to powered-off planes. This signal is called LPCPD# on the LPC I/F.
SUSCLK o Suspend Clock: This clock is an output of the RTC generator circuit to be used by
other chips for refresh clock.
VRM Power Good: This should be connected to be the processor’'s VRM Power
VRMPWRGD | Good signifying the VRM is stable. This signal is internally ANDed with the PWROK
input.
Bus Master Busy: To support the C3 state. Indication that a bus master device is
busy. When this signal is asserted, the BM_STS bit will be set. If this signal goes
BMBUSY# active in a C3 state, it is treated as a break event.
(Mobile Only) / |
GPI[6] NOTES:
(Desktop Only) 1. This signal is internally synchronized using the PCICLK and a two-stage
synchronizer. It does not need to meet any particular setup or hold time.
2. In desktop configurations, this signal is a GPI.
(Mso-Lﬁe_%Cnll#) / Stop PCI Clock: This signal is an output to the external clock generator for it to turn
GPO[18]y (0] off the PCI clock. It is used to support PCI CLKRUN# protocol. If this functionality is
(Desktop Only) not needed, this signal can be configured as a GPO.
(l\i)rbpiléccl)jr:ﬁ / Stop Processor Clock: This signal is an output to the external clock generator for it
GPO[ZO]y (0] to turn off the processor clock. It is used to support the C3 state. If this functionality
(Desktop Only) is not needed, this signal can be configured as a GPO.
(MBoﬁ-ill-le_cC))\:lvl#)/ Battery Low: This signal is an input from battery to indicate that there is insufficient
TP[0] Y | power to boot the system. Assertion will prevent wake from S3-S5 state. This signal
(Desktop Only) can also be enabled to cause an SMI# when asserted.
DPRSLPVR Deeper Sleep - Voltage Regulator: This signal is used to lower the voltage of VRM
(Mobile Only) / o during the C4 state. When the signal is high, the voltage regulator outputs the lower
TP[1] “Deeper Sleep” voltage. When low (default), the voltage regulator outputs the higher
(Desktop Only) “Normal” voltage.
DPRSTP#
(Mob_ll_lg[i)]nly)/ (0] Deeper Sleep: This is a copy of the DPRSLPVR and it is active low.
(Desktop Only)
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Signal Description

2.13 Processor Interface

Table 2-13. Processor Interface Signals (Sheet 1 of 2)

Name

Type

Description

A20M#

o

Mask A20: A20M# will go active based on either setting the appropriate bit in the
Port 92h register, or based on the A20GATE input being active.

CPUSLP#

Processor Sleep: This signal puts the processor into a state that saves substantial
power compared to Stop-Grant state. However, during that time, no snoops occur.
The Intel® ICH6 can optionally assert the CPUSLP# signal when going to the S1
state, and will always assert it when going to C3 or C4.

FERR#

Numeric Coprocessor Error: This signal is tied to the coprocessor error signal on
the processor. FERR# is only used if the ICH6 coprocessor error reporting function is
enabled in the OIC.CEN register (Chipset ConfigurationRegisters:Offset 31FFh:

bit 1). If FERR# is asserted, the ICH6 generates an internal IRQ13 to its interrupt
controller unit. It is also used to gate the IGNNE# signal to ensure that IGNNE# is not
asserted to the processor unless FERR# is active. FERR# requires an external weak
pull-up to ensure a high level when the coprocessor error function is disabled.

NOTE: FERR# can be used in some states for notification by the processor of
pending interrupt events. This functionality is independent of the OIC
register bit setting.

IGNNE#

Ignore Numeric Error: This signal is connected to the ignore error pin on the
processor. IGNNE# is only used if the ICH6 coprocessor error reporting function is
enabled in the OIC.CEN register (Chipset Configuration Registers:Offset 31FFh:

bit 1). If FERR# is active, indicating a coprocessor error, a write to the Coprocessor
Error register (1/O register FOh) causes the IGNNE# to be asserted. IGNNE# remains
asserted until FERR# is negated. If FERR# is not asserted when the Coprocessor
Error register is written, the IGNNE# signal is not asserted.

INIT#

Initialization: INIT# is asserted by the ICH6 for 16 PCI clocks to reset the processor.
ICH6 can be configured to support processor Built In Self Test (BIST).

INIT3_3V#

Initialization 3.3 V: This is the identical 3.3 V copy of INIT# intended for the
Firmware Hub.

INTR

Processor Interrupt: INTR is asserted by the ICH®6 to signal the processor that an
interrupt request is pending and needs to be serviced. It is an asynchronous output
and normally driven low.

NMI

Non-Maskable Interrupt: NMI is used to force a non-Maskable interrupt to the
processor. The ICH6 can generate an NMI when either SERR# is asserted or
IOCHK# goes active via the SERIRQ# stream. The processor detects an NMI when
it detects a rising edge on NMI. NMI is reset by setting the corresponding NMI source
enable/disable bit in the NMI Status and Control register (I/O Register 61h).

SMi#

System Management Interrupt: SMI# is an active low output synchronous to
PCICLK. It is asserted by the ICH6 in response to one of many enabled hardware or
software events.

STPCLK#

Stop Clock Request: STPCLK# is an active low output synchronous to PCICLK. It
is asserted by the ICH6 in response to one of many hardware or software events.
When the processor samples STPCLK# asserted, it responds by stopping its internal
clock.

RCIN#

Keyboard Controller Reset CPU: The keyboard controller can generate INIT# to
the processor. This saves the external OR gate with the ICH6's other sources of
INIT#. When the ICH6 detects the assertion of this signal, INIT# is generated for
16 PCI clocks.

NOTE: The ICHG6 will ignore RCIN# assertion during transitions to the S1, S3, S4,
and S5 states.
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Table 2-13. Processor Interface Signals (Sheet 2 of 2)

Name Type Description

A20 Gate: A20GATE is from the keyboard controller. The signal acts as an
A20GATE | alternative method to force the A20M# signal active. It saves the external OR gate
needed with various other chipsets.

Processor Power Good: This signal should be connected to the processor’s

PWRGOOD input to indicate when the processor power is valid. This is an open-

CPUPWRGD/ OD O | drain output signal (external pull-up resistor required) that represents a logical AND
GPO[49] of the ICH6's PWROK and VRMPWRGD signals.

This signal may optionally be configured as a GPO.

(M(?bl?lzlbprﬁy)/ Deeper Sleep: DPSLP# is asserted by the ICH6 to the processor. When the signal is
TP[2] o low, the processor enters the deep sleep state by gating off the processor Core Clock
(Desktop inside the processor. When the signal is high (default), the processor is not in the
only) deep sleep state.

2.14 SMBus Interface

Table 2-14. SM Bus Interface Signals

Name Type Description

SMBDATA OD I/0 | SMBus Data: External pull-up resistor is required.

SMBCLK OD I/0 | SMBus Clock: External pull-up resistor is required.

SMBALERT#/ | SMBus Alert: This signal is used to wake the system or generate SMI#. If not
GPI[11] used for SMBALERT#, it can be used as a GPI.

2.15 System Management Interface

Table 2-15. System Management Interface Signals

Name Type Description

Intruder Detect: This signal can be set to disable system if box detected open.
INTRUDER# | This signal’'s status is readable, so it can be used like a GPI if the Intruder
Detection is not needed.

System Management Link: SMBus link to optional external system management
ASIC or LAN controller. External pull-ups are required. Note that SMLINKO
corresponds to an SMBus Clock signal, and SMLINK1 corresponds to an SMBus
Data signal.

SMLINK[1:0] | OD I/O

SMLink Alert: Output of the integrated LAN and input to either the integrated
LINKALERT# | OD I/O | ASF or an external management controller in order for the LAN's SMLINK slave to
be serviced.
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2.16

Signal Description

Real Time Clock Interface

Table 2-16. Real Time Clock Interface

2.17

Table 2-17.

2.18

Name Type Description

RTCX1 Special Crystal Input 1: This signal is connected to the 32.768 kHz crystal. If no external
P crystal is used, then RTCX1 can be driven with the desired clock rate.

RTCX2 Special Crystal Input 2: This signal is connected to the 32.768 kHz crystal. If no external

crystal is used, then RTCX2 should be left floating.

Other Clocks

Other Clocks
Name Type Description
CLK14 | Oscillator Clock: Used for 8254 timers. Runs at 14.31818 MHz. This clock is
permitted to stop during S3 (or lower) states.
CLK48 | 48 MHz Clock: Used to run the USB controller. Runs at 48.000 MHz. This clock is
permitted to stop during S3 (or lower) states.
SATA CLKP 100 MHz Differential Clock: These signals are used to run the SATA controller.
- | Runs at 100 MHz. This clock is permitted to stop during S3 (or lower) states in
SATA_CLKN desktop configurations or S1 (or lower) states.
DMI_CLKP, | 100 MHz Differential Clock: These signals are used to run the Direct Media
DMI_CLKN Interface. Runs at 100 MHz.

Miscellaneous Signals

Table 2-18. Miscellaneous Signals (Sheet 1 of 2)

Intel® 1/0 Controller Hub 6 (ICH6) Family Datasheet

Name

Type

Description

INTVRMEN

Internal Voltage Regulator Enable: This signal enables the internal 1.5 V
Suspend regulator when connected to VccRTC. When connected to Vss, the
internal regulator is disabled

SPKR

Speaker: The SPKR signal is the output of counter 2 and is internally “ANDed”
with Port 61h bit 1 to provide Speaker Data Enable. This signal drives an external
speaker driver device, which in turn drives the system speaker. Upon PLTRST#,
its output state is 0.

NOTE: SPKR is sampled at the rising edge of PWROK as a functional strap. See
Section 2.22.1 for more details. There is a weak integrated pull-down
resistor on SPKR pin.

RTCRST#

RTC Reset: When asserted, this signal resets register bits in the RTC well.

NOTES:

1. Unless CMOS is being cleared (only to be done in the G3 power state), the
RTCRST# input must always be high when all other RTC power planes are on.

2. In the case where the RTC battery is dead or missing on the platform, the
RTCRST# pin must rise before the RSMRST# pin.
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Table 2-18. Miscellaneous Signals (Sheet 2 of 2)

Name Type Description

TP[O]

(Desktop Only) / . e i
BATLOW# | Test Point 0: This signal must have an external pull-up to VccSus3_3.

(Mobile Only)

TP[1]
(Desktop Only) /
DPRSLPVR#
(Mobile Only)

(0] Test Point 1: Route signal to a test point.

TP[2]
(Desktop Only) /
DPSLP#
(Mobile Only)

(0] Test Point 2: Route signal to a test point.

TP[3] | Test Point 3: Route signal to a test point.

TP[4]
(Desktop Only) /
DPRSTP#
(Mobile Only)

(0] Test Point 4: Route signal to a test point.

2.19  AC'97/Intel®High Definition Audio Link

Table 2-19. AC '97/Intel® High Definition Audio Link Signals

Name Type Description

ACZ RST# o AC '97/Intel High Definition Audio Reset: This signal is a master hardware
— reset to external codec(s).

AC '97/Intel High Definition Audio Sync: This signal is a 48 kHz fixed rate
ACZ_SYNC )
— sample sync to the codec(s). Also used to encode the stream number.

AC '97 Bit Clock Input: This signal is a 12.288 MHz serial data clock generated
by the external codec(s). This signal has an integrated pull-down resistor (see
Note below).

ACZ BIT CLK /0 Intgl High Definition Audio Bit Clock O_utput:_T_h_is signa_l is a 24.000 MHz o

- = serial data clock generated by the Intel High Definition Audio controller (the Intel
ICH®6). This signal has an integrated pull-down resistor so that ACZ_BIT_CLK
does not float when an Intel High Definition Audio codec (or no codec) is
connected but the signals are temporarily configured as AC '97.

AC '97/Intel High Definition Audio Serial Data Out: This signal is a serial TDM

data output to the codec(s). This serial output is double-pumped for a bit rate of

48 Mb/s for Intel High Definition Audio

ACZ_SDOUT )

NOTE: ACZ_SDOUT is sampled at the rising edge of PWROK as a functional
strap. See Section 2.22.1 for more details. There is a weak integrated
pull-down resistor on the ACZ_SDOUT pin.

AC '97/Intel High Definition Audio Serial Data In [2:0]: This signal is a serial
ACZ_SDIN[2:0] | TDM data inputs from the three codecs. The serial input is single-pumped for a bit

— ' rate of 24 Mb/s for Intel High Definition Audio. These signals have integrated pull-
down resistors, which are always enabled.

NOTES:

1. Some signals have integrated pull-ups or pull-downs. Consult table in Section 3.1 for details.

2. Intel High Definition Audio mode is selected through D30:F1:40h, bit 0: AZ/AC97#. This bit selects the mode
of the shared Intel High Definition Audio/AC ‘97 signals. When set to 0 AC ‘97 mode is selected. When set to
1 Intel High Definition Audio mode is selected. The bit defaults to 0 (AC ‘97 mode).
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2.20

General Purpose I/O

Signal Description

Table 2-20. General Purpose I/O Signals;l'2 (Sheet 1 of 2)

Name Type | Tolerance | Power Well Description
This signal is fixed as output only and can instead be
GPO[49] ODO | V_CPU_IO Core used as CPUPWRGD.
This signal is fixed as output only and can instead be
GPO[48] ) 3.3V Core used as GNTA%.
GPIO[47:42] N/A N/A N/A This signal is not implemented.
This signal is fixed as input only and can be used
GPI[41] ! 33V Core instead as LDRQ1#.
This signal is fixed as input only and can be used
GPI[40] ! SV Core instead as REQA4#.
GPIO[39:35] N/A N/A N/A This signal is not implemented.
GPIO[34:33] /0 3.3V Core This signal can be input or output and is unmultiplexed
GPIO[32] This signal can be input or output. In mobile, this GPIO
lfe} 3.3V Core . . h ;
(Desktop Only) is not implemented and is used instead as CLKRUN#.
This signal is fixed as input only and can instead be
GPI[31] | 33V Core used for SATA[3]GP. This signal is used only as
GPI[31] in mobile.
This signal is fixed as input only and can instead be
GPI[30] ' 33V Core | ised for SATA[2]GP.
This signal is fixed as input only and can instead be
GPI[29] | 33V Core used for SATA[1]GP. It is used only as GPI[29] in
mobile.
GPIO[28:27] /0 3.3V Resume | This signal can be input or output and is unmultiplexed.
This signal is fixed as input only and can instead be
GPI[26] ' 33V Core | ised for SATA[O]GP.
This signal can be input or output and is unmultiplexed.
GPIO[25] /0 3.3V Resume It is a strap for internal Vcc2_5 regulator. See
Section 2.22.1.
GPIO[24] /0 3.3V Resume | This signal can be input or output and is unmultiplexed.
GPO[23] (0] 33V Core This signal is fixed as output only.
GPIO[22] N/A N/A N/A This signal is not Implemented
GPO[21] (0] 33V Core This signal is fixed as output only and is unmultiplexed
GPO[20] o 33V Core This signal is fixed as output only. In mobile, this GPO
(Desktop Only) ' is not implemented and is used instead as STP_CPU#.
This signal is fixed as output only.
GPO[19] (0] 33V Core NOTE: GPOJ[19] may be programmed to blink

(controllable by GPO_BLINK (D31:F0:Offset
GPIOBASE+18h:bit 19)).
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Table 2-20. General Purpose I/O Signalsl'2 (Sheet 2 of 2)

Name Type | Tolerance | Power Well Description
This signal is fixed as output only. In mobile
configurations this GPO is not implemented and is
GPO[18] used instead as STP_PCI#.
(0] 3.3V Core
(Desktop Only) NOTE: GPO[18] will blink by default immediately after
reset (controllable by GPO_BLINK
(D31:F0:Offset GRIOBASE+18h:bit 18)).
This signal is fixed as output only and can be used
GPO[17] o 33V Core | jnstead as PCI GNT[5}#.
This signal is fixed as output only and can be used
GPO[16] o 33V Core | jnstead as PCI GNT[6}.
a3 This signal is fixed as input only and can be used
GPI[15:14] | 3.3V Resume instead as OC[7:6]#
GPI[13]3 | 3.3V Resume This signal is fixed as input only and is unmultiplexed.
GPI[12]3 | 3.3V Core This signal is fixed as input only and is unmultiplexed.
3 This signal is fixed as input only and can be used
GPIL1] : 33V Resume | jnstead as SMBALERT.
o13 This signal is fixed as input only and can be used
GPI[10:9] | 3.3V Resume instead as OC[5:4]#.
GPI[8]® | 3.3V Resume This signal is fixed as input only and is unmultiplexed.
GPI[7]3 | 3.3V Core This signal is fixed as input only and is unmultiplexed.
GPI[6]* | 33V Core This signal is fixed as input only. In mobile this GPI is
(Desktop Only) ' not implemented and is used instead as BMBUSY#.
.13 This signal is fixed as input only and can be used
GPI[5:2] ' 5V Core | instead as PIRQ[H:EJ#.
.3 This signal is fixed as input only and can be used
GPI[1:0] ' 5V Core | jnstead as PCI REQ[6:5]#.
NOTES:

1. All inputs are sticky. The status bit remains set as long as the input was asserted for two clocks. GPIs are
sampled on PCI clocks in S0/S1 for desktop and SO for mobile configurations. GPIs are sampled on RTC
clocks in S3/S4/S5 for desktop and S1/S3/S4/S5 in mobile configurations.

2. Some GPIOs exist in the VccSus3_3 power plane. Care must be taken to make sure GPIO signals are not
driven high into powered-down planes. Some ICH6 GPIOs may be connected to pins on devices that exist in
the core well. If these GPIOs are outputs, there is a danger that a loss of core power (PWROK low) or a
Power Button Override event will result in the Intel ICH6 driving a pin to a logic 1 to another device that is

powered down.

3. GPI[15:0] can be configured to cause a SMI# or SCI. Note that a GPI can be routed to either an SMI# or an
SCI, but not both.
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2.21 Power and Ground

Table 2-21.

Power and Ground Signals (Sheet 1 of 2)

Name

Description

Vce3_3

3.3 V supply for core well I/O buffers (22 pins). This power may be shut off in S3, S4, S5 or
G3 states.

Vcel 5 A

1.5 V supply for core well logic, group A (52 pins). This power may be shut off in S3, S4, S5
or G3 states.

Vccl 5 B

1.5 V supply for core well logic, group B (45 pins). This power may be shut off in S3, S4, S5
or G3 states.

Vce2_5

2.5V supply for internal logic (2 pins). This power may be shut off in S3, S4, S5 or G3
states.

NOTE: This voltage may be generated internally (see Section 2.22.1 for strapping option).
If generated internally, these pins should not be connected to an external supply.

V5REF

Reference for 5 V tolerance on core well inputs (2 pins). This power may be shut off in S3,
S4, S5 or G3 states.

VcecSus3_3

3.3 V supply for resume well I/O buffers (20 pins). This power is not expected to be shut off
unless the system is unplugged in desktop configurations or the main battery is removed or
completely drained and AC power is not available in mobile configurations.

VccSusl_5

1.5 V supply for resume well logic (3 pin). This power is not expected to be shut off unless
the system is unplugged in desktop configurations or the main battery is removed or
completely drained and AC power is not available in mobile configurations.

This voltage may be generated internally (see Section 2.22.1 for strapping option). If
generated internally, these pins should not be connected to an external supply.

VSREF_Sus

Reference for 5 V tolerance on resume well inputs (1 pin). This power is not expected to be
shut off unless the system is unplugged in desktop configurations or the main battery is
removed or completely drained and AC power is not available in mobile configurations.

VccLAN3_3
(Mobile Only)

3.3 V supply for LAN Connect interface buffers (4 pins). This is a separate power plane that
may or may not be powered in S3-S5 states depending upon the presence or absence of
AC power and network connectivity. This plane must be on in SO and S1.

NOTE: In Desktop mode these signals are added to the VccSus3_3 group.

VccLAN1_5
(Mobile Only)

1.5 V supply for LAN controller logic (2 pins). This is a separate power plane that may or
may not be powered in S3-S5 states depending upon the presence or absence of AC
power and network connectivity. This plane must be on in SO and S1.

NOTES:

1. This voltage will be generated internally if VccSus1_5 is generated internally (see
Section 2.22.1 for strapping option). If generated internally, these pins should not be
connected to an external supply.

2. In Desktop mode these signals are added to the VccSusl1_5 group.

VccRTC

3.3 V (can drop to 2.0 V min. in G3 state) supply for the RTC well (1 pin). This power is not
expected to be shut off unless the RTC battery is removed or completely drained.

NOTE: Implementations should not attempt to clear CMOS by using a jumper to pull
VccRTC low. Clearing CMOS in an ICH6-based platform can be done by using a
jumper on RTCRST# or GPI.

VccUSBPLL

1.5V supply for core well logic (1 pin). This signal is used for the USB PLL. This power may
be shut off in S3, S4, S5 or G3 states. Must be powered even if USB not used.

VccDMIPLL

1.5V supply for core well logic (1 pins). This signal is used for the DMI PLL. This power may
be shut off in S3, S4, S5 or G3 states.
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Table 2-21. Power and Ground Signals (Sheet 2 of 2)

2.22

2.22.1

Name Description
VCCSATAPLL 1.5 V supply for core well logic (1 pins). This signal is used for the SATA PLL. This power
may be shut off in S3, S4, S5 or G3 states. Must be powered even if SATA not used.
Powered by the same supply as the processor I/O voltage (3 pins). This supply is used to
V_CPU_IO . h ; ; >
- - drive the processor interface signals listed in Table 2-13.
Vss Grounds (172 pins).

Pin Straps

Functional Straps

The following signals are used for static configuration. They are sampled at the rising edge of
PWROK to select configurations (except as noted), and then revert later to their normal usage. To
invoke the associated mode, the signal should be driven at least four PCI clocks prior to the time it

is sampled.

Table 2-22. Functional Strap Definitions (Sheet 1 of 2)

74

Signal Usage When Sampled Comment
The signal has a weak internal pull-up. If the signal is
sampled low, this indicates that the system is strapped to
Ton-Block the “top-block swap” mode (ICH6 inverts A16 for all cycles
GNT[6]#/ gwa Rising Edge of | targeting FWH BIOS space). The status of this strap is
GPO[16] Overri?je PWROK readable via the Top Swap bit (Chipset Configuration
Registers:Offset 3414h:bit 0). Note that software will not be
able to clear the Top-Swap bit until the system is rebooted
without GNT6# being pulled down.
LINKALERT# Reserved This signal requires an external pull-up resistor.
The signal has a weak internal pull-down. If the signal is
sampled high, this indicates that the system is strapped to
Rising Edge of | the “No Reboot” mode (ICH6 will disable the TCO Timer
SPKR No Reboot PWROK system reboot feature). The status of this strap is readable
via the NO REBOOT bit (Chipset Configuration
Registers:Offset 3410h:bit 5).
Integrated
VccSusl 5 This signal enables integrated VccSusl_5 VRM when
INTVRMEN VRM Enable/ Always sampled high.
Disable
Integrated This signal enables integrated Vcc2_5 VRM when sampled
GPIO[25] Vcc2_5VRM | Rising Edge of | low. This signal has a weak internal pull-up during
Enable/ RSMRST# RSMRST# and is disabled within 100 ms after RSMRST#
Disable de-asserts.
This signal has a weak internal pull-down.
EE_CS Reserved

NOTE: This signal should not be pulled high.
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Table 2-22. Functional Strap Definitions (Sheet 2 of 2)

Signal Usage When Sampled Comment
Signal has a weak internal pull-up. Allows for select
memory ranges to be forwarded out the PCI Interface as
Boot BIOS opposed to the Firmware Hub. When sampled high,
GNT[5]#/ Destination Rising Edge of | destination is LPC. Also controllable via Boot BIOS
GPO[17] Selection PWROK Destination bit (Chipset Configuration Registers:Offset
3410h:bit 3).
NOTE: This functionality intended for debug/testing only.
This signal has a weak internal pull-up.
EE_DOUT Reserved
NOTE: This signal should not be pulled low.
Allows entrance to XOR Chain testing when TP[3] pulled
XOR Chain low at rising edge of PWROK. See Chapter 24 for XOR
Entrance / Rising Edae of Chain functionality information.
ACZ_SDOUT | PCI Express* PVgVROgK When TP[3] not pulled low at rising edge of PWROK, sets
Port Configu- bit 1 of RPC.PC (Chipset Configuration Registers:Offset
ration bit 1 224h). See Section 7.1.30 for details.
This signal has a weak internal pull-down.
PCI Express " This signal has a weak internal pull-down.
- Rising Edge of ) ) ) )
ACZ_SYNC | Port Configu- PWROK Sets bit 0 of RPC.PC (Chipset Configuration
ration bit 0 Registers:Offset 224h). See Section 7.1.30 for details.
TP[1]
(%ensl,I;;o/p Reserved This signal has a weak internal pull-down.
DPRSLPVR NOTE: This signal should not be pulled high.
(Mobile Only)
This signal has a weak internal pull-up enabled only when
SATALED# Reserved PLTRST# is asserted.
NOTE: This signal should not be pulled low.
. XOR Chain Rising Edge of . I .
REQI[4:1]# Selection PWROK See Chapter 24 for functionality information.
See Chapter 24 for functionality information. This signal
_— XOR Chain Rising Edge of has a weak internal pull-up.
Entrance PWROK

NOTE: This signal should not be pulled low unless using
XOR Chain testing.

NOTE: See Section 3.1for full details on pull-up/pull-down resistors.
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2.22.2

External RTC Circuitry

To reduce RTC well power consumption, the ICH6 implements an internal oscillator circuit that is
sensitive to step voltage changes in VccRTC. Figure 2-3 shows an example schematic
recommended to ensure correct operation of the ICH6 RTC.

Figure 2-3. Example External RTC Circuit

2.22.3

2.22.3.1

2.22.3.2
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VceSus3_3 Pt » X vcerte
Schottky _L 1uF
Diodes I(ZO% tolerance)
)
- ® RTCX2
1Ke 20 KQ > _I_ g
32.768 kHz —— R1
Xtal —|— 10 MQ
Vbatt == * . X rrext
1.0 uF c1 _E c2
(20% tolerance) 15 pF 15 pF
— (5% tolerance) (5% tolerance)
X] RTCRsT#

NOTE: C1 and C2 depend on crystal load.

Power Sequencing Requirements

V5REF / Vcc3_3 Sequencing Requirements

V5REF is the reference voltage for 5 V tolerance on inputs to the ICH6. V5REF must be powered
up before Vce3_3, or after Vee3_3 within 0.7 V. Also, V5REF must power down after Vce3_3, or
before Vcec3_3 within 0.7 V. The rule must be followed in order to ensure the safety of the ICH6. If
the rule is violated, internal diodes will attempt to draw power sufficient to damage the diodes from
the Vcc3_3 rail.

This rule also applies to V5REF_Sus and VVcecSus3_3. However, in most platforms, the VecSus3_3
rail is derived from the 5 VVSB on the power supply through a voltage regulator and therefore, the
VeeSus3_3 rail will always come up after the VecSus5 rail. As a result, VSREF_Sus (which is
derived directly from VccSus5) will always be powered up before VceSus3_3 and thus circuitry to
satisfy the sequence requirement is not needed. However, in platforms that do not derive the
VceeSus3_3 rail from the VeeSusb rail, this rule must be observed in the platform design as
described above.

3.3 V/1.5V Standby Power Sequencing Requirements

For platforms that use the integrated 1.5 V standby regulator, there are no power sequencing
requirements for associated 3.3 /1.5 V (standby or core) rails of the ICH®6.

For platforms that use an external 1.5 V standby regulator to power VccSusl_5 of the ICH6 (the
internal voltage regulator is disabled), the platform must ensure that VVccSus3_3 ramps up before
VceeSusl 5 or after VeeSusl_5 within 0.7 V. VeeSus1_5 must power down before VecSus3_3 or
after VccSus3_3 within 0.7 V.
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2.22.3.4

Note:

Signal Description

VccLAN3_3 (mobile only) must power up before VecLAN1_5 (mobile only) or after VccLAN1_5
within 0.7 V. VccLAN1_5 must power down before VccLAN3_3 or after VecLAN3_3 within
0.7 V.

3.3V/2.5V Power Sequencing Requirements

For platforms that use the integrated 2.5 V regulator, there are no power sequencing requirements
for associated 3.3 V/2.5 V rails of the ICH®6.

For platforms that use an external 2.5 V regulator to power VVcc2_5 of the ICH6 (the internal
voltage regulator is disabled), the platform must ensure that VVcc3_3 must power up before Vcc2_5
or after Vcc2_5 within 0.7 V.

Vccl 5/V_Processor_IO Power Sequencing Requirements

Vceel 5 must power up before V_CPU_IO or after V_CPU_IO within 0.3 V. V_CPU_I0O must
power down before VVccl_5 or after Vecl_5 within 0.7 V.

Loaded from EEPROM. If EEPROM contains either 0000h or FFFFh in the device ID location,
then 266Ch is used. Refer to the ICH6 EEPROM Map and Programming Guide for LAN Device
IDs.
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In Pin States
3 Pin States
3.1 Integrated Pull-Ups and Pull-Downs
Table 3-1. Integrated Pull-Up and Pull-Down Resistors
Signal Resistor Type | Nominal Value Notes
ACZ_BIT_CLK, AC ‘97 Pull-down 20K 1,2,3
ACZ_RST#, AC ‘97 Pull-down 20K 1,2,4
ACZ_SDIN[2:0], AC ‘97 Pull-down 20K 2,4
ACZ_SDOUT, AC ‘97 Pull-down 20K 2,4,5
ACZ_SYNC, AC '97 Pull-down 20K 2,4,5
ACZ_BIT_CLK, Intel High Definition Audio Pull-Down 20K 2,6,7
ACZ_RST#, Intel High Definition Audio None N/A 2
ACZ_SDIN[2:0], Intel High Definition Audio Pull-down 20K 2,4
ACZ_SDOUT, Intel High Definition Audio Pull-down 20K 1,2
ACZ_SYNC, Intel High Definition Audio Pull-down 20K 2,4
DD[7] Pull-down 11.5K 8
DDREQ Pull-down 11.5K 8
DPRSLPVR / TP[1] Pull-down 20K 4,9
EE_CS Pull-down 20K 10,11
EE_DIN Pull-up 20K 10
EE_DOUT Pull-up 20K 10
GNT[3:0] Pull-up 20K 10, 12
GNT[4]# | GPO[48] Pull-up 20K 10, 12
GNT[5]# / GPO[17] Pull-up 20K 10
GNT[6]# / GPO[16] Pull-up 20K 10
GPIO[25] Pull-up 20K 10, 11
LAD[3:0]# / FHW[3:0# Pull-up 20K 10
LAN_RXD[2:0] Pull-up 20K 13
LAN_CLK Pull-down 100K 14
LDRQ[0] Pull-up 20K 10
LDRQI[1] / GPI[41] Pull-up 20K 10
PME# Pull-up 20K 10
PWRBTN# Pull-up 20K 10
SATALED# Pull-up 15K 15
SPKR Pull-down 20K 4
TP[3] Pull-up 20K 16
USB[7:0] [P,N] Pull-down 15K 17

NOTES:

1. The pull-down resistors on ACZ_BIT_CLK (AC ‘97) and ACZ_RST# are enabled when either:

- The LSO bit (bit 3) in the AC '97 Global Control Register (D30:F2:2C) is setto 1, or

- Both Function 2 and Function 3 of Device 30 are disabled.
Otherwise, the integrated Pull-down resistor is disabled.
2. The AC ‘97/Intel High Definition Audio Link signals may either all be configured to be an AC-Link or an Intel

High Definition Audio Link.
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Table 3-2.

3.3
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. Simulation data shows that these resistor values can range from 10 kQ to 20 k<.
. Simulation data shows that these resistor values can range from 9 kQ to 50 kQ.
. The pull-down resistors on ACZ_SYNC (AC ‘97) and ACZ_SDOUT (AC ‘97) are enabled during reset and
also enabled when either:
- The LSO bit (bit 3) in the AC '97 Global Control Register (D30:F2:2C) is set to 1, or
- Both Function 2 and Function 3 of Device 30 are disabled.
Otherwise, the integrated Pull-down resistor is disabled.
. Simulation data shows that these resistor values can range from 10 kQ to 40 k<.
. The pull-down on this signal (in Intel High Definition Audio mode) is only enabled when in S3¢g) p.
. Simulation data shows that these resistor values can range from 5.7 kQ to 28.3 kQ.
. The pull-up or pull-down on this signal is only enabled at boot/reset for strapping function.
10.Simulation data shows that these resistor values can range from 15 kQ to 35 kQ.
11.The pull-down on this signal is only enabled when LAN_RST# is asserted.
12.The internal pull-up is enabled only when the PCIRST# pin is driven low and the PWROK indication is high.
13.Simulation data shows that these resistor values can range from 15 kQ to 30 kQ.
14.Simulation data shows that these resistor values can range from 45 kQ to 170 kQ.
15.Simulation data shows that these resistor values can range from 10 kQ to 20 kQ. The internal pull-up is only
enabled only during PLTRST# assertion.
16. Simulation data shows that these resistor values can range from 10 k< to 30 kQ.
17.Simulation data shows that these resistor values can range from 14.25 kQ to 24.8 kQ

ab~w

©o0o~NO®

IDE Integrated Series Termination Resistors

Table 3-2 shows the ICH6 IDE signals that have integrated series termination resistors.

IDE Series Termination Resistors

Signal Integrated Series Termination Resistor Value
DD[15:0], DIOW#, DIOR#, DREQ),
DDACK#, IORDY, DA[2:0], DCS1#, approximately 33 Q (See Note)
DCS3#, IDEIRQ

NOTE: Simulation data indicates that the integrated series termination resistors are a nominal 33 Q but can
range from 21 Q to 75 Q.

Output and 1/0O Signals Planes and States

Table 3-3 and Table 3-4 shows the power plane associated with the output and 1/O signals, as well
as the state at various times. Within the table, the following terms are used:

“High-2” Tri-state. ICH6 not driving the signal high or low.

“High” ICHB® is driving the signal to a logic 1

“Low” ICHB® is driving the signal to a logic 0

“Defined” Driven to a level that is defined by the function (will be high or low)
“Undefined” ICHB® is driving the signal, but the value is indeterminate.

“Running” Clock is toggling or signal is transitioning because function not stopping
“Off” The power plane is off, so ICH6 is not driving

Note that the signal levels are the same in S4 and S5, except as noted.
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Table 3-3. Power Plane and States for Output and I/O Signals for Desktop Configurations

(Sheet 1 of 4)

Power During Immediately
Signal Name blane PLTRST#!/ | after PLTRST#!/ s1 S3coLp® S4/S5
RSMRST#? RSMRST#?
PCI Express*
PETp[1], PETn[1]
PETPp[2], PETn[2] . - '
PETp[3], PETN[3] Vce3_3 High High Defined Off Off
PETp[4], PETn[4]
PCI Bus
AD[31:0] Vee3d_3 Low Undefined Defined Off Off
C/BE[3:0]# Vee3d_3 Low Undefined Defined Off Off
DEVSEL# Vce3_ 3 High-Z High-Z High-Z Off Off
FRAME# Vce3d 3 High-Z High-Z High-Z Off Off
High with
GNT[4:0]# Vee3_3 Internal Pull- High High Off Off
ups
High-Z with
GNT[5]# Vee3_3 Internal Pull- High High Off Off
up
High-Z with
GNT[6]# Vee3_3 Internal Pull- High High Off Off
up
IRDY#, TRDY# Vce3_ 3 High-Z High-Z High-Z Off Off
PAR Vee3_3 Low Undefined Defined Off Off
PCIRST# VccSus3_3 Low High High Low Low
PERR# Vce3d 3 High-Z High-Z High-Z Off Off
PLOCK# Vce3d 3 High-Z High-Z High-Z Off Off
STOP# Vce3_3 High-Z High-Z High-Z Off Off
LPC Interface
LAD[3:0] / FWH[3:0] Vce3_3 High High High Off Off
LFRAME# / FWHI[4] Vce3_3 High High High Off Off
LAN Connect and EEPROM Interfac
EE_CS VceSus3_3 Low Running Defined Defined Defined
EE_DOUT VceSus3_3 High High Defined Defined Defined
EE_SHCLK VceSus3_3 High-Z Running Defined Defined Defined
LAN_RSTSYNC VceSus3_3 High Low Defined Defined Defined
LAN_TXD[2:0] VccSus3_3 Low Low Defined Defined Defined
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Table 3-3. Power Plane and States for Output and I/O Signals for Desktop Configurations

(Sheet 2 of 4)

Power During Immediately
Signal Name Plane PLTRST#!/ | after PLTRST#!/ s1 S3coLp® S4/S5
RSMRST#? RSMRST#?
IDE Interface
DA[2:0] Vee3d_3 Undefined Undefined Undefined Off Off
DCS1#, DCS3# Vce3d 3 High High High Off Off
DD[15:8], DD[6:0] Vce3d 3 High-Z High-Z High-Z Off Off
DD[7] Vee3d_3 Low Low Low Off Off
DDACK# Vce3d 3 High High High Off Off
DIOR#, DIOW# Vce3d 3 High High High Off Off
SATA Interface
SATA[O]TXP,
SATA[O]TXN
SATA[L]TXP,
SATA[1]TXN ) . )
Vee3d_3 High-Z High-Z Defined Off Off
SATA[2]TXP,
SATA[2]TXN
SATA[3]TXP,
SATA[3]TXN
SATALED# Vce3d 3 High-Z High-Z Defined Off Off
SATARBIAS Vce3_3 High-Z High-Z High-Z Off Off
Interrupts
PIRQ[A:H]# Vce3_3 High-Z High-Z High-Z Off Off
SERIRQ Vce3_ 3 High-Z High-Z High-Z Off Off
USB Interface
USBP[7:0][P,N] VcecSus3_3 Low Low Low Low Low
USBRBIAS VceSus3_3 High-Z High-Z Defined Defined Defined
Power Management
PLTRST# VcecSus3_3 Low High High Low Low
SLP_S3# VceSus3_3 Low High High Low Low
SLP_S4# VceSus3_3 Low High High High Low
SLP_S5# VceSus3_3 Low High High High Low®
SUS_STAT# VcecSus3_3 Low High High Low Low
SUSCLK VcecSus3_3 Low Running
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Table 3-3. Power Plane and States for Output and I/O Signals for Desktop Configurations

(Sheet 3 of 4)

Power During Immediately
Signal Name blane PLTRST#!/ | after PLTRST#!/ s1 S3coLp® S4/S5
RSMRST#? RSMRST#?
Processor Interface
A20M# V_CPU_IO Note 6 Note 6 High Off Off
CPUPWRGD V_CPU_IO Note 7 High-Z High-Z Off Off
CPUSLP# V_CPU_IO High High Defined Off Off
IGNNE# V_CPU_IO Note 6 Note 6 High Off Off
INIT# V_CPU_IO High High High Off Off
INIT3_3V# Vce3d 3 High High High Off Off
INTR V_CPU_IO Note 8 Note 8 Low Off Off
NMI V_CPU_IO Note 8 Note 8 Low Off Off
SMI# V_CPU_IO High High High Off Off
STPCLK# V_CPU_IO High High Low Off Off
SMBus Interface
SMBCLK, SMBDATA VceSus3_3 High-Z High-Z Defined Defined Defined
System Management Interface
SMLINK]1:0] VceSus3_3 High-Z High-Z Defined Defined Defined
LINKALERT# VccSus3_3 High-Z High-Z Defined Defined Defined
Miscellaneous Signals
High-Z with
SPKR Vee3_3 Internal Pull- Low Defined Off Off
down
AC 97 Interface
ACZ_RST# VeeSus3_3 Low Low Cold Reset | | Low
- = Bit (High)
ACZ_SDOUT Vee3d_3 Low Running Low Off Off
ACZ_SYNC Vee3d_3 Low Running Low Off Off
Intel High Definition Audio Interface
ACZ_RST# VceSus3_3 Low Low? Low Low Low
High-Z with
ACZ_SDOUT Vee3_3 Internal Pull- Running Low Off Off
down
High-Z with
ACZ_SYNC Vee3_3 Internal Pull- Running Low Off Off
down
High-Z with
ACZ_BIT_CLK Vee3_3 Internal Pull- Low? Low Off Off
down
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Table 3-3. Power Plane and States for Output and I/O Signals for Desktop Configurations
(Sheet 4 of 4)

_ Power Duringl Immediately1 5
Signal Name Dlane PLTRST#!/ | after PLTRST#!/ s1 S3coLp S4/S5
RSMRST# RSMRST#
Unmultiplexed GPIO Signals
GPO[18] Vee3d_3 High Note 10 Defined Off Off
GPO[21:19] Vee3_3 High High Defined Off Off
GPO[23] Vee3d_3 Low Low Defined Off Off
GPIO[24] VeeSus3_ 3 High High!! Defined Defined Defined
GPIO[25] VceSus3_3 High High Defined Defined Defined
GPIO[28:27] VcecSus3_3 High High Defined Defined Defined
GPIO[34:32] Vee3d_3 High High Defined Off Off

NOTES:
1. The states of Vcc3_3 signals are taken at the times During PLTRST# and Immediately after PLTRST#.
2. The states of VccSus3_3 signals are taken at the times During RSMRST# and Immediately after RSMRST#.
3. In S3hoT; signal states are platform implementation specific, as some external components and interfaces
may be powered when the ICH6 is in the S3,,o7 state.
. PETp/n[4:1] high until port is enabled by software.
. SLP_S5# signals will be high in the S4 state.
. ICH®6 drives these signals Low before PWROK rising and High after the processor reset
. CPUPWRGD is an open-drain output that represents a logical AND of the ICH6's VRMPWRGD and PWROK
signals, and thus will be driven low by ICH6 when either VRMPWRGD or PWROK are inactive. During boot,
or during a hard reset with power cycling, CPUPWRGD will be expected to transition from low to High-Z.
8. ICH®6 drives these signals Low before PWROK rising and Low after the processor reset.
9. Low until Intel High Definition Audio Controller Reset bit set (D27:F0:Offset HDBAR+08h:bit 0), at which time
ACZ_RST# will be High and ACZ_BIT_CLK will be Running.
10.GPO[18] will toggle at a frequency of approximately 1 Hz when the ICH6 comes out of reset
11.GPIO[25] transitions from pulled high internally to actively driven following the de-assertion of the RSMRST#
pin.

~No oA
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Pin States

Table 3-4. Power Plane and States for Output and I/O Signals for Mobile Configurations
(Sheet 1 of 4)

Power During Immediately
Signal Name blane PLTRST#%/ | after PLTRST#%/ | C3/C4 s1 S3coLp™® | S4/S5
RSMRST#’ RSMRST#’
PCI Express*
PETp[1], PETn[1]
PETp[2], PETN[2] . 12 , _
Vee3d_3 High High Defined Defined Off Off
PETPp[3], PETN[3]
PETp[4], PETn[4]
PCI Bus
AD[31:0] Vee3_3 Low Undefined Defined Defined Off Off
C/BE[3:0)# Vee3d_3 Low Undefined Defined Defined Off Off
CLKRUN# Vee3_3 Low Low Defined Off Off
DEVSEL# Vce3_3 High-Z High-Z High-Z High-Z Off Off
FRAME# Vce3d 3 High-Z High-Z High-Z High-Z Off Off
High with
GNT[4:0]# Vee3_3 Internal Pull- High High High Off Off
ups
High-Z with
GNT[5]# Vee3_3 internal Pull- High High High Off Off
up
High-Z with
GNTI[6]# Vee3_ 3 internal Pull- High High High Off Off
up
IRDY#, TRDY# Vce3_3 High-Z High-Z High-Z High-Z Off Off
PAR Vee3_3 Low Undefined Defined Defined Off Off
PCIRST# VccSus3_3 Low High High High Low Low
PERR# Vce3d 3 High-Z High-Z High-Z High-Z Off Off
PLOCK# Vce3d 3 High-Z High-Z High-Z High-Z Off Off
STOP# Vce3d 3 High-Z High-Z High-Z High-Z Off Off
LPC Interface
LAD[3:0] / . . . .
FWH[3:0] Vee3d_3 High High High High Off Off
LFRAME# / . . . .
FWH[4] Vee3d_3 High High High High Off Off
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Table 3-4. Power Plane and States for Output and I/O Signals for Mobile Configurations
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_ Power During6 Immediately6 13
Signal Name Plane PLTRST# 7/ after PLTRST;# / C3/Cc4 S1 S3coLp S4/S5
RSMRST# RSMRST#
LAN Connect and EEPROM Interface
EE_CS VccLAN3_3 Low Running Defined Defined Note 4 Note 4
EE_DOUT VccLAN3_3 High High Defined Defined Note 4 Note 4
EE_SHCLK VccLAN3_3 Low Running Defined Defined Note 4 Note 4
LAN_RSTSYNC VccLAN3_3 High Low Defined Defined Note 4 Note 4
LAN_TXD[2:0] VccLAN3_3 Low Low Defined Defined Note 4 Note 4
IDE Interface
DA[2:0] Vee3_3 Undefined Undefined Undefined | Undefined Off Off
DCS1#, DCS3# Vee3 3 High High High High off off
DD[15:8], DD[6:0] vee3_ 3 High-Z High-Z Defined High-Z off off
DD[7] Vee3_3 Low Low Defined Low Off Off
DDACK# Vee3_3 High High High High Off Off
DIOR#, DIOW# vce3_ 3 High High High High off off
SATA Interface
SATA[O]TXP,
SATA[O]TXN _ _ . .
SATAZ]TXP, Vee3d_3 High-Z High-Z Defined Defined Off Off
SATA[2]TXN
SATALED# Vcee3_3 High-Z High-Z Defined Defined Off Off
SATARBIAS Vee3d_3 High-Z High-Z Defined Defined Off Off
Interrupts
PIRQ[A:H]# Vee3d_3 High-Z High-Z Defined High-Z Off Off
SERIRQ Vee3_3 High-Z High-Z Running High-Z Off Off
USB Interface
USBP[7:0][P,N] VceSus3_3 Low Low Low Low Low Low
USBRBIAS VccSus3_3 High-Z High-Z Defined Defined Defined | Defined
Power Management
PLTRST# VceSus3_3 Low High High High Low Low
SLP_S3# VcecSus3_3 Low High High High Low Low
SLP_S4# VcecSus3_3 Low High High High High Low
SLP_S5# VeeSus3_ 3 Low High High High High Low10
STP_PCl# Vee3_3 High High Defined High Low Low
STP_CPU# Vee3d_3 High High Low High Low Low
SUS_STAT# VccSus3_3 Low High High High Low Low
DPRSLPVR vee3 3 Low Low Low/High® High off off
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Table 3-4. Power Plane and States for Output and I/O Signals for Mobile Configurations
(Sheet 3 of 4)

_ Power During6 Immediately6 13
Signal Name Plane PLTRST# 7/ after PLTRST;# / C3/C4 S1 S3coLp S4/S5
RSMRST# RSMRST#
DPRSTP# Vee3_3 High High Low/High® High Off Off
SUSCLK VeeSus3_3 Low Running
Processor Interface
A20M# V_CPU_IO | See Note 1 See Note 1 Defined High Off Off
CPUPWRGD Vee3_3 See Note 3 High-Z High-Z High-Z Off Off
CPUSLP# V_CPU_IO High High High Defined off off
IGNNE# V_CPU_IO | See Note 1 See Note 1 High High Off Off
INIT# V_CPU_IO High High High High off off
INIT3_3V# vee3 3 High High High High off off
INTR V_CPU_IO | See Note 8 See Note 8 Defined Low Off Off
NMI V_CPU_IO | See Note 8 See Note 8 Defined Low Off Off
SMI# V_CPU_IO High High Defined High off off
STPCLK# V_CPU_IO High High Low Low off off
DPSLP# V_CPU_IO High High High/Low High off off
SMBus Interface
SSI\'\//IIBBSX'FA VcecSus3_3 High-Z High-Z Defined Defined Defined | Defined
System Management Interface
SMLINK]1:0] VcecSus3_3 High-Z High-Z Defined Defined Defined | Defined
LINKALERT# VceSus3_3 High-Z High-Z Defined Defined Defined | Defined
Miscellaneous Signals
High-Z with
SPKR Vee3d_3 Internal Pull- Low Defined Defined Off Off
down
AC '97 Interface
Cold
ACZ_RST# VceSus3_3 Low Low High Reset Bit Low Low
(High)
ACZ_SDOUT Vee3_3 Low Running Running Low Off Off
ACZ_SYNC Vee3_ 3 Low Running Running Low Off Off
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Table 3-4. Power Plane and States for Output and I/O Signals for Mobile Configurations
(Sheet 4 of 4)

Power During Immediately
Signal Name Plane PLTRST#%/ | after PLTRST#/ | C3/C4 s1 S3coLpt® | S4/S5
RSMRST#’ RSMRST#’
Intel High Definition Audio Interface
ACZ_RST# VecSus3_3 Low Low™! High TBD Low Low
High-Z with
ACZ_SDOUT Vee3_3 Internal Pull- Running Running Low Off Off
down
High-Z with
ACZ_SYNC Vee3_3 Internal Pull- Running Running Low Off Off
down
High-Z with
ACZ_BIT_CLK vee3 3 | Internal Pull- Low!® Running Low off off
down
Unmultiplexed GPIO Signals
GPO[19] Vee3_3 High High Defined Defined Off Off
GPO[21] Vee3_3 High High Defined Defined Off Off
GPO[23] Vee3_3 Low Low Defined Defined Off Off
GPIO[24] VccSus3_3 High High Defined Defined Defined | Defined
GPIO[25] VccSus3_3 High High9 Defined Defined Defined | Defined
GPIO[28:27] VcecSus3_3 High High Defined Defined Defined | Defined
GPIO[34:33] Vee3_3 High High Defined Defined Off Off

NOTES:
1. ICH®6 drives these signals Low before PWROK rising and High after the processor reset.
2. GPIO[18] will toggle at a frequency of approximately 1 Hz when the ICH6 comes out of reset
3. CPUPWRGD is an open-drain output that represents a logical AND of the ICH6's VRMPWRGD and PWROK
signals, and thus will be driven low by ICH6 when either VRMPWRGD or PWROK are inactive. During boot,
or during a hard reset with power cycling, CPUPWRGD will be expected to transition from low to High-Z.
4. LAN Connect and EEPROM signals will either be “Defined” or “Off” in S3-S5 states depending upon whether
or not the LAN power planes are active.
. The state of the DPRSLPVR and DPRSTP# signals in C4 are high if Deeper Sleep is enabled or low if it is
disabled.
. The states of Vcc3_3 signals are taken at the times during PLTRST# and Immediately after PLTRST#.
. The states of VccSus3_3 signals are taken at the times during RSMRST# and Immediately after RSMRST#.
. ICHG drives these signals Low before PWROK rising and Low after the processor reset.
. GPIO[25] transitions from pulled high internally to actively driven following the de-assertion of the RSMRST#
pin.
10.SLP_S5# signals will be high in the S4 state.
11.Low until Intel High Definition Audio Controller Reset bit set (D27:F0:Offset HDBAR+08h:bit 0), at which time
ACZ_RST# will be High and ACZ_BIT_CLK will be Running.
12.PETp/n[4:1] high until port is enabled by software.
13.In S3yoT signal states are platform implementation specific, as some external components and interfaces
may be powered when the ICH6 is in the S3,o7 state.
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3.4 Power Planes for Input Signals

Table 3-5 and Table 3-6 shows the power plane associated with each input signal, as well as what
device drives the signal at various times. Valid states include:

High

Low

Static: Will be high or low, but will not change
Driven: Will be high or low, and is allowed to change
Running: For input clocks

Table 3-5. Power Plane for Input Signals for Desktop Configurations (Sheet 1 of 3)

Signal Name Power Well Driver During Reset S1 S3coLpt S4/S5

A20GATE Vee3d_3 External Microcontroller Static Low Low

ACZ_BIT_CLK ,
(AC 97 Mode) Vee3d_3 AC '97 Codec Low Low Low
ACZ_SDIN[2:0] ,
(AC 97 Mode) VceSus3_3 AC '97 Codec Low Low Low
ACZ_SDIN[2:0]
(Intel High Intel High Definition Audio
Definition Audio VeeSus3_3 Codec Low Low Low
Mode)
CLK14 Vee3d_3 Clock Generator Running Low Low
CLK48 Vee3d_3 Clock Generator Running Low Low
DDREQ Vee3_3 IDE Device Static Low Low

DMI_CLKP, .

DMI_CLKN Vee3d_3 Clock Generator Running Low Low
EE_DIN VceSus3_3 EEPROM Component Driven Driven Driven
FERR# V_CPU_IO Processor Static Low Low

External Device or External .
GPI[6] Vee3_3 Pull-up/Pull-down Driven Off Off
External Device or External .
GPI[7] Vee3_3 Pull-up/Pull-down Driven Off Off
External Device or External . . .
GPI[8] VccSus3_3 Pull-up/Pull-down Driven Driven Driven
External Device or External . . .
GPI[12] Vee3_3 Pull-up/Pull-down Driven Driven Driven
External Device or External . . .
GPI[13] VceSus3_3 Pull-up/Pull-down Driven Driven Driven
PERp[1], PERN[1]
PERp[2], PERN[2] ) . . .
Vce3_3 PCI Express* Device Driven Driven Driven
PERp[3], PERN[3]
PERp[4], PERN[4]
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Signal Name Power Well Driver During Reset S1 S3COLD1 S4/S5
DMI[O]RXP,
DMI[0]RXN
DMI[1]RXP,
DMI[1]RXN .
Vee3d_3 (G)MCH Driven Low Low
DMI[2]RXP, -
DMI[2]RXN
DMI[3]RXP,
DMI[3]RXN
IDEIRQ Vce3 3 IDE Static Low Low
INTRUDER# VceRTC External Switch Driven Driven Driven
INTVRMEN VccRTC External Pull-up or Pull-down Driven Driven Driven
IORDY Vee3d_3 IDE Device Static Low Low
LAN_CLK VceSus3_3 LAN Connect Component Driven Driven Driven
LAN_RST# VceSus3_3 External RC Circuit High High High
LAN_RXD[2:0] VcecSus3_3 LAN Connect Component Driven Driven Driven
LDRQO# Vee3d_3 LPC Devices High Low Low
LDRQ1# Vee3d_3 LPC Devices High Low Low
MCH_SYNC# Vce3d_ 3 (G)MCH Driven Low Low
OC[7:0}# VcecSus3_3 External Pull-ups Driven Driven Driven
PCICLK Vee3_3 Clock Generator Running Low Low
PME# VceSus3_3 Internal Pull-up Driven Driven Driven
PWRBTN# VccSus3_3 Internal Pull-up Driven Driven Driven
PWROK VccRTC System Power Supply Driven Low Low
RCIN# Vee3_3 External Microcontroller High Low Low
REQ[6:0]# Vee3d_3 PCI Master Driven Low Low
RI# VcecSus3_3 Serial Port Buffer Driven Driven Driven
RSMRST# VccRTC External RC Circuit High High High
RTCRST# VccRTC External RC Circuit High High High
SATA_CLKP, .
SATA_CLKN Vee3d_3 Clock Generator Running Low Low
SATA[O]RXP,
SATA[O]RXN
SATA[1]RXP,
SATA[1]RXN ) . . .
Vee3_3 SATA Drive Driven Driven Driven
SATA[2]RXP, -
SATA[2]RXN
SATA[3]RXP,
SATA[3]RXN
SATARBIAS# Vee3d 3 External Pull-down Driven Driven Driven
SATA[3:0]GP / External Device or External . . .
GPI[31:29,26] Vees 3 Pull-up/Pull-down Driven Driven Driven
SERR# Vee3d_3 PCI Bus Peripherals High Low Low
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Signal Name Power Well Driver During Reset S1 S3coLp’ S4/S5
SMBALERT# VcecSus3_3 External Pull-up Driven Driven Driven
SYS_RESET# VcecSus3_3 External Circuit Driven Driven Driven
THRM# Vee3_3 Thermal Sensor Driven Low Low
THRMTRIP# V_CPU_IO Thermal Sensor Driven Low Low
TP[O] VeecSus3_3 External Pull-up High High High

TP[3] VcecSus3_3 Internal Pull-up High High High
USBRBIAS# VcecSus3_3 External Pull-down Driven Driven Driven
VRMPWRGD Vee3d_3 Processor Voltage Regulator High Low Low
WAKE# VcecSus3_3 External Pull-up Driven Driven Driven

NOTES:

may be powered when the ICH6 is in the S3oT State.

Table 3-6. Power Plane for Input Signals for Mobile Configurations (Sheet 1 of 3)

1. In S3oT: Signal states are platform implementation specific, as some external components and interfaces

Signal Name | Power Well Driver During Reset C3/C4 S1 S3coLpt S4/S5
A20GATE Vee3d_3 External Microcontroller Static Static Low Low
ACZ_BIT_CLK , .
(AC 97 mode) Vee3d_3 AC '97 Codec Driven Low Low Low
ACZ_SDIN[2:0] , .
(AC 97 mode) VceSus3_3 AC '97 Codec Driven Low Low Low
ACZ_SDIN[2:0]
(Intel High Intel High Definition Audio .
Definition Audio VceSus3_3 Codec Driven Low Low Low
mode)
Graphics Component " .
BMBUSY# Vce3_3 [(G)MCH] Driven High Low Low
BATLOW# VceSus3_3 Power Supply High High High High
CLK14 Vee3_3 Clock Generator Running | Running Low Low
CLK48 Vee3_3 Clock Generator Running | Running Low Low
DDREQ Vee3_3 IDE Device Driven Static Low Low
DMI_CLKP . .
- Vee3d_3 Clock Generator Running | Running Low Low
DMI_CLKN
EE_DIN VccLAN3_3 EEPROM Component Driven Driven Note 2 Note 2
FERR# V_CPU_IO Processor Static Static Low Low
External Device or ) .
GPI[7] Vee3_3 