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Revision History

Date Revision Description

e Updated Section 1.1 Introduction

e Updated Table 1-1 added DH8926CL.

e Updated Section 1.2 added bullets.

e Added Section 1.2. Differences Between DH89xxCC and DH89xxCL SKUs.
e Added Table 1-2. Differences Between DH89xxCC and DH89xxCL SKUs.
e Correction to Table 3-3.

e Clarification to Table 5-4.

e Clarified note, Section 6.9.1.4.

e Correction to Table 6-137 through Table 6-139 and Table 6-142.

e Correction to Table 8-1 and Table 8-3.

e Added table footnote to Table 9-3.

e Added table footnote to Table 10-1

March 2014 005 e Corrected to Table 10-3.

e Added table footnote to Table 11-1.

e Corrected table Table 11-3.

e Added table footnote to Table 17-1.

e Corrected table Table 17-3.

e Corrected note, Table 19-3.

e Correction to Table 20-23. Corrected SKU values & Added DH8926CL.

e Added clarifications to Table 32-1.

e Correction to Table 32-2.

e Added Table 32-22 Footnote 5 and Table Note.

e Added Table 33-2 Footnote for DH89xxCC maximum voltage.

e Corrected Figure 33-19. GBE_EE_DO & GBE_EE_DI were reversed.

e Added Chipset references 8903, 8910, 8920, 8925, 8950, and 8955 to Section 33.0.

e Updated Table 3-3. Added DH89xxCL Device IDs.

De<2:3r1n3ber 004 e Updated Table 3-4. Added DH89xxCL Device IDs.
e Updated Section 19.2.3.1.
e Updated Table 1-1. Added DH8925CL, DH8950CL & DH8955CL SKUs.
e Updated Figure 2-2 to include the Added DH8925CL, DH8950CL & DH8955CL features.
e Updated Table 2-1 to include the Added DH8925CL, DH8950CL & DH8955CL features.
e Correction to Table 4-4.
e Updated Table 4-22. Changed “CPUSCI_STS"” to DMISCI_STS".
e Updated Table 4-22. Changed “"OS_TCO_SMI"” to “"SW_TCO_SMI".
e Updated Section 4.12.3.2.
e Updated Section 6.6.1 Changed “he” to “the”.
De;grg’” 003 « Updated Table 7-65. Changed “0062003h" to “06200003h".
e Updated Table 7-66. Changed bit field description.
e Updated Table 12-49. Changed “"DMI” to “Root Port”".
e Updated Section 20.2.2.18.
e Updated Chapter 21.0. Added note in the introduction.
e Corrected typo in Section 22.5.2.2.
e Updated Section 24.11.6
e Updated Section 28.7.1.23. Changed “Section 28-62" to “Table 28-62".
e Updated Chapter 32.0 to include the Added DH8925CL, DH8950CL & DH8955CL.
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Date Revision Description
Continued

e Updated Table 3-3. Deleted “"SATA* Controller 1 Desktop: in IDE, supporting 2 ports; DID =
0x2321". Added operational support details for SATA* Controller #1 and SATA* Controller #2.

e Updated Section 4.10.1.5 and Table 4-32. Changed "PROCPWRGD" to "CPUPWRGD"”

e Updated Section 4.15. Changed “"ACHI” to “"AHCI”

e Updated Section 4.5.1. Changed “ACHI” to "AHCI"”; and added PCIe* B:D:F mapping details for
SATA* Controllers #1 and #2.

e Updated Section 4.15.7. Changed Section Title from “ATA LED” to “SATA* LED"”

e Updated Figure 4-22. Changed “ECHI” to “EHCI"

e Updated Section 10.2.2.9. Removed Port(x) Offset Address Mapping for when RMH is disabled
since RMH is always enabled.

e Updated Table 12-4; Offset 04h: PCI COMMAND Register. Re-assigned Register Bits to sync with
PClIe* Specification Register Bit definitions.

e Updated Table 20-10 Assigned the correct Major and Minor Revision default values for the
chipset.

e Updated Table 21-1. Refined the definition of EEPROM.

e Updated Section 21.5. Added a Note to define “FLEEP”

e Updated Section 22.5.2.2.2 Added wording to indicate that Ownership Acquisition of Shared
Resources is required before MDIC Read/Write cycles can be executed.

e Updated Section 22.5.6.2.1 Added correct setting of CTRL_EXT.LINK_MODE for MAC Loopback.

e Updated Section 24.3.12 “LED 0 Configuration Defaults (LAN Base Address + Offset Ox1F)".

July 2013 002 Updated cross-references for the EEPROM Word

e Updated Section 24.3.13"Software Defined Pins Control (LAN Base Address + Offset 0x20)".
Added Description Clarification Notes to Bit[11] and Bit[10]

e Updated Table 28-9 In the Note for For Bit[7], removed reference to LAN_PWR_GOOD.

e Updated Table 28-14. New definition for Bit[31] = ‘Ob".

e Updated Table 28-15. All bits are “Reserved”, except Bit[2].

e Updated Section 28.17.1.8 Added Table 28-184, "SFP I12C Command - I2CCMD [0:3] (0x1028;
R/W)”

e Updated Table 32-8. Specification Update for GBE[0:3]_LED configuration straps. External strap
requirement.

e Updated Table 32-22. Changed “Native” Default Mode to “"GPIO”

e Updated Table 32-27. Updated strap requirements for GBE[0:3]_LED Signals

e Updated Table 32-29 Updated Description for VCC3P3_RTC

e Updated Table 33-2. Updated VCC3P3_RTC and VCC3P3_RTC (Battery) min/max Power Rail
values. Added Note for VCC3P3_RTC voltage requirement specification.

e Updated Table 33-3. Removed Table Note 1- “Pre-silicon estimates and subject to change”

e Updated Table 33-9. Updated IOL(max) for VOL7 and VOL8 (JTDO / EP_JTDO Output Low)

e Updated Table 33-25. Removed AC coupling capacitor for GbE Clock (GBE_CLK100[P,N])

e Updated Table 33-29. Updated the minimum (min) values for t188a (SPI_CLK high time) and
t189a (SPI_CLK low time) for SPI Timings (20MHz).

August 2012 001 e Updated Table 33-1 through Table 33-5.
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Revision History

Product Features

m Platform Controller Hub (PCH)
— Integrated Intel® Platform Controller Hub Complex
technology

— Intel Architecture Processor Companion
— Asynchronous DIMM Refresh (ADR)
— Intel® QuickAssist Technology

— Extensive integration of standard Intel architecture
communications interfaces provide cost, power
and board area savings

= Intel® QuickAssist Integrated Accelerator
— Symmetric Cryptographic Functions
— Public Key Functions
— Compression/Decompression
m Direct Media Interface (DMI) Gen1
— 10 Gb/s each direction, full duplex
— Transparent to software
m PECI Interface
m PCIl Express* Gen1
— 4 PCI Express* Root Complex Ports
— PCle* Gen1 speed (2.5GT/s)
— Compliant to Gen2 messaging protocol
— Ports can be independently configured to support
4x1, 2x2, 1x2 + 2x1, or 1x4
— Supports lane reversal with x4 configuration
— Module based Hot-Plug supported (for example,
ExpressCard*)
m Integrated Serial ATA Host Controller
— Two SATA* ports

— SATA* Gen2 Data transfer rates up to 3.0 Gb/s
(300 MB/s).

— One activity LED
— Multiple MSI Message vectors.
— Integrated AHCI controller
= USB*2.0/1.1
— Six USB* 1.1 or USB* 2.0

— One EHCI Host Controller, supporting up to six
external ports.

— Per-Port-Disable Capability
— Includes two USB* 2.0 High-speed Debug Ports
— Supports wake-up from sleeping states S1-S4
— Supports legacy Keyboard/Mouse software

= UART
— Two integrated UARTs 16550 compatible

April 2014
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= SMBus

— SMBus Interfaces

— One Host SMBus (Master)

— One SMLINK (Slave)

— One EndPoint SMBus (Slave)

— One GbE SMBus (Master/Slave)

— SMBus Max speed, up to 100 KHz

— 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
Serial Peripheral Interface (SPI)

— Supports up to two SPI devices

— Two Chip Select pins, up to 16MB per memory
device.

— Supports 20/33/50 MHz SPI devices.

— Support up to two different erase granularities.
Interrupt Controller

— Supports SERIRQ interrupt pin

— Supports PCI 2.3 Message Signaled Interrupts
— Two cascaded 82C59 with 15 interrupts

— Integrated 1/0O APIC capability with 24 interrupts
— Supports Processor System Bus interrupt delivery
DMA Controller

— Two cascaded 8237 DMA controllers

— Supports LPC DMA

Intel® Communications Chipset 89xx Series - Datasheet
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m Power Management Logic Low Pin Count (LPC) I/F

— Supports ACPI 3.0b — Supports two Master/DMA devices
— ACPI-defined power states (processor driven C — Support for Security Device (Trusted Platform
states) Module) connected to LPC
— ACPI Power Management Timer m 68 GPIO pins (multiplexed or dedicated)
— SMI# generation — TTL, Open-Drain, Inversion
— All registers readable/restorable for proper resume — GPIO lock down
from 0 V suspend states = Package
m Support for APM-based legacy power management
for non-ACPI implementations — 27 mm x 27 mm FCBGA
m Integrated Gigabit Ethernet Controllers — 942 pin
— Four Integrated IEEE 802.3 MACs = JTAG 1149.1
— Four SGMII/SerDes interface Ports — Boundary Scan for testing during board
— Four I12C/MDIO Ports for External PHY manufacturing
configuration’

— Serial EEPROM interface
— 10/100/1000 Mbps Ethernet Support
— Jumbo Frame Support

m PCIl Express* Gen2 End Point
— SR-IOV support for Intel® QuickAssist Technology
— PCI Express* 2.0 specification running at 5GT/s.
— Supports lane reversal

1. See the Supported Ethernet PHY Devices for the Intel® Communications Chipset 89xx Series Application Note for more
information.

Intel® Communications Chipset 89xx Series - Datasheet
April 2014
6 Order Number: 327879-005US



Contents l n tel ’

Contents

Intel® Communications Chipset 89xx Series 1
Overview and PCH Interfaces - Volume 1 of 4 82

1.0

2.0

3.0

4.0

INtrodUCHION ... e e 84
3 S I o) o o T U T o ] I PP 84
1.2 Intel® Communications Chipset 89xx Series SKU DEfinition ......cevveeeeeeererueisseeeeeennns 85
1.3 Differences Between DH89XxXCC and DHBI9XXCL SKUS......c.icviiiiiiiiiiiiiiiiieiieneeiennenans 86
1.4  Document Organization......ccouiieieii i 87
1.5 Referenced Documents and Related Websites.........c.coviiiiiiiiiii 88
3 T Y ol o T 17 o 0 T 89
B €] Uo 1= =T 1 VP 92
ArChiteCtUre OVeIVIEW ... ...t e e aaaeans 97
7200 R N ol oo o [ ot [0 o P P 97
2.2 PCH ArchiteCtUre OVeIVIEW ..ueiseiitiie st es e sa e e eaesee s e san s aneraneranaaneraneaneanneanens 99
2.2.1 PCH BIOCK SUMIMAIY ..vi ittt et e e aeaeas 100
2.2.2 PCH EXternal INterfaces ..uiueiriirii it vt eeaeeas 100
2.2.3 TA CompPatibility voeeieii i e 101
PCH Platform Memory and Device Configuration......................ccccic e, 102
0 I O 17T Y L 102
3.1.1 Configuration ObJECLIVES ......viiiieiii e 102
3.1.2 Terminology and CoONVENEIONS ..o 103
3.2 TA Platform INfrastrUCtUre. .. v et e eanas 103
3.2.1 General IA Platform View of the Physical Address Space.......c.coovvviiiiiiiinnnnn. 103
3.2.2 IA Platform View of Configuration ........c.oeviiiiiiiiiiiiiiiinr e 103
3.3 HIgh-LeVel VWS ettt e e et e 104
3.3.1 Characteristics of External System Memory (DRAM) ....oviiiiiiiiiiiiiiiiiieeans 104
3.3.2 Characteristics of Internal and External Memories..........cooviiiiiiiiiiienenene, 104
3.3.3 Characteristics of Device Configuration..........ccoiviiiiiiiiiii e 105
3.4 Memory Map for PCle* Endpoint-Attached Devices.......c.cciviiiiiiiiiiiiiiic e 105
I T =0 o I = o T 111 o1 [T PPN 106
3.6 PCI ConfigUIration .ouu it e 106
3.6.1 L@ V=T Y P 106
3.6.2 [TV < I o= = 107
3.6.3 Materializing DeVvice SErUCTUIES .....ceiiieiii e e e eens 109
3.6.4 PCI Configuration HEaderS. . ....civiiiiii ittt et e e e e aneaeas 109
Functional DesCription ... ... e e 112
4.1  PCI EXPress® ROOE POITS ..ttt e e e e e s e e e e eneaanens 112
4.1.1 Interrupt Generation ..o 112
4.1.2 Power Management ... i e 113
4.1.2.1 S3/S4/S5 SUPPOI .t e 113
4.1.2.2 Resuming from Suspended State .......ccvviiiiiiiiiiiii 113
4.1.2.3 Device Initiated PM_PME ME@SSaQE .....cciiuiiiiiiiiiiiiiirireee e 113
4.1.2.4 SMI/SCI GENEIAION 1ttt ittt et e e e e e e e e ananens 114

4.1.3 ] = N < =T =1 o (o] o [ 114
4.1.4 HOEPIUG et 114
4.1.4.1 Presence DetecCtion .....c.ovviviiiiiiiiiii i 114
4.1.4.2 Message Generation .....uouii i 114
4.1.4.3 Attention Button Detection ........cooiviiiiii i 115
4.1.4.4 SMI/SCI GENEIAtION .ivvieiieiie i et e e e sae s e e ananens 115

4.2 LPC Bridge (with System and Management Functions) (BO:D31:F0) .......ccvvvvvinvinnnns 116

Intel® Communications Chipset 89xx Series - Datasheet

April 2014
Order Number: 327879-005US 7



=
~r
‘%)

4.2.1 I O I ) =T o = [ ol P 116
4.2.1.1 [ O O ol [ Y o T PP 117
4.2.1.2 Start Field Definition ... 117
4.2.1.3 Cycle Type / Direction (CYCTYPE + DIR)....cciviiiiiiiiiiniiiiiinnnennnnnn, 118
4.2.1.4 1S 2 =P 118
4.2.1.5 SY N C it e 118
4.2.1.6 SYNC TimeE-OUL .. .viuiiiiiiii e 119
4.2.1.7 15} ) (O3 =g o ol g Vo | o= u e o [ P 119
4.2.1.8 [ N | - U =1 o = 119
4.2.1.9 I/O YIS ittt 119
4.2.1.10  BUS Master CYCIES ...t e 119
4.2.1.11  LPC Power Management ... it s s s s e saae e 120
4.2.1.12  Configuration and Implications.......ccoiiiiiiiiii e 120

4.3 DMA Operation (BO:D31:F0) .uiuieiiiiiiiei et e s et s e s e e e e 120

4.3.1 Channel PrioritY .. 121
4.3.1.1 [T N o o o1 1Y P 121
4.3.1.2 Rotating Priority ..o 121

4.3.2 Address Compatibility MOde .....coiiiiiiiiiiii e 121

4.3.3 Summary of DMA Transfer SiZeS.....cciiiiiiiiiiiiii e 122
4.3.3.1 Address Shifting When Programmed for 16-Bit I/O Count by Words ....... 122

4.3.4 AULOINIEIAIZE c vt e 122

4.3.5 SOftWare CoOMMANAS . vttt e et e e r e e e e 123

4.4 LPC DM A i e 123

4.4.1 ASSerting DMA ReEQUESES .uiiiieii it iiie e reeree e s s san e saneaanneernneerns 123

4.4.2 Abandoning DMA ReQUESES .....uiiuiiiiiiiiiii it e eas 124

4.4.3 General FIOW of DMA Transfers v e e ene e nnennnennes 124

4.4.4 TermiNal COUNT «uiii e et e e e e e e e anaaeaas 125

4.4.5 VI MOAE Lt e 125

4.4.6 DMA Request DeassertioN c.uuiiii it i i e e e s r e e e s rne e aaea 125

4.4.7 SYNC Field / LDRQ# RUIES «.vuiiiiiiiiii i e 126

4.5 8254 TimMers (BO:D31:F0) cuiuiueieiiiie ettt eeeae e e e s e e e s e e e eere e eeeeneeeaeananss 126

4.5.1 TimMer Programming .o e 127

4.5.2 Reading from the Interval Timer......oiiiiieii e e e 128
4.5.2.1 SIMPIE REAA .. i s 128
4.5.2.2 Counter Latch Command ........coviiiiiiiiii 128
4.5.2.3 [2U=T=To I = T=Tol S o] .0 2 1 =1 o Uo [P PP 128

4.6 8259 Interrupt Controllers (PIC) (BO:D31:F0)..iuciuiuiiiieiiiiie e e ee e eeee e 129

4.6.1 Interrupt Handling ..o 130
4.6.1.1 Generating INterrupts ..o e 130
4.6.1.2 Acknowledging Interrupts.....ccoviiiiiiii 130
4.6.1.3 Hardware/Software Interrupt Sequence........c.coveiiiiiiiiiii e 130

4.6.2 Initialization Command Words (ICWX) «.uiiiiiiiiiiii i nee e 131
4.6.2.1 L L e 131
4.6.2.2 1 PP 131
4.6.2.3 11T T PP 132
4.6.2.4 LC W e 132

4.6.3 Operation Command Words (OCW) ...uiieiiiiiiiiiii s i sae e e naeneaeas 132

4.6.4 Modes Of OPEratioN ... 132
4.6.4.1 Fully Nested MOde ..o e 132
4.6.4.2 Special Fully Nested Mode .....c.oiiiiiiiiii i e 132
4.6.4.3 Automatic Rotation Mode (Equal Priority Devices) ......covvvvviiiiiiiiiiinnnnen. 133
4.6.4.4 Specific Rotation Mode (Specific Priority) ...ccovieiiiiiiiiiiee e 133
4.6.4.5 POl MO e 133
4.6.4.6 (O =Y or= o [T\ [T = P 133
4.6.4.7 Edge and Level Triggered Mode.......ccoviiiiiiiiiiiiiiii e 134
4.6.4.8 End of Interrupt (EOI) Operations.......cocoiiiiiiiiiiiiiiiiiiier e 134
4.6.4.9 Normal End of Interrupt...ocviiiiiii e 134

Intel® Communications Chipset 89xx Series - Datasheet

8

April 2014
Order Number: 327879-005US



Contents l n tel ’

4.6.4.10 Automatic End of Interrupt Mode .........cooviiiiiiiiiiii e 134
4.6.5 Masking INEEITUPES ..vieie it e e e e e eaens 134
4.6.5.1 Masking on an Individual Interrupt Request.........cooooiiiiiiiiiiiiiiien, 134
4.6.5.2 Special Mask MOAE......ieiiiiii i e aaeeas 135
4.6.6 Steering PCI INtermUPtS cvvi it e e e e e e e e aneeaas 135
4.7  Advanced Programmable Interrupt Controller (APIC) (BO:D31:FO) ...ccevvviviiiiinnnnnns 135
4.7.1 Interrupt Handling... ..o e 135
4.7.2 Interrupt Mapping ..o 136
4.7.3 PCI Express* Message-Based INterruptS.....ccvivviiiiiiiiiiiiiiii i eeens 136
4.7.4 TOXAPIC Address REMaAPPDING «iuuiueiriiiieie ittt ientaaesnesessennenesesesananerennans 137
4.8  Serial Interrupt (BO:iD31:F0) tuviiriiiiiite i e st i e e s e r e e e s e e e an e aeaanens 137
4.8.1 1) o= ol o = o L= PP 137
4.8.2 [ 11 o= T = =T 138
4.8.3 SEOP FramE o e 138
4.8.4 Specific Interrupts Not Supported via SERIRQ .....cccoiiiiiiiiiiiiiiiiicic i 138
4.8.5 Data Frame FOrmat ....ocvi i e e 139
4.9 Real Time Clock (BO:D31:F0) . iuiiriitiiiiitiitiieiieeieere et saesnesaeae e rnesasneaerneaeans 139
4.9.1 18] Ta [ o I O3 o] =1 P 140
4.9.2 TNt UPES o e 140
4.9.3 Lockable RAM RANGES ....cuuieiiiiiiiiie it a et e e e e ettt e et e e e e ra e e e e eaanenens 140
4.9.4 CaNTUNY ROIOVET it e e e et aaeas 141
4.9.5 Clearing Battery-Backed RTC RAM ...ttt eae e e nnenaaas 141
4.10 Processor Interface (BOiD31:F0) uiiriiiiiiiiiiii i i i s e ae e snre e eaneanens 142
4.10.1 Processor Interface Signals and VLW MeSSages ........cccevvviiiniiiiiiiiiiiennineinennss 143
4.10.1.1  A20M# (Mask A20) / A20GATE ....ueeieieiee e re e e e ene e aenes 143
4.10.1.2  INIT (INitialization) «oveveiieiiiii i e e e raenees 143
4.10.1.3 FERR# (Numeric COproCeSSOr ErTOr) ..iuuiiieiii it iieisieiieeaeninennesnnaanens 143
4.10.1.4 NMI (Non-Maskable Interrupt) ......ccooiiiiiii 143
4.10.1.5 Processor Power Good (CPUPWRGD) ....ccciiiiiiiiiiiiiii i i aaeas 144
4.10.2  DUAI-PrOCESSOr ISSUES ...ttt ettt e et e a s ae e e tana e rreaeannaearans 144
4.10.2.1  USQge DifferENCeS .uuiiti ittt e i e e e e e aaeas 144
4.10.3 Virtual Legacy Wire (VLW) MESSagES.....iiuiueiniiniiiiiianieiiesninesesesaaneseanens 144
4.11 Power Management (BO:D31:F0)...cuiiiiiiiiiiiiii i e e e aaeas 144
4.11.1 F AU S .. e 144
4.11.2  System Power States....ciiiiiiii i e 145
4.11.3  System POWEN Plan@s. ...ttt e 146
4.11.4  SMI#/SCI GeNEIratioN ..uuiieiieiitiie i ettt ae e raere e e e anenens 147
4.11.4.1  PCIL EXPreSS™® SClL..uuiuiiieiiiieieinaeae e aneaeaeraseesertaneaeaerneneneaeenenraeanensn 149
4.11.4.2  PCI EXPress* HOt-PlUg.....ccooiuiiiiiiii e 149
I I T O - | o <= PRI 150
4.11.6 SlEEP StaleS . ittt e 150
4.11.6.1  Sleep STate OVeIVIEW cuuiiriiiiiiie i i i a e ar e e e eaeeaneaanens 150
4.11.6.2 Initiating Sleep State.....ccoviiiiii 150
4.11.6.3  EXiting Sleep States ...cuiviiiiiiii i 150
4.11.6.4  PCI Express* WAKE# Signal and PME Event Message ...........ccvvvvinvinnnns 152
4.11.6.5 Sx-G3-Sx, Handling Power Failures ........c.coviiiiiiiiiiiiiii e 152
4.11.7 Event Input Signals and Their USage......cociuiiiiiieiiiiiiiiiieeee e e e e 152
4.11.7.1 PWRBTN# (Power BUtton).....oviiiii i ae e 152
4.11.7.2  RI# (RiNG INAIiCAtOr) ..ot e 154
4.11.7.3  SYS_RESET# SIigNal..cuvuiiiiieiiiiiii et e e e ee e e 154
4.11.7.4  THRMTRIP# Signal....iceiiiiiiiiiiiiiii e re e e e e e 154
4.11.8  ALT ACCESS MOG. . ettt ittt e ettt et e et e et e ae e e eeananeans 155
4.11.8.1  Write Only Registers with Read Paths in ALT Access Mode ................... 155

L S A o (O S =T < V=T [ T P 157
4.11.8.3 Read Only Registers with Write Paths in ALT Access Mode ............c........ 158
4.11.9 System Power Supplies, Planes, and Signals .........cccoviiiiiiiiiiiiiiiiiieeas 158

Intel® Communications Chipset 89xx Series - Datasheet
April 2014
Order Number: 327879-005US 9



intel.

4.11.9.1 Power Plane Control with SLP_S3#, SLP_S4# and SLP_S5#.................. 158
4.11.9.2  SLP_S4# and Suspend-To-RAM SeqQUENCING ....ccvviuiiiiiiniiiiiiieineeeaannns 158
4.11.9.3  PWROK Signal ..c.viviiiiiiiiiiiii s 159
4.11.9.4  BATLOW# (Battery LOW) .ccieieiiieieiiiiae e e e e e e eenerneeneneenenens 159
4.11.10 Legacy Power Management Theory of Operation ..........ccoviiiiiiiiiiiiiiieens 159
4.11.10.1 APM Power Management ......ccviieiiiiniiiiiiiiiisseresiase e 159
4.11.11 RESEE BEhaVIiOr. ..ttt 159
4.12 System ManagemENt. .. .o e as 161
4.12.1  SMBus Host Controller (BO:D31:F3) ..iuiviiiiiiiiiiiiniiiiiiiini s 161
4.12.1.1 Host Controller Interface ... 162
4.12.1.2  CommaNd ProtOCOIS. .. .uiuiieieiiiiie i 163
4.12.1.3  BUS Arbitration. ..o e 166
4.12.1.4  BUS TiMING cuinieiiiie it s e e e e e 166
4.12.1.5  Clock StretChing ... .oc e e 166
4.12.1.6  Bus Time Out (Host as SMBUS MaSter) ....cccciiiiiiiiiiiiiiiii i i eaeas 166
4.12.1.7 INTerrupts / SMIF ..o 167
4.12.1.8  SMBALERTH ..uuiiiieiiiii it et 168
4.12.1.9 SMBus CRC Generation and Checking.......ccviviiiiiiiiiiiiiiiiiiiieinaneanens 168
4.12.2 TCO Slave SMBUS INterface......coiiiiiiiiiiiiiiiin s 168
4.12.2.1 Format of Slave Write CycCle.......cooiiiiiii e 169
4.12.2.2 Format of Read Command ........ociuiiiiiieiiiiie et e e e e e e raeaeas 170
4.12.2.3  Behavioral NOtes .. .iviiiiiiiii i e 172
4.12.2.4 Slave Read of RTC TiMe BYLES ...oviiiiiiiiii e 173
4.12.2.5 Format of Host Notify Command ..........cooiiiiiiiiiii s 173
4.12.2.6  TCO Slave FUNCHIONS ...ttt e s a e e e e e aaeas 174
4.12.2.7 Theory of Operation.......ccouvieiiiiiiiii e 174
4.12.3 ENndPoInt (EP) SIave SMBUS ......cciiiiiiiiiiiii et eraeeeaes 175
4.12.3.1  SMBus Supported TranSaCtioNS ........ccocveieiiieiiiiire e reraeeaeraananens 176
4.12.3.2  AdAreSSiNg cuvuiitiitiit ittt 177
4.12.3.3 SMBus Initiated Southbound Configuration Cycles............ccocviiiiiiinnnen. 179
4.12.3.4  SMBUS Error Handling ......cocouiiiiii i e 179
4.12.3.5 SMBuUSs Interface ReSel.....cciiiiiiiiiiiii i 179
4.12.3.6  Configuration and Memory Read Protocol..........ccocviiiiiiiiiiiiiiiiins 180
4.12.3.7  Configuration and Memory Write Protocol ..........cccoviiiiiiiiiiiiiieeens 183
4.12.4 GbE SMBUS (Master/SIave) ..uiiiiiiii it e 185
I T 1 [ 1\ A ) =T =T T PP 186
4.13 Serial I/0 Unit and Watchdog Timer (SIW) (BO:D31:F0) ..ccvvvviiiiiiiiiiiiiiniiniinninnns 186
L 0 T R © 1Y oY 4T 186
2 G R =T Y o U] == P 186
4.13.3  Functional DesCriPLiON . ...t 187
4.13.3.1 Host Processor Interface (LPC) ....ciiiiiiiiiiiii i i e e e 187
4.13.3.2  LPC INTerfacCe...iiiiuiriiiiiiiii i 187
4.13.3.3  LPC CYClES uiitiiii i e e aaas 187
4.13.3.4 I/O Read and Write CyCleS. . cuuiiiiiiiiii it i e e aaeas 187
4.13.3.5  POlICY tiriiiiiii i 188
4.13.3.6  LPC Transfers ...t 188
4.13.4  LPC Logical Devices 4 and 5: Serial Ports (UART1 and UART2) ......ccceieivininnens 188
4.13.4.1 UART FatUure LiSt...uiiiiiri it e e e s e e e s 189
4.13.4.2 UART Operational Descriplion ....cciiviiiiiiiiii i ieenaeaeaes 190
4.13.4.3 Programmable Baud Rate Generator.........cocoviiiiiiiiiiiiiii e 191
4.13.4.4  FIFO Operalion .uoiiuiiiiii it i i e it et e e e s a e e aaaes 191
4.13.4.5 FIFO Polled Mode Operation......cciiiiiiiiiiiii i it iee e ne e nneaneaes 192
4.13.5 LPC Logical Device 6: Watchdog Timer .....ccviriiiiiiiiiiii i s e e 193
L 0 T T R © 1Y 7= V=1 PP 193
4.13.5.2  Theory Of Operation ......c.cieiuiiiii it e e e e e e aeaeas 194
4.14 General PUrpose I/O (BO:D31:iF0) cuiiiiiiiiiiii i i e e e e as 194
4.14.1  POWEr WellS ..uiuiiiii i 195
4.14.2  SMI# SCI and NMI ROUEING ...uvuviiiiiiiiiiiiiin e s 195

Intel® Communications Chipset 89xx Series - Datasheet
April 2014
10 Order Number: 327879-005US



Contents l n tel ’

s G N I o T [ 1= o' o o PP 195
4.14.4  GPIO Registers LOCKAOWN . ...iue et e e et e e e e e e a e eees 195
4.14.5 Serial POST Codes OVEr GPIO .....ciuiiiiitiii it viees et ne e reeneneeeneans 196
4.14.5.1 Theory of Operation ..ooiiiiiiiiiii i e e i 196
4.14.5.2  Serial Message FOrmat ...cuviiiiiii i e 197
4.15 SATA* Host Controller (BO:D31:F2 & BO:D31:F5) ciiuiiiiiiiiiiiiiii i ee e 198
4.15.1  SATA* Ports 4 and 5 NUMDENNG ...voiviiiiiiiiii e ae e 198
4.15.2  SATA* FEAtUIre SUPPOIT. . .uie ettt e e e e e e e e et e e aee e raeeeaees 199
4.15.3  Theory of Operation ..ic.uiiiiiiiiiii i e e e e 199
4.15.3.1 Standard ATA EMUI@tion ....ccoiiiiiiii e 199
4.15.3.2  48-Bit LBA Operation......cocvieiieiiiiiiiiiii st 199
4.15.4  SATA* SWap Bay SUPPO. ... e 200
4.15.5  HOt PIUg Operation ... oc e et e s 200
4.15.5.1 Low Power Device Presence Detection .......coviviiiiiiiiiiiiiiiiiini i 200
4.15.6 Power Management Operation ......occviieiiiiiiiii i e 200
4.15.6.1 Power State Mappings .ooovei i i i e 200
4.15.6.2 Power State TransSitions ...vviei i e as 201
4.15.6.3  SMI Trapping (APM) ittt e 202
4,157 SAT ALEDE ittt s 202
L TR S T AN [ @ @ =T =] o o PP 202
4.15.9  SGPIO SigNals .ouueiiiiiiiiiii e 202
4.15.9.1 1 =Tol =T a1 1= o o R 203
4.15.9.2  MeSSage FOrmMat ..uuiiiiiiiiiiii i 204
4.15.9.3  LED MeSS@0E TY PO tutiutiniititieiteitatsaesesteaesereaneaesnernessenesnereanannanes 204
4.15.9.4  SGPIO WaVe oM . iie it siesaeiaeeae e e sanesesane e aanesnnsaneaaneannranens 206
4.16 High Precision EVENT TimMers. ..ot e e e s e e e e aneaens 206
T I T R 1o o =T ol Yol U] =Ty YA PR 207
4.16.2  INterrupt MapPing couee oo 207
4.16.3  Periodic Versus Non-PeriodiC MOAES .......ccvviiiiiiiiiiiii it e e eennans 208
4.16.4 ENabling the Timers. ..o e e e s 208
4.16.5  INTerrupt LeVEIS ..c.vieieii e 208
4.16.6  Handling INterrupts ..o et 209
4.16.7 Issues Related to 64-Bit Timers with 32-Bit Processors.........cceviviviieiiiinnnnnns 209
4.17 USB* EHCI Host Controllers (BO:D29:F0) ...uiiuiiiiiiiiiiii i i s it s reeieeeaea 209
4.17.1 EHC INitialization ...voeeiiiiiii et 210
4.17.1.1  BIOS Initialization ....ciieiiiii i e 210
4.17.1.2  Driver Initialization .....ciiiiii 210

L N TG B = o (O 2= = o PP 210
4.17.2 Data Structures in Main MemMOrY ...vviiiiii i i v e e aaeeaanes 210
4.17.3 USB* 2.0 Enhanced Host Controller DMA ......cciiiiiiii i e e e 211
4.17.4 Data Encoding and Bit StUffing.......cocoiiiiiii 211
4.17.5  PacCKet FOrmMats . ittt 211
4.17.6 USB* 2.0 Interrupts and Error ConditionS.......covviiiiiiiiiiiiiiic i 211
4.17.6.1  Aborts on USB* 2.0-Initiated Memory Reads .........ccooiviiiiiiiiiiiiinnnnnns 212
4.17.7 USB* 2.0 Power Management ..ciuiiiiiii i et e e nae e 212
4.17.7.1 PaUSE FEAtUNE . it 212
4.17.7.2  SUSPENA FEALUIE ...uiriieiiii ettt 212
4.17.7.3  ACPI DeVICE States ..oiviiriiiiiiiiiii i e s reeas 212
4.17.7.4  ACPI System States ....ciiiiiiiiiii 213
4.17.8 USB* 2.0 Legacy Keyboard Operation ........c.covuviiiiiiiiiiiiiiiiniiiiiieienesnenenens 213
4.17.9 USB* 2.0 Based DebuUg POrt ......ouiuiiiiiiiii it 213
4.17.9.1 Theory of Operation ... e eees 214

L R 0 T = o [ 1= Yol 1 T [ PP 218
4.17.11 USB* Pre-Fetch Based PausSe .......ccciiiiiiiiiiiiiii i s nes e e e 218
4.17.12 USB* Overcurrent ProteCtion .....ccoiiiiiiiiiii e 218
4.18 Integrated USB* 2.0 Rate Matching HUD.........c.coiiiiiiii s 219

Intel® Communications Chipset 89xx Series - Datasheet
April 2014
Order Number: 327879-005US 11



4.18.1 ArChiteCtUIE . e 219
4.19 Thermal Management. .. ... et e e e e 219
4.19.1  MOdes Of OPEIratioN .. .uiuieieiiie it e e 219
4.19.2 Thermal Reporting Over System Management Link 1 Interface (SMLink1) ...... 220
4.20 WatchDog Timer (WDT) Host Controller (BO:D31:F7) viviiiiiiiiiiiiiiiciiei i aiae s 221
4.20.1  Theory Of Operation ..uiuciiiiiii i e st e e e rar e aeaees 221
4.20.2  Watchdog Timer BehaVvior.....ucc i e ae e 221
4.20.3  Pending Bit ArTay ..oceieiiiiiii e 221
4.20.4  MSI Interrupt FOrmation ......covuiiiiiiiiiiii s 222
N O N T U 1= T [ Y oY 1= = PP 222
4.21 Serial Peripheral Interface (SPI) (BO:D31:F0) .cciiiiiiiiiiiiiii i v aee e 222
4.21.1  DeSCIiPEOr MO .uiiiiiii it e e e e e 223
A I Y o B o = =] o T 2 U=Te [ o 1= P 223
4.21.2.1 Device Partitioning ...oociiiiiii i 224

L 3725 N T o = 1] o I D 1= ol g o] o PP 224
4.21.3.1  Descriptor Master REGION .....icviiiiiiiiiiiii e ree e 226
A S e b T o I Y olol =] PP 226
4.21.4.1 DireCt ACCESS SECUNITY .ottt i i rne e rneanneas 226
4.21.4.2  Register ACCESS SECUNMLY ...uiriiiiiiiiii e 227
4.21.5  Serial Flash Device Compatibility Requirements ...........ccoiiiiiiiiiiiiiiieens 227
4.21.5.1 SPI Based BIOS RequIiremMeNnts ...cviiiiiiiiiiic i 227
4.21.5.2  Intel® Management Engine Firmware SPI Flash Requirements................ 228
4.21.5.3 Hardware Sequencing Requirements.......ccooiiiiiiiiiiiiiiin e 228
4.21.6  Multiple Page Write Usage Model .......couiuiiiieiiiiii e 229
4.21.6.1  SoOft Flash ProteCtion......coiuiiiiiiiiiii i e e e naaas 229
4.21.6.2 BIOS Range Write ProteCtion .....ccviieiiiiiiiiii i e e e e e 230
4.21.6.3 SMI# Based Global Write Protection.........c.cooiiiiiiiiiiiii e 230
4.21.7  Flash Device Configurations ........c.ooieiuieiiiiiii e e e eaeaens 230
4.21.8 SPI Flash Device Recommended PiNOUL.......c.viiiiiiiiiiii i 230
4.21.9  Serial Flash Device PaCKage ......cciiiiiiiiii i s enea e e e 231
4.21.9.1 Common Footprint Usage Model .......ccoiiiiiiiiiiiiii e 231
4.21.9.2  Serial Flash Device Package Recommendations ...........cccvivviiiiiiiinnnnens 231

4.22 Feature Capability MechanisSm .......couiiiiiiii e 232
5.0 Register and Memory Mappings ........cocciiiiiiiiiiiiiiiii i araas 233
T I B 1 - T T 233
5.1.1 Fixed I/O Address RaANgES .. c.uiuiiieiiiiiie i i et ar e s ate e a e aneeeans 233
5.1.2 Variable I/O Decode RANGES. ... ..iueiuiiiiiiii ittt e ee e e raeneens 235
oI 1= o o oV 1 = [ o 2 PP 236
5.3 Boot-Block Update SChEMIE .. .uiieiiiii et e e aeaens 237
6.0 LPC Interface Bridge Registers (BO:D31:FO) .......c.ccoviiiiiiiiiiiiiiiiiii i enaeaeas 239
L T R V7T Y = 239
6.1.1 PCI Configuration Registers (LPC I/F—BO:D31:F0) ...cocvvvviuiiiininiiiininiiens 239
6.1.1.1 Offset 00h: VID—Vendor Identification Register ..........cccooviiiiiiiiiinnnne. 241
6.1.1.2 Offset 02h: DID—Device Identification Register..........ccocooiiiieiiiiiinennn. 241
6.1.1.3 Offset 04h: ID—PCICMD—PCI COMMAND Register.........cvvvviiiiiiininnnnnn, 242
6.1.1.4 Offset 06h: ID—PCISTS—PCI Status Register.........covviiiiiiiiiiiiniens 243
6.1.1.5 Offset 08h: RID—Revision Identification Register.........c.cccoeeieiiiiiiiiennnn. 244
6.1.1.6 Offset 09h: PI—Programming Interface Register..........ccovviiiviiiiiiinnnnnns 244
6.1.1.7 Offset 0Ah: SCC—Sub Class Code Register .......cocviiiiiiiiiiiiiiiiiieens 244
6.1.1.8 Offset 0Bh: BCC—Base Class Code Register .......c.ccvviiiiiiiiiiiiiiiieiinnens 245
6.1.1.9 Offset ODh: PLT—Primary Latency Timer Register.........ccoviiviiiiiiininnnns 245
6.1.1.10 Offset OEh: HEADTYP—Header Type Register ......cccveviiiiiiiiiiiiniiiinnannn, 245
6.1.1.11  Offset 2Ch: SS—Sub System Identifiers Register.........c.cocoeviiieiiiininnn. 246
6.1.1.12  Offset 40h: PMBASE—ACPI Base Address Register........c.coveviviiininnnnnnn. 246
6.1.1.13  Offset 44h: ACPI_CNTL—ACPI Control Register ..........coviiiiiiininninnne, 247

Intel® Communications Chipset 89xx Series - Datasheet
April 2014
12 Order Number: 327879-005US



Contents
6.1.1.14  Offset 48h: GPIOBASE—GPIO Base Address Register..........c.ccovvivvnennnns 248
6.1.1.15 Offset 4Ch: GC—GPIO Control Register......coovviiiiiiiiiiiiiiiiei e e, 249
6.1.1.16  Offset 60h: PIRQ[n]_ROUT—PIRQ[A,B,C,D] Routing Control Register-..... 250
6.1.1.17 Offset 64h: SIRQ_CNTL—Serial IRQ Control Register..........c.covvivvinnnnen. 251
6.1.1.18 Offset 68h: PIRQ[n]_ROUT—PIRQIE,F,G,H] Routing Control Register..... 252
6.1.1.19 Offset 6Ch: LPC_IBDF—IOXAPIC Bus:Device:Function........covvviiiiiiiiinnns 253
6.1.1.20 Offset 70h: LPC_HnBDF—HPET n Bus:Device:Function..........oovivvvvviinnns 254
6.1.1.21 Offset 80h: LPC_I/O_DEC—I/O Decode Ranges Register ...........ccvvennns 255
6.1.1.22 Offset 82h: LPC_EN—LPC I/F Enables Register........cccoviiiiiiniiiiinnnnnnns 256
6.1.1.23  Offset 84h: GEN1_DEC—LPC I/F Generic Decode Range 1 Register........ 258
6.1.1.24  Offset 88h: GEN2_DEC—LPC I/F Generic Decode Range 2 Register........ 259
6.1.1.25 Offset 8Ch: GEN3_DEC—LPC I/F Generic Decode Range 3 Register........ 260
6.1.1.26  Offset 90h: GEN4_DEC—LPC I/F Generic Decode Range 4 Register........ 261
6.1.1.27  Offset 94h: ULKMC—USB Legacy Keyboard / Mouse Control ................. 262
6.1.1.28 Offset 98h: LGMR—LPC I/F Generic Memory Range .........ccvevvvviineinennns 264
6.1.1.29 Offset DCh: BIOS_CNTL—BIOS Control Register .........cocevviviiiviieninnnnnn. 265
6.1.1.31  Offset E2h: FDLEN—Feature Detection Capability Length...................... 266
6.1.1.32  Offset E3h: FDVER—Feature Detection Version .......c.cccvvviiiiiiiiiinnnnnnnns 267
6.1.1.33  Offset E4h: FDVCT—Feature VeCtOr.....viiviiiiiiiiie i vinennennnerneannens 267
6.1.1.34  Offset FOh: RCBA—Root Base Address Register.........ccocveiviiiiiiiniincnnns 268
6.1.2 DN N @ B 2= Ta [ =] /=] ol PP 268
6.1.2.1 Offset 00h: DMABASE_CA—DMA Base and Current Address Registers.... 269
6.1.2.3 Offset 87h: DMAMEM_LP—DMA Memory Low Page Registers
(LPC I/F—BO0:D31:F0) tititiutitiititiie ittt iensaneeesesseneeernesesnnaeanennans 271
6.1.2.4 Offset 08h: DMACMD—DMA Command Register ......ccvovvvviiiiiniininninnnnns 272
6.1.2.6 Offset 0Ah: DMA_WRSMSK—DMA Write Single Mask Register ............... 274
6.1.2.7 Offset 0Bh: DMACH_MODE—DMA Channel Mode Register..................... 275
6.1.2.8 Offset OCh: DMA Clear Byte Pointer Register .......ccoovvviiiiiiiiiiiiiinnnnnns 276
6.1.2.9 Offset ODh: DMA Master Clear Register.......ccooviiiiiiiiiiiiiiiieee 276
6.1.2.10 Offset OEh: DMA_CLMSK—DMA Clear Mask Register ..........ccccvvvniiinennne. 276
6.1.2.11  Offset OFh: DMA_WRMSK—DMA Write All Mask Register .............cevvvnen. 277
6.2 Timer I/O Registers (LPC I/F—BO0:D31:F0) . .ciuiitiiiiiiieiiiiiiiieiie et enes e e 277
6.2.1 Timer I/O ReGISEEIS .ou ittt 277
6.2.1.1 Offset 43h: TCW—Timer Control Word Register........c.coviiiiiiiiiiiinnnnnn. 278
6.2.1.2 Offset 40h: SBYTE_FMT—Interval Timer Status Byte Format Register .... 280
6.2.1.3 Offset 40h: Counter Access Ports Register.......cccviviiiiiiiiiiiiiiiiiinene, 281
6.3 8259 Interrupt Controller (PIC) REGIStErsS ......viviiiiiiiiiiii s 282
6.3.1 Interrupt Controller I/O MAP ... e 282
6.3.1.1 Offset 20h: Master PIC ICW1—Master Initialization Command Word 1
RIS v s 283
6.3.1.2 Offset 21h: Master PIC ICW2—Master Initialization Command Word 2
REGISTOE Lttt 284
6.3.1.3 Offset 21h: Master PIC ICW3—Master Initialization Command Word 3
REGISEEE uiiti i 285
6.3.1.4 Offset Alh: Slave PIC ICW3—Slave Initialization Command Word 3
S0 ] =] 285
6.3.1.5 Offset 021h: Master PIC ICW4—Master Initialization Command Word 4
REGISTEE it 286
6.3.1.6 Offset 021h: Master PIC OCW1—Master Operational Control Word 1
(Interrupt Mask) REGISEEI.....iuiiiiiiii e 287
6.3.1.7 Offset 020h: Master PIC OCW2—Master Operational Control Word 2
RIS e s 288
6.3.1.8 Offset 020h: Master PIC OCW3—Master Operational Control Word 3
REGISTEE it 289
6.3.1.9 Offset 4D0h: Master PIC ELCR1—Master Controller Edge/Level Triggered
=T | 1= o= 290
6.3.1.10 Offset 4D1h: Slave PIC ELCR2—Slave Controller Edge/Level Triggered
S0 ] =] 291
6.4 Advanced Programmable Interrupt Controller (APIC) .....ciiiiiiiiiiiiiiiieiciieeiaeas 292
Intel® Communications Chipset 89xx Series - Datasheet
April 2014

Order Number: 327879-005US

13



6.4.1 APIC REGISEEN MaP ettt 292
6.4.2 APIC DireCt REGISTEIS .. vt 292
6.4.2.1 IND—INdEX REGISTOI ..uuieiiie it e e aeaeas 292
6.4.2.2 DAT—Data ReGISter ....iiiiiiiiiii i 293
6.4.2.3 EOIR—EOQOI REGISEEI 1.uiuiiiiiiii i et e e e 293
6.4.3 APIC Indirect REgiSters. .. ciuiiiiieiii e 294
6.4.3.1 Offset 00h: ID—Identification Register ........cccooviiiiiiiiiiii s 295
6.4.3.2 Offset 01h: VER—Version Register.......covieiiiiiiiiiiiiiiii i niennaeens 296
6.4.3.3 Offset 10h: REDIR_TBLO—Redirection Table O......c.ccovviiiiiiiiiiiiiiiieenns 296
6.5 Real Time CloCK REGISLEIS .. vt e eaaans 299
6.5.1 I/O Register AdAresS Map ..uieiie it e e e enee e eaanans 299
6.5.2 IndeXed REGISTEIS .. uuitiit it e e 300
6.5.2.1 Offset 0Ah: RTC_REGA—Register A.....ccviiiiiiiiiii e e 301
6.5.2.2 Offset 0Bh: RTC_REGB—Register B (General Configuration).................. 302
6.5.2.3 Offset OCh: RTC_REGC—Register C (Flag Register)........c.coeveiniiiiennnnnn. 303
6.5.2.4 Offset ODh: D—Register D (Flag Register) .......ccvvviiiiiiiiiiiniiiiennas 304
6.6  Processor Interface Registers (LPC I/F—BO:D31:F0) ccicviiiiiiiiiiiiiiiiiciee e e e 305
6.6.1 Processor Interface PCI Registers Address Map .......ccvevieiiiiiiiiiiiiiniiiiennenens 305
6.6.1.1 Offset 61h: NMI_SC—NMI Status and Control Register.............cocevvinenns 306
6.6.1.2 Offset 70h: NMI_EN—NMI Enable (and Real Time Clock Index) Register .307
6.6.1.3 Offset 92h: PORT92—Fast A20 and Init Register..........ccovivviiiiniiininns 307
6.6.1.4 Offset FOh: COPROC_ERR—Coprocessor Error Register..........coccvvvininenns 308
6.6.1.5 Offset CF9h: RST_CNT—Reset Control Register .........ccovviviiiiiiininennnn. 308
6.7 Power Management Registers (PM—BO:D31:F0)...cciiviiiiiiiiiiiiiiiiiiiiiiirieeieeeneanens 310
6.7.1 Power Management PCI Configuration Registers ........cccovviiiiiiiiiieiiiniinnnns 310
6.7.1.1 Offset AOh: GEN_PMCON_1—General PM Configuration 1 Register ......... 311
6.7.1.2 Offset A2h: GEN_PMCON_2—General PM Configuration 2 Register ......... 313
6.7.1.3 Offset A4h: GEN_PMCON_3—General PM Configuration 3 Register ......... 315
6.7.1.4 Offset A6h: GEN_PMCON_LOCK- General Power Management Configuration
(oo QN 2= [ ) = 318
6.7.1.5 Offset A9h: Chipset Initialization Register 4 .........cooviviiiiiiiiiiiiiiiennns 318
6.7.1.6 Offset ABh: BM_BREAK_EN RegiSter ....cviuiiiiiiiiiiiiii e eeee e eaeaens 319
6.7.1.7 Offset ACh: PMIR—Power Management Initialization Register ................ 319
6.7.1.8 Offset B8h: GPIO_ROUT—GPIO Routing Control Register .............ccevuvne. 320
6.7.2 N 7 @ 0= T = 320
6.7.2.1 Offset B2h: APM_CNT—Advanced Power Management Control Port
RIS O 1t 321
6.7.2.2 Offset B3h: APM_STS—Advanced Power Management Status Port
REGISTr i 321
6.7.3 Power Management I/O ReQISTErS ....ociiviiiiiiii e 322
6.7.3.1 Offset PMBASE+00h: PM1_STS—Power Management 1 Status Register .. 323
6.7.3.2 Offset PMBASE + 02h: PM1_EN—Power Management 1 Enable Register..326
6.7.3.3 Offset PMBASE + 04h: PM1_CNT—Power Management 1 Control ........... 327
6.7.3.4 Offset PMBASE + 08h: PM1_TMR—Power Management 1 Timer Register.328
6.7.3.5 Offset PMBASE + 20h: GPEO_STS—General Purpose Event 0 Status
REGISEr i 329
6.7.3.6 Offset PMBASE + 28h: GPEO_EN—General Purpose Event 0 Enables
RISl et 331
6.7.3.7 Offset PMBASE + 30h: SMI_EN—SMI Control and Enable Register.......... 333
6.7.3.8 Offset PMBASE + 34h: SMI_STS—SMI Status Register ........c.c.cocvevenene. 335
6.7.3.9 Offset PMBASE +38h: ALT_GP_SMI_EN—Alternate GPI SMI Enable
REGISTr i 338
6.7.3.10 Offset PMBASE +3Ah: ALT_GP_SMI_STS—Alternate GPI SMI Status
RIS e 338
6.7.3.11  Offset PMBASE +3Ch: UPRWC—USB Per-Port Registers Write Control..... 339
6.7.3.12  Offset PMBASE +42h: GPE_CNTL—General Purpose Control Register...... 340
6.7.3.13 Offset PMBASE +44h: DEVACT_STS—Device Activity Status Register ..... 341
6.7.3.14  Offset PMBASE +50h: PM2_CNT—Power Management 2 Control ............ 342

Intel® Communications Chipset 89xx Series - Datasheet
April 2014
14 Order Number: 327879-005US



[ | ®
Contents l n tel ,
6.8 System Management TCO Registers (BO:D31:F0) ...ovviiiiniiniieiiiiiiiii e eeeeaes 342
6.8.1 TCO REGISEEr I/O MaP cuiuieiniie ittt et e e s r e e e e e e e e e e e e enaneaens 342
6.8.1.1 Offset TCOBASE +00h: TCO_RLD—TCO Timer Reload and Current Value
=T | 1= o= 343
6.8.1.2 Offset TCOBASE +02h: TCO_DAT_IN—TCO Data In Register ................ 343
6.8.1.3 Offset TCOBASE +03h: TCO_DAT_OUT—TCO Data Out Register............ 344
6.8.1.4 Offset TCOBASE +04h: TCO1_STS—TCO1 Status Register.................... 344
6.8.1.5 Offset TCOBASE +06h: TCO2_STS—TCO?2 Status Register.................... 346
6.8.1.6 Offset TCOBASE +08h: TCO1_CNT—TCO1 Control Register .................. 348
6.8.1.7 Offset TCOBASE +0Ah: TCO2_CNT—TCO?2 Control Register .................. 349
6.8.1.8 Offset TCOBASE +0Ch and Offset TCOBASE +0Dh: TCO_MESSAGE1 and
TCO_MESSAGE2 REGISLEIS .uuuiiuiiiiiiiiiiiiiiiiir e eas 350
6.8.1.9 Offset TCOBASE + OEh: TCO_WDCNT—TCO Watchdog Control Register . 350
6.8.1.10 Offset TCOBASE + 10h: SW_IRQ_GEN—Software IRQ Generation
REGISTEE vt 351
6.9  General Purpose I/O Registers (BO:D31:FO) . .ciciiiiiriiiiiiiiiniieiieeineneeienenesneanennenes 352
6.9.1 General Purpose I/0 Signals ....c.ieiiiiiiiii i e 352
6.9.1.1 Offset GPIOBASE + 00h: GPIO_USE_SEL—GPIO Use Select Register...... 353
6.9.1.2 Offset GPIOBASE + 04h: GP_IO_SEL—GPIO Input/Output Select Register....
354
6.9.1.3 Offset GPIOBASE + 0Ch:GP_LVL—GPIO Level for Input or Output
REGISEEE v 354
6.9.1.4 Offset GPIOBASE + 18h: GPO_BLINK—GPO Blink Enable Register ......... 355
6.9.1.5 Offset GPIOBASE + 1Ch: GP_SER_BLINK—GP Serial Blink Data ............ 356
6.9.1.6 Offset GPIOBASE + 20h: GP_SB_CMDSTS—GP Serial Blink Command
AU S 1ttt e 357
6.9.1.7 Offset GPIOBASE + 24h: GP_SB_DATA—GP Serial Blink Data ............... 358
6.9.1.8 Offset GPIOBASE + 28h: GPI_NMI_EN—GPI NMI Enable ..........ccccvvenens 358
6.9.1.9 Offset GPIOBASE + 2Ah: GPI_NMI_STS—GPI NMI Status..........cocvvvunens 359
6.9.1.10 Offset GPIOBASE + 2Ch: GPI_INV—GPIO Signal Invert Register............ 359
6.9.1.11  Offset GPIOBASE + 30h: GPIO_USE_SEL2—GPIO Use Select 2 Register. 360
6.9.1.12  Offset GPIOBASE + 34h: GP_IO_SEL2—GPIO Input/Output Select 2
=T | 1= o= 361
6.9.1.13  Offset GPIOBASE + 38h: GP_LVL2—GPIO Level for Input or Output 2
S0 ] =] 361
6.9.1.14  Offset GPIOBASE + 40h: GPIO_USE_SEL3—GPIO Use Select 3 Register. 362
6.9.1.15  Offset GPIOBASE + 44h: GP_IO_SEL3—GPIO Input/Output Select 3
S0 ] =] 363
6.9.1.16  Offset GPIOBASE + 48h: GP_LVL3—GPIO Level for Input or Output 3
REGISEEE vt 364
6.9.1.17  Offset GPIOBASE + 60h: GP_RST_SEL1—GPIO Reset Select................. 365
6.9.1.18 Offset GPIOBASE + 64h: GP_RST_SEL2—GPIO Reset Select................. 366
6.9.1.19  Offset GPIOBASE + 68h: GP_RST_SEL3—GPIO Reset Select................. 366
7.0 Chipset Configuration Registers (BO:D31:FO) ........ccooviiiiiiiiiiiiiiiii e eeaes 367
7.1 Chipset Configuration ReGISTEIrS ... .civiiiiiiiii i e reeas 367
7.1.1 Chipset Configuration Register Memory Map (Memory Space)......c.ccvvvvvinvnnns 367
7.1.1.1 Offset 0014h: VOCTL—Virtual Channel 0 Resource Control Register ....... 370
7.1.1.2 Offset 001Ah: VOSTS—Virtual Channel 0 Resource Status Register........ 371
7.1.1.3 Offset 001Ch: V1CAP—Virtual Channel 1 Resource Capability Register ... 371
7.1.1.4 Offset 0020h: V1CTL—Virtual Channel 1 Resource Control Register ....... 372
7.1.1.5 Offset 0026h: V1STS—Virtual Channel 1 Resource Status Register ........ 372
7.1.1.6 Offset 0050h: CIRO—Chipset Initialization Register O...........ccvvvvivinennns 373
7.1.1.7 Offset 0088h: CIR1—Chipset Initialization Register 1............ccoovinnen. 373
7.1.1.8 Offset 00ACh: REC—Root Error Command Register.........coevieviiiiinnnnnns 374
7.1.1.9 Offset 01A0h: ILCL—Internal Link Capabilities List Register .................. 374
7.1.1.10 Offset 01A4h: LCAP—Link Capabilities Register..........cccecvviiiiiiiiiininnnns 375
7.1.1.11  Offset 01A8h: LCTL—Link Control Register .........ccoceviiiiiiiiiiiiiiiiienens 375
7.1.1.12  Offset 01AAh: LSTS—Link Status Register.........cocooviiiiiiiiiiiiiiiiiieneeen, 376
7.1.1.13  Offset 0220h: BCR—Backbone Configuration Register............cccevvvinnen. 376
Intel® Communications Chipset 89xx Series - Datasheet
April 2014

Order Number: 327879-005US

15



=)
~re
D

7.1.1.14  Offset 0224h: RPC—Root Port Configuration Register .............cocvieinennn. 377
7.1.1.15  Offset 0234h: DMIC—DMI Control Register.........cocoiiiiiiiiiiiiiiiiiieieens 378
7.1.1.16  Offset 0238h: RPFN—Root Port Function Number and Hide for PCI Express*
ROOE POIMTS 1.uiitiii i s 378
7.1.1.17  Offset 0290h: Reserved Register .......ccooieiiiiiiiiiiiii e 379
7.1.1.18 Offset 1D40H: CIR5—Chipset Initialization Register 5............ccocevivinnen. 380
7.1.1.19  Offset 1IEOOh: TRSR—Trap Status Register.........ccocvviiiiiiiiiiiiiiieene 380
7.1.1.20 Offset 1E10h: TRCR—Trapped Cycle Register........ccovvieiniiiiiiniiiinennnnns 381
7.1.1.21  Offset 1E18h: TWDR—Trapped Write Data Register............ccocvvvvinnnnen. 381
7.1.1.22  Offset 1E80h: IOTRNn—I/O Trap Register (0-3) ....coovvriiiiiiiiiiiiiiiiinenennss 382
7.1.1.23  Offset 2010h: DMC—DMI Miscellaneous Control Register .................c..... 383
7.1.1.24  Offset 2024h: CIR6—Chipset Initialization Register 6 .............cocevvvnnens 383
7.1.1.25  Offset 2324h: DMC2—DMI Miscellaneous Control Register 2.................. 384
7.1.1.26  Offset 60h: SBI Unified AFE Address Register..........ccovviuiiiiiinniininennns 384
7.1.1.27  Offset 64h: SSBI Unified AFE Data Register ........c.coovviiiiiiiiiiiiiiinnnne, 385
7.1.1.28  Offset 68h: SBI Unified AFE Status Register........c.ccooviiiiiiiiiiiiininnne, 386
7.1.1.29  Offset 3000h: TCTL—TCO Configuration Register............coceveiniiiiinninnn. 387
7.1.1.30 Offset 3100h: D31IP—Device 31 Interrupt Pin Register ............ccocvnnnen. 388
7.1.1.31  Offset 3108h: D29IP—Device 29 Interrupt Pin Register ............ccocvvvenen. 389
7.1.1.32  Offset 310Ch: D28IP—Device 28 Interrupt Pin Register ............c.cocvuenens 390
7.1.1.33  Offset 3124h: D22IP—Device 22 Interrupt Pin Register .............cocevnenen. 391
7.1.1.34  Offset 3140h: D31IR—Device 31 Interrupt Route Register.................... 392
7.1.1.35 Offset 3144h: D29IR—Device 29 Interrupt Route Register .................... 393
7.1.1.36  Offset 3146h: D28IR—Device 28 Interrupt Route Register.................... 394
7.1.1.37  Offset 315Ch: D22IR—Device 22 Interrupt Route Register.................... 395
7.1.1.38 Offset 31FEh: OIC—Other Interrupt Control Register...........cocoevieieininnns 396
7.1.1.39  Offset 3310h: PRSTS—Power and Reset Status ............coeviviiiiniiiiininnns 397
7.1.1.40 Offset 3314h: CIR7—Chipset Initialization Register 7 ..........coccvvviiinnen. 398
7.1.1.41  Offset 3324h: CIR8—Chipset Initialization Register 8 ............cccoieinininins 398
7.1.1.42  Offset 3330h: CIR9—Chipset Initialization Register 9 ............ccocvvvvinnens 398
7.1.1.43  Offset 3340h: CIR10—Chipset Initialization Register 10.............c.cevvvnen. 399
7.1.1.44  Offset 3350h: CIR13—Chipset Initialization Register 13...........cccvvininens 399
7.1.1.45 Offset 3368h: CIR14—Chipset Initialization Register 14.............c.coevvnen. 399
7.1.1.46  Offset 3378h: CIR15—Chipset Initialization Register 15.............c.cevveen. 400
7.1.1.47  Offset 3388h: CIR16—Chipset Initialization Register 16................ccenens 400
7.1.1.48 Offset 33A0h: CIR17—Chipset Initialization Register 17............ccocvvvenen. 400
7.1.1.49  Offset 33A8h: CIR18—Chipset Initialization Register 18................ccevnet. 401
7.1.1.50 Offset 33C0Oh: CIR19—Chipset Initialization Register 19............cccvvvvinens 401
7.1.1.51  Offset 33CCh: CIR20—Chipset Initialization Register 20...........cccvvevnenen. 401
7.1.1.52  Offset 33D0h: CIR21—Chipset Initialization Register 21.............cccenenee. 402
7.1.1.53  Offset 33D4h: CIR22—Chipset Initialization Register 22................ccenens 402
7.1.1.54  Offset 3400h: RC—RTC Configuration Register ..........cccvveviiiiiiiiinininnnne. 403
7.1.1.55  Offset 3404h: HPTC—High Precision Timer Configuration Register.......... 404
7.1.1.56  Offset 3410h: GCS—General Control and Status Register...................... 405
7.1.1.57  Offset 3414h: BUC—Backed Up Control Register..........ccevvviiiiiiieininnnnn. 407
7.1.1.58  Offset 3418h: FD—Function Disable Register.........c.ccocvviiiiiiiiiiiinnnnn. 408
7.1.1.59 Offset 341Ch: CG—Clock Gating........coieiuiiiiiiiii e 410
7.1.1.60 Offset 3420h: FDSW—Function Disable SUS Well............c.ccviiiiiiniinnnns 411
7.1.1.61  Offset 3428h: FD2—Function Disable 2 ..........cccoioiiiiiiiiiiii e 411
7.1.1.62  Offset 3500h: USBIR[0:5]—USB Initialization Register [0-5]................. 412
7.1.1.63  Offset 3564h: USBIRC—USB Initialization Register C...........ccocevvvininnnnnn 413
7.1.1.64  Offset 3570h: USBIRA—USB Initialization Register A.........ccccvveviiininnnne. 413
7.1.1.65 Offset 357Ch: USBIRB—USB Initialization Register B...........ccccoevvininenens 414
7.1.1.66  Offset 3590h: MISCCTL—Miscellaneous Control Register....................... 415
7.1.1.67  Offset 359Ch: PDO—USB Port Disable Override ..........cocvvviiiiniiiiinnnnnns 416
7.1.1.68 Offset 35A0h: USBOCM1—Overcurrent MAP Register 1..........cccevvinininens 417
7.1.1.69  Offset 35B0h: RMHWKCTL—Rate Matching Hub Wake Control Register...418
8.0 SATA* Controller Registers (BO:D31:F2) ......ccoiiiiiiiiiiii i e e aea 420
8.1 PCI Configuration RegiSters.....civuiiiiiii i e e eeas 420

Intel® Communications Chipset 89xx Series - Datasheet
April 2014
16 Order Number: 327879-005US



Contents l n tel ’

8.1.1 SATA* Controller PCI Register Address Map ......c.ccvvieiiiiiiiiiniiiiieiinereneeas 420
8.1.1.1 Offset 00h: Vendor Identification Register..........cocoiiiiiiiiiiiiiiiiiinens 422
8.1.1.2 Offset 02h: Device Identification Register.........cooiiiiiiiiiiiiiiiiieenens 422
8.1.1.3 Offset 04h: PCI Command RegIiSter .....cviiiiiiiiiii i i aeeaes 423
8.1.1.4 Offset 06h: PCI Status RegiSter ......cvcviieiiiiiiii e 424
8.1.1.5 Offset 08h: Revision Identification Register .........ccvvvviiiiiiiiiiiinenns 425

8.1.2 Programming Interface Register......cuvviiiiiiiiiiiii i ee 425
8.1.2.1 Offset 0Ah: When Sub Class Code Register = 01lh ....cceviiiiiiiiiiiinnnens 425
8.1.2.2 Offset 0Ah: When Sub Class Code Register = 06h ........cocvvviiiiiiiiiiinnnns 426
8.1.2.3 Offset 0Ah: Sub Class Code Register .......ccvvviiiiiiiiiiiiii i 427
8.1.2.4 Offset OBh: Base Class Code Register......ccvvvviiiiiiiiiiiiiiiiic e 427
8.1.2.5 Offset ODh: Primary Master Latency Timer Register...........ccooviiiiinnnnns 427
8.1.2.6 Offset OEN: Header Ty P e ittt e as 428
8.1.2.7 Offset 10h: Primary Command Block Base Address Register ................. 428
8.1.2.8 Offset 14h: Primary Control Block Base Address Register ..................... 429
8.1.2.9 Offset 18h: Secondary Command Block Base Address Register ............. 429
8.1.2.10 Offset 1Ch: Secondary Control Block Base Address Register ................. 430
8.1.2.11  Offset 20h: Legacy Bus Master Base Address Register ...........c.cvevvennnns 430

8.1.3 AHCI Base Address Register/Serial ATA Index Data Pair Base Address........... 431
8.1.3.1 Offset 24h: When SCCis NOt O1h.....cccoiiiiiiiiiiiii 431
8.1.3.2 Offset 24h: When SCCis 01h .iuiviuiiiiiiiiiiiiiii i 432
8.1.3.3 Offset 2Ch: Subsystem Vendor Identification Register...............c.cevvenen. 432
8.1.3.4 Offset 2Eh: Subsystem Identification Register..........ccvviiiiiiiiiinnnnnn. 433
8.1.3.5 Offset 34h: Capabilities Pointer Register .......cccviviiiiiiiiiiiiic i e 433
8.1.3.6 Offset 3Ch: Interrupt Line Register........coooviiiiiiiii e 433
8.1.3.7 Offset 3Dh: Interrupt Pin Register....c.ccviiiiiiiiiiiiii i eeas 434
8.1.3.8 Offset 40h: IDE Timing RegiSter......cvvviiiiiiiiiiiiiii 434
8.1.3.9 Offset 48h: Synchronous DMA Control Register........c.cvviiiiiiiiiiinnnnns 435
8.1.3.10 Offset 4Ah: Synchronous DMA Timing Register .........ccoviviiiiiiiiiiiiiiiennnns 435
8.1.3.11  Offset 54h: IDE I/O Configuration Register..........ccvvvviiiiiiiiiiiiiiiiiinenne, 436

8.1.4 PCI Power Management Capabilities .......ccooviiiiiiiiiiii e 436
8.1.4.1 Offset 70h: PCI Power Management Capability Identification Register .... 436
8.1.4.2 Offset 72h: PCI Power Management Capabilities Register ..................... 437
8.1.4.3 Offset 74h: PCI Power Management Control and Status Register........... 438

8.1.5 Message Signaled Interrupt Capability .......cccoviiiiiiiii 439
8.1.5.1 Offset 80h: Message Signaled Interrupt Capability Identification ........... 439
8.1.5.2 Offset 82h: Message Signaled Interrupt Message Control ..............ccvens 440
8.1.5.3 Offset 84h: Message Signaled Interrupt Message Address ............c........ 441
8.1.5.5 Offset 90h: MAP—Address Map Register........c.covviiiiiiiiiiiiiiieeeaees 442
8.1.5.6 Offset 92h: PCS - Port Control and Status Register..........cocvvvviviiiininnnns 443
8.1.5.7 Offset 94h: SCLKCG—SATA Clock Gating Control Register ..............cocvis 445
8.1.5.8 Offset 9Ch: SCLKGC—SATA Clock General Configuration Register.......... 446
8.1.5.9 Offset AOh: SIRI—SATA Indexed Registers IndeX .........ccvvviiiiiviniininnnnns 447
8.1.5.10 Offset Adh: STRD—SATA Indexed Register Data ............coevviiniiniininnns 447
8.1.5.11  Offset A8h: SATACRO—SATA Capability Register O .........ccoeviviiiiiiiinnnns 448
8.1.5.12  Offset ACh: SATACR1—SATA Capability Register 1 .......cocovvviiiiiiiiinnnnnns 449
8.1.5.13  Offset BOh: FLRCID—FLR Capability ID ........coviiiiiiiiiiiniiie 450
8.1.5.14  Offset B2h: FLRCLV—FLR Capability Length and Version....................... 450
8.1.5.15  Offset B4h: FLRC—FLR CONtrol ......cooviiiiiiiiiiiiiiiin e 451
8.1.5.16  Offset COh: ATC—APM Trapping Control Register..........c.cocvivviiiiniinnnne. 452
8.1.5.17  Offset C4h: ATS—APM Trapping Status Register...........ccooviiiiiiiiiinnnens 452
8.1.5.18 Offset DOh: SP—Scratch Pad Register......c.ccviviiiiiiiiiiiiiiiiieneieie s 453
8.1.5.19  Offset EOh: BFCS—BIST FIS Control/Status Register.............coevviiiinnnn, 453
8.1.5.20 Offset E4h: BFTD1—BIST FIS Transmit Datal Register................c.ccvvens 455
8.1.5.21  Offset E8h: BFTD2—BIST FIS Transmit Data2 Register............c.ccoevvnnnn. 455

8.1.6 SATA* IndeXed REGISTEIS ..uiiiuiiiitiiii it ae e aaaaeaas 456
8.1.6.1 Offset 18h: SATA* Indexed Registers Index

(SATA* Initialization Register) .....cvvviiiiiiiii s 457

Intel® Communications Chipset 89xx Series - Datasheet
April 2014
Order Number: 327879-005US 17



intel.

8.1.6.2 Offset 1Ch: SATA* Indexed Registers Index

(SATA* Test Mode Enable Register) ......cooeveiiiiiiiiiiii e 457

8.1.6.3 Offset 28h: SATA* Indexed Registers Index
(SATA* Initialization RegiSter) .....cviuiiiiiiiiii e 458

8.1.6.4 Offset 3Eh: SATA* Indexed Registers Index
(SATA* Initialization ReGISLEr) ....vvviiiiiiiiiiii e eas 458

8.1.6.5 Offset 54h: SATA* Indexed Registers Index
(SATA* Initialization RegiSter) .....cviiiieii e 459

8.1.6.6 Offset 64h: SATA* Indexed Registers Index
(SATA* Initialization ReGISter) ....covieiiiiiiiiii e 459

8.1.6.7 Offset 68h: SATA* Indexed Registers Index
(SATA* Initialization REGISLEr) ....vvviiiiiiiiiiii e aeaeas 460

8.1.6.8 Offset 78h: SATA* Indexed Registers Index
(SATA* Initialization RegiSter) .....ciiiiieiiii e 460

8.1.6.9 Offset 84h: SATA* Indexed Registers Index
(SATA* Initialization ReGISter) ....covieiiiiiiiiii e 461

8.1.6.10 Offset 88h: SATA* Indexed Registers Index
(SATA* Initialization ReGISLEr) ....vvviiiiiiiiiiiii i e eas 461

8.1.6.11  Offset 8Ch: SATA* Indexed Registers Index
(SATA* Initialization RegiSter) .....ouiiiiieiii e 462

8.1.6.12  Offset 94h: SATA* Indexed Registers Index
(SATA* Initialization RegiSter) .....cvvuiiiiiiiiiii e 462

8.1.6.13  Offset AOh: SATA* Indexed Registers Index
(SATA* Initialization ReGISter) ....vvviiiiiiiiiiiii i ea 463

8.1.6.14  Offset A8h: SATA* Indexed Registers Index
(SATA* Initialization RegiSter) .....ciiiiieiiii e 463

8.1.6.15 Offset C4h: SATA* Indexed Registers Index
(SATA* Initialization RegIiSter) .....civeiiiiiiiiiii e 464

8.1.6.16  Offset C8h: SATA* Indexed Registers Index
(SATA* Initialization ReGISLEr) ....vvviiiiiiiiiiiic e eas 464
8.2  Bus Master IDE I/O Registers (BO:D31:F2)...cciiiiiiiiiiiiiiniiiinsna e 465
8.2.1 Bus Master IDE I/O Register Address Map ......coceviieiiiiiiiiiiiiiiiineiieseneenens 465
8.2.1.1 Offset 00h: Bus Master IDE Command Register Primary .............coeevnene. 466
8.2.1.2 Offset 02h: Bus Master IDE Status Register Primary ........cccoviviviiiininnnns 467
8.2.1.3 Offset 04h: Bus Master IDE Descriptor Table Pointer Register Primary .... 468
8.2.1.4 Offset 08h: Bus Master IDE Command Register Secondary.................... 469
8.2.1.5 Offset OAh: Bus Master IDE Status Register Secondary...........ccoeevvvnnnnn. 470
8.2.1.6 Offset OCh: Bus Master IDE Descriptor Table Pointer Register Secondary 471
8.2.1.7 Offset 10h: AHCI IndeX RegiSter .....ovviiiiiiiiiiii e 471
8.2.1.8 Offset 14h: AHCI Index Data Register......cocvvviiiiiiiiiiiiiiiiiii s 472
8.3 Serial ATA Index/Data Pair Superset Registers.......cuvvviiiiiiiiiiiiiiiii e 473
8.3.1 Y o] = ol =T [ 13 =T 473
8.3.1.1 Offset SIDPBA + 00h: Serial ATA INdeX....viviiiiiiiiiiiiiii e 473
8.3.1.2 Offset 04h: Serial ATA Data.....ccviiiiiiiiiii i e aeeas 474
S B S A o [ B =T =] o < = 474
8.4.1 AHCI Generic Host Control RegiSters .....vvvviiiiiiii i e eas 475
8.4.1.1 Offset 00h: Host Capabilities Register ......cccvvviiiiiiiiiiiiiiei e 475
8.4.1.2 Offset 04h: Global PCH Control Register.......c.cooiiiiiiiiiiiiiiieieeas 478
8.4.1.3 Offset 08h: Interrupt Status Register.......cooviiiiiiiiiii e 479
8.4.1.4 Offset OCh: Ports Implemented Register.........coovviiiiiiiiiiiiiiicciieens 480
8.4.1.5 Offset 10h: Serial AHCI VersioN.....oviviiiiiiiiiiii e eas 480
8.4.1.6 Offset 14h: Serial Command Completion Coalescing Control Register ..... 481
8.4.1.7 Offset 18h: Serial Command Completion Coalescing Ports Register ........ 482
8.4.1.8 Offset 1Ch: Serial Enclosure Management Location Register.................. 482
8.4.1.9 Offset 20h: Serial Enclosure Management Control Register ................... 483
8.4.1.10 Offset 24h: Serial Extended Host Capabilities..........c.cevviiiiiiiiiiiiinnnnns 484
8.4.1.11  Offset 6Ch: Serial NVMHCI Ports Implemented............ccoiiiiiiiiiinnenns 485
8.4.1.12  Offset 70h: Serial AHCI VerSiON......cceiuiuiiiiiiiiiie e e e eaeeee e 485
8.4.1.13  Offset AOh: Serial Vendor SPeCifiC ....ccvviiiiiiii i e 486

Intel® Communications Chipset 89xx Series - Datasheet
April 2014
18 Order Number: 327879-005US



Contents

-b-b-lk-b-b-b-b-b-b-b-b-b -b-b

NNNNNNNNNNNN I\)N

Port Registers

Register

HHH»—Ll—A\Dm\lO\U'I-bw N R

APWNHFHO

Offset 300h: Port [4:5] Command List Base Address Register ...............
Offset 304h: Port [4:5] Command List Base Address Upper 32-Bits

Offset 308h: Port [4:5] FIS Base Address Register .......c.ccovvvvvviniiiinnnnnns
Offset 30Ch: Port [4:5] FIS Base Address Upper 32-Bits Register..........
Offset 310h: Port [4:5] Interrupt Status Register.........cccovvvviiiiinnnen.
Offset 314h: Port [4:5] Interrupt Enable Register.........ccooeviiiiiiiinnnns
Offset 318h: Port [4:5] Command Register ......ccocviviiiiiiiiiiinaenens
Offset 320h: Port [4:5] Task File Data Register.......cccvvvviiiiiiiiiiniinnnnn.
Offset 324h: Port [4:5] Signature Register........cocoviviiiiiiiiiiiiiineenens
Offset 328h: Port [4:5] Serial ATA Status Register .........cooevviiiiiiinnnns
Offset 32Ch: Port [4:5] Serial ATA Control Register........c.coeevviiiiiinnnnn.
Offset 330h: Port [4:5] Serial ATA Error Register ......ccvvvviiiiiiiiininnnnnns
Offset 334h: Port [4:5] Serial ATA Active ...occiiiiiiiiiiii e
Offset 338h: Port [4:5] Command Issue Register.......cccovvvvviiiiiiinnnnnnn.

9.0 SATA* Controller Registers (BO:D31:F5).........ccociiiiiiiiiiiii e
9.1  PCI Configuration Registers (SATA=BO:D31:F5)...cciiiiiiiiiiiii e
SATA* Controller PCI Register Address Map ......coovieieiiiiiiiniiiiiiereeeeeeaeaes

9.1.1

©
[y
m@@wm@@pp@p@@p@wppwppwp@@pp@pp@p@@p@@pp@

©
=

April 2014

e el e el e e o e e T o S S T g T e e e e N e N = T e

.1.2.1
.1.2.2
.1.2.3

CoNoUrWNF

-
o

Offset 00h: Vendor Identification Register.........coovviiiiiiiiiiiiiiiiiiiiinens
Offset 02h: Device Identification Register........ccoovviiiiiiiiiiiiiiiiic i
Offset 04h: PCI Command Register .......cooiiiiiiiiiiiiiiie e
Offset 06h: PCI Status Register ......ccviviiiiiiiiiiiii i
Offset 08h: RID—Revision Identification Register ...........cccovviiiiiinnnen.
Offset 09h: Programming Interface Register.........cvvvviiiiiiiiiiiiinnnennen
Offset 0Ah: Sub Class Code Register .......ccviviiiiiiiiiiiiii e
Offset 0Bh: BCC—Base Class Code RegisSter.....ccvviviiiiiiiiiiiiniiiiiieiieannss
Offset ODh: Primary Master Latency Timer Register...........ccooviiiiiinnnnns
Offset 10h: Primary Command Block Base Address Register .................

.11 Offset 14h: Primary Control Block Base Address Register .....................
.12 Offset 18h: SCMD-Secondary Command Block Base Address Register....
.13 Offset 1Ch: SCNL- Secondary Control Block Base Address Register........
.14  Offset 20h: Legacy Bus Master Base Address Register ..........ccevvvvininnen.

Offset 24h: SATA Index/Data Pair Base Address Register ...........c.cevuen.

.16  Offset 2Ch: Subsystem Vendor Identification Register..............ccccvevnens
.17  Offset 2Eh: Subsystem Identification Register...........cccvviiiiiiiiiiinnnnen.
.18  Offset 34h: Capabilities Pointer Register ........cccooiiiiiiiiiiiiiiins
.19  Offset 3Ch: Interrupt Line Register......c.cvviiiiiiiiiiiiiiii i
.21 Offset 40h: IDE Timing Register......cciiiiiiii i i aaee
.22 Offset 48h: Synchronous DMA Control Register.........ccooviviiiiiiiiiiiennnns
.23  Offset 4Ah: Synchronous DMA Timing Register ........cccviviiiiiiiiiiiiniinnnns
.24  Offset 54h: IDE I/O Configuration Register.........ccccoviiiiiiiiiiiiiiiiiinnnnnn.
.25 Offset 70h: PCI Power Management Capability Identification Register ....
.26  Offset 72h: PC—PCI Power Management Capabilities Register...............
.27  Offset 74h: PCI Power Management Control and Status Register...........
.28  Offset 90h: MAP—Address Map Register.......cocovviiiiiiiiiiiiiinieeaees
.29  Offset 92h: Port Control and Status Register .........ccvvvviiiiiiiiiiiiiiieinns
.30 Offset A8h: SATA Capability Register O .......coooviiiiiiiiiiiiiii e

e el e e el el e el e e o e e e e S T
=
ul

.1.31  Offset ACh: SATA* Capability Register 1 .......ccoviiiiiiiiiiiiiees
.1.32  Offset BOh: FLR Capability ID ....ccoiiiiiiii i
.1.33  Offset B2h: FLR Capability Length and Value ..........c.ccoiiiiiiiiiiniiinnen,
.1.34  Offset B4h: FLR CONTrOl.c.viiiie i et e s e e e e e eenes
.1.35 Offset COh: APM Trapping Control Register.........ccoveviiiiiiiiiiiiiiiiinnns
.1.36  Offset C4h: APM Trapping Control Register..........ccoovviviiiiiiiiiiiiinnnnnns

Bus Master IDE I/0O Registers (BO:D31:F5) ciiiiiiiiiiiiiiiiiii i aea

Offset 00h: Bus Master IDE Command Register..........coooviiiiiiiiiiiinnnnnn.
Offset 02h: Bus Master IDE Status Register..........cccoviiiiiiiiiiiiiiinnes
Offset 04h: Bus Master IDE Descriptor Table Pointer Register ...............

Serial ATA Index/Data Pair Superset Registers........cccovviiiiiiiiiiiic i
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9.1.3.1 Offset 00h: SINDX—SATA* IndeX Register......cuuiviiriiiiiniiiiineiinennens 533
9.1.3.2 Offset 04h: SDATA—SATA* Index Data Register........cccovvvviiiiiniininennns. 533
9.1.3.3 Offset 04h: PxSSTS—Serial ATA Status Register........cccoiviiiiiiiiiiiinnnns 534
9.1.3.4 Offset 04h: PxSCTL—Serial ATA Control Register.......ccvivviiiiviiiiinnnnnnns 536
9.1.3.5 Offset 04h: PxSERR—Serial ATA Error Register.......ccvivviiiiiiinniiniieinnnnns 538
10.0 EHCI Controller Registers (BO:D29:F0) .........ocoiiiiiiiiiiiiiiiii e aeeaeeas 540
10.1 USB* EHCI Configuration Registers (USB EHCI—BO0:D29:F0) ....covvvviiiiiiiieniiinnnennns 540
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10.1.1.1  Offset 00h: Vendor Identification Register ..........ccoovviiiiiiiiiiiiiieinnns 543
10.1.1.2  Offset 02h: Device Identification Register..........ccocviiiiiiiiiiiiiiiiens 543
10.1.1.3  Offset 04h: PCI Command Register.......covviiiiiiiiiiiiiiiiii e 544
10.1.1.4  Offset 06h: PCI Status Register.......cocoiiiiiiiiiii e 545
10.1.1.5  Offset 08h: RID—Revision Identification Register.........c.c.coevieieiiiiennnn. 546
10.1.1.6  Offset 09h: Programming Interface Register ..........ccovvviiiiiiiiiiniiiinnnnnns 547
10.1.1.7  Offset 0Ah: Sub Class Code Register........cocviiiiiiiiiiiiiiiiii e 547
10.1.1.8  Offset 0Bh: BCC—Base Class Code Register .........ccoviiiiiiiiiiiiiniiinnns 547
10.1.1.9 Offset ODh: Primary Master Latency Timer Register .........cocevviviieinnnnnns 548
10.1.1.10 Offset OEh: Header Type RegiSter......coiviiiiiiiiiiiiiiii e 549
10.1.1.11 Offset 10h: Memory Base Address Register........c.coveieiiiiiiiiiiiiniiiienennn. 549
10.1.1.12 Offset 2Ch: Subsystem Vendor ID Register........cccvviiiiiiiiiieiiiiiiiniennns 550
10.1.1.13 Offset 2Eh: Subsystem ID Register.......c.cviiiiiiiiiiiii e 550
10.1.1.14 Offset 34h: Capabilities Pointer Register.........cccoviiiiiiiiiiiiii e 551
10.1.1.15 Offset 3Ch: Interrupt Line Register......c.coviiiiiiiiiiiiii e 551
10.1.1.16 Offset 3Dh: Interrupt Pin Register ......c.covviiiiiiiii e 551
10.1.1.17 Offset 50h: PCI Power Management Capability ID Register.................... 552
10.1.1.18 Offset 51h: Next Item Pointer #1 Register......cocvvviiiiiiiiiiiiiiiiiiieneas 552
10.1.1.19 Offset 52h: Power Management Capabilities Register ............ccccviviennins 553
10.1.1.20 Offset 54h: Power Management Control/Status Register....................... 554
10.1.1.21 Offset 58h: Debug Port Capability ID Register.........coovvviiiiiiiiiiiiinnnnns 555
10.1.1.22 Offset 59h: Next Item Pointer #2 Register........coooviiiiiiiiiiiiiiiciieens 555
10.1.1.23 Offset 5Ah: Debug Port Base Offset Register.........cccooviiiiiiiiiiiiiiiins 555
10.1.1.24 Offset 60h: USB* Release Number Register .........cccovvviiiiiiiiiiiiiiinnnnns 556
10.1.1.25 Offset 61h: Frame Length Adjustment Register ..........ccooiiiiiiiiiiinnnns 556
10.1.1.26 Offset 62h: Port Wake Capability Register..........cocoiviiiiiiiiiiiiiiee 558
10.1.1.27 Offset 68h: Legacy Support Extended Capability Register ..............evune 559
10.1.1.28 Offset 6Ch: Legacy Support Extended Control/Status Register............... 560
10.1.1.29 Offset 70h: SPECIAL_SMI—Intel Specific USB* 2.0 SMI Register............ 563
10.1.1.30 Offset 80h: ACCESS_CNTL—Access Control Register ........ccovvvviviiinnnnnns 565
10.1.1.31 Offset 84h: EHCIIR1—EHCI Initialization Register 1 ..........ccocvviviiiininnnns 565
10.1.1.32 Offset 98h: FLR_CID—Function Level Reset Capability ID...........ccucvnne.e. 566

10.1.1.33 Offset 99h: FLR_NEXT—Function Level Reset Next Capability Pointer...... 566
10.1.1.34 Offset 9Ah: FLR_CLV—Function Level Reset Capability Length and

V2= 5] o o 567
10.1.1.35 Offset 9Ch: FLR_CTRL—Function Level Reset Control Register............... 568
10.1.1.36 Offset 9Dh: FLR_STS—Function Level Reset Status Register.................. 568
10.2 Memory-Mapped I/O REGISLEIS ....uiiiii i e eaea 569
10.2.1  Host Controller Capability REGISters. ......oiiiie i 569
10.2.1.1  Offset 00h: CAPLENGTH—Capability Registers Length Register .............. 570
10.2.1.2  Offset 02h: HCIVERSION—Host Controller Interface Version Number
REGISEr . ut i 570
10.2.1.3  Offset 04h: HCSPARAMS—Host Controller Structural Parameters ........... 571
10.2.1.4  Offset 08h: HCCPARAMS—Host Controller Capability Parameters
Register (USB* EHCI—BO:D29:F0) ...cuviriiieieiieieieeeeeenesneeeneenenenes 572
10.2.2  Host Controller Operational REgIiSters ........cooeieiiiiiii e 573
10.2.2.1  Offset 20h: USB*2.0_CMD—USB 2.0 Command Register ...................... 574
10.2.2.2  Offset 24h: USB2.0_STS—USB 2.0 Status Register...........oevvvvviniiinnnnnn, 577
10.2.2.3  Offset 28h: USB2.0_INTR—USB 2.0 Interrupt Enable Register............... 580
10.2.2.4  Offset 2Ch: FRINDEX—Frame Index Register ........c.cooviiiiiiiiiiiinnininnns 582

Intel® Communications Chipset 89xx Series - Datasheet
April 2014
20 Order Number: 327879-005US



intel)

Contents
10.2.2.5 Offset 30h: CTRLDSSEGMENT—Control Data Structure Segment
REGISTEE vt 583
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