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VT8237R

“ULTRA V-LINK” SERIAL ATA SOUTH BRIDGE

16-BIT V-LINK FOR HIGH BANDWIDTH NORTH BRIDGE DATA TRANSFER,

DUAL CHANNEL SERIAL ATA / RAID CONTROLLER,

ULTRADMA-133/100/66/33 MASTER MODE EIDE CONTROLLER,

INTEGRATED FAST ETHERNET AND EIGHT PORT USB 2.0,

DIRECT SOUND AC97 AUDIO, KEYBOARD / MOUSE CONTROLLER,

RTC, LPC, SMBUS, SERIAL IRQ, PLUG AND PLAY, ACPI,
AND PC2001 COMPLIANT ENHANCED POWER MANAGEMENT

PRODUCT FEATURES

e Inter-operable with a wide variety of existing VIA North Bridges

Combines with PT890 / K8T890 for high performance Pentium 4 / Athlon 64 (Operton) based server / workstation /
desktop designs

Combines with PT880 / KT600 / KT880 / K8T800 for performance Pentium 4 / Athlon / Athlon 64 (Operton) based
desktop designs

Combines with PM880 / PM800 / KM400A for value Pentium 4 / Athon based desktop designs

Combines with PN880 / PN800 / KN400A for complete Pentium 4 / Athlon based mobile designs

Combines with CN400 for complete featured, power efficient VIA C3 based desktop / mobile embedded designs

e High Bandwidth 1GB/sec 16-bit“Ultra V-Link” Client Controller

Supports 16-bit, 66 MHz, 4x and 8x transfer modes, Ultra V-Link interface with 1 GB/sec total bandwidth
—  Full duplex, with separate 8-bit Up and Down data path and command / strobe, in 8x mode
— Half duplex, with 16-bit data path, in 4x mode
Request / Data split-transaction
Transaction assurance for V-Link Host-to-Client access eliminates V-Link Host-Client Retry cycles
Intelligent V-Link transaction protocol to minimize data wait-state and throttle transfer latency to avoid data
overflow
Highly efficient V-Link arbitration with minimum overhead

e Integrated Peripheral Controllers

Dual channel Serial ATA / RAID controller

Dual channel UltraDMA-133 /100 / 66 / 33 master mode EIDE controller
Integrated Fast Ethernet Controller with 1/ 10/ 100 Mbit capability
Integrated USB 2.0 Controller with four root hubs and eight function ports
AC-link interface for AC-97 audio codec and modem codec

HSP modem support

Integrated DirectSound compatible digital audio controller

LPC interface for Low Pin Count interface to Super-I/O or ROM

e Integrated Legacy Functions

Integrated Keyboard Controller with PS2 mouse support

Integrated DS12885-style Real Time Clock with extended 256 byte CMOS RAM and Day/Month Alarm for ACPI
Integrated DMA, timer, and interrupt controller

Serial IRQ for docking and non-docking applications

Fast reset and Gate A20 operation
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e UltraDMA-133/100/ 66 / 33 Master Mode EIDE (Parallel ATA) Controller

— Dual channel master mode hard disk controller supporting four Enhanced IDE devices

— Transfer rate up to 133MB/sec to cover PIO mode 4, multi-word DMA mode 2 drives, and UltraDMA-133 interface
— Increased reliability using UltraDMA-133/100/66 transfer protocols

—  Thirty-two levels (doublewords) of prefetch and write buffers

— Dual DMA engine for concurrent dual channel operation

— Bus master programming interface for SFF-8038i rev.1.0 and Windows-95 compliant

—  Full scatter gather capability

—  Support ATAPI compliant devices including DVD devices

— Support PCI native and ATA compatibility modes

— Complete software driver support

e Dual Channel Serial ATA / RAID Controller

— Complies with Serial ATA Specification Revision 1.0

— Dual Channel master mode PCI

—  On-chip two-channel Serial ATA (S-ATA) PHY for support of up to two S-ATA devices directly

— Supports optional external S-ATA PHY on P-ATA secondary port for support of two additional S-ATA devices

—  Primary P-ATA port can support two P-ATA devices (master and slave) along with two S-ATA devices on the P-
ATA secondary port (with external S-ATA PHY) plus two more S-ATA devices on the direct S-ATA interface

— S-ATA devices can be configured in multiple RAID configurations — supports RAID Level 0, RAID Level 1, RAID
Level 0+1 and JBOD

— S-ATA drive transfer rate is capable of up to 150 MB/s per channel (serial speed of 1.5 Gbit/s)

— External Crystal input for Serial ATA port operation

e Fast Ethernet Controller

— High performance PCI master interface with scatter / gather and bursting capability
— Standard MII interface to external PHY ceiver

— 1/10/100 MHz full and half duplex operation

— Independent 2K byte FIFOs for receive and transmit

— Flexible dynamically loadable EEPROM algorithm

— Physical, Broadcast, and Multicast address filtering using hashing function

— Magic packet and wake-on-address filtering

— Software controllable power down

e Universal Serial Bus Controller

— USB v2.0 and Enhanced Host Controller Interface (EHCI) v1.0 compatible

— USB vl.1 and Universal Host Controller Interface (UHCI) v1.1 compatible

— Four root hubs and eight functional ports

— Integrated physical layer transceivers with optional over-current detection status on USB inputs
— Port 0 support of direct communication via built-in device controller

— Eighteen level (doublewords) data FIFO with full scatter and gather capability

— Legacy keyboard and PS/2 mouse support

e Direct Sound Ready AC97 Digital Audio Controller

— AC-Link access to 4 CODECs (AC97 + AMC97 + MC97)

—  Multichannel Audio

— Bus Master Scatter / Gather DMA

— Dedicated read and write channels supporting simultaneous stereo playback and record
— Dedicated read and write channels supporting simultaneous modem receive and transmit
— 1 stereo DirectSound channel with source / volume control / mixer

— 1 shared FM / SPDIF PCM read channel

— 1 dedicated channel supporting multi-channel audio

— 32-byte line-bufers for each SGD channel

— Programmable 8bit / 16bit mono / stereo PCM data format support

— AC97 2.2 compliant
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e System Management Bus Interface

— Host interface for processor communications
— Slave interface for external SMBus masters

e Concurrent PCI Bus Controller

— 33 MHz operation

—  Supports up to six PCI masters

— Peer concurrency

—  Concurrent multiple PCI master transactions; i.e., allow PCI masters from both PCI buses active at the same time
— Zero wait state PCI master and slave burst transfer rate

— PCI to system memory data streaming up to 132Mbyte/sec (north bridge data transfer via high speed V-Link)

—  PCI master snoop ahead and snoop filtering

— Eight DW of CPU to PCI posted write buffers

— Byte merging in the write buffers to reduce the number of PCI cycles and to create further PCI bursting possibilities
— Enhanced PCI command optimization (MRL, MRM, MWI, etc.)

— Four lines of post write buffers from PCI masters to DRAM

— Sixteen levels (double-words) of prefetch buffers from DRAM for access by PCI masters

— Delay transaction from PCI master accessing DRAM

— Transaction timer for fair arbitration between PCI masters (granularity of two PCI clocks)

— Symmetric arbitration between Host/PCI bus for optimized system performance

— Complete steerable PCI interrupts

— PCI-2.2 compliant, 32 bit 3.3V PCI interface with 5V tolerant inputs

e Sophisticated PC2001-Compatible Mobile Power Management

— Supports both ACPI (Advanced Configuration and Power Interface) and legacy (APM) power management

— ACPI v2.0 and APM v1.2 Compliant

— CPU clock throttling and clock stop control for complete ACPI CO to C3 state support

— PCI bus clock run, Power Management Enable (PME) control, and PCI/CPU clock generator stop control

— Supports multiple system suspend types: power-on suspends with flexible CPU/PCI bus reset options,
suspend to DRAM, and suspend to disk (soft-off), all with hardware automatic wake-up

— Multiple suspend power plane controls and suspend status indicators

— One idle timer, one peripheral timer and one general purpose timer, plus 24/32-bit ACPI compliant timer

— Normal, doze, sleep, suspend and conserve modes

— Global and local device power control

— System event monitoring with two event classes

— Primary and secondary interrupt differentiation for individual channels

— Dedicated input pins for power and sleep buttons, external modem ring indicator, and notebook lid open/close for
system wake-up

— 32 general purpose input ports and 32 output ports

— Multiple internal and external SMI sources for flexible power management models

— Enhanced integrated real time clock (RTC) with date alarm, month alarm, and century field

— Thermal alarm on external temperature sensing circuit

— 1I/O pad leakage control

e Plug and Play Controller

— PCl interrupts steerable to any interrupt channel
— Steerable interrupts for integrated peripheral controllers: USB, floppy, serial, parallel, and audio
—  Microsoft Windows XP™, Windows NT™, Windows 2000™, Windows 98™ and plug and play BIOS compliant

¢ Built-in NAND-tree pin scan test capability
e 0.22um, 2.5V, low power CMOS process

e Single chip 27 x 27 mm, 1.0 mm ball pitch, 539 pin BGA
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OVERVIEW

The VT8237R South Bridge is a high integration, high performance, power-efficient, and high compatibility device that supports
Intel and non-Intel based processor to V-Link bus bridge functionality to make a complete Microsoft PC2001-compliant PCI/LPC
system. The VT8237R includes standard intelligent peripheral controllers:

a) Serial ATA dual channel controller with RAID capability.

b) Master mode enhanced IDE controller with dual channel DMA engine and interlaced dual channel commands. Dedicated
FIFO coupled with scatter and gather master mode operation allows high performance transfers between PCI and IDE
devices. In addition to standard PIO and DMA mode operation, the VT8237R also supports the UltraDMA-133, 100, 66, and
33 standards to allow reliable data transfer at rates up to 133 MB/sec. The IDE controller is SFF-8038i v1.0 and Microsoft
Windows-family compliant.

c) IEEE 802.3 compliant 10 / 100 Mbps PCI bus master Ethernet MAC with standard MII interface to external PHY ceiver.

d) Universal Serial Bus controller that is USB v2.0 / 1.1 and Universal HCI v2.0 / 1.1 compliant. The VT8237R includes four
root hubs with eight function ports with integrated physical layer transceivers. The USB controller allows hot plug and play

and isochronous peripherals to be inserted into the system with universal driver support. The controller also implements
legacy keyboard and mouse support so legacy software can run transparently in a non-USB-aware OS environment.

e) Integrated bus-mastering dual full-duplex direct-sound AC97-link-compatible sound system.

f) Full System Management Bus (SMBus) interface.

g) Keyboard controller with PS2 mouse support.

h) Real Time Clock with 256 byte extended CMOS. In addition to the standard ISA RTC functionality, the integrated RTC also
includes the date alarm, century field, and other enhancements for compatibility with the ACPI standard.

i) Notebook-class power management functionality compliant with ACPI and legacy APM requirements. Multiple sleep states
(power-on suspend, suspend-to-DRAM, and suspend-to-Disk) are supported with hardware automatic wake-up. Additional
functionality includes event monitoring, CPU clock throttling and stop (Intel processor protocol), PCI bus clock stop control,
modular power, clock and leakage control, hardware-based and software-based event handling, general purpose I/O, chip
select and external SMI.

j) Plug and Play controller that allows complete steerability of all PCI interrupts and internal interrupts / DMA channels to any
interrupt channel. One additional steerable interrupt channel is provided to allow plug and play and reconfigurability of on-
board peripherals for Windows family compliance.

HA ) MA/Command
HD North Bridge MD System Memory

CPU

Sideband Signals: DIMM Module ID

Init / A20M#
INTR / NMI
SMI / StopClk :
FERR / IGNNE USB 2.0 Ports 0-7 EXPan;lson
Sleep APIC Keyboard / Mouse Car

VT8237R
539 BGA

PCI

LPC

Boot ROM IDE Primary and Secondary
Serial ATA Ports 1 and 2

' AC97 Link

%téo;r (;1 GPIO, Power Control, Reset
MII Fast Ethernet Interface

Figure 1. PC System Configuration Using the VT8237R
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The VT8237R also enhances the functionality of standard integrated peripherals. The integrated interrupt controller supports both
edge and level triggered interrupts channel by channel. The integrated DMA controller supports type F DMA in addition to
standard ISA DMA modes. Compliant with the PCI-2.2 specification, the VT8237R supports delayed transactions and remote
power management so that slower internal ISA peripherals do not block the traffic of the PCI bus. Special circuitry is built in to
allow concurrent operation without causing deadlock even in a PCI-to-PCI bridge environment. The chip also includes eight
levels (doublewords) of line buffers from the PCI bus to internal ISA bus devices to further enhance overall system performance.

The high performance Serial ATA RAID Controller in the VT8237R supports RAID Level 0, RAID Level 1, RAID Level 0+1 and
JBOD. The internal PCI interface of the Serial ATA controller complies with PCI Specification Revision 2.2. The chip also
complies with revision 1.0 of the scatter / gather host DMA mechanism of “Programming Interface for Bus Master IDE
Controller”. The VT8237R complies with Serial ATA Specification Revision 1.0 and includes two internal Serial-ATA direct
interfaces (i.e., a two-channel S-ATA PHY is provided on-chip) plus two Parallel-ATA channels (primary and secondary). An
external S-ATA PHY is also supported which is multiplexed on the P-ATA secondary interface. By that mechanism, an external
Serial-ATA PHY can be implemented on the secondary Parallel-ATA interface for support of up to four S-ATA devices total (see
figures below) along with two Parallel-ATA devices (master and slave) on the Parallel-ATA primary channel.

Transport 1 . [ ]
o P > PN Link 1 IR PHY1 L SATA 1 %
SRAM
Mux
Host (g «—> > Link2 |4» PHY2 || [ SATA2 |
Interface Transport 2 L |
SRAM
SATA Controller |
PATA Primary Channel
Parallel ATA EIDE Controller

PATA Secondary Channel
Master Slave

Figure 2. Block Diagram with 2 Serial-ATA devices
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Host
Interface|

oyl | Transport 1
SRAM

)

Transport 2
SRAM

A

PHY1

A

\ 4

PHY2

|
SATA Devices 1 %
1

< » Link 1
< » Link 2
Mux
< » Link 3
» Link 4

A

\ 4

SATA Controller

A

Serial-ATA
LITE
Interface

Master Slave
Figure 3. Block Diagram with 4 Serial-ATA devices
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PINOUTS Figure 4. Ball Diagram (Top View)

INTG#  INT M USB USB USB
GPIO14  A# D D OCs5# OCT7# OC6#

INTH#  INT M USB USB USB
GPIO15 B# OC4+# | REXT | OC2#

INT VSUS | USB USB
PERR#| "y USB | OC3# OCO#

AD14 | INTE# USB JUPEN# UPWR
GPIO12 OCl1# | GPO9 GPI9

INTF# VD VD VD
ADI0 |Gpio13 08 13 12

ADI5 | PAR Xg | ono | VP

VD VD
AD9 ADI2 05 o1

DEV VL vD | DN
SEL# | AD3  AD6 33 0 STB

I vL | vD | up upP
rRDY# | AD2  ADI 25 03 STB

UP | VD | DN | VD
ADI8 ADI6 |STOP# 2% VK cMp | 07 02

CBE v |vecc] vbo vD VD
AD21  ADI7 | Sy 25 VK 14 11 10

CBE vecC  VCC  vCC | vD
AD24 | 37 | AD20 25 5 | VK VK VK VK VK 15

VCC VCC VCC VCC
AD28 AD27 AD22 25 25 VK VK VK VK

RE VCC VCC VCC VCC
D31 | REQ | AD26 25 VK VK VK VK
GNTS# REQ5# GNT PCI  STP  APICDO 14
GPO7 GPI7  4# 25 CLK CLK# GPIO10

VSUS APICDI  IGN  [\TR

AC_ AC
SYNC RST# | 25 25 T GPIO11 NE# NMI

AC  AC | vsus APICCK
SDOUT sDIo | 25 25 b1o FERR# SMI# A20M#

AC BAT V6

AC D P> [ PD [ PD [ qpu
spit_spi3_J Low# 25 CS3# | DAK# | Al
MS KB

PD  PD PD
DT  CK | PME# Wé 33 A0 A2 | GND | I0R#

SUS AOLGI pp | D | PD | PD
RING#  S7%  THRvA Y3 PM 9 DRQ | DI IOW#| DI4

SUSA# GPO | vsus PD PD PD PD
GPOZ 0 33 AAS 6 8 GND DI5 DI3 D3 D2

sus | vsus  VSUS  VSUS VDSLP S D | sp PD  PD PD
CLK | 33 33 33 0SC 1GP1029 A A pi2 DIl | 6ND | pg

SMB  SMB PWR [ GPIOD U |VIDSEL VGATE | ( $ D PD PD PD PD
CK2 CK1 GD |PCGNTB] GPI028 GPIO8 S AS 1 2 D6 D9 D10 D5

SUSB# RSM | GPIOB PCI L L SER 5 SD IRQ PD
RST# |[PCREQB| STP# ADO IRQ S DAK# 14 D7
p—

GPO | RTC | GPIOA L L L TEST S S SD | SDA2
1 X1 [PCREQAQ REQ0# REQ1# IOW# | ‘strap

RTC v GPIOC L L > D D D SD SDAO
X2 BAT |PCGNTAQ FRM# 3 1 IOR# | strap
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Table 1. Pin List (Numerical Order)

Pin # Pin Name Pin # Pin Name Pin # Pin Name Pin # Pin Name Pin # Pin Name
A03 | IO |INTG#/GPlO14 E03 |I0|AD10 M19 | P [VCCVK W23 | O |PDAO / strap ADO7 |10 |LAD3
A04 | 1T |INTA# E04 |10 |INTF#/GPIOI13 M21 | P [VCCVK W24 | O |PDA2/ strap ADOS8 | IO |[LADO
A05 | T |REQO# EO05 | O |GNT3# M22 | P [VCCVK W26 | O |PDIOR# AD09| 1 [SERIRQ
A06 | O |GNTO# E06 | P |LANGND M23 | P [VCCVK YO0l | T |[CPUMISS/GPI17 ADI10| 1 |AGPBZ#/GPl6
A07 | O | MDCK E07 | P |[LANVCC M24 | P [VCCVK Y02 | 1 |RING#/GPI3 ADI11 | Al |SREXT
A08 | I |[MRXD2 E09 | P |[MIIVCC M25 | P [VCCVK Y03 | O |SUSST1#/GPO3 AD12| P |GNDATS
A09 | O IMTXD3 E10 | P [MIIVCC M26 |10 |VDI15 Y04 | 1 |AOLGPI/THRM#/GPI18 [[AD13| P |GNDATS
Al10 | O |[MTXDO El11 | P |[MIIVCC NOI |10 |AD29 Y22 | 1 |PDRDY AD14 | P |GNDATS
All | T IMCRS E12 | P [MIIVCC25 NO02 |10 |AD28 Y23 | 1 |PDDRQ AD15| P |GNDATS
Al12 | O |EEDI/ strap El14 |IO |USBP6— NO03 |10 |AD27 Y24 |10 |PDDO1 AD16 | P | GNDATS
Al4 |10 |USBP7+ E16 |10 |USBP4- NO04 |10 |AD22 Y25 | O |PDIOW# AD17| 1 |SDDRO
Al6 |10 |USBP5+ E18 |10 |USBP2+ N19 | P |[VCCVK Y26 |10 [PDD14 ADI8 |10 |SDDO05
Al18 |10 |USBP3+ E20 |10 |USBPO+ N21 | P |[VCCVK AAO01 |10 |EXTSMI# / GP12 ADI19 |10 |SDD06
A20 |10 |USBP1+ E23 | I |USBCLK N22 | P |[VCCVK AA02| O |SUSA#/GPO2 AD20 |10 |SDD10
A23 | P |VCCUPLL E24 |10 |VDO08 N23 | P [VCCVK AAO03 |OD|GPOO AD21 |10 |SDD13
A24 | 1 |USBOC5# E25 |10 |VDI13 N24 | P [VCCVK AA04 | P | VSUS33 AD22 |10 |SDD14
A25 | 1 |USBOCT7# E26 |10 |VDI2 N25 | P [VCCVK AA22 |10 |PDD00 AD23| O |[SDDACK#
A26 | 1 |USBOC6# FO1 |10 |ADO4 N26 | P |[VCCVK AA23 |10 |PDDI15 AD24| 1 [IRO14
B03 |10 |INTH#/ GPIO15 F02 |10 |ADO7 POl |10 |AD30 AA24 |10 |PDD13 AD25 |10 |PDDO7
B04 | I |INTB# F03 |10 |ADI15 P02 |10 |AD31 AA25 |10 |PDD03 AD26 | 10 |PDD08
B05 | T |[INTC# F04 |10 |PAR P03 | I |REO4# AA26 |10 |PDD02 AEO1 | T |INTRUD#/ GPI16
B06 | I |[REO1# F23 | O [NC P04 |10 |AD26 ABO1| I |SMBALRT# AE02 | T |GPIO
B07 |10 [MDIO F24 |10 |VPAR P19 | P |[VCCVK ABO02 |10 |SMBDTI AEO03 |OD|GPO1
B08 | I |[MRXDI1 F26 |10 |VD04 P21 |OD|DPSLP#/GPIO23||AB03 | O |SUSCLK / GPO4 AEO04 | I |RTCX1
B09 | O |[MTXD2 GO01 | IO |ADOS P22 | P |[VCCVK AB04 | P | VSUS33 AEO05 |OD|GPIOA / PCREOA / strap
B10 | O |[MTXDl1 G02 |10 |ADOO P23 | P |[VCCVK ABO5 | P | VSUS33 AE06 | I |LREQO#
B11 | I |[MCOL G03 |10 |AD09 P24 | P |VCCVK AB06 | P | VSUS33 AEOQ07 | 10 |LAD2
B12 | I |EEDO G04 |I0|ADI12 P25 | P |[VCCVK ABO7 | 10 | PCKRUN# AEO08 | I |LREQI#
B14 |10 |USBP7- G22 | 1T |[NC P26 | P [VCCVK ABO8 | 1 |OSC AEQ09 | 1T |TEST
B16 |10 |USBP5— G23 |10 | VD09 RO1 | O |PCIRST# AB09 |OD| VRDPSLP/GPI029 AE10| I |SXO
B18 |10 |USBP3— G24 |10 | VBE# RO2 | O |GNT5#/ GPO7 AB10 | P |GNDAO AE11| P |VCCA33
B20 |10 |USBP1- G25 |10 | VD05 RO3 | I |REQ5#/GP17 AB11| P |VCCAS AE12 | P |GNDATS
B23 | P |VCCUPLL G26 |10 |VDO1 RO4 | O |GNT4# AB12 | P |GNDAS AE13| T |SRXI+
B24 | T |USBOC4# HO1 [IO | TRDY# R22 |OD|GHI# / GP1022 AB13 | O [STX1+ AE14 | P |GNDATS
B25 | I |USBREXT HO02 |10 |DEVSEL# R23 | T |PCICLK AB14 | P |GNDA120 AE15| T |SRX2+
B26 | 1 |USBOC2# HO03 |10 |ADO3 R24 |OD|STPCLK# ABI15| O |STX2+ AE16 | P |GNDATS
CO01 IO |CBE1# HO04 |10 | ADO06 R25 | O |APICDO/GPIO10||AB16 | P |GNDAS AE18 |10 |SDD03
C02 | I |SERR# H22 | P |[VLVREF R26 |OD|INIT# AB17| P |VCCAS AE20 | 10 |SDD08
CO03 |IO |PERR# H24 | 1 |DNSTB# TOl | I |ACBITCLK AB20 |10 |SDDO01 AE21 |10 |SDD11
C04 | I |INTD# H25 |10 | VD00 T02 | O |ACSYNC /strap ||AB21| I |SDCOMP AE23 | O |SDIOW#
CO05 | I |REQ2# H26 | 1 |DNSTB T03 | O |ACRST# AB23 |10 |PDD12 AE24 | O |SDA2
C06 | O [GNT2# JO1 |10 |[FRAME# T04 | P |VSUS25 AB24 |10 |PDDI11 AE26 | 1 |IRO15
C07 | I |MRXD3 J02 | IO |IRDY# T22 | P |[PLLVCC AB26 | 10 |PDD04 AF01 | O |PWROK#
C08 | I |[MRXDO J03 |10 |AD0O2 T23 | O |APICDI1/GPIO11||ACO1 | I |LID#/GPl4 AF02 | O |SUSC#
C09 | I |MRXCLK Jo4 |10 |ADO1 T24 |OD|IGNNE# AC02| I |GPIl AF03 | O |[RTCX2
C10 | I [MTXCLK J22 | I [VLCOMP T25 |OD|INTR ACO03 |10 |SMBCK2 / GP1027 AF04 | P |VBAT
Cl11 | O |[MTXENA J23 |10 |VDO03 T26 |OD|NMI AC04 |10 [SMBCKI1 AF05 |OD|GPIOC / PCGNTA / strap
Cl12 | O |[EECK J24 | O |UPSTB# U0l | T |ACSDI2 ACO5| I |PWRGD AF06 | O |LFRM#
C23 | P |GNDUPLL J26 | O |UPSTB U02 | O | ACSDOUT / strap || AC06 |OD|GPIOD / PCGNTB / strap AF07 |10 |LADI1
C24 | P |VSUSUSB K01 |IO|AD19 U03 | I |ACSDINO ACO07 | O |CPUSTP#/ GPO5 AF08 | O |SPKR / strap
C25 | I |USBOC3# K02 |I0O|ADI18 U04 | P |VSUS25 ACO08 |OD| VIDSEL / GIO28 AF09 | O |TPO

C26 | 1 |USBOCO# K03 |10 |ADI16 U22 | P |PLLGND ACO09| 1 |VGATE /GPIO8 AF10 | T |SXI

D01 |10 |ADI11 K04 |10 |STOP# U23 | I |APICCLK /GPII9||AC10| P |VCCAO AF11 | P |GNDA33
D02 |10 |ADI13 K21 | P [VCCVK U24 | 1 |FERR# AC11| P |VCCAS AF12 | P |GNDATS
D03 |10 |AD14 K22 |10 | VD06 U25 |OD|SMI# AC12| P |GNDAS AF13 | 1 |SRX1-
D04 |10 |INTE#/ GP1O12 K23 | O [UPCMD U26 |OD|A20M# AC13| O |STXI1- AF14 | P |GNDATS
D05 | I |REO3# K24 |10 VD07 V01 |10 |KBDT AC14 | P |GNDATS AF15| T |SRX2-
D06 | O [GNTI1# K25 | T |DNCMD V02 | T |ACSDIN1 ACI15| O |STX2- AF16 | P |GNDATS
D07 | O |PHYRST# K26 |10 VD02 V03 | I |[ACSDI3 AC16| P | GNDAS AF17| 1 |SDRDY
D08 | I |MRXDV LO1 |IO |AD23 V04 | T |BATLOW#/GPI5S[[AC17| P |VCCAS AF18 |10 |SDD04
D09 | P MIIVCC L02 |10 |AD21 V22 | O |PDCS1#/ strap AC19 | P |SDVREF AF19 |10 |SDD07
D10 | T IMRXERR L03 |IO|AD17 V23 | O |PDCS3#/ strap AC20 |10 |SDD00 AF20 |10 |SDD09
D11 | O |[EECS# L04 |IO |CBE2# V24 | O |PDDACK# / strap [|AC21 |10 |SDD02 AF21 |10 |SDD12
D12 | P | MIIVCC25 L19 | P [VCCVK V25 | O |PDAI / strap AC22| O |SDAI1 AF22 |10 |SDD15
D14 |10 |USBP6+ L21 | P |[VCCVK V26 |OD|SLP# AC23 |10 |PDD06 AF23 | O |SDIOR#
D16 |10 |USBP4+ L22 | I |VCLK W01 |10 |[MSCK AC24 |10 |PDD09 AF24 | O |SDAO
D18 |10 |USBP2- L23 | P [VCCVK W02 |10 |MSDT AC25 |10 |PDDI10 AF25 | O |SDCS1#
D20 |10 |USBPO- L24 |10 |VDI14 W03 |10 |[KBCK AC26 |10 |PDDO05 AF26 | O |SDCS3#
D23 | P |GNDUPLL L25 |I0|VDl1l1 W04 | T |PME# ADOI1 |10 |SMBDT2 / GP1I026

D24 | T |USBOCI1# L26 |10 |VDI10 W12 | P |VCCATS ADO2| T |PWRBTN#

D25 | O |[UDPEN#/ GPO9 MO1 |10 |AD25 W13 | P |[VCCATS ADO3 | O |SUSB#

D26 | 1 |UDPWR /GPI9 MO02 |10 |AD24 W14 | P |[VCCATS ADO4| 1 |RSMRST#

EO1 |10 |ADOS8 MO03 | IO |CBE3# W15 | P |[VCCATS ADO5 |OD|GPIOB / PCREOB / strap

E02 |10 |CBEO# MO04 |10 | AD20 W16 | P |[VCCATS ADO06 | O | PCISTP# / GPOG6 / strap

VCC33 pins (28 pins):  HO-12, J8, K8, L8, M8, N8, P8, RS, 19, T8,19, US,19, V8,19, 21 W8-11,17-19, 21, Y21

VCC25pinS (29 pins):  J9-12, K9, 19,18, M9,18, N9, 18, P9,18, R9,18, T9,18, U9,18, V9-18

GNDpins (71 pins): Al-2, B1-2, E8, F6-7,25, H23, J5,21,25, K5,18-19, L11-16, M11-16, N11-16, P5,11-16, R5,11-16,21, T11-16,21, V5, W5,22,25,
AA9-10,21, AB18-19,22,25, AC18, AE17,19,22,25

USBVCC pins (12 pins):  A22, B22, C22, D22, E22, F22, J13-18

USBGND pins (35 pins):  A13,15,17,19,21, B13,15,17,19,21, C13-21, D13,15,17,19,21, E13,15,17,19,21, H13-18

Revision 2.06 December 15, 2004 -8- Pin Lists



XA vl VT8237R Data Sheet

Table 2. Pin List (Alphabetical Order)

Pin # Pin Name Pin # Pin Name Pin Pin Name Pin # Pin Name Pin # Pin Name
U26 |OD|A20M# AD12 | P |GNDATS Al10 | O |[MTXDO AF21 |10 |SDD12 K26 |10 VD02
TO1 | T |ACBITCLK AD13| P |GNDATS B10 | O [MTXD1 AD21 |10 |SDD13 J23 |10 |VDO03
TO3 | O |ACRST# AD14 | P |GNDATS B09 | O [MTXD2 AD22 |10 |SDD14 F26 |10 |VD04
U03 | I |ACSDINO AD15| P |GNDATS A09 | O [MTXD3 AF22 |10 |SDD15 G25 |10 | VD05
V02 | 1 |ACSDINI1 AD16 | P |GNDATS Cl1 | O I[MTXENA AD23 | O |SDDACK# K22 |10 VD06
U0l | I |ACSDI2 /1020/PCS0# AE12 | P |GNDATS T26 |OD|NMI AD17| 1 |[SDDRO K24 |10 VD07
V03 | I [ACSDI3 /IO21/PCS1# /SLPB# |AE14| P | GNDATS ABO8| I |OSC AF23 | O |SDIOR# E24 |10 | VD08
Uo02 | O |ACSDOUT / strap AE16 | P |GNDATS F04 |10 |PAR AE23 | O |SDIOW# G23 |10 VD09
T02 | O |ACSYNC /strap AF12 | P |GNDATS ABO07 | I0 |PCKRUN# AF17 | 1 |SDRDY L26 |10 |VDI10
GO02 |10 |ADOO AF14 | P |GNDATS R23 | T |PCICLK AC19 | P |SDVREF L25 |10 |VDI11

Jo4 |10 |ADO1 AF16 | P |GNDATS ROl | O |PCIRST# AD09 | 1 |SERIRO E26 |10 |VDI12

JO3 |10 |ADO02 C23 | P |GNDUPLL ADO06| O |PCISTP#/O6/strap || C02 | 1 |SERR# E25 |10 |VDI13
HO03 |10 |ADO3 D23 | P |GNDUPLL W23 | O |PDAO/ strap V26 |OD|SLP# L24 |10 |VDI14

FO1 |[IO|ADO4 A06 | O |GNTO# V25 | O |PDAI /strap ABO1| I |[SMBALRT# M26 |10 |VDI15
GO1 |10 |ADO5 D06 | O |GNTI1# W24 | O |PDA2 /strap AC04 |10 |SMBCK1 AF04 | P |VBAT
HO04 |10 |ADO6 C06 | O |GNT2# V22 | O |PDCS1# / strap ACO03 |10 |SMBCK?2 / GP1027 || G24 |IO |VBE#
F02 |10 |ADO7 EO5 | O |GNT3# V23 | O |PDCS3# / strap ABO02 | 10 |SMBDT1 AE11 | P |[VCCA33
EO1 |10 |ADO8 R04 | O |GNT4# AA22| 10 |PDD00 ADO1 |10 |SMBDT2 / GP1026 ||AC10| P |[VCCAO
GO03 |10 |AD09 RO2 | O |GNT5#/GPO7 Y24 | 10 |PDDO1 U25 |OD|SMI# W12 | P |VCCATS
E03 |IO |AD10 AE02 | 1 |GPIO AA26| 10 |PDD02 AF08 | O |SPKR / strap W13 | P |VCCATS
DO1 |[IO |ADI11 AC02| 1 |GPI1 AA25| 10 |PDD03 ADI11 | Al |SREXT W14 | P |VCCATS
G04 |10 |ADI12 AEOQ5 |OD|GPIOA / PCREOA / stran ||AB26 | IO |PDD04 AF13 | I |SRX1- W15 | P |VCCATS
D02 IO |ADI13 ADO5 OD |GPIOB / PCREQB / strap [[AC26| 10 |PDDO05 AE13| 1 |SRXI+ W16 | P |[VCCATS
D03 |10 |AD14 AF05 |OD | GPIOC / PCGNTA / strap [|[AC23 | IO |PDD06 AF15| 1 |SRX2- ABI11 | P |VCCAS
F03 |IO|ADI15 AC06 OD |GPIOD / PCGNTB / strap [[AD25| 10 |PDD07 AEIS5 | 1 |SRX2+ AB17 | P |VCCAS
K03 |IO|ADI16 AAO03 |OD|GPOO AD26| 10 |PDD08 AC13 | O |STX1- AC17| P |VCCAS
L03 |IO |AD17 AEO03 |OD|GPO1 AC24| 10 |PDD09 ABI13| O |STX1+ AC11| P |[VCCAS
K02 [IO|ADI18 T24 |OD|IGNNE# AC25| 10 |PDD10 AC15| O |STX2- A23 | P |VCCUPLL
K01 [{IO|ADI19 R26 |OD|INIT# AB24| 10 |PDDI11 AB15| O |STX2+ B23 | P |VCCUPLL
M04 |10 |AD20 A04 | 1T |INTA# AB23| 10 |PDD12 K04 |10 |STOP# K21 | P |[VCCVK
L02 |10 |AD21 B04 | 1 |[INTB# AA24|10 |PDDI13 R24 |OD|STPCLK# L19 | P |[VCCVK
NO04 |10 |AD22 BO5 | I |[INTC# Y26 |10 |PDD14 AAO02 | O |SUSA#/GPO2 L21 | P |[VCCVK
L0l [IO|AD23 C04 | 1 |INTD# AA23|10 |PDD15 ADO3 | O |SUSB# L23 | P |VCCVK
MO02 |10 |AD24 D04 |10 |INTE#/GPIO12 V24 | O |PDDACK#/ stran [[AF02 | O |SUSC# M19 | P [VCCVK
MO1 |10 |AD25 E04 |10 |INTF#/GPIO13 Y23 | 1 |PDDRO ABO03 | O |SUSCLK / GPO4 M21 | P [VCCVK
P04 |10 |AD26 A03 | IO |INTG# / GPIO14 W26 | O |PDIOR# Y03 | O |SUSSTI1#/GPO3 M22 | P [VCCVK
NO3 | IO [AD27 B03 |10 |INTH# / GPIO15 Y25 | O |[PDIOW# AF10 | T |SXI M23 | P [VCCVK
NO2 | IO |AD28 T25 |OD|INTR Y22 | 1 |PDRDY AE10| I |SXO M24 | P [VCCVK
NO1 [IO|AD29 AEO1 | T |INTRUD#/ GPIl6 C03 | IO |PERR# AE09 | I |TEST M25 | P |[VCCVK
P01 [IO|AD30 J02 | IO |IRDY# D07 | O |PHYRST# AF09 | O |TPO N19 | P |VCCVK
P02 |IO|AD31 AD24| 1 [IRO14 U22 | P |PLLGND HO1 |10 | TRDY# N21 | P |[VCCVK
ADI10| 1 |AGPBZ# / GPI6 AE26 | 1 |IRO15 T22 | P |PLLVCC D25 | O |UDPEN#/GPO9 N22 | P |[VCCVK
Y04 | 1 |AOLGPI/THRM#/GPI18 W03 |10 |[KBCK W04 | 1 |PME# D26 | 1 |UDPWR /GPI9 N23 | P |[VCCVK
U23 | I |APICCLK /GPI19 V01 [IO [KBDT ADO02| 1 |PWRBTN# K23 | O |UPCMD N24 | P |[VCCVK
R25 | O |APICDO/ GPIO10 ADOS8 | 10 |LADO ACO5| T |PWRGD J26 | O |UPSTB N25 | P |[VCCVK
T23 | O |APICDI /GPIO11 AF07 |10 |LADI1 AF01| O [PWROK# J24 | O |UPSTB# N26 | P |[VCCVK
V04 | 1 |BATLOW#/ GPIS AEO07 |10 |[LAD2 A05 | T |[REOO# E23 | 1 |[USBCLK P19 | P |VCCVK
E02 |10 |CBEO# ADO07 |10 |LAD3 B06 | 1 |[REOI1# C26 | 1 |USBOCO# P22 | P |VCCVK
CO01 IO |CBE1# E06 | P |LANGND CO05 | 1T |[REO2# D24 | T |USBOCI1# P23 | P |VCCVK
L04 |10 |CBE2# E07 | P |LANVCC D05 | 1 |REQ3# B26 | 1 |USBOC2# P24 | P |[VCCVK
MO03 |10 |CBE3# AF06 | O |LFRM# P03 | 1 |REO4# C25 | T |USBOC3# P25 | P |VCCVK
YO0l | T |CPUMISS /GPI17 ACO1 | 1 |LID#/GPl4 RO3 | 1 |[REO5#/GPI7 B24 | 1 |USBOC4# P26 | P |[VCCVK
ACO07 | O |CPUSTP#/ GPO5 AE06 | I |LREOO# Y02 | T |RING#/GPI3 A24 | 1 |[USBOC5# L22 | I |[VCLK
HO02 |10 | DEVSEL# AEO8 | I |LREOI1# ADO04| 1 |RSMRST# A26 | 1 |[USBOCo6# AC09 | I |VGATE / GPIO8
K25 | 1 |DNCMD B11 | I [MCOL AEO04 | I |RTCX1 A25 | 1 |[USBOCT7# ACO08 |OD| VIDSEL / GI1028
H26 | 1 |DNSTB All | I |[MCRS AF03 | O |RTCX2 D20 |10 |USBPO- J22 | I |[VLCOMP
H24 | 1 |DNSTB# A07 | O |[MDCK AF24 | O |SDAO E20 |10 |USBPO+ H22 | P |VLVREF
P21 |OD|DPSLP# / GP1IO23 B07 |10 |[MDIO AC22| O [SDA1 B20 |10 |USBPI1- F24 |10 |VPAR
Cl12 | O |EECK D09 | P (MIIVCC AE24 | O [SDA2 A20 |10 |USBP1+ AB09 |OD| VRDPSLP/GPIO2
D11 | O |[EECS# E09 | P (MIIVCC AB21| I |[SDCOMP D18 |10 |USBP2—- T04 | P |VSUS25
Al12 | O |EEDI/ strap E10 | P |MIIVCC AF25| O |SDCS1# E18 |IO |USBP2+ U04 | P |VSUS25
B12 | I |[EEDO Ell | P [MIIVCC AF26 | O |SDCS3# B18 |10 |USBP3- AA04| P |VSUS33
AAO01 |10 | EXTSMI# / GP12 D12 | P |MIIVCC25 AC20| 10 |SDDO00 A18 |10 |USBP3+ AB04 | P | VSUS33
U24 | 1 |FERR# El12 | P |[MIIVCC25 AB20| 10 |[SDDO1 E16 |10 |USBP4— ABO5 | P | VSUS33
JO1 |IO |FRAME# C09 | I IMRXCLK AC21| 10 |SDD02 D16 |10 |USBP4+ AB06 | P | VSUS33
R22 |OD|GHI# / GP1022 C08 | I [MRXDO AE18 |10 |SDD03 B16 |10 |USBP5- C24 | P |VSUSUSB
AF11 | P |GNDA33 B08 | I |MRXDI1 AF18 | 10 |SDD04 Al6 |10 |USBP5+

AB10 | P |GNDAO A08 | I [MRXD2 ADI18| 10 | SDD05 E14 |10 |USBP6—

AB12 | P |GNDAS C07 | 1 |[MRXD3 ADI19| 10 |SDD06 D14 |10 |USBP6+

AB16 | P |GNDAS D08 | I |[MRXDV AF19 | 10 |SDD07 B14 |10 |USBP7—-

AC12| P |GNDAS D10 | T |MRXERR AE20 | IO |SDD08 Al4 |10 |USBP7+

AC16 | P |GNDAS W01 |10 [MSCK AF20 | 10 |SDD09 B25 | 1 |USBREXT

AB14 | P |GNDATS W02 |10 [MSDT AD20| 10 |SDDI10 H25 |10 | VD00

AC14| P |GNDATS Cl10 | T IMTXCLK AE21 |10 |SDDI11 G26 [10]VDO1

VCC33 pins (28 pins):  HO-12, J8, K8, L8, M8, N8, P8, RS, 19, T8,19, US,19, V8,19, 21, W8-11,17-19, 21, Y21

VCC25pins (29 pins):  J9-12, K9, 19,18, M9,18, N9,18, P9,18, R9,18, T9,18, U9,18, V9-18

GNDpins (71 pins): Al-2, B1-2, E8, F6-7,25, H23, J5,21,25, K5,18-19, L11-16, M11-16, N11-16, P5,11-16, R5,11-16,21, T11-16,21, V5, W5,22,25,
AA9-10,21, AB18-19,22,25, AC18, AE17,19,22,25

USBVCC pins (12 pins):  A22, B22, C22, D22, E22, F22, J13-18

USBGND pins (35 pins):  A13,15,17,19,21, B13,15,17,19,21, C13-21, D13,15,17,19,21, E13,15,17,19,21, H13-18

NC pins (2 pins):  G22,F23
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PIN DESCRIPTIONS
V-Link Pin Descriptions
V-Link Interface
Signal Name Pin # | 1/0O | Signal Description
VD[15:0] (see | 10 |Data Bus. All bits 15-0 are implemented for use with VIA north bridge chips which
pin support this capability (if not, only bits 7-0 are used). VD[7:0] are also used to send strap
list) information to the chipset north bridge (see strap table below for details). The specific

interpretation of these straps is north bridge chip design dependent.

VPAR F24 10 | Parity. If the VPAR function is implemented in a compatible manner on the north bridge,
this pin should be connected to the north bridge VPAR pin (KT400 / KM400 / KN400,
PT400, PT600). If VPAR is not implemented in the north bridge chip or is incompatible
with the VT8237R (4x V-Link north bridges) connect this pin to an 8.2K pullup to 2.5V
(Pro266, Pro266T, KT266, KT266A, KT333, P4X266, PN266, KN266, KM266, P4AM266,
P4N266). See app note AN222 for details.

VBE# G24 | 10 | Byte Enable. Connect to same named pin on north bridge.

VCLK L22 I | V-Link Clock. 66 MHz. Supplied by clock generator.

UPCMD K23 O | Command from Client-to-Host. Connect to same named pin on north bridge.

DNCMD K25 I | Command from Host-to-Client. Connect to same named pin on north bridge.

UPSTB J26 O | Strobe from Client-to-Host. Connect to same named pin on north bridge.

UPSTB# J24 O | Complement Strobe from Client-to-Host. Connect to same named pin on north bridge.

DNSTB H26 I Strobe from Host-to-Client. Connect to same named pin on north bridge.

DNSTB# H24 I | Complement Strobe from Host-to-Client. Connect to same named pin on north bridge.

Revision 2.06 December 15, 2004
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CPU, APIC and CPU Control Pin Descriptions

CPU Interface

Signal Name Pin # | I/O | Signal Description

A20M# U26 | OD | A20 Mask. Connect to A20 mask input of the CPU to control address bit-20 generation.
Logical combination of the A20GATE input (from internal or external keyboard controller)
and Port 92 bit-1 (Fast A20).

FERR# U24 | 1 | Numerical Coprocessor Error. This signal is tied to the coprocessor error signal on the
CPU. Internally generates interrupt 13 if active. Input voltage swing is programmable to
1.5V or 2.5V by Device 17 Function 0 Rx67[2].

IGNNE# T24 | OD | Ignore Numeric Error. This pin is connected to the CPU “ignore error” pin.

INIT# R26 | OD | Initialization. The VT8237R asserts INIT# if it detects a shut-down special cycle on the
PCI bus or if a soft reset is initiated by the register

INTR T25 | OD | CPU Interrupt. INTR is driven by the VT8237R to signal the CPU that an interrupt
request is pending and needs service.

NMI T26 | OD | Non-Maskable Interrupt. NMI is used to force a non-maskable interrupt to the CPU. The
VT8237R generates an NMI when PCI bus SERR# is asserted.

SLP# V26 | OD | Sleep. Used to put the CPU to sleep.

SMI# U25 | OD | System Management Interrupt. SMI# is asserted by the VT8237R to the CPU in
response to different Power-Management events.

STPCLK# R24 | OD | Stop Clock. STPCLK# is asserted by the VT8237R to the CPU to throttle the processor

clock.

Note: Connect each of the above signals to 150 Q pullup resistors to VCC_CMOS (see Design Guide).

CPU Speed Control Interface

Signal Name Pin # | I/O | Signal Description
VGATE / GPI8 AC9 | 1 | Voltage Gate. Signal from the CPU voltage regulator. High indicates the voltage regulator
/ GPOS8 output is stable. This pin performs the VGATE function if Device 17 Function 0 RxE5[4]
=1 and E4[3]=0.
VIDSEL / GPI28 ACS8 | OD | Voltage Regulator ID Select. Connected to the CPU voltage regulator. Low selects the
/ GPO28 voltage ID from the CPU; high selects a different fixed voltage ID (the lower voltage used
for CPU deep sleep mode). This pin performs the VIDSEL function if Device 17 Function
0 RxE5[3]=0.
VRDSLP/ GPI29 AB9 | OD | Voltage Regulator Deep Sleep. Connected to the CPU voltage regulator. High selects
/ GPO29 the proper voltage for deep sleep mode. This pin performs the VRDPSLP function if
Device 17 Function 0 RXxE5[3]= 0.
GHI# /GPI22 R22 | OD | CPU Speed Select. Connected to the CPU voltage regulator, used to select high speed (L)
/ GPO22 or low speed (H). This pin performs the GHI# function if Device 17 Func 0 RXE5[3] =0.
DPSLP# / GPI23 P21 | OD | CPU Deep Sleep. This pin performs the DPSLP# function if Device 17 Function 0
/ GPO23 RxE5[3] = 0.

CPUMISS / GPI17 Y1 I | CPU Missing. Used to detect the physical presence of the CPU chip in its socket. High
indicates no CPU present. Connect to the CPUMISS pin of the CPU socket. The state of
this pin may be read in the SMBus 2 registers. This pin may be used as CPUMISS and
GPI17 at the same time.

AGPBZ# / GPI6 ADI10| T | AGP Busy. Low indicates that an AGP master cycle is in progress (CPU speed transitions

will be postponed if this input is asserted low). Connected to the AGP Bus AGPBZ# pin.

Advanced Programmable Interrupt Controller (APIC) Interface

Signal Name Pin # I/O | Signal Description

APICD1 / GPIO11 T23 O | Internal APIC Data 1. Device 17 Function 0 Rx58[6] = 1 & APIC Rx3[0]=0
APICDO / GPIO10 R25 O | Internal APIC Data 0. Device 17 Function 0 Rx58[6] = 1 & APIC Rx3[0]=0
APICCLK / GPI19 U23 I | Internal APIC Clock. Device 17 Function 0 Rx58[6] =1 & APIC Rx3[0]=0

Revision 2.06 December 15, 2004
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PCI Bus Pin Descriptions

PCI Bus Interface
Signal Name Pin# | I/O | Signal Description
ADJ[31:0] (see pin | IO | Address / Data Bus. Multiplexed address and data. The address is driven with FRAME#
list) assertion and data is driven or received in following cycles.
CBE[3:0]# M3,L4,| 10 | Command / Byte Enable. The command is driven with FRAME# assertion. Byte
Cl,E2 enables corresponding to supplied or requested data are driven on following clocks.
DEVSEL# H2 10 | Device Select. The VT8237 asserts this signal to claim PCI transactions through positive
or subtractive decoding. As an input, DEVSEL# indicates the response to a VT8237-
initiated transaction and is also sampled when decoding whether to subtractively decode
the cycle.
FRAME# A IO | Frame. Assertion indicates the address phase of a PCI transfer. Negation indicates that
one more data transfer is desired by the cycle initiator.
IRDY# 12 IO | Initiator Ready. Asserted when the initiator is ready for data transfer.
TRDY# Hl 10 | Target Ready. Asserted when the target is ready for data transfer.
STOP# K4 10 | Stop. Asserted by the target to request the master to stop the current transaction.
SERR# C2 I | System Error. SERR# can be pulsed active by any PCI device that detects a system error
condition. Upon sampling SERR# active, the VT8237 can be programmed to generate an
NMI to the CPU.
PERR# C3 — | Parity Error. PERR#, sustained tri-state, is only for the reporting of data parity errors
during all PCI transactions except for a Special Cycle.
PAR F4 10 | Parity. A single parity bit is provided over AD[31:0] and C/BE[3:0]#.
INTA# A4 I | PCI Interrupt Request. The INTA# through INTD# pins are typically connected to the
INTB# B4 PCI bus INTA#-INTD# pins per the table below. INTE-H# are enabled by setting Device
INTC# BS 17 Function 0 Rx5B[1] = 1 and RxE4[4] = 0. BIOS settings must match the physical
INTD# C4 connection method.
INTE#/ GPI12, INTA# INTB# INTC# INTD#
/ GPO12, D4 PCI Slot 1 INTA# INTB# INTCH# INTD#
INTF# / GPI13, PCI Slot 2 INTB# INTC# INTD# INTE#
/ GPO13, E4 PCI Slot 3 INTC# INTD# INTE# INTF#
INTG#/ GPI14, PCI Slot 4 INTD# INTE# INTF# INTG#
/ GPO14, A3 PCI Slot 5 INTE# INTF# INTG# INTH#
INTH#/ GPI15, PCI Slot 6 INTF# INTG# INTH# INTA#
/ GPO15 B3
REQS5# / GP17, R3 I | PCI Request. These signals connect to the VT8237 from each PCI slot (or each PCI
REQ4#, P3 master) to request the PCI bus. To use pin R3 as REQ5#, Function 0 RxE4 must be set to
REQ3#, D5 1 otherwise this pin will function as General Purpose Input 7.
REQ2#, C5
REQ1#, B6
REQO# A5
GNTS5# / GPO7, R2 O | PCI Grant. These signals are driven by the VT8237 to grant PCI access to a specific PCI
GNT4#, R4 master. To use pin R2 as GNT5#, Function 0 RxE4 must be set to 1 otherwise this pin
GNT34, E5 will function as General Purpose Output 7.
GNT2#, C6
GNT14#, D6
GNTO# A6
PCIRST# R1 O | PCI Reset. This signal is used to reset devices attached to the PCI bus.
PCICLK R23 I | PCI Clock. This signal provides timing for all transactions on the PCI Bus.
PCKRUN# AB7 | 10 | PCI Bus Clock Run. This signal indicates whether the PCI clock is or will be stopped
(high) or running (low). The VT8237 drives this signal low when the PCI clock is running
(default on reset) and releases it when it stops the PCI clock. External devices may assert
this signal low to request that the PCI clock be restarted or prevent it from stopping.
Connect this pin to ground using a 100 Q resistor if the function is not used. Refer to the
“PCI Mobile Design Guide” and VIA PT400 or K8M400 Design Guides for more details.

Revision 2.06 December 15, 2004
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MII, Serial EEPROM and Low Pin Count Pin Descriptions

LAN Controller - Media Independent Interface (MII)

Signal Name Pin # IO | PU | Signal Description

MCOL Bll I PD | MII Collision Detect. From the external PHY.

MCRS All I PD | MII Carrier Sense. Asserted by the external PHY when the media is
active.

MDCK A7 O | PD | MII Management Data Clock. Sent to the external PHY as a timing
reference for MDIO

MDIO B7 10 | PD | MII Management Data I/0. Read from the MDI bit or written to the
MDO bit.

MRXCLK () I PD | MII Receive Clock. 2.5 or 25 MHz clock recovered by the PHY.

MRXD|[3-0] C7, A8, B8, C8 | PD | MII Receive Data. Parallel receive data lines driven by the external
PHY synchronous with MRXCLK.

MRXDV D8 I PD | MII Receive Data Valid.

MRXERR D10 I PD | MII Receive Error. Asserted by the PHY when it detects a data
decoding error.

MTXCLK Cl10 I PD | MII Transmit Clock. Always active 2.5 or 25 MHz clock supplied by
the PHY.

MTXD][3-0] A9, B9, B10, A10 (0] PD | MII Transmit Data. Parallel transmit data lines synchronized to
MTXCLK.

MTXENA Cl11 O | PD | MII Transmit Enable. Signals that transmit is active from the MII
port to the PHY.

PHYRST# D7 O External PHY Reset.

MIIVCC D9, E9 - 11 Power LAN MII Power. 3.3V £5% Suspend Power for LAN Media
Independent Interface (interface to external PHY).

MIIVCC25 D12, E12 Power MII Suspend Power. 2.5V £5%.

LANVCC E7 Power Power For LAN. 2.5V £5%.

LANGND E6 Power Ground For LAN.

Serial EEPROM Interface

Signal Name Pin # I/0 | PU | Signal Description

EECS# D11 ) - | Serial EEPROM Chip Select.

EECK Cl12 0 - | Serial EEPROM Clock.

EEDO B12 I - | Serial EEPROM Data Qutput. Connect to EEPROM Data Out pin.

EEDI / strap Al2 0] - | Serial EEPROM Data Input. Connect to EEPROM Data In pin.

The serial EEPROM Interface signals are disabled if the EEDI pin is strapped high.

Low Pin Count (LPC) Interface

Signal Name Pin # I/O | PU | Signal Description

LAD[3-0] AD7, AE7, AF7, ADS 10 | PU | LPC Address / Data.

LFRM# AF6 0 - | LPC Frame.

LREQO# AE6 I - | LPC DMA / Bus Master Request 0.
LREQ1# AES I - | LPC DMA / Bus Master Request 1.

Note: Connect the LPC interface LPCRST# (LPC Reset) signal to PCIRST#

Revision 2.06 December 15, 2004
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USB., SMB Pin Descriptions

Universal Serial Bus 2.0 Interface
Signal Name Pin # I/0 | Signal Description
USBPO+ E20 I0 | USB 2.0 Port 0 Data +
USBP0- D20 10 | USB 2.0 Port 0 Data —
USBP1+ A20 I0 | USB 2.0 Port 1 Data +
USBP1- B20 10 | USB 2.0 Port 1 Data —
USBP2+ E18 I0 | USB 2.0 Port 2 Data +
USBP2- D18 10 | USB 2.0 Port 2 Data —
USBP3+ Al8 I0 | USB 2.0 Port 3 Data +
USBP3— B18§ 10 | USB 2.0 Port 3 Data —
USBP4+ D16 I0 | USB 2.0 Port 4 Data +
USBP4-— E16 10 | USB 2.0 Port 4 Data —
USBP5+ Al6 IO | USB 2.0 Port 5 Data +
USBPS— B16 10 | USB 2.0 Port 5 Data —
USBP6+ D14 IO | USB 2.0 Port 6 Data +
USBP6— El4 10 | USB 2.0 Port 6 Data —
USBP7+ Al4 IO | USB 2.0 Port 7 Data +
USBP7— B14 10 | USB 2.0 Port 7 Data —
USBCLK E23 I USB 2.0 Clock. 48 MHz clock input for the USB interface
USBOCO# C26 I USB 2.0 Port 0 Over Current Detect. Port 0 is disabled if low.
USBOCI1# D24 I USB 2.0 Port 1 Over Current Detect. Port 1 is disabled if low.
USBOC2# B26 I USB 2.0 Port 2 Over Current Detect. Port 2 is disabled if low.
USBOC3# C25 I USB 2.0 Port 3 Over Current Detect. Port 3 is disabled if low.
USBOC4# B24 I USB 2.0 Port 4 Over Current Detect. Port 4 is disabled if low.
USBOCS5# A24 I USB 2.0 Port 5 Over Current Detect. Port 5 is disabled if low.
USBOC6# A26 I USB 2.0 Port 6 Over Current Detect. Port 6 is disabled if low.
USBOCT7# A25 1 USB 2.0 Port 7 Over Current Detect. Port 7 is disabled if low.
UDPWR / GPI9 D26 I USB 2.0 Power. (Device 17 Function 0 RXE4[5] = 0)
UDPWREN# / GPO9 D25 0 USB 2.0 Power Enable. (Device 17 Function 0 RxE4[5] = 0)
USBVCC (see pin list) | Power | USB 2.0 Port Differential Qutput Interface Logic Voltage. 3.3V
USBGND (see pin list) | Power | USB 2.0 Port Differential Output Interface Logic Ground.
VSUSUSB C24 Power | USB 2.0 Suspend Power. 2.5V £5%.
VCCUPLL A23,B23 | Power | USB 2.0 PLL Analog Voltage. 2.5V +5%.
GNDUPLL C23,D23 | Power | USB 2.0 PLL Analog Ground.
System Management Bus (SMB) Interface (IZC Bus)
Signal Name Pin # I/O | Signal Description
SMBCK1 AC4 I0 | SMB/I’C Channel 1 Clock.
SMBCK?2 / GPI27 / GPO27 AC3 10 | SMB/I’C Channel 2 Clock. Rx95[2] =0
SMBDTI AB2 I0 | SMB/I’C Channel 1 Data.
SMBDT?2 / GP126 / GPO26 ADI1 10 | SMB/I’C Channel 2 Data. Rx95[2]=0
SMBALRT# ABI I SMB Alert. Enabled by System Management Bus I/O space Rx8[3] = 1.
When the chip is enabled to allow it, assertion generates an IRQ or SMI
interrupt or a power management resume event. Connect to a 10K ohm
pullup to VSUS33 if not used.
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Enhanced IDE Interface Pin Descriptions

UltraDMA-133 /100 / 66 / 33 Enhanced IDE Interface
Signal Name Pin # | I/O | Signal Description
PDRDY / Y22 I | EIDE Mode: Primary I/O Channel Ready. Device ready indicator
PDDMARDY / UltraDMA Mode: Primary Device DMA Ready. Output flow control. The device may
PDSTROBE assert DDMARDY to pause output transfers
Primary Device Strobe. Input data strobe (both edges). The device
may stop DSTROBE to pause input data transfers
SDRDY / AF17 I | EIDE Mode: Secondary I/0O Channel Ready. Device ready indicator
SDDMARDY / UltraDMA Mode: Secondary Device DMA Ready. Output flow control. The device
SDSTROBE may assert DDMARDY to pause output transfers
Secondary Device Strobe. Input data strobe (both edges). The device
may stop DSTROBE to pause input data transfers
PDIOR#/ W26 O | EIDE Mode: Primary Device I/O Read. Device read strobe
PHDMARDY / UltraDMA Mode: Primary Host DMA Ready. Primary channel input flow control. The
PHSTROBE host may assert HDMARDY to pause input transfers
Primary Host Strobe. Output data strobe (both edges). The host may
stop HSTROBE to pause output data transfers
SDIOR# / AF23 | O | EIDE Mode: Secondary Device I/0O Read. Device read strobe
SHDMARDY / UltraDMA Mode: Secondary Host DMA Ready. Input flow control. The host may
SHSTROBE assert HDMARDY to pause input transfers
Second Host Strobe. Output strobe (both edges). The host may stop
HSTROBE to pause output data transfers
PDIOW# /PSTOP | Y25 O | EIDE Mode: Primary Device I/O Write. Device write strobe
UltraDMA Mode: Primary Stop. Stop transfer: Asserted by the host prior to initiation of
an UltraDMA burst; negated by the host before data is transferred in
an UltraDMA burst. Assertion of STOP by the host during or after data
transfer in UltraDMA mode signals the termination of the burst.
SDIOW# /SSTOP | AE23 | O |EIDE Mode: Secondary Device I/O Write. Device write strobe
UltraDMA Mode: Secondary Stop. Stop transfer: Asserted by the host prior to initiation
of an UltraDMA burst; negated by the host before data is transferred in
an UltraDMA burst. Assertion of STOP by the host during or after data
transfer in UltraDMA mode signals the termination of the burst.
PDDRQ Y23 I | Primary Device DMA Request. Primary channel DMA request
SDDRQ ADI17 | 1 | Secondary Device DMA Request. Secondary channel DMA request
PDDACKH# / strap V24 O | Primary Device DMA Acknowledge. Primary channel DMA acknowledge
SDDACK# AD23 | O | Secondary Device DMA Acknowledge. Secondary channel DMA acknowledge
IRQ14 AD24 I | Primary Channel Interrupt Request.
IRQ15 AE26 I | Secondary Channel Interrupt Request.
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UltraDMA-133 /100 / 66 / 33 Enhanced IDE Interface (continued)

Signal Name Pin # I/O | Signal Description

PDCS1# / strap V22 O | Primary Master Chip Select. This signal corresponds to CS1FX# on the
primary IDE connector.

PDCS34# / strap V23 O |Primary Slave Chip Select. This signal corresponds to CS3FX# on the
primary IDE connector.

SDCS1# AF25 O |Secondary Master Chip Select. This signal corresponds to CS17X# on the
secondary IDE connector.

SDCS3# AF26 O |Secondary Slave Chip Select. This signal corresponds to CS37X# on the
secondary IDE connector.

PDA[2-0] / strap W24, V25, W23 O | Primary Disk Address. PDA[2:0] are used to indicate which byte in either the
ATA command block or control block is being accessed. Strap information is
communicated to the north bridge via VD[6:4].

SDA|2-0] AE24, AC22, O |Secondary Disk Address. SDA[2:0] are used to indicate which byte in either

AF24 the ATA command block or control block is being accessed.
PDD[15-0] (see pin list) I0 | Primary Disk Data.
SDD[15-0] (see pin list) 10 | Secondary Disk Data.
Serial ATA Pin Descriptions
Serial ATA Interface

Signal Name Pin # I/O | Signal Description

SRX1+ AE13 I | SATA Port 1 Receive +

SRX1- AF13 I | SATA Port 1 Receive —

SRX2+ AE15 I | SATA Port 2 Receive +

SRX2- AF15 I |SATA Port 2 Receive —

STX1+ ABI13 I |SATA Port 1 Transmit +

STX1-— ACI13 I |SATA Port 1 Transmit —

STX2+ ABI15 I |SATA Port 2 Transmit +

STX2— ACI15 I |SATA Port 2 Transmit —

SXI AF10 I | SATA Crystal In.

SXO AE10 O | SATA Crystal Out.

SREXT ADI1 Al | SATA External Resistor.

SATALED# / AC8 OD |SATA LED. Device 17 Function 0 RXE5[0] = 1.

VIDSEL / GP1O28

VCCAO ACI10 P | SATA Oscillator Power. 2.5V +5%.

GNDAO AB10 P | SATA Oscillator Ground.

VCCAS ABI11, AB17, P | SATA Power. 2.5V £5%.

ACl11, AC17
GNDAS ABI12, ABI6, P | SATA Ground.
AC12, AC16
VCCATS W12-16 P | SATA Power. 2.5V +5%.
GNDATS AB14, ACl14, P | SATA Ground.
ADI12-16,
AE12, AE14, AE16,
AF12, AF14, AF16
VCCA33 AE11 P | SATA Power. 3.3V +5%.
GNDA33 AF11 P | SATA Ground
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AC’97 Audio and Modem Pin Descriptions

AC97 Audio / Modem Interface

Signal Name Pin # | I/O | Signal Description

ACRST# T3 O | ACY7 Reset.

ACBTCK T1 I | AC97 Bit Clock.

ACSYNC / strap T2 | O |AC97 Sync.

ACSDOUT / strap U2 | O | AC97 Serial Data Out.

ACSDINO (VSUS33)7 | U3 I | AC97 Serial Data In 0.

ACSDIN1 (VSUS33)t | V2 I | AC97 Serial Data In 1.

ACSDIN2 / GPIO20 / PCS0# Ul I | AC97 Serial Data In 2. RxE4[6]=0,E5[1]=0, PMIO Rx4C[20]=1
ACSDIN3 / GPIO21 /PCSI1#/SLPBTN# | V3 I | AC97 Serial Data In 3. RxE4[6]=0,E5[2]=0, PMIO Rx4C[21]=1

+The supply voltage for ACSDINO-1 is VSUS33 so these inputs can support wake-up on modem ring.

Serial IRQ and PC / PCI DMA Pin Descriptions

Serial IRQ
Signal Name Pin # I/O | Signal Description
SERIRQ AD9 I | Serial IRQ. This pin has an internal pull-up resistor.

PC/PCI DMA

Signal Name Pin # | I/O | Signal Description
PCREQA / GPI24 / GPO24 (GPIOA) AES5 | 1 |PC/PCIRequest A. Device 17 Function 0 Rx53[7] =1
PCREQB / GPI25 / GPO25 (GPIOB) ADS5 | T |PC/PCI Request B. Device 17 Function 0 Rx58[7] =1
PCGNTA / GPI30 / GPO30 (GPIOC) AF5 | O |PC/PCI Grant A. Device 17 Function 0 Rx53[7] =1
PCGNTB / GPI31/GPO31 (GPIOD) AC6 | O |PC/PCI Grant B. Device 17 Function 0 Rx58[7] =1
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Internal Keyboard Controller and Speaker Pin Descriptions

Internal Keyboard Controller

Signal Name Pin # I/0 | PU |Signal Description
MSCK Wi 10 PU | Mouse Clock. From internal mouse controller. Dev17 Fun0
Rx51[2]=1.
MSDT w2 10 PU | Mouse Data. From internal mouse controller.
Dev17 Fun 0 Rx51[2]=1.
KBCK /KA20G W3 10 PU | MultiFunction Pin (Internal keyboard controller enabled by Dev17
Fun 0 Rx51[0])

Rx51[0]=1 Keyboard Clock. From internal keyboard controller
Rx51[0]=0 Gate A20. Input from external keyboard controller.
KBDT /KBRC Vi 10 PU | MultiFunction Pin (Internal keyboard controller enabled by Dev 17
Fun 0 Rx51[0])

Rx51[0]=1 Keyboard Data. From internal keyboard controller.
Rx51[0]=0 Keyboard Reset. From external keyboard controller
(KBC) for CPURST# generation

Note: KBCK, KBDT, MSCK, and MSDT are powered by the VSUS33 suspend voltage plane.

Speaker

Signal Name Pin # I/O | PU |Signal Description

SPKR / strap AF8 0O Speaker. Strap low to enable (high to disable) CPU frequency
strapping.
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Programming Chip Selects Pin Descriptions

Programmable Chip Selects

Signal Name Pin # | I/O | Signal Description

PCS0# / GP1I020 / ACSDIN2 Ul O | Programmable Chip Select 0. RxE4[6]=1, E5[1]=1
PCS1#/ GP1021 / ACSDIN3 / SLPBTN# V3 O | Programmable Chip Select 1. RxE4[6]=1, E5[2]=1
General Purpose Inputs Pin Descriptions

General Purpose Inputs

Signal Name Pin # | I/O | Signal Description

GPI0 (VBAT) AE2 I | General Purpose Input 0. Status on PMIO Rx20[0]

GPI1 (VSUS33) AC2 I | General Purpose Input 1. Status on PMIO Rx20[1]

GPI2 / EXTSMI# (VSUS33) AAl I | General Purpose Input 2. Status on PMIO Rx20[4]

GPI3 / RING# (VSUS33) Y2 I | General Purpose Input 3. Status on PMIO Rx20[8]

GPI4 / LID# (VSUS33) | ACl1 I | General Purpose Input 4. Status on PMIO Rx20[11]

GPI5 / BATLOW# (VSUS33) V4 I | General Purpose Input 5. Status on PMIO Rx20[12]

GPI6 / AGPBZ# ADIO | T | General Purpose Input 6.

GPI7 / REQ5# R3 I | General Purpose Input 7. RxE4[2]=0

GPI8 / GPOS8 / VGATE AC9 I | General Purpose Input 8. RxE4[3]=0, E5[4]=0

GP19 / UDPWR D26 I | General Purpose Input 9. RxE4[5]=1

GPI10 / GPO10 / APICDO R25 I | General Purpose Input 10. Rx58[6] = 0 or APIC Rx3[0]=1
GPI11/GPO11/ APICDI1 T23 I | General Purpose Input 11. Rx58[6] =0 or APIC Rx3[0]=1
GPI12/GPO12 / INTE# D4 I | General Purpose Input 12. RxE4[4]=0, 5B[1]=0

GPI13 / GPO13 / INTF# E4 I | General Purpose Input 13. RxE4[4]=0, 5B[1]=0

GPI14 / GPO14 / INTG# A3 I | General Purpose Input 14. RxE4[4] =0, 5B[1]=0

GPI15/ GPO15 / INTH# B3 I | General Purpose Input 15. RxE4[4] =0, 5B[1]=0

GPI16 / INTRUDER# (VBAT) AE1 I | General Purpose Input 16. Status on PMIO Rx20[6]
GPI17 / CPUMISS (VSUS33) Yl I | General Purpose Input 17.

GPI18 / THRM# / AOLGPI (VSUS33) Y4 I | General Purpose Input 18. Rx8C[3]1=0

GPI19 / APICCLK U23 I | General Purpose Input 19. Rx58[6] =0 or APIC Rx3[0]=1
GPI20 / GPO20 / ACSDIN2 / PCSO# Ul I | General Purpose Input 20. RxE4[6]=1, E5[1]=0,

PMIO 4CJ[20] =1
GPI21/GPO21 / ACSDIN3 / PCS1#/SLPBTN# | V3 I | General Purpose Input 21. RxE4[6]=1, E5[2]=0
PMIO 4C[21]=1

GPI122 / GPO22 / GHI# R22 I | General Purpose Input 22. RxE5[3] =1, PMIO 4C[22] =1
GPI123 / GPO23 / DPSLP# P21 I | General Purpose Input 23. RxE5[3] =1, PMIO 4C[23] =1
GPI124 / GPO24 (GPIOA) / PCREQA / strap AES I | General Purpose Input 24. RxE6[0] =0, 53[7]=0

GPI25 / GPO25 (GPIOB) / PCREQB / strap ADS5S I | General Purpose Input 25. RxE6[1] =0, 58[7]=0

GPI126 / GPO26 / SMBDT2 (VSUS33) | ADI1 I | General Purpose Input 26. Rx95[2]=1,95[3]=0

GPI127 / GPO27 / SMBCK2 (VSUS33) AC3 I | General Purpose Input 27. Rx95[2]=1,95[3]=0

GPI128 / GPO28 / VIDSEL / SATALED# ACS8 I | General Purpose Input 28. RxE5[0] = 0,E5[3] =1, PMIO

4C[28]=1

GPI129 / GPO29 / VRDSLP AB9 I | General Purpose Input 29. RxE5[3] =1, PMIO 4C[29] =1
GPI30 / GPO30 (GPIOC) / PCGNTA / strap AF5 I | General Purpose Input 30. RxE6[6] =0, 53[7]=0

GPI31 / GPO31 (GPIOD) / PCGNTB / strap AC6 I | General Purpose Input 31. RxE6[7] =0, 58[7]=0

Note:
Note:
Note:
Note:
Note:
Note:

Register bits referenced above are Device 17 Function 0 unless indicated otherwise.
Default pin function is underlined in the signal name column above.

Input pin status for the above GPI pins 31-0 is available on PMIO Rx48[31-0]

See also Power Management I/O register Rx50 for input pin change status for GPI16-18 and 24-27

See also Power Management 1/O register Rx52 for SCI/SMI select for GP116-18 and 24-27

See also Power Management 1/O register Rx4C. General purpose input pins 20-31 are shared with OD (open drain) general

purpose output functions, so to use one of these pins as an input pin, a one must be written to the corresponding bit of PMIO

Rx4C.
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General Purpose Outputs Pin Descriptions
General Purpose Outputs
Signal Name Pin # | I/O | Signal Description
GPO0 (VSUS33) | AA3 O | General Purpose Output 0.
GPO1 (VSUS33) | AE3 O | General Purpose Output 1.
GPO2 / SUSA# (VSUS33) | AA2 O | General Purpose Output 2. Rx94[2]=1
GPO3 / SUSST1# (VSUS33) | Y3 O | General Purpose Output 3. Rx94[4] =1
GPO4 / SUSCLK (VSUS33) | AB3 O | General Purpose Output 4. Rx95[1]=1
GPOS5 / CPUSTP# AC7 O | General Purpose Output 5. RxE4[0] =1
GPO6 / PCISTP# AD6 O | General Purpose Output 6. RxE4[1]=1
GPO7 / GNT5# R2 O | General Purpose Output 7. RxE4[2]=0
GPO8 / GPI8 / VGATE AC9 O | General Purpose Output 8. RxE4[3] =1, ES[4]=0
GPO9 / UDPWREN D25 O | General Purpose Output 9. RxE4[5] =1
GPO10/ GPI110 / APICDO R25 O | General Purpose Output 10. Rx58[6]=0 or APIC Rx3[0]=1
GPO11/GPI11/ APICDI1 T23 O | General Purpose Output 11. Rx58[6]=0 or APIC Rx3[0]=1
GPO12/ GPI12 / INTE# D4 O | General Purpose Output 12. RxE4[4]=1, 5B[1]=0
GPO13 / GPI13 / INTF# E4 O | General Purpose Output 13. RxE4[4]=1, 5B[1]=0
GPO14 / GPI14 / INTG# A3 O | General Purpose Output 14. RxE4[4]=1, 5B[1]=0
GPO15/ GPI15 / INTH# B3 O | General Purpose Output 15. RxE4[4]=1, 5B[1]=0
GPO20 / GPI20 / ACSDIN2 / PCSO0# Ul OD | General Purpose Output 20. RxE4[6]=1, ES[1]=0
GPO21/GPI21 / ACSDIN3 / PCS1# /SLPBTN# | V3 OD | General Purpose Output 21. RxE4[6]=1, E5[2]=0
GPO22 / GPI22 / GHI# R22 | OD | General Purpose Output 22. RxE5[3]=1, PMIO 4C[22]=1
GPO23 / GPI23 / DPSLP# P21 | OD | General Purpose Output 23. RxE5[3]=1, PMIO 4C[23]=1
GPO24 / GPI24 (GPIOA) / PCREQA / strap AE5 | OD | General Purpose Output 24. RxE6[0] =1, 53[7]=0
GPO25 / GPI25 (GPIOB) / PCREQB / strap AD5 | OD | General Purpose Output 25. RxE6[1]=1, 58[7]=0
GPO26 / GP126 / SMBDT2 (VSUS33¢) | AD1 | OD | General Purpose Output 26. Rx95[2]=1,95[3]=1
GPO27 / GP127 / SMBCK?2 (VSUS33¥) | AC3 | OD | General Purpose Output 27. Rx95[2] =1, 95[3]=1
GPO28 / GP128 / VIDSEL / SATALED# AC8 | OD | General Purpose Output 28. RxE5[0]=0, E5[3]=1,
PMIO 4C[28]=1
GPO29 / GPI29 / VRDSLP AB9 | OD | General Purpose Output 29. RxE5[3] =1, PMIO 4C[29]=1
GPO30 / GPI30 (GPIOC) / PCGNTA / strap AF5 | OD | General Purpose Output 30. RxE6[6]=1, 53[7]=0
GPO31 / GPI31 (GPIOD) / PCGNTB / strap AC6 | OD | General Purpose Output 31. RxE6[7]=1, 58[7]=0

Note: Register bits referenced above are Device 17 Function 0 unless indicated otherwise.
Note: The output state for each of the above general purpose outputs is selectable via Power Management I/O registers Rx4C-48

Note: Default pin functions are underlined in the table above.

+ The suspend voltage is only used for maintaining the operation of the SMB function on these pins (Device 17 Function 0
Rx95[3] = 0). If VCC power is lost, the GPIO function of these pins and the state of PMIO Rx4C[27:26} (which determines the

GPO output level) will be lost also.

General Purpose 1/0
Signal Name Pin # | I/O | Signal Description
GPIOA / GPI24 / GPO24 AE5 | 10 | General Purpose I/0 A /24. RxE6[0] =1
GPIOB / GPI25 / GPO25 ADS5 | 10 | General Purpose I/O B/25. RxE6[1]=1
GPIOC / GPI30/ GPO30 AF5 | 10 | General Purpose 1/O C/30. RxE6[6] =1
GPIOD / GPI31 / GPO31 AC6 | 10 | General Purpose 1/0 D /31. RxE6[7] =1

The output type of the above pins may be selected as either OD or TTL (see Device 17 Function 0 RxE7)
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Power Management and Event Pin Descriptions

Power Management and Event Detection

Signal Name Pin # | I/O | Signal Description

PWRBTN# AD2 | 1T |Power Button. Used by the Power Management subsystem to monitor an external
system on/off button or switch. Internal logic powered by VSUS33.

SLPBTN# / GP1021 V3 I | Sleep Button. Used by the Power Management subsystem to monitor an external sleep

/ ACSDIN3 / PCS1# button or switch. RxE4[6] =1, 80[6] = 1, E5[2] = 0 and PMIO Rx4C[21] =1

RSMRST# AD4 | 1 |Resume Reset. Resets the internal logic connected to the VSUS33 power plane and
also resets portions of the internal RTC logic. Internal logic powered by VBAT.

EXTSMI# / GPI2 AAL1 |IOD | External System Management Interrupt. When enabled to allow it, a falling edge on

this input causes an SMI# to be generated to the CPU to enter SMI mode. (10K PU to
VSUS33 if not used) (3.3V only)

PME# w4 I | Power Management Event. (10K PU to VSUS33 if not used)

SMBALRT# AB1 | 1T |SMB Alert. When programmed to allow it (SMB I/O Rx8[3]=1), assertion generates
an IRQ, SMI, or power management event. (10K PU to VSUS33 if not used)

LID# / GPl4 AC1 | T |Notebook Computer Display Lid Open / Closed Monitor. Used by the Power

Management subsystem to monitor the opening and closing of the display lid of

notebook computers. Can be used to detect either low-to-high or high-to-low

transitions to generate an SMI#. (10K PU to VSUS33 if not used)

INTRUDER# / GPI16 AEl | 1T |Intrusion Indicator. The value of this bit may be read at PMIO Rx20[6]

THRMY# / GP118 Y4 I | Thermal Alarm Monitor. Rx8C[3] = 1. Rising or falling edges (selectable by PMIO
/ AOLGPI Rx2C[6]) may be detected to set status at PMIO Rx20[10]. Setting of this status bit

may then be used to generate an SCI or SMI. THRM# may also be used to enable duty

cycle control of stop-clock (STPCLK#) to automatically limit maximum temperature

(see Device 17 Function 0 Rx8C[7-3]).

RING# / GPI3 Y2 I | Ring Indicator. May be connected to external modem circuitry to allow the system to
be re-activated by a received phone call. (10K PU to VSUS33 if not used)

BATLOW# / GPI5 V4 I | Battery Low Indicator. (10K PU to VSUS33 if not used) (3.3V only)

CPUSTP# / GPOS AC7 | O | CPU Clock Stop (RxE4[0] = 0). Signals the system clock generator to disable the

CPU clock outputs. Not connected if not used.

PCISTP#/ GPOG6 /strap | AD6 | O | PCI Clock Stop (RxE4[1] = 0). Signals the system clock generator to disable the PCI
clock outputs. Not connected if not used.

SUSA# / GPO2 AA2 | O |Suspend Plane A Control (Rx94[2]=0). Asserted during power management POS,
STR, and STD suspend states. Used to control the primary power plane. (10K PU to
VSUS33 if not used)

SUSB# AD3 | O |Suspend Plane B Control. Asserted during power management STR and STD suspend
states. Used to control the secondary power plane. (10K PU to VSUS33 if not used)
SUSC# AF2 | O |Suspend Plane C Control. Asserted during power management STD suspend state.

Used to control the tertiary power plane. Also connected to ATX power-on circuitry.
(10K PU to VSUS33 if not used)

SUSST1#/ GPO3 Y3 O | Suspend Status 1 (Rx94[4] = 0). Typically connected to the North Bridge to provide
information on host clock status. Asserted when the system may stop the host clock,
such as Stop Clock or during POS, STR, or STD suspend states. Connect 10K PU to

VSUS33.

SUSCLK AB3 | O |Suspend Clock. 32.768 KHz output clock for use by the North Bridge for DRAM
refresh purposes. Stopped during Suspend-to-Disk and Soft-Off modes. Connect 10K
PU to VSUS33.

CPUMISS / GPI17 Y1 I | CPU Missing. Used to detect the physical presence of the CPU chip in its socket.

High indicates no CPU present. Connect to the CPUMISS pin of the CPU socket. The

state of this pin may be read in the SMBus 2 registers. This pin may be used as

CPUMISS and GPI17 at the same time.

AOLGPI/ GPI18 Y4 I | Alert On LAN. The state of this pin may be read in the SMBus 2 registers. This pin
/ THRM# may be used as AOLGPI, GPI18 and THRM# all at the same time.
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Clocks, Resets, Power Status, Power and Ground Pin Descriptions

Resets, Clocks, and Power Status

Signal Name Pin # I/O | Signal Description

PWRGD ACS I | Power Good. Connected to the Power Good signal on the Power Supply. Internal logic
powered by VBAT.

PWROK# AF1 O | Power OK. Internal logic powered by VSUS33.

PCIRST# R1 O | PCI Reset. Active low reset signal for the PCI bus. The VT8237R will assert this pin
during power-up or from the control register.

OSC AB8 Oscillator. 14.31818 MHz clock signal used by the internal Timer.

RTCX1 AE4 RTC Crystal Input: 32.768 KHz crystal or oscillator input. This input is used for the
internal RTC and power-well power management logic and is powered by VBAT.

RTCX?2 AF3 O | RTC Crystal Output: 32.768 KHz crystal output. Internal logic powered by VBAT.

TEST AE9 I | Test.

TPO AF9 O | Test Pin Output. Output pin for test mode.

Power and Ground

Signal Name Pin # I/O | Signal Description

VCC33 (see pin list) P | 1/0O Power. 3.3V +5%

VCC (seepinlist) | P | Core Power. 2.5V +5%. This supply is turned on only when the mechanical switch on
the power supply is turned on and the PWRON signal is conditioned high.

GND (seepinlist) | P | Ground. Connect to primary motherboard ground plane.

VSUS33 AA4,AB4-6 | P |Suspend Power. 3.3V £5%. Always available unless the mechanical switch of the
power supply is turned off. If the “soft-off” state is not implemented, then this pin can be
connected to VCC33. Signals powered by or referenced to this plane are: PWRGD,
RSMRST#, PWRBTN#, SMBCK1/2, SMBDT1/2, GPOO, SUSA# / GPO1, SUSB# /
GPO2, SUSC#, SUSST1# / GPO3, SUSCLK / GPO4, GPI1, GPI2 / EXTSMI#, GPI3 /
RING#, GPI4 / LID, GPI5S / BATLOW#, GPI6 / PME#, SMBALRT#

VSUS2S§ T4, U4 P | Suspend Power. 2.5V +5%.

VSUSUSB C24 P | USB Suspend Power. 2.5V £5%.

VBAT AF4 P | RTC Battery. Battery input for internal RTC (RTCX1, RTCX2)

VLVREF H22 P | V-Link Voltage Reference. 0.9V £5% for 4x transfers and 0.625V £5% for 8x transfers.

VLCOMP J22 Al | V-Link Compensation.

VCCVK (see pin list) P | V-Link Compensation Circuit Voltage. 2.5V +5%

MIIVCC D9, E9-11 P | Refer to “LAN Controller — Media Independent Interface (MII)” on page 13 for
details.

MIIVCC25 D12. E12 P | LAN MII Suspend Power. 2.5V £5%.

LANVCC E7 P | LAN Power. 2.5V £5%. Power for LAN. Connect to VCC through a ferrite bead.

LANGND E6 P | LAN Ground. Connect to GND through a ferrite bead.

USBVCC (seepinlist) | P | USB 2.0 Differential Output Power. 3.3V +5%. Power for USB differential outputs
(USBPO+, PO—, P1+, P1—, P2+, P2—, P3+, P3—, P4+, P4—, P5+, P5-). Connect to VSUS33
through a ferrite bead.

USBGND (see pin list) P | USB 2.0 Differential Output Ground. Connect to GND through a ferrite bead.

VCCUPLL A23,B23 P | USB 2.0 PLL Analog Voltage. 2.5V £5%. Connect to VCC through a ferrite bead.

GNDUPLL C23, D23 P | USB 2.0 PLL Analog Ground. Connect to GND through a ferrite bead.

PLLVCC T22 P | PLL Analog Power. 2.5V £5%. Connect to VCC through a ferrite bead.

PLLGND U22 P | PLL Analog Ground. Connect to GND through a ferrite bead.

SDVREF ACI9 P | Parallel ATA Secondary Data Channel Voltage Reference. 0.9V

SDCOMP AB21 Al | Parallel ATA Secondary Data Channel Disk Compensation. 360Q 1% to ground

tCreated by a resistive voltage divider of 1KQ 1% to 3.3V and 383Q 1% to ground (see Design Guide)
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Strap Pin Descriptions
Strap Pins
(External pullup / pulldown straps are required to select “H” / “L”)
Strap Pins for VI8237R Configuration
| Signal Pin# | Function Description Status Bit Note
SPKR AF8 | CPU L: Enable CPU Frequency Strapping -
Frequency H: Disable CPU Frequency Strapping
Strapping Default setting: Disable
ACSDOUT | U2 | Auto Reboot L: Enable Auto Reboot -
H: Disable Auto Reboot
Default setting: Disable
EEDI A12 | Eliminate L: Disable. Use external EEPROM -
External LAN | H: Enable. Do not use external
EEPROM EEPROM
Default setting: Disable
ACSYNC T2 | LPCFWH L: Enable LPC FWH Command -
Command H: Disable LPC FWH Command
Default setting: Disable
PDCS1# V22 | SATA Master | L: SATA Master Slave Mode DI5FO0
/ Slave Mode H: SATA Master Master Mode Rx49[5]
Strapping low when using external PHY
PDDACK# | V24 | External L: Enable External SATA PHY D15F0
SATA PHY H: Disable External SATA PHY Rx49[6]
PCISTP#/ | AD6 | Reserved Reserved for future use. Must be strapped -
GPO6 high
Strap Pins for North Bridge (“NB”) Configuration
PDCS3# V23 | NB PDCS3# signal state is reflected on signal pin - Check the North Bridge DS
Configuration | VD7 during power up for North Bridge for details
configuration.
PDA2 W24 | NB PDA?2 signal state is reflected on signal pin - Check the North Bridge DS
Configuration | VD6 during power up for North Bridge for details -
configuration.
PDAI1 V25 | NB PDAL signal state is reflected on signal pin - Check the North Bridge DS
Configuration | VD5 during power up for North Bridge for details -
configuration.
GPIOD / AC6 | NB GPIOD/PCGNTB signal state is reflected on - Check the North Bridge DS
PCGNTB Configuration | signal pin VD3 during power up for North for details -
Bridge configuration.
GPIOB / ADS5 | NB GPIOB/PCREQB signal state is reflected on - Check the North Bridge DS
PCREQB Configuration | signal pin VD2 during power up for North for details -
Bridge configuration.
PDAO, W23 | NB PDAO, GPIOA/PCREQA and - Check the North Bridge DS
GPIOA / AES5 | Configuration | GPIOC/PCGNTA signal states are reflected for details -
PCREQA, AF5 on signal pins VD4, VDI and VDO during
GPIOC/ power up for North Bridge configuration.
PCGNTA

Summary of Internal Pull-Up / Pull-Down Resistor Implementation

Internal Pullups are present on pins KBCK, KBDT, MSCK, MSDT, SERIRQ, LADJ[3:0]
Internal Pulldowns are present on all LAN pins
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REGISTERS

Register Overview

The following tables summarize the configuration and I/O
registers of the VT8237R. These tables also document the
power-on default value (“Default”) and access type (“Acc”)
for each register. Access type definitions used are RW
(Read/Write), RO (Read/Only), “—” for reserved / used
(essentially the same as RO), and RWC (or just WC) (Read /
Write 1’s to Clear individual bits). Registers indicated as RW
may have some read/only bits that always read back a fixed
value (usually O if unused); registers designated as RWC or
WC may have some read-only or read write bits (see
individual register descriptions for details).

Detailed register descriptions are provided in the following
section of this document. All offset and default values are
shown in hexadecimal unless otherwise indicated

Table 3. Memory Mapped Registers

FEC00000 APIC Index (8-bit)
FEC00010 APIC Data (32-bit)
FEC00020 APIC IRQ Pin Assertion (8-bit)
FEC00040 APIC EOI (8-bit)

“APIC” = “Advanced Programmable Interrupt Controller”

Table 4. Function Summary

Bus Device Func Device ID Function

"0 I5(0Fh) 0  3149h Serial ATA (SATA) Controller
0 15(0Fh) 1 0571h Parallel ATA (IDE) Controller
0 16(10h) O 3038h USB 1.1 UHCI Ports 0-1
0 16(10h) 1 3038h USB 1.1 UHCI Ports 2-3
0 16(10h) 2 3038h USB 1.1 UHCI Ports 4-5
0 16(10h) 3 3038h USB 1.1 UHCI Ports 6-7
0 16(10h) 4 3104h USB 2.0 EHCI Ports 0-7
0 16(10h) 5 D104h USB 2.0 Communications
0 17(11h) 0 3074h Bus Control & Power Mgmt
0 17 (11h) 3059h AC97 Audio Codec Controller
0 17(11h) 6 3068h MC97 Modem Codec Ctrlr
0 18(12h) O 3065h VIA LAN Controller

Port
00-1F
20-3F
40-5F
60-6F
(60h)
(61h)
(64h)
70-77
78-7F
80
81-8F
90-91
92
93-9F
AO-BF
CO-DF
EO-FF

100-CF7

CF8-CFB
CFC-CFF

DO00-FFFF

Table 5. System I/O Map

Function

Master DMA Controller

Actual Port Decoding

0000 0000 000x nnnn

Master Interrupt Controller 0000 0000 001x xxxn

Timer / Counter
Keyboard Controller
KBC Data

0000 0000 010x xxnn
0000 0000 0110 xnxn
0000 0000 0110 x0x0

Misc Functions & Spkr Ctrl 0000 0000 0110 xxx1
KBC Command / Status 0000 0000 0110 x1x0
RTC/CMOS/NMI-Disable 0000 0000 0111 Onnn
-available for system use- 0000 0000 0111 1xxx
-reserved- (debug port) 0000 0000 1000 0000
DMA Page Registers 0000 0000 1000 nnnn
-available for system use- 0000 0000 1001 000x
System Control 0000 0000 1001 0010
-available for system use- 0000 0000 1001 nnnn
Slave Interrupt Controller 0000 0000 101x xxxn
Slave DMA Controller 0000 0000 110n nnnx
-available for system use- 0000 0000 111x xxxx

-available for system use*

PCI Configuration Address 0000 1100 1111 10xx
PCI Configuration Data 0000 1100 1111 11xx

-available for system use-
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Table 6. Registers

Legacy 1/0 Registers

Legacy I/0 Registers (continued)

NMI Disable is port 70h (CMOS Memory Address) bit-7.

RTC control occurs via specific CMOS data locations (0-Dh).
Ports 74-75 may be used to access CMOS if the internal RTC
is disabled.

Port [Master DMA Controller Registers | Default | Acc Port [DMA Page Registers Default [Acc
00 |Channel 0 Base & Current Address RW 87 |DMA Page — DMA Channel 0 RW
01 |Channel 0 Base & Current Count RW 83 |DMA Page — DMA Channel 1 RW
02  |Channel 1 Base & Current Address RW 81 |DMA Page — DMA Channel 2 RW
03 |Channel 1 Base & Current Count RW 82 |[DMA Page — DMA Channel 3 RW
04 |Channel 2 Base & Current Address RW 8F |DMA Page — DMA Channel 4 RW
05 |Channel 2 Base & Current Count RW 8B [DMA Page — DMA Channel 5 RW
06 |Channel 3 Base & Current Address RW 89 |DMA Page — DMA Channel 6 RW
07 |Channel 3 Base & Current Count RW 8A |DMA Page — DMA Channel 7 RW
08 [Status / Command RW
09  |Write Request WO Port [System Control Registers Default [Acc
0A [Write Single Mask WO 92  |System Control RW
0B |Write Mode WO
0C |Clear Byte Pointer FF WO Port |[Slave Interrupt Controller Regs Default [Acc
0D [Master Clear WO A0 [Slave Interrupt Control — *
0E |Clear Mask WO Al |[Slave Interrupt Mask — *
OF |Read/ Write Mask RW A0 |[Slave Interrupt Control Shadow — RW

Al [Slave Interrupt Mask Shadow — RW

Port |Master Interrupt Controller Regs | Default |Acc * RW accessible if shadow registers are disabled
20 |Master Interrupt Control — *

21 |Master Interrupt Mask — * Port |Slave DMA Controller Registers Default |Acc
20 |Master Interrupt Control Shadow — RW CO0 |Channel 0 Base & Current Address RW
21  [Master Interrupt Mask Shadow — RW C2 |Channel 0 Base & Current Count RW

* RW if shadow registers are disabled C4 [Channel 1 Base & Current Address RW
C6  |Channel 1 Base & Current Count RW

Port |Timer/Counter Registers Default |Acc C8 [Channel 2 Base & Current Address RW
40  |Timer / Counter 0 Count RW CA [Channel 2 Base & Current Count RW
41 |Timer / Counter 1 Count RW CC |Channel 3 Base & Current Address RW
42 |Timer / Counter 2 Count RW CE _[Channel 3 Base & Current Count RW
43 |Timer / Counter Control WO DO |Status / Command RW

D2 |Write Request WO

Port |Keyboard Controller Registers Default |Acc D4 |Write Single Mask WO
60 |Keyboard Controller Data RW D6 [Write Mode WO
61 [Misc Functions & Speaker Control RW D8 |Clear Byte Pointer FF WO
64 |Keyboard Ctrlr Command / Status RW DA |Master Clear WO

DC |Clear Mask WO

Port [CMOS /RTC / NMI Registers Default |Acc DE |Read / Write Mask RW
70 |CMOS Memory Address & NMI Disa WO
71 |CMOS Memory Data (128 bytes) RW
74 |CMOS Memory Address RW
75 |CMOS Memory Data (256 bytes) RW
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Keyboard / Mouse Wakeup Registers (I/O Space)

Memory Mapped Registers — IOAPIC

Port |KB/Mouse Wakeup Registers Default | Ace Address  |APIC Index / Data Default [Acc
002E |Keyboard / Mouse Wakeup Index 00 RW FEC00000 |APIC Register Index 00 RW
002F |Keyboard / Mouse Wakeup Data 00 RW FECO00001-0F |-reserved- 00 —
1 Keyboard / Mouse Wakeup registers (index values EO-EF FECO00010-13 [APIC Register Data 0000 0000|RW
defined below) are accessible if Function 0 PCI FEC00014-1F |-reserved- 00 —
Configuration register Rx51[1] = L. FEC00020 |APIC IRQ Pin Assertion xx  |WO
FECO00021-3F |-reserved- 00 —
Keyboard / Mouse Wakeup Registers (Indexed via Port FEC00040 |APIC EOI xx__ |WO
2E/2F) FECO00041-FF |-reserved- 00 —
(())Of_fls)el: E::::i Def_ault % Offset [APIC Registers Default Acc
0 [APICID 0000 0000 RW

Offset|[KB / Mouse Wakeup (Rx51[1]=1) | Default |Acc L APIE Version, 00178005 I RO
EO0 [Keyboard / Mouse Wakeup Enable 08 RW 2 APIC Arb1trat1op 0000 0000 RO
El |Keyboard Wakeup Scan Code Set 0 F0 RW 3__[Boot Configuration 0000 0000 RW
E2 |Keyboard Wakeup Scan Code Set 1 00 RW 4-F lreserved 0000 0000 —
E3 |Keyboard Wakeup Scan Code Set 2 00 RW 11-10 |I/O Red%rect%on— AIRQO  [|xxxIxxxx xxxxxxxx|RW
E4 |Keyboard Wakeup Scan Code Set 3 00 RW 13-12 |I/O Red%rect%on— AIRQ1  |xxxIxxxx xxxxxxxx|RW
E5 Ke?boar d Wakeup Scan Code Set 4 00 RW 15-14 |I/O Redirection— AIRQ2  |xxx1xxxx xxxxxxxx| RW
E6 Keyboard Wakeup Scan Code Set 5 00 RW 17-16 |I/O Redirection— AIRQ3  |xxx1xxxx xxxxxxxx| RW
E7 |IK eyb oard Wakeup Scan Code Set 6 00 RW 19-18 |I/O Redirection— AIRQ4  |xxx1xxxx xxxxxxxx| RW
ES Keyboard Wakeup Scan Code Set 7 00 RW 1B-1A [I/O Redirection— AIRQS5  |xxx1xxxx xxxxxxxx| RW
E9 |Mouse Wakeup Scan Code Set 1 09 RW 1D-1C [I/O Redirection— AIRQ6  |xxx1xxxx xxxxxxxx| RW
EA |Mouse Wakeup Scan Code Set 2 00 RW 1F-1E |I/O Redirection— AIRQ7  |xxX1XxXX XXXXXXXX|RW
EB |Mouse Wakeup Scan Code Mask 00 RW 21-20 |I/O Redirection— AIRQS  |xxx1xxxx xxxxxxxx| RW
EC-EF|-reserved- _ RO 23-20 |I/O Redirection— AIRQ9  [xxx1xxxx XXXXXXxX|RW
25-24 |I/O Redirection— AIRQ10 |xxx1xxxx xxxxxxxx| RW

27-26 |I/O Redirection— AIRQI11 [xxx1xxxx xxxxxxxx| RW

29-28 |I/O Redirection— AIRQ12 |xxx1xxxx xxxxxxxx| RW

Game Port Registers (I/0 Space) 2B-2A [I/O Redirection— AIRQ13 |xxx1xxxx xxxxxxxx| RW
2D-2C [I/O Redirection— AIRQ14 |xxx1xxxx xxxxxxxx| RW

Offset |Game Port (200-20F typical) | Default |Acc 2F-2E |I/O Redirection— AIRQ15 [xxx1xxxx XXXXXXXX| RW
0 |-reserved- 00 — 31-30 |I/O Redirection— AIRQ16 [xxx1xxxx xxxxxxxx| RW

1 |Game Port Status RO 33-32 |I/O Redirection— AIRQ17 [xxx1xxxx xxxxxxxx| RW

1 Start One-Shot WO 35-34 |I/O Redirection— AIRQ18 [xxx1xxxx xxxxxxxx| RW
2-F |-reserved- 00 — 37-36 |I/O Redirection— AIRQ19 [xxx1xxxx xxxxxxxx| RW
39-38 |I/O Redirection— AIRQ20 |xxx1xxxx xxxxxxxx| RW

3B-3A |I/O Redirection— AIRQ21 |xxx1xxxx xxxxxxxx| RW

3D-3C |I/O Redirection— AIRQ22 |xxx1xxxx xxxxxxxx| RW

3F-3E |I/O Redirection— AIRQ23 |xxx1xxxx xxxxxxxx|RW

40-4F |-reserved- 0000 0000 —

Note: The “I/O Redirection” registers are 64-bit registers, so

each uses two consecutive index locations, with the lower 32

bits at the even index and the upper 32 bits at the odd index.
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Device 15 Function 0 Registers — SATA Controller

Configuration Space SATA Header Registers

Configuration Space SATA-Specific Registers

Offset |Configuration Space Header Default |Acc Offset|SATA Configuration Registerss Default |Acc
1-0 |Vendor ID 1106 RO 40 |[SATA Channel Enable 03 RW
3-2 |Device ID 3149 RO 41 [SATA Interrupt Gating 03 RW
5-4 |Command 0000 RO 42 [Native Mode Enable F1 RW
7-6 |Status 0290 |RW 43 |FIFO Threshold Control 00 RW

8 |Revision ID 80 RO 44  |[Miscellaneous Control I 0E RW
9 |Programming Interface 8F RW 45 |Miscellaneous Control II AF RW
A |Sub Class Code (RAID Controller) 04 RO 46 [Miscellaneous Control 111 00 RW
B |Base Class Code (Mass Storage) 01 RO 47 |-reserved- 00 —
C |Cache Line Size 00 RO 48 |PHY Wakeup Request Control 00 RW
D |Latency Timer 20 RW 49 |PATA /SATA Shared Function Ctrl 82 RW
E [Header Type (MultiFunction Device) 80 RO 4A |SATA External PHY Pad Control I 10 RW
F |-reserved- 00 — 4B |SATA External PHY Pad Control 11 0B RW

13-10 (Base Address — Pri Data / Command | 000001F1 |RW 4E |PHY Port Error Status Control 00 RW

17-14 |Base Address — Pri Control / Status | 000003F5 |RW 4F  |-reserved- 00 —

1B-18 [Base Address — Sec Data / Command | 00000171 |RW

1F-1C |Base Address — Sec Control / Status | 00000375 [RW Offset |SATA Transport Control Registers | Default | Acc

23-20 |Base Address — Bus Master Control  |0000CC01|RW 50 |Software Ctrl Power Mode Request 00 RW

27-24 |Base Address — SATA Control/Status | 00008C00 [RW 51 |Hardware Ctrl Power Mode 00 RW

28-2B |-reserved- (unassigned) 00 — 52 |Transport Miscellaneous Control 00 RW

2D-2C|Sub Vendor ID 1106 RO 53 |Reserved (Do Not Program) 00 RW
2F-2E |Sub Device ID 3149 |RO

30-33 (Base Address — Expansion ROM 0000 0000 | RW Offset |SATA Link Control Registers Default [Acc
34 |PCI Power Mgmt Capability Pointer Co0 RO 54 |-reserved- 00 —

35-3B [-reserved- (unassigned) 00 — 55 |Reserved (Do Not Program) 00 RW
3C |Interrupt Line 0D RO 56 |Internal PHY SATA LINK Control 00 RW
3D |Interrupt Pin 01 RO 57 |External PHY SATA LITE Control 00 RW
3E [Minimum Grant 00 RO
3F [Maximum Latency 00 RO Offset|[SATA PHY Control Registers Default [Acc

58-59 |Reserved (Do Not Program) — RW

SA |Internal SATA PHY Control 10 RW

5B |External SATA PHY Control 00 RW

5C |Internal SATA PHY Control 05 RW

5D |SATA PHY Direct Access Mode Ctrl 00 RW

SE |[SATA Internal PHY Pad Control 00 RW

60-77 |-reserved- 00 —
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Configuration Space SATA-Specific Registers (continued) 1I/O Space SATA Registers
Offset | Transport Status Registers Default |Acc Offset [Status Control Registers Default |[Acc
78 |Primary Channel Transport Status I 01 RO 3-0 |SATA Status 0000 0000| RO
79  |Primary Channel Transport Status II 00 RO 7-4 |SATA Error 0000 0000 | WC
7A |Sec Channel Transport Status I 01 RO B-8 [SATA Control 0000 0310 | RW
7B |Sec Channel Transport Status II 00 RO 9-FF |-reserved- 00 —
Note: The base address for access of these registers is
Offset|PHY Status Registers Default |Acc specified in Rx27-24.
7C |Internal PHY Status 00 RO
7D |External PHY Status 00 RO
7E-7F |-reserved- 00 —
Offset(Channel Control Registers Default |Acc
80 |Pri Channel Device Mode Status 00 RO
81 |Sec Channel Device Mode Status 00 RO
82-87 |-reserved- 00 —
8B-88 |Primary Channel SG Base Address | 0000 0000 | RO
8F-8C [Secondary Channel SG Base Addr 0000 0000| RO
Offset |Test Registers Default |[Acc
90-9F |Reserved (Do Not Program) 00 RW
Offset |Legacy Power Management Regs Default |Acc
A0-C1 |-reserved- 00 —
C3-C2 [PCI Power Mgmt Capabilities 0002 |RO
C5-C4 |PCI Power Mgmt Control / Status 0000 |RW
C6-CF |-reserved- 00 —
Offset [Miscellaneous Control Registers Default |Acc
DO |-reserved- 00 —
D1 |PATA Control 00 RW
D2-FF |-reserved- 00 —
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Device 15 Function 1 Registers — PATA (IDE) Controller

Configuration Space IDE Header Registers

Configuration Space IDE-Specific Registers (continued)

Offset |Configuration Space Header Default |Acc Offset|Configuration Space IDE Registers | Default |Acc
1-0 |Vendor ID 1106 RO 53-50 |UltraDMA Extended Timing Control | 07070707 |[RW
3-2 |Device ID 0571 RO 54 |UltraDMA FIFO Control 04 RW
5-4 |Command 0080 | RO 55 |IDE Clock Gating 00 RW
7-6 |Status 0290 |RW 56-5F |-reserved- 00 —

8 |Revision ID nn RO 61-60 [IDE Primary Sector Size 0200 |RW
9 |Programming Interface 85 RW 62-67 |-reserved- 00 —
A |Sub Class Code (IDE Controller) 01 RO 69-68 [IDE Secondary Sector Size 0200 |RW
B |Base Class Code (Mass Storage) 01 RO 69-6F |-reserved- 00 —
C-F |-reserved- 00 — 70 [IDE Primary Status 00 RW

13-10 (Base Address — Pri Data / Command | 000001F1 |RW 71 |IDE Primary Interrupt Control 01 RW

17-14 |Base Address — Pri Control / Status | 000003F5 |RW 72-77 |-reserved- 00 —

1B-18 [Base Address — Sec Data / Command | 00000171 |RW 78 |IDE Secondary Status 00 RW

1F-1C |[Base Address — Sec Control / Status | 00000375 [RW 79 |IDE Secondary Interrupt Control 01 RW

23-20 |Base Address — Bus Master Control  |0000CC01|RW 7A-7F |-reserved- 00 —

24-2B |-reserved- (unassigned) 00 — 83-80 [IDE Primary S/G Descriptor Address {0000 0000 |RW

2D-2C|Sub Vendor ID 0000 RO 84-87 |-reserved- 00 —
2F-2E [Sub Device ID 0000 RO 8B-88 |IDE Secondary S/G Descriptor Addr {0000 0000 | RW

30-33 [-reserved- (expan ROM base addr) 00 — 8C-BF|-reserved- 00 —
34 |[Capability Pointer Co RO C3-C0|Power Management Capabilities 0002 0001 | RO

35-3B |-reserved- (unassigned) 00 — C7-C4|Power State 0000 0000 | RW
3C |Interrupt Line 0E RO C8-CF|-reserved- 00 —
3D |Interrupt Pin 01 RO
3E [Minimum Grant 00 RO Offset |[IDE Back Door Registers Default [Acc
3F |Maximum Latency 00 RO DO |Back Door — Revision ID 06 RW

D1 [-reserved- 00 —
D3-D2|Back Door — Device ID 0571 |RW
D5-D4|Back Door — Sub Vender ID 0000 |RW

Configuration Space IDE-Specific Registers D7-D6|Back Door — Sub Device ID 0000 |RW

Offset |Configuration Space IDE Registers | Default |Acc DS8-FF|-reserved- 00 —
40 |IDE Chip Enable 00 RW
41 |IDE Configuration I 00 RW
42 |IDE Configuration I : 00 RW I/O Registers — IDE Controller (SFF 8038 v1.0 Compliant
43 |IDE FIFO Configuration 0A RW Offset |IDE 1/O Registers Default [Acc
44 |IDE M%scellaneous Control 1 08 RW 0 |Primary Channel Command 00 RW
45 |IDE Miscellaneous Control 2 10 RW 1 |-reserved- 00 —
46 |IDE Mllscella?ne.ous Control 3 Co RW 2 |Primary Channel Status 00 WC

4B-48 |IDE Drive Timing Control A8A8ABA8|RW 3 |-reserved- 00 —
AC_|IDE Address Setup Time FF RW 4-7 [Primary Channel PRD Table Addr 00 RW
4D _|-reserved- (do not program). - 00 RW 8 |Secondary Channel Command 00 RW
4E |Sec Non-170 Port Access Timing B6 RW 9 |-reserved- 00 —
4F |Pri Non-1F0 Port Access Timing B6 RW A |Secondary Channel Status 00 WC

B [-reserved- 00 —
C-F |Secondary Channel PRD Table Addr 00 RW
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Device 16 Function 0 Registers — USB 1.1 UHCI Ports 0-1

Configuration Space USB Header Registers

Configuration Space USB-Specific Registers

Offset |Configuration Space Header Default |[Acc Offset|USB Control Default [Acc
1-0 |Vendor ID 1106 RO 40 |USB Miscellaneous Control 1 40 RW
3-2 |Device ID 3038 RO 41 |USB Miscellaneous Control 2 10 RW
5-4 |Command 0000 [RW 42 |USB Miscellaneous Control 3 03 RW
7-6 |Status 0210 [(WC 43 |USB Miscellaneous Control 4 00 RW

8 |Revision ID nn RO 44-47 |-reserved- (test, do not program) 00 —
9 |Programming Interface 00 RO 48 |USB Miscellaneous Control 5 00 RW
A |Sub Class Code 03 RO 49 |USB Miscellaneous Control 6 00 RW
B |Base Class Code 0C RO 4A |USB Miscellaneous Control 7 A0 RW
C |Cache Line Size 00 RW 4B-5F |-reserved- 00 —
D |Latency Timer 16 RW 60 |USB Serial Bus Release Number 10 RO
E |Header Type 80 RO 61-7F |-reserved- 00 —
F |BIST 00 RO 83-80 [PM Capability FFC20001| RO

23-20 |USB I/O Registers Base Port Address [ 00000301 |RW 84 |PM Capability Status 00 RW

24-2B |-reserved- 00 — 85-BF |-reserved- 00 —

2D-2C|Sub Vendor ID 1106  |ROT C1-CO[USB Legacy Support 2000 |RW
2F-2E |Sub Device ID 3038 |ROfY C2-FF |-reserved- 00 —

30-33 |-reserved- 00 —

34 [Power Management Capabilities 80 RO Memory Mapped 1I/O Registers — USB Controller

35-3B |-reserved- i 00 — Offset |{USB I/0 Registers Default |Acc
3C_|Interrupt Line 00 |IRW}  "1.0 |USB Command 0000 |RW
3D_|Interrupt Pin 01RO 3-2_|USB Status 0000 [WC

3E'3E -reserved- 00 — 5-4 |USB Interrupt Enable 0000 |[RW

T RWif Rxd2[4] = L. 7-6 |Frame Number 0000 [RW

B-8 |[Frame List Base Address 00000000 |RW
C [Start Of Frame Modify 40 RW
11-10 |Port 0 Status / Control 0080 |WC
13-12 |Port 1 Status / Control 0080 |WC
14-1F |-reserved- 00 —
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Device 16 Function 1 Registers — USB 1.1 UHCI Ports 2-3

Configuration Space USB Header Registers

Configuration Space USB-Specific Registers

Offset |Configuration Space Header Default |[Acc Offset|USB Control Default [Acc
1-0 |Vendor ID 1106 RO 40 |USB Miscellaneous Control 1 40 RW
3-2 |Device ID 3038 RO 41 |USB Miscellaneous Control 2 10 RW
5-4 |Command 0000 [RW 42 |USB Miscellaneous Control 3 03 RW
7-6 |Status 0210 [(WC 43 |USB Miscellaneous Control 4 00 RW

8 |Revision ID nn RO 44-47 |-reserved- (test, do not program) 00 —
9 |Programming Interface 00 RO 48 |USB Miscellaneous Control 5 00 RW
A |Sub Class Code 03 RO 49 |USB Miscellaneous Control 6 00 RW
B |Base Class Code 0C RO 4A |USB Miscellaneous Control 7 A0 RW
C |Cache Line Size 00 RW 4B-5F |-reserved- 00 —
D |Latency Timer 16 RW 60 |USB Serial Bus Release Number 10 RO
E |Header Type 80 RO 61-7F |-reserved- 00 —
F |BIST 00 RO 83-80 [PM Capability FFC20001| RO

23-20 |USB I/O Registers Base Port Address [ 00000301 |RW 84 |PM Capability Status 00 RW

24-2B |-reserved- 00 — 85-BF |-reserved- 00 —

2D-2C|Sub Vendor ID 1106  |ROT C1-CO[USB Legacy Support 2000 |RW
2F-2E |Sub Device ID 3038 |ROfY C2-FF |-reserved- 00 —

30-33 |-reserved- 00 —

34 [Power Management Capabilities 80 RO Memory Mapped 1I/O Registers — USB Controller

35-3B |-reserved- i 00 — Offset |{USB I/0 Registers Default |Acc
3C_|Interrupt Line 00 __|RW/  "1.0 |USB Command 0000 |RW
3D_|Interrupt Pin 02__|RO 3-2_|USB Status 0000 [WC

3E'3E -reserved- 00 — 5-4 |USB Interrupt Enable 0000 |[RW

T RWif Rxd2[4] = L. 7-6 |Frame Number 0000 [RW

B-8 |[Frame List Base Address 00000000 |RW
C [Start Of Frame Modify 40 RW
11-10 |Port 2 Status / Control 0080 |WC
13-12 |Port 3 Status / Control 0080 |WC
14-1F |-reserved- 00 —
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Device 16 Function 2 Registers — USB 1.1 UHCI Ports 4-5

Configuration Space USB Header Registers

Configuration Space USB-Specific Registers

Offset |Configuration Space Header Default |[Acc Offset|USB Control Default [Acc
1-0 |Vendor ID 1106 RO 40 |USB Miscellaneous Control 1 40 RW
3-2 |Device ID 3038 RO 41 |USB Miscellaneous Control 2 10 RW
5-4 |Command 0000 [RW 42 |USB Miscellaneous Control 3 03 RW
7-6 |Status 0210 [(WC 43 |USB Miscellaneous Control 4 00 RW

8 |Revision ID nn RO 44-47 |-reserved- (test, do not program) 00 —
9 |Programming Interface 00 RO 48 |USB Miscellaneous Control 5 00 RW
A |Sub Class Code 03 RO 49 |USB Miscellaneous Control 6 00 RW
B |Base Class Code 0C RO 4A |USB Miscellaneous Control 7 A0 RW
C |Cache Line Size 00 RW 4B-5F |-reserved- 00 —
D |Latency Timer 16 RW 60 |USB Serial Bus Release Number 10 RO
E |Header Type 80 RO 61-7F |-reserved- 00 —
F |BIST 00 RO 83-80 [PM Capability FFC20001| RO

23-20 |USB I/O Registers Base Port Address [ 00000301 |RW 84 |PM Capability Status 00 RW

24-2B |-reserved- 00 — 85-BF |-reserved- 00 —

2D-2C|Sub Vendor ID 1106  |ROT C1-CO[USB Legacy Support 2000 |RW
2F-2E |Sub Device ID 3038 |ROfY C2-FF |-reserved- 00 —

30-33 |-reserved- 00 —

34 [Power Management Capabilities 80 RO Memory Mapped 1I/O Registers — USB Controller

35-3B |-reserved- i 00 — Offset |{USB I/0 Registers Default |Acc
3C_|Interrupt Line 00 __|RW/  "1.0 |USB Command 0000 |RW
3D_|Interrupt Pin 03 |RO 3-2_|USB Status 0000 [WC

3E'3E -reserved- 00 — 5-4 |USB Interrupt Enable 0000 |[RW

T RWif Rxd2[4] = L. 7-6 |Frame Number 0000 [RW

B-8 |[Frame List Base Address 00000000 |RW
C [Start Of Frame Modify 40 RW
11-10 |Port 4 Status / Control 0080 |WC
13-12 |Port 5 Status / Control 0080 |WC
14-1F |-reserved- 00 —
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Device 16 Function 3 Registers — USB 1.1 UHCI Ports 6-7

Configuration Space USB Header Registers

Configuration Space USB-Specific Registers

Offset |Configuration Space Header Default |[Acc Offset|USB Control Default [Acc
1-0 |Vendor ID 1106 RO 40 |USB Miscellaneous Control 1 40 RW
3-2 |Device ID 3038 RO 41 |USB Miscellaneous Control 2 10 RW
5-4 |Command 0000 [RW 42 |USB Miscellaneous Control 3 03 RW
7-6 |Status 0210 [(WC 43 |USB Miscellaneous Control 4 00 RW

8 |Revision ID nn RO 44-47 |-reserved- (test, do not program) 00 —
9 |Programming Interface 00 RO 48 |USB Miscellaneous Control 5 00 RW
A |Sub Class Code 03 RO 49 |USB Miscellaneous Control 6 00 RW
B |Base Class Code 0C RO 4A |USB Miscellaneous Control 7 A0 RW
C |Cache Line Size 00 RW 4B-5F |-reserved- 00 —
D |Latency Timer 16 RW 60 |USB Serial Bus Release Number 10 RO
E |Header Type 80 RO 61-7F |-reserved- 00 —
F |BIST 00 RO 83-80 [PM Capability FFC20001| RO

23-20 |USB I/O Registers Base Port Address [ 00000301 |RW 84 |PM Capability Status 00 RW

24-2B |-reserved- 00 — 85-BF |-reserved- 00 —

2D-2C|Sub Vendor ID 1106  |ROT C1-CO[USB Legacy Support 2000 |RW
2F-2E |Sub Device ID 3038 |ROfY C2-FF |-reserved- 00 —

30-33 |-reserved- 00 —

34 [Power Management Capabilities 80 RO Memory Mapped 1I/O Registers — USB Controller

35-3B |-reserved- i 00 — Offset |{USB I/0 Registers Default |Acc
3C_|Interrupt Line 00 __|RW/  "1.0 |USB Command 0000 |RW
3D_|Interrupt Pin 03 |RO 3-2_|USB Status 0000 [WC

3E'3E -reserved- 00 — 5-4 |USB Interrupt Enable 0000 |[RW

T RWif Rxd2[4] = L. 7-6 |Frame Number 0000 [RW

B-8 |[Frame List Base Address 00000000 |RW
C [Start Of Frame Modify 40 RW
11-10 |Port 6 Status / Control 0080 |WC
13-12 |Port 7 Status / Control 0080 |WC
14-1F |-reserved- 00 —
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Device 16 Function 4 Registers — USB 2.0 EHCI Ports 0-7

Configuration Space USB Header Registers

Memory Mapped 1/0 Registers — USB EHCI

Offset |Configuration Space Header Default |[Acc Offset |[EHCI Capabilities Default [Acc
1-0 |Vendor ID 1106 | RO 00 |Capability Register Length 00 RW
3-2 |Device ID 3104 RO 01 |-reserved- 00 —
5-4 |Command 0000 |RW 03-02 |Interface Version Number 0100 |ROT
7-6 |Status 0210 |WC 07-04 |Structure Parameters 0000 3206 [RO}

8 [Revision ID nn RO 0B-08 |Capability Parameters 0000 6872 |RO+

9 |Programming Interface 20 RO 0C-0F |-reserved- 00 —

A |Sub Class Code 03 RO T RW if Rx42[4] = 1.

B |Base Class Code 0C RO

C |Cache Line Size 00 RW Offset |[Host Controller Operation Default [Acc

D [Latency Timer 16 RW 13-10 [USB Command 0000 0000 | RW
E-F |-reserved- 00 _ 17-14 |USB Status 0000 0000 | RW

13-10 [EHCI Mem Mapped I/O Base Addr  |0000 0000|RW| | 1B-18 |JUSB Interrupt Enable 0000 0000 | RW

14-2B |-reserved- 00 — 1F-1C |[USB Frame Index 0000 0000 | RW

2D-2C|[Sub Vendor ID 1106 |ROf 23-20 [4G Segment Selector 0000 0000 | RW
2F-2F [Sub Device ID 3104 |ROf 27-24 |Frame List Base Address 0000 0000 | RW

30-33 |-reserved- 00 — 2B-28 [Next Asynchronous List Address 0000 0000 | RW
34 [Power Management Capabilities 80 RO 2C-4F |-reserved- 00 —

35-3B |-reserved- 00 — 53-50 [Configured Flag Register 0000 0000 | RW
3C [Interrupt Line 00 RW 57-54 [Port 0 Status / Control 0000 0000 | RW
3D |Interrupt Pin 04 RO 5B-58 |Port 1 Status / Control 0000 0000 | RW

3E-3F |-reserved- 00 — 5F-5C [Port 2 Status / Control 0000 0000 | RW
 RW if Rx42[4] = 1. 63-60 |Port 3 Status / Control 0000 0000 | RW
67-64 |Port 4 Status / Control 0000 0000 [RW

Configuration Space USB-Specific Registers 6B-68 |Port 5 Status / Control 0000 0000 [RW

Offset|USB Control Default | Acc 6F-6C [Port 6 Status / Control 0000 0000 | RW
40 |USB Miscellancous Control 1 00 RW 73-70 [Port 7 Status / Control 0000 0000 | RW

41-47 |-reserved- (Do Not Program) 00 — 74-FF |-reserved- 00 —
48 |USB Miscellaneous Control 5 A0 RW
49 |USB Miscellaneous Control 6 20 RW

4A-4B|-reserved- (Do Not Program) 00 —

4C-4F |-reserved- 00 —

50-57 |-reserved- (test, do not program) 00 —

58-59 |-reserved- (Do Not Program) 00 —

SA-5B High—Speqd Port Pad Termination 3888 |RW

Resistor Fine Tune
5C |PHY Control 53 RW
SD-5E High—Spegd Port Pad Termination 3888 |RW
Resistor Fine Tune
SF |-reserved- 00 —
60 [USB Serial Bus Release Number 20 RO
61 [Frame Length Adjust 20 RW

63-62 [Port Wake Capability 0001 |RW

64-67 |-reserved- 00 —

6B-68 [Legacy Support Extended Capability {0000 0001 |RW

6F-6C |Legacy Support Control / Status 0000 0000 | RW

70-7F |-reserved- 00 —

83-80 |PM Capability FFC20001| RO
84 |PM Capability Status 00 RW

85-FF |-reserved- 00 —
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Device 16 Func 5 Registers — USB Device Communications

Configuration Space USB Device Comm Header Registers Config Space USB-Device-Comm-Specific Regs (cont
Offset |Configuration Space Header Default |[Acc Offset|[USB Device Comm SRAM Control | Default [Acc
1-0 |Vendor ID 1106 RO 71-70 |SRAM Direct Access Address 0000 |RW
3-2 |[Device ID D104 |[RO 72 |-reserved- 00 —
5-4 |Command 0000 |RW 73 |SRAM Direct Access Control 00 RW
7-6 |Status 0210 |WC 77-74 [SRAM Direct Access Data 0000 0000 | RW
8 |Revision ID nn RO 78-7F |-reserved- 00 —
9 |Programming Interface 00 RO Offset |USB Device Comm PM Control Default [Acc
A |Sub Class Code 80 RO 83-80 |Power Management Rx41[1]=0:|1480A0001 | RO
B [Base Class Code 02 RO Capabilities Rx41[1]=1:]C9C20001| RO
C |Cache Line Size 00 RW 84 |PM Capabilities Status 00bor 11b
D |Latency Timer 16 RW 85-EF |-reserved- 00 —
E-F |-reserved- 00 — Offset|[USB Device Comm Reserved Regs | Default [Acc
13-10 [UDCI Mem Mapped I/0 Base Addr | 0000 0000 [RW FO-F4 |-reserved- 00 —
14-2B |-reserved- 00 — F5 [Reserved (Do Not Program) — RW
2D-2C|Sub Vendor ID 1106  [ROf F6 [Reserved (Do Not Program) — RO
2F-2E [Sub Device ID D104 [ROf F7-FB|-reserved- 00 —
30-33 |-reserved- 00 — FC |Reserved (Do Not Program) — RW
34 [Power Management Capabilities 80 RO FD-FF|-reserved- 00 —
35-3B |-reserved- 00 —
3C [Interrupt Line 00 RW Mem Mapped I/O Regs — USB Dev Ctrlr Interface (UDCI)
3D _|Interrupt Pin 04 RO Offset|USB Comm Capability & Shadow | Default |Acc
3E-3F |-reserved- 00 — 0 |Capability Register Length 10 RO
TRWifRx41[2] = 1. 1 |Interface Version 10 RO
Configuration Space USB-Device-Comm-Specific Regs 3-2 |Structure Parameters 1 0121 |RO
- — 7-4 [Structure Parameters 2 0200 0040 | RO
Offset USB Device Communications Ctrl Default [Acc B-8 |Structure Parameters 3 0008 0200 | RO
40 M¥scellaneous Control 1 00 RW F-C |EHCI Port 0 Shadow — RO
41 M¥scellaneous Control 2 00 RW Offset|USB Device Controller Operation | Default |Ace
42 |Miscellaneous Control 3 00 RW 11-10 |USB Device Command 0010 |RW
43 |reserved- — 9 1 — 1 [13-12|USB Device Status 0010 |WC
44 PHY Signal Monitoring 1 00 |[RW] 75714 [USB Device Interrupt Enable 0000 |RW
4>_|PHY Signal Monitoring 2 0 IRW} 77716 [Device Port Control Status 1000 |[WC
46-47 -re'served- 00 — 18 |Device Mode Listen Timeout Param 10 RW
43 M¥scellaneous Control 5 AD RW 19 [Host Mode Waiting Timeout Param 10 RW
49 [Miscellaneous Control 6 60 RW 1A-1F |-reserved- 00 —
Offset|USB Dev1c§ Comm MAC Control Default | Acc Offset|Device Endpoint Ctrlr Operation Default [Acc
44 IMAC Receiver Enable Delay 00 IRW %320 [Endpoint 0 Status & Control 0040 0000 RW
4B_|MAC Turnaround Time Delay 09 RW 37-24 |Endpoint 0 Transfer Descriptor — RW
4C-4F |-reserved- 00 — 38-3F |-reserved- 00 —
50 _|Reserved for Test (Do Not Program) | 00 IRW] 13740 R dpoint 1 Status & Control 1200 8000 | RW
51 _JUSB 2.0 MAC Timeout Parameter SA RW 5B-44 |Endpoint 1 Transfer Descriptor — RW
52-57 |-reserved- 00 — SC_5F |reserved- 00 —
Offset|USB Device Comm PHY Control Default |Acc 63-60 |Endpoint 2 Status & Control 2200 8000 |[RW
58 [|PHY Control 1 00 RW - -
7B-64 [Endpoint 2 Transfer Descriptor — RW
59 PHY Control 2 . 08 RW 7C_7F |reserved- 00 —
>A_|Hi Speed Port Pad Fine Tune 08 IRW| 3730 [Endpoint 3 Status & Control 3008 4000 | RW
OB _|-reserved- 00 — 8B-84 |Endpoint 3 Transfer Descriptor — RW
5C [PHY Control 3 53 RW SC-FF |-reserved- 00 —
5D-6F |-reserved- 00 —
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Device 17 Function (0 Registers — Bus Control & Power
Management

Configuration Space Bus Control & PM Header Registers

Offset |Configuration Space Header Default [Acc Offset |Function Control Default [Acc
1-0 |Vendor ID 1106 RO 50 |Function Control 1 00 RW
3-2 |Device ID 3227 RO 51 |Function Control 2 0C RW
5-4 |Command 0087 |RW
7-6 |Status 0200 |WC Offset [Serial IRQ, LPC & PC/PCI Control| Default [Acc

8 |Revision ID nn RO 52 |Serial IRQ & LPC Control 00 RW
9 |Programming Interface 00 RO 53 [PC/PCI DMA Control 00 RW
A |Sub Class Code 01 RO

B [Base Class Code 06 RO Offset |Plug and Play Control Default [Acc
C |-reserved- (cache line size) 00 — 54 |PCI Interrupt Polarity 00 RW
D  |-reserved- (latency timer) 00 — 55 |PnP Routing for PCI INTA 00 RW
E |Header Type 80 RO 56 |PnP Routing for PCI INTB-C 00 RW
F  |Built In Self Test (BIST) 00 RO 57 |PnP Routing for PCI INTD 00 RW

10-27 |-reserved- (base address registers) 00 —

28-2B |-reserved- (unassigned) 00 — Offset|GPIO and Miscellaneous Control Default [Acc

2D-2C|Sub Vendor ID 00 RO 58 |Miscellaneous Control 0 40 RW

2F-2E |Sub Device ID 00 RO 59 |Miscellaneous Control 1 00 RW

30-33 |-reserved- (expan. ROM base addr) 00 — 5A [DMA Bandwidth Control 00 RW

34-3B [-reserved- (unassigned) 00 — 5B |Miscellaneous Control 2 00 RW
3C |-reserved- (interrupt line) 00 —
3D |-reserved- (interrupt pin) 00 — Offset |Programmable Chip Select Control | Default | Acc
3E [-reserved- (min gnt) 00 — 5D-5C|PCS0# I/O Port Address 0000 |RW
3F |-reserved- (max lat) 00 — 5F-5E |PCS1# I/O Port Address 0000 |RW

61-60 |PCS2# 1/0O Port Address 0000 |RW

Configuration Space PCI-to-ISA Bridge-Specific Registers 63-62 [PCS3# 1/0O Port Address 0000 [RW

Offset|ISA Bus Control Default | Ace 64 [PCS[1-0]# I/O Port Address Mask 00 RW
40 |ISA Bus Control 00 |IRW 65 [PCS[3-2]# I/O Port Address Mask 00 RW
41 |BIOS ROM Decode Control 00 RW 66 |Programmable Chip Select Control 00 RW
42 |Line Buffer Control 00 |RW 67 _|Output Control 04 IRW
43 |Delay Transaction Control 00 RW 68 |HPET Control 00 RW
44 |INTE / INTF Routing 00 RW 6B-69 |HPET Memory Base Address 000000 [RW
45 |INTG /INTH Routing 00 RW -

46 |INT Control 00 RW Offset Mlscellgqeous : Default [Acc
47 |-reserved- 00 — 6C |ISA POS}t%Ve Decod¥ng Control 1 00 RW
48 |Read Pass Write Control 00 RW 6D |ISA POS}t%Ve Decod¥ng Control 2 00 RW
29 |CCA Control 00 RW 6E |ISA Pos¥t%ve Decod¥ng Control 3 00 RW
4A_|LPC Firmware Memory Control | 00 RW 6F |ISA Positive Decoding Control 4 00 RW
4B |LPC Firmware Memory Control 2 00 RW 71-70 |Sub Ven.dor ID Backdoor 00 RW

73-72 [Sub Device ID Backdoor 00 RW

Offset|Miscellaneous Control Default [Acc 70-73 | -reserved- 00 —
4C _|IDE Interrupt Routing 00 RW 74 |PCIT/O Cycle Control 00 RW
4D |Miscellaneous Control 00 RW 75-78 | -reserved- 00 —
4E |Internal RTC Test Mode 00 RW 79-7B |Reserved for Test (Do Not Program) 00 RW
4F |PCI Bus & CPU Interface Control 00 RW 7C_|/O Pad Control 00 RW

7D-7F |-reserved- 00 —
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Configuration Space Power Management Registers

Configuration Space SMBus Registers

Offset |Power Management Default |Acc Offset |System Management Bus Default |Acc
80 |General Configuration 0 00 RW D1-D0 [SMBus I/0O Base (16 Bytes) 0001 |RW
81 |General Configuration 1 04 RW D2 |SMBus Host Configuration 00 RW
82 |ACPI Interrupt Select 00 RW D3 |SMBus Host Slave Command 00 RW
83 [-reserved- 00 — D4 [SMBus Slave Address Shadow Port 1 00 RW

85-84 |Primary Interrupt Channel 0000 |RW D5 [SMBus Slave Address Shadow Port 2 00 RW

87-86 |Secondary Interrupt Channel 0000 |RW D6 [SMBus Revision ID nn RO

8B-88 |Power Mgmt I/O Base (256 Bytes) (0000 0001 | RW D7-DF |-reserved- 00 —
8C |Host Bus Power Mgmt Control 00 RW
8D |Throttle / Clock Stop Control 00 RW Configuration Space General Purpose I/0 Registers

8E-8F |-reserved- 00 — Offset |General Purpose 1/0 Default |Acc

93-90 [GP Timer Control 0000 0000 | RW EO |GPI Inversion Control 00 RW
94 [Power Well Control 00 [RW| [™F] |GPISCI/SMI Select 0 |[RW
95 |Miscellaneous Control 40 RW E2-E3 |-reserved- 00 —
96 |Power On / Reset Control 00 RW E4 |GPO Pin Select 00 RW
97 _|reserved- 0 | — E5_|GPIO 1/O Select 1 00 |[RW
98 GP2/ GP3 Timer Control 00 RW E6 GPIO 1/O Select 2 00 RW
99 GP2 Timer 00 RW E7 —reserved- 00 RW
9A |GP3 Timer 00 RW

9B-AQ |-reserved- 00 — Configuration Space Watchdog Timer Registers
Al |Write value for Offset 9 (Prog Intfc) 00 WO -

A2 |Write value for Offset A (Sub Class) | 00 |wo| [Qffset| Watchdog Timer Default |Acc
A3 |Write value for Offset B (Base Class)| 00 |wo| [EB-E8|Watchdog Timer Memory Base 0000 0000 {RW

A4-BF |-reserved- 00 — EC |Watchdog Timer Control 00 RW

C3-C0 [Power Management Capability 0002 0001 |[RO| LED-FF|-reserved- LV e

C7-C4 |Power Management Capability CSR [ 0000 0000 | RW

C8-CF [-reserved- 00 —
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1/0 Space Power Management Registers

1/0 Space System Management Bus Registers

Offset |Basic Control / Status Registers Default |Acc Offset |System Management Bus Default |Acc
1-0 |Power Management Status 0000 |WC 0  [SMBus Host Status 00 WC
3-2 |Power Management Enable 0000 |RW 1 |SMBus Slave Status 00 RW
5-4 |Power Management Control 0000 |RW 2 |SMBus Host Control 00 RW
6-7 |-reserved- 00 — 3 |SMBus Host Command 00 RW
B-8 [Power Management Timer 0000 0000 | RW 4 |SMBus Host Address 00 RW
C-F |-reserved- 00 — 5 |SMBus Host Data 0 00 RW

6 [SMBus Host Data 1 00 RW

Offset |Processor Registers Default |[Acc 7 |SMBus Block Data 00 RW

13-10 |Processor and PCI Bus Control 0000 0000 [RW 8 |SMBus Slave Control 00 RW

14 [Processor LVL2 00 RO 9 |SMBus Shadow Command 00 RO
15 |Processor LVL3 00 RO A-B |SMBus Slave Event 0000 RW
16-1F |-reserved- 00 — C-D [SMBus Slave Data 0000 RO
E [-reserved- 00 —

Offset|General Purpose Registers Default |[Acc F [SMBus GPIO Slave Address 00 RW

21-20 |General Purpose Status 0000 |WC

23-22 |General Purpose SCI Enable 0000 |[RW System Management Bus Command Codes

25-24 |General Purpose SMI Enable 0000 RW Code |System Management Bus Default | Acc

26-27 |-reserved- 00 — 00 |SMBus GPIO Slave Input Data — [rO

01 |SMBus GPIO Slave Output Data 00 RW

Offset |Generic Registers Default |Acc 02 [SMBus GPIO Slave Polarity Inversion F0O |RW

29-28 [Global Status 0000 IWC!  [™63|SMBus GPIO Slave /O Configuration | FF__|RW

2B-2A|Global Enable 0000 RW

2D-2C|Global Control 0010 RW
2E |-reserved- 00 —
2F |SMI Command 00 RW

33-30 [Primary Activity Detect Status 0000 0000 [WC

37-34 |Primary Activity Detect Enable 0000 0000 | RW

3B-38 |GP Timer Reload Enable 0000 0000 [RW

3C-3F |-reserved- 00 —

Offset |General Purpose I/0 Registers Default |Acc
40 |Extended I/O Trap Status 00 WC
41 |-reserved- 00 —

42 |Extended I/O Trap Enable 00 RW

43-44 |-reserved- 00 —
45 |SMI/IRQ / Resume Status 00 RO

46-47 |-reserved- 00 —

4B-48 |GPI Port Input Value input (RO

4F-4C|GPO Port Output Value FFFFCFFF |RW
50 |GPI Pin Change Status 00 RW
51 |-reserved- 00 —

52 |GPI Pin Change SCI/SMI Select 00 RW

53-57 |-reserved- 00 —

59-58 [I/O Trap PCI I/O Address 0000 RO
5A [I/O Trap PCI Command / Byte Ena 00 RO
5B |-reserved- 00 —
5C |CPU Performance Control 00 RW

5D-FF |-reserved- 00 —
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Device 17 Function 5 & 6 Registers — AC/MC97 Codecs

Function 5 Configuration Space AC97 Header Registers

Function 6 Configuration Space MC97 Header Registers

Offset |Configuration Space Header Default |[Acc Offset |Configuration Space Header Default [Acc
1-0 |Vendor ID 1106 RO 1-0 |Vendor ID 1106 RO
3-2 |Device ID 3059 RO 3-2 |[Device ID 3068 RO
5-4 |Command 0000 |RW 5-4 |Command 0000 |RW
7-6 |[Status 0210 RO 7-6 [Status 0200 RO

8 |Revision ID 50 RO 8 |Revision ID 70 RO
9 |Programming Interface 00 RO 9 |Programming Interface 00 RO
A |Sub Class Code 01 RO A |Sub Class Code 80 RO
B |Base Class Code 04 RO B |Base Class Code 07 RO
C-F |-reserved- 00 — C-F |-reserved- 00 —

13-10 |Base Address 0 - SGD Control/Status | 0000 0001 |RW 13-10 |Base Address 0 - SGD Control/Status [ 0000 0001 | RW

17-14 |Base Address 1 (reserved) 0000 0000 — 17-14 |Base Address 1 (reserved) 0000 0000 —

1B-18 |Base Address 2 (reserved) 0000 0000 — 1B-18 |Base Address 2 (reserved) 0000 0000 —

1F-1C |Base Address 3 (reserved) 0000 0000 — 1F-1C |Base Address 3 (reserved) 0000 0000 —

23-20 |Base Address 4 (reserved) 0000 0000 — 23-20 |Base Address 4 (reserved) 0000 0000 —

27-24 |Base Address 5 (reserved) 0000 0000 — 27-24 |Base Address 5 (reserved) 0000 0000 —

28-29 |-reserved- 00 — 28-29 |-reserved- 00 —

2F-2C|Subsystem ID / SubVendor ID 0000 0000 | RW 2F-2C|Subsystem ID / SubVendor ID 0000 0000 | RW

33-30 |Expansion ROM (reserved) 0000 0000 — 33-30 |Expansion ROM (reserved) 0000 0000 —
34 |Capture Pointer Co0 RW 34 |Capture Pointer DO RW

35-3B |-reserved- 00 — 35-3B |-reserved- 00 —
3C |[Interrupt Line 00 RW 3C |[Interrupt Line 00 RW
3D [Interrupt Pin 03 RO 3D [Interrupt Pin 03 RO
3E [Minimum Grant 00 RO 3E [Minimum Grant 00 RO
3F |Maximum Latency 00 RO 3F |Maximum Latency 00 RO

Configuration Space Audio Codec-Specific Registers Configuration Space Modem Codec-Specific Registers

Offset|Audio Codec Link Control Default |Acc Offset|Modem Codec Link Control Default |Acc
40 |AC-Link Interface Status 00 RO 40 |AC-Link Interface Status 00 RO
41 |AC-Link Interface Control 00 RW 41 |AC-Link Interface Control 00 RW
42 |Function Enable 00 RW 42 |Function Enable 00 RO
43 |-reserved- 00 — 43 |-reserved- 00 —
44  IMC97 Interface Control 00 RO 44  IMC97 Interface Control 00 RW

45-47 |-reserved- 00 — 45-47 |-reserved- 00 —

4B-48 [Test Mode (reserved) 00 — 4B-48 [Test Mode (reserved) 00 —

4C-BF|-reserved- 00 — 4C-CF |-reserved- 00 —

C3-C0|Power Management Capability 0602 0001 | RO D3-D0|Power Management Capability 0602 0001 | RO

C7-C4|Power State 0000 0000 [RW D7-D4|Power State 0000 0000 [RW

C8-FF |-reserved- 00 — DS8-FF|-reserved- 00 —
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Function 5 I/0 Base 0 Registers — AC97 Audio S/G DMA

Function 6 I/0 Base 0 Registers — MC97 Modem S/G DMA

Offset | AC97 SGD 1/O Registers Default | Acc Offset MC97 SGD I/0 Registers Default | Acc
x0 |SGD Channel x Status 00 WwC 0-7 |-reserved- 00 —
x1 |SGD Channel x Control 00 RW 8-F [-reserved- 00 —
x2 |SGD Channel x Left Volume 3F RW 10-17 |-reserved- 00 —
x3 |SGD Channel x Right Volume 3F RW 18-1F |-reserved- 00 —

x7-x4 |SGD Channel x Table Pointer Base | 0000 0000 | WR 20-27 |-reserved- 00 —

SGD Channel x Current Address RD 28-2F |-reserved- 00 —
xB-x8 |Stop Index / Data Type / Sample Rate |FFOF FFFF| RW 30-37 |-reserved- 00 —
xF-xC [SGD Channel x Current Count 0000 0000 [ RO 38-3F |-reserved- 00 —
40 |SGD 3D Channel Status 00 WwC 40 |SGD Read Channel Status 00 wWC
41 |SGD 3D Channel Control 00 RW 41 |SGD Read Channel Control 00 RW
42 |SGD 3D Channel Format 00 RW 42 |SGD Read Channel Type 00 RW
43 |SGD 3D Channel Scratch 00 RW 43 |-reserved- 00 —
47-44 |SGD 3D Channel Table Pointer Base |0000 0000 | WR 47-44 |SGD Read Chan Table Pointer Base |0000 0000 | WR
SGD 3D Channel Current Address RD SGD Read Channel Current Address RD
4B-48 |SGD 3D Channel Slot Select FF00 0000 RW 4B-48 |-reserved- (Test) 0000 0000 | RO
4F-4C [SGD 3D Channel Current Count 0000 0000 | RO 4F-4C [SGD Read Channel Current Count 0000 0000 | RO
50-5F |-reserved- 00 — 50 |[SGD Write Channel Status 00 wWC
60 [SGD Write Channel 0 Status 00 wC 51 |SGD Write Channel Control 00 RW
61 |SGD Write Channel 0 Control 00 RW 52 |SGD Write Channel Type 00 RW
62 [SGD Write Channel 0 Format 00 RW 53 |-reserved- 00 —
63 [SGD Write Channel 0 Select 00 RW 57-54 |SGD Write Channel Table Ptr Base | 0000 0000 | WR
67-64 [SGD Write Channel 0 Table Ptr Base |0000 0000 | WR SGD Write Channel Current Address RD
SGD Write Channel 0 Current Addr RD 5B-58 |Reserved (Test) 0000 0000 | RO
6B-68 [SGD Write Channel 0 Stop Index FF00 0000( RW SF-5C|SGD Write Channel Current Count {0000 0000 | RO
6F-6C|SGD Write Channel 0 Current Count {0000 0000 | RO 60-7F |-reserved- 00 —
70 [SGD Write Channel 1 Status 00 WC
71 [SGD Write Channel 1 Control 00 RW
72 |SGD Write Channel 1 Format 00 RW
73 [SGD Write Channel 1 Select 00 RW
77-74 |SGD Write Channel 1 Table Ptr Base {0000 0000 | WR
SGD Write Channel 1 Current Addr RD

7B-78 |SGD Write Channel 1 Stop Index FF00 0000 RW

7F-7C|SGD Write Channel 1 Current Count {0000 0000 | RO

OffsetlAC97 / Audio Codec I/0O Registers | Default |Acc OffsetlAC97 / Modem Codec 1/0 Registers| Default |Acc

83-80 |AC97 Controller Command / Status  |0000 0000 | RW 83-80 |AC97 Controller Command / Status | 0000 0000 | RW

87-84 |SGD Global IRQ Shadow 0000 0000 | RO 87-84 |SGD Global IRQ Shadow 0000 0000 | RO
88 |[DXO0 FIFO Count 00 RO 88 |DXO0 FIFO Count 00 RO
89 |DX1 FIFO Count 00 RO 89 |DX1 FIFO Count 00 RO
8A |DX2 FIFO Count 00 RO 8A |DX2 FIFO Count 00 RO
8B |DX3 FIFO Count 00 RO 8B |DX3 FIFO Count 00 RO
8C |3D FIFO Count 00 RO 8C |3D FIFO Count 00 RO

8D-8F |-reserved- 00 — 8D-8F |-reserved- 00 —

90-9F |Shadow PCI Config Registers 40-4F n/a RO 90-9F |Shadow PCI Config Registers 40-4F n/a RO

AO-FF |-reserved- 00 — AO-FF |-reserved- 00 —

Revision 2.06 December 15, 2004 -40- Register Overview




D/ /4

Technologies, Inc.
we connect

VT8237R Data Sheet

Device 18 Function (0 Registers - LAN

Configuration Space LAN Header Registers

Configuration Space LAN Device Specific Registers

Offset [Configuration Space Header Default |[Acc Offset |[Power Management Default |[Acc
1-0 |Vendor ID 1106 | RO 40 [Capability ID 01 RO
3-2 |Device ID 3065 RO 41 |Next Item Pointer 00 RO
5-4 |Command 0000 RO 43-42 |Power Management Configuration 0002 |RO
7-6 [Status 0470 |WC 47-44 |Power Management Control / Status | 0000 0000 |WC

8 [Revision ID 40 RO 48-FF [-reserved- 00 —
9 |Programming Interface 00 RO
A |Sub Class Code 00 RO
B |Base Class Code 00 RO
C |Cache Line Size 00 RW
D |Latency Timer 00 RW
E [Header Type 00 RO
F |BIST 00 RO

13-10 |I/O Base Address 0000 0000 | RW

17-14 [Memory Base Address 0000 0000 | RW

18-27 |-reserved- 00 —

2B-28 |Card Bus CIS Pointer 0000 0000 | RW

2C-2F |-reserved- 00 —

33-30 [Expansion ROM Base Address 0000 0000 | RW
34 |Capabilities Offset 40 RO

35-3C|-reserved- 00 —
3D [Interrupt Pin 01 RO

3E-3F |-reserved- 00 —
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1/0 Space LAN Registers

1/0 Space LAN Registers (continued)

Offset[Power Management Default |Acc Offset [Power Management Default |Acc
5-0 |Ethernet Address RW 79 |Configuration 1 00 RW
6 |Receive Control 00 RW 7A |Configuration 2 00 RW

7 |Transmit Control 08 RW 7B [Configuration 3 00 RW

8 |Command 0 00 RW 7C-7F |-reserved- 00 —

9 |Command 1 00 RW 80 [Miscellaneous 1 00 RW
A-B |-reserved- 00 — 81 [Miscellaneous 2 00 RW
C |Interrupt Status 0 00 RW 82 |-reserved- 00 —
D [Interrupt Status | 00 RW 83 [Sticky Hardware Control 00 RW
E |Interrupt Mask 0 00 RW 84 |MII Interrupt Status 00 WC

F  |Interrupt Mask 1 00 RW 85 [-reserved- 00 —
17-10 [Multicast Address RW 86 |MII Interrupt Mask 00 RW
1B-18 |Receive Address RW 87-8B |-reserved- 00 —
1F-1C |Transmit Address RW 8D-8C |Flash Address 0000 |RW
23-20 |[Receive Status 0000 0400 | RW 8E |-reserved- 00 —
27-24 |Receive Data Buffer Control 0000 0000 | RO 8F |Flash Write Data Output 00 RW
2B-28 |Receive Data Buffer Start Address RO 90 |Flash Read / Write Command 00 RW
2F-2C [Receive Data Buffer Branch Address RO 91 |Flash Write Data Input 00 RO
30-3F |-reserved- 00 — 92 |-reserved- 00 —
43-40 |Transmit Status 0000 0000 [RW 93 _|Flash Checksum 00 RW
47-44 |Transmit Data Buffer Control 0000 0000 | RO 95-94 [Suspend Mode MII Address 0000 |RW
4B-48 |Transmit Data Buffer Start Address RO 96 |Suspend Mode PHY Address 00 RW
4F-4C [Transmit Data Buffer Branch Addr RO 97 |-reserved- 00 —
50-6B |-reserved- 00 — 99-98 [Pause Timer 0000 |RW
6C [PHY Address 01 RW 9A |Pause Status 00 RW
6D |MII Status 13 RW 9B |-reserved- 00 —
6E |Buffer Control 0 00 RW 9D-9C [Soft Timer 0 0000 |RW
6F |Buffer Control 1 00 RW 9F-9E |Soft Timer 1 0000 |RW
70 |MII Management Port Command 00 RW A0/A4|Wake On LAN Control Set / Clear 00/00 |RW
71 |MII Management Port Address 81 RW A1/AS [Power Configuration Set / Clear 00/00 [RW
73-72 |MII Management Port Data 0000 |RW A2/A6 |-reserved- (do not program) 00/00 | —
74 |EEPROM Command / Status 00 RW A3/A7|Wake On LAN Config Set / Clear 00/00 |RW
75-77 |-reserved- 00 — A8-AF|-reserved- 00 —
78 |EEPROM Control 00 RW B3-B0 |Pattern CRC 0 0000 0000 | RW
B7-B4 |Pattern CRC 1 0000 0000 | RW

BB-B8 [Pattern CRC 2 0000 0000 | RW

BF-BC|Pattern CRC 3 0000 0000 | RW

CF-C0 |Byte Mask 0 0000 0000 | RW

DF-DO0 [Byte Mask 1 0000 0000 | RW

EF-EQ [Byte Mask 2 0000 0000 | RW

FF-FO |Byte Mask 3 0000 0000 | RW
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Register Descriptions Port 61 - Misc Functions & Speaker Control.........ccece.. RW
7  SERR#Status .......cccoooiiiiiiiiiiececeeeeeee RO
Legacy I/O Ports 0 SERR# has not been asserted ................ default
This group of registers includes the DMA Controllers, ! SE.RR# was asserted by a PCT agent .
Interrupt Controllers, and Timer/Counters as well as a number Note: Thls DIFISISEE Witet the P.C I t?us SERR# signal
of miscellaneous ports originally implemented using discrete 18 assel.'ted. ‘Once set, this .blt may .be cleared
logic on original PC/AT motherboards. All of the registers by setting bit-2 of this register. Bit-2 should
listed are integrated on-chip. These registers are implemented be cleare.d to .enable recording of the next
in a precise manner for backwards compatibility with previous SERR.# (i.e., bit-2 must be set to 0 to enable
generations of PC hardware. These registers are listed for this bit to be set).
information purposes only. Detailed descriptions of the 6 TOCHKH#H Status ..........ccocevveieieieeeeeeeeeeeennen RO
actions and programming of these registers are included in 0 IOCHK# has not been asserted............. default
numerous industry publications (duplication of that ! IOCHK # was asserted by an ISA agent
information here is beyond the scope of this document). All Note: T.hls bl.t is set when the ISA bys I.OCHCK#
of these registers reside in I/O space. signal is assert.ed. ane set, this .blt may. be
cleared by setting bit-3 of this register. Bit-3
should be cleared to enable recording of the
next IOCHCK# (i.e., bit-3 must be set to 0 to
enable this bit to be set). IOCHCK# generates
NMI to the CPU if NMI is enabled.
5 Timer/Counter 2 Qutput ...........cccoevvvvervrennennn. RO
This bit reflects the output of Timer/Counter 2
without any synchronization.
4  Refresh Detected...............cccoocoeiiiiinninninicnene. RO
This bit toggles on every rising edge of the ISA bus
REFRESH# signal.
3 IOCHK# Enable
0 Enable (see bit-6 above) .........c.ccveuneeee. default
1 Disable (force IOCHCK# inactive and clear
any “IOCHCK# Active” condition in bit-6)
2 SERR# Enable
0 Enable (see bit-7 above) .......c.cceeeueeneeee. default
1 Disable (force SERR# inactive and clear any
“SERR# Active” condition in bit-7)
1  Speaker Enable
0 Disable.....ccooereeieieeeeeeeee default
1 Enable Timer/Ctr 2 output to drive SPKR pin
0 Timer/Counter 2 Enable
0 Disable.....ccocerereeieieieneece default
1 Enable Timer/Counter 2
Port 92h - System Control RW

7-2 Reserved always reads 0

1  A20 Address Line Enable
0 A20 disabled / forced 0 (real mode)...... default
1 A20 address line enabled

0 High Speed Reset

0 Normal
1 Briefly pulse system reset to switch from
protected mode to real mode
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Keyboard Controller I/O Registers

The keyboard controller handles the keyboard and mouse
interfaces. Two ports are used: port 60 and port 64. Reads
from port 64 return a status byte. Writes to port 64h are
command codes (see command code list following the register
descriptions). Input and output data is transferred via port 60.

A “Control” register is also available. It is accessable by
writing commands 20h / 60h to the command port (port 64h);
The control byte is written by first sending 60h to the
command port, then sending the control byte value. The
control register may be read by sending a command of 20h to
port 64h, waiting for “Output Buffer Full” status = 1, then
reading the control byte value from port 60h.

Traditional (non-integrated) keyboard controllers have an
“Input Port” and an “Output Port” that control pins dedicated
to specific functions. In the integrated version, connections
are hard wired as listed below. Outputs are “open-collector”
so to allow input on one of these pins, the output value for that
pin would be set high (non-driving) and the desired input
value read on the input port. These ports are defined as
follows:

Input Port
Keyboard Data In

Mouse Data In

Output Port
System Reset (1 = Execute Reset)

Gaste A20 (1 = A20 Enabled)
Mouse Data Out

Mouse Clock Out

Keyboard Clock Out
Keyboard Data Out

Test Port

Keyboard Clock In

Mouse Clock In

- =N =N

Hardwired Internal Connections
Keyboard Data Out (Open Collector) <=> Keyboard Data In
Keyboard Clock Out (Open Collector) <=> Keyboard Clk In

Mouse Data Out (Open Collector) <=> Mouse Data In
Mouse Clock Out (Open Collector) <=> Mouse Clock In
Keyboard OBF Interrupt => IRQ1

Mouse OBF Interrupt =>IRQ12

Input / Qutput / Test Port Command Codes

COh transfers input port data to the output buffer.
DOh copies output port values to the output buffer.
EOh transfers test input port data to the output buffer.

The above definitions are provided for reference only as actual
keyboard and mouse control is no longer performed bit-by bit
using the above ports but controlled directly by keyboard /
mouse controller internal logic. Data is sent and received
using the command codes listed on the following page.

Port 60 - Keyboard Controller Input Buffer.................. WO
Only write to port 60h if port 64h bit-1 = 0 (1=full).

Port 60 - Keyboard Controller Output Buffer................ RO
Only read from port 60h if port 64h bit-0 = 1 (O=empty).

Port 64 - Keyboard / Mouse Status RO

7  Parity Error
0 No parity error (odd parity received)..... default
1 Even parity occurred on last byte received
from keyboard / mouse
6  General Receive / Transmit Timeout

0 NO CITOT ..o default
1 Error

5  Mouse Output Buffer Full
0 Mouse output buffer empty ................... default

1 Mouse output buffer holds mouse data
4  Keylock Status

0 Locked
1 Free
3 Command / Data
0 Last write was data Write.............ceeuuuee. default

1 Last write was command write

2 System Flag
0 Power-On Default..........cceoeenenennnne. default
1 Self Test Successful

1  Input Buffer Full
0 Input Buffer Empty .......cccocovevvnnnnnnnne. default
1 Input Buffer Full

0 Keyboard Output Buffer Full
0 Keyboard Output Buffer Empty ............ default
1 Keyboard Output Buffer Full

KBC Control Register .......... (R/W via Commands 20h/60h)

7  Reserved  .....occoooiiiiiieieee always reads 0
6  PC Compatibility
0 Disable scan conversion
1 Convert scan codes to PC format; convert 2-
byte break sequences to 1-byte PC-compatible

break codes.....ooovviiviiiiiiiiiiiiieeeeeee default
5 Mouse Interface
0 Enable.....ooviiiiviiiiiiiieeeeee e default
1 Disable
4  Keyboard Interface
0 Enable....ccoceeeiiiiiiiiiiiiieeeee e, default
1 Disable
3  Reserved ..., always reads 0

2 System Flag ...........c.coooooiiiiiniii. default=0
This bit may be read back as status register bit-2
1  Mouse Interrupts
0 Disable...c..cocevereeieiiiinininecece default
1 Enable - Generate interrupt on IRQ12 when
mouse data comes into output buffer
0 Keyboard Interrupts
0 Disable.....ccocorieieieeeeeee e default
1 Enable - Generate interrupt on IRQ1 when
output buffer has been written.
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Port 64 - Keyboard / Mouse Command .....cc.cceeeeeeeencneee WO
This port is used to send commands to the keyboard / mouse
controller. The command codes recognized by the VT8237R
are listed in the table below.

Table 7. Keyboard Controller Command Codes

Code Keyboard Command Code Description

20h Read Control Byte (next byte is Control Byte)
21-3Fh  Read SRAM Data (next byte is Data Byte)
60h Write Control Byte (next byte is Control Byte)

61-7Fh  Write SRAM Data (next byte is Data Byte)

Alh Output Keyboard Controller Version #

A4h Test if Password is installed
(always returns F1h to indicate not installed)

A7h Disable Mouse Interface

A8h Enable Mouse Interface

A9h Mouse Interface Test (puts test results in port 60h)
(value: 0=0OK, 1=clk stuck low, 2=clk stuck high,
3=data stuck lo, 4=data stuck hi, FF=general error)

AAh KBC self test (returns 55h if OK, FCh if not)

ABh Keyboard Interface Test (see A9h Mouse Test)

ADh Disable Keyboard Interface

AEh Enable Keyboard Interface

AFh Return Version #

COh Read Input Port (read input data to output buffer)

Clh Poll Input Port (read Mouse Data In
continuously to status bit 5

C8h Unblock Mouse Output (use before D1 to change
active mode)

C%h Reblock Mouse Output (protection mechanism
for D1)

CAh Read Mode (output KBC mode info to port 60
output buffer: bit-0=0 if ISA, 1 if PS/2)

DOh Read Output Port (copy output port values
to port 60)

Dlh Write Output Port (data byte following is written to
keyboard output port as if it came from keyboard)

D2h Write Keyboard Output Buffer & clear status bit-5
(write following byte to keyboard)

D3h Write Mouse Output Buffer & set status bit-5 (write
following byte to mouse; put value in mouse input
buffer so it appears to have come from the mouse)

D4h Write Mouse (write following byte to mouse)

EOh Read Keyboard Clock In and Mouse Clock In
(return in bits 0-1 respectively of response byte)

Exh Set Mouse Clock Out per command bit 3
Set Mouse Data Out per command bit 2
Set Gate A20 per command bit 1

Fxh Pulse Mouse Clock Out low for 6usec per cmd bit 3
Pulse Mouse Data Out low for 6usec per cmd bit 2
Pulse Gate A20 low for 6usec per command bit 1
Pulse System Reset low for 6usec per cmd bit 0

All other codes not listed are undefined.
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DMA Controller I/O Registers

Ports 00-0F - Master DMA Controller

Channels 0-3 of the Master DMA Controller control System
DMA Channels 0-3. There are 16 Master DMA Controller

registers:

I/O Address Bits 15-0 Register Name

0000 0000 000x 0000  Ch 0 Base / Current Address RW
0000 0000 000x 0001  Ch 0 Base / Current Count RW
0000 0000 000x 0010  Ch 1 Base / Current Address RW
0000 0000 000x 0011  Ch 1 Base / Current Count RW
0000 0000 000x 0100  Ch 2 Base / Current Address RW
0000 0000 000x 0101  Ch 2 Base / Current Count RW
0000 0000 000x 0110  Ch 3 Base / Current Address RW
0000 0000 000x 0111  Ch 3 Base / Current Count RW
0000 0000 000x 1000  Status / Command RW
0000 0000 000x 1001  Write Request WO
0000 0000 000x 1010  Write Single Mask WO
0000 0000 000x 1011  Write Mode WO
0000 0000 000x 1100  Clear Byte Pointer F/F WO
0000 0000 000x 1101  Master Clear WO
0000 0000 000x 1110  Clear Mask WO
0000 0000 000x 1111  R/W All Mask Bits RW

Ports CO-DF - Slave DMA Controller

Channels 0-3 of the Slave DMA Controller control System

DMA Channels 4-7.

There are 16 Slave DMA Controller

registers:

I/O Address Bits 15-0 Register Name

0000 0000 1100 000x  Ch 4 Base / Current Address RW
0000 0000 1100 001x  Ch 4 Base / Current Count RW
0000 0000 1100 010x  Ch 5 Base / Current Address RW
0000 0000 1100 011x  Ch 5 Base / Current Count RW
0000 0000 1100 100x  Ch 6 Base / Current Address RW
0000 0000 1100 101x  Ch 6 Base / Current Count RW
0000 0000 1100 110x  Ch 7 Base / Current Address RW
0000 0000 1100 111x  Ch 7 Base / Current Count RW
0000 0000 1101 000x  Status / Command RW
0000 0000 1101 001x  Write Request WO
0000 0000 1101 010x  Write Single Mask WO
0000 0000 1101 011x  Write Mode WO
0000 0000 1101 100x  Clear Byte Pointer F/F WO
0000 0000 1101 101x  Master Clear WO
0000 0000 1101 110x  Clear Mask WO
0000 0000 1101 111x  Read/Write All Mask Bits WO

Note that not all bits of the address are decoded.

The Master and Slave DMA Controllers are compatible with
the Intel 8237 DMA Controller chip. Detailed description of
8237 DMA controller operation can be obtained from the Intel
Peripheral Components Data Book and numerous other
industry publications.

Ports 80-8F - DMA Page Registers

There are eight DMA Page Registers, one for each DMA
These registers provide bits 16-23 of the 24-bit
address for each DMA channel (bits 0-15 are stored in
registers in the Master and Slave DMA Controllers). They are
located at the following I/O Port addresses:

1/0O Address Bits 15-0

channel.

Register Name

0000 0000 1000 0111  Channel 0 DMA Page (M-0)......... RW
0000 0000 1000 0011  Channel 1 DMA Page (M-1)......... RW
0000 0000 1000 0001  Channel 2 DMA Page (M-2)......... RW
0000 0000 1000 0010  Channel 3 DMA Page (M-3)......... RW
0000 0000 1000 1111  Channel 4 DMA Page (S-0)........... RW
0000 0000 1000 1011  Channel 5 DMA Page (S-1)........... RW
0000 0000 1000 1001  Channel 6 DMA Page (S-2)........... RW
0000 0000 1000 1010  Channel 7 DMA Page (S-3) .......... RW

DMA Controller Shadow Registers

The DMA Controller shadow registers are enabled by setting
function 0 Rx77 bit 0. If the shadow registers are enabled,
they are read back at the indicated I/O port instead of the
standard DMA controller registers (writes are unchanged).

Port 0 —Channel 0 Base Address RO
Port 1 —Channel 0 Byte Count RO
Port 2 —Channel 1 Base Address RO
Port 3 —Channel 1 Byte Count RO
Port 4 —Channel 2 Base Address RO
Port 5 —Channel 2 Byte Count RO
Port 6 —Channel 3 Base Address RO
Port 7 —Channel 3 Byte Count RO
Port 8 —1* Read Channel 0-3 Command Register .......... RO
Port 8 2" Read Channel 0-3 Request Register ............ RO
Port 8 —3" Read Channel 0 Mode Register ........ecesusuescs RO
Port 8 4" Read Channel 1 Mode Register ........oceceeuee RO
Port 8 -5" Read Channel 2 Mode Register ........ococeuuee RO
Port 8 —6'" Read Channel 3 Mode Register ......c.ocececuueee RO
Port F —Channel 0-3 Read All Mask RO
Port C4 —Channel 5 Base Address RO
Port C6 —Channel 5 Byte Count RO
Port C8 —Channel 6 Base Address RO
Port CA —Channel 6 Byte Count RO
Port CC —Channel 7 Base Address RO
Port CE —Channel 7 Byte Count RO
Port DO —1* Read Channel 4-7 Command Register ....... RO
Port D0 —2"® Read Channel 4-7 Request Register .......... RO
Port DO —3"™ Read Channel 4 Mode Register ...........ceese RO
Port DO —4"" Read Channel 5 Mode RegiSter ...........ceese RO
Port DO —5™ Read Channel 6 Mode RegiSter .......ecsuescs RO
Port DO —6" Read Channel 7 Mode ReZiSter .......cecsusescs RO
Port DE —Channel 4-7 Read All Mask RO
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Interrupt Controller I/O Registers

Ports 20-21 - Master Interrupt Controller

The Master Interrupt Controller controls system interrupt
channels 0-7. Two registers control the Master Interrupt
Controller. They are:

I/O Address Bits 15-0 Register Name

0000 0000 001x xxx0  Master Interrupt Control
0000 0000 001x xxx1 ~ Master Interrupt Mask

RW
RW

Note that not all bits of the address are decoded.

The Master Interrupt Controller is compatible with the Intel
8259 Interrupt Controller chip. Detailed descriptions of 8259
Interrupt Controller operation can be obtained from the Intel
Peripheral Components Data Book and numerous other
industry publications.

Ports A0-Al - Slave Interrupt Controller

The Slave Interrupt Controller controls system interrupt
channels 8-15. The slave system interrupt controller also
occupies two register locations:

I/O Address Bits 15-0 Register Name
0000 0000 101x xxx0  Slave Interrupt Control
0000 0000 101x xxx1  Slave Interrupt Mask

RW
RW

Note that not all address bits are decoded.

The Slave Interrupt Controller is compatible with the Intel
8259 Interrupt Controller chip. Detailed descriptions of 8259
Interrupt Controller operation can be obtained from the Intel
Peripheral Components Data Book and numerous other
industry publications.

Interrupt Controller Shadow Registers

The following shadow registers are enabled by setting
function 0 Rx47[4]. If the shadow registers are enabled, they
are read back at the indicated I/O port instead of the standard
interrupt controller registers (writes are unchanged).

Port 20 - Master Interrupt Control Shadow .........ccc....... RO
Port A0 - Slave Interrupt Control Shadow ........cccccueeeeeee RO
7  Reserved ... always reads 0
6 OCW3bit2 (POLL)
5 OCW3 bit 0 (RIS)
4 OCWS3 bit 5 (SMM)
3 OCW2bit7 (R)
2  ICW4 bit 4 (SFNM)
1 ICW4 bit 1 (AEOI)
0 ICWI1 bit 3 (LTIM)
Port 21 - Master Interrupt Mask Shadow........ccceeeneeeeeee RO
Port Al - Slave Interrupt Mask Shadow .......cccceeeeneeeeeee RO

7-5 Reserved
4-0 T7-T3 of Interrupt Vector Address

Timer / Counter Registers

Ports 40-43 - Timer / Counter 1/0O Registers
There are 4 Timer / Counter registers:

I/O Address Bits 15-0 Register Name

0000 0000 010x xx00  Timer / Counter 0 Count RW
0000 0000 010x xx01  Timer / Counter 1 Count RW
0000 0000 010x xx10  Timer / Counter 2 Count RW
0000 0000 010x xx11  Timer / Counter Cmd Mode WO

Note that not all bits of the address are decoded.

The Timer / Counters are compatible with the Intel 8254
Timer / Counter chip. Detailed descriptions of 8254 Timer /
Counter operation can be obtained from the Intel Peripheral
Components Data Book and numerous other industry
publications.

Timer / Counter Shadow Registers

The following shadow registers are enabled for readback by
setting function 0 Rx47[4]. If the shadow registers are
enabled, they are read back at the indicated I/O port instead of
the standard timer / counter registers (writes are unchanged).

Port 40 — Counter 0 Base Count Value (LSB 1% MSB 2")RO
Port 41 — Counter 1 Base Count Value (LSB 1% MSB 2")RO
Port 42 — Counter 2 Base Count Value (LSB 1% MSB 2")RO
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CMOS / RTC 1/O Registers
Port 70 - CMOS Address RW
7  NMIDisable .........ccocoooveiiiiiiiiiieieeeeeeeeee, RW

0 Enable NMI Generation. NMI is asserted on
encountering SERR# on the PCI bus.

1 Disable NMI Generation............c.......... default
6-0 CMOS Address (lower 128 bytes) .........cccevvennenee RW
Port 71 - CMOS Data RW

7-0  CMOS Data (128 bytes)

Note:  Ports 70-71 may be accessed if Device 17 Function 0
Rx51 bit-3 is set to one to select the internal RTC. If
Rx51 bit-3 is set to zero, accesses to ports 70-71 will

be directed to an external RTC.

Port 74 - CMOS Address RW
7-0 CMOS Address (256 DYtes) ...ccoevvveveeeereierieennens RW
Port 75 - CMOS Data RW

7-0  CMOS Data (256 bytes)

Note:  Ports 74-75 may be accessed only if Rx4E bit-3 (Port
74/75 Access Enable) is set to one to enable port
74/75 access.

Ports 70-71 are compatible with PC industry-
standards and may be used to access the lower 128
bytes of the 256-byte on-chip CMOS RAM. Ports 74-
75 may be used to access the full on-chip extended
256-byte space in cases where the on-chip RTC is
disabled.

The system Real Time Clock (RTC) is part of the
“CMOS” block. The RTC control registers are
located at specific offsets in the CMOS data area (0-
0Dh and 7D-7Fh). Detailed descriptions of CMOS /
RTC operation and programming can be obtained
from the VIA VT82887 Data Book or numerous
other industry publications. For reference, the
definition of the RTC register locations and bits are
summarized in the following table:

Note:

Note:

Offset Description Binary Range BCD Range

00 Seconds 00-3Bh 00-5%h
01 Seconds Alarm 00-3Bh 00-59h
02 Minutes 00-3Bh 00-5%9h
03 Minutes Alarm 00-3Bh 00-5%h
04 Hours am 12hr: 01-1Ch 01-12h
pm 12hr: 81-8Ch 81-92h
24hr:  00-17h 00-23h
05 Hours Alarm am 12hr: 01-1Ch 01-12h
pm 12hr: 81-8Ch 81-92h
24hr: 00-17h 00-23h
06 Day of the Week Sun=1: 01-07h 01-07h
07 Day of the Month 01-1Fh 01-31h
08 Month 01-0Ch 01-12h
09 Year 00-63h 00-99h
0A Register A
7 UIP  Update In Progress

6-4 DV2-0 Divide (010=ena osc & keep time)

3-0 RS3-0 Rate Select for Periodic Interrupt

0B Register B
7 SET Inhibit Update Transfers
6 PIE Periodic Interrupt Enable
5 AIE  Alarm Interrupt Enable
4 UIE Update Ended Interrupt Enable
3  SQWE No function (read/write bit)
2 DM  Data Mode (0=BCD, 1=binary)
1 24/12 Hours Byte Format (0=12, 1=24)
0 DSE Daylight Savings Enable
0C  Register C
7 IRQF Interrupt Request Flag
6 PF  Periodic Interrupt Flag
5 AF  Alarm Interrupt Flag
4 UF  Update Ended Flag
3-0 0 Unused (always read 0)
0D  Register D
7 VRT Reads 1 if VBAT voltage is OK
6-0 0 Unused (always read 0)
0E-7C Software-Defined Storage Registers (111 Bytes)
Offset Extended Functions Binary Range BCD Range
7D Date Alarm 01-1Fh 01-31h
7E  Month Alarm 01-0Ch 01-12h
7F  Century Field 13-14h 19-20h

80-FF Software-Defined Storage Registers (128 Bytes)

Table 8. CMOS Register Summary
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Keyboard / Mouse Wakeup Index / Data Registers

The Keyboard / Mouse Wakeup registers are accessed by
performing I/O operations to / from an index / data pair of
registers in system I/O space at port addresses 2Eh and 2Fh.
The registers accessed using this mechanism are used to
initialize Keyboard / Mouse Wakeup functions at index values
in the range of EO-EF.

Keyboard / Mouse Wakeup initialization is accomplished in
three steps:

1) Enter initialization mode (set Function 0 Rx51[1] = 1)

2) Initialize the chip

a) Write index to port 2Eh
b) Read / write data from / to port 2Fh
¢) Repeat a and b for all desired registers

3) Exit initialization mode (set Function 0 Rx51[1] = 0)

Port 2Eh — Keyboard Wakeup Index RW

7-0 Index Value
Function 0 PCI configuration space register Rx51[1] must be
set to 1 to enable access to the configuration registers.

Port 2Fh — Keyboard Wakeup Data RW
7-0 Data Value

Keyboard / Mouse Wakeup Registers

These registers are accessed via the port 2E / 2F index / data
register pair with Function 0 Rx51[1] = 1 using the indicated
index values below

Index E0 — Keyboard / Mouse Wakeup Enable (08h)....RW
7-5 Reserved

........................................ always reads 0

Index E1 — Keyboard Wakeup Scan Code Set 0 (FOh).. RW
7-0 Keyboard Wakeup First Scan Code.......... def=FOh
Index E2 — Keyboard Wakeup Scan Code Set 1 (00h).. RW
7-0 Keyboard Wakeup Second Scan Code.....def = 00h
Index E3 — Keyboard Wakeup Scan Code Set 2 (00h) .. RW
7-0 Keyboard Wakeup Third Scan Code ....... def=00h
Index E4 — Keyboard Wakeup Scan Code Set 3 (00h).. RW
7-0 Keyboard Wakeup Fourth Scan Code .....def = 00h
Index ES — Keyboard Wakeup Scan Code Set 4 (00h) .. RW
7-0 Keyboard Wakeup Fifth Scan Code......... def=00h
Index E6 — Keyboard Wakeup Scan Code Set 5 (00h).. RW
7-0 Keyboard Wakeup Sixth Scan Code ........ def=00h
Index E7 — Keyboard Wakeup Scan Code Set 6 (00h).. RW
7-0 Keyboard Wakeup Seventh Scan Code....def = 00h
Index E8 — Keyboard Wakeup Scan Code Set 7 (00h).. RW
7-0 Keyboard Wakeup Eighth Scan Code......def = 00h

Index E9 —Mouse Wakeup Scan Code Set 1 (09h)......... RW
7-0 Mouse Wakeup Scan Code Set 1............... def=09h
Index EA —Mouse Wakeup Scan Code Set 2(00h)......... RW
7-0 Mouse Wakeup Scan Code Set2............... def=00h

Index EB —Mouse Wakeup Scan Code Mask (00h)....... RW
7-0 Mouse Wakeup Scan Code Mask.............. def=00h

4  Reserved (Do Not Program).................... default=0
3  Win98 Keyboard Power Key Wake-up
0 Disable
1 Enable default
2 Password Wake-up
0 Disable ....ccoveeiieieeieeeeeeeeee default
1 Enable
1  PS/2 Mouse Wake-up
0 Disable ...ccooeriiieieieeeeee e default
1 Enable
0 Keyboard Wake-up
0 Disable ....ccoeveririiieieeeeeceee default
1 Enable
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Memory Mapped 1/O APIC Registers Indexed 1/0 APIC Registers
Memory Address FEC00000 — APIC IndeX......coeeeeuceneee RW Offset 0 — APIC Identification (0000 0000h).................. RW
7-0 APICIndex ........ccccoovvviiiiiiniaienne default = 00h 31-28 Reserved  ......occoccieiiiiiiieieee, always reads 0
8-bit pointer to APIC registers. 27-24 APIC Identification..................c.cccceceeee. default =10
Software must program this value before using the
Memory Address FEC00013-10 — APIC Data..........cc.... RW APIC.
31-0 APICData ........ccccooevien. default = 0000 0000h 23-0 Reserved  .......cccccocoveiieiiennn. always reads 0
Data for the APIC register pointed to by the APIC
index Offset 1 — APIC Version (00178003) RO
31-24 Reserved  .......coccoociviiiiiiiiieenen. always reads 00h

Memory Address FEC00020 — APIC IRO Pin AssertionWO

7-5 Reserved ......coooooeiiiiiiiiieeee, always reads 0
4-0 APIC IRQ Number........................ default undefined
IRQ # for this interrupt. Valid values are 0-23 only.

Memory Address FEC00040 — APIC EOL.......cccccceeennnee WO

7-0 Redirection Entry Clear................ default undefined
When a write is issued to this register, the APIC will
check this field and compare it with the vector field
for each entry in the I/O redirection table. When a
match is found, the “Remote IRR” bit for that I/O
Redirection Entry will be cleared.

23-16 Maximum Redirection................... always reads 17h
Equal to the number of APIC interrupt pins minus
one. For this APIC, this value is 17h (23 decimal).

15 PCIIRQ
Always reads | to indicate that the IRQ assertion
register is implemented and that PCI devices are
allowed to write to it to cause interrupts.
14-8 Reserved  .......cccooviiiiiiiiiiiiien always reads 0
7-0  APIC Version............c.cooceeeeenne. always reads 03h
The implementation version for this APIC is 03h.

Offset 2 — APIC Arbitration (0000 0000h) .........ccocueee. RO
31-28 Reserved  ........ccoccoeiiiiiiieien. always reads 00h
27-24 APIC ArbitrationID...................... always reads 00h
23-0 Reserved  .......cccooceiiiiiiiiieiiennn. always reads 00h

Offset 3 — Boot Configuration (0000 0000h)................... RW

31-1 Reserved  ....ccocviiiiiieiieee, always reads 00h
0 Interrupt Delivery Mechanism
0 APIC Serial BuS ....oocvveieeieieeeee default
1 Front Side Bus Message
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Offset 3F-10 — I/O Redirection Table

This table contains 24 registers, with one dedicated table entry
for each of the 24 APIC interrupt signals. Each 64-bit register
consists of two 32-bit values at consecutive index locations,
with the low 32 bits at the even index and the upper 32 bits at
the odd index. The default value for all registers is xxx1 xxxx
XXXX XXXxh.

Format for Each I/O Redirection Table Entry:

Physical Mode (bit-11=0)
63-60 Reserved
59-56 APIC ID

Logical Mode (bit-11=1)
63-56 Destination

always reads 0
default = undefined

default = undefined

Offset 11-10 — 1/O Redirection — APIC IRQO .....ccocunneee. RW 55-17 Reserved  .......ccccocooevvveiiernnnnn. always reads 0
Offset 13-12 — 1/O Redirection — APIC TRQ1 .....cccoeeeueee RW
Offset 15-14 — 1/0 Redirection — APIC IRQ2................. RW 16 Interrupt Masked
Offset 17-16 — I/O Redirection — APIC IRQ3.........c00c... RW 0 Notmasked........ccocovvevrrrrererrrererrnnn. default
Offset 19-18 — I/O Redirection — APIC IRQM4................. RW 1 Masked
Offset 1B-1A — 1/0 Redirection — APIC TROS................ RW 15 Trigger Mode
Offset 1D-1C — 1/O Redirection — APIC IRQ6 ............... RW 0 Edge Sensitive ........cccooceverveveererererennn. default
Offset 1F-1E — I/O Redirection — APIC IRQ7................ RW 1 Level Sensitive
Offset 21-20 — I/O Redirection — APIC TRQS................. RW 14 Remote IRR (Level Sensitive Interrupts Only) RO
Offset 23-22 — 1/O Redirection — APIC TRQ9.......cccceu... RW 0 EOI message with a matching interrupt vector
Offset 25-24 — 1/0 Redirection — APIC IROQ10............... RW received from a local APIC
Offset 27-26 — 1/0 Redirection — APIC IRQ11 .....c.ccueee RW 1 Level sensitive interrupt sent by IOAPIC
Offset 29-28 — I/O Redirection — APIC IRQ12............... RW accepted by local APIC(s)
Offset 2B-2A — 1/0 Redirection — APIC TRQ13.............. RW 13 Interrupt Input Pin Polarity
Offset 2D-2C — 1/O Redirection — APIC IRQ14.............. RW 0 Active High ...o.coovvieieeeeeee default
Offset 2F-2E — I/O Redirection — APIC IRQ15.............. RW 1  Active Low
Offset 31-30 — I/O Redirection — APIC TRQ16.....cccceuee RW 12 Delivery Status RO
Offset 33-32 — I/0 Redirection — APIC IR017 ............... RW Contains the current status of the delivery of this
Offset 35-34 — I/O Redirection — APIC TRQ18............... RW interrupt.
Offset 37-36 — I/O Redirection — APIC TRQ19........ccec.. RW 0 Idle (no activity)
Offset 39-38 — I/O Redirection — APIC IRQ20............... RW 1 Send Pending (the interrupt has been injected
Offset 3B-3A — 1/0 Redirection — APIC IRQ21.............. RW but its delivery is teniporari]y delayed either
Offset 3D-3C — 1/0 Redirection — APIC IR022 ............. RW because the APIC bus is busy or because the
Offset 3F-3E — I/O Redirection — APIC IR023 .............. RW receiving APIC unit cannot Currently accept
the interrupt)
11 Destination Mode
Determines the interpretation of bits 56-63.
0 Physical Mode......cccovevvecierienieieee default
1 Logical Mode
10-8 Delivery Mode
Specifies how the APICs listed in the destination
field should act upon reception of this signal
000 Fixed ....cccovveremiiieieienerenceesceeene default
001 Lowest Priority
010 SMI
011 -reserved-
100 NMI
101 INIT
110 -reserved-
111 External INT
7-0 Interrupt Vector
Contains the interrupt vector for this interrupt.
Vector values range from 10h to FEh.
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Configuration Space 1/O

Configuration space accesses for all functions use PCI
configuration mechanism 1 (see PCI specification revision 2.2
for more details). The ports respond only to double-word
accesses. Byte or word accesses will be passed on unchanged.

Port CFB-CF8 - Configuration Address........ccccceeeeeeeneaes RW
31 Configuration Space Enable
0 Disabled ......ccooveveviiiieeiiieeeeeeeeeen default

1 Convert configuration data port writes to
configuration cycles on the PCI bus

30-24 Reserved always reads 0
23-16 PCI Bus Number
Used to choose a specific PCI bus in the system
Device Number
Used to choose a specific device in the system
Function Number
Used to choose a specific function if the selected
device supports multiple functions

15-11

10-8

There are 8 “functions” implemented in the VT8237R (see
Table 5 on page 24). The following sections describe the
registers and register bits of these functions.

7-2 Register Number
Used to select a specific doubleword in the device’s
configuration space
1-0 Fixed . always reads 0
Port CFF-CFC - Configuration Data RW
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Device 15 Function (0 Registers — Serial ATAController

Offset 9 - Programming Interface (8Fh

This Serial ATA controller interface is fully compatible with 7 Master Capability fixed at 1 (Supported)
the SATA v.1.0 Speciﬁcation_ There are two sets of software 6-4 Reserved ..., always reads 0
accessible registers -- PCI configuration registers and I/O 3 Programmable Indicator - Secondary...... fixed at 1
registers. The PCI configuration registers are located in the Supports both modes (may be set to either mode by
device 15 function 0 PCI configuration space of the VT8237R. writing Rx42[6])
The base address of the I/O registers is specified in PCI 2 Channel Operating Mode - Secondary
Configuration register offset 27-24. 0  Compatibility Mode
1 Native Mode default
1  Programmable Indicator - Primary ......... fixed at 1
PCI Configuration Space Header Supports both modes (may be set to either mode by
writing Rx42[7])
Offset 1-0 - Vendor ID (1106h=VIA) RO 0 Channel Operating Mode - Primary
0 Compatibility Mode
Offset 3-2 - Device ID (3149h=SATA Controller)............ RO 1 Native Mode default
Offset 5-4 — Command (0000h) RW Compatibility Mode (fixed IRQs and I/O addresses):
15-10 Reserved ...........c.cocovvvinerieienenennene always reads 0 Command Block  Control Block
9  Fast Back-to-Back Cycles...............ccocoueenneenn. def=0 Channel Registers Registers IRQ
8 Reserved.......ccooovviiciiiienieiiene, always reads 0 Pri 1F0-1F7 3F6 14
7  Address Stepping..........ccocevieiieiiniienien def=0 Sec 170-177 376 15
6  Parity Error Response.................ccoccoenrnnenne. def=0 . . .
5 Reserved .........ccooeeieinieinieieiiennn, always reads 0 Native PCI Mode (registers are programmable in /O space)
4  Memory-Write-and-Invalidate................... fixed at 0 Command Block  Control Block
3 Respond to Special Cycles......................... fixed at 0 Channel Registers Registers
2 BUSMASter........cocoooovivieeiieeeeieceeeeee e def=0 Pri BA @offset 10h  BA @offset 14h
1 Memory Space ACCeSS .............c.ccocoevererenennne def=0 Sec BA @offset 18h  BA @offset 1Ch
0 T/O Space Access ..........cccooovvviviiininiiccnnnn, def=0 Command register blocks are 8 bytes of I/O space

When the “I/O Space” bit is disabled, the device will
not respond to I/O addresses.

Offset 7-6 — Status (0290h)) RO
15 Detected Parity Error................coovenrnnn. fixed at 0
14 Signalled System Error ..............ccceceeneeee. fixed at 0
13 Received Master Abort...................c........ default=10
12 Received Target Abort ............................ default =0
11 Signalled Target Abort...............cccoeceenene fixed at 0

10-9 DEVSEL# Timing.......... always reads 01 (medium)
8 Data Parity Detected..................ccccoceeneee fixed at 0
7  Fast Back to Back Caability....................... fixed at 1

6-5 Reserved ........ccociiiiiiiiiieieiee, always reads 0
4  Power Management Capability List.......... fixed at 1

3-0 Reserved ......coocoeiiiiiiiiiieeeenn always reads 0

Offset 8 - Revision ID (80) RO
7-0 Revision Code for SATA Controller Logic Block

Control registers are 4 bytes of I/O space (only byte 2 is used)

Offset A - Sub Class Code (04h=RAID Controller) RO

Offset B - Base Class Code (01h=Mass Storage Ctrlr)... RO

Offset D — Latency Timer (20h) RW
Offset E — Header Type (80h) RO
7  Multiple Function Device................. always reads 1

6-0 Reserved

always reads 0
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Offset 13-10 - Pri Data / Command Base Address.......... RW Offset 2D-2C — Sub Vendor ID (1106h)......cccccccecueeeeeccenne RO
Specifies an 8 byte 1/O address space.
Offset 2F-2E — Sub Device ID (3149h) RO
31-16 Reserved  ........cccoooiiiiiiiiiiieeeee, always read 0
15-3 Port Address..........ccoeevvevviivenneennen. default=01F0h
2-0 Fixed at 001D .......ocovvviiniiiiiiiiee e fixed
Offset 34 — Power Mgmt Capabilities Pointer (COh)...... RO
Offset 17-14 - Pri Control / Status Base Address ........... RW
Specifies a 4 byte I/O address space of which only the third
byte is active (i.e., 3F6h for the default base address of 3F4h).
Offset 3C - Interrupt Line (0Dh) RO

31-16 Reserved  ........ccccociiiiiiniiiiieiiieens always read 0

15-2 Port Address..........ccoeevvvvviivenneeinnn. default=03F4h
1-0 Fixed at 001D ......cccooiiiiiiiiiiiee e fixed
Offset 1B-18 - Sec Data / Command Base Address........ RW

Specifies an 8 byte I/O address space.

31-16 Reserved  ........cccoociiiiniiiniiniiieee, always read 0

15-3 Port Address .........cccceevvvvvvieennenennn default=0170h
2-0 Fixed at 001D ........ccooovviviiiiiiieeieeeeee fixed
Offset 1F-1C - Sec Control / Status Base Address.......... RW

Specifies a 4 byte I/O address space of which only the third
byte is active (i.e., 376h for the default base address of 374h).

31-16 Reserved  ........cccoociiiiniiiniiniiieee, always read 0
15-2 Port Address ...........c.oooeoveeevereirieenn.ns default=0374h
1-0 Fixed at 01b.........c.ooooviiiiiiiicicece e, fixed

Offset 23-20 - Bus Master Control Regs Base Address..RW

Specifies a 16 byte I/O address space compliant with the
SATA rev 1.0 specification.

31-16 Reserved  ........cccooceiiiiiiiniiniieee, always read 0
15-4 Port Address ...........c.ooooveeeveieireeennenn, default=CCOh
3-0 Fixed at 0001b ............ocoooeiviiiiiiiiieieeeee, fixed

See Rx42[7-6] for Native / Compatibility mode select for the
above registers

Offset 27-24 - SATA Ctrl/Status Regs Base Address.....RW
Specifies a 256 byte I/0 address space.

31-16 Reserved .......ccccoevveiinieiieeeeen, always read 0
15-8 Port Address .........ccocevereneneecenennenne. default=8Ch
7-6 SATA Port Select
00 SATA 1 (Primary Master)
01 SATA 2 (Primary Slave)
10 SATA 3 (Secondary Master)
11 SATA 4 (Secondary Slave)
5-0 Fixed at 000001b ............coccvevvverieiierrereeeennen. fixed

7-4 Reserved  .....ocoocooiiiiiiiiiiie always read 0
3-0 IDE Interrupt Routing (for native mode)

0000 Disable

0001 IRQ1

0010 IRQ2

1101 TRQI3 e default
1110 IRQ14

1111 TIRQ15

APIC (See Device 17 Function 0 Rx58[6])

x000 IRQ16

x001 IRQ17

x010 IRQ18

x111 IRQ23

Offset 3D - Interrupt Pin (01h) RO

7-0 Interrupt Routing Mode
00h Legacy mode interrupt routing

01h Native mode interrupt routing .....ce.eeeee. default
Offset 3E - Minimum Grant (00h) RO
Offset 3F - Maximum Latency (00h) RO
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SATA-Controller-Specific Configuration Registers

Offset 40 — SATA Channel Enable (03h) .....cccceeeneeneennens RW Offset 42 —Native Mode Enable (F1h) RW
7-4 ChipID ., RO, default=0 7  Primary Channel I/O Native Mode
3-2 Reserved ........cccooveiinienieiieieeienenn always reads 0 0 Disable
1 SATA Primary Channel Enable 1 Enable default
0 Disable 6 Secondary Channel I/0 Native Mode
1 Enable default 0 Disable
0 SATA Secondary Channel Enable 1 Enable default
0 Disable 5  Primary Channel Interrupt Native Mode Enable
1 Enable default 0 Disable
. 1 Enable default
Offset 41 — SATA Interrupt Gating (03h).......cccceeeeeeneee. RW 4  Secondary Channel Interrupt Native Mode
7-4 Reserved .........cccoocevirinininiinieienns always reads 0 0 Disable
3 PERR Check 1 Enable default
0 Disable oo default 3-2 ReServed........ccccooevieeeeveeecieenennn always reads 0
1 Enable 1-0 DEVSEL Timing ........ccooovvvvoovmoovrvcorreneen def=01b
2 SERR Check
0 DiSable ..ourvvueeriiriiereeeeeeneis default ~ Offset 43 — FIFO Threshold Control (40h).....ceccoeeeuesee. RW
1 Enable 7  Reserved........occoocooiiiiiiiiiiiiieiee always reads 0
1  Primary Channel Interrupt Gating 6-4 Primary Channel Threshold Control ....... def=100
0 Disable 3  Reserved........ccoooooniiiiiiiniinieiee, always reads 0
1 Enable default 2-0 Secondary Channel Threshold Control
0  Secondary Channel Interrupt Gating.......... def=1 000 Zero Threshold ..........cccoveviriiincniennnne default
0 Disable 001 1/8
1 Enable default 010 1/4
011 3/8
100 1/2
101 5/8
110 3/4
111 7/8
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Offset 44 — Miscellaneous Control I (OEh)........cccceeeueee. RW Offset 46 — Miscellaneous Control III (00h)................... RW
7  Reserved .......ooccoooeviiniiniiiniiiniee always reads 0 7-3 Reserved.........cccooovieniiiiiiinieniene always reads 0
6  Master Read Cycle IRDY# Wait States....... def=0 5 IRQ Asserted When Device Is Hot-Plugged
5  Master Write Cycle IRDY# Wait States...... def=0 0 Disable......ccooceeeieiieiieiecieeee e default
4  Reserved .......cccccoomivriieicienieneeenne always reads 0 1 Enable
3 Bus Master IDE Status Register Read Retry 4  Reserved (Do Not Program).................... default =10
0 Disable 3 Reserved.........ccooooeiiiiiiiiiiiieee. always reads 0
1 Enable default 2  PLL Reset
2 Change Drive to Clear all FIFO Internal States 0 Disable......ocooverieieiiiiinieeeeee default
0 Disable 1 Enable
1 Enable default Occurs when external PCI clock is stopped.
1  Split 2 Channel Request 1  Improve PIO Performance
0 Disable 0 ONeiiiicie e default
1 Enable default 1 Off
0 Reserved ........ccoooivriiniiiiiiieeee always reads 0 0 Mask PCI Bus Input Floating Signal (Vector
Offset 45— Miscellaneous Control I (AF) v RW N Dblonr defaul
7  Sub Class (Rx0A) Write Protect 1  Enable
0 RxOA Write Enable
1 Rx0A Write Disable default Offset 48 — PHY Wakeup Request Control (00h).......... RW
6  Clock Gating 7-4 Reserved.........cccccoeveviciininininineenen. always reads 0
0 Enable ...cccoooeieiiiieiieiieeeeeeeeeee default 3  External PHY Port 2 Wakeup Request........ def=0
1 Disable 2 External PHY Port 1 Wakeup Request........ def=0
5 Latency Timer 1  Internal PHY Port 2 Wakeup Request......... def=0
0 Disable 0 Internal PHY Port 1 Wakeup Request......... def=0
1 Enable : -default The internal request is triggerred by the rising edge of each bit
Set to 1 only when GNT is deasserted, to improve written.
performance.
4  Interrupt Line (Rx3C) Write Protect
0 Rx3C Write Enable.........ccoceeeeeieieennee. default
1 Rx3C Write Disable
3  Memory Read Multiple Command
0 Disable
1 Enable default
2 Memory Write and Invalidate Command
0 Disable
1 Enable default
1  Pri Channel Read DMA Flush Data After Intrpt
0 Disable
1 Enable default
0  Sec Channel Read DMA Flush Data After Intrpt
0 Disable
1 Enable default
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Offset 49 — PATA / SATA Sharing Function Ctrl (§2h) RW Offset 4A — SATA External PHY Pad Ctrl I (10h)........ RW
7  PATA Function 7  VCOMP Internal Latch Control........... RO, def=0
0 Disable (Rx0E[7] will be 0) 6-5 VCOMP Output Status (valid only when Bit[4] is
1 Enable default 0) e RO, def=0
6 PATA/SATA Sharing Bus Usage 4  Adjust VCOMP Manually
0 Use PATA 0 Disable
1 Useexternal PHY ....coooooiiniiiiiiiee default 1 Enable default
5 SATA Ports Master / Slave Configuration 3  SATA Strobe Pad VCOMP Control 1.......... def=0
0 Master / Master Configuration 2 SATA Strobe Pad VCOMP Control 0.......... def=0
1 Master / Slave Configuration 1  SATA Data Pad VCOMP Control 1............. def=0
The default value is set per strap pin PDCS1#. 0 SATA Data Pad VCOMP Control 0............. def=0
412 ngTelrIf‘é T P P alwaysreads 0y tysot 4B — SATA External PHY Pad Ctrl I (Bh).....RW
0 PATA 2/3 drive strength 7-4 Reserved........ccccooevviniiniiiniiiniiene, always reads 0
1 PATA Full drive strength...................... default 3 SATA Strobe Pad VREF Source Selection
0  PATA Slew Rate Control 0 Select STBI
0 DiSADIC ...vvvveereeeeeeeeeeeee e default 1 Select VREF default
1 Enable 2-0 SATA Strobe Pad Delay Modulation Bits (shared
with PATA) ..., default =011b
Offset 4E — PHY Port Error Status Control (00h) ........ RW
7 Enable External PHY Secondary Port Error
Status (2) Output to EEDIPin ...................... def=0
6 Enable External PHY Secondary Port Error
Status (1) Output to EEDI Pin ...................... def=0
5 Enable External PHY Primary Port Error Status
(2) Output to EEDI Pin.................ccoevenneennen. def=0
4  Enable External PHY Primary Port Error Status
(1) Output to EEDI Pin.................ccoevrnnnnnen. def=0
3 Enable Internal PHY Secondary Port Error
Status (2) Output to EEDIPin ...................... def=0
2  Enable Internal PHY Secondary Port Error
Status (1) Output to EEDI Pin ...................... def=0
1  Enable Internal PHY Primary Port Error Status
(2) Output to EEDI Pin.................ccoocveneennen. def=0
0 Enable Internal PHY Primary Port Error Status
(1) Output to EEDI Pin.................ccoevnnnnnnen. def=0
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SATA Transport Control Registers SATA Link Control Registers
Offset S0 — Software Ctrl Power Mode Request (00h)...RW Offset 56 — Internal PHY SATA Link Control (00h)..... RW
7  External PHY Port2 SLUMBER Request ... def=0 7  Reserved.........cccoooovvveiiiiienienieiieienns always reads 0
6  External PHY Port2 PARTIAL Request..... def=0 6  Receive Scrambler
5 External PHY Portl SLUMBER Request... def=0 0 Enable....c.coonenininiiiiicciccccee, default
4  External PHY Portl PARTIAL Request..... def =0 1 Disable
3 Internal PHY Port2 SLUMBER Request.... def =0 5  Transmit Scrambler
2 Internal PHY Port2 PARTIAL Request...... def=0 0 Enable....cocooiieiiiieeeeeeeeee, default
1 Internal PHY Portl SLUMBER Request.... def =0 1 Disable
0 Internal PHY Portl PARTIAL Request......def=0 4  Align Primitive Transmission
The internal request is triggered by rising edge of each bit. 0 Enable.....cccooieriieiiciiieieeeceeeee e, default
Offset 51 — Hardware Ctrl Power Mode (00h)................ RW 3 c I Disable .
ontinue Primitive Transmission
7 Change Drive & Let Idle Device Enter Power 0 Enable.....ccorieiieiiieieeeeeeeeee, default
Mode 1 Disable
0 Disable ...ccuveviieeiieiiieeee e default ) Continue Primitive after Align
1 Enable O DT default
6 Change Drive Power Mode Selection for Idle 1 Enable
Device 1 Double OOB Burst Number (6 to 12)
0 Partial.....cccooovvviiiiiiiiiee e default 0 DiSable. o default
1 Slumber 1 Enable
5 Reserved .......ccccoooiiiiiiniiiniiiniee always reads 0 0 SATA Link Dynamic Clock Gating
4  Enter to Partial Process (Item1) Disabled 0 Enable....ccooeririeieieieeeeee e default
0 Disable ....ccoovveiieieeieieieeeeeeeeene default 1 Disable
1 Enable
3 Enter to Slumber Process (Itemz) Disab]ed Offset 57 — External PHY SATA LITE COntrOl (00h) . RW
0 Disable ....ccooeeiiriieieeeeeee default 7  Reserved........ccoocooviiiiiiiiiiiieiene always reads 0
1 Enable 6  Receive Scrambler
2-0 Power Clock Select 0 Enable....cocooviiiiiiiiiiiiceeceeee, default
000 T =Tt default 1 Disable
001 T=2t 5  Transmit Scrambler
0 Enable.....cccooieviieiicieieeeeceeeee e, default
1. Power Mode Control Process: Partial will be 1 Disable
requested if transport idle for at least 2T. 4  Align Primitive Transmission
2. Slumber will be requested if transport layer idle 0 Enable....cocooiieiiiieieeeeeeeeee, default
for at least 10 T. t=0.425s 1 Disable
Offset S2 — Transport Miscellaneous Control (00h)....... RW 3 CO(I)I tméllfagg mitive Transmission default
7  Reserved .....ococovviiiiiiiiiiiiniiiien, always reads 0 1 Disablé .........................................
6  Transport Issue Early Request to Link to improve 2 Continue Primitive after Align
Performance ... default =0 0 Disable......ccoovvieeeeieeeeeeeeeere e default
5 Reserved ......cooooeviiiiiiiiiiieiieee, always reads 0 1  Enable
4  Signal Data FIS Transmission ................ default=0 1  Double OOB Burst Number (6 to 12)
Allow over 8k bytes. 0 Disable.....ccooeeeieciieiieiecieeeee e, default
3 BISTFIS ..o default =10 1 Enable
Coqtroller can accept BIST FIS wheq behaves as a 0 SATA Lite Dynamic Clock Gating
device (Rx53[1:0] are set). This bit is set only for 0 Enable.....cccooieviieiieieieieeeceeeen, default
controller to control BIST FIS self-test. 1 Disable
2 SATA Flow Control Water Flag
0 Based on FIFO threshold value (Rx43)..default
1 32DW
1 COMRESET (test mode only) ................ default=0
For reset both master / slave device.
0 Reset Shadow (test mode only) ............... default=0
Revision 2.06 December 15, 2004 -58- Device 15 Function 0 Serial ATA Controller Registers



Technologies, Inc.

XK we connect VT8237R Data Sheet
SATA PHY Control Registers Transport Status Registers
Offset SA — Internal SATA PHY Control (10h) ............. RW Offset 78 — Primary Channel Transport Stats (01h) ...... RO
7 ReServed .......ccccooovivvieiieniieieeieee e def=0 7-5 Reserved........ccccccoovvviieciiviieiieieeiennn. always reads 0
6 Bypass Oscillator ..............coocooiiininennn def=0 4  Primary Channel DMA Read Device Cycle Active
5 OSC Latch up Test Control.......................... def=0 s def=0
4  OOB Signal Select 3 Primary Channel DMA Write Device Cycle Active
0 AFE e def=0
1 Digital ..o default 2 Primary Channel SG Operation Active ....... def=0
3 Reserved .......o.cocooiiiiiiiiiniiieeee def=0 1  Primary Channel Interrupt Status ............... def=0
2 TxReady Timer Speed up (simulation only) def=0 0  Primary Channel FIFO Empty Status ......... def=1
0 boror PHY Reads (Simulaiion oo (o¢_ g Offset79 - Primary Channel Transport Status (00h).... RO
7-5 Reserved.........cccccoooiviiiiiiiiiniiiniiee, always reads 0
Offset 5B — External SATA PHY Control (0011) ............. RW 4 Primary Channel Slave Drive Select ............ def=0
7-3 Reserved .........ccoooevievieiieiinieienens always reads 0 3  Transmit PIO Data Cycle Active................... def=0
2 TxReady Timer Speed up (simulation only) def =0 2 Transmit PIO Data Cycle Receive................ def=0
1  Bailout Mode Test Enable............................ def=0 1  Transmit DMA Data Cycle Active................ def=0
0 Force PHY Ready (simulation only) ............ def=0 0 Transmit DMA Data Cycle Receive.............. def=0
Offset SC — Internal SATA PHY Control (05h) ............. RW
7-6 Reserved .........cccoecineieiniinineiienenns default=10
5 CDR Bandwidth Select Bit1.................... default =0
4  CDR Bandwidth Select Bit0................ default = 2Hiset 7A - Sccondary Channel Transport Stats I (01h) RO
3 OOB2 Current Control Bit 1. .. .. default = 0 T-5 ReServed.......coooomeeeeeeeeeeenene alwa}ys reads 0
2 0OOB2 Current Control Bit0.................. default =1 4 iecct(i)‘tledal‘y Channel DMA Read Device deny CIS
1 B1 Current Control Bit 1. fuli=0  ACHVe..
0 8831 gﬁrrini ggn:rgl Bit 0 ;:f:;ll: - (1) 3 Secondary Channel DMA Write Device Cycle
ACEIVE. ...t def=0
Offset SD — SATA PHY Direct Access Mode Ctrl (00h) RW 2 Secondary Channel SG Operation Active....def=0
7  Enable SATA PLL Testing Mode........... default =0 1  Secondary Channel Interrupt Status............ def=0
6-5 RESErVed ......oooovoeeeeeeeeeeeeeeeeeeeeerrran always reads 0 0  Secondary Channel FIFO Empty Status......def =1
4  Enable Test Pin Data Qutput .................. default=10 Offset 7B — Secondary Channel Transport Status II...... RO
3  Select External PHY Signals................... default=0
2 Select Secondary Port Signals................. default=0 75 Re_s erved X always reads 0
1 Select 10B Receive Signals ...................... default=0 4 Prlmar)f Channel Slave Drive .Select """""" def=0
0 Select 8B Transmit Signals...................... default =0 3 Transmit PIO Data Cycle Active................. def=0
2 Transmit PIO Data Cycle Receive................ def=0
Offset SE — SATA Internal PHY Pad Control (00h)......RW 1  Transmit DMA Data Cycle Active................ def=0
7  VCOMP Internal Latch Ctrl Status....... default =0 0  Transmit DMA Data Cycle Receive.............. def=0
6-4 VCOMP Output Status........................... default=0
Valid only when Bit 3 =0
3  Adjust VCOMP Manually ...................... default=0
2-0 VCOMP Control
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PHY Status Registers
Offset 7C — Internal PHY Status RO
T-6 Reserved ..........cccocoovvvviiiiiiiiiiiiiiieeeeenn, default=0
5 Port2 Auto Check Error Report............. default=0
4  Port2 Squelch Detector Output
3-2 Reserved ......coocoovvviviiiiiiieieeeeeee default=0
1  Portl Auto Check Error Report............. default=0
0  Portl Squelch Detector Output
Offset 7D — External PHY Status (00h).....cccccceeeeeeeeeesenanns RO
7  External PHY Port2 Receive COMINIT ..... def=0
6 External PHY Port2 Receive COMWAKE . def=0
5 External PHY Portl Receive COMINIT ..... def=0
4  External PHY Portl Receive COMWAKE . def=0
3  Internal PHY Port2 Receive COMINIT ...... def=0
2  Internal PHY Port2 Receive COMWAKE .. def=0
1 Internal PHY Portl Receive COMINIT ...... def=0
0 Internal PHY Portl Receive COMWAKE ..def=0

Channel Control Registers

Offset 80 — Primary Channel Device Mode Status

7-0 Primary Channel Parsing FIS Number when in
Device mode............cccoocevinininiiieiiiens default=0

Offset 81 — Secondary Channel Device Mode Status ...... RO

7-0 Secondary Channel Parsing FIS Number when in
Device mode............cccooeiieiiiniieeees default =0

Offset 8B-88 — Primary Channel SG Base Address

Offset 8F-8C — Secondary Channel SG Base Address....RO

Power Management Control Registers

Offset C3-C2 — PCI Power Mgmt Capabilities (02h) RO

2-0 Version default = 010b
The default value indicates this function complies
with Revision 1.1 of PCI Power Management
Interface Spec.

Offset C5-C4 — PCI Power Mgmt Ctrl / Status

15-2 Reserved
1-0 Power State
00
01
10
11

RW /RO
always reads 0

-reserved-
-reserved-
D3 hot

Miscellaneous Control Registers

RO
always reads 0

Offset D1 — PATA Control (00h)
7-4 Reserved

3 PATA Enable Method
0 PATA will be enabled with Rx49[7]=1 and
SATA function enabled......................... default

1 PATA will be enabled with Rx49[7]=1
2-0 Reserved always reads 0
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SATA I/O Registers

The base address for access of these registers is specified in
Rx27-24.

1/0 Offset 3-0 — SATA Status RO

Offset B-8 — SATA Control (00000310h)........cccec0ueueenenene RO

31-12 Fixed at 0 .........oocoeviiiiiiiiiinieienen, always reads 0
11-8 IPM
Indicates the current interface power management.
0000 Device not present or communication not
established
0001 Interface in active state
0010 Interface in PARTIAL power mgmt state
0110 Interface in SLUMBER power mgmt state
7-4 SPD
Indicates the negotiated interface communication
speed established.
0000 No negotiated speed (device not present or
communication not established)
0001 Generation 1 communication rate negotiated
3-0 DET
Indicates the interface device detection and PHY

state.

0000 No device detected and PHY communication
not established

0001 Device  presence detected but PHY
communication not established

0011 Device presence detected and PHY

communication established
0100 PHY in offline mode as a result of interface
disabled or running in a BIST loopback mode

Offset 7-4 — SATA Error (00000000h).......cccce0eeueneenee RWC
31-26 Reserved .........cccccooveiieiieienieiieninns always reads 0
25 Unrecognized FIS Type.........ccccoeevennen. default =0
24  Transport State Transition Error .......... default =0
23 Link Sequence Error...............coccoeeennen. default =0
22 Handshake Error..............cccoooovniinnnn. default =0
21  CRCEITOF......cooiiiiiiiiiieceeeceeee default=0
20 Disparity Error ............ccocoiiiiiniiniann. default=0
19 10B to 8B Decode Error.......................... default =10
18 Comm Wake Detected.............................. default=10
17 PHY Internal Error...........c..ccccceveninen. default=10
16 PHY Ready Change...............cccvenennen.e. default=0
15-12 Reserved ..........coccevvviivviiiencieeniiennnenn. always reads 0
11  Internal Exror ............ccocoooiiiininnnnne default =0
10 Protocol Exror.........ccccooeviiniininncnnnnne. default=0
9  Non-recovered Persistent Communication or Data
Integrity Exror ............cocooevvveinniiinns default =10

8 Non-recovered Transient Data Integrity Error
.............................................................. default =0
7-2 Reserved .......occoooeviiniiniiiniiiie always reads 0
1  Recovered Communications Error ........ default=0
0 Recovered Data Integrity Error ............. default=0

31-12 Reserved..........cocveeieeieniieiieieeieeennns always reads 0
11-18 IPM
Represents the enabled interface power management
states that can be invoked via SATA interface power
management capabilities.
0000 No interface power mgmt state restrictions
0001 Transitions to the PARTIAL power mgmt state
disabled
0010 Transitions to the SLUMBER power mgmt
state disabled
0011 Transitions to both the PARTIAL and
SLUMBER power mgmt states disabled.....def
All other values are reserved.
7-4 SPD
Represents the maximum communication speed that
the interface is allowed.
0000 No speed negotiation restrictions
0001 Limit speed negotiation to a rate not greater
than Generation | communication rate........ def
All other values are reserved.
3-0 DET
Controls the host adapter device detection and
interface initialization.
0000 No device detection or initialization action
TEQUESEEd...eieiieiieie e def
0001 Perform interface communication initialization
sequence to establish communication
0100 Disable the SATA interface and put PHY in
offline mode
All other values are reserved.
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Device 15 Function 1 Registers - Enhanced IDE Controller Offset 9 - Programming Interface RW
This Enhanced IDE (Parallel ATA) controller interface is fully 7  Master IDE Capability .......... fixed at 1 (Supported)

compatible with the SFF 8038i v.1.0 specification. There are
two sets of software accessible registers -- PCI configuration
registers and Bus Master IDE 1/O registers. The PCI
configuration registers are located in the device 15 function 1
PCI configuration space of the VT8237R. The Bus Master
IDE 1/O registers are defined in the SFF8038i vI.0
specification.

PCI Configuration Space Header

Offset 1-0 - Vendor ID (1106h=VIA) RO
Offset 3-2 - Device ID (0571h=IDE Controller)............... RO
Offset 5-4 — Command (0000h) RW

15-3 Reserved  .....ccccocovevvvievieniieieene, always reads 0

2  Bus Master .........ccccoeevennne. default = 0 (disabled)
S/G operation can be issued only when the “Bus
Master” bit is enabled.

1 Reserved ..., always reads 0

0 TL/OSpace ....occoovvvivveeennee. default = 0 (disabled)
When the “I/O Space” bit is disabled, the device will
not respond to any I/O addresses for both compatible
and native mode.

Offset 7-6 — Status (0290h) RO
15 Detected Parity Error.............cc.ccooceiieine fixed at 0
14 Signalled System Error ..............cc..occcee. fixed at 0
13 Received Master Abort............................ default=10
12 Received Target Abort ............................ default=10
11  Signalled Target Abort...............cccceeeneeee. fixed at 0

10-9 DEVSEL# Timing.......... always reads 01 (medium)
8 Data Parity Detected...................ccooceee fixed at 0
7 FastBacktoBack.................cocoo fixed at 1

6-5 Reserved ..., always reads 0
4  Capability List.............c.cooooiiiniiinn fixed at 1

3-0 Reserved .......occoevieiiiiieiieieieen, always reads 0

Offset 8 - Revision ID (06) RO
7-0 Revision Code for IDE Controller Logic Block

6-4 Reserved ........ccoooiiiiiiiiiiieieie, always reads 0
3 Programmable Indicator - Secondary...... fixed at 1
Supports both modes (may be set to either mode by
writing Rx42[6])
2 Channel Operating Mode - Secondary
0 Compatibility Mode ........ccccceveereenennne. default
1 Native Mode
1  Programmable Indicator - Primary ......... fixed at 1
Supports both modes (may be set to either mode by
writing Rx42[7])
0 Channel Operating Mode - Primary
0 Compatibility Mode .......cccoeceevereneennenn default
1 Native Mode

Compatibility Mode (fixed IRQs and I/0O addresses):

In this mode, fixed IRQs are used and IDE controller registers
are hard wired to fixed I/O addresses as defined below.

Command Block Control Block
Channel Registers Registers IRQ
Pri 1F0-1F7 3F6 14
Sec 170-177 376 15

Native PCI Mode (registers are programmable in I/O space)
In this mode, IRQs for the primary and secondary IDE
channels are programmable via configuration register Rx3C
and the registers of the IDE channels are relocatable in 1/0
space (using base addresses provided in the IDE Controller
PCI configuration space). Specific base address registers are
used to map the different register blocks as defined below:

Command Block Control Block
Channel Registers Registers
Pri BA @offset 10h  BA @offset 14h
Sec BA @offset 18h  BA @offset 1Ch

Command register blocks are 8 bytes of I/O space
Control registers are 4 bytes of I/O space (only byte 2 is used)

Offset A - Sub Class Code (01h=IDE Controller)........... RO

Offset B - Base Class Code (01h=Mass Storage Ctrlr)... RO
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Offset 13-10 - Pri Data / Command Base Address......... RW Offset 2D-2C — Sub Vendor ID (0000h).......ccccceecueeeeeccenne RO

Specifies an 8 byte 1/O address space.

31-16 Reserved  ........cccoooiiiiiiiiiiieeeee, always read 0

15-3 Port Address..........ccoeevvevviivenneennen. default=01F0h
2-0 Fixed at 001D .......ocovvviiniiiiiiiiee e fixed
Offset 17-14 - Pri Control / Status Base Address ........... RW

Specifies a 4 byte I/O address space of which only the third
byte is active (i.e., 3F6h for the default base address of 3F4h).

31-16 Reserved  ........ccccociiiiiiniiiiieiiieens always read 0

15-2 Port Address..........ccoeevvvvviivenneeinnn. default=03F4h
1-0 Fixed at 001D ......cccooiiiiiiiiiiiee e fixed
Offset 1B-18 - Sec Data / Command Base Address........ RW

Specifies an 8 byte I/O address space.

31-16 Reserved  ........cccoociiiiniiiniiniiieee, always read 0

15-3 Port Address .........cccceevvvvvvieennenennn default=0170h
2-0 Fixed at 001D ........ccooovviviiiiiiieeieeeeee fixed
Offset 1F-1C - Sec Control / Status Base Address.......... RW

Specifies a 4 byte I/O address space of which only the third
byte is active (i.e., 376h for the default base address of 374h).

31-16 Reserved  ........cccoociiiiniiiniiniiieee, always read 0
15-2 Port Address ...........c.oooeoveeevereirieenn.ns default=0374h
1-0 Fixed at 01b.........c.ooooviiiiiiiicicece e, fixed

Offset 23-20 - Bus Master Control Regs Base Address..RW

Specifies a 16 byte I/O address space compliant with the SFF-
8038i rev 1.0 specification.

31-16 Reserved  ........cccoociiiiiniiiniiiiieee, always read 0
15-4 Port Address ...........c.ooooveeeveieireeennenn, default=CCOh
3-0 Fixed at 0001b ............ccooeeiiiiiiiiiieeeee, fixed

See Rx42[7-6] for Native / Compatibility mode select for the
above registers

The readback value may be changed by writing to RxD5-D4.

Offset 2F-2E — Sub Device ID (0000h) RO
The readback value may be changed by writing to RxD7-D6.

Offset 34 - Capability Pointer (C0h) RO

Offset 3C - Interrupt Line (0Eh) RO

7-4 Reserved  .....ooooooviiiiiiiiiieie, always read 0
3-0 IDE Interrupt Routing (native mode only)

0000 Disable

0001 IRQ1

0010 IRQ2

1101 IRQ13

TTT0 TIRQI4 e default
1111 IRQ15

APIC (See Device 17 Function 0 Rx58[6])

x000 IRQ16

x001 IRQ17

x010 IRQ18

x111 TRQ23

Offset 3D - Interrupt Pin (01h) RO

7-0 Interrupt Routing Mode.............. always reads 01h

Offset 3E - Minimum Grant (00h) RO

Offset 3F - Maximum Latency (00h) RO
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IDE-Controller-Specific Configuration Registers
Offset 40 - Chip Enable (00h) RW Offset 43 - FIFO Configuration (0Ah).....ccccceeeeeeeeienceees RW
7-2 Reserved ..., always reads 0 7-4 Reserved ..., always reads 0
1  Primary Channel 3-2 Primary Channel FIFO Threshold
0 Disable ....coovieiiiiieieeeeeeeeeee default Determines the threshold required before the primary
1 Enable channel FIFO is flushed.
0  Secondary Channel 00 FIFO flushed when 1/4 full
0 Disable ....ccocevenerinieieiceenceee default 01 FIFO flushed when 1/2 full
1 Enable 10 FIFO flushed when 3/4 full ....cceceeeurenes default
. 11 FIFO flushed when completely full (32 DWs)
Offset 41 - IDE Configuration I (00h) RW 1-0 Secondary Channel FIFO Threshold
7  Primary IDE Read Prefetch Buffer Determines the threshold required before the
0 Disable ...ccveviieeieeiieeeee e default Secondary channel FIFO is flushed.
1 Enable 00 FIFO flushed when 1/4 full
6  Primary IDE Post Write Buffer 01 FIFO flushed when 1/2 full
0 Disable ....ccoceveninieieiciecneceeeee default 10 FIFO flushed when 3/4 full veceeeeveervenne default
1 Enable 11 FIFO flushed when completely full (32 DWs)
5 Secondary IDE Read Prefetch Buffer
0 Disable ...ccooeeeieeieieee e default
1 Enable
4  Secondary IDE Post Write Buffer
0 Disable ..ccccoevererieiiicieeeeceeee default
1 Enable

3-0 Reserved

Offset 42 - IDE Configuration II (00h)......cccceceeeeeeecesnnane RW

7  PIO Operating Mode - Primary Channel
Selects the mode used in the primary channel for the
I/O Base Address (not IRQ routing or sharing)
0 Compatibility Mode (fixed addressing) .default
1 Native PCI Mode (flexible addressing)
6  PIO Operating Mode - Secondary Channel
Selects the mode used in the secondary channel for
the 1/0 Base Address (not IRQ routing or sharing)
0 Compatibility Mode (fixed addressing) .default
1 Native PCI Mode (flexible addressing)
5-0 Reserved .......cooooiiiiiiieiiieieee, always reads 0
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Offset 44 - Miscellaneous Control 1 (08h).......ccccceeeeeeneee. RW

Offset 45 - Miscellaneous Control 2 (20h) .......ccccceeeeeeee.. RW

7-5 Reserved

4  PIO Read Pre-Fetch Byte Counter
Determines whether the amount of data prefetched
under PIO read is limited.

0 Disable (no limit) ........ccoecvevrveieeienirennen. default

1 Enable. The maximum number of bytes that
can be prefetched is determined by Rx61-
60[11:0] for the primary channel and Rx69-
68[11:0] for the secondary channel.

3 Bus Master IDE Status Register Read Retry
Determines whether a read to the bus master IDE
status register is retried when DMA operation is not
complete.

0 Disable. Reads will return status even if DMA
operation is not complete.

1 Enable. Reads of the status register are
automatically retried while DMA operation is
not complete. default

2 Packet Command Prefetching
Determines whether prefetching is enabled for packet
commands. Packet commands are commands for
ATAPI, which is used for operating devices such as
CD-ROM drives.

0 Disable ....ccocevirerieiiicicceceeee default
1 Enable
1 Reserved ..., always reads 0

0 UltraDMA Host Must Wait for First Transfer
Before Termination
0 Enable. The UltraDMA host must wait until at
least the first transfer is completed before it
can terminate a transaction..................... default
1 Disable

7  Reserved
6  Interrupt Steering Swap
Controls whether primary and secondary channel
interrupts are swapped.
0 Primary channel interrupt is steered to IRQ14,
Secondary channel is steered to IRQ15. default
1 Primary channel interrupt is steered to IRQ15,
Secondary channel interrupt steered to IRQ14
5  Reserved always reads 1
4  Rx3C Write Protect
0 Disable (writes to Rx3C are allowed).... default
1 Enable (writes to Rx3C are ignored). Under
Native Mode (Rx9[2]=1 or Rx9[0]=1) Rx3C
should not be write protected as it is used to
route IRQ lines.
3  “Memory-Read-Multiple” Command

0 Disable......ccoooerieiieieeeee e default
1 Enable

2 “Memory-Write-and-Invalidate” Command
0 Disable.....ccooeeeeieieeeeeeeee default
1 Enable

1-0 Reserved  ......occooeciieiieieiieeeee always reads 0

Offset 46 - Miscellaneous Control 3 (COh) .....cccceeeeeeeeeees RW
7  Primary Channel Read DMA FIFO Flush
0 Disable

1 Enable. The primary channel DMA FIFO is
flushed when an interrupt request is generated
default
6  Secondary Channel Read DMA FIFO Flush
0 Disable
1 Enable. The secondary channel DMA FIFO is
flushed when an interrupt request is generated
default
........................................ always reads 0

5-0 Reserved
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Offset 4B-48 - Drive Timing Control (ASA8A8AS8h)......RW

Offset 53-50 - UltraDMA Extended Timing Control..... RW

The following fields define the Active Pulse Width and
Recovery Time for the IDE DIOR# and DIOW# signals when
accessing the data ports (1F0 and 170):

One Completed Cycle

sl ey s v SRR R v sRe R o ow agl 5
: L

DIOR# / DIOW# e e
Recovery Time
31-28 Primary Drive 0 Active Pulse Width...... def=1010b

Active Time

31

30

29

Pri Drive 0 UltraDMA-Mode Enable Method
0 Enable by using “Set Feature” command.... def
1 Enable by setting bit-30 of this register

Pri Drive 0 UltraDMA-Mode Enable
0 Disable......cooveeeeeeiiiiiieeeieeeee e default
1 Enable UltraDMA-Mode Operation

Pri Drive 0 Transfer Mode
0 DMA or PIOMode .....ccoovvvveeneeeannne. default
1 UltraDMA Mode

27-24 Primary Drive 0 Recovery Time............. def=1000b 28  Pri Drive 0 Cable Type Reporting
23-20 Primary Drive 1 Active Pulse Width...... def=1010b 0 40-pin cable is being used ........o..oooo. default
19-16 Primary Drive 1 Recovery Time............. def=1000b 1 80-pin cable is being used

15-12 Secondary Drive 0 Active Pulse Width .. def=1010b
11-8 Secondary Drive 0 Recovery Time......... def=1000b

27-24

Pri Drive 0 Cycle Time (T = 7.5 ns for 133 MHz)
0000 2T

7-4 Secondary Drive 1 Active Pulse Width .. def=1010b 0001 3T
3-0 Secondary Drive 1 Recovery Time.......... def=1000b 88}(1) Ag
The actual value for each field is the encoded value in the field 0100 6T
plus one and indicates the number of PCI clocks. For 0101 7T
example, if the value in the field is 1010b (10 decimal), the 0110 8T
active pulse width or recovery time is 11 PCI clocks. 0111 IT e default
1000 10T
Offset 4C - Address Setup Time (FFh)......ccocceceeieeencnnen. RW 1001 11T
The following fields define the Address Setup Time. The 1010 12T
Address Setup Time is measured from the point when address 1011 13T
signals are stable to the point when DIOR# and DIOW# are 1100 14T
asserted. The IDE specification requires the setup time to not 1101 15T
exceed 1T. However, the VT8233 provides flexibility for 1110 16T
devices that may not be able to meet the 1T requirement. 1111 17T

7-6 Primary Drive 0 Address Setup Time
5-4 Primary Drive 1 Address Setup Time
3-2 Secondary Drive 0 Address Setup Time
1-0 Secondary Drive 1 Address Setup Time

23
22
21
20

Pri Drive 1 UltraDMA-Mode Enable Method
Pri Drive 1 UltraDMA-Mode Enable

Pri Drive 1 Transfer Mode

Pri Drive 1 Cable Type Reporting

For each field above: 0 40-pin cable is being used ..................... default
00 1T 1 80-pin cable is being used
01 2T 19-16 Pri Drive 1 Cycle Time ..........cc.cu.. default=0111b
}(1) fé default 15 Sec Drive 0 UltraDMA-Mode Enable Method
14  Sec Drive 0 UltraDMA-Mode Enable
Offset 4E — Sec Non-170 Port Access Timing (B6h)....... RW 13 Sec Drive 0 Transfer Mode
7-4 DIOR# / DIOW# Active Pulse Width.......def = 0Bh 12 Sec Drive 0 Cable Type Reporting
3-0 DIOR#/DIOW# Recovery Time.............. def = 06h 0 40-pin cable is being used ..................... default
1 80-pin cable is being used
Offset 4F — Pri Non-1F0 Port Access Timing (B6h)....... RW 11-8 Sec Drive 0 Cycle Time .................. default=0111b
;:3 giggﬁ ; gigzz ﬁgi‘:veel:;‘l;‘i’nzldth """" ‘jlsz_: (())12{: 7 Sec Drive 1 UltraDMA-Mode Enable Method
""""""" 6  Sec Drive 1 UltraDMA-Mode Enable
The above fields define the primary and secondary channel 5 Sec Drive 1 Transfer Mode
DIOR# and DIOW# active pulse widths and recovery times 4  Sec Drive 1 Cable Type Reporting
when accessing non-data ports. The times are defined in terms 0 40-pin cable is being used ..................... default
of PCI clocks and the actual value is equal to the value 1 80-pin cable is being used
encoded in the field plus one. 3-0 Sec Drive 1 Cycle Time .................. default=0111b

Each byte defines UltraDMA operation for the indicated drive.
The bit definitions are the same within each byte.
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Offset 54 — UltraDMA FIFO Control (04h)........ccccconuneee RW Offset 55 — IDE Clock Gating (00h) RW
7  Reserved ... always reads 0 7-2 Reserved ..., always reads 0

6 Lower ISA Request Priority When Write Device
Packet Command is Issued
The IDE secondary channel shares a bus internally
with the ISA interface. When this bit is enabled, the
IDE secondary channel is given higher priority over
ISA, which results in better performance.
0 Disable ..c.ccoeverereeiiicieceeceee default
1 Enable
5 Clear Native Mode Interrupt on Falling Edge of
Gated Interrupt
0 Disable ...ccooeriiieieieeee e default

1 Enable. The interrupt will be automatically
cleared on the falling edge of the gated
interrupt.

4 Improve PIO Prefetch and Post-Write
Performance
0 Enable. PIO prefetch and post write

performance is increased by being given
higher throughput..........ccccoocenvinininne. default
1 Disable
3 Memory Prefetch Size
This bit determines how many lines are prefetched
from memory for IDE transactions.
0 Prefetch 1 line....c.ccoevveevininincncnicnneee default
1 Prefetch 2 lines (16 DoubleWords). This
setting improves ATA100 throughput.
2 Change Drive Clears All FIFO & Internal States
0 Disable
1 Command switch from one drive to another
drive in the same channel terminates all
previous outstanding transactions involving
the previous drive. default
Reserved  .......ccccooiiiiiiiiie always reads 0
0 Complete DMA Cycle with Transfer Size Less
Than FIFO Size
0 Enable. DMA transfer size is less than the
FIFO SIZ€....ooiiieieiiieeneseseeeceee default
1 Disable

—

1  Dynamic 100/ 133 MHz Clock Gating

0 Enable.....ooviiiiiiiiiiiieeeieeeee e default
1 Disable
0 Dynamic 66 MHz Clock Gating
0 Enable.....cooeiiiviiiiiiiecieeeeee e default
1 Disable
Offset 61-60 - Primary Sector Size (0200h).....cccccceeeeeeees RW

15-12 Reserved  ....ccoooovvvieiiecieeieceeenee, always reads 0

11-0 Number of Bytes Per Sector ...def=200h (512 bytes)
This field determines the maximum number of bytes
that can be prefetched when Rx44[4] = 1.

Offset 69-68 - Secondary Sector Size (0200h)..........c...... RW

15-12 Reserved  ....ccoooovvvieiiecieeieceeenee, always reads 0

11-0 Number of Bytes Per Sector ...def=200h (512 bytes)
This field determines the maximum number of bytes
that can be prefetched when Rx44[4] = 1.
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Offset 70 — Primary IDE Status RO

7  Interrupt Status RO
1 Primary channel interrupt request pending

6  Prefetch Buffer Status RO
1 PIO Prefetch transaction in progress

5  Post Write Buffer Status RO
1 PIO Post Write transaction in progress

4 DMA Read Prefetch Status RO
1 DMA Read Prefetch transaction in progress

3  DMA Write Pipeline Status RO
1 DMA Write transaction in progress

2 S/G Operation Complete RO
1 Scatter / Gather operation complete

1  FIFO Empty Status RO
1 Primary Channel FIFO empty

0 Response to External DMA Request.......c.ccceueee RO

1 External pri channel DMA request pending

Offset 71 — Primary Interrupt Control (01h)..........cceee... RW

7-1 Reserved
0 Interrupt Gating

0 Disable
1 Enable (IRQ output gated until FIFO empty)
default
Offset 78 — Secondary IDE Status RO
7  Interrupt Status RO
1 Secondary channel interrupt request pending
6  Prefetch Buffer Status RO
1 PIO Prefetch transaction in progress
5  Post Write Buffer Status RO
1 PIO Post Write transaction in progress
4 DMA Read Prefetch Status RO
1 DMA Read Prefetch transaction in progress
3  DMA Write Pipeline Status RO
1 DMA Write transaction in progress
2 S/G Operation Complete RO
1 Scatter / Gather operation complete
1  FIFO Empty Status RO
1 Secondary Channel FIFO empty
0 Response to External DMA Request.......c..cceeueee RO

1 External sec channel DMA request pending

Offset 79 - Secondary Interrupt Control (01h)............... RW

7-1 Reserved  .....coccoooviiiiiiieiieieiee, always reads 0
0 Interrupt Gating

0 Disable
1 Enable (IRQ output gated until FIFO empty)
default
Offset 83-80 — Primary S/G Descriptor Address............. RO
Offset 8B-88 — Secondary S/G Descriptor Address......... RO

These registers are used for debugging purposes only.

IDE Power Management Registers

Offset C3-C0 — Power Management Capabilities ........... RO
31-0 PCIPM Block1................. always reads 0002 0001h
This field reports support details for Power
Management Capabilities according to the PCI Power
Management specification.

Offset C7-C4 — Power State RO

31-2 Reserved
1-0 Power State
00 DO e default
01 -reserved-
10 -reserved-
11 D3 Hot

........................................ always reads 0

IDE Back Door Registers

Offset DO — Back Door — Revision ID (06h).....ccccceeeeeeees RW

Offset D3-D2 — Back Door — Device ID (0571h)..ccceeeeeeee RW

Offset D5-D4 — Back Door — Sub-Vendor ID (0000h) ... RW

Offset D7-D6 — Back Door — Sub-Device ID (0000h)..... RW

IDE I/O Registers

These registers are compliant with the SFF 80381 vl1.0
standard. Refer to the SFF 80381 v1.0 specification for further
details.

1/0 Offset 0 - Primary Channel Command

1/0 Offset 2 - Primary Channel Status

1/0 Offset 4-7 - Primary Channel PRD Table Address

1/0 Offset 8 - Secondary Channel Command

1/0 Offset A - Secondary Channel Status

1/0 Offset C-F - Secondary Channel PRD Table Address
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Device 16 Function (0 Registers - USB 1.1 UHCI Ports 0-1

This Universal Serial Bus host controller interface is fully
compatible with UHCI specification v1.1. There are two sets
of software accessible registers: PCI configuration registers
and USB I/O registers. The PCI configuration registers are
located in the Device 16 Function 0 PCI configuration space
of the VT8237R. The USB 1/O registers are defined in UHCI
specification v1.1. The registers in this function control USB

Offset 8 - Revision ID (nnh)
7-0  Silicon Revision Code (0 indicates first silicon)

RO

Offset 9 - Programming Interface (00h)
Offset A - Sub Class Code (03h=USB Controller)
Offset B - Base Class Code (0Ch=Serial Bus Controller)RO

ports 0-1 (see function 1 for ports 2-3, function 2 for ports 4-5, Offset C — Cache Line Size (00h) RW
and function 3 for ports 6-7).
Offset D - Latency Timer (16h) RW
PCI fi i H
CI Configuration Space Header Offset E — Header Type (80h) RO
Offset 1-0 - Vendor ID (1106h) RO Offset F — BIST (Fixed at 00h) RO
15-0 VendorID ................ (1106h = VIA Technologies)
Offset 3-2 - Device ID (3038h) RO Offset 23-20 - USB 1/0 Register Base Address............... RW
15-0 DeviceID ... (3038h = VT8237R USB Controller) 31-16 Reserved  ......c.ccccoooevieveeeciieieenen. always reads 0

Offset 5-4 - Command (0000h) RW
15-8 Reserved .......ccccoovvviviiierieeee, always reads 0
7  Reserved (address stepping) .......cc.cceveeemeenne. fixed at 0
6  Reserved (parity error response).................. fixed at 0
5 Reserved (VGA palette snoop) ........c.......... fixed at 0
4  Memory Write and Invalidate . default=0 (disabled)
3 Reserved (special cycle monitoring)............ fixed at 0
2  Bus Master .........ccocevverennnn. default=0 (disabled)
1  Memory Space..........cccccoeureneenne default=0 (disabled)
0 T/OSpace ...ocooovvecvevveirnen. default=0 (disabled)
Offset 7-6 - Status (0210h) RWC
15 Reserved (detected parity error).......... always reads 0
14 Signalled System Error ................c.cco....... default=0
13  Received Master Abort................c.ccc.e.. default=0
12 Received Target Abort.............c.cccoeeeenen. default=0
11  Signalled Target Abort...............ccocenee. default=0
10-9 DEVSEL# Timing
00 Fast
01 Medium......ccoooveerieiiiiiiieieenes default (fixed)
10 Slow
11 Reserved
8-0 Reserved ........occooviiiiiniienn. fixed 10h (PCI PMI)

15-5 USB I/O Register Base Address. Port Address for
the base of the 32-byte USB I/O Register block,
corresponding to AD[15:5]

4-0 00001b

Offset 2D-2C - Sub Vendor ID (1106h)....cccccceceuncnecuncens ROt
Offset 2F-2E - Sub Device ID (3038h)......cccceeueeuncinncnncens ROt
+ RW if Rx42[4] = 1.

Offset 34 - Power Management Capabilities (80h)........ RW
Offset 3C - Interrupt Line (00h) RW

7-4 Reserved  .......oocoooiiiiiiiiiiiieeeeeeen,

3-0 USB Interrupt Routing
0000 Disabled
0001 TRQ1
0010 Reserved
0011 IRQ3
0100 TRQ4
0101 TIRQ5
0110 TIRQ6
0111 IRQ7
1000 TIRQ8
1001 TIRQ9
1010 IRQ10
1011 IRQ11
1100 TRQ12
1101 IRQ13
1110 IRQ14
1111 Disabled

always reads 0

default

Offset 3D - Interrupt Pin (01h) RO

7-0 Interrupt Pin default = 01h (INTA#)
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USB 1.1-Specific Configuration Registers
Offset 40 - Miscellaneous Control 1 (40h).........ccceeueeeee. RW Offset 41 - Miscellaneous Control 2 (10h) .....ccccceeeeneeeee RW
7  Reserved ... always reads 0 7 USB 1.1 Improvement for EOP
6  Babble Option This bit controls whether USB Specification 1.1 or
This bit controls whether the port is disabled when 1.0 is followed when a stuffing error occurs before an
EOF (End-Of-Frame) babble occurs. Babble is EOP (End-Of-Packet). A stuffing error results when
unexpected bus activity that persists into the EOF the receiver sees seven consecutive ones in a packet.
interval. When this bit is 0, the port with the EOF Under USB specification 1.1, when this occurs in the
babble is disabled. When it is 1, it is not disabled interval just before an EOP, the receiver will accept
0 Automatically disable babbled port when EOF the packet. Under USB specification 1.0, the packet
babble occurs is ignored.
1 Don’t disable babbled port....ceeessssssssnss default 0 USB Spec 1.1 Compliant (packet accepted) def
5  PCI Parity Check 1 USB Spec 1.0 Compliant (packet ignored)
0 Disable ....cooeeeeieeiieeieeeeeeee e default 6-3 Reserved (Do Not Program).................... default=0
1 Enable 2 Trap Option
4  Frame Interval Select Under the UHCI spec, port 60 / 64 is trapped only
0 1 msec frame time..........ccoecvveverrvereeennenn default when its corresponding enable bits are set. When this
1 0.1 msec frame time bit is set, trap can be set without checking the enable
3 USB Data Length Option bits.
0 Support TD length up to 1280................ default 0 Set trap 60/64 status bits only when trap 60/64
1 Support TD length up to 1023 enable bits are set ........cccceeeveeeeeierneennnne default
(TD = Transfer Descriptor) 1 Set trap 60/64 status bits without checking
2 Improve FIFO Latency enable bits
0 Improve latency if packet size < 64 bytes....def 1  A20Gate Pass Through Option
1 Disable improvement This bit controls whether the A20Gate pass-through
1  DMA Option sequence (as defined in UHCI) is followed. The
0 Enhanced performance (§ DW burst access A20Gate sequence consists of 4 commands. When
with better FIFO latency)........ccccccueeenee. default this bit is 0, the 4-command sequence is followed.
1 Normal performance (16 DW burst access When this bit is 1, the last command (write FFh to
with normal FIFO latency) port 64) is skipped.
0 Reserved .....ccooeiieiiiiieiieee always reads 0 0 A20GATE Pass-through command sequence
as defined in UHCI.........cccocevereneennnn. default
1 Last command skipped
0 Reserved (Do Not Program).................... default=0
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Offset 42 - Miscellaneous Control 3 (03h).....ccccceeeencnneee RW Offset 49 - Miscellaneous Control 6 (03h) ......c.cceeeeneeeee RW
7  Reserved (Do Not Program).................... default =0 7-6 Reserved ..., always reads 0

6-5 Reserved ..., always reads 0 5-4 Reserved (Do Not Program)................... default =0

4  SubVendor ID / SubDevice ID Backdoor

0 RX2C-2F RO default

1 Rx2C-2F RW
3-2 Reserved (Do Not Program).................... default=0
1-0 Reserved always reads 11b
Offset 43 - Miscellaneous Control 4 (00h)..........cccceeeeee. RW
7-5 Reserved ..., always reads 0
4  Reserved (Do Not Program).................... default=0

3 Continue Transmission of Erroneous Data on
FIFO Underrun

0 Enable ....ccoooieiiieieeeeeeeee e default

1 Disable
2 Issue CRC Error Instead of Stuffing Error on

FIFO Underrun

0 Enable ...ccooooviiiiieiiciiceeeeeeeee default

1 Disable
1-0 Reserved  ......cccoooveviieiieiiieiees always reads 0
Offset 48 - Miscellaneous Control 5 RW
7-5 Reserved ..., always reads 0
4-3 Reserved (Do Not Program).................... default=0

2 Issue Bad CRCS in SOF After FIFO Underrun

0 Enable ....ccooevievieiiciieeeieeeeee s default

1 Disable

1  Lengthen PreSOF Time
The preSOF time point determines whether there is
enough timein the remaining frame period to perform
a 64-byte transaction. It prevents a packet that may
not fit in the remaining frame period from being
initiated. This bit controls whether the preSOF time
point is moved back so that the preSOF time is
lengthened.

0 Disable ..c.ccoceveneriniiicieenccceeee default
1 Enable (PreSOF time lengthened)

0  Issue Nonzero Bad CRC Code on FIFO Underrun
A FIFO underrun occurs when there is no data in the
FIFO to supply data transmission. When this occurs,
the south bridge invalidates the data by sending an
incorrect CRC code to the device. This bit controls
the type of incorrect CRC sent.

0 Non zero CRC (recommended).............. default
1 All zero CRC
This option isn’t really needed any more as non-zero
CRC always works.

3-2 Reserved ..., always reads 0
1  EHCI Supports PME Assertion in D3 Cold State
0 Not Supported
1 Supported default
0 UHCI Supports PME Assertion in D3 Cold State
0 Not Supported

1 Supported default

Offset 4A - Miscellaneous Control 7 (AOh)......cccceeeeeeeeees RW
7-3 USB 1.1 Bus Timeout Parameter ........ default = 14h

2 Reserved (Do Not Program).................... default=0

1 Reserved ....ccooovierieiieieieee, always reads 0
0  Use External 60 MHz Clock

0 Disable......ccoooerieiieieeee e default
1 Enable

Offset 60 - Serial Bus Release Number.......ccoeeeeeesecenneenes RO
7-0 Release Number-................cccco.e. always reads 10h
Offset 83-80 — PM Capability RO
31-0 PM Capability .................. always reads FFC2 0001h
Offset 84 — PM Capability Status RW

7-0 PM Capability Status
00 DO e default

01 -reserved-
10 -reserved-

11 D3 Hot
Offset C1-C0 - Legacy Support RO
15-0 UHCI v1.1 Compliant................ always reads 2000h
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VT8237R Data Sheet

USB 1.1 Ports 0-1 I/O Registers

These registers are compliant with the UHCI v1.1 standard.

Refer to the UHCI v1.1 specification for further details.

1/0 Offset 1-0 - USB Command

1/0 Offset 3-2 - USB Status

1/0 Offset 5-4 - USB Interrupt Enable

1/0 Offset 7-6 - Frame Number

1/0 Offset B-8 - Frame List Base Address

1/0 Offset 0C - Start Of Frame Modify

1/0 Offset 11-10 - Port 0 Status / Control

1/0 Offset 13-12 - Port 1 Status / Control
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Device 16 Function 1 Registers - USB 1.1 UHCI Ports 2-3

This Universal Serial Bus host controller interface is fully
compatible with UHCI specification v1.1. There are two sets
of software accessible registers: PCI configuration registers
and USB I/O registers. The PCI configuration registers are
located in the Device 16 Function 1 PCI configuration space
of the VT8237R. The USB 1/O registers are defined in UHCI
specification v1.1. The registers in this function control USB

Offset 8 - Revision ID (nnh)
7-0  Silicon Revision Code (0 indicates first silicon)

RO

Offset 9 - Programming Interface (00h)
Offset A - Sub Class Code (03h=USB Controller)
Offset B - Base Class Code (0Ch=Serial Bus Controller)RO

ports 2-3 (see function 0 for ports 0-1, function 2 for ports 4-5, Offset C - Cache Line Size (00h) RW
and function 3 for ports 6-7).
Offset D - Latency Timer (16h) RW
PCI fi i H
CI Configuration Space Header Offset E — Header Type (80h) RO
Offset 1-0 - Vendor ID (1106h) RO Offset F — BIST (Fixed at 00h) RO
15-0 VendorID ................ (1106h = VIA Technologies)
Offset 3-2 - Device ID (3038h) RO Offset 23-20 - USB 1/0 Register Base Address............... RW
15-0 DeviceID ... (3038h = VT8237R USB Controller) 31-16 Reserved  ......c.ccccoooevieveeeciieieenen. always reads 0

Offset 5-4 - Command (0000h) RW
15-8 Reserved .......ccccoovvviviiierieeee, always reads 0
7  Reserved (address stepping) .......cc.cceveeemeenne. fixed at 0
6  Reserved (parity error response).................. fixed at 0
5 Reserved (VGA palette snoop) ........c.......... fixed at 0
4  Memory Write and Invalidate . default=0 (disabled)
3 Reserved (special cycle monitoring)............ fixed at 0
2  Bus Master .........ccocevverennnn. default=0 (disabled)
1  Memory Space..........cccccoeureneenne default=0 (disabled)
0 T/OSpace ...ocooovvecvevveirnen. default=0 (disabled)
Offset 7-6 - Status (0210h) RWC
15 Reserved (detected parity error).......... always reads 0
14 Signalled System Error ................c.cco....... default=0
13  Received Master Abort................c.ccc.e.. default=0
12 Received Target Abort.............c.cccoeeeenen. default=0
11  Signalled Target Abort...............ccocenee. default=0
10-9 DEVSEL# Timing
00 Fast
01 Medium......ccoooveerieiiiiiiieieenes default (fixed)
10 Slow
11 Reserved
8-0 Reserved ........occooviiiiiniienn. fixed 10h (PCI PMI)

15-5 USB I/O Register Base Address. Port Address for
the base of the 32-byte USB I/O Register block,
corresponding to AD[15:5]

4-0 00001b

Offset 2D-2C - Sub Vendor ID (1106h)........ccccceeeeeeeeneeee ROt
Offset 2F-2E - Sub Device ID (3038h)......cccccceeeeniniunnes ROt
+ RW if Rx42[4] = 1.

Offset 34 - Power Management Capabilities (80h)........ RW
Offset 3C - Interrupt Line (00h) RW

7-4 Reserved  .......oocoooiiiiiiiiiiiieeeeeeen,

3-0 USB Interrupt Routing
0000 Disabled
0001 TRQ1
0010 Reserved
0011 IRQ3
0100 TRQ4
0101 TIRQ5
0110 TIRQ6
0111 IRQ7
1000 TIRQ8
1001 TIRQ9
1010 IRQ10
1011 IRQ11
1100 TRQ12
1101 IRQ13
1110 IRQ14
1111 Disabled

always reads 0

default

Offset 3D - Interrupt Pin (02h) RO

7-0 Interrupt Pin default = 01h (INTA#)
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USB 1.1-Specific Configuration Registers
Offset 40 - Miscellaneous Control 1 (40h).........ccceeueeeee. RW Offset 41 - Miscellaneous Control 2 (10h) .....ccccceeeeneeeee RW
7  Reserved ... always reads 0 7 USB 1.1 Improvement for EOP
6  Babble Option This bit controls whether USB Specification 1.1 or
This bit controls whether the port is disabled when 1.0 is followed when a stuffing error occurs before an
EOF (End-Of-Frame) babble occurs. Babble is EOP (End-Of-Packet). A stuffing error results when
unexpected bus activity that persists into the EOF the receiver sees seven consecutive ones in a packet.
interval. When this bit is 0, the port with the EOF Under USB specification 1.1, when this occurs in the
babble is disabled. When it is 1, it is not disabled interval just before an EOP, the receiver will accept
0 Automatically disable babbled port when EOF the packet. Under USB specification 1.0, the packet
babble occurs is ignored.
1 Don’t disable babbled port....ceeessssssssnss default 0 USB Spec 1.1 Compliant (packet accepted) def
5  PCI Parity Check 1 USB Spec 1.0 Compliant (packet ignored)
0 Disable ....cooeeeeieeiieeieeeeeeee e default 6-3 Reserved (Do Not Program).................... default=0
1 Enable 2 Trap Option
4  Frame Interval Select Under the UHCI spec, port 60 / 64 is trapped only
0 1 msec frame time..........ccoecvveverrvereeennenn default when its corresponding enable bits are set. When this
1 0.1 msec frame time bit is set, trap can be set without checking the enable
3 USB Data Length Option bits.
0 Support TD length up to 1280................ default 0 Set trap 60/64 status bits only when trap 60/64
1 Support TD length up to 1023 enable bits are set ........cccceeeveeeeeierneennnne default
(TD = Transfer Descriptor) 1 Set trap 60/64 status bits without checking
2 Improve FIFO Latency enable bits
0 Improve latency if packet size < 64 bytes....def 1  A20Gate Pass Through Option
1 Disable improvement This bit controls whether the A20Gate pass-through
1  DMA Option sequence (as defined in UHCI) is followed. The
0 Enhanced performance (§ DW burst access A20Gate sequence consists of 4 commands. When
with better FIFO latency)........ccccccueeenee. default this bit is 0, the 4-command sequence is followed.
1 Normal performance (16 DW burst access When this bit is 1, the last command (write FFh to
with normal FIFO latency) port 64) is skipped.
0 Reserved .....ccooeiieiiiiieiieee always reads 0 0 A20GATE Pass-through command sequence
as defined in UHCI.........cccocevereneennnn. default
1 Last command skipped
0 Reserved (Do Not Program).................... default=0
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Offset 42 - Miscellaneous Control 3 (03h).....ccccceeeencnneee RW Offset 49 - Miscellaneous Control 6 (03h) ......c.cceeeeneeeee RW
7  Reserved (Do Not Program).................... default =0 7-6 Reserved ..., always reads 0

6-5 Reserved ..., always reads 0 5-4 Reserved (Do Not Program)................... default =0

4  SubVendor ID / SubDevice ID Backdoor

0 RX2C-2F RO default

1 Rx2C-2F RW
3-2 Reserved (Do Not Program).................... default=0
1-0 Reserved always reads 11b
Offset 43 - Miscellaneous Control 4 (00h)..........cccceeeeee. RW
7-5 Reserved ..., always reads 0
4  Reserved (Do Not Program).................... default=0

3 Continue Transmission of Erroneous Data on
FIFO Underrun

0 Enable ....ccoooieiiieieeeeeeeee e default

1 Disable
2 Issue CRC Error Instead of Stuffing Error on

FIFO Underrun

0 Enable ...ccooooviiiiieiiciiceeeeeeeee default

1 Disable
1-0 Reserved  ......cccoooveviieiieiiieiees always reads 0
Offset 48 - Miscellaneous Control 5 RW
7-5 Reserved ..., always reads 0
4-3 Reserved (Do Not Program).................... default=0

2 Issue Bad CRCS in SOF After FIFO Underrun

0 Enable ....ccooevievieiiciieeeieeeeee s default

1 Disable

1  Lengthen PreSOF Time
The preSOF time point determines whether there is
enough timein the remaining frame period to perform
a 64-byte transaction. It prevents a packet that may
not fit in the remaining frame period from being
initiated. This bit controls whether the preSOF time
point is moved back so that the preSOF time is
lengthened.

0 Disable ..c.ccoceveneriniiicieenccceeee default
1 Enable (PreSOF time lengthened)

0  Issue Nonzero Bad CRC Code on FIFO Underrun
A FIFO underrun occurs when there is no data in the
FIFO to supply data transmission. When this occurs,
the south bridge invalidates the data by sending an
incorrect CRC code to the device. This bit controls
the type of incorrect CRC sent.

0 Non zero CRC (recommended).............. default
1 All zero CRC
This option isn’t really needed any more as non-zero
CRC always works.

3-2 Reserved ..., always reads 0
1  EHCI Supports PME Assertion in D3 Cold State
0 Not Supported
1 Supported default
0 UHCI Supports PME Assertion in D3 Cold State
0 Not Supported

1 Supported default

Offset 4A - Miscellaneous Control 7 (AOh)......cccceeeeeeeeees RW
7-3 USB 1.1 Bus Timeout Parameter ........ default = 14h

2 Reserved (Do Not Program).................... default=0

1 Reserved ....ccooovierieiieieieee, always reads 0
0  Use External 60 MHz Clock

0 Disable......ccoooerieiieieeee e default
1 Enable

Offset 60 - Serial Bus Release Number.......ccoeeeeeesecenneenes RO
7-0 Release Number-................cccco.e. always reads 10h
Offset 83-80 — PM Capability RO
31-0 PM Capability .................. always reads FFC2 0001h
Offset 84 — PM Capability Status RW

7-0 PM Capability Status
00 DO e default

01 -reserved-
10 -reserved-

11 D3 Hot
Offset C1-C0 - Legacy Support RO
15-0 UHCI v1.1 Compliant................ always reads 2000h
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USB 1.1 Ports 2-3 I/O Registers

These registers are compliant with the UHCI v1.1 standard.

Refer to the UHCI v1.1 specification for further details.

1/0 Offset 1-0 - USB Command

1/0 Offset 3-2 - USB Status

1/0 Offset 5-4 - USB Interrupt Enable

1/0 Offset 7-6 - Frame Number

1/0 Offset B-8 - Frame List Base Address

1/0 Offset 0C - Start Of Frame Modify

1/0 Offset 11-10 - Port 2 Status / Control

1/0 Offset 13-12 - Port 3 Status / Control
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Device 16 Function 2 Registers - USB 1.1 UHCI Ports 4-5

This Universal Serial Bus host controller interface is fully
compatible with UHCI specification v1.1. There are two sets
of software accessible registers: PCI configuration registers
and USB I/O registers. The PCI configuration registers are
located in the Device 16 Function 0 PCI configuration space
of the VT8237R. The USB 1/O registers are defined in UHCI
specification v1.1. The registers in this function control USB

Offset 8 - Revision ID (nnh)
7-0  Silicon Revision Code (0 indicates first silicon)

RO

Offset 9 - Programming Interface (00h) ......ceeeeeeeeeecesecaens
Offset A - Sub Class Code (03h=USB Controller)..........
Offset B - Base Class Code (0Ch=Serial Bus Controller)RO

ports 4-5 (see function 0 for ports 0-1, function 1 for ports 2-3, Offset C - Cache Line Size (00h) RW
and function 3 for ports 6-7).
. Offset D - Latency Timer (16h) RW
PCI Configuration Space Header Offset E - Header Type (80h) RO
Offset 1-0 - Vendor ID (1106h) Ro  OffsetF-BIST (Fixed at 00h) RO
15-0 VendorID ................ (1106h = VIA Technologies)
Offset 3-2 - Device ID (3038h) RO Offset 23-20 - USB 1/O Register Base Address............... RW
15-0 DeviceID ... (3038h = VT8237R USB Controller) 31-16 Reserved  ......c.ccccoooevieveeeciieieenen. always reads 0
15-5 USB I/O Register Base Address. Port Address for
Offset 5-4 - Command (0000h) RW the base of the 32-byte USB I/O Register block,
15-8 Reserved .......ccccoovvviviiierieeee, always reads 0 corresponding to AD[15:5]
7  Reserved (address stepping) .......cc.cceveeemeenne. fixed at 0 4-0 00001b
6  Reserved (parity error response).................. fixed at 0
5 Reserved (VGA palette snoop) ........c.......... fixed at 0
4 Memory Write and Invalidate. default=0 (disabled)  yppse¢ 3p_5C - Sub Vendor ID (1106h).cccceererscecee RO%
g gﬁzeﬁ:gte(ipeml Cydemomtor“ﬁ}auhzo (gf;%f‘; d(; Offset 2F-2E - Sub Device ID (B038h)..rc RO}
1 Memory Space...........ccoooeeneeee.n. default=0 (disabled) T RW ifRx42[4]=1.
0 J/OSpace ... default=0 (disabled)
Offset 7-6 - Status (0210h) RWC .
15 Reserved (detected parity error)........ always reads 0 Offset 34 - Power Management Capabilities (80h)........ RW
14 Signalled System Error ................c.cco....... default=0
13  Received Master Abort................c.ccc.e.. default=0
12 Received Target Abort ............................. default=0 Offset 3C - Interrupt Line (00h) RW
11  Signalled Target Abort...............ccccoenee. default=0 7-4 Reserved  .....ococvviiiiiiiniiinie, always reads 0
10-9 DEVSEL# Timing 3-0 USB Interrupt Routing
00 Fast 0000 Disabled.........cccceevieieiiieieeeeeee default
01 Medium.....ccooueiiniiiiicieeee default (fixed) 0001 IRQ1
10 Slow 0010 Reserved
11 Reserved 0011 IRQ3
8-0 Reserved ........occooviiiiiniienn. fixed 10h (PCI PMI) 0100 IRQ4
0101 IRQ5
0110 IRQ6
0111 IRQ7
1000 IRQS8
1001 TRQ9
1010 IRQ10
1011 IRQ11
1100 IRQ12
1101 IRQ13
1110 IRQ14
1111 Disabled
Offset 3D - Interrupt Pin (03h) RO

7-0 Interrupt Pin default = 02h (INTB#)
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USB 1.1-Specific Configuration Registers
Offset 40 - Miscellaneous Control 1 (40h).........ccceeueeeee. RW Offset 41 - Miscellaneous Control 2 (10h) .....ccccceeeeneeeee RW
7  Reserved ... always reads 0 7 USB 1.1 Improvement for EOP
6  Babble Option This bit controls whether USB Specification 1.1 or
This bit controls whether the port is disabled when 1.0 is followed when a stuffing error occurs before an
EOF (End-Of-Frame) babble occurs. Babble is EOP (End-Of-Packet). A stuffing error results when
unexpected bus activity that persists into the EOF the receiver sees seven consecutive ones in a packet.
interval. When this bit is 0, the port with the EOF Under USB specification 1.1, when this occurs in the
babble is disabled. When it is 1, it is not disabled interval just before an EOP, the receiver will accept
0 Automatically disable babbled port when EOF the packet. Under USB specification 1.0, the packet
babble occurs is ignored.
1 Don’t disable babbled port....ceeessssssssnss default 0 USB Spec 1.1 Compliant (packet accepted) def
5  PCI Parity Check 1 USB Spec 1.0 Compliant (packet ignored)
0 Disable ....cooeeeeieeiieeieeeeeeee e default 6-3 Reserved (Do Not Program).................... default=0
1 Enable 2 Trap Option
4  Frame Interval Select Under the UHCI spec, port 60 / 64 is trapped only
0 1 msec frame time..........ccoecvveverrvereeennenn default when its corresponding enable bits are set. When this
1 0.1 msec frame time bit is set, trap can be set without checking the enable
3 USB Data Length Option bits.
0 Support TD length up to 1280................ default 0 Set trap 60/64 status bits only when trap 60/64
1 Support TD length up to 1023 enable bits are set ........cccceeeveeeeeierneennnne default
(TD = Transfer Descriptor) 1 Set trap 60/64 status bits without checking
2 Improve FIFO Latency enable bits
0 Improve latency if packet size < 64 bytes....def 1  A20Gate Pass Through Option
1 Disable improvement This bit controls whether the A20Gate pass-through
1  DMA Option sequence (as defined in UHCI) is followed. The
0 Enhanced performance (§ DW burst access A20Gate sequence consists of 4 commands. When
with better FIFO latency)........ccccccueeenee. default this bit is 0, the 4-command sequence is followed.
1 Normal performance (16 DW burst access When this bit is 1, the last command (write FFh to
with normal FIFO latency) port 64) is skipped.
0 Reserved .....ccooeiieiiiiieiieee always reads 0 0 A20GATE Pass-through command sequence
as defined in UHCI.........cccocevereneennnn. default
1 Last command skipped
0 Reserved (Do Not Program).................... default=0
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Offset 42 - Miscellaneous Control 3 (03h).....ccccceeeencnneee RW Offset 49 - Miscellaneous Control 6 (03h) ......c.cceeeeneeeee RW
7  Reserved (Do Not Program).................... default =0 7-6 Reserved ..., always reads 0

6-5 Reserved ..., always reads 0 5-4 Reserved (Do Not Program)................... default =0

4  SubVendor ID / SubDevice ID Backdoor

0 RX2C-2F RO default

1 Rx2C-2F RW
3-2 Reserved (Do Not Program).................... default=0
1-0 Reserved always reads 11b
Offset 43 - Miscellaneous Control 4 (00h)..........cccceeeeee. RW
7-5 Reserved ..., always reads 0
4  Reserved (Do Not Program).................... default=0

3 Continue Transmission of Erroneous Data on
FIFO Underrun

0 Enable ....ccoooieiiieieeeeeeeee e default

1 Disable
2 Issue CRC Error Instead of Stuffing Error on

FIFO Underrun

0 Enable ...ccooooviiiiieiiciiceeeeeeeee default

1 Disable
1-0 Reserved  ......cccoooveviieiieiiieiees always reads 0
Offset 48 - Miscellaneous Control 5 RW
7-5 Reserved ..., always reads 0
4-3 Reserved (Do Not Program).................... default=0

2 Issue Bad CRCS in SOF After FIFO Underrun

0 Enable ....ccooevievieiiciieeeieeeeee s default

1 Disable

1  Lengthen PreSOF Time
The preSOF time point determines whether there is
enough timein the remaining frame period to perform
a 64-byte transaction. It prevents a packet that may
not fit in the remaining frame period from being
initiated. This bit controls whether the preSOF time
point is moved back so that the preSOF time is
lengthened.

0 Disable ..c.ccoceveneriniiicieenccceeee default
1 Enable (PreSOF time lengthened)

0  Issue Nonzero Bad CRC Code on FIFO Underrun
A FIFO underrun occurs when there is no data in the
FIFO to supply data transmission. When this occurs,
the south bridge invalidates the data by sending an
incorrect CRC code to the device. This bit controls
the type of incorrect CRC sent.

0 Non zero CRC (recommended).............. default
1 All zero CRC
This option isn’t really needed any more as non-zero
CRC always works.

3-2 Reserved ..., always reads 0
1  EHCI Supports PME Assertion in D3 Cold State
0 Not Supported
1 Supported default
0 UHCI Supports PME Assertion in D3 Cold State
0 Not Supported

1 Supported default

Offset 4A - Miscellaneous Control 7 (AOh)......cccceeeeeeeeees RW
7-3 USB 1.1 Bus Timeout Parameter ........ default = 14h

2 Reserved (Do Not Program).................... default=0

1 Reserved ....ccooovierieiieieieee, always reads 0
0  Use External 60 MHz Clock

0 Disable......ccoooerieiieieeee e default
1 Enable

Offset 60 - Serial Bus Release Number.......ccoeeeeeesecenneenes RO
7-0 Release Number-................cccco.e. always reads 10h
Offset 83-80 — PM Capability RO
31-0 PM Capability .................. always reads FFC2 0001h
Offset 84 — PM Capability Status RW

7-0 PM Capability Status
00 DO e default

01 -reserved-
10 -reserved-

11 D3 Hot
Offset C1-C0 - Legacy Support RO
15-0 UHCI v1.1 Compliant................ always reads 2000h
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USB 1.1 Ports 4-5 1/0O Registers

These registers are compliant with the UHCI v1.1 standard.

Refer to the UHCI v1.1 specification for further details.

1/0 Offset 1-0 - USB Command

1/0 Offset 3-2 - USB Status

1/0 Offset 5-4 - USB Interrupt Enable

1/0 Offset 7-6 - Frame Number

1/0 Offset B-8 - Frame List Base Address

1/0 Offset 0C - Start Of Frame Modify

1/0 Offset 11-10 - Port 4 Status / Control

1/0 Offset 13-12 - Port 5 Status / Control
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Device 16 Function 3 Registers - USB 1.1 UHCI Ports 6-7

This Universal Serial Bus host controller interface is fully
compatible with UHCI specification v1.1. There are two sets
of software accessible registers: PCI configuration registers
and USB I/O registers. The PCI configuration registers are
located in the Device 16 Function 0 PCI configuration space
of the VT8237R. The USB 1/O registers are defined in UHCI
specification v1.1. The registers in this function control USB

Offset 8 - Revision ID (nnh)
7-0  Silicon Revision Code (0 indicates first silicon)

RO

Offset 9 - Programming Interface (00h) ......ceeeeeeeeeecesecaens
Offset A - Sub Class Code (03h=USB Controller)..........
Offset B - Base Class Code (0Ch=Serial Bus Controller)RO

ports 6-7 (see function 0 for ports 0-1, function 1 for ports 2-3, Offset C - Cache Line Size (00) RW
and function 2 for ports 4-5).
. Offset D - Latency Timer (16h) RW
PCI Configuration Space Header Offset E - Header Type (80h) RO
Offset 1-0 - Vendor ID (1106h) Ro  OffsetF-BIST (Fixed at 00h) RO
15-0 VendorID ................ (1106h = VIA Technologies)
Offset 3-2 - Device ID (3038h) RO Offset 23-20 - USB 1/O Register Base Address............... RW
15-0 DeviceID ... (3038h = VT8237R USB Controller) 31-16 Reserved  ......c.ccccoooevieveeeciieieenen. always reads 0
15-5 USB I/O Register Base Address. Port Address for
Offset 5-4 - Command (0000h) RW the base of the 32-byte USB I/O Register block,
15-8 Reserved .......ccccoovvviviiierieeee, always reads 0 corresponding to AD[15:5]
7  Reserved (address stepping) .......cc.cceveeemeenne. fixed at 0 4-0 00001b
6  Reserved (parity error response).................. fixed at 0
5 Reserved (VGA palette snoop) ........c.......... fixed at 0
4 Memory Write and Invalidate. default=0 (disabled)  yppse¢ 3p_5C - Sub Vendor ID (1106h).cccceererscecee RO%
g gﬁzeﬁ:gte(ipeml Cydemomtor“ﬁ}auhzo (gf;%f‘; d(; Offset 2F-2E - Sub Device ID (B038h)..rc RO}
1 Memory Space...........ccoooeeneeee.n. default=0 (disabled) T RW ifRx42[4]=1.
0 J/OSpace ... default=0 (disabled)
Offset 7-6 - Status (0210h) RWC .
15 Reserved (detected parity error)........ always reads 0 Offset 34 - Power Management Capabilities (80h)........ RW
14 Signalled System Error ................c.cco....... default=0
13  Received Master Abort................c.ccc.e.. default=0
12 Received Target Abort ............................. default=0 Offset 3C - Interrupt Line (00h) RW
11  Signalled Target Abort...............ccccoenee. default=0 7-4 Reserved  .....ococvviiiiiiiniiinie, always reads 0
10-9 DEVSEL# Timing 3-0 USB Interrupt Routing
00 Fast 0000 Disabled.........cccceevieieiiieieeeeeee default
01 Medium.....ccooueiiniiiiicieeee default (fixed) 0001 IRQ1
10 Slow 0010 Reserved
11 Reserved 0011 IRQ3
8-0 Reserved ........occooviiiiiniienn. fixed 10h (PCI PMI) 0100 IRQ4
0101 IRQ5
0110 IRQ6
0111 IRQ7
1000 IRQS8
1001 TRQ9
1010 IRQ10
1011 IRQ11
1100 IRQ12
1101 IRQ13
1110 IRQ14
1111 Disabled
Offset 3D - Interrupt Pin (03h) RO

7-0 Interrupt Pin default = 02h (INTB#)
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USB 1.1-Specific Configuration Registers
Offset 40 - Miscellaneous Control 1 (40h).........ccceeueeeee. RW Offset 41 - Miscellaneous Control 2 (10h) .....ccccceeeeneeeee RW
7  Reserved ... always reads 0 7 USB 1.1 Improvement for EOP
6  Babble Option This bit controls whether USB Specification 1.1 or
This bit controls whether the port is disabled when 1.0 is followed when a stuffing error occurs before an
EOF (End-Of-Frame) babble occurs. Babble is EOP (End-Of-Packet). A stuffing error results when
unexpected bus activity that persists into the EOF the receiver sees seven consecutive ones in a packet.
interval. When this bit is 0, the port with the EOF Under USB specification 1.1, when this occurs in the
babble is disabled. When it is 1, it is not disabled interval just before an EOP, the receiver will accept
0 Automatically disable babbled port when EOF the packet. Under USB specification 1.0, the packet
babble occurs is ignored.
1 Don’t disable babbled port....ceeessssssssnss default 0 USB Spec 1.1 Compliant (packet accepted) def
5  PCI Parity Check 1 USB Spec 1.0 Compliant (packet ignored)
0 Disable ....cooeeeeieeiieeieeeeeeee e default 6-3 Reserved (Do Not Program).................... default=0
1 Enable 2 Trap Option
4  Frame Interval Select Under the UHCI spec, port 60 / 64 is trapped only
0 1 msec frame time..........ccoecvveverrvereeennenn default when its corresponding enable bits are set. When this
1 0.1 msec frame time bit is set, trap can be set without checking the enable
3 USB Data Length Option bits.
0 Support TD length up to 1280................ default 0 Set trap 60/64 status bits only when trap 60/64
1 Support TD length up to 1023 enable bits are set ........cccceeeveeeeeierneennnne default
(TD = Transfer Descriptor) 1 Set trap 60/64 status bits without checking
2 Improve FIFO Latency enable bits
0 Improve latency if packet size < 64 bytes....def 1  A20Gate Pass Through Option
1 Disable improvement This bit controls whether the A20Gate pass-through
1  DMA Option sequence (as defined in UHCI) is followed. The
0 Enhanced performance (§ DW burst access A20Gate sequence consists of 4 commands. When
with better FIFO latency)........ccccccueeenee. default this bit is 0, the 4-command sequence is followed.
1 Normal performance (16 DW burst access When this bit is 1, the last command (write FFh to
with normal FIFO latency) port 64) is skipped.
0 Reserved .....ccooeiieiiiiieiieee always reads 0 0 A20GATE Pass-through command sequence
as defined in UHCI.........cccocevereneennnn. default
1 Last command skipped
0 Reserved (Do Not Program).................... default=0
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Offset 42 - Miscellaneous Control 3 (03h).....ccccceeeencnneee RW Offset 49 - Miscellaneous Control 6 (03h) ......c.cceeeeneeeee RW
7  Reserved (Do Not Program).................... default =0 7-6 Reserved ..., always reads 0

6-5 Reserved ..., always reads 0 5-4 Reserved (Do Not Program)................... default =0

4  SubVendor ID / SubDevice ID Backdoor

0 RX2C-2F RO default

1 Rx2C-2F RW
3-2 Reserved (Do Not Program).................... default=0
1-0 Reserved always reads 11b
Offset 43 - Miscellaneous Control 4 (00h)..........cccceeeeee. RW
7-5 Reserved ..., always reads 0
4  Reserved (Do Not Program).................... default=0

3 Continue Transmission of Erroneous Data on
FIFO Underrun

0 Enable ....ccoooieiiieieeeeeeeee e default

1 Disable
2 Issue CRC Error Instead of Stuffing Error on

FIFO Underrun

0 Enable ...ccooooviiiiieiiciiceeeeeeeee default

1 Disable
1-0 Reserved  ......cccoooveviieiieiiieiees always reads 0
Offset 48 - Miscellaneous Control 5 RW
7-5 Reserved ..., always reads 0
4-3 Reserved (Do Not Program).................... default=0

2 Issue Bad CRCS in SOF After FIFO Underrun

0 Enable ....ccooevievieiiciieeeieeeeee s default

1 Disable

1  Lengthen PreSOF Time
The preSOF time point determines whether there is
enough timein the remaining frame period to perform
a 64-byte transaction. It prevents a packet that may
not fit in the remaining frame period from being
initiated. This bit controls whether the preSOF time
point is moved back so that the preSOF time is
lengthened.

0 Disable ..c.ccoceveneriniiicieenccceeee default
1 Enable (PreSOF time lengthened)

0  Issue Nonzero Bad CRC Code on FIFO Underrun
A FIFO underrun occurs when there is no data in the
FIFO to supply data transmission. When this occurs,
the south bridge invalidates the data by sending an
incorrect CRC code to the device. This bit controls
the type of incorrect CRC sent.

0 Non zero CRC (recommended).............. default
1 All zero CRC
This option isn’t really needed any more as non-zero
CRC always works.

3-2 Reserved ..., always reads 0
1  EHCI Supports PME Assertion in D3 Cold State
0 Not Supported
1 Supported default
0 UHCI Supports PME Assertion in D3 Cold State
0 Not Supported

1 Supported default

Offset 4A - Miscellaneous Control 7 (AOh)......cccceeeeeeeeees RW
7-3 USB 1.1 Bus Timeout Parameter ........ default = 14h

2 Reserved (Do Not Program).................... default=0

1 Reserved ....ccooovierieiieieieee, always reads 0
0  Use External 60 MHz Clock

0 Disable......ccoooerieiieieeee e default
1 Enable

Offset 60 - Serial Bus Release Number.......ccoeeeeeesecenneenes RO
7-0 Release Number-................cccco.e. always reads 10h
Offset 83-80 — PM Capability RO
31-0 PM Capability .................. always reads FFC2 0001h
Offset 84 — PM Capability Status RW

7-0 PM Capability Status
00 DO e default

01 -reserved-
10 -reserved-

11 D3 Hot
Offset C1-C0 - Legacy Support RO
15-0 UHCI v1.1 Compliant................ always reads 2000h
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VT8237R Data Sheet

USB 1.1 Ports 6-7 1/0 Registers

These registers are compliant with the UHCI v1.1 standard.

Refer to the UHCI v1.1 specification for further details.

1/0 Offset 1-0 - USB Command

1/0 Offset 3-2 - USB Status

1/0 Offset 5-4 - USB Interrupt Enable

1/0 Offset 7-6 - Frame Number

1/0 Offset B-8 - Frame List Base Address

1/0 Offset 0C - Start Of Frame Modify

1/0 Offset 11-10 - Port 6 Status / Control

1/0 Offset 13-12 - Port 7 Status / Control
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Device 16 Function 4 Registers - USB 2.0 EHCI

This Enh 4 Serial Bus host rroller interf S full Offset 9 - Programming Interface (20h) .....ceeeeeeeeeeeesceneens RO
1S nhanced sera’ Bus Most controtier mtertace 1s Y Offset A - Sub Class Code (03h=USB Controller).......... RO

compatible with EHCI specification v1.0. There are two sets
of software accessible registers: PCI configuration registers
and USB I/O registers. The PCI configuration registers are
located in the Device 16 Function 4 PCI configuration space
of the VT8237R. The USB I/O registers are defined in EHCI
specification v1.0. The registers in this function control USB
2.0 functions (see functions 0-3 for USB 1.1 UHCI control).

PCI Configuration Space Header

RO
(1106h = VIA Technologies)

Offset 1-0 - Vendor ID (1106h)
15-0 Vendor ID

Offset 3-2 - Device ID (3104h) RO

15-0 Device ID (3104h = VT8237R USB 2.0 EHCI
Controller)

Offset B - Base Class Code (0Ch=Serial Bus Controller)RO

Offset C — Cache Line Size (10h)
Offset D - Latency Timer (16h)

RW
RW

Offset 13-10 — EHCI Memory Mapped I/O Base Addr. RW

31-8 EHCI Memory Mapped I/O Registers Base
Address. Memory Address for the base of the USB
2.0 EHCI I/O Register block, corresponding to

AD[31:8]
7-3 Reserved  ......cooociiiiiiiieeeee, always reads 0
2-1 Memory Mapping.....reads 00b for 32-bit addressing

0 Reserved ... always reads 0
Offset 5-4 - Command (0000h) RW
15-8 Reserved .......ccccoovvviviiierieeee, always reads 0
z ﬁddressds(tepl_’i“g e default=0 (?isa('i’ledg Offset 2D-2C - Sub Vendor ID (1106h)....ccc...ouverevcrecee ROY
eserved (parity error response)...........c...... 1xed at X
5  Reserved (VGA palette S000D) vvvvrrrnr........ fixed at 0 Offset.ZF -2E - Sub Device ID (3104h).....cccccceeeeercenrcnnes ROt
4  Memory Write and Invalidate . default=0 (disabled) T RW if Rx42[4] = 1.
3 Reserved (special cycle monitoring)............ fixed at 0
2  Bus Master .........ccocevverennnn. default=0 (disabled)
1  Memory Space..........cccccoeureneenne default=0 (disabled) .
0 T/OSPACE oo, default=0 (disabled) ~ Offset 34 - Power Management Capabilities (80h)........ RW
Offset 7-6 - Status (0210h) RWC
15 Reserved (detected parity error).......... always reads 0 .
14 Signaled System Error.................ccoocueen.. default=0 Offset 3C - Interrupt Line (00h) RW
13 Received Master AbOrt........oooooo default=0 7-4 Reserved  .......... s always reads 0
12 Received Target Abort ................c..co........ default=0 3-0  USB Interrupt Routing
11 Signaled Target ADOFt..oooooo default=0 0000 Disabled.....coouueeeeeeeeieeeeeeeeeeeeeeeeeeee, default
10-9 DEVSEL# Timing 0001 IRQI
00 TFast 0010 Reserved
01 Meditm ovvevrrrrevecrerevecerrnen default (fixed) 0011 TRQ3
10 Slow 0100 IRQ4
11 Reserved 0101 IRQS
8-0 Reserved ..o fixed 10h (PCI PMI) 0110 IRQ6
0111 IRQ7
1000 IRQ8
Offset 8 - Revision ID (nnh) RO 1001 TRQ9
7-0  Silicon Revision Code 1010 IRQ10
1011 IRQ11
1100 IRQ12
1101 IRQ13
1110 IRQ14
1111 Disabled
Offset 3D - Interrupt Pin (04h) RO
7-0 InterruptPin.................... default = 03h (INTC#)
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USB 2.0-Specific Configuration Registers
Offset 40 - Miscellaneous Control 1 (40h).........ocoveueeceness RW Offset SC - PHY Control (53h) RW
7 Reserved ..o always reads 0 7  DPLL Zero Phase Start Select
0 ZPS takes 8-bit times to start................ default

6  Babble Option

This bit controls whether the port is disabled when
EOF (End-Of-Frame) babble occurs. Babble is
unexpected bus activity that persists into the EOF
interval. When this bit is 0, the port with the EOF
babble is disabled. When it is 1, it is not disabled

0 Automatically disable babbled port when EOF

babble occurs

1 Don’t disable babbled port....ceeessssssssnss default
5  PCI Parity Check
0 Disable ....ccoceririniiiiieieeecee default
1 Enable
4  Reserved (Do Not Program).................... default =0

3-2 Reserved .....cooocoeiiiiiiiiiieeee, always reads 0
1 DMA Options

0 16 DW burst acCessS......ccovuvvvveevvvcnneneennn. default

1 8 DW burst access
0 Reserved ...t always reads 0
Offset 48 - Miscellaneous Control 5 (AOh)......ccccceeeeeenee. RW
7-6 Reserved (Do Not Program).................... default=0

5 CCA Burst Access
0 Burst enable

1  Burst disable default

4-1 Reserved ......cccoviviiivieiiieieieen, always reads 0

0 Reserved (Do Not Program).................... default=0
Offset 49 - Miscellaneous Control 6 (20h).........cccceeeneeee. RW
7-6 Reserved (Do Not Program).................... default=0

5  Clock Auto Stop
0 Disable, no stop
1 Enable, auto stop default
4  Auto Power Down Receiver Squelch Detector
0  Auto Power Down.........ccccevevieninencnncn. default
1 Always Powered Up
3-0 Reserved ..o, always reads 0

Offset 5A - High Speed Port Pad Termination Resistor

Fine Tune 1 (88h) RW
7-4 CTRL_D[3:0] ...coooviiiiiiiiieieeeeee default = 8h
3-0 CTRL_CJ[3:0] .cceeeveeieeeeeeeeeeeeee, default = 8h

Offset 5B - High Speed Port Pad Termination Resistor

Fine Tune 2 (88h) RW
7-4 CTRL B[3:0] ..cccooviiiiiieeeee default = 8h
3-0  CTRL_A[3:0] ..ccveiiieiieiiieieeieeeee default = 8h

1 ZPS takes 4-bit times to start
6-4 Delay DPLL Input Data Control .... default = 101b¥
3-2 DPLL Track Speed Select.................... default = 00b
1-0 DPLL Lock Speed Select ..................... default=11b
TRx5C[6:4] recommended value = 000b

Offset 5D - High Speed Port Pad Termination Resistor

Fine Tune 3 (88h) RW
7-4 CTRL _F[3:0] ..cccoeiiiieeeeeeee e default = 8h
3-0 CTRL _E[3:0]..ccceoiiieiieeeeeeeeee default = 8h

Offset SE - High Speed Port Pad Termination Resistor

Fine Tune 4 (88h) RW
7-4 CTRL _H[3:0] ....co0ooviieieieeieeeeeeee default = 8h
3-0 CTRL_GJ3:0] default = 8h

Offset 60 - Serial Bus Release Number (20h)......cccceeeeeeee RO
7-0 Release Number......... always reads 20h for USB 2.0

Offset 61 - Frame Length Adjust (20h)..cccceeeeeeeeeeceeescacanns RO

Offset 63-62 — Port Wake Capability (0001h)................. RO

Offset 6B-68 - Legacy Support Extended Capability ..... RO

31-0 Capabilities ...................... always reads 0000 0001h
Offset 6F-6C - Legacy Support Control / Status............ RW
31-0 Control / Status.................. always reads 0000 0000h
Offset 83-80 — PM Capability RO
31-0 PM Capability .................. always reads FFC2 0001h

Offset 84 — PM Capability Status RW

7-0 PM Capability Status
00 DO e default

01 -reserved-
10 -reserved-
11 D3 Hot
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EHCI USB 2.0 I/O Registers

These registers are compliant with the EHCI v1.0 standard.
Refer to the EHCI v1.0 specification for further details.

EHCI Capabilities

1/0 Offset 0 - Capability Register Length (10h)

1/0 Offset 3-2 - Interface Version Number (0100h)...... RO
1/O Offset 7-4 — Structure Parameters (0000 3206h) ...ROT
1/0O Offset B-8 — Capability Parameters (0000 6872h) .RO*T
+ RW if Rx42[4] = 1.

Host Controller Operations

1/0 Offset 13-10 - USB Command

1/0 Offset 17-14 - USB Status

1/0 Offset 1B-18 - USB Interrupt Enable

1/0 Offset 1F-1C - USB Frame Index

1/0 Offset 23-20 - 4G Segment Selector

1/0 Offset 27-24 - Frame List Base Address

1/0 Offset 2B-28 - Next Asynchronous List Address

1/0 Offset 53-50 - Configured Flags

1/0 Offset 57-54 - Port 0 Status / Control

1/0 Offset SB-58 - Port 1 Status / Control

1/0 Offset SF-5C - Port 2 Status / Control

1/0 Offset 63-60 - Port 3 Status / Control

1/0 Offset 67-64 - Port 4 Status / Control

1/0 Offset 6B-88 - Port 5 Status / Control

1/O Offset 6F-6C - Port 6 Status / Control

1/0 Offset 73-70 - Port 7 Status / Control
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Device 16 Function 5 Registers - USB Direct Device .

Communications Offset 9 - Programming Interface (00h)......cccccceeeerceunreee. RO

The registers in this function control USB direct device Offset A - Sub Class Code (80h) RO

communications. There are two sets of software accessible Offset B - Base Class Code (02h) RO

registers: PCI Configuration registers and Memory Mapped

I/O registers. The PCI configuration registers are located in

the Device 16 Function 5 PCI configuration space of the _ . .

VT8237R. The Memory Mapped I/O registers are accesible in Offset € — Cache Lm.e Size (00h) RW
Offset D - Latency Timer (16h) RW

the system memory space at an address defined in the UDCI
(USB Device Controller Interface) Base Address register at
PCI Configuration offset 13-10

PCI Configuration Space Header

Offset 1-0 - Vendor ID (1106h) RO
15-0 VendorID ................ (1106h = VIA Technologies)
Offset 3-2 - Device ID (D104h) RO
15-0 Device ID ..(D104h=VT8237R USB UDCI Ctrlr)
Offset 5-4 - Command (0000h) RW
15-8 Reserved  .......cccoioiiiiiiiiiieee always reads 0
7  Address Stepping...................... default=0 (disabled)
6  Reserved (parity error response).................. fixed at 0
5 Reserved (VGA palette snoop) ........c.......... fixed at 0
4  Memory Write and Invalidate . default=0 (disabled)
3  Reserved (special cycle monitoring)............ fixed at 0
2  Bus Master ..........ccccceeveurnnen. default=0 (disabled)
1  Memory Space..........cccccoeureneenn. default=0 (disabled)
0 T/OSpace .....occoovvvieiveenen. default=0 (disabled)
Offset 7-6 - Status (0210h) RWC
15 Reserved (detected parity error).......... always reads 0
14 Signaled System Error.............c.cccouennne. default=0
13  Received Master Abort................c.ccc.e.e. default=0
12 Received Target Abort.................ccoccoeee. default=0
11 Signaled Target Abort..............cccceeennee. default=0
10-9 DEVSEL# Timing
00 Fast
01 Medium......ccoovevrveiieieriieiiennas default (fixed)
10 Slow
11 Reserved
8-0 Reserved ...................... fixed at 10h (PCI PMI)
Offset 8 - Revision ID (nnh) RO

7-0  Silicon Revision Code

Offset 13-10 — UDCI Memory Mapped 1/0 Base Addr. RW
31-8 UDCI Memory Mapped I/O Registers Base
Address. Memory Address for the base of the USB

UDCI 1I/0 Register block, corresponding to AD[31:8]

7-3 Reserved  ......coooeiieiiiiiieee, always reads 0
2-1 Memory Mapping.....reads 00b for 32-bit addressing

0 Reserved ....occoooiiiiiiieiieee always reads 0

Offset 2D-2C - Sub Vendor ID (1106h).....ccccccoccueeeeeccnee ROt
Offset 2F-2E - Sub Device ID (D104h)......cccoeereeneeeeecconne ROt
T RW if Rx42[4] = 1.

Offset 34 - Power Management Capabilities (80h)........ RW

Offset 3C - Interrupt Line (00h) RW

7-4 Reserved ..., always reads 0
3-0 USB Interrupt Routing

0000 Disabled.........ccoceeveeviiniiniinieicrieneene, default

0001 IRQ1

0010 Reserved

0011 IRQ3

0100 IRQ4

0101 IRQ5

0110 IRQ6

0111 IRQ7

1000 IRQ8

1001 IRQ9

1010 IRQ10

1011 IRQ11

1100 IRQ12

1101 IRQ13

1110 IRQ14

1111 Disabled

Offset 3D - Interrupt Pin (04h) RO

7-0 Interrupt Pin......................... default = 04h (INTD#)
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USB-Device-Communications-Specific Registers
USB Device Communications Control
Offset 40 - Miscellaneous Control 1 (00h).......cccceeeeeennnes RW Offset 48 - Miscellaneous Control 5 (AOh) ......cccecueeeeeeees RW
7-2 Reserved  ......occoooviiiiiiiieiieieiee, always reads 0 7  USB 2.0 EOP Pattern (FEh) Error Check
1  DMA Options 0 Enable
0 16 DW burst acCess......cccvvveeeuveeeecrreeeenns default 1 Disable default
1 8 DW burst access 6 Reserved ... always reads 0
0 Reserved ......cooooiiiiiiiiiiiiee always reads 0 5  CCA Burst Access
0 Enable
Offset 41 - Miscellaneous Control 2 (00h).......ccccceeeeennnee RW 1 Disable default
7-1 Reserved .....coocoeviviiiiiieieee, always reads 0 4-0 Reserved ..o always reads 0
0 IRQ Generation Test
0 Normal operation ..........cc.cccovevvvreernenn. default Offset 49 - Miscellaneous Control 6 (60h) ........ccoeee0uecesee RW
1 Generate USB IRQ 7  Reserved ... always reads 0

Offset 42 - Miscellaneous Control 3 (00h).......cccceeeeeennnee RW

7-5 Reserved  .....coocooeviiiiiiieieeieiee, always reads 0
4  Subsystem ID / Subvendor ID Backdoor
0 Disable (Rx2F-2C are RO) .................... default
1  Enable (Rx2F-2C are RW)
3-0 Reserved ..o, always reads 0

Offset 44 - PHY Signal Monitoring 1 (00h)......ccccceeeeeeeees RW

7-1 Reserved
0 PHY Signal Monitoring

0 Disable ...ccveviieeieeiieeeeeeee e default
1 Enable
Offset 45 - PHY Signal Monitoring 2 (00h)......ccccceeeeeveees RW

7-4 Reserved
PHY Signal Status - Receive Data
PHY Signal Status - Squelch
PHY Signal Status - Disconnect
PHY Signal Status — Term On

S =N W

6  Full Speed Clock Auto Stop
0 Disable (no stop)

1 Enable (auto stop) default
5 High Speed Clock Auto Stop

0 Disable (no stop)

1 Enable (auto stop) default

4  Auto Power Down Receiver Squelch Detector
0 Enable (auto power down).................... default
1 Disable (always powered up)
3-0 Reserved  .......ccccoiiiiiiiiiiieeee, always reads 0
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USB Device Communications MAC Control

USB Device Communications PHY Control

Offset 4A — MAC Receiver Enable Delay (00h).............. RW Offset 58 — PHY Control 1 (00h) RW
7-0 MAC Receiver Enable Delay Parameter . def = 00h 7  Test UTM Elastic Buffer Error Control
0 Disable......ccooceeeieiieiieiecieeee e default
Offset 4B — MAC Turnaround Time Delay (09h) .......... RW 1  Enable

7-5 Reserved ..., always reads 0
4 Automatic Hardware Reset of Device Address
When USB Bus Reset is Received
0 Enable (auto reset).........cceevveveeierreennen. default
1 Disable (no reset)
3-0 USB 2.0 MAC Transmit Turnaround Time
Parameter default = 9h

Offset 51 — USB 2.0 MAC Timeout Parameter (SAh)....RW
This register contains the USB 2.0 receive timeout parameter
in units of bytes. The host controller of a device expecting a
response to a transmission must not timeout the transaction if
the inter-packet delay is between 736 and 816 bit times. The
worst-case round trip delay is 721 bit times.

7-0 USB 2.0 Receive Timeout Parameter ...... def =5Ah

6 Reserved ....occooooiiiiiiiiiieiee always reads 0
5 Internal Receive Block During Transmission

0 Disable......ccooeeeeieieeeeeeeeee e default
1 Enable

4  UTM Test Mode Clock Select
0 Use APLL ClocK ......ccovvvvieeiieiiieenienns default

1 Use External Input

3  Internal Loopback Mode
0 Disable.....cccoocverieiieieieeeeee e default
1 Enable

2-0 Reserved ..., always reads 0

Offset 59 — PHY Control 2 (08h) RW

7 PHY Auto Power Down
0 Enable (if the port is suspended, the port will

auto power dOWn) ......cceecveeeereenieeiennnnns default
1 Disable
6 Reserved ... always reads 0
5 UTM Autocheck
0 Disable......cocerereeieieeeneeee default
1 Enable

4 Reserved  ......occoooiiiieiiiieeee always reads 0
3  Digital PLL Fast Lock

0 Disable

1 Enable default
2 Digital PLL Loop Back

0 Disable.....ooovivieiiiiiiieeeeeeeee e default

1 Enable

1-0 Reserved

7-4 Reserved

........................................ always reads 0
3-0 High Speed Port Pad Termination Resistor Fine

Tune default = 8h
Offset SC — PHY Control 3 (53h) RW
7  Fast Start (DPLL Zero Phase Start Select)

0 ZPS takes 8 bit-times to start................. default

1 ZPS takes 4 bit-times to start
6-4 DPLL Input Data Delay.......c.ccccecereeuerenneee def=101b
3-2 DPLL Track Speed Select..........c.cccceuereunee. def=00b
1-0 DPLL Lock Speed Select ........cceeeeeruecneens def=11b
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USB Device Communications SRAM Control

Offset 71-70 — SRAM Direct Access Address (0000h)....RW

USB Device Communications Power Management Control

Offset 83-80 — PM Capability RO

15-9 Reserved .....ccccocovvvvievienieiiee, always reads 0

8-0 SRAM Direct Access Address..................... def=00h
The valid address range for SRAM 0 is 0 to 011h.
The valid address range for SRAM 1 is 0 to 100h
The valid address range for SRAM 2 is 0 to 100h

Offset 73 — SRAM Direct Access Control (00h).............. RW
7-6 Reserved  .......cooeeiiiiiiiiiieieieen, always reads 0
5-4 SRAM Select

There are three SRAMs in the device controller:
00 SRAM 0 - Control Endpoint (18x32).....default
01 SRAM 1 - Bulk Endpoint (129x32)
10 SRAM 2 - Bulk Endpoint (129x32)
11 -reserved-
3-2 Reserved .....coocoevieiiiieiieeee, always reads 0

1  SRAM Operation Start ................ write 1 to trigger
0 SRAM Read / Write Control
0 Read .o default
1 Write

Offset 77-74 — SRAM Direct Access Data (00000000h) .RW

This 32-bit register stores data read from the SRAM or data to
write to the SRAM.

31-0 PM Capability ......... Rx41[1]=0: reads 480A 0001h
............ Rx41[1]=1: reads C9C2 0001h

Offset 84 — PM Capability Status RW

7-0 PM Capability Status
00 DO
01 -reserved-
10 -reserved-
11 D3 Hot
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USB Device Controller Interface (UDCI) Memory Mapped
I/O Registers

USB Communications Capability USB Shadow Registers

Offset 0 — Capability Register Length (10h).........cccoeuueee. RO Offset F-C — EHCI Port 0 Shadow RO
7-0  Capability Register Length.......... always reads 10h This register shadows the EHCI Port 0 Status register.

Offset 1 — Interface Version (10h) RO
7-0 Interface Version Number ........... always reads 10h

Offset 3-2 — Structure Parameters 1 (0121h).........c.cc..... RO

15-12 Number of Isochronous Endpoints Implemented
...................................... always reads Oh
11-8 Number of Interrupt In Endpoints Implemented
..................................... always reads 1h
7-4 Number of Bulk Endpoints Implemented
..................................... always reads 2h
This field shows the actual hardware that is capable
of independently managing streams.
3-0 Number of Control Endpoints Implemented
..................................... always reads 1h

Offset 7-4 — Structure Parameters 2 (0200 0040h)........... RO
31-16 Endpoint 1 Max FIFO Size ......always reads 0200h
15-0 Endpoint 0 Max FIFO Size ......always reads 0040h
Offset B-8 — Structure Parameters 3 (0008 0200h).......... RO
31-16 Endpoint 3 Max FIFO Size ......always reads 0008h
15-0 Endpoint 2 Max FIFO Size ......always reads 0200h
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USB Device Controller Operation
Offset 11-10 — USB Device Command (0010h)................ RW Offset 13-12 — USB Device Status (0010h)........ccceceueueeee. WwC
15 Device Address Change........................... default=0 15-8 Reserved  ......ccoccoovvievieiiieciieieene, always reads 0
This bit is cleared by hardware when the next SETUP 7  Device Port Resume Detected.......... write 1 to clear
command is received. When this bit is 1, hardware This bit indicates whether the controller has detected
will decode both the old address and the newly bus host resume.
changed address. When changing the device address, 0 No resume detected .........cceeeeveereeennne. default
this bit must also be set for status phase decoding. 1  Host resume detected
14-8 Device Address..........cc.cceceeeeriineennne default = 00h 6  Device Port Bus Suspend Detected .write 1 to clear
This field specifies the device address. This field is This bit indicates whether the controller has detected
reset to its default value if a USB bus reset is bus suspend. If the bus suspend is detected, pullup
received. This field should be programmed by resistor status will also be set.
software after the address setup procedure is 0 No suspend detected..........cccceeeureneenene default
complete. 1 Bus suspend detected
7-5 Reserved ..., always reads 0 5 Device Reset........cocociniiniiniininiinicniencecne, RO
4  Device Controller High Speed Support This bit is set by the controller if the USB bus reset is
0 Disable (full speed only)......c.cccceeuenneee default complete.
1  Enable (high speed supported) 0 Notemulated.........ccooveeveeierieieereennnne. default
3  Device Force Resume 1  Emulated
0 Disable ....ccoeveririeiiieeeeeeee default 4  Controller Halted .................oocoeieinieereee. RO
1 Enable This bit is zero whenever the Run / Stop bit is one.
This bit forces the suspended device port to issue a This bit is set if the controller is stopped.
resume signal to wakeup the host. Hardware clears 0 Running
this bit automatically after it is set by software. 1 Halted default
Suspend status must be checked before setting this 3  Controller System Error.................. write 1 to clear
bit. The controller sets this bit to one when a serious error
2  Automatic Device Mode occurs during a system access. If this bit is set, the
0 Manual mode ......c.ccoevvvevrieiieienieieenene default controller also clears the “Run/Stop” bit and sets the
1 Automatic Mode (the device controller “Halted” bit.
automatically controls the dedicated port for 0 NOCITOT . default
device operation) 1 System error
1  Controller Reset 2 Bus Activities Interrupt................... write 1 to clear
0 Disable ...ccooeveieeieieeee e default The controller sets this bit when any USB bus
1 Enable (writing a 1 to this bit resets the device activities interrupt is generated. Bus activities
controller; this bit is set to 0 by hardware include bus reset, bus suspend and bus resume.
when the reset process is complete) 0 No bus activities interrupt ..................... default
0 Run/ Stop 1 Bus activities interrupt generated
0 StOP oo default 1 Reserved ....oocooovirieiieieieeee always reads 0
1  Run (setting this bit enables device controller 0 Transaction Complete Interrupt.....write 1 to clear

operations, including host / device negotiation
and endpoint DMA)

The controller sets this bit when a transaction is
completed. Software must clear the interrupts from
all endpoints first before clearing this bit.
0 NoInterrupt ...occveevvereereeieeeereeve e default
1 Interrupt generated
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Offset 15-14 — USB Device Interrupt Enable (0000h)....RW

Offset 17-16 — USB Device Port Control Status (1000h) WC

15-4 Reserved  ......ccccooioiiiiiiiiiiiee always reads 0
3  Controller System Error Interrupt Enable
0 Disable ....ccocereerineinieneceen default
1 Enable (the controller will generate an
interrupt if a system error occurs)
2 Bus Activities Interrupt Enable
0 Disable ..c.ccocevererieieicienceeceen default
1 Enable (the controller will generate an
interrupt if any bus activity occurs - bus
activities include bus reset, bus suspend and
bus resume)
1 Reserved ..., always reads 0
0 Transaction Complete Interrupt Enable
0 Disable ....ccoceverinieiiieieeceee default
1 Enable (the controller will generate an
interrupt on completion of a transaction)

15-13 Reserved for Test (Do Not Program).... default = Oh
12 Device Port Power Control RW
This bit enables power on the device port connector.
0 Disable Port Power
1 Enable Port Power default
11 Reserved  .....ccccoovieiiieiiieieeiee, always reads 0
10 USB Host Controller Is Using This Device PortRO
Indicates if UHCI or EHCI is using the device port.

9  USB Bus Line Status (D+) RO

8 USB Bus Line Status (D-) RO
Bits 8-9 show the current state of the USB signals.

7  Pullup Resistor Status RO
Indicates whether the pullup resistor is connected. If
connected, the host is not USB 2.0 capable.

0 Notconnected.........ccoveververreenrerrenenenne. default
1 Connected

6  Termination Resistor Status RO

Indicates whether the termination resistor is

connected. If connected, the host is USB 2.0 capable.
0 Not connected........cccererererereeencennne default
1 Connected
5 Reserved  .....ocoooooiiiiiienieeee always reads 0
4  Port Owner RW
This bit selects the owner of the dedicated port. This
bit is set by the device controller in automatic mode.

0 Hostowned.......oooovvvvviiiiiiiiiiieeeiieeinans default
1 Device owned
3 Pullup Resistor RW

This bit enables the 1.5K ohm pullup resistor of the
D+ line. This bit is used only in manual mode.

0 Disable......ccoeeeeeeeeeeeeeeeeeeee e default
1 Enable
2 Termination Resistor RW

This bit enables the 45 ohm termination resistor.
This bit is used only in manual mode.

0 Disable.....ccooereeieieieeee e default
1 Enable

1  Connection Change............cceeuue... Write 1 to Clear
0 Nochange........cccocoveververieieeiereeenen, default
1 Status changed (set if the bit-0 state changes)

0 Remote Host Connected RO
0 Notconnected.........ccoervereeneerereenenne. default

1 Connected (set if the remote host is connected
to the device port)

Offset 18 — Device Mode Listen Timeout (10h).............. RW
7-0 Device Mode Listen Timeout Parameter... def=10h

Offset 19 — Host Mode Waiting Timeout (10h).............. RW

7-0 Host Mode Waiting Timeout Parameter... def=10h
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USB Device Endpoint Controller Operation

Offset 23-20 — Endpoint 0 Status/Control (0040 0000h) WC

Endpoints 0-3 Status / Control Bit Definitions

This endpoint is a “Control” endpoint with a default maximum
packet size of 64 bytes. See right-hand column for Status /
Control bit descriptions for all 4 endpoints.

Offset 37-24 — Endpoint 0 Transfer Descriptor .............. RW

See following pages for “Control Endpoint” transfer descriptor
definition.

Offset 43-40 — Endpoint 1 Status/Control (1200 8000h) RW
This endpoint is a “Bulk In” endpoint with a default maximum
packet size of 512 bytes. See right-hand column for Status /
Control bit descriptions for all 4 endpoints.

Offset 5B-44 — Endpoint 1 Transfer Descriptor ............. RW

See following pages for “Bulk In” transfer descriptor
definition.

Offset 63-60 — Endpoint 2 Status/Control (2200 8000h) RW
This endpoint is a “Bulk Out” endpoint with a default
maximum packet size of 512 bytes. See right-hand column for
Status / Control bit descriptions for all 4 endpoints.

Offset 7B-64 — Endpoint 2 Transfer Descriptor ............. RW

See following pages for “Bulk Out” transfer descriptor
definition.

Offset 83-80 — Endpoint 3 Status/Control (3008 4000h) RW
This endpoint is an “Interrupt In” endpoint with a default
maximum packet size of 8 bytes. See right-hand column for
Status / Control bit descriptions for all 4 endpoints.

Offset 8B-84 — Endpoint 3 Transfer Descriptor ............. RW

See following pages for “Interrupt In” transfer descriptor
definition.

31-28 Endpoint ID Number ............................. default = Oh
Only the 2 Isbs are writable since only four endpoints
are implemented in this design.

27 Reserved  .....occooiiiiiiieieeee always reads 0

26-16 Endpoint Max Packet Size. default = max FIFO size
This field specifies the maximum packet size of this
endpoint. The value programmed must not exceed
that defined in the capability registers.
................................. default = 64 bytes for endpoint 0
.......................... default = 512 bytes for endpoints 1-2
................................... default = 8 bytes for endpoint 3

15-14 Endpoint Type RO

00 Control endpoint.......... default for endpoint 0
01 Interrupt endpoint ....... default for endpoint 3
10 Bulk I/O endpoint .. default for endpoints 1-2
11 Isochronous endpoint.... (unused in this design)
13 Reserved ..o, always reads 0
12 Endpoint DMA Engine Active Status................ RO
Set by the endpoint controller if it starts the DMA
engine (including USB & OCI bus traffic), cleared on
DMA process complete. When this bit is 1, software
must not modify the related data buffer. ....default =0
11 Endpoint Stalled
If this bit is set, the DMA engine will halt
immediately and return a STALL handshake to USB
bus queries. The endpoint controller will also set this
bit if the DMA engine encounters a serious error.

0 Endpoint not stalled........c..ccccoerereeneeee. default
1  Endpoint stalled
10 Endpoint Transfer Complete........ Write 1 to Clear

The controller sets this bit when it completes a
transfer if the schedule has its IOC bit set. If
interrupts are enabled, the controller will also
generate an INterrupt........c.eeeeeveecveeveneennenn default =0
9-3 Reserved  ....cooooeiiiiiieieeee, always reads 0
2 Endpoint Light Reset
This bit is cleared by hardware on reset complete.
Software should wait until this bit goes back to 0
before initiating any further operations)
0 NOTESEL .eeeeieeieieiieieieie e default
1 Endpoint light reset
1  Endpoint DMA Engine
Software may disable the DMA engine by clearing
this bit to remove the schedule. Software must check
to make sure the DMA active status is zero before
removing or modifying the schedule.
0 Disable.....ccocereeieieeeeeeee default
1 Enable (activate the DMA engine)
0  Endpoint Run / Stop
Hardware clears this bit if a serious error is detected.
0 Stop (the controller will not respond to any
USB host packets) .......cccccveveevververeeenne. default
1  Run (when set, the endpoint controller starts
executing the specified descriptor)
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Endpoint Transfer Descriptor — “Control” Endpoint

Endpoint Transfer Descriptor — “Interrupt In” Endpoint

Offset 27-24 — Transfer Control RW Offset 87-84 — Transfer Control RW
31 Data Toggle (initial data toggle of this transfer) 31 Data Toggle (initial data toggle of this transfer)
0 Data0 0 Data0
1 Datal 1 Datal
30-29 Reserved  ......ccocoeiieiiieiiinieienns always reads 0 30-20 Reserved  .......ccoccieiiieieiieeeees always reads 0
28-16 Total Bytes to Transfer................... Max = 4K Bytes 19-16 Total Bytes to Transfer...................... Max = 8 Bytes
15 Interrupt On Complete (I0C) 15 Interrupt On Complete (I0C)
0 Disable 0 Disable

1 Enable (an interrupt will be issued when data
phase transfer or setup command transfer is
complete or a short packet is received)

14-13 Reserved  .......cccoevveiivieieieeeen, always reads 0
12 Buffer Pointer Page
Index into data phase descriptor buffer pointer list.
11  Transfer Direction
0  Out (from the viewpoint of the host)
1 In (from the viewpoint of the host)
10-4 Reserved .....ccccooovvvvievieneeieenne, always reads 0
3 Transfer Status — Active
1 = DMA engine is active.
2 Transfer Status — Short Packet Detected
1 =IfIOC is set, an interrupt is also generated.
1  Transfer Status — Babble Detected
1 does not generate an interrupt.
0  Transfer Status — Transaction Error
1 does not generate an interrupt.

Offset 2C-28 — Transfer Buffer Pointer Page 0.............. RW
31-12 Buffer Pointer (Page 0)
11-0 Current Offset
The buffer pointers for pages 0-1 point to the physical
memory address that stores all the data to transfer.

Offset 2F-2D — Transfer Buffer Pointer Page 1.............. RW
31-12 Buffer Pointer (Page 1)
11-1 Reserved .....cccoooovvvvievierieeieenee, always reads 0
0 Valid 8-Byte Setup Command Received
0 Setup command sequence not received..default
1  Setup command sequence received (data is
contained in the following two double words)

Offset 30 — Command Byte 0 RW
Offset 31 — Command Byte 1 RW
Offset 32 — Command Byte 2 RW
Offset 33 — Command Byte 3 RW
Offset 34 — Command Byte 4 RW
Offset 35 — Command Byte 5 RW
Offset 36 — Command Byte 6 RW
Offset 37 — Command Byte 7 RW

1 Enable (an interrupt will be issued when this
transaction is complete or a short packet is
received)

14-4 Reserved  .....ccocoovviviierieniieiene, always reads 0
3 Transfer Status — Active
2-1 Reserved ..o, always reads 0
0  Transfer Status — Transaction Error
Includes timeout or PID error. 1 does not generate an

interrupt.
Offset 90 — Data Byte 0 RW
Offset 91 — Data Byte 1 RW
Offset 92 — Data Byte 2 RW
Offset 93 — Data Byte 3 RW
Offset 94 — Data Byte 4 RW
Offset 95 — Data Byte 5 RW
Offset 96 — Data Byte 6 RW
Offset 97 — Data Byte 7 RW
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Endpoint Transfer Descriptor — “Bulk In” Endpoint

Endpoint Transfer Descriptor — “Bulk Out” Endpoint

Offset 47-44 — Transfer Control RW Offset 67-64 — Transfer Control RW
31 Data Toggle (initial data toggle of this transfer) 31 Data Toggle (initial data toggle of this transfer)
0 Data0 0 Data0
1 Datal 1 Datal
30-16 Total Bytes to Transfer................. Max = 16K Bytes 30-16 Total Bytes to Transfer................. Max = 16K Bytes
15 Interrupt On Complete (I0C) 15 Interrupt On Complete (I0C)
0 Disable 0 Disable

1 Enable (an interrupt will be issued when
transfer is complete or a short packet is
received)

14-12 Buffer Pointer Page
Index into the descriptor buffer pointer list. Valid
values are in the range of 0-4.
11  Transfer Direction
0  Out (from the viewpoint of the host)
1 In (from the viewpoint of the host)
10-4 Reserved  ......ccocooviiiiiiiiiniiieie always reads 0
3 Transfer Status — Active
2 Transfer Status — Short Packet Detected
1 =IfIOC is set, an interrupt is also generated.
1  Transfer Status — Babble Detected
1 does not generate an interrupt.
0  Transfer Status — Transaction Error
1 does not generate an interrupt.

Offset 4B-48 — Transfer Buffer Pointer Page 0 .............. RW

1 Enable (an interrupt will be issued when
transfer is complete or a short packet is
received)

14-12 Buffer Pointer Page
Index into the descriptor buffer pointer list. Valid
values are in the range of 0-4.
11  Transfer Direction
0  Out (from the viewpoint of the host)
1 In (from the viewpoint of the host)
10-4 Reserved  ......ccoocconiiiiiiiiiiiinienne always reads 0
3 Transfer Status — Active
2 Transfer Status — Short Packet Detected
1 =IfIOC is set, an interrupt is also generated.
1  Transfer Status — Babble Detected
1 does not generate an interrupt.
0  Transfer Status — Transaction Error
1 does not generate an interrupt.

Offset 6B-68 — Transfer Buffer Pointer Page 0.............. RW

31-12 Buffer Pointer (Page 0)
11-0 Current Offset

Offset 4F-4C — Transfer Buffer Pointer Page 1.............. RW

31-12 Buffer Pointer (Page 0)
11-0 Current Offset

Offset 6F-6C — Transfer Buffer Pointer Page 1 ............. RW

31-12 Buffer Pointer (Page 1)
11-0 Reserved

Offset 53-50 — Transfer Buffer Pointer Page 2............... RW

31-12 Buffer Pointer (Page 1)
11-0 Reserved

Offset 73-70 — Transfer Buffer Pointer Page 2........cce... RW

31-12 Buffer Pointer (Page 2)
11-0 Reserved  ......ccocooviriiiniiniiieiene always reads 0

Offset 57-54 — Transfer Buffer Pointer Page 3........ccceee. RW

31-12 Buffer Pointer (Page 2)
11-0 Reserved  .....ccoccoviiininiiniinieeene always reads 0

Offset 77-74 — Transfer Buffer Pointer Page 3......ccceeeeee RW

31-12 Buffer Pointer (Page 3)
11-0 Reserved  ........cccoovvviiiiiiiieiree always reads 0

Offset 5B-58 — Transfer Buffer Pointer Page 4 .............. RW

31-12 Buffer Pointer (Page 3)
11-0 Reserved  .....ccooocoviiiiiiieieeee, always reads 0

Offset 7B-78 — Transfer Buffer Pointer Page 4.............. RW

31-12 Buffer Pointer (Page 4)
11-0 Reserved  .......ccccoovvvivvcieiieieee always reads 0

The buffer pointers for pages 0-4 point to the physical
memory address that stores all the data to transfer.

31-12 Buffer Pointer (Page 4)
11-0 Reserved  ......ccoocoovvvvienieiieieeene, always reads 0

The buffer pointers for pages 0-4 point to the physical
memory address that stores all the data to transfer.
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Device 17 Function 0 Registers — Bus Control and Power
Management
All registers are located in the device 17 function 0
configuration space of the VT8237R. These registers are
accessed through PCI configuration mechanism #1 via 1/O
address OCF8h / OCFCh.
PCI Configuration Space Header
Offset 1-0 - Vendor ID (1106h) RO Offset 8 - Revision ID (nnh) RO
7-0 Revision ID
Offset 3-2 - Device ID (3227h) RO
Offset 9 - Program Interface (00h) RO
Offset 5-4 - Command RW
15-8 Reserved  .....ccococooovvvveeiereieinnnn. always reads 0 Offset A - Sub Class Code (01h) RO
7  Address / Data Stepping
0 Disable Offset B - Class Code (06h) RO
1 Enable ..occooooiiiiiiiiieieee default
6-4 Reserved ..o always reads 0 Offset E - Header Type (80h) - : RO
3 Special Cycle Enable ....................... RW, default=0 7-0  Header Type Code......... 80h (Multifunction Device)
2 BusMaster ..........cccoiniiniininnnnn. always reads 1
1  Memory Space.........cccevvveevieerneennnen. RO, reads as 1
0 T/OSpace ...oocooovevieciieieeeeee RO, reads as 1 Offset F - BIST (00h) RO
Offset 7-6 - Status RWC
15 Detected Parity Error-.................... write one to clear
14 Signalled System Error ..................... always reads 0 Offset 2F-2C - Subsystem ID RO
13 Slgnz}lled Master Abort................. wr%te one to clear Use offset 70-73 to change the value returned.
12 Received Target Abort.................. write one to clear
11  Signalled Target Abort.................. write one to clear
10-9 DEVSEL# Timing.................... fixed at 01 (medium)
8 Data Parity Detected
Reads 1 if PERR# is asserted (driven or observed) or
a bus master data parity error occurred.
7  Fast Back-to-Back Capable............... always reads 0
6-0 Reserved ........ccociiiiiiiiiieieiee, always reads 0
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ISA Bus Control

Offset 40 - ISA Bus Control (00h) RW Offset 42 — Line Buffer Control (00h) RW
7  ISA Command Delay 7  ISA Master DMA Line Buffer
0 Normal ..o default Controls whether the DMA line buffer is used.
1 Extra 0 Disable.....ccoirieieieeeeeee e default
6 1/O Recovery Time 1 Enable. Master DMA waits until the line
The number of clocks between 2 /O commands buffer is full (8§ DWords) before transmitting
0 Disable ....ccooeeiieieeieeeeeeeeeee default data (bit-6 must also be enabled to insure that
1 Enable (Rx4C[7:6] determines the # of clocks) there are no coherency issues).
5 ROM Wait States 6  Gate Interrupt Until Line Buffer Flush Complete
0 1 WaitState.....cooooeerieieieeeeeeeeene default This bit should be enabled if bit-7 is enabled.
1 0 Wait State 0 Disable.....ccooerieieieeeeeee default
4 ROM Write 1 Enable. IRQs are gated until the line buffer is
0 Disable (ROM writes are ignored)......... default flushed to insure that there are no coherency
1 Enable (ROM can be written) issues.
3 Double DMA Clock 5  Flush Line Buffer for Interrupt
0 DMA clock runs at 4 MHz..................... default This bit controls whether the line bufer is flushed
1 DMA clock runs at 8§ MHz when an interrupt request is generated. This bit
2 4D0/4D1 Port Configuration should be enabled if bit-7 is enabled.
Controls whether ports 4D0 / 4D1 can be configured. 0 Disable.....ccocereeieieeeeeeeeeee default
Ports 4D0 / 4D1 determine whether IRQ requests are 1 Enable
edge or level triggerred (4DO0[7-0] for IRQ7-0, 4  Uninterruptable Burst Read
4D1[7-0] for IRQ15-8) (0 = level, 1 = edge). 0 Disable......ccooceeeieiieiieiecieeee e default
0 Disable ....ccooveiieieeieieeeeeeee default 1 Enable. The PCI bus is not granted to DMA
1 Enable until burst read transactions from the north
1 DMA /Interrupt / Timer Shadow Register Read bridge are completed.
0 Disable ....cccooveiirereieeeeee default 3 Gate IRQ Until Line Bufer Flush Completed
1 Enable (shadow register values can be read) 0 Disable.....cccoceeeieiieiieiecieeee e default
0  Double ISA Bus Clock 1 Enable
0 Bus clock runs at PCLK / 4 (8 MHz).....default 2-0 Reserved ....cococoeviiiiieciieieeeeene, always reads 0
1 Bus clock runs at PCLK /2 (16 MHz)
Offset 43 — Delay Transaction Control (00h) ................. RW
Offset 41 — BIOS ROM Decode Control (00h)........o.occ.. RW 7-4 Reserved (Do Not Program).................... default = 0
Setting these bits to 1 enables the indicated address range to be 3 Delayed Transactions (PCI Spec Rev 2.1)

included in the LPC BIOS ROM address decode:

7  000E0000h-000EFFFFh.............. default=0 (disable)
6 FFF00000h-FFF7FFFFh ............ default=0 (disable)
5 FFE80000h-FFEFFFFFh ........... default=0 (disable)
4  FFE00000h-FFE7FFFFh............ default=0 (disable)
3  FFD80000h-FFDFFFFFh .......... default=0 (disable)
2 FFDO00000h-FFD7FFFFh .......... default=0 (disable)
1  FFC80000h-FFCFFFFFh .......... default=0 (disable)
0 FFC00000h-FFC7FFFFh ........... default=0 (disable)
Note: The LPC BIOS ROM is always accessed when ISA

addresses FFF80000-FFFFFFFF and 000F0000-000FFFFF are
decoded.

This bit controls whether delayed transactions
(delayed read / write and posted write) are enabled.
0 Disable.....ccocorereeieieieeneeecce default
1 Enable
Only Posted Write
This bit controls whether posted write is enabled, as
opposed to bit-3 which controls whether delayed read
/ write as well as posted write are enabled.
0 Disable.....ccoeeieieieeeeeee e default
1 Enable
Write Delay Transaction Timeout Timer
When enabled, if a delayed transaction (write cycle
only) is not retried after 2'* PCI clocks, the
transaction is terminated.
0 Disable......ccoooerieiieieeeee e default
1 Enable
Read Delay Transaction Timeout Timer
When enabled, if a delayed transaction (read cycle
only) is not retried after 2'> PCI clocks, the
transaction is terminated.
0 Disable...c.ccocevereeiiiiiininiecccee default
1 Enable
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Offset 44 — PCI PNP Interrupt Routing INTE/F............ RW Offset 49 — CCA Control RW

7-4 PCI INTF# Routing (see PnP IRQ routing Table 11)
3-0 PCI INTE# Routing (see PnP IRQ routing Table 11)

Offset 45 — PCI PNP Interrupt Routing INTG/H .......... RW

7-4 PCI INTH# Routing (see PnP IRQ routing Table 11)
3-0 PCI INTG# Routing (see PnP IRQ routing Table 11)

Offset 46 — PCI INTE-F Interrupt Control .........ccccoueee.. RW

7-5 Reserved
4  PCI INT Sharing Control
0 INTE shared with INTA .........cooeuunnee.. default
INTF shared with INTB
INTG shared with INTC
INTH shared with INTD
1 INTE-INTH routing per Rx44-45

The following bits all default to “level” triggered (0)

PCI INTH# Invert (edge) / Non-invert (level) .(1/0)
PCI INTG# Invert (edge) / Non-invert (level) .(1/0)
PCI INTF# Invert (edge) / Non-invert (level)..(1/0)
PCI INTE# Invert (edge) / Non-invert (level)..(1/0)

Note:  For routing control of PCI INTA-INTD, see Device
17 Function 0 Rx54-57 and Table 11.

S =N W

Offset 48 — Read Pass Write Control RW

7  APIC FSB Fixed at Low DW
0 Disable (Address Bit-2 not masked) ......default
1 Enable (force A2 from APIC FSB to low)
Address bit A2 controls whether data is in the lower
(0) or upper (1) doubleword of a quadword sent to
the CPU. When this bit is enabled, A2 is masked
which means it is always 0 to select the lower
doubleword.
6-4 Reserved ........ccoocoiiiiiiiiiiiiiene, always reads 0
3  AC97/LPC Read Pass Write
0 Disable (a read cannot be performed before a
preceeding write has been completed) ...default
1 Enable (internal AC97 and LPC devices are
allowed to perform a read before a preceeding
write)
2  IDE Read Pass Write
0 Disable (a read cannot be performed before a
preceeding write has been completed) ...default
1 Enable (the internal IDE controller is allowed
to perform a read before a preceeding write)
1  USB Read Pass Write
0 Disable (a read cannot be performed before a
preceeding write has been completed) ...default
1 Enable (the internal USB controllers are
allowed to perform a read before a preceeding
write)
0 NIC Read Pass Write
0 Disable (a read cannot be performed before a
preceeding write has been completed) ...default
1 Enable (the internal LAN controller is allowed
to perform a read before a preceeding write)

7  Reserved ... always reads 0
6  South Bridge Internal Master Devices Priority
Higher Than External PCI Master
0 Disable.....ccooerieieieeeeeee e default
1 Enable
The “CCA” is an internal arbiter that controls the
priority of external PCI masters vs. internal master
devices. Normally priority is the same for internal
and external PCI master devices, but when this bit is
enabled, internal master devices are given higher
priority than external PCI masters (3/4 : 1/4).
5 CCA Clean to Mask Off IRQ
Controls whether interrupt requests are gated until
data is written to memory.

0 Disable......ccoocierieiieieieeeeee e default
1 Enable
4-3 Reserved (Do Not Program).................... default=0

2 WSC Mask Off INTR
Controls whether INTR is masked until write snoop
is complete.

0 Disable......coouieeiiiciieeeieeceeeeee e default
1 Enable
1-0 Reserved (Do Not Program).................... default=0

LPC Firmware Memory Control

Offset 4A — LPC Firmware Memory Control 1............. RW

7-1 LPC Firmware Memory Base Address A[23:17]
0 LPC Firmware Memory Programmable IDSEL

0 Disable......ccoeeeeeeeeeeieeeeeeeeee e default
1 Enable
Offset 4B — LPC Firmware Memory Control 2 ............. RW

7  Reserved  .....ocooooiiiiiiiinieeee, always reads 0
6-4 LPC Firmware Memory Base Address Mask
bit-6 = 1 to mask A19 decoding
bit-5 =1 to mask A18 decoding
bit-4 = 1 to mask A17 decoding
3-0 LPC Firmware Memory IDSEL Value
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Miscellaneous Control
Offset 4C - IDE Interrupt Routing (04h) .......cccccceeeueeeeees RW Offset 4F - Internal RTC Test Mode RW
7-6 1/0 Recovery Time Select 7  RTC High Bank Rx38-3F R/W Protect
When Rx40[6] is enabled, this field determines the 0 Disable (allow R/'W)...cooveevveiiiieieennnee default
I/O recovery time. 1 Enable (Protect)
00 1 Bus CIocK.....ccovevvieiiiieiieniieieeieeeiene default 6 RTC Low Bank Rx38-3F R/W Protect
01 2 Bus Clock 0 Disable (allow R/'W)...ccooeevvvvirieieennnee. default
10 4 Bus Clock 1 Enable (Protect)
11 8 Bus Clock 5 Reserved  .....occoooiiiiiiieiieee always reads 0
5-4 Reserved (do not program)..................... default =0 4  Last Port 70/74 Written Status
3-2 IDE Secondary Channel IRQ Routing 0 Last write was to port 70 ........ccceueeueeee. default
00 IRQ14 1 Last write was to port 74
01 TRQIS it default 3  Extra RTC Port 74/75
10 TRQI10 The RTC is normally accessed though ports 70/74.
11 IRQI11 This bit controls whether two extra ports (74 / 75)
1-0 IDE Primary Channel IRQ Routing can be used to access the RTC.
00 TRQI4... e default 0 Disable.....ccouieeiieiiieeieeeeeee e default
01 IRQIS5 1 Enable
10 IRQI10 2-0 Reserved (Do Not Program).................... default=0
11 IRQI1
Offset 4F — PCI Bus and CPU Interface Control........... RW
Note: When the internal APIC is enabled, internal IRQ 7-4 Reserved  .........cocoooiiiiiiiiiiiieeieeen, always reads 0
routing to the APIC is fixed as follows: 3 CPU Reset Source
This bit determines whether CPU Reset (generated
INTA#=>1RQI16 through port 92 or the keyboard) uses INIT or
INTB# =>IRQ17 CPURST.
INTC# =>IRQ18 0 Do not use CPURST as CPU Reset....... default
INTD# =>IRQ19 1 Use INIT as CPU Reset
IDE (Native Mode)/SATA IRQ & INTE => IRQ20 2 Reserved (Do Not Program).................... default=0
USB IRQ (all 5 functions) and INTF => IRQ21 1 Reserved  ....oooooooiiiiiiiiieeieeeee, always reads 0
AC’97 /MC’97 IRQ and INTG => IRQ22 0 Software PCI Reset ...... write 1 to generate PCI reset

LAN IRQ and INTH => IRQ23
Table 9. APIC Fixed IRQ Routing

Offset 4D — Miscelleneous Control (00h).......cccceeeeeecennnes RW
7-6 LPC Firmware Burst Length Select
00 Disable burst read........c....cooevvveeenereennen.. default

01 Support 4-byte burst read
10 -reserved-
11 Support 4-byte burst read / write & 16-byte
burst read
5-3 Reserved ......occoooviiiiiiiiiiieeeee, always reads 0
2 Serial IRQs Always Shared in APIC Mode

0 Disable ....coeeeeeieeeeeeeeeeeeee e default
1 Enable
1 Reserved ..., always reads 0
0 LPC TPM Function
0 DiSable ..ooouveiiiiieiieee s default
1 Enable
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Function Control
Offset 50 — Function Control 1 (00h) RW Offset 51 — Function Control 2 (0Ch) RW
7  Device 17 Function 6 MC97 7  USB Device Mode
0 Enable.....ccoveieeieeiieieeeeeeeeeeee e default 0 Enable....cooveeoiiiiieeeceeeeeeeeeeee, default
1 Disable 1 Disable
6 Device 17 Function 5 AC97 6 Reserved .....cooooooiiiiiiiiiiiiie, always reads 0
0 Enable ..o default 5 Internal LAN Controller Clock Gating
1 Disable When bit-4 of this register is disabled, the LAN
5 Device 16 Function 1 USB 1.1 UHCI Ports 2-3 function is disabled but the LAN controller clock is
0 Enable ...cccoooiiiiieieieeeeeee default not gated automatically. This bit controls whether
1 Disable the clock is actually gated.
4  Device 16 Function 0 USB 1.1 UHCI Ports 0-1 0 Disable......cooeeeeeiiieiiieeeeeeee e, default
0 Enable.....ccovveeeieeiieiieeeeeeeeeeee e default 1 Enable
1 Disable 4  Internal LAN Controller
3 Device 15 Function 0 Serial ATA 0 Disable......coouieeeiiiieeeieeeeeeeee e default
0 Enable....ccoovveeiieiiieiieeeeeeeeeeeee e, default 1 Enable
1 Disable 3 Internal RTC
2 Device 16 Function 2 USB 1.1 UHCI Ports 4-5 0 Disable
0 Enable ....coooooieiiiee default 1 Enable default
1 Disable 2 Internal PS2 Mouse
1  Device 16 Function 4 USB 2.0 EHCI 0 Disable
0 Enable....ccoovvieiieeiiieieeeeeeeeeeeeee default 1 Enable default
1 Disable 1 Internal KBC Configuration
0  Device 16 Function 3 USB 1.1 UHCI Ports 6-7 0 Disable ports 2E / 2F offsets EO-EF ...... default
0 Enable ....ccooivieieieeeeeeeeeee default 1 Enable ports 2E / 2F offsets EO-EF
1 Disable 0 Internal Keyboard Controller
0 Disable......ccoooeeeeiiieeieeeeeeee e, default
1 Enable
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Serial IRQ, LPC, and PC/PCI DMA Control Plug and Play Control - PCI
Offset 52 — Serial IRQ & LPC Control (00h) ................. RW Offset 54 - PCI Interrupt Polarity RW
7  Reserved ... always reads 0 7-4 Reserved ..., always reads 0
6 LPC Short Wait Abort The following bits all default to “Non-inverted”
0 Disable ..cccooeeiiieieieee e default triggered (0)
1 Enable. During a short wait, the cycle is 3 PCIINTA# Invert/ Non-invert........................ (1/0)
aborted after 8Ts. 2 PCIINTB# Invert / Non-invert ....................... (1/0)
5 LPC Frame Wait State Time 1  PCIINTC# Invert/ Non-invert ...................... (1/0)
0 Frame Wait State is 1T.......cccecvvrverinnnen. default 0 PCIINTD# Invert / Non-invert........................ (1/0)

1 Frame Wait State is 2T
4  LPC Stop to Start Frame Wait State
0 Enable. One idle state is inserted between
Stop and Start.........ccceeeeeeeecieiienienennn. default

1 Disable. Stop is followed immediately by

Start.

3  Serial IRQ
0 Disable ....ccovveiieieeieeeee e default

1 Enable (IRQ asserted via Serial[RQ pin AD9)
2 Serial IRQ Quiet Mode
0 Continuous Mode..........ccoevrvevrrerenenennen. default
1 Quiet Mode
1-0 Serial IRQ Start-Frame Width
00 4 PCICIOCKS ..veeeuvieirieeieeeieeeiee e default
01 6 PCI Clocks
10 8 PCI Clocks
11 10 PCI Clocks

Offset 53 — PC/PCI DMA Control RW

Note:  PCI INTA-D# normally connect to PCI interrupt pins
INTA-D# (see pin definitions for more information).

Offset 55 — PCI PNP Interrupt Routing 1 ......cccccceeeeeeeee RW

7-4 PCI INTA# Routing (see PnP IRQ routing table)
3-0 Reserved  .......coccoiiiiiiiiiiiieee, always reads 0

Offset 56 — PCI PNP Interrupt Routing 2 ......cccccceeeeeeeee RW

7-4 PCI INTC# Routing (see PnP IRQ routing table)
3-0 PCI INTB# Routing (see PnP IRQ routing table)

Offset 57 — PCI PNP Interrupt Routing 3 ......cccccceeeeeeeeee RW

7-4 PCI INTD# Routing (see PnP IRQ routing table)
3-0 Reserved  ...cccooevvevieiieeeeeeee, always reads 0

Table 10. PnP IRQ Routing Table

7 PCIDMA Pair A 0000 Disabled........c..ccoevevereerereieeeeeeeeee default
0 Disable (AE5=GPI024, AF5=GP1030) default 0001 IRQ1
1 Enable (AE5=PCREQA, AF5=PCGNTA) 0010 Reserved
6 PCIDMA Channel 7 0011 TIRQ3
0 Disable ....cc.oooeeeieiicieeeee e default 0100 TIRQ4
1 Enable 0101 TIRQS5
5 PCIDMA Channel 6 0110 IRQ6
0 Disable ....ccocoveerineinicineeeeee default 0111 TRQ7
1 Enable 1000 Reserved
4 PCI DMA Channel 5 1001 TRQ9
0 Disable ....ccocoveiriniiiceee default 1010 IRQ10
1 Enable 1011 IRQ11
3  PCI DMA Channel 3 1100 IRQ12
0 Disable ...ccoovieiieiieieeeeeeeeeeee default 1101 Reserved
1 Enable 1110 IRQ14
2  PCIDMA Channel 2 1111 IRQ15
0 Disable ...cccovvveiieieeieieeeeeeeeeee default
1 Enable
1 PCI DMA Channel 1
0 Disable ....cccveeiieriiecieee e, default
1 Enable
0 PCIDMA Channel 0
0 Disable ...ccoovvieiiiiicieieeeeeeeee default
1 Enable
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GPIO and Miscellaneous Control
Offset 58 — Miscellaneous Control 0 (40h).........cccceeneeee. RW Offset 59 — Miscellaneous Control 1 (00h)...................... RW

7  PCI DMA Pair B
0 Disable (AD5=GPI1025, AC6=GPIO31)default
1 Enable (AD5=PCREQB, AC6=PCGNTB)

6 Internal APIC

0 Disable
(R25=GPI010,T23=GPIO11,U23=GPI19)
1 Enable default

(R25=APICDO0,T23=APICD1,U23=APICCK)
5  South Bridge Interrupt Cycles Run at 33 MHz

0 Disable ..cooveiiiiiiiiieeee e default
1 Enable

4  Address Decode
0 SubtraCtiVe .....ccceeeveeveeveeeieeceeeeeeeeeeens default
1 Positive

3 RTC High Bank Access
0 Disable access to upper 128 bytes.......... default
1 Enable access to upper 128 bytes

2 RTC Rx32 Write Protect
0 Disable (not protected).........ccveeverurennen. default
1 Enable (write protected)

1  RTC Rx0D Write Protect
0 Disable (not protected).........cecvrvererennenn default
1 Enable (write protected)

0 RTC Rx32 Map to Century Byte

Controls whether RTC Rx32 is mapped to the

ROM Memory Cycles Go To LPC

0 Disable (all memory cycles go to LPC). default

1 Enable (only ROM memory cycles go to LPC)
Internal ISA Cycles Arbitrate with Secondary
IDE

0 Disable (Internal ISA cycles do not arbitrate

with secondary IDE)........ccccceevvvrnnnnne. default
1 Enable (all internal ISA cycles arbitrate with
secondary IDE)
LPC RTC
0 Disable.....cooceeeeieieeeeeeeeee default
1 Enable
LPC Keyboard
0 Disable (ISA Keyboard)..........cco....... default

1 Enable (LPC Keyboard)

Port 62h / 66h (MCCS#) to LPC
0 Disable......ccoooeerieiieieeee e default
1 Enable

Port 62h / 66h (MCCS#) Decoding
0 Disable.....ccocererieieieieenceece default
1 Enable

A20M# Active
0 Disable (A20M# signal not asserted) .... default
1 Enable (A20M# signal asserted)

NMI on PCI Parity Error

century byte. 0 Disable.....cocerieieieeeeeeeee default
0 Disable ...ccooeovieiieiicieeeeeeeeeeee default 1 Enable (to generate NMI, Port 61[3] and Port
1 Enable 70[7] must also be set)
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Offset SA — DMA Bandwidth Control (00h)...........cceee... RW Offset SB — Miscellaneous Control 2 (01h)......cccceeueeennes RW
7 DMA Channel 7 Bandwidth 7-6 Reserved ... always reads 0

0 Normal ......coccoeiiriiriiieieceeeeeee default 5 PCI/DMA Memory Cycles Output to PCI Bus

1  Improved
6 DMA Channel 6 Bandwidth

1 Improved

5 DMA Channel 5 Bandwidth
0 Normal ....c..ooooeviiieiieeeeeeeeeeeeeee e default
1 Improved

4  DMA Single Transfer Mode Bandwidth
0 Normal.......ooovviiiiiiiieeee, default
1  Improved

3 DMA Channel 3 Bandwidth
0 Normal ....ccoooovveiiiiiiieeeeeeeeeeeee e default
1 Improved

2  DMA Channel 2 Bandwidth
0 Normal ......ooooveiiiiiiiiee e, default
1 Improved

1 DMA Channel 1 Bandwidth
0 Normal.......oooveiiiiiiiie e, default
1  Improved

0 DMA Channel 0 Bandwidth
0 Normal ....cc.cooovveiiiiiieeeececeeeeee e, default
1 Improved

The above bits determine if DMA bandwidth is improved for
the specified channel. If enabled, bandwidth improvement is
accomplished by reducing the transaction latency between the
DMA Controller and the LPC Bus Controller.

0 Disable.....ccooeeeieiieiieiecieeee e, default
1 Enable

4 LPCPCS2
0 Disable......ccooceerieiieiieiecieeee e default
1 Enable

3 Bypass APIC De-Assert Message
0 Disable....cccocuieeiieiiieie e default
1 Enable

2 APIC HyperTransport Mode
0 Disable.....ccocveeeierieieeiecieeee e, default
1 Enable

1  INTE#, INTF#, INTG#, INTH# (pins GPIO12-15)
0 Disable (GPIO).....cccccovveviieciieiieeieene default

1 Enable (INT)
0  Dynamic Clock Stop
0 Disable

1 Enable default
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Programmable Chip Select Control
Offset SD-5C — PCS 0 1/0 Port Address (0000h)............ RW Offset 66 — PCS Control (00h) RW
15-0 PCS 01/O Port Address........................... default =0 7  PCS 3 Internal I/O
0 Disable (External).......c.ccccceeveveenreeneennns default
Offset SF-SE — PCS 1 1/O Port Address (0000h)............. RW 1 Enable (Internal)
15-0 PCS11/O Port Address................c........... default=0 6 PCS 2 Internal /O
Offset 61-60 — PCS 2 1/O Port Address (0000h) coooccsve RW 0 g;iilil:éﬁ;‘;nr:gl) """"""""""""""""""" default
15-0 PCS 2 1/0O Port Address.............cceueenenee default=0 5  PCS 1 Internal I/O
Offset 63-62 — PCS 3 1/O Port Address (0000h) ........... RW 0 Disable ((Iﬁfetf;:gl) """""""""""""""""" default
15-0 PCS 3 1/0 Port Address..............c..c.c....... default =10 4 PCS 0 Internal I/O
0 Disable (External).......ccccceveenernennnne. default
1 Enable (Internal)
Offset 65-64 — PCS I/O Port Address Mask (0000h).....RW  The above 4 bits determine whether Programmable Chip
15-12 PCS 3 I/O Port Address Mask 3-0 Selects 0-3 are treated as internal I/O
0000 Decode range is 1 byte................... default 3 PCS3
0001 Decode range is 2 bytes 0 Disable......ccooceerieiiiiiiieieee, default
0011 Decode range is 4 bytes 1 Enable
0111 Decode range is 8 bytes 2 PCS2
1111 Decode range is 16 bytes 0 Disable......ccoocverieiieieieeeee e default
11-8 PCS 2 1/O Port Address Mask 3-0 1 Enable
0000 Decode range is 1 byte................... default 1 PCS1
0001 Decode range is 2 bytes 0 Disable......ccoooerieiieieeeee e default
0011 Decode range is 4 bytes 1 Enable
0111 Decode range is 8 bytes 0 PCSO
1111 Decode range is 16 bytes 0 Disable.....ccocerereeieieieeneece default
7-4 PCS11/0O Port Address Mask 3-0 1 Enable
0000 Decode range is 1 byte................... default
0001 Decode range is 2 bytes
0011 Decode range is 4 bytes
0111 Decode range is 8 bytes
1111 Decode range is 16 bytes
3-0 PCS01/0 Port Address Mask 3-0
0000 Decode range is 1 byte................... default
0001 Decode range is 2 bytes
0011 Decode range is 4 bytes
0111 Decode range is 8 bytes
1111 Decode range is 16 bytes
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Output Control

High Precision Event Timers (HPET)

Offset 67 — Output Control (04h) RW Offset 68 — HPET Control (00h) RW
7-3 Reserved ... always reads 0 7  High Precision Event Timers
2 FERR Voltage 0 Disable......ocooeeieienieiiiiniceeee default
0 2.5V 1 Enable
1 1.5V default 6-0 Reserved .......cccooviiiiiiiiiieieee, always reads 0

1-0 Reserved

always reads 0

Offset 6B-69 — HPET Memory Base Address (000000h)RW

23-22 Reserved  ......occooccoeiiiiiiiieeeees always reads 0
21-0 HPET Memory Base Address [31:10]

Revision 2.06 December 15, 2004

-107-

Device 17 Function 0 Bus Control Registers



MK e connes VT8237R Data Sheet
ISA Decoding Control
Offset 6C — ISA Positive Decoding Control 1 ................ RW Offset 6E — ISA Positive Decoding Control 3................. RW
7  On-Board I/O (Ports 00-FFh) Positive Decoding 7 COM Port B Positive Decoding
0 Disable ....cc.oooviiiieiiiieee e, default 0 Disable......ccoooeeeiiiieiiieeeeeeee e, default
1 Enable 1 Enable
6  Microsoft-Sound System I/O Port Positive 6-4 COM-Port B Decode Range
Decoding 000 3F8h-3FFh (COMI)....ccccvevvverrenrennnne default
0 Disable ....cccveeiieeiieeieeeee e, default 001 2F8h-2FFh (COM2)

1 Enable (bits 5-4 determine the decode range)
5-4 Microsoft Sound System 1I/O Decode Range
00 0530h-0537h .cveveeeiniiiireiieeceee default
01 0604h-060Bh
10 OE80-0E87h
11 OF40h-0F47h
3 Internal APIC Positive Decoding

010 220h-227h
011 228h-22Fh
100 238h-23Fh
101 2E8h-2EFh (COM4)
110 338h-33Fh
111 3E8h-3EFh (COM3)
3  COM Port A Positive Decoding

0 Disable ....ccoevenerieieicieeeeeee default 0 Disable...c.ccocevereeieieiiinienceece default
1 Enable 1 Enable
2 BIOS ROM Positive Decoding 2-0 COM-Port A Decode Range
0 Disable ....cccveeiieriiecieee e, default 000 3F8h-3FFh (COMI1).....c.cecvvevvrerreneee. default
1 Enable 001 2F8h-2FFh (COM2)
1 Internal PCS1# Positive Decoding 010 220h-227h
0 Disable ....ccoevevinieieieeeeee default 011 228h-22Fh
1 Enable 100 238h-23Fh
0 Internal PCS0# Positive Decoding 101 2E8h-2EFh (COM4)
0 Disable ....ccoceneneririiicieeeceeee default 110 338h-33Fh
1 Enable 111 3E8h-3EFh (COM3)
Offset 6D — ISA Positive Decoding Control 2 ................. RW Offset 6F — ISA Positive Decoding Control 4 ................. RW
7  FDC Positive Decoding 7  Reserved ... always reads 0
0 Disable ....ccocevererieieieicceeceeee default 6 LPC TPM Positive Decoding
1 Enable 0 Disable...c.ccocevererieniiinininenceeceee default
6 LPT Positive Decoding 1 Enable
0 Disable ....ccooveiieeieeeeee default 5 PCS2# and PCS3# Positive Decoding
1 Enable 0 Disable.....ccocerieieieeeeeeeee default
5-4 LPT Decode Range 1 Enable
00 3BCh-3BFh, 7BCh-7BEh. ...................... default 4 1/0O Port 0CF9h Positive Decoding
01 378h-37Fh, 778h-77Ah 0 Disable......coveeveeeiiiiieeeeieeeee e default
10 278h-27Fh, 678h-67Ah 1 Enable
11 -reserved- 3 FDC Decoding Range
3 Game Port Positive Decoding 0 Primary .....cccceceeeeeeenenicneninenceeeceeen default
0 Disable ....ccooveeiiiiieieeeeeee default 1 Secondary
1 Enable 2 Sound Blaster Positive Decoding
2 MIDI Positive Decoding 0 Disable......ocooerieieieiiinieeee default
0 Disable ....ccoeveririeieieeeeeceee default 1 Enable
1 Enable 1-0 Sound Blaster Decode Range
1-0 MIDI Decode Range 00 220-233h..ciiiiiiiiieiecieeeecen default
00 300-303h..ccciiiiiiieireieeee default 01 240-253h
01 310-313h 10 260-273h
10 320-323h 11 280-293h
11 330-333h

Revision 2.06 December 15, 2004

-108-

Device 17 Function 0 Bus Control Registers



MR e annecr VT8237R Data Sheet
PCI I/0O Cycle Control 1/0 Pad Control
Offset 74 — PCI 1/O Cycle Control (00h)......ccccceceeeeeescnnnes RW Offset 7C — 1/0 Pad Control (00h) RW

7-6 Reserved  ........ccoooeiiiiiieiiiiieieen, always reads 0

5  Forward LPC Cycles to External PCI Bus
0 Disable ..c.ccoevenereeiiieicceeeee default
1 Enable

4  Forward LAN Cycles to External PCI Bus
0 Disable ....ccooeeiieieeeeeee default
1 Enable

3  Forward USB 2.0 Cycles to External PCI Bus
0 Disable ...cccoeveriiiiieeeeeeee default
1 Enable

2 Forward USB 1.1 Cycles to External PCI Bus
0 Disable ....ccocovererieieeciececeeee default
1 Enable

1  Forward SATA Cycles to External PCI Bus
0 Disable ...ccooeeiiieieieeee e default
1 Enable

0 Forward PATA Cycles to External PCI Bus
0 Disable ....ccoeveriniiieieeeeeee default
1 Enable

7-6 Reserved  .......ocooeieiiiiiiiieee, always reads 0
5-4 1IDE (PATA) Interface Output Drive Strength
00 LOWESt ..cuveieiiierieriiceeicieneeenee e default
11 Highest
3-0 Reserved ..., always reads 0
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Power Management-Specific Configuration Registers
Offset 80 — General Configuration 0 (00h)...........eeecounee. Rw  Offset 81 - General Configuration 1 (04h).....occessrusssraseee RW
7  Reserved ..o, always reads 0 7 1O Enable for ACPI 1/O Base
6  Sleep Button 0 Disable access to ACPI I/O block ......... default
0 DiSADIE ..o default 1 Allow access to Power Management I/O
1 Sleep Button is on GPI21 / ACSDIN3 pin (V3) Register Block (see offset 8B-88 to set the
5  Debounce LID and PWRBTN# Inputs for 16ms base address for this register block). The
This bit controls whether the debounce circuit for the definitions of the registers in the Power
LID# and PWRBTN# inputs is enabled to reduce Management I/O Register Block are included
possible noise. later in this document, following the Power
(O DT 1. LN default Management Subsystem overview.
1 Enable 6-4 Reserved ..., always reads 0
4  Reserved (Do Not Program).................... default =0 3 ACPITimer Count Select
3  Microsoft Sound Monitor in Audio Access 0 24-bit TIMET.....coviiiiiiieiieieieeeeeeees default
This bit controls whether an I/O access to the sound 1 32-bit Timer
port sets /0 Rx33-30[10] (Audio Access Status) = 1. 2  RTC Enable Signal Gated with PSON (SUSC#) in
0 DiSable ..ooovvieeieiiiiecieeieeeeeeen default Soft-Off Mode
1 Enable This bit controls whether RTC control signals are
2 Game Port Monitor in Audio Access gated during system suspend state. This is to prevent
This bit controls whether an I/O access to the game CMOS and Power-Well register data from being
port sets I/O Rx33-30[10] (Audio Access Status) = 1. corrupted during system on/off when the control
0 DiSADIC ..., default signals (PWRGD) may not be stable.
1 Enable 0 Disable
1  Sound Blaster Monitor in Audio Access 1 Enable default
This bit controls whether an I/O access to the sound 1 Clock Throttling Clock Select (STPCLK#)
blaster port sets /0 Rx33-30[10] (Audio Access This bit controls the timer tick base for the throttle
Status) = 1. timer.
(O 0T 1.3 N default 0 30 usec (480 usec cycle time when using a 4-
1 Enable bit tiIMEr) ..veeeeieeieeiieeeeee e default
0  MIDI Monitor in Audio Access 1 1 msec (16 msec cycle time when using a 4-bit
This bit controls whether an 1I/O access to the MIDI ) timer)
port sets I/O Rx33-30[10] (Audio Access Status) = 1. The timer tick base can be further lowered to 7.5 usec
0 DHSADIC ..o default (120 usec cycle time when using a 4-bit timer) by
1  Enable setting Rx8D[4] = 1. When Rx8D[4] = 1, the setting
of this bit is ignored.
0 Reserved (Do Not Program).................... default=0
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Offset 82 - ACPI Interrupt Select RW
7  ATX/ AT Power Indicator .....................cccoe... RO
0 ATX
1 AT
6 PSON (SUSCH) Gating ............ccooevvvvevveirniennnns RO

During system on/off, this status bit reports whether
PSON gating state has been completed, 0 meaning
that gating is active now and 1 meaning that gating is
complete. Software should not access any CMOS or
Power-Well registers until this bit becomes 1 if
Rx81[2] = 1 (see register description on previous
page).
0 PSON Gating Active
1  PSON Gating Complete
5 Reserved .....ccoocoiiiiiiiiienieee always reads 0
4  SUSC# AC-Power-On Default Value.................. RO
This bit is written at RTC Index 0D bit-7. If this bit
is 0, the system is configured to “default on” when
power is connected.
3-0 SCI Interrupt Assignment

This field determines the routing of the ACPI IRQ.
0000 Disabled ........ccceevevierienenenenineneeeeeene default
0001 TRQ1

0010 Reserved

0011 IRQ3

0100 IRQ4

0101 IRQ5

0110 IRQ6

0111 IRQ7

1000 TRQ8

1001 TRQ9

1010 IRQ10

1011 IRQ11

1100 IRQ12

1101 IRQ13

1110 IRQ14

1111 IRQ15
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Offset 85-84 - Primary Interrupt Channel (0000h)........ RW

Offset 87-86 - Secondary Interrupt Channel (0000h).... RW

If a device IRQ is enabled as a Primary IRQ, that device’s
IRQ can be used to generate wake events. The bits in this
register are used in conjunction with:

m PMIO Rx28[7] — Primary Resume Status
m PMIO Rx2A[7] — Primary Resume Enable

If a device on one of the IRQ’s is set to enable the Primary
Interrupt, once the device generates an IRQ, the PMIO
Rx28[7] status bit will become 1 to report the occurrence of
the Primary IRQ. If PMIO Rx2A[7] is set to 1 to enable
Resume-on-Primary-IRQ, the IRQ then becomes a wake
event.

15 1/0 = Ena/Disa IRQ15 as Primary Intrpt Channel
14 1/0 = Ena/Disa IRQ14 as Primary Intrpt Channel
13  1/0 = Ena/Disa IRQ13 as Primary Intrpt Channel
12 1/0 = Ena/Disa IRQ12 as Primary Intrpt Channel
11 1/0 = Ena/Disa IRQ11 as Primary Intrpt Channel
10 1/0 = Ena/Disa IRQ10 as Primary Intrpt Channel
1/0 = Ena/Disa IRQ9 as Primary Intrpt Channel
1/0 = Ena/Disa IRQ8 as Primary Intrpt Channel
1/0 = Ena/Disa IRQ7 as Primary Intrpt Channel
1/0 = Ena/Disa IRQ6 as Primary Intrpt Channel
1/0 = Ena/Disa IRQS5 as Primary Intrpt Channel
1/0 = Ena/Disa IRQ4 as Primary Intrpt Channel
1/0 = Ena/Disa IRQ3 as Primary Intrpt Channel
Reserved  .......coccooiiiiiiiie always reads 0
1/0 = Ena/Disa IRQ1 as Primary Intrpt Channel
1/0 = Ena/Disa IRQO0 as Primary Intrpt Channel

S = NWAR UMD RO

For legacy PMU, the bits in this register are used in
conjunction with:

m PMIO Rx28[1] — Secondary Event Timer Timeout Status
m PMIO Rx2A[7] — SMI on Secondary Event Timer Timeout

Secondary IRQ’s are different from Primary IRQ’s in that
systems that resume due to a Secondary IRQ can return
directly to suspend state after the secondary event timer times
out. For this to work, PMIO Rx2A[1] needs to be set to one to
enable SMI-on-Secondary-Event-Timer-Timeout (when PMIO
Rx28[1] = 1). The timer’s count value can be set via Rx93-
90[27-26].

15 1/0 = Ena/Disa IRQ15 as Secondary Intr Channel
14 1/0 = Ena/Disa IRQ14 as Secondary Intr Channel
13 1/0 = Ena/Disa IRQ13 as Secondary Intr Channel
12 1/0 = Ena/Disa IRQ12 as Secondary Intr Channel
11 1/0 = Ena/Disa IRQ11 as Secondary Intr Channel
10 1/0 = Ena/Disa IRQ10 as Secondary Intr Channel
1/0 = Ena/Disa IRQ9 as Secondary Intr Channel
1/0 = Ena/Disa IRQS8 as Secondary Intr Channel
1/0 = Ena/Disa IRQ7 as Secondary Intr Channel
1/0 = Ena/Disa IRQ6 as Secondary Intr Channel
1/0 = Ena/Disa IRQS5 as Secondary Intr Channel
1/0 = Ena/Disa IRQ4 as Secondary Intr Channel
1/0 = Ena/Disa IRQ3 as Secondary Intr Channel
Reserved  ........coccoiiiiiiii always reads 0
1/0 = Ena/Disa IRQ1 as Secondary Intr Channel
1/0 = Ena/Disa IRQO as Secondary Intr Channel

S = NWAR UMD RO
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Offset 8B-88 — Power Management I/O Base ......cc.ceueee. RW Offset 8D — Throttle / Clock Stop Control.........ccceeeeeeee RW
31-16 Reserved  .........cccooooiiiiiiiiiiniene always reads 0 7  Throttle Timer Reset..................cooceviennnnn. def=0
15-7 Power Management I/O Register Base Address 6-5 Throttle Timer
Port Address for the base of the 128-byte Power This field determines the number of bits used for the
Management 1/O Register block, corresponding to throttle timer, which in conjunction with the throttle
AD[15:7]. See “Power Management 1/O Space timer tick determines the cycle time of STPCLK#.
Registers” in this document for definitions of the For example, if a 2-bit timer and a 7.5 usec timer tick
registers in the Power Management I/O Register are selected, the STPCLK# cycle time would be 30
Block usec (2**2 x 7.5). If a 4-bit timer and a 7.5 usec
6-0 0000001b timer tick is selected, the cycle time would be 120
usec (2**4 x 7.5).
Offset 8C — Host Bus Power Management Control........ RW 0X  4-Bit oo default
7-4 Thermal Duty Cycle 10 3-Bit
This field determines the duty cycle of STPCLK# 11 2-Bit
when the THRM# pin is asserted. The STPCLK# (see also Rx8C[7-4] and PMIO Rx10[3-0])
duty cycle when THRM# is NOT asserted is 4  Fast Clock (7.5us) as Throttle Timer Tick
controlled by PMIO Rx10[3:0]. The duty cycle This bit controls whether the throttle timer tick uses
indicates the percentage of performance (the lower 7.5 usec as its time base (120 usec cycle time when
the percentage, the lower the performance and the using a 4-bit timer).
higher the power savings). If the Throttling Timer 0 Timer Tick is selected by Rx81[1]......... default
Width (Function 0 Rx8D[6-5]) is set to 3-bit width, 1 Timer Tick is 7.5 usec (Rx81[1] is ignored)
bit-0 of this field should be set to 0 (and the 3 SMI Level Output (Low)
performance increment will be 12.5%). If the 0 Disable.....oooviereeeeiieieeee e default
Throttling Timer Width is set to 2-bit width, bits 1-0 1 Enable (during an SMI event, SMI# is held
of this field should be set to 0 (and the performance low until SMI event status is cleared)
increment will be 25%). 2 Internal Clock Stop for PCI Idle
Throttling Timer Width This bit controls whether' the? internal PCI clock is
4-Bit 3_Bit 2_Bit stopped when PCKRUN# is high.
0000 -reserved-  -reserved-  -reserved- 0 PCI clock is not stopped.............coovvvvevns default
0001  6.25% -reserved-  -reserved- I PCI clock is stoppefi
0010  12.50%  12.50%  -reserved- 1 Internal Clock Stop During C3 .
0011 18.75% reserved-  -reserved- This bit coptrols whether the internal PCI clock is
0100  25.00%  25.00%  25.00% stopped during C3 state.
0101 31.25% reserved-  -reserved- 0 PCI clock is not stopped.....ccceeereeiennen. default
0110  37.50%  37.50%  -reserved- I PCI clock is stopped
0111 43.75%  -reserved- -reserved- 0 Internal Clock Stop During Suspend .
1000 50.00% 50.00% 50.00% This bit coptrols whether the internal PCI clock is
1001 56.25%  -reserved-  -reserved- stopped during Sgspend state.
1010 62.50% 62.50%  -reserved- 0 PCIclock is not stopped........ccceeveirennne default
1011 68.75%  -reserved-  -reserved- I PClclock is stopped
1100  75.00% 75.00% 75.00%
1101 81.25% -reserved-  -reserved-
1110 87.50% 87.50% -reserved-
1111 93.75% -reserved-  -reserved-
3  THRM Enable
0 Disable ....ccoeverenieiiicieeeeceeee default
1 Enable
2 Processor Break Event
0 Disable ..o default
1 Enable

1-0 Reserved

........................................ always reads 0
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Offset 93-90 - GP Timer Control (0000 0000h) .............. RW
31-30 Conserve Mode Timer Count Value
00 1/16second .......cccoeveeeeeeeeeieeeeeieeeenne. default
01 1/8 second
10 1 second

11 1 minute

29 Conserve Mode Status
This bit reads 1 when in Conserve Mode

28 Conserve Mode
This bit controls whether conserve mode (throttling)
is enabled. When this bit is set, the system can enter
conserve mode when primary activity is not detected
within a given time period (determined by bits 31-30
of this register). Primary activity is defined in PMIO

Rx33-30.
0 Disable ....coeeeeeeeeeeeieeeeee e default
1 Enable

27-26 Secondary Event Timer Count Value
00 2 milliseconds ........ccceeeverenencecneenenne default
01 64 milliseconds
10 ' second
11 by EOI + 0.25 milliseconds
25 Secondary Event Occurred Status
This bit reads 1 to indicate that a secondary event has
occurred (to resume the system from suspend) and
the secondary event timer is counting down.
24  Secondary Event Timer Enable
0 Disable ...ccooeeiiieieieeee e default
1 Enable

23-16 GP1 Timer Count Value (base defined by bits 5-4)
Write to load count value; Read to get current count

15-8 GPO Timer Count Value (base defined by bits 1-0)
Write to load count value; Read to get current count

5-4

1-0

GP1 Timer Start
On setting this bit to 1, the GP1 timer loads the value
defined by bits 23-16 of this register and starts
counting down. The GP1 timer is reloaded at the
occurrence of certain peripheral events enabled in the
GP Timer Reload Enable Register (Power
Management I/O Space Offset 38h). If no such event
occurs and the GP1 timer counts down to zero, then
the GP1 Timer Timeout Status bit is set to one (bit-3
of the Global Status register at Power Management
Register 1/0 Space Offset 28h). Additionally, if the
GP1 Timer Timeout Enable bit is set (bit-3 of the
Global Enable register at Power Management
Register I/O Space Offset 2Ah), then an SMI is
generated.
GP1 Timer Automatic Reload

0 GP1 Timer stops at 0 ......cceeceevvererenennne default

1 Reload GP1 timer automatically after counting

down to 0

GP1 Timer Base

00 Disable.....ccccoerereeieieieneneeeeeeeen default

01 1/16 second

10 1 second

11 1 minute

GPO Timer Start
On setting this bit to 1, the GPO timer loads the value
defined by bits 15-8 of this register and starts
counting down. The GPO timer is reloaded at the
occurrence of certain peripheral events enabled in the
GP Timer Reload Enable Register (Power
Management I/O Space Offset 38h). If no such event
occurs and the GPO timer counts down to zero, then
the GPO Timer Timeout Status bit is set to one (bit-2
of the Global Status register at Power Management
Register 1/0 Space Offset 28h). Additionally, if the
GPO Timer Timeout Enable bit is set (bit-2 of the
Global Enable register at Power Management
Register I/O Space Offset 2Ah), then an SMI is
generated.
GPO Timer Automatic Reload

0 GPO Timer stops at 0 ......ccccceeveererenennne. default

1 Reload GPO timer automatically after counting

down to 0

GPO Timer Base

00 Disable.....ccccoerereeiiieieeneeeeeen default

01 1/16 second

10 1 second

11 1 minute
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Offset 94 — Power Well Control wo Offset 95 — Miscellaneous Power Well Control.............. RW
7  SMBus Clock Select 7  CPUSTP# to SUSST# Delay Select
0 SMBus Clock from 14.31818 MHz Divider This bit controls the delay between the deassertion of
1  SMBus Clock from RTC 32.768 KHz ... defult CPUSTP# and the deassertion of SUSST# during a
6  Check Power Button Enable for STR/STD Wake- resume.
up by PWRBTN# 0 1 mSec MiNiMum ......ccceevereerererrenennennn default
0 Disable ...cccoeviriniiieieeeeeeee default 1 125 usec minimum
1 Enable 6  SUSST# Deasserted Before PWRGD for STD
5 Internal PLL Reset During Suspend 0 Disable
0 Enable.......c.ocoooeiiiiiiieeee, default 1 Enable (SUST# is deasserted before PWRGD
1 Disable when resuming from STD).................... default
4  SUSST1#/ GPO3 Select (Pin Y3) 5 Keyboard / Mouse Port Swap
0 SUSSTI#H oo default This bit determines whether the keyboard and mouse
1 GPO3 ports can be swapped.
3 Reserved ..o, always reads 0 0 Disable.....cccoeeerieiieiieiecieeee e default
2 GPO2/SUSA# Select (Pin AD3) 1 Enable
0 SUSAH oot default 4 Reserved  ......occoooiiiiieiieieeeee always reads 0
1 GPO2 3 SMB2/ GPO Select
1-0 GPOO Output Select (Pin AA3) 0 SMBDT2/SMBCK2......ccoovvvvernnnee. default
This field controls the GPOO output signal for Pulse 1  GPO26/GPO27
Width Modulation. 2 AOL 2 SMB Slave
00 GPOO Fixed Output Level (defined by PMIO This bit controls whether external SMB masters can
RXACOT) eevveeeeerieereeieeieeeeeeie e default access internal SMB registers (for Alert-On-LAN).
01 GPOO output is 1 Hz “SLOWCLK” 0 Enable.....ccovieriieiiieieeeeeeee, default
10 GPOO output is 4 Hz “SLOWCLK” 1 Disable
11 GPOO output is 16 Hz “SLOWCLK” 1 SUSCLK/ GPO4 Select
0 SUSCLK....ctiieieieieeeee e default
1 GPO4
0 USB Wakeup for STR / STD / SoftOff

Offset 96 — Power On / Reset Control

This bit controls whether USB Wakeup is enabled
when PMIO Rx21-20[14] (USB Wakeup Status) = 1.
This allows wakeup from STR, STD, Soft Off, and
POS.
0 Disable......ccooeeeeeiieiiieeeeeeee e default
1 Enable

RW

7-4 Reserved

........................................ always reads 0

3-0 CPU Frequency Strapping Value Output to NMI,

INTR, IGNNE#, and A20M# during RESET#

The value written to this field is strapped through
NMI, INTR, IGNNE#, and A20M# during RESET#
to determine the multiplier for setting the CPU’s
internal frequency. If the CPU hangs due to
inappropriate settings written here, the GP3 timer
(second timeout) can be used to initiate a system
reboot (PMIO Rx42[2] = 1). Refer to the BIOS
Porting Guide for additional details.
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Offset 98 — GP2 / GP3 Timer Control RW Offset 99 — GP2 Timer RW
7  GP3 Timer Start 7  Write: GP2 Timer Load Value .............. default =0
On setting this bit to 1, the GP3 timer loads the value Read: GP2 Timer Current Count
defined by Rx9A and starts counting down. The GP3 .
timer is reloaded at the occurrence of certain events Offset 9A — GP3 Timer RW
enabled in the GP Timer Reload Enable Register 7 Write: GP3 Timer Load Value .............. default =0

(Power Management I/O Space Offset 38h). If no
such event occurs and the GP3 timer counts down to
zero, then the GP3 Timer Timeout Status bit is set to
one (bit-13 of the Global Status register at Power
Management Register I/O Space Offset 28h).
Additionally, if the GP3 Timer Timeout Enable bit is
set (bit-13 of the Global Enable register at Power
Management Register I/O Space Offset 2Ah), then an
SMI is generated.
6  GP3 Timer Automatic Reload
0 GP3 Timer stops at 0 .......cccceeveeevererenen. default
1 Reload GP3 timer automatically after counting
down to 0
5-4 GP3 Timer Tick Select

00 Disable .....ccceveeneeniiiiicieeeee default

01 1/16 second

10 1 second

11 1 minute

3 GP2 Timer Start
On setting this bit to 1, the GP2 timer loads the value
defined by Rx99 and starts counting down. The GP2
timer is reloaded at the occurrence of certain events
enabled in the GP Timer Reload Enable Register
(Power Management I/O Space Offset 38h). If no
such event occurs and the GP2 timer counts down to
zero, then the GP2 Timer Timeout Status bit is set to
one (bit-12 of the Global Status register at Power
Management Register I/O Space Offset 28h).
Additionally, if the GP2 Timer Timeout Enable bit is
set (bit-12 of the Global Enable register at Power
Management Register I/O Space Offset 2Ah), then an
SMI is generated.
2 GP2 Timer Automatic Reload
0 GP2 Timer stops at 0 ......cccceeveveveeerenen. default
1 Reload GP2 timer automatically after counting
down to 0
1-0 GP2 Timer Tick Select

00 Disable .....ccoceeieieiieiieie e default

01 1/16 second

10 1 second

11 1 minute

Read: GP3 Timer Current Count

Offset C3-C0 — Power Management Capability.............. RO

31-16 Power Management Capability.always reads 0002h
15-8 Next Pointer...............cccocevvevennnn. always reads 00h
7-0 Capability ID .............ccoeeiree always reads 01h

Offset C7-C4 — Power Mgmt Capability CSR................ RW

31-24 Power Management Data .............. always reads 00h
23-16 PM CSR P2P Support Extensions always reads 00h
15-0 PM Control / Status (D0/D3 Only)..default = 0000h
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System Management Bus-Specific Configuration Registers

SMB GPIO Slave Command Codes

Offset D1-D0 — SMBus I/0 Base RW SMBus Command Code 0 — GPIO Slave Input Port...... RO
15-4 1/0 Base (16-byte I/O space) ............... default = 00h 7-0 InputData ... default per pins
3-0 Fixed . always reads 0001b Reflects the incoming logic levels of the pins,

. regardless of whether the pin is defined as an input or

Offset D2 — SMBus Host Configuration..........cceeevesencenns RW an output. Writes to this register have no effect.

7-4 Reserved
3 SMBus Interrupt Type
0 SMI e default
1 SCI
2 Reserved ... always reads 0
1  SMBus Interrupt Enable
0 Disable SCI/SMI.......ccoovvivvvveiiiiieenns default
1 Enable SCI/ SMI
0 SMBus Host Controller Enable
0 Disable SMB controller functions.......... default
1 Enable SMB controller functions

Offset D3 — SMBus Host Slave Command.........ccceeeeeeeeee RW
7-0 SMBus Host Slave Command Code.......... default=0
Offset D4 — SMBus Slave Address for Port 1 ................. RW
7-1 SMBus Slave Address for Port1 .............. default=0

0 Read/ Write for Shadow Port 1
Offset DS — SMBus Slave Address for Port 2 ........ccceeeeee RW
7-1 SMBus Slave Address for Port2 .............. default=0

0 Read/ Write for Shadow Port 2

Offset D6 — SMBus Revision ID RO
7-0 SMBus Revision Code

SMBus Command Code 1 — GPIO Slave Output Port.. RW

7-0 OutputData.............coccooiiiiiiiiiiiee default =0
Controls the levels of the GPIO output pins defined
as outputs. Bit values in this register have no effect
on pins defined as inputs. Reads from this register
reflect the saved value last written, not the actual pin
value.

SMBus Cmd Code 2 — GPIO Slave Polarity Inversion . RW

7-0 Polarity Inversion................coocceeenene default = OFh
This register enables polarity inversion of pins
defined as inputs by Command Code 3.

0 Corresponding pin’s polarity unchanged
1 Corresponding pin’s polarity inverted

SMBus Cmd Code 3 — GPIO Slave I/O Configuration . RW

7-0 Input/ Output Configuration............ default = OFFh
This register configures the directions of the 1/O pins.

0 Corresponding pin is an output
1 Corresponding pin is an inpUt....eeeesseesss default
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General Purpose 1/0 Control Registers
Offset E0 — GPI Inversion Control RW Offset ES — GPIO 1/0 Select 1 RW
7-4 GPI[27-24] Input Inversion 7  Voltage Regulator Change Timer Select
0 Non-inverted .......ooooveeveveeiiiiieeeeeeeenee default 0 100 USEC...ccuvvieeeeeeeeeeeeeeeeeeeeee e default
1 Inverted 1 200 usec
3-0 GPI[19-16] Input Inversion 6 AGPBZ# Source of Bus Master Status
0 Non-inverted ........coooveevvvvevieieeeeieeeeennee default 0 Disable......coveeeeeiiiiiieecieeee e default
1 Inverted 1 Enable
5 External APIC Wakeup from INTH#
Offset E1 — GPI SCI/ SMI Select RW 0 Disable....cooouiieieiiiieieeeeeeeeeee e default
7-4 GPI[27-24] SCI / SMI Select 1 Enable
When GPI[27-24, 19-16] are set to enable SCI / SMI 4  VGATE on GPIOS8 (Pin AC9)
generation (PMIO Rx52), this field determines 0 ACO=GPIOS......oooveeereeeereeerererns default
whether an SCI or SMI is generated. 1 AC9=VGATE (bit 1 & RxE4[6] are ignored)
0 SCIL e default 3 CPU Frequency Change .......................... default=0
1 SMI AC8  R22 AB9 P21
3-0  GPI[19-16] SCI/SMI Select 0 Enable VIDSEL GHI# VRDSLP DPSLP#
0 SCI e, default 1 Disable GPIO28 GPI0O22 GPIO29 GPIO23
1 SMI 2  PCS1# on ACSDIN3 (Pin V3)
) 0 V3 =ACSDIN3/GPIO21 / SLPBTN#. default
Offset E4 — GPO Pin Select RW | V3 =PCS1# (RXE4[6] ignored)
7 Reserved .....oooooiiiiiiiiiiee always reads 0 1 PCS0# on ACSDIN2 (Pin U1)

6 ACSDIN2,3/ GP1020,21 Select (Pins U1, V3)
This bit is ignored if any of RXES bits 1,2, 4, or 5= 1
0 Ul =ACSDIN2, V3 = ACSDIN3.......... default
1 Ul =GPI020, V3 = GPIO21
5 UDPWRxx/ GPIQY Select (Pins D25, D26)
0 D25=UDPWREN#, D26 = UDPWR ..default
1 D25=GP09, D26 = GP19
4  GPIOJ[15:12] Direction (Pins B3, A3, E4, D4)
0 Input (pins are GPI[15:12] / INT[H:E]) .default
1 Output (pins are GPO[15:12])
(see also Rx5BJ[1] for GPO/Int select)
3 GPIOS8 Pin Direction (Pin AC9)
0 Input (AC9=GPI8 / VGATE)................. default
(see RXxE5[4] for GPI8 / VGATE select)
1 Output (AC9=GPOS)
2 GNT5#/ GPOT7 Select (Pin R2)
REQS5# / GPI7 Select (Pin R3)
0 R2=GPO7,R3=GPI7 .cccocvnirrrrecne default
1 R2=GNT5#, R3 =REQ5#
1  PCISTP#/ GPOG6 Select (Pin AF6)
0 AF6=PCISTP#...ccoeoeeiiiiirecee default
1  AF6=GPO6
0 CPUSTP#/ GPOS5 Select (Pin AC7)
0 ACT7=CPUSTPH...cecoeeteeeereeeennne default
1 AC7=GPO5

0 Ul =ACSDIN2/GPIO20..................... default
1 Ul =PCS0# (RxE4[6] ignored)
0 SATALED# Function on GPI0O28 (Pin ACS8)

0 Disable..uueiiiiiiiiiiiiiieeeeeeeeeeeees default
1 Enable
Offset E6 — GPIO 1/0O Select 2 RW
7  GPI31/ GPO31 (GPIOD) Select (Pin AC6)
0 AC6=GPI31..cccireeceeeeeeeeeeeeeene default

1 AC6 =GPO31/GPIOD
6 GPI30/GPO30 (GPIOC) Select (Pin AF5)
0 AF5=GPI30...cccootnririreieeeeerennn default
1 AF5=GPO30/GPIOC
5-2 Reserved ..o, always reads 0
1  GPI25/GPO25 (GPIOB) Select (Pin AD5)
0 ADS5=GPI25...ccoiiiiieieee default
1 ADS5 = GPO25/GPIOB
0 GPI24/ GPO24 (GPIOA) Select (Pin AES)
0 AE5=GPI24 ..., default
1 AE5=GP024/GPIOA
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Watchdog Timer Registers

Offset EB-E8 — Watchdog Timer Memory Base............. RW

31-8 Watchdog Timer Memory Base [31:8]
7-0 Reserved ..., always reads 0

Offset EC — Watchdog Timer Control (00h)................... RW
7-3 Reserved  ......oocoooiiiiiiiieieeee, always reads 0
2  C3 VID/FID Latency Reduce to Sus
1  Watchdog Timer
0 Disable ..o default
1 Enable (after being set to 1, this bit can only
be set to 0 by PCI reset)
0 Watchdog Timer Memory
0 Disable ....ccocevererieiiiciececeeee default
1 Enable
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Power Management I/O-Space Registers

Basic Power Management Control and Status

I/O Offset 1-0 - Power Management Status ......c.ccceeuees RWC /O Offset 3-2 - Power Management Enable.................. RW

The bits in this register are set only by hardware and can be
reset by software by writing a one to the desired bit position.

15  Wakeup Status ..........cccooovvevveeiieereenn default=0
This bit is set when the system is in the suspend state
and an enabled resume event occurs. Upon setting
this bit, the system automatically transitions from the
suspend state to the normal working state (from C3 to
CO for the processor).

14-12 Reserved  .......cccooviviiiiieiieieeeen, always reads 0
11  Abnormal Power-Off Status ................... default =0
10 RTC Alarm Status ...........ccoceeeeeienenennnne default=10

This bit is set when the RTC generates an alarm (on
assertion of the RTC IRQ signal).

9  Sleep Button Status................ccevereeenen. default =0
This bit is set when the sleep button is pressed
(SLPBTN# signal asserted low).

8 Power Button Status.................cccceeee. default =0
This bit is set when the PWRBTN# signal is asserted
low. If the PWRBTN# signal is held low for more
than four seconds and this bit is cleared, the system
will transition into the soft off state.

7-6 Reserved  .......ocoooiiiiiiiiiieee, always reads 0

5 Global Status........cccocooerinininiiiiienn default=10
This bit is set by hardware when the BIOS Release
bit is set (typically by an SMI routine to release
control of the SCI / SMI lock). When this bit is
cleared by software (by writing a one to this bit
position) the BIOS Release bit is also cleared at the
same time by hardware.

4  Bus Master Status...........ccccocceeeeeieninenne default=10
This bit is set when a system bus master requests the
system bus. All PCI master, ISA master and ISA
DMA devices are included.

3-1 Reserved ..., always reads 0

0  ACPI Timer Carry Status....................... default =0
The bit is set when the 23™ (31st) bit of the 24 (32)
bit ACPI power management timer changes.

The bits in this register correspond to the bits in the Power
Management Status Register at offset 1-0.

15 Reserved ..., always reads 0

14-12 Reserved  .....ccoooiiiiiiiiiiiieeeee, always reads 0
11 Reserved  ......cccooooiiiiiiiiiiieeee always reads 0
10 RTC Alarm Enable............c.coccceniinne default=0

This bit may be set to trigger either an SCI or an SMI
(depending on the setting of the SCI Enable bit) to be
generated when the RTC Status bit is set.

9  Sleep Button Enable................................. default=0
This bit may be set to trigger either an SCI or SMI
when the Sleep Button Status bit is set.

8 Power Button Enable ............................... default =10
This bit may be set to trigger either an SCI or an SMI
(depending on the setting of the SCI Enable bit) to be
generated when the Power Button Status bit is set.

7-6 Reserved  .......occooiiiiiiiiiieieee, always reads 0
5 GlobalEnable..............c..coocooniiiine. default =0
This bit may be set to trigger either an SCI or an SMI
(depending on the setting of the SCI Enable bit) to be
generated when the Global Status bit is set.

4  Reserved ... always reads 0

3-1 Reserved ..o, always reads 0
0 ACPITimer Enable ...............ococeenins default=0
This bit may be set to trigger either an SCI or an SMI
(depending on the setting of the SCI Enable bit) to be
generated when the Timer Status bit is set.
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1/0 Offset 5-4 - Power Management Control ......eeeeeeeeees RW

15

14
13

12-10

o

Soft Resume

This bit is used to allow a system using an AT power
supply to operate as if an ATX power supply were
being used. Refer to the BIOS Porting Guide for
implementation details.

0 Disable ....ccoevveiieieeieieeeeeeeeeene default
1 Enable
Reserved  .......cocooviiiviiieee always reads 0

Sleep Enable...............cccoccoeiiene Write 1 to activate
This is a write-only bit; reads from this bit always
return zero. Writing a one to this bit causes the
system to sequence into the sleep (suspend) state
defined by the Sleep Type field.

Sleep Type

000 Normal On

001 Suspend to RAM (STR)

010 Suspend to Disk (STD) (also called Soft Off).
The VCC power plane is turned off while the
VSUS33 and VBAT planes remain on.
Reserved
Power On Suspend without Reset

101 Power On Suspend with CPU/PCI Reset

11x Reserved
In any sleep state, there is minimal interface between
powered and non-powered planes so that the effort
for hardware design may be well managed.

Reserved  .......cccoiiiiiiiiii always reads 0
STD Command Generates System Reset Only
0 Disable ....ccoceveniniiieeeeeecee default
1 Enable (STD command generates a system
reset and not STD)
Reserved  .......ccocooviiviiiiieee always reads 0
Global Release.............ccocuvvvveeennn. WO, default =0
This bit is set by ACPI software to indicate the
release of the SCI / SMI lock. Upon setting of this
bit, the hardware automatically sets the BIOS Status
bit. The bit is cleared by hardware when the BIOS
Status bit is cleared by software. Note that the setting
of this bit will cause an SMI to be generated if the
BIOS Enable bit is set (bit-5 of the Global Enable
register at offset 2Ah).
Bus Master Reload
This bit controls whether bus master requests (PMIO
Rx00[4] = 1) transition the processor from C3 to CO
state.
0 Bus master requests are ignored by power
management 10giC........ccceovvereeerieniiennne default
1 Bus master requests transition the processor
from the C3 state to the CO state

011
100

SCI/ SMI Select
This bit controls whether SCI or SMI is generated for
power management events triggered by the Power
Button, Sleep Button, and RTC (when PMIO Rx1-0
bits 8, 9, or 10 equal one).
0 Generate SMI .......coevivinininiiinceee default
1 Generate SCI
Note that certain power management events can be
programmed individually to generate an SCI or SMI
independent of the setting of this bit (refer to the
General Purpose SCI Enable and General Purpose
SMI Enable registers at offsets 22 and 24). Also,
Timer Status & Global Status always generate SCI
and BIOS Status always generates SMI.

1/0 Offset 0B-08 - Power Management Timer ............... RW

31-24 Extended Timer Value

23-0

This field reads back 0 if the 24-bit timer option is
selected (Rx81 bit-3).

Timer Value

This read-only field returns the running count of the
power management timer. This is a 24/32-bit counter
that runs off a 3.579545 MHz clock, and counts while
in the SO (working) system state. The timer is reset
to an initial value of zero during a reset, and then
continues counting until the 14.31818 MHz input to
the chip is stopped. If the clock is restarted without a
reset, then the counter will continue counting from
where it stopped.
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Processor Power Management Registers

1/0 Offset 13-10 - Processor & PCI Bus Control ........... RW

31-12 Reserved

11

10

........................................ always reads 0
Disable PCISTP# When PCKRUN# is Deasserted

0 Enable....cooooooveeeieieieeeeee default
1 Disable
PCI Bus Clock Run Without Stop
0 PCKRUN# is always asserted................ default
1 PCKRUN# will be de-activated after the PCI
bus is idle for 26 clocks
Host Clock Stop

This bit controls whether CPUSTP# is asserted in C3
and S1 states. Normally CPUSTP# is not asserted in
C3 and S1 states, only STPCLK# is asserted.
0 CPUSTP# will not be asserted in C3 and S1
states (only STPCLK# is asserted)......... default
1 CPUSTP# will be asserted in C3 and S1 states
Assert SLP# for Processor Level 3 Read
This bit controls whether SLP# is asserted in C3
state.
0 SLP# is not asserted in C3 state.............. default
1 SLP# is asserted in C3 state
Used with Intel CPUs only.
Lower CPU Voltage During C3 / S1
This bit controls whether the CPU voltage is lowered
when in C3/S1 state. The voltage is lowered using
the VRDSLP signal to the voltage regulator. PMIO
RxES5[3] must be 0 to enable the voltage change
function. Bits 8 and 9 of this register must also be set
to 1.
0 Disable (normal voltage during C3/S1) ....... def
1 Enable (lower voltage during C3/S1)
Reserved ..o always reads 0
Throttling Enable
Setting this bit starts clock throttling (modulating the
STPCLK# signal) regardless of the CPU state. The
throttling duty cycle is determined by bits 3-0 of this
register.

3-0

1/0 Offset 14 - Processor Level 2

Throttling Duty Cycle

This field determines the duty cycle of the STPCLK#
signal when the system is in throttling mode
("Throttling Enable" bit of this register set to one).
The duty cycle indicates the percentage of
performance (the lower the percentage, the lower the
performance and the higher the power savings). If
the Throttling Timer Width (Function 0 Rx8D[6-5])
is set to 3-bit width, bit-0 of this field should be set to
0 (and the performance increment will be 12.5%). If
the Throttling Timer Width is set to 2-bit width, bits
1-0 of this field should be set to 0 (and the
performance increment will be 25%).

Throttling Timer Width
4-Bit 3-Bit 2-Bit

0000 -reserved- -reserved- -reserved-
0001 6.25% -reserved-  -reserved-
0010  12.50% 12.50% -reserved-
0011 18.75% -reserved-  -reserved-
0100  25.00% 25.00% 25.00%

0101 31.25% -reserved-  -reserved-
0110 37.50% 37.50% -reserved-
0111  43.75% -reserved-  -reserved-
1000  50.00% 50.00% 50.00%

1001 56.25% -reserved-  -reserved-
1010  62.50% 62.50% -reserved-
1011 68.75% -reserved-  -reserved-
1100  75.00% 75.00% 75.00%

1101 81.25% -reserved-  -reserved-
1110  87.50% 87.50% -reserved-
1111 93.75% -reserved-  -reserved-

RO

7-0

Level 2 always reads 0
Reads from this register put the processor into the
Stop Grant state (the VT8237R asserts STPCLK# to
suspend the processor). Wake up from Stop Grant
state is by interrupt (INTR, SMI, and SCI).

Reads from this register return all zeros; writes to this register
have no effect.

1/0 Offset 15 - Processor Level 3

RO

7-0

Level 3 always reads 0
Reads from this register put the processor in the C3
clock state with the STPCLK# signal asserted. If
Rx10[9] = 1 then the CPU clock is also stopped by
asserting CPUSTP#. Wakeup from the C3 state is by
interrupt (INTR, SMI, and SCI).

Reads from this register return all zeros; writes to this register
have no effect.
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General Purpose Power Management Registers

I/O Offset 21-20 - General Purpose Status........cceeveeuees RWC I/O Offset 23-22 - General Purpose SCI Enable............ RW

15 North Bridge SERR# Status 15 Enable SCI on setting of Rx21-20[15]............. def=0

14 USB Wake-Up Status 14 Enable SCI on setting of Rx21-20[14]............. def=0

For STR / STD / Soff 13 Enable SCI on setting of Rx21-20[13]............. def=0

13 AC97 Wake-Up Status 12 Enable SCI on setting of Rx21-20[12]............. def=0

Can be set only in suspend mode 11 Enable SCI on setting of Rx21-20[11]............. def=0

12 Battery Low Status 10  Enable SCI on setting of Rx21-20[10]............. def=0

Set when the BATLOW# input is asserted low. 9  Enable SCI on setting of Rx21-20[9]............... def=0

11 Notebook Lid Status 8 Enable SCI on setting of Rx21-20[8]............... def=0

Set when the LID input detects the edge selected by 7  Enable SCI on setting of Rx21-20[7]............... def=0

Rx2C bit-7 (0=rising, 1=falling). 6  Enable SCI on setting of Rx21-20[6]............... def=0

10 Thermal Detect Status 5  Enable SCI on setting of Rx21-20[5]............... def=0

Set when the THRM# input detects the edge selected 4  Enable SCI on setting of Rx21-20[4]............... def=0

by Rx2C bit-6 (O=rising, 1=falling). 3 Enable SCI on setting of Rx21-20[3]............... def=0

9  Internal Mouse Controller PME Status 2 Enable SCI on setting of Rx21-20[2]............... def=0

8 Ring Status 1  Enable SCI on setting of Rx21-20[1]............... def=0

Set when the RING# input is asserted low. 0  Enable SCI on setting of Rx21-20[0]............... def=0

|

GP3 Timer Timeout Status
6 INTRUDER# Status
Set when the INTRUDER# pin is asserted low.
5 PME# Status
Set when the PME# pin is asserted low.
4  EXTSMI# Status
Set when the EXTSMI# pin is asserted low.
3  Internal LAN PME Status
Set when the internal LAN PME signal is asserted.
2 Internal Keyboard Controller PME Status
Set when the internal KBC PME signal is asserted.
1  GPI1 Status
Set when the GPI1 pin is asserted low.
0  GPIO Status
Set when the GPIO pin is asserted low.

Note that the above bits correspond one for one with the bits
of the General Purpose SCI Enable and General Purpose SMI
Enable registers at offsets 22 and 24: an SCI or SMI is
generated if the corresponding bit of the General Purpose SCI
or SMI Enable registers, respectively, is set to one.

The above bits are set by hardware only and can only be
cleared by writing a one to the desired bit.

These bits allow generation of an SCI using a separate set of
conditions from those used for generating an SMI.

/O Offset 25-24 - General Purpose SMI Enable........... RW
15 Enable SMI on setting of Rx21-20[15]............ def=0
14 Enable SMI on setting of Rx21-20[14]............ def=0
13  Enable SMI on setting of Rx21-20[13]............ def=0
12 Enable SMI on setting of Rx21-20[12]............ def=0
11 Enable SMI on setting of Rx21-20[11]............. def=0
10 Enable SMI on setting of Rx21-20[10]............. def=0
9  Enable SMI on setting of Rx21-20[9].............. def=0
8 Enable SMI on setting of Rx21-20[8].............. def=0
7  Reserved ... always reads 0
6  Enable SMI on setting of Rx21-20[6].............. def=0
5  Enable SMI on setting of Rx21-20[5].............. def=0
4  Enable SMI on setting of Rx21-20[4].............. def=0
3 Enable SMI on setting of Rx21-20[3].............. def=0
2 Enable SMI on setting of Rx21-20[2].............. def=0
1  Enable SMI on setting of Rx21-20[1]............... def=0
0  Enable SMI on setting of Rx21-20[0].............. def=0

These bits allow generation of an SMI using a separate set of
conditions from those used for generating an SCI.
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Generic Power Management Registers
1/0 Offset 29-28 - Global Status RWC 1/0 Offset 2B-2A - Global Enable RW

15 PCS1 Access Status............ccoooeeveenreennne default =0 15 PCS1SMIEnable.................occoocrnnnn. default =0

14 PCSO0 Access Status............ccoeeeeeneenene default=10 14 PCSOSMIEnable..............cooconinininnnen. default=10

13 GP3 Timer Timeout Status..................... default =0 13 GP3 Timer Timeout SMI Enable............ default =0

12 GP2 Timer Timeout Status..................... default =0 12 GP2 Timer Timeout SMI Enable............ default =0

11 SERIRQ SMI Status...............cccoeeevvennen.. default=0 11 SERIRQ SMI Enable...............c..c......... default=0

10 Rx5][5] Write SMI Status......................... default =10 10 SMI on Sleep Enable Write...................... default=0
This bit reports whether Rx5[5] is written. If
Rx2B[3] is set to enable SMI, an SMI in generated
when this bit = 1.

9 Reserved  ........coccooiiiiiiiniiiee always reads 0 9 Reserved ... always reads 0

8 PCKRUN# Resume Status...................... default =0 8 PCKRUN# Resume Enable...................... default =0
This bit is set when PCI bus peripherals wake up the This bit may be set to trigger an SMI to be generated
system by asserting PCKRUN# when the PCKRUN# Resume Status bit is set.

7  Primary IRQ/INIT/NMI/SMI Resume Statusdef=0 7  Primary IRQ/INIT/NMI/SMI Resume Enable In
This bit is set at the occurrence of primary IRQs as Post State ..o default =10
defined in Rx85-84 of PCI configuration space This bit may be set to trigger an SMI to be generated

6  Software SMI Status..............c.ccoceeenne. default =0 when the Primary IRQ / INIT / NMI / SMI Resume
This bit is set when the SMI Command port (Rx2F) Status bit is set.
is written. 6  SMI on Software SMI ...............cccceeenen. default =0

5 BIOS Status......c.cccoevvevievieiieieeieeienen, default =10 This bit may be set to trigger an SMI to be generated
This bit is set when the Global Release bit is set to when the Software SMI Status bit is set.
one (typically by the ACPI software to release 5 SMlIon BIOS Status...........cccoceeenenennne default =10
control of the SCI/SMI lock). When this bit is reset This bit may be set to trigger an SMI to be generated
(by writing a one to this bit position) the Global when the BIOS Status bit is set.

Release bit is reset at the same time by hardware.

4 Legacy USB Status.............cccoceeviennnene default=10
This bit is set when a legacy USB event occurs. This
is normally used for USB keyboards. 4 SMlonLegacy USB.........ccoovvevvvvennnnne. default=0

3  GPI1 Timer Time Out Status................... default=0 This bit may be set to trigger an SMI to be generated
This bit is set when the GP1 timer times out. when the Legacy USB Status bit is set.

2 GPO Timer Time Out Status................... default=10 3  SMI on GP1 Timer Time Out ................. default=10
This bit is set when the GPO timer times out. This bit may be set to trigger an SMI to be generated

1  Secondary Event Timer Time Out Status...... def=0 when the GP1 Timer Timeout Status bit is set.

This bit is set when the secondary event timer times 2 SMI on GPO Timer Time Out ................. default =0
out. This bit may be set to trigger an SMI to be generated

0  Primary Activity Status........................... default =10 when the GPO Timer Timeout Status bit is set.

This bit is set at the occurrence of any enabled 1  SMI on Secondary Event Timer Time Out....def=0
primary system activity (see the Primary Activity This bit may be set to trigger an SMI to be generated
Detect Status register at offset 30h and the Primary when the Secondary Event Timer Timeout Status bit
Activity Detect Enable register at offset 34h). After is set.

checking this bit, software can check the status bits in 0  SMI on Primary Activity ......................... default =0

the Primary Activity Detect Status register at offset
30h to identify the specific source of the primary
event. Note that setting this bit can be enabled to
reload the GPO timer (see bit-0 of the GP Timer
Reload Enable register at offset 38).

Note that SMI can be generated based on the setting of any of
the above bits (see the Rx2A Global Enable register bit
descriptions in the right hand column of this page).

The bits in this register are set by hardware only and can only
be cleared by writing a one to the desired bit position.

The bits in this register are for SMI’s only while the bits in
Rx21-20 are for SMI’s and SCI’s

This bit may be set to trigger an SMI to be generated
when the Primary Activity Status bit is set.
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1/0 Offset 2D-2C - Global Control RW 1/0 Offset 2F - SMI Command RW

15-12 Reserved
11 IDE Secondary Bus Power-Off

0 Disable ....oooveeeieeeiieeeeeeeee e default
1 Enable
10 IDE Primary Bus Power-Off
0 Disable .....cooeeeeieeiieeieeeeeee e, default
1 Enable
9 Reserved .....ccooeiiieiiiieiieeee always reads 0
8 SMI Active

0 SMIInactive.......cccoeevereeneeeiieieeieieenene default
1 SMI Active. If the SMI Lock bit is set, this bit
needs to be written with a 1 to clear it before
the next SMI can be generated.
7  LID Triggering Polarity
0 Rising Edge.....ccoocvvvevienieieieeieeeenn default
1 Falling Edge
6 THRM# Triggering Polarity
0 Rising Edge.....ccooovviivienieieieieeee, default
1 Falling Edge
5 Battery Low Resume Disable
0 Enable resume.........cccceeeverenencneneenne. default
1 Disable resume from suspend when
BATLOWH# is asserted
4-3 Reserved .......occooviiiiiiiiieeee, always reads 0
2 Power Button Triggering Select
0 SCI/SMI generated by PWRBTN# rising edge

1 SCI/SMI generated by PWRBTN# falling
edge
Set to zero to avoid the situation where the Power
Button Status bit is set to wake up the system then
reset again by PBOR Status to switch the system into
the soft-off state.
1  BIOS Release
This bit is set by legacy software to indicate release
of the SCI/SMI lock. Upon setting of this bit,
hardware automatically sets the Global Status bit.
This bit is cleared by hardware when the Global
Status bit cleared by software.
Note that if the Global Enable bit is set (Power
Management Enable register Rx2[5]), then setting
this bit causes an SCI to be generated (because
setting this bit causes the Global Status bit to be set).
0 SMI Enable
0 Disable all SMI generation .................... default
1 Enable SMI generation

7-0 SMI Command
Writing to this port sets the Software SMI Status bit.
Note that if the Software SMI Enable bit is set (see
Global Enable register Rx2A[6]), then an SMI is
generated.
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1/0 Offset 33-30 - Primary Activity Detect Status....... RWC 1/0 Offset 37-34 - Primary Activity Detect Enable........ RW

These bits correspond to the Primary Activity Detect Enable
bits in Rx37-34. If the corresponding bit is set in that register,
setting of a bit below will cause the Primary Activity Status
(PACT _STS) bit to be set (Global Status register Rx28[0]).
All bits in this register default to 0, are set by hardware only,
and may only be cleared by writing 1s to the desired bit.

31-11 Reserved
10  Audio Access Status
Set if Audio is accessed.

.......................................... always read 0
(AUD_STS)

9 Keyboard Controller Access Status .... (KBC_STS)
Set if the KBC is accessed via I/O port 60h.

8  VGA Access Status (VGA_STS)
Set if the VGA port is accessed via I/O ports 3BO0-
3DFh or memory space A0000-BFFFFh.

7  Parallel Port Access Status......ccceceeeennes (LPT_STS)
Set if the parallel port is accessed via I/O ports 278-
27Fh or 378-37Fh (LPT2 or LPT1).

6  Serial Port B Access Status ............... (COMB_STS)
Set if the serial port is accessed via 1/O ports 2F8-
2FFh or 2E8-2Efh (COM2 and COM4 respectively).

5  Serial Port A Access Status......ccc.e.. (COMA_STS)
Set if the serial port is accessed via I/O ports 3F8-
3FFh or 3E8-3EFh (COM1 and COM3, respectively).

4  Floppy Access Status (FDC_STS)
Set if the floppy controller is accessed via I/O ports
3F0-3F5h or 3F7h.

3 Secondary IDE Access Status .............. (SIDE_STS)
Set if the IDE controller is accessed via I/O ports
170-177h or 376h.

2 Primary IDE Access Status................. (PIDE_STS)
Set if the IDE controller is accessed via I/O ports
1F0-1F7h or 3F6h.

1  Primary Interrupt Activity Status......(PIRQ_STS)
Set on the occurrence of a primary interrupt (enabled
via the "Primary Interrupt Channel" register at
Device 17 Function 0 PCI configuration register
offset 84h).

0  PCI Master Access Status ......cceeeeeeceene (DRQ_STS)
Set on the occurrence of PCI master activity.

Note: Setting of Primary Activity Status (PACT_STS) may be
done to enable a "Primary Activity Event": an SMI will be
generated if the Primary Activity Enable bit is set (Global
Enable register Rx2A[0]) and/or the GPO timer will be
reloaded if the "GPO Timer Reload on Primary Activity" bit is
set (GP Timer Reload Enable register Rx38[0]).

Note: Bits 2-9 above also correspond to bits of GP Timer
Reload Enable register Rx38: If bits are set in that register,
setting a corresponding bit in this register will cause the GP1
timer to be reloaded.

These bits correspond to the Primary Activity Detect Status
bits in Rx33-30. Setting of any of these bits also sets the
Primary Activity Status (PACT _STS) bit (Rx28[0]) which
causes the GPO timer to be reloaded (if the Primary Activity
GPO Enable bit is set) or generates an SMI (if Primary
Activity Enable is set).

31-11 Reserved  ......cccoooeiieiiiiiiieeee always read 0

10 SMI on Audio Status (AUD_EN)
0 Don'tset PACT STS if AUD_STS is set.... def
1 Set PACT STSif AUD_STS is set

9  SMI on Keyboard Controller Status .... (KBC_EN)
0 Don'tset PACT STSif KBC STSis set....def
1 Set PACT STSif KBC STS is set

8 SMI on VGA Status (VGA_EN)
0 Don't set PACT STS if VGA_STS is set.... def
1 Set PACT _STSif VGA_STS is set

7  SMI on Parallel Port Status............cueeu.. (LPT_EN)
0 Don't set PACT STSif LPT STSis set.....def
1 Set PACT STSif LPT STS is set

6  SMI on Serial Port B Status................ (COMB_EN)
0 Don't set PACT STS if COMB_STS is set. def
1 Set PACT STSif COMB STS is set

5  SMI on Serial Port A Status.............. (COMA_EN)
0 Don'tset PACT STS if COMA_STS is set. def
1 Set PACT _STS if COMA_STS is set

4  SMI on Floppy Status (FDC_EN)
0 Don't set PACT STSif FDC STS is set..... def
1 Set PACT STSif FDC STSis set

3 SMI on Secondary IDE Status .............. (SIDE_EN)
0 Don't set PACT _STS if SIDE_STS is set.... def
1 Set PACT STSif SIDE STS is set

2 SMI on PrimaryIDE Status...........cc..... (PIDE_EN)
0 Don't set PACT STS if PIDE STS is set.... def
1 Set PACT STSif PIDE STS is set

1  SMI on Primary IRQ Status ................ (PIRQ_EN)
0 Don't set PACT STS if PIRQ_STS is set ... def
1 Set PACT STSif PIRQ STSis set

0  SMI on PCI Master Status .......cccceeunerene (DRQ_EN)
0 Don't set PACT STS if DRQ_STS is set.... def
1 Set PACT STS if DRQ_STS is set
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1/0 Offset 3B-38 - GP Timer Reload Enable.......cceeeeeeees RW 1/0 Offset 40 — Extended I/O Trap Status......cccceeeeeeee RWC

All bits in this register default to 0 on power up.
31-8 Reserved ..., always reads 0
7  GP1 Timer Reload on KBC Access

0 Normal GPI Timer Operation................ default
1 Setting of KBC_STS causes the GP1 timer to
reload.
6  GP1 Timer Reload on Serial Port Access
0 Normal GP1 Timer Operation ............... default

1 Setting of COMA_STS or COMB_STS causes
the GP1 timer to reload.
5 Reserved ...t always reads 0

4  GP1 Timer Reload on VGA Access

0 Normal GP1 Timer Operation ............... default
1 Setting of VGA_STS causes the GP1 timer to
reload.
3  GPI1 Timer Reload on IDE/Floppy Access
0 Normal GPI Timer Operation ............... default
1 Setting of FDC STS, SIDE STS, or

PIDE STS causes the GP1 timer to reload.

2 GP3 Timer Reload on GPIO Range 1 Access

0 Normal GP3 Timer Operation ............... default
1 Setting of GR1_STS causes the GP3 timer to
reload.
1  GP2 Timer Reload on GPIO Range 0 Access
0 Normal GP2 Timer Operation ............... default
1 Setting of GRO_STS causes the GP2 timer to
reload.

0 GPO Timer Reload on Primary Activity
0 Normal GPO Timer Operation ............... default
1 Setting of PACT_STS causes the GP0 timer to
reload. Primary activities are enabled via the
Primary Activity Detect Enable register (offset
37-34) with status recorded in the Primary
Activity Detect Status register (offset 33-30).

7-5 Reserved

4  BIOS Write Access Status

3  GP3 Timer Second Timeout With No Cycles
0 Disable.....ccooerieieieeeeeee e default
1 Enable (GP3 timer timed out twice with no

cycles in between)

2 GP3 Timer Second Timeout Status

1  GPIO Range 3 Access Status

0  GPIO Range 2 Access Status

1/0 Offset 42 — Extended I/O Trap Enable .......cccceeeeeeee. RW

7-S Reserved
4  SMI on BIOS Write Access
This bit controls whether SMI is generated when
BIOS Write Access Status Rx40[4] = 1.
0 Disable......ccoooerieiieieeeee e default
1 Enable (can be reset only by OCI_Reset)
3  Reserved ..., always reads 0
2 GP3 Timer Second Timeout Reboot
This bit controls whether the system is rebooted
when the GP3 timer times out twice (Rx40[2] = 1).
0 Disable.....ccocevereeieiiiiinieceecee default
1 Enable
1  SMI on GPIO Range 3 Access
This bit controls whether SMI is generated when
GPIO range 3 is accessed (Rx40[1]=1)
0 Disable.....ccocorereeiiieieneeece default
1 Enable
0 SMI on GPIO Range 2 Access
This bit controls whether SMI is generated when
GPIO range 2 is accessed (Rx40[0] = 1)
0 Disable......ccoooerieiieieee e, default
1 Enable
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General Purpose 1/0 Registers 1/0 Trap Registers
1/0 Offset 45 — SMI / IRQ / Resume Status ......ceceeeeeeennns RO 1/0 Offset 57-54 —1/O Trap PCI Data RO

7-S Reserved
4  Latest PCSn Status
0 Latest PCSn was an I/O Read
1 Latest PCSn was an I/O Write
3 Serial SMI Status
This bit is used to report a Serial-IRQ-generated SMI.
2 Reserved ..., always reads 0
1  SMBus IRQ Status
This bit is used to report an SMBus SMI.
0 SMBus Resume Status
This bit is used to report an SMBus Resume Event.

1/0 Offset 4B-48 - GPI Port Input Value (GPIVAL)...... RO
31-0 GPI[31-0] Input Value..........coccueeevnnenee. Read Only

1/0 Offset 4F-4C - GPO Port Output Value (GPOVAL)RW

Reads from this register return the last value written (held on
chip). Some GPIO pins can be used as both input and output
(GPIO pins 8-15 and 20-31). The output type of these pins is
OD (open drain) so to use one of these pins as an input pin, a
one must be written to the corresponding bit of this register.
See also Function 0 RxE4[4-3] for I/O control of GPIO pins 8-
15.

31-0 GPOJ[31-0] Output Value.............. def = FFFFFFFFh

I/O Offset 50 — GPI Pin Trigger Control ..........ccoceeeeeee. RW
7-4 GPI[27-24] Status

0 Falling Triggered .........ccccevveeennnn. default =10

1 Rising Triggered

3-0 GPI[19-16] Status
0 Falling Triggered .........ccoeeveruvennnnne. default=0
1 Rising Triggered

1/0 Offset 52 — GPI Pin Change SCI/SMI Enable ......... RW

7-4 GPI[27-24] SCI/ SMI Enable
Dev17 Fun0 RxE1[7:4] determines whether a SCI or
SMI would be generated
0 Disable
1 Enable
3-0 GPI[19-16] SCI/ SMI Enable
Dev17 Fun0 RxE1[3:0] determines whether a SCI or
SMI would be generated
0 Disable
1 Enable

31-0 PCI Data During 1/0 Trap SMI

1I/O Offset 59-58 — I/O Trap PCI I/O Address........coceenn. RO
15-0 PCI Address During I/0 Trap SMI

1/0 Offset 5A —1/0 Trap PCI Command / Byte Enable RO

7-4 PCI Command Type During I/O Trap SMI
3-0 PCI Byte Enable During I/O Trap SMI

1/0 Offset 5C — CPU Performance Control.........cceeeeeee. RW

7-1 Reserved  ....cooovviiiiiiiiieeeeen, always reads 0
0 Lower CPU Frequency During C3/S1
This bit controls the CPU frequency in C3/S1 state.
The frequency is lowered using the GHI# signal
(Device 17 Function 0 RXE5[3] must be 0 to enable
the frequency change function).
0 Enable (lower voltage / frequency during
C3/S1) i def
1 Disable (normal voltage / frequency during
C3/S1)
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System Management Bus I/O-Space Registers

The base address for these registers is defined in RxD1-D0 of

the Device 17 Function 0 PCI configuration registers. The

System Management Bus I/O space is enabled for access by

the system if Device 17 Function 0 RxD2[0] = 1.

/O Offset 00 — SMBus Host Status RWC I/O Offset 01h — SMBus Slave Status......ccccceeereunssnncenee RWC
7  Reserved .....cccoooeiiieiiiiiiiieee always reads 0 7-6 Reserved  .......cccoeieiiiiiiiieeee, always reads 0
6 SMB Semaphore RWC 5  Alert Status RWC

This bit is used as a semaphore among various
independent software threads that may need to use
the Host SMBus logic and has no effect on hardware.
After reset, this bit reads 0. Writing 1 to this bit
causes the next read to return 0, then all reads after
that return 1. Writing O to this bit has no effect.
Software can therefore write 1 to request control and
if readback is O then it will own usage of the host
controller.
5 Reserved ...t always reads 0
4  Failed Bus Transaction RWC
0 SMBus interrupt not caused by failed bus
trANSACTION ... default
1 SMBus interrupt caused by failed bus
transaction. This bit may be set when the
KILL bit (/O Rx02[1]) is set and can be
cleared by writing a 1 to this bit position.
3 Bus Collision RWC
0 SMBus interrupt not caused by transaction
COLLISION ..ot default
1 SMBus interrupt caused by transaction
collision. This bit is only set by hardware and
can be cleared by writing a 1 to this bit
position.
2 Device Error RWC
0 SMBus interrupt not caused by generation of
an SMBus transaction error.................... default
1 SMBus interrupt caused by generation of an
SMBus transaction error (illegal command
field, unclaimed host-initiated cycle, or host
device timeout). This bit is only set by
hardware and can be cleared by writing a 1 to
this bit position.
1  SMBus Interrupt RWC
0 SMBus interrupt not caused by host command
COMPIetion........ccoevveevreerieieeieieeee e default
1 SMBus interrupt caused by host command
completion. This bit is only set by hardware
and can be cleared by writing a 1 to this bit

position.
0  Host Busy RO
0 SMBus controller host interface is not
processing a command..............cceceeneenne default

1 SMBus host controller is busy processing a
command. None of the other SMBus registers
should be accessed if this bit is set.

0 SMBus interrupt not caused by SMBALERT#
SIZNAL ..ot default
1 SMBus interrupt caused by SMBALERT#
signal. This bit will be set only if the Alert
Enable bit is set in the SMBus Slave Control
Register at /O Offset RO8[3]. This bit is only
set by hardware and can be cleared by writing
a 1 to this bit position.
4  Shadow 2 Status RWC
0 SMBus interrupt not caused by address match
to SMBus Shadow Address Port2 ........ default
1 SMBus interrupt or resume event caused by
slave cycle address match to SMBus Shadow
Address Port 2. This bit is only set by
hardware and can be cleared by writing a 1 to
this bit position.
3  Shadow 1 Status RWC
0 SMBus interrupt not caused by address match
to SMBus Shadow Address Port 1 ........ default
1 SMBus interrupt or resume event caused by
slave cycle address match to SMBus Shadow
Address Port 1. This bit is only set by
hardware and can be cleared by writing a 1 to
this bit position.
2 Slave Status RWC
0 SMBus interrupt not caused by slave event
MACH .o default
1 SMBus interrupt or resume event caused by
slave cycle event match of the SMBus Slave
Command Register at PCI Function 4
Configuration Offset D3h (command match)
and the SMBus Slave Event Register at
SMBus Base + Offset 0Ah (data event match).
This bit is only set by hardware and can be
cleared by writing a 1 to this bit position.
1 Reserved ..., always reads 0

0 Slave Busy RO
0 SMBus controller slave interface is not
processing data ........c.cceeveeneeereeienenenne default

1 SMBus controller slave interface is busy
receiving data. None of the other SMBus
registers should be accessed if this bit is set.
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1/0 Offset 02h — SMBus Host Control RW 1/0 Offset 03h — SMBus Host Command ........ccccceeeeeeeees RW
7  Reserved ... always reads 0 7-0 SMBUS Host Command ......................... default =0

6  Start
0  Writing 0 has no effect..........c.cceceeeenee. default
1 Start Execution of Command
Writing a 1 to this bit causes the SMBus
controller host interface to initiate execution of
the command programmed in the SMBus
Command Protocol field (bits 4-2). All
necessary registers should be programmed
prior to writing a 1 to this bit. The Host Busy
bit (SMBus Host Status Register bit-0) can be
used to identify when the SMBus controller
has completed command execution.
5-2 SMBus Command Protocol
Selects the type of command the SMBus host
controller will execute.  Reads or Writes are
determined by Rx04[0].
0000 Quick default
0001 Byte
0010 Byte Data
0011 Word Data
0100 Process Call
0101 Block
0110 I2C with 10-bit Address
0111 -reserved-
10xx -reserved-
1100 12C Process Call
1101 I2C Block
1110 12C with 7-bit Address
1111 Universal
1 Kill Transaction in Progress
0 Normal host controller operation............ default
1 Stop host transaction currently in progress.
Setting this bit also sets the FAILED status bit
(Host Status bit-4) and asserts the interrupt
selected by the SMB Interrupt Select bit

(Function 4 SMBus Host Configuration
Register RxD2[3]).
0 Interrupt Enable
0 Disable interrupt generation................... default

1 Enable generation of interrupts on completion
of the current host transaction.

This field contains the data transmitted in the
command field of the SMBus host transaction.

/O Offset 04h — SMBus Host Address ........cccoeeusiencansecas RW
The contents of this register are transmitted in the address
field of the SMBus host transaction.

7-1 SMBUS Address..........cc.ooooeevvveeeceeeennn... default=0
This field contains the 7-bit address of the targeted
slave device.

0 SMBUS Read or Write
0 Execute a WRITE command................. default
1 Execute a READ command

1/0 Offset 05h — SMBus Host Data 0 RW

The contents of this register are transmitted in the Data 0 field
of SMBus host transaction writes. On reads, Data 0 bytes are
stored here.

7-0 SMBUSData0...........cccocoevinininininenen. default=10
For Block Write commands, this field is programmed
with the block transfer count (a value between 1 and
32). Counts of 0 or greater than 32 are undefined.
For Block Read commands, the count received from
the SMBus device is stored here.

1/0 Offset 06h — SMBus Host Data 1 RW

The contents of this register are transmitted in the Data 1 field
of SMBus host transaction writes. On reads, Data 1 bytes are
stored here.

7-0 SMBUSDatal.......cccocoeeviiiiininincnnen. default =0

1/0 Offset 07h — SMBus Block Data RW

Reads and writes to this register are used to access the 32-byte
block data storage array. An internal index pointer is used to
address the array. It is reset to 0 by reads of the SMBus Host
Control register (I/O Offset 2) and incremented automatically
by each access to this register. The transfer of block data into
(read) or out of (write) this storage array during an SMBus
transaction always starts at index address 0.

7-0 SMBUS BlockData................ccceceneinns default=0
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1/0 Offset 08h — SMBus Slave Control RW

1/0 Offset 0B-0Ah — SMBus Slave Event .......ccccceeeeeeeee. RW

7-5 Reserved
4  SMBus GPIO Slave Enable
0 Disable .....ccooceeviiiiniiieeee default
1 Enable generation of a resume event upon an
external SMBus master generating a
transaction with an address that matches the
GPIO Slave Address register (I/O offset OFh).
3 SMBus Alert Enable
0 Disable ....cccooeeiiiiirieeeeeeee default
1 Enable generation of an interrupt or resume
event on the assertion of the SMBALERT#

signal
2  SMBus Shadow Port 2 Enable
0 Disable ...covviiieeiieieieeeeeeeeeee default

1 Enable generation of an interrupt or resume
event on external SMBus master generation of
a transaction with an address that matches the
SMBus Slave Shadow Port 2 register (PCI
function 4 configuration register RxD5).

1  SMBus Shadow Port 1 Enable

0 Disable ....cccocoreerineinieeneneeee default

1 Enable generation of an interrupt or resume
event on external SMBus master generation of
a transaction with an address that matches the
SMBus Slave Shadow Port 1 register (PCI
function 4 configuration register RxD4).

0  SMBus Slave Enable

0 Disable ....ccocereerineinierecceeee default

1 Enable generation of an interrupt or resume
event on external SMBus master generation of
a transaction with an address that matches the
SMBus host controller slave port of 10h, a
command field which matches the SMBus
Slave Command register (PCI function 4
configuration register RxD3), and a match of
one of the corresponding enabled events in the
SMBus Slave Event Register (I/O Offset 0Ah).

1/0 Offset 09h — SMBus Shadow Command.........cceeee.. RO

This register is used to store command values for external
SMBus master accesses to the host slave and slave shadow
ports.

7-0 Shadow Command...................cccoeeennee.. default=0
This field contains the command value which was
received during an external SMBus master access
whose address field matched the host slave address
(10h) or one of the slave shadow port addresses.

This register is used to enable generation of interrupt or
resume events for accesses to the host controller’s slave port.
15-0 SMBus Slave Event ...........c.ccccoccevvneenne. default=10
This field contains data bits used to compare against
incoming data to the SMBus Slave Data Register (I/O
Offset 0Ch). When a bit in this register is set and the
corresponding bit the Slave Data register is also set,
an interrupt or resume event will be generated if the
command value matches the value in the SMBus
Slave Command register and the access was to
SMBus host address 10h.

1/0 Offset 0D-0Ch — SMBus Slave Data.......cccceeernnnneeeeees RO

This register is used to store data values for external SMBus
master accesses to the shadow ports or the SMBus host
controller’s slave port.

15-0 SMBus Slave Data...............coccooeeenenne. default=10
This field contains the data value which was
transmitted during an external SMBus master access
whose address field matched one of the slave shadow
port addresses or the SMBus host controller slave
port address of 10h.

/O Offset 0Fh — SMBus GPIO Slave Address (30h)..... RW

7-1 SMBus GPIO Slave Address................... default=10

This field specifies the address to match against
incoming SMBus addresses for a GPIO slave.

0 Reserved  .....occoooiiiiiieieee always reads 0
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Device 17 Function 5 Registers - AC97 Audio Controller

The audio controller interface is hardware compatible with
AC97. The PCI configuration registers for the audio
controller are located in the function 5 PCI configuration
space. The I/O registers are located in the system I/O space.

PCI Configuration Space Header

Offset 1-0 - Vendor ID RO Offset 13-10 - Base Address 0 — SGD Control / Status.. RW
15-0 VendorID ............. (1106h = VIA Technologies) 31-16 Reserved  .......ccoccooiiiiiiiiiiieiees always reads 0
. 15-8 Base Address..............ccccoooiiiiinininns default = 00h
Offset 3-2 - Device ID RO 7-0  00000001b (256 bytes)
15-0 Device ID .. (3059h = VT8237R Audio Controller)
Offset 5-4 - Command RW
15-10 Reserved  .......ccoccoovvereeveceeeeeennnnn. always reads 0 Device 0 Offset 2D-2C — Subsystem Vendor ID (0000h)*RO
9  Reserved (fast back-to-back) ....................... fixed at 0 15-0 Subsystem Vendor ID .................cccoo.... default=0
8 SERR#Enable............ccooeiiiinininne fixed at 0 *This register is RW if function 5 Rx42[5] =1
7  Reserved (address stepping) ..........cccevveneenne. fixed at 0
6  Reserved (parity error response).................. fixed at 0 Device 0 Offset 2F-2E — Subsystem ID (0000h)............. *RO
5 Reserved (VGA palette snoop) .................... fixed at 0 15-0 Subsystem ID...........cocoovririiienirrinnns default =0
4  Reserved (memory write and invalidate).....fixed at 0 *This register is RW if function 5 Rx42[5] = 1
3 Reserved (special cycle monitoring)............ fixed at 0
2 Bus Master ........cooovveeeieieeieieeeeeeeeeeeeeeeen. fixed at O Offset 34 — Capture Pointer (COh) RO
1 Memory Space.........ccoceevereiiineenieneeienne fixed at 0
0 T/OSpace ..ocoevvecvevvereennne default=0 (disabled) Offset 3C - Interrupt Line RW
Offset 7-6 - Status RO 7-4 Rese.rved e always reads 0
15 Detected Parity Error................coccooeeeee fixed at 0 3-0 %ggboé?st;;‘f:dpt Routing default
14 Signalled System Error ..............c..cocccoe. fixed at 0 0001 IRQ1
13 Received Master Abort..............cc.coceeene fixed at 0 0010 Reserved
12 Received Target Abort ..............ccceenrnnnn. fixed at 0 0011 TRQ3
11 Signalled Target Abort...............ccoevenneen. fixed at 0 0100 TRQ4
10-9 DEVSEL# Timing 0101 TRQ5
00 Fast 0110 TRQ6
01 Medium...cceeeeeieeeiieiieeeie e fixed 0111 IRQ7
10 Slow 1000 TRQS
11 Reserved 1001 IRQ9
8 Data Parity Error ..............coccooiinnne fixed at 0 1010 TIRQI0
7  Fast Back-to-Back Capable........................ fixed at 0 1011 IRQ11
6-5 Reserved .......ccociiiiiiieiieeee, always reads 0 1100 IRQ12
4 PM 11 fixed at 1 1101 IRQI3
3-0 Reserved ......cooccoeiiiiiiiiiieeee, always reads 0 1110 TRQ14
Offset 8 - Revision ID (nnh) RO /lxi)llé I(DSisa%ed, 17 Function 0 RxSS[6])
- . ee Device unction 0 Rx
7-0 Silicon Revision Code........................... default = nnh X000 IRQ16
x001 IRQ17
x010 IRQ18
Offset 9 - Programming Interface (00h)....ccccoeseoenrsensonsens RO
x111 IRQ23
Offset A - Sub Class Code (01h=Audio Device) ..cceeueeencens RO
Offset 3D - Interrupt Pin (03h) RO
Offset B - Base Class Code (04h=Multimedia Device)......RO
Offset 3E - Minimum Grant (00h) RO
Offset 3F - Maximum Latency (00h) RO
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Audio-Specific PCI Configuration Registers
Offset 40 — AC Link Interface Status RO Offset 41 — AC Link Interface Control.........cccceeeueeenceee RW
7-6 Reserved ..., always reads 0 7  AC-Link Interface
5 Codec CID=11b Ready Status ......c.cceeererreereruecae RO 0 Disable.....cooeeieieieeeeeeee default
0 Codec Not Ready 1 Enable
1  Codec Ready (audio ctrlr can access codec) 6  AC-Link Reset
4  Codec CID=10b Ready Status .........cccecereererurees RO 0Assert AC-Link Reset (used for cold reset) ......... def

0 Codec Not Ready
1 Codec Ready (audio ctrlr can access codec)
3  Reserved ..o, always reads 0
2 Codec CID=01b Ready Status ......ccccceerrerercuresenne RO
0 Codec Not Ready
1 Codec Ready (audio ctrlr can access codec)
1  AC97 Low-Power Status RO
0 AC97 Codecs not in low-power mode
1 AC97 Codecs in low-power mode
This bit reports 1 when Rx26[12] of the codecs
is 1. It is used to determine whether the bit-
clock should be gated.
0 Codec CID=00b Ready Status ......cccccecerverercurerunee RO
0 Codec Not Ready
1  Codec Ready (audio ctrlr can access codec)

1De-assert AC-Link Reset
5 AC-Link Sync
0 Release SYNC.....coooiieiveieiieeeeeee default
1 Force SYNC High (used for warm reset)
4  AC-Link Serial Data Out
0 Release SDO......cccevieiereniieieeeeeeee default
1 Force SDO High
3 Variable-Sample-Rate On-Demand Mode
0 Disable (AC Link sends data every frame).. def
1 Enable (AC Link sends data only when there is
a request from the codec)
2 3D Audio Channel Slots 3/4
0 Disable.....ccoerieieieieeeeee default
1 Enable
Note that slots 7/8 and 6/9 do not have to be selected
as they are not muxed with DXS as are slots 3/4)
1  Free Running Clock

0 Dynamic Stop ClocK.......ccccevererireennenn. default
1 Free Running Clock
0 Reserved ... always reads 0
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Offset 42 — Function Enable RW Offset C3-C0 — Power Mgmt Capability .......cceccereiineiencee RO
7-6 Reserved ..., always reads 0 31-0 Power Mgmt Capability....always reads 0602 0001h

5  Function S Config Reg Rx2C Writable............. RW
0 Device 17 Function 5 Rx2C-2F RO....... default

1 Device 17 Function 5 Rx2C-2F RW
4-0 Reserved .......occoviiiiiiieiiieiieieen, always reads 0

Offset 44 — MC97 Interface Control RO
Mapped RO to function 5 (RW in func 6) for status reporting.
7  AC-Link Interface for Slot-5 (Modem).............. RO
(U D 1 1Y: 1) (SRR default
1 Enable
6  Secondary Codec Support RO
0 DiSable ...ccvviiieeieeieeeeee s default
1 Enable
5  Function 6 Config Reg Rx9-B Writable............. RO
0 Device 17 Function 6 Rx9-B RO ........... default
1 Device 17 Function 6 Rx9-B RW
4  Function 6 Config Reg 2Ch Writable................. RO

0 Device 17 Function 6 Rx2C-2F RO........ default
1 Device 17 Function 6 Rx2C-2F RW
3  Sync RO
This bit reports whether there is activity in function 6
(modem). When function 5 (audio) enters low-power
state and wants to gate bit-clock, software needs to
check this bit to see whether bit-clock can actually be
gated, as function 6 shares the same bit-clock.
0 Function 6 activity in progress that requires
bit-clock
1 Function 6 does not need bit-clock so bit-clock
can be gated
2 AC97 Supports Modem Power States D1/D2....RO
0 Can’t support D1/D2 power states......... default
1 Can support D1/D2 power states
1-0  Reserved  .......ccoocooiiiiiiiieie, always reads 0

Offset C7-C4 — Power State RW

31-2 Reserved  ....cooocevieiiieiieieeeeen, always reads 0
1-0 Power State
00 DO
01 D1
10 D2
11 D3

.................................................... default
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I/O Base 0 Regs — Audio Scatter / Gather DMA
DXS Channel 0-3 SGD Registers (x = 0-3)
/O Offset x0 — DXS Channel x SGD Status ................ RWC /O Offset x1 — DXS Channel x SGD Control................ RW
7  SGD Active RO 7 SGD Start ...ccvcvevvencscnnesnne WO (always reads 0)
0 SGD has completed or been terminated .default 0 No effect
1 SGD Active 1 Start SGD operation
6-5 Reserved ..., always reads 0 6  SGD Terminate.......c.ccceeerunenees WO (always reads 0)
4  Current SGD Index Equals Stop Index............. RO 0 No effect
0 SGD index not equal to stop index ........ default 1 Terminate SGD operation
1 SGD index being processed equals the stop 5 SGD Auto-Start
index. This bit differs from bit-2 of this 0 Stopat EOL.....cccooveiieiiciecieeeiee, default
register in that this bit becomes 1 as soon as 1  Auto Restart at EOL
the SGD reaches the index equal to the stop 4 Reserved  .....coccooiiiiieiiiieeee always reads 0
index. Bit-2 becomes 1 after the SGD finishes 3  SGD Pause
processing the index equal to the stop index. 0 Release pause and resume the transfer
So this bit will always turn on before bit-2. 1 Pause SGD read operation (SGD pointer stays
3 SGD Trigger Queued RO at the current address). SGD will finish
This bit reports whether the trigger used to restart the transferring the current block before pausing.
SGD operation is queued (I/O Offset x1[1] = 1 while 2 Interrupt on Stop Index = Current Index and End
the SGD engine is running). of Block
0 SGD trigger not queued .........ccoeveeeeeen. default Controls whether an interrupt is generated when the
1 SGD trigger queued (when SGD reaches EOL, current index equals the stop index (x0[2] = 1).
it will restart). 0 Disable....cccouieeiieiiiecie e default
2 SGD Stop Interrupt Status RWC 1 Enable
1 SGD finished the index equal to the stop index 1  Interrupt on EOL @ End of Block
set in xB-x8[31-24]. Controls whether an interrupt is generated on EOL
1 SGD EOL (End Of Link) RWC (x0[1]=1).
1 Block is the last of the link. May be used by 0 Disable.....cccooceeeieiieiieiecieeee e default
software as a signal to generate an interrupt 1 Enable
request if I/O Offset x1[1] = 1. 0 Interrupt on FLAG @ End-of-Block

0 SGD Flag RWC
1 Block complete. May be used by software as a
signal to generate an interrupt request if I/O

Offset x1[0] = 1.

Controls whether an interrupt is generated on FLAG

(x0[0] = 1).
0 Disable.....oooveiiviiiiiiieeeeeeeee e default
1 Enable
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1I/0 Offset x2 — DXS Left Channel x Volume (3Fh)........ RW 1I/0 Offset xF-xC — DXS Chan x SGD Current Count ... RO
1I/O Offset x3 — DXS Right Channel x Volume (3Fh).....RW 31-24 Current SGD Index
7-6 Reserved (Do Not Program)............ always write 0’s This field reports the index the SGD engine is
5-0 Volume Control currently processing.
000000 0 db 23-0 Current SGD Count

000111 -10.5 db
011111 -46.5 db

111111 Muted (instead of -94.5 db) ............... default

1/0 Offset x7-x4 — DXS Chan x SGD Table Ptr Base.....RW

31-0 SGD Table Pointer Base Address (even addr) ... W
Current Pointer Address R

1/0 Offset xB-x8 — StopIndex / DataType / SampleRate RW
31-24 SGD Stop Index Setting....................... default = FFh

This field reports the count remaining in the current
entry being processed. For example, if 10 bytes of a
30-byte count have been transferred, this field would
read 20 to indicate 20 bytes remaining.

Audio SGD Table Format

63 62 61-56 55-32 31-0
EOL FLAG -reserved- Base Base
Count  Address
[23:0] [31:0]

23-22 Reserved  ......cccocoiiiiiiiiiiieieee always reads 0 EOL  End Of Link. 1 indicates this block is the last of the
21-20 PCM Format link. If the channel “Interrupt on EOL” bit is set,
Selects the format used by the controller to process then an interrupt is generated at the end of the
the incoming sample. transfer.
00 8-bit MONO ...coeeeneiiiiiieicnenicnceieeeee default FLAG Block Flag. If set, transfer pauses at the end of this
01 8-bit Stereo block. If the channel “Interrupt on FLAG” bit is set,
10 16-bit Mono then an interrupt is generated at the end of this block.
11 16-bit Stereo
19-0 Sample Rate......................... default = FFFFFh (48K)
This field allows the sample rate converter to know
the sample rate of an incoming sample so the
converter can properly convert the sample into the
required 48 KHz sample output. Program as (2% /
48.000) * Sample Rate
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Multichannel SGD Registers
/O Offset 40 — Multichannel SGD Status.........ccceceeeee. RWC /O Offset 41 — Multichannel SGD Control.................... RW
7  SGD Active RO SGD Start ...cccceecceevvencscnnesnne WO (always reads 0)
0 SGD has completed or been terminated .default 0 No effect
1 SGD Active 1 Start SGD operation
6-5 Reserved .......cooooiiiiiiiiiiieeee, always reads 0 SGD Terminate.......cceeeseesanenns WO (always reads 0)
4  Current SGD Index Equals Stop Index............. RO 0 No effect

0 SGD index not equal to stop index ........ default

1 SGD index being processed equals the stop
index. This bit differs from bit-2 of this
register in that this bit becomes 1 as soon as
the SGD reaches the index equal to the stop
index. Bit-2 becomes 1 after the SGD finishes
processing the index equal to the stop index.
So this bit will always turn on before bit-2.

3 SGD Trigger Queued RO
This bit reports whether the trigger used to restart the
SGD operation is queued (I/O Offset 41[1] = 1 while
the SGD engine is running).

0 SGD trigger not queued .........cocveneennen. default
1 SGD trigger queued (when SGD reaches EOL,
it will restart).
2 SGD Stop Interrupt Status RWC

1 SGD finished the index equal to the stop index
set in 4B-48[31-24].
1 SGD EOL (End Of Link) RWC
1 Block is the last of the link. May be used by
software as a signal to generate an interrupt
request if I/O Offset 41[1] = 1.
0 SGD Flag RWC
1 Block complete. May be used by software as a
signal to generate an interrupt request if I/O
Offset 41[0] = 1.

1 Terminate SGD operation
SGD Auto-Start
0 Stopat EOL....cccvvviieiieiieieeeeeeeee default
1 Auto Restart at EOL
Center / LFE Playback Order
0 Keep Center & LFE playback order

(3,4,6,9,7,8) evoieeeeeeeeee e default
1 Swap Center & LFE playback order
(3,4,9,6,7,8)
SGD Pause

0 Release pause and resume the transfer
1 Pause SGD read operation (SGD pointer stays
at the current address). SGD will finish
transferring the current block before pausing.
Interrupt on Stop Index = Current Index and End
of Block
Controls whether an interrupt is generated when the
current index equals the stop index (40[2] =1).
0 Disable.....ccooeeeeieieeeeeee default
1 Enable
Interrupt on EOL @ End of Block
Controls whether an interrupt is generated on EOL

40[11=1).
0 Disable...uueiiiiiiiiiiiiieeeeeee s default
1 Enable

Interrupt on FLAG @ End-of-Block
Controls whether an interrupt is generated on FLAG

(40[0]1=1).
0 Disable......coveeeeeeiiiiieeeeieeee e default
1 Enable
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1/0 Offset 42 — Multichannel SGD Format...........ccceeee.. RW 1/0 Offset 4B-48 — Multichannel SGD Slot Select ......... RW
7 PCM Format 31-24 SGD Stop Index Setting....................... default = FFh

Selects the PCM format used by the controller to
process the incoming sample.

0 8-DIt oo default
1 16-bit
6-4 Number of Channels Supported
001 One Channel..........cccceceecveniinicninenenennn. default

010 Two Channels
100 Four Channels
110 Six Channels
All the other values are invalid
3-0 Reserved  ......occoociiiiiiiiiiieieiee, always reads 0

1/0 Offset 43 — Multichannel Scratch Register............... RW
7-0 No Hardware Function........................ default = 00h

1/0 Offset 47-44 — Multichannel SGD Table Ptr Base...RW

31-0 SGD Table Pointer Base Address (even addr) ... W
Current Pointer Address R

23-0 Reserved  .........occooiiiiiiiiiieieee always reads 0

1/0 Offset 4F-4C — Multichannel SGD Current Count.. RO

31-24 Current SGD Index
This field reports the index the SGD engine is
currently processing.

23-0 Current SGD Count
This field reports the count remaining in the current
entry being processed. For example, if 10 bytes of a
30-byte count have been transferred, this field would
read 20 to indicate 20 bytes remaining.
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Write Channel 0 SGD Registers
/O Offset 60 — Write Channel 0 SGD Status .............. RWC /O Offset 61 — Write Channel 0 SGD Control.............. RW
7  SGD Active RO 7  SGD Start ....ccccvevvncscnnesnne WO (always reads 0)
0 SGD has completed or been terminated .default 0 No effect
1 SGD Active 1 Start SGD operation
6 SGD Paused RO 6  SGD Terminate.......ccceerererennes WO (always reads 0)
0 SGD not paused .......cccceevveeeeienieniienen. default 0 No effect
1 SGD Paused 1 Terminate SGD operation
5 Reserved ...t always reads 0 5  SGD Auto-Start
4  Current SGD Index Equals Stop Index............. RO 0 Stopat EOL....cccooiiiiiiiiiieieceeee default
0 SGD index not equal to stop index ........ default 1 Auto Restart at EOL
1 SGD index being processed equals the stop 4  Reserved ..., always reads 0
index. This bit differs from bit-2 of this 3 SGD Pause
register in that this bit becomes 1 as soon as 0 Release pause and resume the transfer
the SGD reaches the index equal to the stop 1 Pause SGD read operation (SGD pointer stays
index. Bit-2 becomes 1 after the SGD finishes at the current address). SGD will finish
processing the index equal to the stop index. transferring the current block before pausing.
So this bit will always turn on before bit-2. 2 Interrupt on Stop Index = Current Index and End
3 SGD Trigger Queued RO of Block
This bit reports whether the trigger used to restart the Controls whether an interrupt is generated when the
SGD operation is queued (I/O Offset 61[1] = 1 while current index equals the stop index (60[2] = 1).
the SGD engine is running). 0 Disable......ccoocerieiieieieeeee e default
0 SGD trigger not queued .........ccccceeueeneen. default 1 Enable
1 SGD trigger queued (when SGD reaches EOL, 1  Interrupt on EOL @ End of Block
it will restart). Controls whether an interrupt is generated on EOL
2 SGD Stop Interrupt Status RWC (60[11=1).
1 SGD finished the index equal to the stop index 0 Disable.....ccoeceeeieiieiieieeieeee e default
set in 6B-68[31-24]. 1 Enable
1 SGD EOL (End Of Link) RWC 0 Interrupt on FLAG @ End-of-Block

1 Block is the last of the link. May be used by
software as a signal to generate an interrupt
request if I/O Offset 61[1] = 1.
0 SGD Flag RWC
1 Block complete. May be used by software as a
signal to generate an interrupt request if I/O
Offset 61[0] = 1.

Controls whether an interrupt is generated on FLAG

(60[0]=1).
0 Disable..cuueiiiiiiiiiiiieeeeeee e default
1 Enable
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1/0 Offset 6B-68 — Write Channel 0 SGD Stop Index... RW

I/O Offset 62 — Write Channel 0 SGD Format............... RW
7  Reserved (Do Not Program).............. always write 0
6 Recording FIFO
0 Disable ...ccooeeiiieieieeee e default
1 Enable

5-0 Reserved

1/0 Offset 63 — Write Channel 0 Input Select................. RW

7-3 Reserved
2 Input Source Select
0 LineIn(Slot 3,4).cccccceviinininininiencneee default
1 Mic In (Slot 6)
1-0 Recording Source Select
00 Primary Codex ......cccervereneenenesereneene, default
01 Secondary Codec 01
10 Secondary Codec 10
11 Secondary Codec 11

1/0 Offset 67-64 — Wr Channel 0 SGD Table Ptr Base..RW

31-0 SGD Table Pointer Base Address (even addr) ... W
Current Pointer Address R

31-24 SGD Stop Index Setting........................ default = FFh
23-22 Reserved  ......occooccieiiiiiiiieeeees always reads 0
21-20 PCM Format
Selects the PCM format used by the controller to
process the incoming sample.
00  8-bit MONO...cveuveveeeiiiiiciriiceeiceeen default
01 8-bit Stereo
10 16-bit Mono
11 16-bit Stereo
19-16 Reserved RW
15-0 Reserved  .....ccoccooiiiiiiiiiiiiiiee, always reads 0

1/0 Offset 6F-6C — Wr Channel 0 SGD Current Count. RO

31-24 Current SGD Index
This field reports the index the SGD engine is
currently processing.

23-0 Current SGD Count
This field reports the count remaining in the current
entry being processed. For example, if 10 bytes of a
30-byte count have been transferred, this field would
read 20 to indicate 20 bytes remaining.
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Write Channel 1 SGD Registers
/O Offset 70 — Write Channel 1 SGD Status .............. RWC /O Offset 71 — Write Channel 1 SGD Control.............. RW
7  SGD Active RO 7  SGD Start ....ccccvevvncscnnesnne WO (always reads 0)
0 SGD has completed or been terminated .default 0 No effect
1 SGD Active 1 Start SGD operation
6 SGD Paused RO 6  SGD Terminate.......ccceerererennes WO (always reads 0)
0 SGD not paused .......cccceevveeeeienieniienen. default 0 No effect
1 SGD Paused 1 Terminate SGD operation
5 Reserved ...t always reads 0 5  SGD Auto-Start
4  Current SGD Index Equals Stop Index............. RO 0 Stopat EOL....cccooiiiiiiiiiieieceeee default
0 SGD index not equal to stop index ........ default 1 Auto Restart at EOL
1 SGD index being processed equals the stop 4  Reserved ..., always reads 0
index. This bit differs from bit-2 of this 3 SGD Pause
register in that this bit becomes 1 as soon as 0 Release pause and resume the transfer
the SGD reaches the index equal to the stop 1 Pause SGD read operation (SGD pointer stays
index. Bit-2 becomes 1 after the SGD finishes at the current address). SGD will finish
processing the index equal to the stop index. transferring the current block before pausing.
So this bit will always turn on before bit-2. 2 Interrupt on Stop Index = Current Index and End
3 SGD Trigger Queued RO of Block
This bit reports whether the trigger used to restart the Controls whether an interrupt is generated when the
SGD operation is queued (I/O Offset 71[1] = 1 while current index equals the stop index (70[2] = 1).
the SGD engine is running). 0 Disable......ccoocerieiieieieeeee e default
0 SGD trigger not queued .........ccccceeueeneen. default 1 Enable
1 SGD trigger queued (when SGD reaches EOL, 1  Interrupt on EOL @ End of Block
it will restart). Controls whether an interrupt is generated on EOL
2 SGD Stop Interrupt Status RWC (70[1]=1).
1 SGD finished the index equal to the stop index 0 Disable.....ccoeceeeieiieiieieeieeee e default
set in 7B-78[31-24]. 1 Enable
1 SGD EOL (End Of Link) RWC 0 Interrupt on FLAG @ End-of-Block

1 Block is the last of the link. May be used by
software as a signal to generate an interrupt
request if I/O Offset 71[1] = 1.
0 SGD Flag RWC
1 Block complete. May be used by software as a
signal to generate an interrupt request if I/O
Offset 71[0] = 1.

Controls whether an interrupt is generated on FLAG

(70[0]=1).
0 Disable..cuueiiiiiiiiiiiieeeeeee e default
1 Enable
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1/0 Offset 7B-78 — Write Channel 1 SGD Stop Index... RW

I/O Offset 72 — Write Channel 1 SGD Format............... RW
7  Reserved (Do Not Program).............. always write 0
6 Recording FIFO
0 Disable ...ccooeeiiieieieeee e default
1 Enable

5-0 Reserved

1/0 Offset 73 — Write Channel 1 Input Select................. RW

7-3 Reserved
2 Input Source Select
0 LineIn(Slot 3,4).cccccceviinininininiencneee default
1 Mic In (Slot 6)
1-0 Recording Source Select
00 Primary Codex ......cccervereneenenesereneene, default
01 Secondary Codec 01
10 Secondary Codec 10
11 Secondary Codec 11

1/0 Offset 77-74 — Wr Channel 1 SGD Table Ptr Base..RW

31-0 SGD Table Pointer Base Address (even addr) ... W
Current Pointer Address R

31-24 SGD Stop Index Setting........................ default = FFh
23-22 Reserved  ......occooccieiiiiiiiieeeees always reads 0
21-20 PCM Format
Selects the PCM format used by the controller to
process the incoming sample.
00  8-bit MONO...cveuveveeeiiiiiciriiceeiceeen default
01 8-bit Stereo
10 16-bit Mono
11 16-bit Stereo
19-16 Reserved RW
15-0 Reserved  .....ccoccooiiiiiiiiiiiiiiee, always reads 0

1/0 Offset 7F-7C — Wr Channel 1 SGD Current Count. RO

31-24 Current SGD Index
This field reports the index the SGD engine is
currently processing.

23-0 Current SGD Count
This field reports the count remaining in the current
entry being processed. For example, if 10 bytes of a
30-byte count have been transferred, this field would
read 20 to indicate 20 bytes remaining.
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Codec Command / Status SGD Registers

These registers are used to send commands to the codecs

1/0 Offset 83-80 — AC97 Controller Cmd (W) / Status (R) 1/0 Offset 87-84 — Audio SGD Status Shadow................ RO
This register may be accessed from either function 5 or 6 31 Audio Record 1 SGD Active Shadow ...... (Rx70[7])
31-30 CodecID  .ooooooooioeeeeeeeeeeeeeee RW 30 Audio Record 1 SGD Stop Shadow..........(Rx7012])
00 Select Codec CID = 00 29 Audfo Record 1 SGD EOL Shadow......... (Rx70[1])
01 Select Codec CID = 01 28 Audfo Record 1 SGD Flag Shadow.......... Rx70[0])
10 Select Codec CID = 10 27 Audfo Record 0 SGD Active Shadow ...... (Rx60[7])
11 Select Codec CID = 11 26 Audfo Record 0 SGD Stop Shadow.......... (Rx60[2])
29 Codec 11 Data / Status / Index Valid................. wC 25 Audio Record 0 SGD EOL Shadow......... (Rx60[1])
0 Not Valid 24  Audio Record 0 SGD Flag Shadow.......... (Rx60[0])
1 Valid (OK to Read bits 0-23)

28 Codec 10 Data / Status / Index Valid................. WC 23-20 Reserved  .....ccccccoceviiiiniiniincnene always reads 0
0 Not Valid 19 MultiChannel SGD Active Shadow ......... Rx60[7])
1 Valid (OK to Read bits 0_23) 18 MultiChannel SGD Stop Shadow ............ (Rx60][2])
27 Codec 01 Data / Status / Index Valid................. wC 17 MultiChannel SGD EOL Shadow............ (Rx60[1])
0 Not Valid 16 MultiChannel SGD Flag Shadow............. (Rx60[0])

1 Valid (OK to Read bits 0-23) .
26 Reserved ..o always reads 0 IS DX Channel 3 SGD Active Shadow ......... (Rx30[7])
25 Codec 00 Data / Status / Index Valid................ wC 14 DX Channel 3 SGD Stop Shadow ............ (Rx30[2])
0 Not Valid 13 DX Channel 3 SGD EOL Shadow............ (Rx30[1])
1 Valid (OK to Read bits 0-23) 12 DX Channel 3 SGD Flag Shadow ............ (Rx30[0])
24  AC97 Controller Busy ..............cccccccooevvreenennnn. RO 11 DX Channel 2 SGD Active Shadow......... (Rx20[7])
0 Codec is ready for a register access command 10 DX Channel 2 SGD Stop Shadow ............ (Rx20[2])
1 AC97 Controller is sending a command to the 9 DX Channel 2 SGD EOL Shadow............ (Rx20[1])
codec (commands are not accepted) 8 DX Channel 2 SGD Flag Shadow ............ (Rx20[0])

23  Codec Register Read / Write Mode................... RW .
0 Select Codec register write mode 7 DX Channel 1 SGD Active Shadow ......... (Rx10[7])
1 Select Codec register read mode 6 DX Channel 1 SGD Stop Shadow ............ (Rx10[2])
22-16 Codec Register Index [7:1]..................cccoooorree. RW 5 DX Channel 1 SGD EOL Shadow............ (Rx10[1])
Index of the AC97 codec register to access (in the 4 DX Channel 1 SGD Flag Shadow ............ (Rx10[0])
attached codec). Data must be written before or at 3 DX Channel 0 SGD Active Shadow ......... (Rx00[7])
the same time as Index because writing to the index 2 DX Channel 0 SGD Stop Shadow............ (Rx00[2])
triggers the AC97 controller to access the addressed 1 DX Channel 0 SGD EOL Shadow............ (Rx00[1])
codec register over the AC-link interface. 0 DX Channel 0 SGD Flag Shadow ............ (Rx00[0])
15-0 Codec Register Data.....................ccocooin RW The following registers 88-8C may be accessed from either

function 5 or 6:

Note: “WC” in the above bit descriptions indicates “write one

’ 1/0 Offset 88 — DX0 FIFO Count RO
to clear”.

7-0 Total Valid Data Bytes in DX0 Engine

1/O Offset 89 — DX1 FIFO Count RO
7-0 Total Valid Data Bytes in DX1 Engine

1/0 Offset 8A — DX2 FIFO Count RO
7-0 Total Valid Data Bytes in DX2 Engine

1/0 Offset 8B — DX3 FIFO Count RO
7-0 Total Valid Data Bytes in DX3 Engine

1/0 Offset 8C — 3D Audio FIFO Count RO
7-0 Total Valid Data Bytes in 3D Audio Engine

Offset 90-9F — Mapped from Function 5/6 Rx40-4F ...... RO
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Device 17 Function 6 Registers - AC97 Modem Controller

The modem controller interface is hardware compatible with
AC97. The PCI configuration registers for the modem
controller are located in the function 6 PCI configuration
space. The I/O registers are located in the system I/O space.

PCI Configuration Space Header

Offset 1-0 - Vendor ID (1106h) RO Offset 13-10 - Base Address 0 — SGD Control / Status.. RW
15-0 VendorID ............. (1106h = VIA Technologies) 31-16 Reserved  .......ccoccooiiiiiiiiiiieiees always reads 0
15-8 Base Address.........ccoceieiininiiinieene default = 00h
Offset 3-2 - Device ID (3068h) RO 7-0  00000001b (256 bytes)
15-0 Device ID (3068h = VT8237R Modem Controller)
Device 0 Offset 2D-2C — Subsystem Vendor ID (0000h)*RO
Offset 5-4 — Command (0000h) RW 15-0 Subsvstem Vendor ID default =
ystem Vendor ID .............c..cooceee. efault =0
15-10 Reserved  .......cooovvvviiiiiiiiiiiieeeeen, always reads 0 *This register is RW if function 6 Rx44[4] = 1
9  Reserved (fast back-to-back) ....................... fixed at 0
8 SERR#Enable...........ccccocvvininininnn. fixed at 0 Device 0 Offset 2F-2E, — Subsystem ID (0000h)............. *RO
7 Reserved (address Stepping) ........................ fixed at 0 15-0 Subsystem ID.............ccoocoeiiiiinirireee default =10
6  Reserved (parity error response).................. fixed at 0 *This register is RW if function 6 Rx44[4] = 1
5 Reserved (VGA palette Snoop) ........ccoeeee... fixed at 0
4  Reserved (mempry write anq in\./alidate) ..... fixed at 0 Offset 3C - Interrupt Line (00h) RW
3 Reserved (special cycle monitoring)............ fixed at 0
7-4 Reserved ..., always reads 0
2 BusMaster ........ccoocviiiiiiniiiniinienieeee fixed at 0 3.0 Modem Int ¢ Routi
1 Memory Space.........ccoceevereiiineenieneeienne fixed at 0 ) odem fnterrupt Routing
0 1O SPACE oo default=0 (disabled) 0000 Disabled..........cccevvereeeecieiiiniiineeee default
0001 IRQ1
Offset 7-6 - Status (0200h) RO 0010 Reserved
15 Detected Parity Error........................ always reads 0 0011 IRQ3
14 Signalled System Error ..............c..cocccoe. fixed at 0 0100 IRQ4
13  Received Master Abort...............ccocennnene... fixed at 0 0101 IRQ5
12 Received Target Abort ..............ccceenrnnnn. fixed at 0 0110 IRQ6
11 Signalled Target ADOTt........cc.cccooovverrreeen fixed at 0 0111 IRQ7
10-9 DEVSEL# Timing 1000 IRQ8
00 Fast 1001 TIRQ9
01 Meditm ovveeeeeoeererneeeerssecenes e fixed 1010 IRQIO
10 Slow 1011 IRQ11
11 Reserved 1100 IRQ12
8 Data Parity Error ..............coccooiinnne fixed at 0 1101 IRQI3
7  Fast Back-to-Back Capable........................ fixed at 0 1110 IRQM
6-0 Reserved  ...o.coocooveeeeeeeeeeeeen. always reads 0 1111 D1sabled. .
APIC (See Device 17 Function 0 Rx58[6])
Offset 8 - Revision ID (nnh) RO x000 IRQ16
7-0 Silicon Revision Code.......................... default = nnh x001 IRQ17
x010 IRQ18
Offset 9 - Programming Interface (00h).......cccceeevecuncenees *RO
x111 IRQ23
Offset A - Sub Class Code (80h) *RO
Offset 3D - Interrupt Pin (03h) RO
Offset B - Base Class Code (07h) *RO
*Registers 9-B are RW if function 6 Rx44[5] =1
Offset 3E - Minimum Grant (00h) RO
Offset 3F - Maximum Latency (00h) RO
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Modem-Specific PCI Configuration Registers
Offset 40 — AC Link Interface Status RO Offset 41 — AC Link Interface Control.........cccceeeueeenceee RW
7-6 Reserved ..., always reads 0 7  AC-Link Interface
5 Codec CID=11b Ready Status ......c.cceeererreereruecae RO 0 Disable.....cooeeieieieeeeeeee default
0 Codec Not Ready 1 Enable
1 Codec Ready (modem ctrlr can access codec) 6  AC-Link Reset
4  Codec CID=10b Ready Status .........cccecereererurees RO 0Assert AC-Link Reset (used for cold reset) ......... def

0 Codec Not Ready
1 Codec Ready (modem ctrlr can access codec)
3  Reserved ..o, always reads 0
2 Codec CID=01b Ready Status ......ccccceerrerercuresenne RO
0 Codec Not Ready
1 Codec Ready (modem ctrlr can access codec)
1  AC97 Low-Power Status RO
0 AC97 Codecs not in low-power mode
1 AC97 Codecs in low-power mode
This bit reports 1 when Rx26[4] of the codecs
is 1. It is used to determine whether the bit-
clock should be gated.
0 Codec CID=00b Ready Status ......cccccecerverercurerunee RO
0 Codec Not Ready
1 Codec Ready (modem ctrlr can access codec)

1De-assert AC-Link Reset
5 AC-Link Sync
0 Release SYNC....cooovviiiiiiiiiiieeeeieees default
1 Force SYNC High (used for warm reset)
4  AC-Link Serial Data Out

0 Release SDO......cccoeerinecnineineennn default
1 Force SDO High
3  Variable-Sample-Rate On-Demand Mode........ RO

This bit is controlled through function 5 but may be
read from function 6.
0 Disable (AC Link sends data every frame).. def
1 Enable (AC Link sends data only when there is
a request from the codec)

2 3D Audio Channel Slots 3/4 RO
This bit is controlled through function 5 but may be
read from function 6.

0 Disable...c.ccocevereeieieiiinienceeee default
1 Enable
Note that slots 7/8 and 6/9 do not have to be selected
as they are not muxed with DXS as are slots 3/4)
1  Free Running Clock
0 Dynamic Stop ClocK........cccevereevecenene. default
1  Free Running Clock
0 Reserved
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Offset 42 — Function Enable RO

Offset D3-D0 — Power Mgmt Capability ......ccccccceeeeeecennee RO

This register is controlled through function 5 but may be read
from function 6.

7-6 Reserved  .......cooeeiiiiiiiiiieieieen, always reads 0
5 Function S Config Reg Rx2C Writable.............. RO
0 Device 17 Function 5 Rx2C-2F RO........ default

1 Device 17 Function 5 Rx2C-2F RW
4-0 Reserved ......occooooiiiiiiiiiiiiiee, always reads 0

Offset 44 — MC97 Interface Control RW

7  AC-Link Interface for Slot-5 (Modem)
0 Disable .....ccceeecieeiiecieee e, default
1 Enable

6  Secondary Codec Support
0 Disable ....ccoovieiieiicieieeeeeeeeeee default
1 Enable

5 Function 6 Config Reg Rx9-B Writable
0 Device 17 Function 6 Rx9-BRO............ default

1 Device 17 Function 6 Rx9-B RW
4  Function 6 Config Reg 2C-2Fh Writable
0 Device 17 Function 6 Rx2C-2F RO....... default
1 Device 17 Function 6 Rx2C-2F RW
3 Sync
This bit reports whether there is activity in function 6
(modem). When function 5 (audio) enters low-power
state and wants to gate bit-clock, software needs to
check this bit to see whether bit-clock can actually be
gated, as function 6 shares the same bit-clock.
0 Function 6 activity in progress that requires
bit-clock
1 Function 6 does not need bit-clock so bit-clock
can be gated
2 AC97 Supports Modem Power States D1/D2....RO
0 Can’t support D1/D2 power states ......... default
1 Can support D1/D2 power states
1-0 Reserved  .......ccoocooiiiiiiiiieiee always reads 0

31-0 Power Mgmt Capability....always reads 0602 0001h

Offset D7-D4 — Power State RW

31-2 Reserved  ....cooocevieiiieiieieeeeen, always reads 0
1-0 Power State
00 DO
01 D1
10 D2
11 D3

.................................................... default
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1/0 Base 0 Regs — Modem Scatter / Gather DMA
Modem SGD Read Channel Registers
1/0 Offset 40 — Modem SGD Read Channel Status.....RWC 1/0 Offset 42 — Modem SGD Read Channel Type......... RW
7  SGD Active RO 7  Auto-Start SGD at EOL
0 SGD has completed or been terminated .default 0 Stopat EOL....ccooenininininincececeee default

1 SGD Active
6 SGD Paused RO
0 SGD notpaused .......ccccoeveeeeeienienieenen. default
1 SGD Paused
5-4 Reserved ..., always reads 0
3 SGD Trigger Queued RO
This bit reports whether the trigger used to restart the
SGD operation is queued (I/O Offset 41[1] = 1 while
the SGD engine is running).
0 SGD trigger not queued ..........cccceeueneen. default
1 SGD trigger queued (when SGD reaches EOL,
it will restart).
2 SGD Stop Interrupt Status RWC
1 SGD finished the index equal to the stop index
set in 4B-48[31-24].
1 SGD EOL (End Of Link) RWC
1 Block is the last of the link. May be used by
software as a signal to generate an interrupt
request if I/O Offset 41[1] = 1.
0 SGD Flag RWC
1 Block complete. May be used by software as a
signal to generate an interrupt request if I/O
Offset 41[0] = 1.

/O Offset 41 — Modem SGD Read Channel Control.....RW
7 SGD Start ....ccecvevverescnncsnnes WO (always reads 0)
0 No effect
1 Start SGD read channel operation
6  SGD Terminate........ccccernerenne WO (always reads 0)
0 No effect
1 Terminate SGD read channel operation
5-4 Test (Do Not Program)...................... always write 0
3 SGD Pause RW

0 Release SGD read channel pause and resume
the transfer from the paused line

1 Pause SGD read channel operation (SGD read
channel pointer stays at the current address)

2-1 Reserved ..., always reads 0
0 Modem SGD Read Reset
0 Normal Operation ..........c.ceeeveerveereveennen. default
1 Reset Modem SGD read channel operation

1 Auto restart at EOL
6-4 Reserved ..., always reads 0
3-2 Interrupt Select
This bit determines the timing of interrupt generation
when bit-1 or bit-0 of this register are equal to 1.
00 Interrupt at PCI Read of Last Line ........ default
01 Interrupt at Last Sample Sent
10 Interrupt at Less Than One Line to Send
11 -reserved-
1  Interrupt on EOL @ End of Block

0 Disable...cuueiiiiiiiiiiiiiieeeeeee e default
1 Enable

0 Interrupt on FLAG @ End-of-Blk
0 Disable......ooveveeeiiiiiieeeeeee e default
1 Enable

1/0 Offset 47-44 — Modem SGD R Ch Table Ptr Base .. RW

31-0 SGD Table Pointer Base Address (even addr).... W
Current Pointer Address R

/O Offset 4F-4C — Modem SGD R Ch Current Count.. RO

31-24 Current Modem SGD Read Channel Index
This field reports the index the SGD engine is
currently processing.

23-0 Current Modem SGD Read Channel Count
This field reports the count remaining in the current
entry being processed. For example, if 10 bytes of a
30-byte count have been transferred, this field would
read 20 to indicate 20 bytes remaining.

Modem SGD Table Format

63 62 61 60-56 55-32 31-0
EOL FLAG STOP -reserved- Base Base
Count Address
[23:0] [31:0]
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Modem SGD Write Channel Registers
1/0 Offset 50 — Modem SGD Write Channel Status ....... RO 1/0 Offset 52 — Modem SGD Write Channel Type........ RW
7  SGD Active RO 7  Auto-Start SGD at EOL
0 SGD has completed or been terminated .default 0 Stopat EOL.....ccooveviieiieiecieieeie e default

1 SGD Active
6 SGD Paused RO
0 SGD not paused .......cccceevveeeeienieniienen. default
1 SGD Paused
5-4 Reserved .........ccciiiiiiiiiiiinienn, always reads 0
3 SGD Trigger Queued RO
This bit reports whether the trigger used to restart the
SGD operation is queued (I/O Offset 51[1] = 1 while
the SGD engine is running).
0 SGD trigger not queued .........ccoccveeeenen. default
1 SGD trigger queued (when SGD reaches EOL,
it will restart).
2 Reserved ... always reads 0
1 SGD EOL (End Of Link) RWC
1 Block is the last of the link. May be used by
software as a signal to generate an interrupt
request if I/O Offset 51[1] = 1.
0 SGD Flag RWC
1 Block complete. May be used by software as a
signal to generate an interrupt request if I/O
Offset 51[0] = 1.

1/0 Offset 51 — Modem SGD Write Channel Control....RW

7 SGD Start ....cecevvericscrnrecnnns WO (always reads 0)
0 No effect
1 Start SGD write channel operation
6  SGD Terminate......cccceereererueee WO (always reads 0)
0 No effect
1 Terminate SGD write channel operation
5-4 Test (Do Not Program)...................... always write 0

3 SGD Pause
0 Release SGD write channel pause and resume
the transfer from the paused line
1 Pause SGD write channel operation (SGD
write channel pointer stays at current address)
2 Reserved .....cccoceiiiiiiiiiieee always reads 0

1  Auto restart at EOL
6-2 Reserved
1  Interrupt on EOL @ End of Block

0 Disable..uuuiiiiiiiiieiiiiieeeecee e default
1 Enable

0 Interrupt on FLAG @ End-of-Blk
0 Disable......coveeeeeiiiiieeeeeeeeee e default
1 Enable

1/0 Offset 57-54 — Modem SGD W Ch Table Ptr Base. RW

31-0 SGD Table Pointer Base Address (even addr).... W
Current Pointer Address R

1/0 Offset 5F-5C — Modem SGD W Ch Current Count. RO

31-24 Current Modem SGD Write Channel Index
This field reports the index the SGD engine is
currently processing.

23-0 Current Modem SGD Write Channel Count
This field reports the count remaining in the current
entry being processed. For example, if 10 bytes of a
30-byte count have been transferred, this field would
read 20 to indicate 20 bytes remaining.

EOL End Of Link. 1 indicates this block is the last of the
link. If the channel “Interrupt on EOL” bit is set,
then an interrupt is generated at the end of the
transfer.

FLAG Block Flag. If set, transfer pauses at the end of this
block. If the channel “Interrupt on FLAG” bit is set,
then an interrupt is generated at the end of this block.

STOP Block Stop. If set, transfer pauses at the end of this
block. To resume the transfer, write 1 to Rx?0[2].

1  Reset Modem SGD Write Operation
0 Reserved ..o always reads 0
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Codec Command / Status SGD Registers
These registers are used to send commands to the codecs
Offset 83-80 — AC97 Controller Command (W) / Status (R) Offset 87-84 — Modem SGD Status Shadow......cccceeeeenee. RO
This register may be accessed from either function 5 or 6 31-30 Reserved  ......occocciiiiiiiiieieees always reads 0
31-30 Codec ID oo RW 29 Modem Write SGD Active Shadow.........(Rx30[7])
00 Select Codec CID = 00 28 Modem Read SGD Active Shadow .......... (Rx40([7])
01 Select Codec CID =01 27-26 Reserved  ........cccooviiiiiiiiiiiniens always reads 0
10 Select Codec CID = 10 25 Modem Write SGD StOp Shadow ............ (RXSO[Z])
11 Select Codec CID =11 24 Modem Read SGD StOp Shadow ............. (RX40[2])
29 Codec 11 Data / Status / Index Valid.................. RO
0 Not Valid 23-22 Reserved  .....oocooooiiiiieeeeee. always reads 0
1 Valld (OK to Read bits 0_23) 21 Modem Write SGD EOL Shadow............ (RXSO[]])
28 Codec 10 Data / Status / Index Valid.................. RO 20  Modem Read SGD EOL Shadow............. (Rx40[1])
0 Not Valid 19-18 Reserved  ......ccccooovvvviiieiieiiiiieee, always reads 0
1 Valid (OK to Read bits 0-23) 17 Modem Write SGD Flag Shadow............. (Rx50[0])
27  Codec 01 Data / Status / Index Valid.................. RO 16 Modem Read SGD Flag Shadow.............. (Rx40[0])
0 Not Valid

1 Valid (OK to Read bits 0-23)
26 Reserved

25 Codec 00 Data / Status / Index Valid.................. RO
0 Not Valid
1 Valid (OK to Read bits 0-23)

24  AC97 Controller Busy .........c.cccoecvvevieeniienieennnn. RO

0 Codec is ready for a register access command
1 AC97 Controller is sending a command to the
codec (commands are not accepted)
23 Codec Register Read / Write Mode.................... RW
0 Select Codec register write mode
1 Select Codec register read mode
22-16 Codec Register Index [7:1]........cccceevvierivvennnnns RW
Index of the AC97 codec register to access (in the
attached codec). Data must be written before or at
the same time as Index because writing to the index
triggers the AC97 controller to access the addressed

15-0 Reserved  .....ccoocovviiviinieeeee, always reads 0

Offset 8B-88 — Codec GPI Interrupt Status / GPIO ... RWC
This register may be accessed from either function 5 or 6

31-16 GPI Interrupt Status.........cccccoovveevieenieennennnn RWC
R GPI[15-0] Interrupt Status
W 1 to clear

15-0 Codec GPIO...........oooiiiiieieeieeee e RW

R Reflect status of Codec GPI[15-0]
W Triggers AC-Link slot-12 output to codec

Offset 8F-8C — Codec GPI Interrupt Enable ..........ccc.... RW
This register may be accessed from either function 5 or 6

31-16 Interrupt on GPI[15-0] Change of Status ......... RW

codec register over the AC-link interface. 0 Disable

15-0 Codec Register Data ..................cccocovrvrnrrnnnn.. RW 1 Enable
15-0 Reserved  ......ccoooovvvvvienieiieeen, always reads 0
Offset 90-9F — Mapped from Function 5/6 Rx40-4F ...... RO
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Device 18 Function 0 Registers - LAN
All registers are located in the Device 18 Function 0 PCI
configuration space of the VT8237R. These registers are
accessed through PCI configuration mechanism #1 via 1/O
address CF8 / CFC.
PCI Configuration Space Header
Offset 1-0 - Vendor ID = 1106h RO Offset 34 — Capabilities Offset (40h) RO
Offset 3-2 - Device ID = 3065h RO 7-0 Capabilities Offset
Offset into the LAN function PCI space pointing to
Offset 5-4 - Command RW the location of the first item in the function’s
15-3 Reserved  ......ocooooviiiiiieieeeee, always reads 0 capability list.
2 BusMaster ..........cceviieienennenn always reads 0 .
1 Memory Space...........c.cccovveverevnnnnn. always reads 0 Offset 3C - Interrupt Line RW
0 1/OSpace ....cocooooeeeereeennnn. RW, default = 0 7-4 Reserved ... always reads 0
3-0 LAN Interrupt Routing
Offset 7-6 — Status (0400h) RO 0000 Disabled.......cccceoeeeeieieieeeeceeeeeeeee default
15 Detected Parity Error....................... always reads 0 0001 IRQ1
14 Signalled System Error ..................... always reads 0 0010 Reserved
13  Received Master Abort...................... always reads 0 0011 IRQ3
12 Received Target Abort ..................... always reads 0 0100 IRQ4
11  Signalled Target Abort...................... always reads 0 0101 TIRQS5
10-9 DEVSEL# Timing......................... fixed at 10 (slow) 0110 IRQ6
8 Data Parity Detected.......................... always reads 0 0111 IRQ7
7  Fast Back-to-Back Capable............... always reads 0 1000 IRQ8
6 UDF Support...........cooeevvvvevieneannnne. always reads 1 1001 IRQY
5 66 MHz Capable ..............cccceenee. always reads 1 1010 IRQ10
4  Capabilities (e.g. PCI Pwr Mgmt) .... always reads 1 1011 TRQ11
3-0 Reserved ......ccocoiiiiiiiiniiiiiiee, always reads 0 1100 IRQ12
1101 IRQ13
Offset 8 - Revision ID (40h) RO 1110 IRQ14
Offset 9 - Program Interface RO 1111 Disabled
Offset A - Sub Class Code RO APIC (See Device 17 Function 0 Rx58[6])
Offset B - Class Code RO x000 IRQ16
x001 IRQ17
Offset C — Cache Line Size RW x010 IRQI8
This register must be implemented by master devices that can
generate the memory-write-and-invalidate command. x111 IRQ23
Offset 3D - Interrupt Pin (01h) RO

Offset D — Latency Timer RW

This register must be implemented as writable by any master
that can burst more than two data phases.

7-0 Interrupt Routing Mode
00h Legacy mode interrupt routing

01h Native mode interrupt routing .............. default
Offset E - Header Type (00h) RO LAN-Specific PCI Configuration Registers
Offset F - BIST (00h) RO
Offset 40 — Capability ID (01h) RO
7-0 Capability ID .............cooveirenee always reads 01h
Identifies the linked list item as being PCI power
Offset 13-10 — 1/O Base Address (0000 0000h)................ RW management registers
Offset 17-14 — Memory Base Address (0000 0000h)....... RW )
Offset 2B-28 — Card Bus CIS Pointer (0000 0000h)......Rw  Offset 41 — Next Item Pointer (00h) RO
Offset 33-30 — EXDanSion ROM Base (0000 0000],1) ....... RW 7-0 Next Item Pointer............. erneeeeeees a lways re.:a(%S OOh
Offset into the LAN function PCI space pointing to
the location of the next item in the function’s
capability list.
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Offset 43-42 — Power Mgmt Configuration (0002h)........ RO

Offset 47-44 — Power Management Control / Status .. RWC

15-11 Power State In Which LAN Can Assert PME#.......

10

.............................................. default=0
Ixxxx PME# can be asserted from D3C
x1xxx PME# can be asserted from D3H
xx1xx PME# can be asserted from D2
xxx1x PME# can be asserted from D1
xxxx1 PME# can be asserted from D0
D2 PM State

0 Not Supported........ccceeeeveerveieeieneenen. default
1 Supported

D1 PM State
0  Not Supported........cceevevreevrieieeierieennens default
1 Supported

PCI 3.3V Auxiliary Current Requirements.............
........................................ always reads 0
Device-Specific Initialization ............ always reads 0
Reserved  .......coccoviiiiiiiiie always reads 0
PME# Operation Uses PCI Clock
0 No PCI clock req’d for PME# generation....def
1 PME# generated using PCI clock
Power Management Interface Revision . reads 010b
Readback of 010b indicates compliance with revision
1.1 of the power mangement interface specification

31-0 Control / Status........................ default = 0000 0000h

(see Power Management Specification 1.0)
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LAN I/0 Registers
Offset 05-00 — Ethernet Address RW Offset 07 — Transmit Control (08h) RW

Unless the EEPROM is disabled, the Ethernet Address is
loaded to this register from the EEPROM every time the
system starts up.

Offset 06 — Receive Control (00h) RW

7-5 Reserved ......ccoocoiiiiiiiiiiiiiiee Do not program
4  Physical Address Packets Accepted
0 Packets with a physical destination address are

N0t aCCEPLed ..vvrrviirieiieie et default
1 All packets with a physical destination address
are accepted......coevvevierienierieieeie e default
3 Broadcast Packets Accepted
0 Broadcast packets are rejected................ default

1 Broadcast packets are accepted

2 Multicast Packets Accepted
0 Multicast packets are rejected ................ default
1 Multicast packets are accepted

1  Small Packets Accepted
0 Packets smaller than 64 bytes are rejected...def
1 Packets smaller than 64 bytes are accepted

0 Error Packets Accepted
0 Packets with receive errors are rejected ....... def
1 Packets with receive errors are accepted

7-3 Reserved
2-1 Transmit Loopback Mode
00 Normal......cocooecerenieeninieinieeneeeees default
01 Internal loopback (signal is looped back to the
host from the MAC)
10 MII loopback (signal is looped back to the host
from the PHY)
11 -reserved- (do not program)
0 Reserved ... always reads 0
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Offset 08 — Command 0 (00h) RW Offset 09 — Command 1 (00h) RW
7  Reserved ... always reads 0 7  Software Reset
6 Receive Poll Demand............................... default =0 0 NOTESC ..ooeeeeieeieiieeeeeeee e default
If this bit is set to 1, the Receive Descriptor (RD) will 1 Reset the MAC
be polled once (this bit will be cleared by hardware 6 Receive Poll Demand 1............................ default=0
after the polling is complete) This bit functions the same as Rx8[6]. The function
5  Transmit Poll Demand ........................... default=0 can be enabled by setting either bit (for backward
If this bit is set to 1, the Transmit Descriptor (TD) compatibility).
will be polled once (this bit will be cleared by 5 Transmit Poll Demand 1.......................... default=10
hardware after the polling is complete) This bit functions the same as Rx8[5]. The function
4  Transmit Process can be enabled by setting either bit (for backward
0 Transmit engine disabled ....................... default compatibility).
1 Transmit engine enabled (transmit may occur) 4 Reserved ... always reads 0
3  Receive Process 3 TD/RD Auto Polling
0 Receive disabled .........ccocveevreienieieennn. default 0 Enable (polling interval is determined by
1 Receive enabled RXOF[2:0] ) eeveeeeieeieeeeeeee e default
2 Stop NIC 1 Disable
0 NICenabled......cccovveiieiieiiieeeeee default 2 Full Duplex
1 NIC disabled (transmit/receive cannot occur) 0 Set MAC to half duplex mode............... default
1  Start NIC 1 Set MAC to full duplex mode
0 No command entered ...........ccceceeeeneenee. default 1-0 Reserved  ......ccccoooiiiiiiiniiie Do not program
1 Start the NIC
0 Reserved ......ccooeeiiiiiiiiiiiniiee, Do not program
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Offset 0C — Interrupt Status 0 (00h) RW

Offset OE — Interrupt Mask 0 (00h) RW

7  CRC or Miss Packet Tally Counter Overflow
Set if either counter overflows (both counters are 16
bits)

6 PCIBus Error
Set if PCI bus error occurred.

5 Receive Buffer Link Error
Set when there is not enough buffer space for a
packet requiring multiple buffers.

4 Reserved  .......ccocoiiiiiiiiiiieee, Do not program

3 Transmit Error (Packet Transmit Aborted)
Set due to excessive collisions (more than 16),
transmit underflow, or transmit data linking error

2 Receive Error
Set due to CRC error, frame alignment error, FIFO
overflow, or received data linking error

1  Packet Transmitted Successfully

0  Packet Received Successfully

Offset 0D — Interrupt Status 1 (00h) RW

7  General Purpose Interrupt
This bit is set when there is a general purpose
interrupt event (Rx84). This bit is set when any bit in
Rx84 equals one and when its corresponding mask
bit in Rx86 also equals one.
Port State Change (PHY)
5  Transmit Abort Due to Excessive Collisions
Set when there is a transmit error that is due to
excessive collisions. Alternatively, Rx0C[3] is set
for all transmit errors.
4  Receive Buffer Full
Set when there is no more buffer space available in
system memory.
3 Receive Packet Race
Set when there is not enough room in the FIFO to
receive an additional packet.
2 Receive FIFO Overflow
1-0 Reserved  .......coccoiviiiiiiiiiiiiiieee Do not program

=)

Bits correspond to the bits in Interrupt Status Register 0. An
interrupt is generated when corresponding bits in both
registers equal 1.

Offset OF — Interrupt Mask 1 (00h) RW
Bits correspond to the bits in Interrupt Status Register 1. An
interrupt is generated when corresponding bits in both
registers equal 1.

Offset 17-10 — Multicast Address RW

The value in this register determines which Multicast
addresses are received.

Offset 1B-18 — RX Address RW

This register reports the receive transcriptor address that is
being accessed.

Offset 1F-1C — TX Address RW

This register reports the transmit transcriptor address that is
being accessed.
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Offset 23-20 — Receive Status (0000 0400h)...........cccceneee. RW

Offset 27-24 — Rx Data Buffer Control (0000 0000h).... RO

31 Descriptor Owner
0 Descriptor Owned By Host (NIC cannot
access descriptor)
1 Descriptor Owned by NIC (NIC can access

descriptor)
This bit has no default so must be set by the driver at
initialization.
30-27 Reserved  ......occooooeiieiiieiiieieiee always reads 0
26-16 Received Packet Length ........................ RO, def=0
15 Received Packet Successfully ................ RO, def=0
14 Reserved  ......cccoiiiiiiiiiiiiiinie, always reads 0
13 NIC Accepted Multicast Packet............ RO, def=0
12 NIC Accepted Broadcast Packet........... RO, def=0
11  NIC Accepted Physical Address PacketRO, def=0
10 Chain Buffer..............coccooviriinienn. always reads 1
Set if packet too large to occupy a single receive
descriptor.
9-8 Buffer Descriptor Start/End ........................... RO

For packets too large to fit into a single receive
descriptor and thus occupy multiple RD’s, this field
reports whether this RD is the start, middle or end.

00 Chain Buffer Middle Descriptor ............ default

01 Chain Buffer End Descriptor

10 Chain Buffer Start Descriptor

11 Single Buffer Descriptor (packet accupies only

one descriptor)

31-11 Reserved  ......occooccviiiiiiiieieiees always reads 0

10-0 Rx Data Buffer Size...............ccoccereenene. default =0
The receive data buffer size for this descriptor. The
total byte count of the entire frame will be stored in
the last descriptor.

Offset 2B-28 — Rx Data Buffer Start Address.......ccceeeeeee RO
31-0 Rx Data Buffer Start Address

Offset 2F-2C — Rx Data Buffer Branch Address ............ RO
31-0 Rx Data Buffer Branch Address

Note: Rx20-2F reflect values from the RD being accessed.

7 Reserved ..., Do not program
6 System Error............c..ccocoooiiiine. RO, default=0
5 Runt Packet (< 64 bytes).................. RO, default =0
4  Long Packet (> 2500 bytes) ............. RO, default =0
3  FIFO Overflow Error..................... RO, default =0
2 Frame Alignment Error .................. RO, default=0
1 CRCError ........ooooevvveeceeannnn.. RO, default =0
0 ReceiverError ................................. RO, default =0
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Offset 43-40 — Transmit Status (0000 0000h).................. RW Offset 47-44 — Tx Data Buffer Control (0000 0000h)...... RO
31 Descriptor Owner 31-24 Reserved  .....c.cccoceviiviiniiininenn always reads 0

0 Descriptor Owned By Host (NIC cannot 23  Send-Complete Interrupt
access descriptor) 0 Interrupt not generated ...........cccceeueeee. default
1 Descriptor Owned by NIC (NIC can access 1 Interrupt generated after send complete
descriptor) 22  End of Transmit Packet
This bit has no default so must be set by the driver at For packets too large to fit into a single transmit
initialization. descriptor and thus occupy multiple TD’s, this bit
30-16 Reserved  ........ccccooviieiiieiiinieiens always reads 0 reports whether this TD is the End TD.
15 Transmit Error ............................... RO, default =0 0 This TDisnotthe End TD .................... default
0 Transmit Successful .........ccccveeveienirennen. default 1 This TD is the End TD
1 Excessive Collisions During Transmit Attempt 21 Start of Transmit Packet
14 Reserved  .......cccoooiiiiiiiiiiinie, always reads 0 For packets too large to fit into a single transmit
13 System Error.............ccocoevvvevennnnnn. RO, default =0 descriptor and thus occupy multiple TD’s, this bit
12 Invalid TD Format or Structure or TD Overflow reports whether this TD is the Start TD.
...................................... RO, default =0 0 This TD is not the Start TD ................... default
11 Reserved  ......ccocovviiiiiiiniiiiieee Do not program 1 This TD is the Start TD
10 Carrier Sense Lost During Transmit ... RO, def=0 20-17 Reserved  ......occooccoriiiiiiieieees always reads 0
9  Out of Window Collision...................... RO, def=0 16 Disable CRC Generation ......................... default=0
(collision outside initial 64 bytes) 15 Chain Buffer................ccocooeviiiiiienn, default=0
8  Transmit Abort (Excessive Collisions). RO, def =0 14-11 Reserved  .......cccooovvivvieeniieiieeieenns always reads 0
7  CD Heartbeat Issued (10BaseT Only)... RO, def=0 10-0 Tx Data Buffer Size..............c.ccoeevvenennnn. default=0
6-5 Reserved .......coociiiiiiiiiiiiieiee, always reads 0 The transmit data buffer size for this descriptor. The
4  Collision Detected During Transmit .... RO, def =0 total byte count of the entire frame will be stored in
3-0 Collision Retry Count...............ccccoce. RO, def=0 the last descriptor.
Offset 4B-48 — Tx Data Buffer Start Address .........ceec.e. RO
31-0 Tx Data Buffer Start Address
Offset 4F-4C — Tx Data Buffer Branch Address............. RO
31-4 Tx Data Buffer Branch Address
3-1 Reserved  ....coocevieiieiieeeeen, always reads 0
0  Tx Interrupt Enable
0 Issue interrupt for this packet ................ default
1 No interrupt generated
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Offset 6C — PHY Address (01h) RW

Offset 6E — Buffer Control 0 (00h)

RW

7-6 MII Management Polling Timer Interval (Polling

PHY)
00 1024 MDC Clock Cycles........cccceueee.e. default
01 512 MDC Clock Cycles
10 128 MDC Clock Cycles
11 64 MDC Clock Cycles

MDC is an internal clock with a 960 ns cycle time.

5  Accelerate MDC Speed

0 Normal.......oooveiiiiiiieee e default
1  4x Accelerated
4-0 Extended PHY Device Address.......... default = 01h

Stored from EEPROM during power-up or EEPROM
auto-reload but can be programmed by software

Offset 6D — MII Status (13h)
7 PHY Reset
0 PHY resetnotasserted...........cccoeeevvenee.. default
1 PHY reset asserted
6-5 Reserved ........ccociiiiiiieiiiiieiee, always reads 0
4 PHY Option
0 PHY address updated from EEPROM

RW

1 Use default PHY address of 0001h....... default
3  PHY Device Received Error
0 NOMIILEITor...ccooovveeeieeeieieeeee e default
1 MII Error
2 Reserved ... always reads 0

1 Link Failure
0 Link successful

1 Link unsuccessful (no connection)........ default
0 PHY Speed

0 100 Mb

1 10Mb default

7-3 Reserved

2-0 DMA Length

Offset 6F — Buffer Control 1 (00h)

000 32 bytes 8DW . default
001 64 bytes 16 DW

010 128 bytes 32 DW

011 256 bytes 64 DW

100 512 bytes 128 DW

101 1024 bytes 256 DW

11x Store & Forward

RW

7-3
2-0

Reserved ..., Do not program
Polling Interval Timer
This field determines the polling interval when TX /
RX Auto-Polling is enabled (LAN I/O Rx09[3]=0).
000 2" V-Link ClOCKS. .......crverrrerrirrrirnns default
001 2" V-Link Clocks
001 2'* V-Link Clocks
001 2'* V-Link Clocks
001 2" V-Link Clocks
001 2'° V-Link Clocks
001 2° V-Link Clocks
001 2* V-Link Clocks
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Offset 70 — MIT Management Port Command (00h)......RW Offset 74 —- EEPROM Command / Status (00h)............. RW
7  MII (PHY) Auto Polling 7  EEPROM Program Complete............... RO, def=0
0 Disable ....cccooeeiieiirieieeeeeee default Set when EEPROM loading is complete.
1 Enable (polling interval determined by 6 EEPROM Embedded Program Enable........ def=0
Rx6C[7:6]) When this bit is set, configuration data (in Rx6E, 6F,
6 PHY Read 74, 78, 79, 7A, and 7B) will start to be programmed
Every time this bit is set to one, the Phy is read once. into the EEPROM.
The address read is determined by Rx71[4:0] and the 5 Dynamically Reload EEPROM Content...... def=0
data is stored in Rx73-72. When this bit toggles, the Ethernet ID (Rx5-0) is
0 Disable ....cccooeeiiiiirieeeeeeee default reloaded from EEPROM.
1 Enable 4 EEPROM Direct Program Mode
5 PHY Write 0 Disable......ocoverieieieiiiniieceee default
Every time this bit is set to one, the PHY is written 1 Enable (see bits 3-0)
once.  The address written is determined by 3 EEPROM Direct Programming Chip Select
Rx71[4:0] and the value in Rx73-72 will be written to This bit must be set to allow proramming of the
the PHY. EEPROM using bits 2-0
0 Disable ....ccoceveneriniiicicccceeee default 2 EEPROM Direct Programming Clock
1 Enable This bit acts as the clock for direct programming of
4  PHY Direct Programming Mode the EEPROM.
0 Disable (bits 3-0 are ignored, see bits 6-5)...def 1 EEPROM Direct Programming Write Data
1 Enable (bits 6-5 are ignored, see bits 2-0) During direct programming (write), the value in this
3 MDIO Output Enable Indicator bit is presented to the EEPROM Data In pin and
2 Phy Direct Programming Write Data Out written to the EEPROM every time bit-2 of this
During direct programming (write), the value in this register (the “clock™) toggles.
bit is written to the Phy every time bit-0 of this 0 EEPROM Direct Programming Read Data...... RO
register (the “clock”™) toggles. During direct programming (read), every time bit-2
1  Phy Direct Programming Read Data In ............ RO of this register (the “clock™) toggles, the value on the
During direct programming (read), every time the EEPROM Data Out pin is stored in this bit.
“clock” (bit-0) toggles, the value from the Phy is
stored in this bit.
0  Phy Direct Programming Clock
Thiys bit acts as t%le clock dguring direct reads from and Offset 78 — EEPROM Control (00h) RW
direct writes to the Phy. 7 EEPROM Embedded & Direct Programming
0 Disable (EEPROM cannot be programmed) def
Offset 71 — MII Management Port Address (81h).......... RW 1 Enable (allow EEPROM to be programmed)
7  Polling Status 6 Extension Clock
0 Polling mechanism is busy (polling can’t be 0 Disable..cueeiiiiiiiiiiiieeeeeeeeeee s default
initiated) 1 Enable (the clock to the EEPROM is sent prior
1 Polling mechanism is idle (polling can be to the start of data to allow more time for the
initiated) default EEPROM to return to the ready state)
6  Polling Type 5-0 Reserved .........coooiiiiiiiiiiiiiee. always reads 0
0 PollOne Cycle.....cceveiereniiinicieneee default

1 Auto polling — close the pause function at bit-5
5 Polling Complete
0 Polling not complete .........ccceecvveverreennen. default
1 Polling complete (auto polling data ready)
4-0 MII Management Port Address Bits 4-0..def = 01h
This field contains the address of the PHY register to
be read or written.

Offset 73-72 — MII Management Port Data Data........... RW

After a Phy read, the data read from the PHY is stored in this
register. For writes to the Phy, the data to be written is placed
in this register.
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Offset 79 — Configuration 1 (00h) RW

Offset 7A — Configuration 2 (00h) RW

7  Transmit Frame Queueing
0 Enable (frames from the PCI bus can be
queued in the transmit FIFO — a maximum of
2 packets may be queued) .........ccceeenee. default
1 Disable
6  Data Parity Generation and Checking
This bit controls whether PCI parity is enabled.
0 Enable ..o default
1 Disable
5 Memory-Read-Line Supported
This bit controls whether PCI Memory-Read-Line is

supported.
0 Enable ....coooovvviiiiiiceeee default
1 Disable

4 Transmit FIFO DMA Interleaved to Receiving
FIFO DMA After 32 DW Transaction

7  Reserved ... always reads 0
6  Unused BootROM Address MA
This bit controls whether unused BootROM memory
address bits are tied high.

0 Nottied high.......ccoevvveeiiriiiieieiene, default
1 Tied high
5 Delayed Transactions for BootROM Memory
Read

This bit controls whether PCI delayed transactions
are enabled.
0 Disable.....ccooereeieieeeeee e default
1 Enable

4-0 Reserved .....cooccooviiiiieciiieieen, always reads 0

This bit controls whether during a transmit, priority Offset 7B — Configuration 3 (00h) RW
can be given to a receive transaction. 7~ Memory Mapped 1/0 Access
0 Disable .o default 0 Disable.....cccoocverieiieieieeieeee e default
1 Enable (during a transmit, if a receive request 1 Enable
is seen, the transmit is paused after 32 DW’s 6-4 Reserved (Do Not Program).................... default=0
and priority is given to the receive) 3 Backoff Algorithm
3 Receive FIFO DMA Interleaved to Transmitting 0 Fixed .cooooooiiiiieieee, default
FIFO DMA After 32 DW Transaction 1 Random
This bit controls whether during a receive, priority 2-1 Reserved (Do Not Program).................... default =10
can be given to a transmit transaction. 0 Backoff Algorithm Optional
0 Disable .o default 0 Disable.....cccoocverieiieieieeeee e default
1 Enable (during a receive, if a transmit request 1 Enable
is seen, the receive is paused after 32 DW’s
and priority is given to the transmit)
2 Memory Read Wait States (for ISA only)
0 NONE oot default
1 Insert one wait state 2222
1  Memory Write Wait States s (for ISA only)
0 NONE oot default
1 Insert one wait state 2222
0 Latency Timer
This bit controls whether PCI Delayed Transactions
are enabled.
0 Disable ..c.ccoceveneniniiicicceeceeee default
1 Enable
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Offset 80 — Miscellaneous 1 (00h) RW Offset 83 — Sticky Hardware Control (00h).........ccceeeeee RW
7-4 Reserved ..., always reads 0 7  Legacy WOL Status (for software reference)... RO
3 Full Duplex Flow Control This bit reports whether legacy WOL is supported.
0 Disable ..o default 0 Disable.....coceieeieieeeeee e default
1 Enable 1 Enable
2 Half Duplex Flow Control 6-4 Reserved  ......coccooiiiiiiiiniii, always reads 0
0 Disable ...cccoeveriiieieeieeeeee default 3  Legacy WOL Status RO
1 Enable This bit is set when there is a legacy WOL event.
1  Soft Timer 0 Status / Start 0 No legacy WOL event occurred............. default
0 Timer Counting.........ccceeeeeeeeeereenueennens default 1  Legacy WOL event occurred
(write 0 after time out to start timer counting) 2 Legacy WOL Enable
1 Timer Timed Out This bit controls whether legacy WOL is a wake
0  Soft Timer 0 Enable event.
0 Disable ....ccoovveiiiieeieieeeeeeeeeee default 0 Disable (if a wake event is detected (bit-3 = 1),
1 Enable timer to count PME# will not be asserted).................... default
1 Enable (if a wake event is detected (bit-3 = 1),
Offset 81 — Miscellaneous 2 (00h) RW PME# will be asserted)
7 Reserved ......cooooviiiiiiiiiiiieee, always reads 0 1-0 Sticky DS Shadow

6  Force Software Reset

Setting this bit resets the MAC. This bit functions
differently from Rx09[7] in that when Rx09[7] is set,
the MAC will reset only after all state machines are
in idle mode (all on-going transactions have been
completed). When this bit is set, the MAC will be
reset regardless of the status of the state machines.
This bit is used when Rx09[7] cannot force a reset
due to issues with the state machines.

0 Normal ......coeeevieiiiieieceeeee e default
1 Force Reset
5 Reserved (Do Not Program).................... default=0

4-1 Reserved .....coccoeiiviiiiiiiieieieen, always reads 0
0 Soft Timer 1 Enable
0 Disable ..uuviiiiiiiiiiiiieiee e default
1 Enable timer to count

This field reports the current power management
state of the device.
00 DO State.....ccceevveeveeeieneeieeieeieeeesieeene default
01 DI State
10 D2 State
11 D3 State
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Offset 84 — MII Interrupt Status (00h).....ccccccceeeeeeennees RWC

Offset 8D-8C — Flash Address RW

The bits in this register correspond to bits in the MII Interrupt
Mask register (Rx86). An interrupt is generated when
corresponding bits in both registers equal one.

7  Power Event Report in Test Mode (RO)...... def=0
6  User Defined Host Driven Interrupt............ def=0
5 Reserved .....ccoooeiiieiiiiienieee always reads 0
4  Suspend Mode MII Polling Status Change.. def =0
3 Transmit Data Write Buffer Queue Race.... def=0
(will be set by transmit shutdown)
2 Reserved ... always reads 0
1  Soft Timer 1 Timeout ................cccccoernennen. def=0
0 Soft Timer 0 Timeout ................c.cccoceeniennnn. def=0
All bits above: write 0 to clear the interrupt
Offset 86 — MII Interrupt Mask (00h) RW

The bits in this register correspond to bits in the MII Interrupt
Status register (Rx84). An interrupt is generated when
corresponding bits in both registers equal one.

This register stores the address that is read from or written to
when reading or configuring the BootROM.

15-0 Flash Address [15:0] ..........ocoovveienniennnn. default=0
Offset 8F — Flash Write Data Out RW
This register stores the data that is written to the BootROM.

7-0 Flash Write Data Out............................... default =0
Offset 90 — Flash Read / Write Command............cc.e.e.... RW

7-2 Reserved  .....coooeiieiiiiiieeee, always reads 0
1 Boot ROM Embedded Write Command......def =0
Setting this bit initiates a write transaction (data in
Rx8F will be written to the address specified in
Rx8D-8C).
0 Boot ROM Embedded Read Command....... def=0
Setting this bit initiates a read transaction (data in the
address specified in Rx8D-8C will be read and stored

in Rx91).
7  Interrupt on MII Interrupt Status (Rx84) Bit-7 .
6  Interrupt on MII Interrupt Status (Rx84) Bit-6 Offset 9.1 — Flash Write Data II.I RO
5 Reserved ... always reads 0 This register stores the data that is read from the BootROM.
4 Interrupt on MII Interrupt Status (Rx84) Bit-4 7-0  Flash Write DataIn ... default =0
3  Interrupt on MII Interrupt Status (Rx84) Bit-3
2 Reserved  .....ccocriiiiiiiinieenn, always reads 0 Offset 93 — Flash Checksum (00h) RW
1 Interrupt on MII Interrupt Status (Rx84) Bit-1 This register stores the checksum from the BootROM after
0 Interrupt on MII Interrupt Status (Rx84) Bit-0 programming.
All bits above:
0 DiISADIC oo default 7-0 EEPROM Checksum ..........cccovvvvsri. default =0
1 Enable
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Offset 95-94 — Suspend Mode MII Address (0000h)...... RW Offset 99-98 — Pause Timer (0000h) RW
15-0 MII Address During Suspend................. default =0 7-0 Pause Timer Value...............c.coooieiinnnnnn. def=0

Functionally, this field is the same as Rx71[4:0].
However, during suspend state this field is used
because Rx71[4:0] cannot be accessed.

Offset 96 — Suspend Mode PHY Address (00h).............. RW
7-0 PHY Address During Suspend ............... default =0
This field stores the address of the PHY to access

during suspend state. This field selects the PHY

while Rx95-94 selects the specific register within the

This field is used for full duplex flow control. When
the Receive FIFO is nearly full, The transmitter can
send a pause frame to the transmitting side (generally
a switch) to request a pause. The length of pause
time is determined by this field.

Offset 9A — Pause Status (00h) RW

7-1 Reserved ..., always reads 0
0 Pause Status

PHY. 0 Notpaused.......ccoeveerverreeciieieseerieerenen. default
1 Paused

Offset 9D-9C — Soft Timer 0 (0000h) RW
7-0  Soft Timer 0 Count Value........................ default =10

This field reports the count value of soft timer 0.
Offset 9F-9E — Soft Timer 1 (0000h) RW
7-0 Soft Timer 1 Count Value........................ default=0

This field reports the count value of soft timer 1.
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Offset A) — Wake On LAN Control Set (00h) ............... RW Offset A3 — Wake On LAN Configuration Set (00h)..... RW
Offset A4 — Wake On LAN Control Clear (00h)............ RW Offset A7 — Wake On LAN Configuration Clear (00h). RW

7  Link Off Detected (determines whether the system
wakes up from link off detection)

6 Link On Detected (determines whether the system
wakes up from link on detection)

5  Magic Packet Filter (determines whether the system
wakes up when a Magic Packet is detected)

4  Unicast Filter (determines whether the system wakes
up when a Unicast Packet is detected)

3 CRC3 Pattern Match Filtering (determines whether
the system wakes up when packet matching CRC3
pattern is detected)

2 CRC2 Pattern Match Filtering (determines whether
the system wakes up when packet matching CRC2
pattern is detected)

1  CRCI1 Pattern Match Filtering (determines whether
the system wakes up when packet matching CRC1
pattern is detected)

0  CRCO Pattern Match Filtering (determines whether
the system wakes up when packet matching CRCO
pattern is detected)

All bits above:

7 Force Power Management Enable over PME
Enable Bit (Legacy Use Only)

6  Full Duplex During Suspend

5  Accept Multicast During Suspend
This bit controls whether multicast packets are
accepted during suspend state. Whether a multicast
packet will actually wake up the system depends on
whether the packet is a type of packet set to wake up
the system, as determined by RxA0Q[5:0].

4  Accept Broadcast During Suspend
This bit controls whether broadcast packets are
accepted during suspend state. Whether a broadcast
packet will actually wake up the system depends on
whether the packet is a type of packet set to wake up
the system, as determined by RxAO0[5:0].

3 MDC Acceleration

2 Extend Clock During Suspend
When enabled, the clock to the PHY is sent prior to
the start of data to allow more time for the PHY to
return to ready state.

1-0 Reserved

0 Disable ...ccveiiieeeeeiiieeeeeeee e default All bits above:
1 Enable 0 Disable......cooveveeeeiiiiiieeeieeeeeeeee default
1 Enable
Offset A1 — Power Configuration Set (00h) ........cceeeennnee RW
Offset A5 — Power Configuration Clear (00h)................ RW Offset B3-B0 — Pattern CRC0 RW
7-6 Reserved oo, always reads 0 127-0 CRCOPattern ..........ccoooveveeemeeeeeeeeeeennn. default =0
5 WOL Type
0 Driven by Level ....occvevevveiieiieieieenen, default Offset B7-B4 — Pattern CRC1 RW
1 Driven By Pulse 127-0 CRCI Pattern.........cccocevvveeeevvcneeeeeeeeenns default=0
4 Le(g)"c%wa%lg tofuy | Qffset BB-B8 - Pattern CRC2 RW
U Baaple s . 127-0 CRC2 PAOIN ... default = 0
3-2 Reserved  ....ooooeeeiiiiieeeeeieeeeeeeeeeeeeeee always read_s 0 Offset BF-BC — Pattern CRC3 RW
1-0 Reserved (Do Not Program)................... default=0 127-0 CRC3 PAtCIN oo default =0
Offset CF-C0 — Byte Mask 0 RW
Offset DF-D0 — Byte Mask 1 RW
Offset EF-E0 — Byte Mask 2 RW
Offset FF-FO — Byte Mask 3 RW
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FUNCTIONAL DESCRIPTIONS

Power Management

Power Management Subsystem Overview

Refer to ACPI Specification v2.0 and APM specification v1.2

for additional information.

The power management function of the VT8237R is indicated

in the following block diagram:

GP1
(Device
Idle)
Timer

Primary
Events

GPO |

Standby)
Timer |

PWRBTN# > User
SLPBTN# > Interface

Bus ,
Master
Hardware
Monitoring >~
LID >-
THRM# >-| Hardware
RI# >-| Events
USB resume >~
GPIO >-
RTC

- Legacy Only Event Logic

(Global | o __ .
'SCLEN' TSI Arbiter | > SMI#

&
=

— - -SMI Events
- SCI/SMI Events
— - Wake-up Events

SCH#

SCI Arbiter

Power
Plane and
System
Control

- ACPI / Legacy Event Logic
- ACPI / Legacy Generic Control Features

I - ACPI / Legacy Fixed Control Features

- ACPI Only Event Logic

Figure 5. Power Management Subsystem Block Diagram
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Processor Bus States

The VT8237R supports the complete set of CO to C3
processor states as specified in the Advanced Configuration
and Power Interface (ACPI) specification (and defined in
ACPI I/O space Registers 10-15):

C0: Normal Operation

Cl1: CPU Halt (controlled by software).

C2: Stop Clock. Entered when the Processor Level 2
register (PMIO Rx14) is read. The STPCLK# signal
is asserted to put the processor in the Stop Grant
State. The CPUSTP# signal is not asserted so that
host clocks remain running. To exit this state, the
chip negates STPCLK#.

C3: Suspend. Entered when the Processor Level 3
register (PMIO Rx15) is read. In addition to
STPCLK# assertion as in the C2 state, the SUSST1#
(suspend status 1) signal is asserted to tell the north
bridge to switch to “Suspend DRAM Refresh” mode
based on the 32KHz suspend clock (SUSCLK)
provided by the VT8237R. If the Host Stop bit is
enabled, then CPUSTP# is also asserted to stop clock
generation and put the CPU into Stop Clock State.
To exit this state, the chip negates CPUSTP# and
allows time for the processor PLL to lock. Then the
SUSST1# and STPCLK# signals are negated to
resume to normal operation.

During normal operation, two mechanisms are provided to
modulate CPU execution and control power consumption by
throttling the duty cycle of STPCLK#:

a. Setting the Throttle Enable bit to 1, the duty
cycle defined in Throttle Duty Cycle (PMIO
Rx10) is used.

b. THRM# pin assertion enables automatic clock
throttling with duty cycle pre-configured in
THRM# Duty Cycle (PCI configuration Rx4C).

System Suspend States and Power Plane Control

There are three power planes inside the VT8237R. The first
power plane (VSUS33) is always on unless turned off by the
mechanical switch. The second power plane (VCC) is
controlled by chip output SUSC# (also called “PSON”). The
third plane (VCCRTC) is powered by the combination of the
VSUS33 and the external battery (VBAT) for the integrated
real time clock. Most of the circuitry inside the VT8237R is
powered by VCC. The amount of logic powered by VSUS33
is very small; its main function is to control the supply of
VCC and other power planes. VCCRTC is always on unless
both the mechanical switch and VBAT are removed.

The VT8237R supports multiple system suspend states by
configuring the SLP _TYP field of ACPI /O space register
Rx4-5:

a) POS (Power On Suspend): Most devices in the
system remain powered. The host bus is put into an
equivalent of the C3 state. In particular, the CPU is
put into the Stop Grant State or Stop Clock State
depending on the setting of the Host Stop bit.
SUSST1# is asserted to tell the north bridge to switch
to “Suspend DRAM Refresh” mode based on the
32KHz SUSCLK provided by the VT8237R. As to
the PCI bus, setting the PCLK Run bit to 0 enables
the CLKRUN protocol defined in the PCI Mobile
Design Guide. That is, the PCKRUN# pin will be
de-activated after the PCI bus is idle for 26 clocks.
Any PCI bus masters including the north bridge may
resume PCI clock operation by pulling the
PCKRUN# pin low. During the PCKRUN# de-
activation period, the PCISTP# pin may be activated
to disable the output of the PCI clock generator if the
PCI_STP bit is enabled. When the system resumes
from POS, the VT8237R can optionally resume
without resetting the system, can reset the processor
only, or can reset the entire system. When no reset is
performed, the chip only needs to wait for the clock
synthesizer and processor PLL to lock before the
system is resumed, which typically takes 20ms.

b) STR (Suspend to RAM): Power is removed from
most of the system except the system DRAM. Power
is supplied to the suspend refresh logic in the north
bridge (e.g., VSUS2S5 or equivalent) and the suspend
logic of the VT8237R (VSUS33).

¢) STD (Suspend to Disk, also called Soft-off): Power
is removed from most of the system except the
suspend logic of VT8237R (VSUS33).

d) Mechanical Off: This is not a suspend state. All
power in the system is removed except the RTC
battery.
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The suspend state is entered by setting the Sleep Enable bit to
1. Three power plane control signals (SUSA#, SUSB# and
SUSC#) are provided to turn off more system power planes as
the system moves to deeper power-down states, i.e., from
normal operation to POS (only SUSA# asserted), to STR (both
SUSA# and SUSB# asserted), and to STD (all three SUS#
signals asserted). In particular, the assertion of SUSC# can be
used to turn off the VCC supply to the VT8237R.

One additional suspend status indicator (SUSSTI#) is
provided to inform the north bridge and the rest of the system
of the processor and system suspend states. SUSSTI1# is
asserted when the system enters the suspend state or the
processor enters the C3 state. SUSSTI1# is connected to the
north bridge to switch between normal and suspend-DRAM-
refresh modes.

General Purpose 1/0 Ports

As ACPI compliant hardware, the VT8237R includes
PWRBTN#, SLPBTN#, and RI# pins to implement power
button, sleep button, and ring indicator functionality,
respectively. Furthermore, the VT8237R offers many general-
purpose /O ports with the following capabilities:
« I°C / SMB Support
* Thermal Detect
* Notebook Lid Open / Close Detect
* Battery Low Detect
* Twelve General Purpose Input Ports (multiplexed with
other functions).
* Nineteen General Purpose Output Ports (1 dedicated
and 18 multiplexed with other functions)
* Four General Purpose Input /
(multiplexed with other functions)

In addition, the VT8237R provides an external dedicated SMI
pin (EXTSMI#). The external SMI input can be programmed
to trigger an SCI or SMI at both the rising and falling edges of
the corresponding input signal. Software can check the status
of the input pin and take appropriate actions.

Output Ports

Power Management Events

Three types of power management events are supported:

1) ACPI-required Fixed Events defined in the PM1a Status
and PMla Enable registers. These events can trigger
either SCI or SMI depending on the SCI Enable bit:

* PWRBTN# Triggering

* RTC Alarm

 Sleep Button

» ACPI Power Management Timer Carry (always SCI)
» BIOS Release (always SCI)

2) ACPI-aware General Purpose Function Events defined
in the GP Status and GP SCI Enable, and GP SMI Enable
registers. These events can trigger either SCI or SMI
depending on the setting of individual SMI and SCI
enable bits:

» External SMI triggering

+ USB Resume

* Ring Indicator (RI#)

» Battery Low Detect (BATLOW#)

* Notebook Lid Open/Close Detect (LID)
* Thermal Detect (THRM#)

Revision 2.06 December 15, 2004

-166-

Functional Descriptions



W Tocrniegies, e VT8237R Data Sheet

System and Processor Resume Events

Depending on the system suspend state, different features can

3) Generic Global Events defined in the Global Status and be enabled to resume the system. There are two classes of
Global Enable registers. These registers are mainly used resume events:

for SMI: a) VSUS-based events. Event logic resides in the

« PCI Bus Clock Run Resume VSUS plane and thus can resume the system from

any suspend state. Such events include PWRBTN#,
RI#, BATLOW#, LID, SMBus resume event, RTC
alarm, EXTSMI#, and GP1 (EXTSMI1#).

* Primary Interrupt Occurance
* GPO and GP1 Timer Time Out

* Secondary Event Timer Time Out b) VCC-Based Events. Event logic resides in the VCC

* Occurrence of Primary Events plane and thus can only resume the system from the
(defined in the Primary Activity Status and Primary POS state. Such events include the ACPI PM timer,
Activity Enable registers) USB resume, and EXTSMIn#.

» Legacy USB accesses (keyboard and mouse)
- Software SMI

l«— HCLK
Host CPU e sMI#/ STPCLK#
SMIACT# CPU
Bus
3D l«— GCLK
Graphi ACE Bus W
|
aphics North DDR
Controller [¢_ GCKRUN# . CKE# ] SDRAM
< Bridge >
B HCLK 7 y
GCLK \ 2
PCLK V-Link ] SUSCLK,A Module ID

Interface SUSST1#

PCKRUN# ! . SMB MCLK

! A > us PCLK
PCI Bus
VT8237R CPUSTP# Clock
LPC South PGC;;T)P# TACPL Bvort —>{ Generator
8 Ports USB 2 i — an vents
RAID / é) ;r?al ATA Bridge — Power Plane & Peripheral Control
IDE / Parallel ATA — Keyboard / Mouse
AC97 Audio / Modem — ML pHY > 10/ 100BaseT Lan

Figure 6. System Block Diagram Using the PT800 North Bridge
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Legacy Power Management Timers

In addition to the ACPI power management timer, the
VT8237R includes the following four legacy power
management timers:

GPO Timer: general purpose timer with primary event

GP1 Timer: general purpose timer with peripheral event
reload

Secondary Event Timer: to monitor secondary events

Conserve Mode Timer: Hardware-controlled return to
standby

The normal sequence of operations for a general purpose timer
(GPO or GP1) is to

1) First program the time base and timer value of the initial
count (register GP Timer Count).

2) Then activate counting by setting the GPO Start or GP1
Start bit to one: the timer will start with the initial count
and count down towards 0.

3) When the timer counts down to zero, an SMI will be
generated if enabled (GPO Timeout Enable and GP1
Timeout Enable in the Global Enable register) with status
recorded (GPO Tomeout Status and GP1 Timeout Status
in the Global Status register).

4) Each timer can also be programmed to reload the initial
count and restart counting automatically after counting
down to 0. This feature is not used in standard VIA
BIOS.

The GPO and GP1 timers can be used just as the general
purpose timers described above. However, they can also be
programmed to reload the initial count by system primary
events or peripheral events thus used as primary event (global
standby) timer and peripheral timer, respectively. The
secondary event timer is solely used to monitor secondary
events.

System Primary and Secondary Events

Primary system events are distinguished in the Primary
Activity Status and Primary Activity Enable registers:

Bit Event Trigger
Keyboard Access 1/O port 60h

7

6 Serial Port Access  1/O ports 3F8h-3FFh, 2F8h-2FFh,
3E8h-3EFh, or 2E8h-2EFh

5 Parallel Port Access 1/0O ports 378h-37Fh or 278h-27Fh
4 Video Access I/O ports 3BOh-3DFh or memory
A/B segments

I/O ports 1FOh-1F7h, 170h-177h,

or 3F5h

3 IDE/Floppy Access

2 Reserved

1 Primary Interrupts Each channel of the interrupt
controller can be programmed to
be a primary or secondary
interrupt

0 ISA Master/DMA Activity

Each category can be enabled as a primary event by setting the
corresponding bit of the Primary Activity Enable register to 1.
If enabled, the occurrence of the primary event reloads the

GPO timer if the Primary Activity GPO Enable bit is also set to
1. The cause of the timer reload is recorded in the
corresponding bit of Primary Activity Status register while the
timer is reloaded. If no enabled primary event occurs during
the count down, the GPO timer will time out (count down to 0)
and the system can be programmed (setting the GPO Timeout
Enable bit in the Global Enable register to one) to trigger an
SMI to switch the system to a power down mode.

The VT8237R distinguishes two kinds of interrupt requests as
far as power management is concerned: the primary and
secondary interrupts.  Like other primary events, the
occurrence of a primary interrupt demands that the system be
restored to full processing capability. Secondary interrupts,
however, are typically used for housekeeping tasks in the
background unnoticeable to the user. The VT8237R allows
each channel of interrupt request to be declared as either
primary, secondary, or ignorable in the Primary IRQ Channel
and Secondary IRQ Channel registers. Secondary interrupts
are the only system secondary events defined in the VT8237R.

Like primary events, primary interrupts can be made to reload
the GPO timer by setting the PIRQ Enable bit to 1. Secondary
interrupts do not reload the GPO timer. Therefore the GPO
timer will time out and the SMI routine can put the system
into power down mode if no events other than secondary
interrupts are happening periodically in the background.

Primary events can be programmed to trigger an SMI (setting
of the Primary Activity Enable bit). Typically, this SMI
triggering is turned off during normal system operation to
avoid degrading system performance. Triggering is turned on
by the SMI routine before entering the power down mode so
that the system may be returned to normal operation at the
occurrence of primary events. At the same time, the GPO
timer is reloaded and the count down process is restarted.

Peripheral Events

Primary and secondary events define system events in general
and the response is typically expressed in terms of system
events. Individual peripheral events can also be monitored by
the VT8237R through the GP1 timer. The following four
categories of peripheral events are distinguished (via the GP
Reload Enable register):

Bit-7 Keyboard Access

Bit-6  Serial Port Access

Bit-4  Video Access

Bit-3 IDE/Floppy Access
The four categories are subsets of the primary events as
defined in Primary Activity Enable and the occurrence of
these events can be checked through a common register
Primary Activity Status. As a peripheral timer, GP1 can be
used to monitor one (or more than one) of the above four
device types by programming the corresponding bit to one and
the other bits to zero. Time out of the GP1 timer indicates no
activity of the corresponding device type and appropriate
action can be taken as a result.
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ELECTRICAL SPECIFICATIONS
Absolute Maximum Ratings
Symbol | Parameter Min Max Unit | Comment
Ts Storage Temperature =55 125 °C
Te Case Operating Temperature 0 85 °C
Vee Core Voltage -0.5 2.625 Volts | 2.5V
Vsuszs Suspend Voltage — 2.5V -0.5 Vee+0.3 Volts | 2.5V
Vsususs | Suspend Voltage — USB -0.5 Vee+0.3 Volts | 2.5V
Vsusmn | Suspend Voltage — LAN -0.5 Vee+0.3 Volts | 2.5V
Vcevk | V-Link Voltage -0.5 Vee+0.3 | Volts | 2.5V
Veepre | PLL Voltage -0.5 Vee+0.3 Volts | 2.5V
Vecurr | USB PLL Voltage -0.5 Vee+0.3 Volts | 2.5V
Vceran | LAN Power Voltage -0.5 Vee+0.3 Volts | 2.5V
Veess I/O Voltage -0.5 3.6 Volts | 3.3V
Vsusss Suspend Voltage — 3.3V -0.5 Veess 0.3 | Volts | 3.3V
Veeuss | USB Voltage -0.5 Veezs +0.3 | Volts | 3.3V
VoM LAN Voltage -0.5 Veess 0.3 | Volts | 3.3V
VBar Battery Voltage Veezs — 0.9 Veezs 0.3 | Volts | 3.3V
VyLvrer | Reference Voltage — V-Link -0.5 Veevk ¥ 0.38 | Volts | 0.9V
Vspvrer | Reference Voltage — Secondary IDE -0.5 Volts
Input voltage (3.3V only inputs) -0.5 Veeszs +0.3 | Volts | FERR# USBCLK, PWRBTN#,
EXTSMI#, BATLOW#,
SMBCK1-2, SMBDT1-2

Note: Stress above the conditions listed may cause permanent damage to the device.

Functional operation of this device should be restricted to the conditions described under operating conditions.

DC Characteristics
Tc=0-85°C

Vee = Vsusas = Vsususs = Vsusmn = Veevk = Veerie = Vecurrr = Vecran = 2.5V £5%,

Vcc33 = Vsus33 = VCCUSB = VCCMH =3.3V iS%, VBAT =33V +0.3 /709V, VSDVREF = VVLVREF =0.9V i‘S%, GND =0V

Symbol | Parameter Min Max Unit | Condition
Vi Input low voltage -0.5 0.8 v
Vi Input high voltage 2.0 Veesz+0.3 \Y
VoL Output low voltage - 0.45 \Y Ior= 4.0mA
Vou Output high voltage 2.4 - A% Iog=-1.0mA
In Input leakage current - +10 uA | 0<V<Vces
Ioz Tristate leakage current - +20 uA | 0.45 <Vour< Veess
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Register Bits Powered by VBAT

Register Description

RTC Rx0D[7] VBAT Voltage OK

FO Rx96[3:0] CPU Frequency Strapping Value
PMIO Rx20[0] GPIO Status

PMIO Rx20[6] INTRUDER¥ Status

PMIO Rx22[2] Enable SCI on KBC PME Asserted

Register Bits Powered by VSUS25

Register Description

FO Rx81[2] RTC Enable Gated During Soft Off
FO Rx94[7:0] Power Well Control Register

FO Rx95[3:0] Misc Power Well Control Register

PMIO Rx00[15,11,10,8]

Wake, Abnormal PowerOff, RTC Alarm, and
Power Button Status bits

PMIO Rx02[10,8]

RTC Alarm and Power Button Enables

PMIO Rx04[12:10]

Sleep Type

PMIO Rx20[13,11,9:8,5:2]

AC97 Wakeup, LID, USB Resume, Ring, PME#,
EXTSMI#, LAN PME, and KBC PME Status bits

PMIO Rx22[13,11,8,6:3,1:0]

SCI on corresponding bits of PMIO Rx20

PMIO Rx24[13,11,8,6:3,1:0]

SMI on corresponding bits of PMIO Rx20

PMIO Rx2(C[7,5,2] LID polarity, Battery Low Resume Disable, Power
Button triggering select
PMIO Rx4C[4:0] GPO 4:0 Output Value
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Power Requirements

Tc=0-85°C

Vee = Vsusas = Vsususe = Vsusmi = Veevk = Veerrr = Vecurie = Veeran = 2.5V £5%,

Vcc33 = Vsus33 = VCCUSB = VCCMII =33V iS%, VBAT =33V +0.3 /—09V, VSDVREF = VVLVREF =0.9V iS%, GND =0V

Symbol | Parameter Typ | Max | Unit | Condition

50 140 mA | Normal operation
Icess Power Supply Current — 1/0 (3.3V) - 50 uA | STR/STD

- <1 uA | Soft Off
425 534 mA | Normal operation
<1 uA | STR/STD / SoftOff
34 62 mA | Normal operation
120 160 uA | STR/STD / SoftOff

Icc Power Supply Current — Core (2.5V)

Icevk Power Supply Current — V-Link (2.5V)

13 110 mA | Normal operation

Isus3s Power Supply Current — Suspend (3.3V)
- 1920 uA | STR/STD / SoftOff

4.1 4.5 mA | Normal operation

Isuss Power Supply Current — Suspend (2.5V) B 254 uA STR / STD / SoftOff

4 mA | Normal operation

I Power Supply Current — Suspend (2.5V) USB
sususa | Power Supply Current — Suspend (2.5V) _ WA | STR/STD / SoftOff

mA | Normal operation

I Power Supply Current — Suspend (2.5V) LAN
sussii | Power Supply Current — Suspend (2.5V) _ WA | STR/STD / SoftOff

Iccuss Power Supply Current — USB I/O (3.3V) 9 mA | Normal operation
- uA | STR/STD / SoftOff
63 mA | Normal operation

Iccupe | Power Supply Current — USB PLL (2.5V) B uA STR / STD / SoftOff

mA | Normal operation

Icomn Power Supply Current — LAN MII (3.3V)
- uA | STR/STD/ SoftOff

mA | Normal operation

I Power S ly Current — LAN Power (2.5V
CCLAN wer supply LU wer (2.5V) _ WA | STR/STD / SoftOff

mA | Normal operation

Tccass Power Supply Current — SATA (3.3V)
- uA STR / STD / SoftOff

mA | Normal operation

ICCAS+ATS Power Supply Current — SATA (25V) B llA STR/ STD / SOftOff

Iccao Power Supply Current — SATA Oscillator (2.5V) - uA | Normal operation
Iyvpvrer | Power Supply Current — V-Link Reference (0.9V) — uA | Normal operation
Ispyrer | Power Supply Current — IDE Reference (0.9) — uA | Normal operation

Igar Power Supply Current — RTC Battery (3.3V) — 5 uA | Normal operation

1.1 2.5 W Normal operation
- W STR / STD / SoftOff

Note: If there is a possibility that both SATA ports and all eight USB 2.0 ports will have devices attached and transferring data
simultaneously, a heat spreader is recommended on the chip (see Design Guide for additional information).

Pp Power Dissipation
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PACKAGE MECHANICAL SPECIFICATIONS
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Figure 7. Mechanical Specifications — 539 Pin Ball Grid Array Package
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Figure 8. Lead-Free Mechanical Specifications — 539 Pin Ball Grid Array Package
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