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VT8231
SOUTH BRIDGE

PC99 COMPLIANT

INTEGRATED SUPER-I/O (FDC, LPT, CoM, FIR, AND GAME PORT),

INTEGRATED FAST ETHERNET, LPC, ISA / LPC BIOS ROM,
DIRECT SOUND AC97 AUDIO AND MC97 MODEM INTERFACE,
INTEGRATED SOUNDBLASTER PRO
ULTRADMA-100/66/33 MASTER MODE EIDE CONTROLLER,
4 PORT USB CONTROLLER, KEYBOARD CONTROLLER, RTC,
SERIAL IRQ, SMBUS,

PLUG AND PLAY, ACPI, ENHANCED POWER MANAGEMENT,
TEMPERATURE, VOLTAGE, AND FAN-SPEED MONITORING

PRODUCT FEATURES

e Inter-operable with VIA and other Host-to-PCI Bridges

Combine with VT8363A (Apollo KT133A) for a complete Athlon AGP 4x desktop system with 200/266 MHz FSB
Combine with VT8361 (Apollo KLE133) or VT8365A (Apollo KM133A) for a complete Athlon system with
integrated 2D / 3D graphics

Combine with VT82C694X (Apollo Pro133A) for a complete 66 / 100 / 133 MHz Socket370 / Slotl AGP 4x system
Combine with VT8601A (Apollo PLE133) or VT8605 (Apollo PM133) for a complete Socket370 / Slotl system
with integrated 2D / 3D graphics

Combine with VT82C598 (Apollo MVP3) for a complete Super-7 (66 / 75/ 83 / 100 MHz) AGP 2x system
Combine with VT8501 (Apollo MVP4) for a complete Super-7 system with integrated 2D / 3D graphics
Inter-operable with Intel or other Host-to-PCI bridges for a complete PC99 compliant PCI / AGP / LPC system

e Integrated Peripheral Controllers

Integrated Fast Ethernet Controller with 1/ 10 / 100 Mbit capability
Integrated USB Controller with two root hub and four function ports

Dual channel UltraDMA-33 / 66 /100 master mode EIDE controller

AC-link interface for AC-97 audio codec and modem codec

HSP modem support

Integrated SoundBlasterPro / 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 Bus Controller including DMA, timer, and interrupt controller

Serial IRQ for docking and non-docking applications

Flash EPROM, 32Mbit (4Mbyte) EPROM and combined BIOS support

Fast reset and Gate A20 operation

Revision 2.32, September 1, 2004 -1- Product Features
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e Fast Ethernet Controller

— High performance PCI master interface with scatter / gather and bursting capability

— Standard MII interface to Ethernet or HomePNA PHYceiver

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

— Transmit data buffer byte alignment for low CPU utilization

— Separate 2K byte FIFOs for receive and transmit of full Ethernet packets

— Flexible dynamically loadable EEPROM algorithm

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

— Flexible wakeup events: link status change, magic packet, unicast physical address match, predefined pattern match
— Software controllable power down

e UltraDMA-100/ 66 / 33 Master Mode PCI EIDE Controller

— Dual channel master mode PCI supporting four Enhanced IDE devices

—  Transfer rate up to 100 MB/sec to cover up to PIO mode 4, multi-word DMA mode 2, and UltraDMA mode 5
—  Thirty-two levels (doublewords) of prefetch and write buffers per channel

— Dual DMA engine for concurrent dual channel operation

— Bus master programming interface for SFF-8038i rev.1.0 and Windows-95 / 98 / 2000 compliant

—  Full scatter gather capability

—  Support ATAPI compliant devices including DVD devices

— Support PCI native and ATA compatibility modes

— Complete software driver support

e Integrated Super 10 Controller

— Supports serial port, IR port, parallel port, and floppy disk controller functions
— Serial Port

— Programmable character lengths (5,6,7,8)

— Even, odd, stick or no parity bit generation and detection

— Programmable baud rate generator

— Independent transmit/receiver FIFOs

— Modem Control

— Plug and play with 96 base IO address and 12 IRQ options
— Fast IR (FIR) port

— IrDA 1.0 SIR and IrDA 1.1 FIR compliant

— IR function through the second serial port

— Infrared-IrDA (HPSIR) and ASK (Amplitude Shift Keyed) IR
—  Multi-mode parallel port

— Standard mode, ECP and EPP support

— Dynamic and static switch between parallel port pinout and FDC pinout

— Plug and play with 192 base 10 address, 12 IRQ and 4 DMA options
—  Floppy Disk Controller

— 16 bytes of FIFO

— Data rates up to 1Mbps

— Perpendicular recording driver support

— Two FDDs with drive swap support

— Plug and play with 48 base 10 address, 12 IRQ and 4 DMA options

e Low Pin Count (LPC) Bus Interface

— Provides connection to external LPC I/O controllers and LPC BIOS ROMs
— Enables removal of legacy ISA bus and related pins
— Low pin count interface: two control pins and four address / data pins

Revision 2.32, September 1, 2004 -2- Product Features
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e SoundBlaster Pro Hardware and Direct Sound Ready AC97 Digital Audio Controller

— Dual full-duplex Direct Sound channels between system memory and AC97 link

— PCI master interface with scatter / gather and bursting capability

— 32 byte FIFO of each direct sound channel

— Host based sample rate converter and mixer

— Standard v1.0 or v2.0 AC97 Codec interface for single or cascaded AC97 Codec’s from multiple vendors
— Loopback capability for re-directing mixed audio streams into USB and 1394 speakers

— Hardware SoundBlaster Pro for Windows DOS box and real-mode DOS legacy compatibility

— Plug and play with 4 IRQ, 4 DMA, and 4 I/O space options for SoundBlaster Pro and MIDI hardware
— Hardware assisted FM synthesis for legacy compatibility

— Direct two game ports and one MIDI port interface

—  Complete software driver support for Windows-95/98/2000 and Windows-NT

e MC97 HSP Modem Controller

— PCI bus master interface with scatter / gather and burst capability
— Standard AC97 codec interface for MC or AMC codec

— Wake on ring in APM or ACPI mode through AC97 link

— Supported by most HSP modem vendors

e Universal Serial Bus Controller

— USB v.1.1 and Intel Universal HCI v.1.1 compatible

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

— Root hub and four function ports

— Integrated physical layer transceivers with optional over-current detection status on USB inputs
— Legacy keyboard and PS/2 mouse support

e System Management Bus Interface

— One master / slave SMBus and one slave-only SMBus
— Host interface for processor communications
— Slave interface for external SMBus masters

Revision 2.32, September 1, 2004 -3- Product Features
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e Voltage, Temperature, Fan Speed Monitor and Controller

— Five universal input channels for voltage or temperature sensing

— Two fan-speed monitoring channels

— Input channel for thermal diode in Inte]™ high speed Pentium II™ / Pentium 1™ CPUs
— Programmable control, status, monitor and alarm for flexible desktop management

— External thermister or internal bandgap temperature sensing

— Automatic clock throttling with integrated temperature sensing

— Internal core VCC voltage sensing

— Flexible external voltage sensing arrangement (any positive supply and battery)

¢ Sophisticated PC99-Compatible Mobile Power Management

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

— ACPI v1.0 Compliant

— 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

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

—  One programmable chip select and one microcontroller chip select

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

— Thermal alarm on either external or any combination of three internal temperature sensing circuits

— Hot docking support

— 1/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, audio, soundblaster, MIDI

— Steerable DMA channels for integrated floppy, parallel, and soundblaster pro controllers

— One additional steerable interrupt channel for on-board plug and play devices

—  Microsoft Windows 2000™, Windows 98SE™, Windows 98™, Windows NT™, Windows 95™ and plug and play
BIOS compliant

e Built-in NAND-tree pin scan test capability
e 0.30um, 3.3V, low power CMOS process

e Single chip 27x27 mm, 376 pin BGA
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OVERVIEW

The VT8231 South Bridge is a high integration, high performance, power-efficient, and high compatibility device that supports
Intel, AMD, and VIA / Cyrix based processor to PCI bus bridge functionality to make a complete Microsoft PC99-compliant PCI /
LPC system. The VT8231 includes standard intelligent peripheral controllers:

a) 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 VT8231 also supports the UltraDMA-33, 66, and 100
standards to allow reliable data transfer rates up to 100 MB/sec throughput. The IDE controller is SFF-8038i v1.0 and
Microsoft Windows-family compliant.

b) Integrated LAN Fast Ethernet controller (MAC) with Media Independent Interface (MII) to external Ethernet PHY or
HomePNA PHY. The LAN controller operates at 1 / 10 / 100 Mbit/sec transfer rates using either full and half duplex
operation and has separate 2Kbyte FIFOs for receive and transmit of full ethernet packets. The internal high-performance
PCI interface has scatter / gather and bursting capability and can align bytes in the transmit data buffer to reduce CPU
utilization. The LAN interface can perform address filtering on physical, broadcast, and multicast packets. The interface can
also be configured for system wake up on link status change, receipt of magic packet, unicast physical address match on
incoming packets, and predefined pattern match in the incoming data.

¢) LPC (Low Pin Count) interface for BIOS ROM plus optional conventional BIOS ROM support

d) Universal Serial Bus controller that is USB v1.1 and Universal HCI v1.1 compliant. The VT8231 includes the root hub with
four 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 that legacy software can run transparently in a non-USB-aware operating system environment.

e) Keyboard controller with PS2 mouse support

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

g) 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 1/O, chip
select and external SMI.

h) Hardware monitoring subsystem for managing system / motherboard voltage levels, temperatures, and fan speeds
i) Full System Management Bus (SMBus) interface with one master / slave port and one slave-only port
j) 16550-compatible serial I/O port with “Fast-IR” infrared communications port option.

k) Integrated PCI-mastering dual full-duplex direct-sound AC97-link-compatible sound system. Hardware soundblaster-pro
and hardware-assisted FM blocks are included for Windows DOS box and real-mode DOS compatibility. Loopback
capability is also implemented for directing mixed audio streams into USB and 1394 speakers for high quality digital audio.

1) Game port and MIDI port

m) Standard floppy disk drive interface

n) ECP/EPP-capable parallel port with floppy disk controller pinout option
o) Serial IRQ for docking and non-docking applications

p) Plug and Play controller that allows complete steerability of all PCI interrupts and internal interrupts 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.
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PINOUTS

Pin Diagram

Figure 2. VT8231 Ball Diagram (Top View)
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_
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ario Grio [aric aric o fecsod L | L MEM LGi# HR1#| sp | LA sale|salo sa3 sai3 sao| sp | sp
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1 | 2 3 | 4 5 6 7 8 9 | 10 | 1 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20

Note: Some of the pins above have alternate functions and alternate names. The table above contains only one name (usually the most often used function), but the
pin lists and pin descriptions contain all names.
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Pin Lists
Figure 3. VT8231 Pin List (Numerical Order)

Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name

A0l | 10 |AD30 D12 | 10 |SLCTIN#/STEP# HO3 | O |ACSDOUT P02 | O |SUSB#/GPIO2 Ul3 | 10 [SAIS

A02 | 10 |AD31 DI3 | 1 |PE/WDATA# HO4 | 1 |IBB2/GPOI13 P03 | I |AOLGPUTHRM/IL7| Ul4 | I |IRQIS

A03 | 10 |AD26 Dl4 | 1 |DSR# HOS | 1 [JAB2/GPOI12 P04 | O |CPUSTP#/GPO5 | Ul5 | 10 {SA07/SDD07
A04 | 10 AD24 DI5 1 DCD# HO6 P VCC P05 P VCCSUS Ul6 | 10 |SA06/SDD06
A05 | 10 |AD21 D16 | 1 |USBOCI# HI5 | P |[GND P06 | P |VCCSUS Ul7 | 1 !SDDRQ

A06 | 10 |ADI6 D17 | 1 |EEDO Hi6 | T |TRKOO# P07 | P |GND Ui8 | O [sDcsi#

A07 | 10 |DEVSEL# DI8 | 10 |MDIO HI7 | T |WRTPRT# P08 | P |vcC U19 | O |SDCS3#

A08 | 10 |CBEl# DI9 | I |MRXD3 HI8 | 1 |DSKCHG# P09 | P VCC U20 | 10 |PDD02

A09 | 10 |ADO9 D20 | 1 |MRXD2 H19 | O |HDSEL# P10 | P |GND Vol | 1 [CPUMISS/GPII6
A10 | 10 |ADO5 E01 | P |VBAT H20 | I [RDATA# P11 | P VCC V02 | 1 [LID/GPl4

All | 10 STROBE# E02 1 PWRGD jo1 | 1 JAX P12 P VCC V03 1 GPIl/IRQS#
Al2 ‘ 10 ‘PDZ/WRTPRT# E03 ‘ I ‘RTCXL J02 ‘ I ‘JBY P13 ‘ P ‘VCC vo4‘ I |WSC#/GPI24
Al3 | 10 |PD6 E04 | O |PCIRST# J03 | 1 |ACBITCLK P14 | P |GND V05 | OD |INIT#

Al4 | 1 |BUSY/MTRI# [ E05 | 10 |AD22 J04 | O |MSO PI5 | P |VCC V06 | OD |STPCLK#

Al5 | O |RTS# E06 | 10 |AD17 J05 | 10 |GPIOC/I025/CHSIO|| P16 | 10 |PDD04 V07 | 10 |LAD3

Al6 | O |DTR# E07 | 1 |SERR# Jo6 | P |vce P17 | 10 |PDDII V08 | 10 |LADO

Al7 | 1 |USBOCO# E08 | IO [ADI3 Js | P vce PI8 | IO [PDDO8 V09 | I [SERIRQ

Al8 | 10 |USBPO- E09 | 10 |ADO8 J16 | 0 |MTRI# P19 | I |PDDRQ V10 | O |LGNT2#/GPO11
A19 | 10 |USBPI- E10 | 10 |ADO3 117 | 0 |Dso# P20 | O |PDIOW# VIl | 1 |HREQ2#/GPIl1
A20 | 10 |UsBP2- Ell | 10 |AUTOFD#DRV0 J18 | O |STEp# ROl | 10 |SMBCK2/GPIO27 || V12 | 10 |sDol

BOl I |PINTB# E12 10 PD3/RDATA# J19 O 'WDATA# RO2 10 |SMBDT2/GPIO26 || VI3 10 |SAl9

B02 | I |PINTA# E13 | 1 |SLCT/WGATE# 120 | O |WGATE# RO3 | 10 ISMBCKI V14 | 10 SA05/SDD05
B03 | 10 |AD28 El4 | 1 |RXD K01 | O |VREF R04 | O [SLOWCLK /00 V15 | 10 |SA11/SDDI1
B04 | 10 |AD25 E15 | P |VCCUSB K02 | T |FANI RO5 | 10 |PCKRUN# V16 | 10 |SA02/SDD02
B05 | 10 |AD23 El6 | O |EECK K03 | I |FAN2/SLPB#I018 || R06 | OD |INTR V17 | 10 |SA14/SDD14
B06 ‘ 10 |ADI18 E17 ‘ O |EEDI K04‘ 1 |JIAY R07‘ P |vcec V18 ‘ O |SDAI

B07 | 10 |TRDY# E18 | T |MRXDI K05 | 1 |IBX RO8 | O |IRTX/GPOl4 V19 | O |SDAO

B08 10 ADI5 E19 1 MRXDO K06 P GND ROY P VCC V20 | O |SDA2

B09 | 10 |ADI0O E20 | 1 IMRXDV Ki5s | p lvce R0 | P lvce WOl | 10D |EXTSMI#/ GPI2
B10 | 10 |AD04 FO1 | 1 |JBBI/GPI29 K16 | P |vceMiIl R11 | 10 |SD06 W02 | O |SUSCLK/GPO4
Bll | 10 |ADOI F02 | T |RSMRST# K17 | O |DRVDENI RI2 | 10 |SD00 W03 | 10 |GPIOE / GPIO31
B12 | 10 PINIT#/DIR# || F03 | 1 |INTRUDER#GPIS | K18 | O |MTRO# R13 | P |vCC W04 | O |APICDO/GPIO28
BI3 ‘ 10 |PD5 F04 ‘ I ‘GPIO K19‘ o) ‘DSI# R14‘ P ‘vcc WOS‘OD A20M#

Bl4 | I |ACK#/DSI# FO5 | O |RTCX2 K20 | O |DIR# R15 | P |vCC W06 | O |MCCS#/017/strap
BI5 O [TXD FO6 10 FRAME# L0l | Al UIC5 R16 10 PDDOI W07 | 10 LAD2

Bl6 | 1 |CTs# Fo7 | P |vCC L02 | Al |DTD+ R17 | 10 |PDD14 W08 | O |LFRAME#

B17 | 10 |USBP3- FO8 | 10 |ADI1 L03 | Al |DTD- R18 | 10 |PDDO7 W09 | 10 |[MEMR#

BI8 | 10 |USBPO+ F09 | P |vCC L04 | Al |UIC4 R19 | IO |PDD09 W10 | I |LREQ2#/GPI13/OCHRDY)
B19 | I0 |USBPL+ F10 | 10 |CBEO# L0O5 | P |GNDHWM R20 | 10 |PDDO06 W1l | O |HGNTI#/GPOS
B20 | 10 |USBP2+ Fl1 ‘ I ‘ERROR#/HDSEL# L06 ‘ p |vce TOI ‘ 10 ‘SMBDTI le‘ 10 |spo2

C0l | O |PREQH# F12 | P |VCC L15 | P |GND TO2 | I |SMBALRT#/GPI7 || W13 | 10 |LA20/0C2#/1020
C02 | I |PINTD# F13 | P VCC L16 | P |VCCPLL TO3 | I |BATLOW#/GPI5 || W14 | 10 |SA09/SDD09
o3 | 1 |PINTCH# F14 | P |GNDUSB L17 | O |DRVDENO T04 | O |PCISTP#/GPO6 | W15 | 10 |SA04/SDD04
Co4 | 10 |AD27 Fi5 | P |vCC L18 | O |PDCSI# TO5 | OD |NMI W16 | 10 |SA12/SDDI2
C05 10 |CBE3# F16 P VCCMII L19 | O PDCS3# TO6 = OD IGNNE# W17 | 10 SAO01/SDDOI
Co6 | 10 |AD19 F17 | T |MTXCLK L20 | 1 |INDEX# TO7 | 10 |IOW#/GPIO23 W18 | 10 |SA15/SDDI15
€07 | 10 |IRDY# FI18 | T |MRXERR MO1 | AI |UICI To8 | T |IRRX2/GPIOB W19 | O |SDIOR#

C08 | 10 |PAR F19 | O |MTXENA MO02 | AT |UIC3 T09 | O |[ROMCS#/KBCS# || W20 | O |SDDACK#

C09 | 10 |ADI2 F20 | O |MTXDO MO03 | Al |UIC2 TI0 | O |HGNT2#/GPO9 | Y01 | 10 |GPIOD/GPIO30
c10 | 10 |ADo6 G0l | O |ACSYNC Mo04 | 10 |KBCK/A20G T11 | 10 |SDO7 Y02 | 10 |GPIOA / GPIO24
Cll ‘ 10 ‘ADOO G02 ‘ 0 ‘ACRST# MOS‘ p ‘VCCHWM T12 ‘ 1 |osc Y03 ‘ 1 ‘APICCLK/GPD
Cl2 10 PDI/TRKO0# || GO3 I JABI/GPI28 M06 P VCC TI3 | 10 SAL7/strap Y04 O APICDI/GPO29
C13 | 10 |PD4/DSKCHG#| Go4 | 1 |MSI Mi5 | P |vcce T4 | 1 [IRQ14 Y05 | OD |sMi#

Cl4 | 10 |PD7 G05 | O |ACSDIN2/GPIOI9 ||M16 | P |GNDPLL T15 | 10 |SA08/SDDO8 Y06 | O |PCS#/GPO16
C15 | 1 |USBCLK G06 | P |VCC M17 | 1T |PCICLK T16 | 10 |PDDO00 Y07 | 10 |LADI

Cl6 | 1 |RI# G07 | P |GND MI8 | O |PDAI T17 | 10 |PDDI5 Y08 | 1 |LDRQ#/GPII5/SDIN3
c17 | 10 |UsBP3+ Go8 ‘ p ‘vcc M19‘ 0 ‘PDAO T18 ‘ 10 ‘PDDB Y09 ‘ 10 |MEMW#

Cl8 | O |EECS# G0y | P |vCC M20 | O |PDA2 T19 | 10 |PDDO3 Y10 | O |LGNTI#/GPO10
Cl19 | 1 i{MRXCLK G0 P VCC N0l 10 KBDT/KBRC T20 10 PDDI2 Y11 | 1 HREOQI#/GPII0
20 | 0 |MDCK G11 | p |GND N02 | 10 |MSCK /IRO1 U0l | I |PME#/GPI6 Y12 | 10 |SDo3

DOl | I |PGNTL# G12 | p |vce N03 | O |SUSC#/GPO U02 | I |PWRBTN# Y13 | 10 [LA21/0C3#1021
D02 | O |PREQL# G13 | P |GNDLAN N04 | 10 |MSDT/IRQI12 U03 | 1 |RING#/GPI3 Y14 | 10 |SA16/strap
D03 | I PGNTH# Gl14 | P |GND NO5 | O |SUSST1#/GPO3 U04 | OD |CPURST Y15 | 10 [SA10/SDD10
D04 | 10 |AD29 GIS‘ P |VCCLAN N06‘ P |vcc uos | 1 ‘FERR# Y16 ‘ 10 ‘SAOS/SDDO3
D05 | 10 |AD20 G16 | 1 |MCRS N15 | P |GND U06 | OD [SLP#/GPO7 Y17 | 10 [SA13/SDD13
D06 | 10 |CBE2# G17 | 1 |McoL N16 | 10 |PDDI10 U07 | 10 |IOR#/GPIO22 Y18 | 10 |SA00/SDD00
D07 | 10 |STOP# GI18 | 0 |MTXDI N17 | 10 |PDDO5 U0s | 1 |IRRX/GPOI5 Y19 | O |SDiow#

D08 | 10 |ADI14 G19 | O |MTXD2 Ni18 | O |PDIOR# U09 | O |SPKR Y20 | 1 [SDRDY

D09 10 ADO7 G20 | O MTXD3 N19 1 PDRDY U0 | 1 LREQI#/GPII2

D10 | 10 |ADO2 HOl | I |ACSDINO N20 | 0 |pDDACK# Ull | 10 |sDo5 [

D11 | 10 |PD0/INDEX# || HO2 | 1 |ACSDINI POl | O |SUSA#/GPOl/strap || U12 | 10 |SD04 | |

Center GND pins (24 pins): J8-J13, K8-K13, 1L.8-L13, M8-M13
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Figure 4. VT8231 Pin List (Alphabetical Order)

Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name
Wo5 [ oD [A20M# D17 | 1 |EEDO c20 | 0 [MDCK co3 | 1 [PINTC# POl | O [SUSA#/GPOI
J03 | 1 |ACBITCLK FI1 | 1 |ERROR#HDSEL# DI8 | I0 |MDIO C02 | 1 |PINTD# P02 | O |SUSB#/GPO2
Bl4 | I |ACK#/DSl1# WO1 | 10D |EXTSMI# / GPI2 W09 | 10 [MEMR# U0l | 1 [PME# /GPI6 No3 | O |suscy
G02 | O |ACRST# K02 | 1 [FAN1 Y09 | 10 |MEMW# C01 | O |PREQH# W02 | O [SUSCLK
HOl | 1 ACSDINO K03 | I |FAN2/SLPB#1018 C19 | 1 |MRXCLK D02 = O |PREQL# NO5 | O |SUSSTI#/GPO3
HO2 | 1 |ACSDINI U05 | 1 |FERR# E19 | I [MRXDO U02 | 1 [PWRBTN# B07 | 10 |TRDY#
G05 | O |ACSDIN2/GPIO19|| Fos | 10 |FRAME# EI8 | 1 |MRXDI E02 | 1 |PWRGD HI6 | 1 |TRKOO#
HO3 | O |ACSDOUT G07 | P [GND D20 | 1 |MRXD2 H20 | 1 |RDATA# BI5 | O |TXD
G0l | 0 |ACSYNC Gi1| P |GND DI9 | I |MRXD3 Cl6 | 1 |R# MOl | I |UICI
Cll | 10 |AD0O G4 | P |GND E20 | I |MRXDV U03 | I |RING#/GPI3 MO3 | T |UIC2
Bll | 10 {ADOI H15 | P [GND F18 | 1 [MRXERR T0O9 | O !ROMCS#KBCS# || M02 | 1 [UIC3
D10 | 10 |AD02 K06 | P GND N02 | 10 'MSCK/IRQI FO2 | 1 |RSMRST# L04 1 UIC4
E10 | 10 |ADO3 L15 | P |GND N04 | 10 |MSDT/IRQI12 E03 | 1 [RTCXI Lol | 1 |uics
B10 | I0 |ADO4 Ni5 | P |GND Go4 | 1 |MSI FO5 | O |RTCX2 C15 | 1 |USBCLK
A10 | 10 |ADO5 P07 | P |GND Jjo4 | 0 |MSo Al5 | O |RTS# Al7 | 1 [USBOCO#
C10 | 10 |AD06 P10 | P {GND K18 | O |MTRO# El4 | 1 RXD DI6 | 1 [USBOCI#
D09 | 10 |ADO7 P14 | P |GND 116 | O |MTR1# Y18 | 10 [SA00/SDD00 Al18 | 10 [USBPO-
E09 | I0 |ADOS L05 | P GNDHWM F17 | 1 {MTXCLK W17 | 10 |SA01/SDDO1 B18 | 10 {USBPO+
A09 | 10 |AD09 Mi16 | P |GNDPLL F20 | O |MTXDO V16 | 10 |SA02/SDD02 A19 | 10 |USBPI-
B09 | 10 |ADIO G13 | P [GNDLAN GI18 | 0 |MTXDI Y16 | 10 |SA03/SDD03 B19 | 10 |USBPI+
FO8 | 10 |ADI11 F14 | P |GNDUSB G19 | 0 |MTXD2 W15 | 10 |SA04/SDD04 A20 | 10 |USBP2-
C09 | 10 ADI2 F04 1 GPIO G20 | O MTXD3 V14 | 10  SA05/SDDO5 B20 | 10 |USBP2+
E08 | I0 {ADI3 V03 | 1 [GPIl/IRQ8# F19 | O |MTXENA Ul6 | 10 {SA06/SDD06 B17 | 10 |USBP3-
D08 | 10 |ADI4 Y02 | 10 |GPIOA / GPIO24 TO5 | OD [NMI UI5 | 10 |SA07/SDD07 c17 | 10 |USBP3+
BO8 | 10 |ADIS J05 | 10 |GPIOC / GPIO25 TI2 | I |0OSC T15 | 10 |SA08/SDDO8 E0l | P |VBAT
A06 | 10 |ADI6 Y01 | 10 |GPIOD / GPIO30 C08 | 10 |PAR Wi4 | 10 |SA09/SDD09 F07 | P VCC
E06 | 10 |AD17 W03 | 10 |GPIOE RO5 | 10 |PCKRUN# Y15 | 10 |SA10/SDD10 F09 | P |Vcc
B06 | 10 |ADI8 HI19 | O |HDSEL# M17 | 1 |PCICLK V15 | 10 [SAll/SDDI1 F12 | P |VCC
C06 | 10 |ADI9 Wil O HGNTI#/GPOS E04 O PCIRST# W16 10 SAl2/SDDI2 F13 P VCC
D05 | 10 |AD20 T10 | O |HGNT2#/GPO9 T04 | O |PCISTP#/GPO6 Y17 | 10 |SA13/SDDI13 F15 | P |vce
A05 | 10 |AD21 Y11 | 1 [HREQI#/GPII0 Y06 | O [PCS#/GPOl6 V17 | 10 |SA14/SDD14 Go6 | P |vcC
EO05 | 10 |AD22 VIl | 1 |HREQ2#/GPIll DIl | 10 |PDO/INDEX# W18 | 10 |SA15/SDDI5 Go§8 | P |vce
BO5 | 10 |AD23 T06 | OD |IGNNE# Cl12 | 10 |PDI/TRKOO# Y14 | 10 |SA16/strap G0 | P |vecce
A04 10 AD24 L20 1 | INDEX# Al2 10 PD2/WRTPRT# T13 10 SAl17/strap GlI0 P VvCC
B04 | 10 |AD25 V05 | OD [INIT# E12 | 10 |PD3/RDATA# UI3 | 10 [SAI8 G12 | P |vecce
A03 | 10 |AD26 RO6 | OD |[INTR C13 | 10 |PD4/DSKCHG# V13 | 10 [SA19 HO6 | P |vce
C04 | 10 (AD27 F03 | I [INTRUDER#/GPI8 BI3 | 10 |PD5 RI2 | 10 [SD00 Jo6 | P |vece
B03 | 10 [AD28 U07 | 10 [IOR#/GPI022 Al13 | 10 |PD6 V12 | 10 |spol J15 | P |vece
D04 | 10 |AD29 TO7 | 10 |IOW#/GPIO23 Cl4 | 10 |PD7 W12 | 10 |SD02 KI5 | P |vCC
A0l | 10 ' AD30 C07 | 10 [IRDY# M19 | O |PDAO Y12 | 10 [SD03 L06 | P |VCC
A02 | 10 |AD3I T4 | 1 |IRQI14 Mi18 | O |PDAI Ul2 | 10 |SDo4 Mo6 | P |vCC
P03 | I |AOLGPUTHRM/17|| U4 | 1 |IRQI5 M20 | O |PDA2 Ull | 10 |SDO5 Mi5s | P |VCC
Y03 | O |APICLK/GPI9 U0 | I |IRRX/GPOI5 LIS | O |PDCSI# RIl | 10 |SD06 No6 | P |vecc
W04 | O |APICDO/GPIO28 || T08 | I |IRRX2/GPIOB L19 | O |PDCS3# Til | 10 |SDO07 P08 | P |VCC
Y04 | O [APICD1/GPIO29 || ROS | O |IRTX/GPOI14 T16 | 10 [PDDO00 V19 | 0 [spao P09 | P |vCC
Ell | 10 {AUTOFD#/DRVO || G0o3 | T |JABI/GPI28 RI6 | 10 |PDDOI VI8 | O |SDAI P11 | P |vCC
TO3 | I |BATLOW#/GPIS || HO5 | I |JAB2/GPOI2 U20 | 10 |PDD02 V20 | O [SDA2 P12 | P |VCC
Al4 | 1 BUSY/MTRI# j01 | 1 |1AX T19 | 10 |PDDO3 Ul8 | O [SDCS1# P13 | P |vCC
F10 | 10 |CBEO# K04 | 1 |JIAY P16 | IO |PDD04 U19 | O |SDCS3# P15 | P |vCC
A08 | 10 [CBElI# FOl | 1 |JBB1/GPI29 N17 | 10 |PDDO5 W20 | O |SDDACK# RO7 | P |VCC
D06 | 10 |CBE2# HO04 | 1 |IBB2/GPOI3 R20 | 10 |PDDO6 Ul7 | 1 |SDDRQ R09 | P |VCC
C05 | 10 |CBE3# K05 | 1 [IBX RI8 | 10 |PDDO7 W19 | O |SDIOR# RI10 | P |VCC
VOl | I (CPUMISS/GPII6 || J02 | 1 |IBY PI8 | 10 |PDDOS Y19 | O |Spiows# R13 | P |vcc
U04 | OD i CPURST M04 | 10 |KBCK /A20G R19 | 10 |PDD09 Y20 | 1 |SDRDY RI14 | P |VCC
P04 | O |CPUSTP#/GPO5 | No1 | 10 |KBDT/KBRC N16 | 10 |PDDI10 v09 | 1 [SERIRQ RI5 | P |vVCC
BI6 | 1 CTS# W13 | 10 |LA20/0C2#/GPIO20 P17 | IO |PDDII E07 | 1 |SERR# MO05 | P |VCCHWM
DI5 | 1 |DCD# Y13 | 10 |LA21/0C3#/GPIO21 T20 | 10 |PDDI2 EI3 | 1 |SLCT/WGATE# | F16 | P |vCCMII
A07 | 10 DEVSEL# Vo8 ‘ 10 ‘LADO TI8 ‘ 10 ‘PDDB D12 | 10 |SLCTIN#/STEP# || K16 | P |vcemin
K20 | O |DIR# Y07 | 10 |LADI R17 | 10 |PDD14 R04 | O [SLOWCLK/00 | L16 | P [VCCPLL
L17 | O |DRVDENO W07 10 |LAD2 T17 10 PDDI5 U06 | OD |SLP#/GPO7 GI5 P VCCLAN
K17 | O DRVDENI vo7 | 10 |LAD3 N20 | O [PDDACK# T02 | 1 [SMBALRT#/17 || Pos | P [vccsus
J17 | O |DSO# Y08 | I |LDRQ# /GPI15/SDIN3 | P19 | 1 |PDDRQ RO3 | 10 [SMBCKI P06 | P |VCCSUS
K19 | O |DSi# W08 | O |LFRAME# NI8 | O |PDIOR# ROl | 10 |SMBCK2/1027 || E15 | P |VCCUSB
HIS | 1 DSKCHG# Y10 | O |LGNTI#/GPO10 P20 | O |PDIOW# TOl | 10 |SMBDTI K01 | O [VREF
Di4 | 1 DSR# V10 | O |LGNT2#/GPOI11 N19 | 1 |[PDRDY RO2 | 10 |SMBDT2/1026 || 119 | O |wDATA#
L02 | Al |DTD+ Vo2 | 1 [LID/GPI4 DI3 | 1 |PE/WDATA# Y05 | OD |SMI# 120 | O |WGATE#
L03 | Al {DTD- U0 | 1 |LREQI#/GPII2 D03 | 1 |PGNTH# U09 | O |SPKR H17 | 1 |WRTPRT#
Al6 | O DTR# W10 | I |LREQ2#/GPI13/IOCHRD | D01 | I |PGNTL# 718 | O |STEP# vo4 | 1 [WSC#/GPI14
El6 | O |EECK W06 | O |MCCS#/017/strap BI2 | 10 [PINIT#/DIR# D07 | 10 |STOP#

CI8 | O [EECS# Gl7 | 1 |MCOL B02 =1 |PINTA# V06 = OD STPCLK#

E17 | O |EEDI G16 | 1 |MCRS B0l | 1 |PINTB# All | 10 |STROBE# ||

Center GND pins (24 pins): J8-J13, K8-K13, L8-L13, M§-M13
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VT8231 South Bridge

Pin Descriptions

Table 1. Pin Descriptions

PCI Bus Interface
Signal Name Pin # /0 Signal Description
AD[31:0] (see pin 10 Address/Data Bus. The standard PCI address and data lines. The address is
list) driven with FRAME# assertion and data is driven or received in following
cycles. IDSEL is internally connected to AD28.

C/BE[3:0]# C5, D6, 10 Command/Byte Enable. The command is driven with FRAME# assertion.

A8, F10 Byte enables corresponding to supplied or requested data are driven on
following clocks.

FRAME# F6 10 Frame. Assertion indicates the address phase of a PCI transfer. Negation
indicates that one more data transfer is desired by the cycle initiator.

IRDY# C7 10 Initiator Ready. Asserted when the initiator is ready for data transfer.

TRDY# B7 10 Target Ready. Asserted when the target is ready for data transfer.

STOP# D7 10 Stop. Asserted by the target to request the master to stop the current
transaction.

DEVSEL# A7 10 Device Select. The VT8231 asserts this signal to claim PCI transactions
through positive or subtractive decoding. As an input, DEVSEL# indicates
the response to a VT8231-initiated transaction and is also sampled when
decoding whether to subtractively decode the cycle.

PAR C8 10 Parity. A single parity bit is provided over AD[31:0] and C/BE[3:0]#.

SERR# E7 I System Error. SERR# can be pulsed active by any PCI device that detects a
system error condition. Upon sampling SERR# active, the VT8231 can be
programmed to generate an NMI to the CPU.

PINTA-D# B2, Bl, I PCI Interrupt Request. These pins are typically connected to the PCI bus

C3,C2 INTA#-INTD# pins as follows:
PINTA# PINTB# PINTC# PINTD#
PCI Slot 1 INTA# INTB# INTC# INTD#
PCI Slot 2 INTB# INTC# INTD# INTA#
PCI Slot 3 INTC# INTD# INTA# INTB#
PCI Slot 4 INTD# INTA# INTB# INTC#
PCI Slot 5 INTA# INTB# INTC# INTD#

PCICLK M17 I PCI Clock. PCLK provides timing for all transactions on the PCI Bus.

PCKRUN# RS 10 PCI Bus Clock Run. This signal indicates whether the PCI clock is or will be
stopped (high) or running (low). The VT8231 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 the VIA “Apollo MVP4 Design Guide” for more details.

PCIRST# E4 O PCI Reset.

PCISTP# / GPO6 T4 0) PCI Stop.

CPUSTP# / GPOS P4 0) CPU Stop.

Revision 2.32, September 1, 2004
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MR Toconpecs VT8231 South Bridge
PCI Bus Interface (continued)
Signal Name Pin # /0 Signal Description
PREQH# Cl O PCI Request. This signal goes to the North Bridge REQ4# input to
request the PCI bus for high priority access. The internal LAN requests the
PCI bus using this signal, so if the LAN subsystem is used, this signal must
be connected (one of the H/LREQ/GNT 1 and 2 pairs provided by the
VT8231 may be used to implement the fifth PCI slot if desired). If the
LAN subsystem is not used, PREQH# / PGNTH# may optionally remain
unconnected.
PGNTH# D3 I PCI Grant. This signal is driven by the North Bridge GNT4# signal to
grant high priority PCI access to the VT8231.
PREQL# D2 o PCI Request. This signal goes to the North Bridge PREQ# input to
request the PCI bus for normal priority access.
PGNTL# D1 I PCI Grant. This signal is driven by the North Bridge PGNT# output to
grant normal priority PCI access to the VT8231.
HREQ1# / GP110 Y11 1/10 | High Priority Request 1. Device 0 Function 4 RxE5[3]=1.
HGNT1#/ GPOS W11 | O/IO | High Priority Grant 1.  Device 0 Function 4 RxE5[3] = 1.
HREQ?2# / GPI11 Vil 1/10 | High Priority Request 2. Device 0 Function 4 RxE5[3]=1.
HGNT2# / GPO9 T10 | O/I10 | High Priority Grant 2.  Device 0 Function 4 RxE5[3] = 1.
LREQI1# / GPI12 Ul10 1/10 | Low Priority Request 1. Device 0 Function 4 RxE5[2] = 1.
LGNT1#/GPO10 Y10 | O/IO | Low Priority Grant 1. Device 0 Function 4 RXE5[2] = 1.
LREQ2#/GPI13 /IOCHRDY | W10 | I/I0 | Low Priority Request2. Device 0 Func 4 RxE5[2]=1, Func 0 Rx67[3]=0
LGNT2#/GPOI11 V10 | O/IO | Low Priority Grant 2. Device 0 Function 4 RXE5[2] = 1.
REQ/GNT 3
REQ/GNT 2
REQ/GNT 1
i REQ/GNT 0
o 1 |
On-Board VI A REQ/GNT 4
e 2 s e 2 s High Priority . PREQ/GNT
nl @l | & wnl |#n| =& PCI Master North Bridge
HQ‘l‘l'l]f‘{a“_‘t PREQ/GNT L
- et Mactor | HREQ/IGNT2 | VT8231 | PREQ/GNTH
T LREQ/GNT1 | South Bridge
, L REQ/GNT 2

Figure 5. PCI Request / Grant Connections Using the VT8231
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VT8231 South Bridge

CPU Interface

Signal Name Pin # /O Signal Description

CPURST U4 oD CPU Reset. The VT8231 asserts CPURST to reset the CPU during power-up.

INTR R6 OD CPU Interrupt. INTR is driven by the VT8231 to signal the CPU that an
interrupt request is pending and needs service.

NMI T5 oD Non-Maskable Interrupt. NMI is used to force a non-maskable interrupt to
the CPU. The VT8231 generates an NMI when SERR# is asserted.

INIT# V5 oD Initialization. The VT8231 asserts INIT# if it detects a shut-down special
cycle on the PCI bus or if a soft reset is initiated by the register. See strap on
SUSA# / GPOI for polarity selection.

STPCLK# V6 oD Stop Clock. STPCLK# is asserted by the VT8231 to the CPU to throttle the
processor clock.

SMI# Y5 OD System Management Interrupt. SMI# is asserted by the VT8231 to the CPU
in response to different Power-Management events.

FERR# Us I Numerical Coprocessor Error. This signal is tied to the coprocessor error
signal on the CPU. Internally generates interrupt 13 if active. A threshold of
1.5V or 2.5V is selectable via Device 0 Function 0 Rx67[2].

IGNNE# T6 oD Ignore Numeric Error. This pin is connected to the “ignore error” pin on the
CPU.

SLP#/ GPO7 8[) OD Sleep (F4 RxE4[4] = 1). Used to put the CPU to sleep. Used with slot-1
CPUs only. Not currently used with socket-7 CPUs.

A20M# W5 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). See Device 0
Function 0 Rx59[1].

DTD+ L2 Analog | CPU DTD (Thermal Diode) Channel Plus. Connect to cathode of first

I external temperature sensing diode.
DTD- L3 Analog | CPU DTD (Thermal Diode) Channel Minus. Connect to anode of first
I external temperature sensing diode.

Note: Connect each of the above signals to 4.7K Q pullup resistors to VCC3.

Revision 2.32, September 1, 2004
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VT8231 South Bridge

Strap Options

Signal Name Pin # /0 Signal Description

Strap / SUSA# / GPOL1 P1 I/0 CPURST / INIT# Polarity
H: Slot-1/ Socket-370 / Slot-A / Socket-A
L: Socket-7

Strap / MCCS# / GPO17 W6 I/0 CPU Frequency Strapping
H: Disable
L: Enable

Strap / SA16 Y14 1/10 BIOS ROM Interface
H: LPC
L: Conventional

Strap / SA17 T13 1/10 Auto Reboot

H: Disable (recommended)
L: Enable

Note:  External strap option values may be set by connecting the indicated external pin to a 4.7K ohm pullup (for 1 or H) or
driving it low during reset with a 7407 TTL open collector buffer (for 0 or L) as shown in the suggested circuit below:

VCC VCC

I 7407 47K

RESET#—0O strap

pin

Figure 6. Strap Option Circuit

Revision 2.32, September 1, 2004
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Advanced Programmable Interrupt Controller (APIC) Interface

Signal Name Pin # /0 Signal Description

WSC# / GPI14 V4 I/1 Internal APIC Write Snoop Complete. FO0 Rx58[6] = 1.
Asserted by the north bridge to indicate that all snoop activity
on the CPU bus initiated by the last PCI-to-DRAM write is
complete and that it is safe to perform an APIC interrupt.

APICDO / GPO28 W4 O /0 | Internal APIC Data 0. FO Rx58[6] = 1.
APICD1 / GPO29 Y4 O /0 | Internal APIC Data 1. FO Rx58[6] = 1.
APICCLK / GPI9 Y3 1/1 APIC Clock. FO Rx58[6] = 1.

Low Pin Count (LPC) Interface

Signal Name Pin # /o Signal Description

LFRAME# W8 0 LPC Frame.

LDRQ# / GPI15 Y8 1/1 LPC Data Request. FO Rx58[5] =1 and F4 RxE5[7] =0.
LAD|[3-0] V7, W7,Y7, V8 10 LPC Address / Data.

Note: For LPC control, see Device 0 Function 0 Rx58[5] and Rx59[4-3]
Note: Connect the LPC interface LPCRST# (LPC Reset) signal to PCIRST#
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LAN Controller - Media Independent Interface (MII)

Signal Name Pin # | I/0 | Signal Description

MCOL G17 I | MII Collision Detect. From the external PHY.

MCRS G16 I | MII Carrier Sense. Asserted by the external PHY when the media is active.

MDCK C20 O | MII Management Data Clock. Sent to the external PHY as a timing reference for MDIO
MDIO D18 10 | MII Management Data 1/0O. Read from the MDI bit or written to the MDO bit.
MRXCLK C19 I | MII Receive Clock. 2.5 or 25 MHz clock recovered by the PHY.

MRXD|3], D19 I | MII Receive Data. Parallel receive data lines driven by the external PHY synchronous with
MRXD|2], D20 | 1 | MRXCLK.

MRXDI1], E18 I

MRXD|[0] E19 I

MRXDV E20 I | MII Receive Data Valid.

MRXERR F18 I | MII Receive Error. Asserted by the PHY when it detects a data decoding error.
MTXCLK F17 I | MII Transmit Clock. Always active 2.5 or 25 MHz clock supplied by the PHY.
MTXD|3], G20 O | MII Transmit Data. Parallel transmit data lines synchronized to MTXCLK.

MTXD]2], Gl9 | O

MTXDI[1], GIs | O

MTXD[0] F20 0

MTXENA F19 O | MII Transmit Enable. Indicates transmit active from the MII port to the PHY.

The internal LAN controller uses the high priority PCI bus request / grant pair (PREQH# / PGNTH#) to request PCI bus access
from the chipset north bridge.

Serial EEPROM Interface

Signal Name Pin # | I/O | Signal Description

EECS# C18 O | Serial EEPROM Chip Select.

EECK El6 O | Serial EEPROM Clock.

EEDO D17 I | Serial EEPROM Data Output. Connect to EEPROM Data Out pin.
EEDI El7 O [ Serial EEPROM Data Input. Connect to EEPROM Data In pin.
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Universal Serial Bus Interface

Signal Name Pin # /o Signal Description

USBP0+ B18 10 USB Port 0 Data +

USBPO- A18 10 USB Port 0 Data -

USBP1+ B19 10 USB Port 1 Data +

USBP1- A19 10 USB Port 1 Data -

USBP2+ B20 10 USB Port 2 Data +

USBP2- A20 10 USB Port 2 Data -

USBP3+ C17 10 USB Port 3 Data +

USBP3- B17 10 USB Port 3 Data -

USBCLK Cl15 I USB Clock. 48MHz clock input for the USB interface

USBOC0# Al7 I USB Port 0 Over Current Detect. Port 0 is disabled if this input is low.

USBOCI1# D16 I USB Port 1 Over Current Detect. Port 1 is disabled if this input is low

USBOC2#/LA20 W13 I/10 USB Port 2 Over Current Detect. Port 2 is disabled if this input is low.
/ GP120 / GPO20 /1/0 Device 0 Function 4 RxE4[6] = 0 and Power Management I/O Rx4E[4] = 1

USBOC3#/LA21 Y13 /10 USB Port 3 Over Current Detect. Port 3 is disabled if this input is low.
/ GPI21 / GPO21 /1/0 Device 0 Function 4 RxE4[6] = 0 and Power Management I/O Rx4E[5] = 1

For USB interface configuration and control see also Functions 2 and 3 plus Function 0 Rx48[3-2], 4A[1], 4D[1-0], 50[5-4]

System Management Bus (SMB) Interface (IZC Bus)

Signal Name Pin # /O Signal Description

SMBCK1 R3 10 SMB / I’°C Channel 1 Clock.

SMBCK2 / GP1027 R1 10 /10 | SMB/I*C Channel 2 Clockt. F4 Rx55[3]=0.

SMBDT1 T1 10 SMB / I’C Channel 1 Data.

SMBDT?2 / GPIO26 R2 10/10 | SMB/I’C Channel 2 Datat. F4 Rx55[3]=0.

SMBALRT# / GPI7 T2 I/1 SMB Alert. (System Management Bus I/O space Rx08[3] = 1) When the

chip is enabled to allow it, assertion generates an IRQ or SMI interrupt or a
power management resume event. The same pin is used as General Purpose
Input 6 whose value is reflected in Rx48[6] of function 4 I/O space

For SMB interface configuration and control see also Function 4 Rx54[7], 55[3-2], 56[4], 90-93, D2-D6 plus SMB I/O Rx0-F,

HWM I/O Rx48, and PMIO Rx45[1-0]

1 Note: SMBus #2 is a slave-only device used to supply status for external Alert-On-LAN (AOL)

Revision 2.32, September 1, 2004
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UltraDMA-33/ 66 / 100 Enhanced IDE Interface

Signal Name Pin # I/O | Signal Description

PDRDY/ N19 I | EIDE Mode: Primary I/O Channel Ready. Device ready indicator

PDDMARDY / UltraDMA Mode: Primary Device DMA Ready. Output flow control. The device

PDSTROBE may 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 / Y20 I | EIDE Mode: Secondary I/0O Channel Ready. Device ready indicator

SDDMARDY / UltraDMA Mode: Secondary Device DMA Ready. Output flow control. The

SDSTROBE device 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#/ N18 O | EIDE Mode: Primary Device I/0 Read. Device read strobe

PHDMARDY / UltraDMA Mode: Primary Host DMA Ready. Primary channel input flow control.

PHSTROBE The 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# / W19 O | EIDE Mode: Secondary Device I/0 Read. Device read strobe

SHDMARDY / UltraDMA Mode: Secondary Host DMA Ready. Input flow control. The host may

SHSTROBE assert HDMARDY to pause input transfers
Host Strobe B. Output strobe (both edges). The host may stop
HSTROBE to pause output data transfers

PDIOW# / P20 O | EIDE Mode: Primary Device I/O Write. Device write strobe

PSTOP 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# / Y19 O [ EIDE Mode: Secondary Device I/0O Write. Device write strobe

SSTOP 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 P19 I | Primary Device DMA Request. Primary channel DMA request

SDDRQ Ul7 I | Secondary Device DMA Request. Secondary channel DMA request

PDDACK# N20 O [ Primary Device DMA Acknowledge. Primary channel DMA acknowledge

SDDACK# W20 O | Secondary Device DMA Acknowledge. Secondary channel DMA acknowledge

IRQ14 T14 I | Primary Channel Interrupt Request.

IRQ15 Ul4 I Secondary Channel Interrupt Request.

Revision 2.32, September 1, 2004
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UltraDMA-33 /66 / 100 Enhanced IDE Interface (continued)

Signal Name Pin # I/O | Signal Description

PDCS1# L18 (0] Primary Master Chip Select. This signal corresponds to CS1FX#
on the primary IDE connector.

PDCS3# L19 O | Primary Slave Chip Select. This signal corresponds to CS3FX# on
the primary IDE connector.

SDCS1# Ul8 O [ Secondary Master Chip Select. This signal corresponds to
CS17X# on the secondary IDE connector.

SDCS3# ul19 O [ Secondary Slave Chip Select. This signal corresponds to CS37X#
on the secondary IDE connector.

PDA[2-0] M20, M18, M19 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.

SDA|2-0] V20, V18, V19 O Secondary Disk Address. SDA[2:0] are used to indicate which
byte in either the ATA command block or control block is being
accessed.

PDD[15-0] T17,R17,T18, T20, I0 | Primary Disk Data

P17,N16, R19, P18,
R18, R20,N17, P16,
T19, U20,R16, T16
SDD[15-0] / SA[15-0] | WI8,V17,Y17, W16, IO | Secondary Disk Data / ISA Address
V15, Y15, W14, T15,
U15, Ule, V14, W15,
Y16, V16, W17, Y18

For IDE / UDMA interface configuration and control see also Function 1 plus Function 0 Rx48[1-0], 4A[0], 4C, 50[3] 7C[5-4]
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MIDI Interface
Signal Name Pin # /O Signal Description
MSI G4 | MIDI Serial In
MSO J4 O MIDI Serial Out

For MIDI interface configuration and control see also SuperlO RxF9[0], Function 0 Rx6D[2-0], Function 4 Rx40[0], Function 5
Rx18 and I/O Base 2 Rx0, and Function 5/6 Rx42[7,6,1], 43[3-2]

AC97 Audio / Modem Interface

Signal Name Pin # /o Signal Description

ACRST# G2 o AC97 Reset

ACSYNC Gl o AC97 Sync

ACSDOUT H3 (0] AC97 Serial Data OQut

ACSDINO HI I AC97 Serial Data In 0

ACSDIN1 H2 1 AC97 Serial DataIn 1

ACSDIN2 / GPIO19 G5 1 AC97 Serial Data In 2. Function 4, RXE4[5]=0
ACSDIN3 / GPI15 / LDRQ# Y8 I AC97 Serial Data In 3. Function 4, RXE5[7]=1
ACBITCLK 13 I AC97 Bit Clock

For AC97 interface configuration and control see also Functions 5 and 6 plus Function 0 Rx4D[3-2], 50[7-6], PMIO Rx20[13].

Game Port Interface

Signal Name Pin # /O Signal Description

JAX J1 I Joystick A X-axis

JAY K4 1 Joystick A Y-axis

JBX K5 I Joystick B X-axis

JBY J2 1 Joystick B Y-axis

JAB1 / GPI28 G3 1/1 Joystick A Button 1.

JAB2 / GPOI12 H5 1/0 Joystick A Button 2. Device 0 Function 4 RxE5[4] = 1.
JBB1 / GPI29 Fl 1/1 Joystick B Button 1.

JBB2 /GPO13 H4 1/0 Joystick B Button 2. Device 0 Function 4 RxE5[4] = 1.

For Game Port interface configuration and control see also Game Port 1/O registers (port 201h), Function 0 Rx6D[3], Function 4
Rx40[2], and Function 5/6 Rx42[3] and 4A
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Floppy Disk Interface

Signal Name Pin # I/O | Signal Description

DRVDEN(0 L17 0 Drive Density Select 0.

DRVDEN1 K17 0 Drive Density Select 1.

MTRO# K18 0O Motor Control 0. Select motor on drive 0.

MTRI1# J16 O Motor Control 1. Select motor on drive 1

DS0# J17 0 Drive Select 0. Select drive 0.

DS1# K19 0 Drive Select 1. Select drive 1

DIR# K20 0 Direction. Direction of head movement (0 = inward motion, 1 = outward motion)

STEP# J18 0 Step. Low pulse for each track-to-track movement of the head.

INDEX# L20 I Index. Sense to detect that the head is positioned over the beginning of a track

HDSEL# HI19 0 Head Select. Selects the side for R/W operations (0 = side 1, 1 = side 0)

TRKO0# HI16 I Track 0. Sense to detect that the head is positioned over track 0.

RDATA# H20 I Read Data. Raw serial bit stream from the drive for read operatrions.

WDATA# J19 o Write Data. Encoded data to the drive for write operations.

WGATE# J20 o Write Gate. Signal to the drive to enable current flow in the write head.

DSKCHGH# HI8 I Disk Change. Sense that the drive door is open or the diskette has been changed
since the last drive selection.

WRTPRT# H17 I Write Protect. Sense for detection that the diskette is write protected (causes write
commands to be ignored)

See also Parallel Port pin descriptions for optional Floppy Disk interface functionality
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Parallel Port Interface

Signal Name Pin # /o Signal Description

PINIT# / DIR# B12 10 /O | Initialize. Initialize printer. Output in standard mode, I/O in ECP/EPP mode.

STROBE# / nc All 10 /- | Strobe. Output used to strobe data into the printer. I/O in ECP/EPP mode.

AUTOFD# / DRVENO Ell I0/0O | Auto Feed. Output used to cause the printer to automatically feed one line after
each line is printed. I/O pin in ECP/EPP mode.

SLCTIN# / STEP# D12 10 /0O | Select In. Output used to select the printer. 1/O pin in ECP/EPP mode.

SLCT / WGATE# E13 1/0 | Select. Status output from the printer. High indicates that it is powered on.

ACK# /DS1# B14 I/0 | Acknowledge. Status output from the printer. Low indicates that it has received
the data and is ready to accept new data

ERROR# / HDSEL# F11 1/0 | Error. Status output from the printer. Low indicates an error condition in the
printer.

BUSY / MTR1# Al4 1/0 | Busy. Status output from the printer. High indicates not ready to accept data.

PE / WDATA# D13 1/0 | Paper End. Status output from the printer. High indicates that it is out of paper.

PD7 / nc, Cl4 10 /- | Parallel Port Data.

PD6 / nc, Al3 10/-

PD5 / nc, B13 10/ -

PD4 / DSKCHGH#, C13 10/1

PD3 / RDATA#, E12 10/1

PD2 / WRTPRT#, Al2 10/1

PD1 / TRKOO0#, C12 10/1

PDO / INDEX# DI11 10/1

As shown by the alternate functions above, in mobile applications the parallel port pins can optionally be selected to function as a
floppy disk interface for attachment of an external floppy drive using the parallel port connector (see Super /O Configuration

Index F6[5]).
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Serial Port and Infrared Interface

ﬂnal Name Pin # 1/0 Signal Description

TXD B15 0 Transmit Data. Serial port transmit data out.

RXD El4 1 Receive Data. Serial port receive data in.

IRTX / GPO14 R8 0O/0O | Infrared Transmit. IR transmit data out (Function 4 RXE5[5] = 0).

IRRX / GPO15 U8 1/0 | Infrared Receive. IR receive data in (Function 4 RxE5[5] = 0).

IRRX2 / GPIOB T8 1 Infrared Receive. IR receive data in (see FIR 1/0 Rx33 and 34)

RTS# AlS o Request To Send. Indicator that the serial output port is ready to transmit data.
Typically used as hardware handshake with CTS# for low level flow control.
Designed for direct input to external RS-232C driver.

CTS# B16 I Clear To Send. Indicator to the serial port that an external communications
device is ready to receive data. Typically used as hardware handshake with RTS#
for low level flow control. Designed for input from external RS-232C receiver.

DTR# Al6 o Data Terminal Ready. Indicator that serial port is powered, initialized, and
ready. Typically used as hardware handshake with DSR# for overall readiness to
communicate. Designed for direct input to external RS-232C driver.

DSR# D14 I Data Set Ready. Indicator to serial port that an external serial communications
device is powered, initialized, and ready. Typically used as hardware handshake
with DTR# for overall readiness to communicate. Designed for direct input from
external RS-232C receiver.

DCD# D15 I Data Carrier Detect. Indicator to serial port that an external modem is detecting
a carrier signal (i.e., a communications channel is currently open). In direct
connect environments, this input will typically be driven by DTR# as part of the
DTR/DSR handshake. Designed for direct input from external RS-232C receiver.

RI# Cle6 I Ring Indicator. Indicator to serial port that an external modem is detecting a ring
condition. Used by software to initiate operations to answer and open the
communications channel. Designed for direct input from external RS-232C
receiver (whose input is typically not connected in direct connect environments).
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Conventional BIOS ROM / ISA Bus Interface

Signal Name Pin # IO | Signal Description
LA21/USBOC3# Y13 o System Address Bus. Allows access to physical memory
/ GPI21 / GPO21 devices (e.g., BIOS ROMs) up to 4 Mbytes. F4 RxE4[6] =
LA20/ USBOC2# W13 o 1.
/ GPI120 / GPO20

SA[19:18], V13, Ul13, IO | System Address Bus. These address lines are used to

SA17 / strap, T13, interface to BIOS ROMs but may also be used to implement

SA16 / strap, Y14, a subset of the ISA bus if required. SA[19-16] are connected

SA[15:0] / SDD[15:0] W18, V17, Y17, W16, to ISA bus SA[19-16] directly. SA[19-17] are also

V15, Y15, W14, T15, connected to LA[19-17] of the ISA bus.
Ul5,Ul6, V14, W15, SA17 strap — 0/1 = Enable / Disable Auto Reboot
Y16, V16, W17, Y18 SA16 strap — 0/1 = Disable / Enable LPC ROM
SD[7-0] T11,R11,Ul1, U12, IO | System Data. SD[7:0] provide the data path for BIOS
Y12, W12, V12, R12 ROMs and other 8-bit devices residing on the ISA bus.

IOR# / GP122 / GPO22 u7 I0 | I/0 Read (Function 4 RxE4[7] = 1.). Command to ISA I/O
slave devices to indicate that the slave may drive data on to
the ISA data bus.

IOW# / GP123 / GPO23 T7 10 | I/O Write (Function 4 RxE4[7] = 1.). Command to ISA I/O
slave devices to indicate that the slave may latch data from
the ISA data bus.

MEMR# W9 I0 | Memory Read. Command to memory slave to indicate that
it may drive data onto the ISA data bus.

MEMWH# Y9 I0 | Memory Write. Command to memory slave to indicate that
it may latch data from the ISA data bus.

IOCHRDY / LREQ2# / GPI13 W10 I I/O Channel Ready (Function 0 Rx67[3] = 1). Normally
pulled high on the motherboard. Devices on the ISA Bus
assert IOCHRDY low to indicate that additional time (wait
states) is required to complete the cycle.

IRQ1 / MSCK N2 1 Interrupt 1 (optional external Keyboard Controller).

IRQ8# / GPI1 V3 | Interrupt 8 (optional external RTC). Enabled if Rx51[3]
=0.

IRQ12 / MSDT N4 1 Interrupt 12 (optional external PS2 Mouse Controller).

IRQ14 T14 1 Interrupt 14 (IDE Primary Channel).

IRQ15 Ul4 1 Interrupt 15 (IDE Secondary Channel).

SPKR U9 0 Speaker Drive. Output of internal timer/counter 2.

Serial IRQ
Signal Name Pin # IO | Signal Description
SERIRQ V9 I | Serial IRQ.
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Internal Keyboard Controller

Signal Name

Pin #

/o

Signal Description

MSCK / IRQI

N2

10/1

MultiFunction Pin (Internal mouse controller enabled by FO Rx51[2])
Rx51[2]=1 Mouse Clock. From internal mouse controller.
Rx51[2]=0 Interrupt Request 1. Interrupt 1 (external KBC).

MSDT /IRQ12

N4

10/1

MultiFunction Pin (Internal mouse controller enabled by FO Rx51[2])
Rx51[2]=1 Mouse Data. From internal mouse controller.
Rx51[2]=0 Interrupt Request 12. Interrupt 12 (ext PS2 mouse ctlr).

KBCK / A20GATE

M4

I0/1

MultiFunction Pin (Internal keyboard controller enabled by FO Rx51[0])
Rx51[0]=1 Keyboard Clock. From internal keyboard controller
Rx51[0]=0 Gate A20. Input from external keyboard controller.

KBDT / KBRC

NI

10/1

MultiFunction Pin (Internal keyboard controller enabled by FO Rx51[0])
Rx51[0]=1 Keyboard Data. From internal keyboard controller.
Rx51[0]=0 Keyboard Reset. From external keyboard controller (KBC)
for CPURST# generation

KBCS# / ROMCS#

T9

0/0

Keyboard Chip Select (Rx51[0]=0). To external keyboard controller chip.

For Keyboard Controller configuration and control see also I/O Ports 60h and 64h, Configuration Index ports 3FOh and 3F1h (and
configuration registers at offsets EO-E6h) plus Function 0 Rx51[2-0] and PMIO Rx20[2], 30[9], 34[9], and 38[7].

Chip Selects

Signal Name Pin # /0 Signal Description
ROMCS# / KBCS# T9 0/0 ROM Chip Select (Rx51[0]=1). Chip Select to the BIOS ROM. See also
Device 0 Rx40[5-4] and Rx41.
MCCS# / GPO17 / strap Wo6 O/10 Microcontroller Chip Select (Device 0 Function 4 RxE4[3] = 0). Asserted
during read or write accesses to I/O ports 62h or 66h.
Strap: 0/1 = Enable / Disable CPU Frequency Strapping
PCS#/ GPO16 Y6 | O/I0 /10 | Programmable Chip Select. (Device 0 Function 4 RxE4[2] = 0). Asserted

during I/O cycles to programmable read or write ISA 1/O port ranges.
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General Purpose Inputs

Signal Name Pin # /O Signal Description
GPI0 [VBAT] | F4 1 General Purpose Input 0.
GPI1 / IRQ8# [VCCSUS] | V3 1 General Purpose Input 1. FO Rx51[3] = 1.
GPI12 / EXTSMI# [VCCSUS] | W1 1/10 General Purpose Input 2. (Use as GPI -or- as EXTSMI#)
GPI3 / RING# [VCCSUS] | U3 1/1 General Purpose Input 3. (Use as GPI -or- as RING#)
GPI4/LID [VCCSUS] | V2 1/1 General Purpose Input 4. (Use as GPI -or- as LID)
GPI5 / BATLOW# [VCCSUS] | T3 1/1 General Purpose Input 5. (Use as GPI -or- as BATLOW#)
GPI6 / PME# [VCCSUS] | Ul 1/1 General Purpose Input 6. (Use as GPI -or- as PME#)
GPI7 / SMBALRT# [VCCSUS] | T2 1/1 General Purpose Input 7. (Use as GPI -or- as SMBALRT#)
GPI8 / INTRUDER# [VBAT] | F3 1/1 General Purpose Input 8. (Use as GPI -or- as INTRUDER#),
GPI9 / APICCLK Y3 1/1 General Purpose Input 9. Rx58[6]=0
GPI10 / HREQ1# Y11 1/1 General Purpose Input 10. F4 RxE5[3]=1
GPI11 / HREQ2# \28! 1/1 General Purpose Input 11. F4 RxE5[3]=1
GPI12 / LREQI1# U10 1/1 General Purpose Input 12. F4 RxE5[2]=1
GPI13 / LREQ2# /IOCHRDY W10 1/1/1 General Purpose Input 13. F4 RxE5[2]=1, FO Rx67[3]=0
GPI14 / WSC# V4 /1 General Purpose Input 14. Rx58[6]=0
GPI15/ LDRQ# / ACSDIN3 Y8 1/1/1 General Purpose Input 15. Rx58[5]=0 & F4 RxE5[7]=0
GPI16 / CPUMISS Vi /1 General Purpose Input 16. (Use as GPI -or- as CPUMISS)
GPI17 / AOLGPI / THRM P3 1/1/1 General Purpose Input 17. F4 Rx40[7]=0
GPI18 / GPO18 / FAN2 / SLPBTN# K3 1/0/1/1 | General Purpose Input 18. F4 RxE5[0]=0
GPI19 / GPO19 / ACSDIN2 G5 1/0/1 General Purpose Input 19. F4 RxE5[1]=0 & E4[5]=0
GPI120 / GPO20 / LA20 / USBOC2# W13 |1/0D /10 /1| General Purpose Input 20. F4 RxE4[6]=0 & PMIO 4E[4]=1
GPI21 / GPO21/LA21/USBOC3# Y13 |1/0D /10 /1| General Purpose Input 21. F4 RxE4[6]=0 & PMIO 4E[5]=1
GPI122 / GPO22 / IOR# u7 1/0D /10 | General Purpose Input 22. F4 RxE4[7]=0 & PMIO 4E[6]=1
GPI23 / GPO23 / IOW# T7 1/0D /10 | General Purpose Input 23. F4 RxE4[7]=0 & PMIO 4E[7]=1
GPI24 / GPO24 / GPIOA Y2 1/0D /10 [ General Purpose Input 24. F4 RxE6[0]=0
GPI25 / GPO25 / GPIOC J5 1/0D /10 | General Purpose Input 25. F4 RxE6[1]=0 & E5[6]=0

/ CHSINOUT /10 (F4 RxES5[6]=1 to enable CHSINOUT function on this pin)
GPI26 / GPO26 / SMBDT2 [VCCSUS] [ R2 1/0D /10 [ General Purpose Input 26. F4 Rx55[2]=1 & 55[3]=0
GPI27/GPO227/SMBCK2 [VCCSUS]| Rl 1/0D /10 | General Purpose Input 27. F4 Rx55[2]=1 & 55[3]=0
GPI28 / JABI G3 1/1 General Purpose Input 28. (Use as GPI -or- as JABI1)
GPI29 /JBB1 F1 1/1 General Purpose Input 29. (Use as GPI -or- as JBB1)
GPI30 / GPO30 / GPIOD Y1 1/0D /10 | General Purpose Input 30. F4 RxE6[6]=0
GPI31 / GPO31 / GPIOE W3 1/0D /10 | General Purpose Input 31. F4 RxE6[7]=0

Note: See also Power Management I/O Registers Rx50 and 52 for GPI pin status and SCI/SMI select.
Note. The state of each GPI pin may be read at the corresponding bit of PMIO Rx4B-48.
Note: Each of the pins above may be used as a GPI pin or as one of the alternate functions listed above for that pin. Descriptions
of these alternate functions are given elsewhere in the pin descriptions section of this document. If a control bit must be set to
enable / select each of the above pins for use as a General Purpose Input, the bit setting is listed above. If no bit setting is listed,
either function may be used (no bit setting is required to select the GPI function), however note that typical designs may use the
pin as one or the other (but not both GPI and alternate function at the same time).
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General Purpose Outputs

Signal Name Pin # I/O0 Signal Description

GPO0O / SLOWCLK [VCCSUS] | R4 0/0 General Purpose OQutput 0. (Func 4 Rx54[1-0] = 00).
Output value determined by PMU 1/O Rx4CJ[0]

GPO1 / SUSA# / strap [VCCSUS] | Pl 0/0/1 General Purpose Qutput 1. F4 Rx54[2]=1

GPQO2 / SUSB# [VCCSUS] | P2 0/0 General Purpose Qutput 2. F4 Rx54[3]=1

GPO3 / SUSST1# [VCCSUS] [ N5 0/0 General Purpose Output 3. F4 Rx54[4]=1

GPO4 / SUSCLK [VCCSUS] | W2 0/0 General Purpose Output 4. F4 Rx55[1]=1

GPOS5 / CPUSTP# P4 0/0 General Purpose Output 5. F4 RxE4[0]=1

GPO6 / PCISTP# T4 0/0 General Purpose Output 6. F4 RxE4[1]=1

GPO7 / SLP# U6 0/0 General Purpose Output 7. F4 RxE4[4]=1

GPOS8 / HGNT1# Wil 0/0 General Purpose Output 8. F4 RxE5[3]=1

GPO9 / HGNT2# T10 0/0 General Purpose Output 9. F4 RxE5[3]=1

GPO10 / LGNT1# Y10 0/0 General Purpose Output 10. F4 RxE5[2]=1

GPO11 / LGNT2# V10 0/0 General Purpose Output 11. F4 RxE5[2]=1

GPO12/JAB2 HS5 0/1 General Purpose Output 12. F4 RxE5[4]=1 & FORx53[7]=0

GPO13/JBB2 H4 O/1 General Purpose Output 13. F4 RxE5[4]=1 & FORx53[7]=0

GPO14 /IRTX R8 0/0 General Purpose Output 14. F4 RxE5[5]=1

GPO15/IRRX U8 O/1 General Purpose Output 15. F4 RxE5[5]=1

GPO16 / PCS# Y6 0/0 General Purpose OQutput 16. F4 RxE4[2]=1

GPO17 / MCCS# W6 0/0 General Purpose Output 17. F4 RxE4[3]=1

GPO18 / GPI18 / FAN2 / SLPBTN# K3 O/1/1/1 General Purpose Output 18. F4 RxE5[0]=1

GPO19 / GPI19 / ACSDIN2 G5 O/1/1 General Purpose Output 19. F4 RxE4[5]=1 & RxE5[1]=1

GPO20/ GPI20 / LA20 / USBOC2# W13 | OD/1/10/1 | General Purpose Output 20. F4 RxE4[6]=0

GPO21/GPI21/LA21/USBOC3# Y13 | OD/I/10/1 | General Purpose Output 21. F4 RxE4[6]=0

GPO22 / GPI22 / IOR# U7 OD/1/10 General Purpose Output 22. F4 RxE4[7]=0

GPO23 / GPI23 / IOW# T7 OD/1/10 General Purpose Output 23. F4 RxE4[7]=0

GPO24 / GPI24 / GPIOA Y2 OD/1/10 General Purpose Output 24. F4 RxE6[0]=1

GPO25 / GPI25 / GPIOC /CHSINOUT | J5 | OD/I1/10/10 | General Purpose Output 25. F4 RxE6[1]=1 & RxE5[5]=0

GPO26 / GP126 / SMBDT2[VCCSUS] | R2 OD/1/10 [ General Purpose Output 26. F4 Rx55[3-2]=11

GPO27 / GP127 / SMBCK2[VCCSUS] | R1 OD/1/10 [ General Purpose Output 27. F4 Rx55[3-2]=11

GPO28 / APICDO W4 0/0 General Purpose OQutput 28. Rx58[7-6]=00

GPQO29 / APICDI1 Y4 0/0 General Purpose OQutput 29. Rx58[7-6]=00

GPO30 / GPI30 / GPIOD Y1 OD/1/10 | General Purpose Output 30. F4 RxE6[6]=1

GPO31 / GPI31 / GPIOE W3 OD/1/10 | General Purpose Output 31. F4 RxE6[7]=1

Note: See also Power Management I/O Registers Rx4C-4F to set GPO pin output values. General purpose outputs 20-27 and 30-

31 are OD, so to use these pins as input pins, a one must be written to the corresponding bit of PMIO Rx4C-4F.
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General Purpose 1/0s
Signal Name Pin # /0 Signal Description
GPIOA / GP124 / GPO24 Y2 I0/1/0 | General Purpose 1/O A /24. (F4 RxE6[0] defines as GPI or GPO)
GPIOB /IRRX2 T8 10/1 General Purpose 1/0 B. (See FIR I/O Rx33 and 34)
GPIOC / GPI25 / GPO25 J5 I0/1/0 | General Purpose I/0 C/25. (F4 RxE6[1] defines as GPI or GPO)
/ CHSINOUT /10
GPIOD / GPI30 / GPO30 Y1 10/1/0 | General Purpose 1/0 D / 30. (F4 RxE6[6] defines as GPI or GPO)
GPIOE / GPI31/GPO31 W3 10 General Purpose 1/0 E / 31. (F4 RxE6[7] defines as GPI or GPO)
Hardware Monitoring
Signal Name Pin # /o Signal Description
UIC1 M1 Analog] | Universal Input Channel. For temperature / voltage monitoring.
UIC2 M3 Analog] | Universal Input Channel. For temperature / voltage monitoring.
UIC3 M2 Analog [ Universal Input Channel. For temperature / voltage monitoring.
UIC4 L4 Analog [ Universal Input Channel. For temperature / voltage monitoring.
UICS L1 Analog I [ Universal Input Channel. For temperature / voltage monitoring.
DTD+ L2 Analog | CPU DTD (Thermal Diode) Channel Plus.
DTD- L3 Analog | CPU DTD (Thermal Diode) Channel Minus.
VREF K1 O Voltage Reference for Thermal Sensing (2.2V +5%)
FAN1 K2 1 Fan Speed Monitor 1. (3.3V only)
FAN2 /SLPBTN#/GPI18 /GPO18 | K3 1/1/1/0 |Fan Speed Monitor 2. (3.3V only) (F4 RXxE5[0] = 0)

For HWM configuration and control, see also HWM I/O Space Registers on page 113 plus Function 4 Rx45[2], 70, and 74
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Power Management and External State Monitoring

Signal Name

Pin #

/o

Signal Description

PME# / GPI6

Ul

1/1

Power Management Event. (1K PU to VCCS if not used)

EXTSMI# / GPI2

Wil

IOD /1

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 VCCS if not used) (3.3V only)

SMBALRT# / GPI7

T2

I/1

SMB Alert (System Management Bus I/O space Rx08[3] = 1). When the
chip is enabled to allow it, assertion generates an IRQ or SMI or power
management event. (10K PU to VCCS if not used)

THRM / AOLGPI/ GPI17

P3

1/1/1

Monitor Input - Thermal Alarm. (F4 Rx40[7]=0) (1K PU to VCCS if
not used)

LID / GP14

V2

I/1

Monitor Input - Notebook Computer Display Lid Open / Closed.
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 and/or high-to-low transitions to generate an SMI#.
The VT8231 performs a 200 usec debounce of this input if Function 4
Rx40[5]is setto 1. (10K PU to VCCS if not used)

RING# / GPI3

U3

/1

Monitor Input — Modem Ring. May be connected to external modem
circuitry to allow the system to be re-activated by a received phone call.
(10K PU to VCCS if not used)

BATLOW# / GPIS

T3

1/1

Monitor Input - Battery Low. (10K PU to VCCS if not used)

CPUMISS / GPI16

V1

/1

Monitor Input - CPU Missing. Indicates whether the CPU is plugged in
correctly.

AOLGPI/GPI17/THRM

P3

1/1/1

Monitor Input - Awake On LAN External Event. F4 Rx40[7]=1

INTRUDERY# / GPI§

F3

1/1

Monitor Input — Chassis Intrusion.

RSMRST#

F2

Resume Reset. Resets the internal logic connected to the VCCS power
plane and also resets portions of the internal RTC logic.

SUSA# / GPOL1 / strap

P1

0/0/1

Suspend Plane A Control (Function 4 Rx54[2]=0). Asserted during
power management POS, STR, and STD suspend states. Used to control
the primary power plane. (10K PU to VCCS if not used)

SUSB# / GPO2

P2

0/0

Suspend Plane B Control (Function 4 Rx54[3]=0). Asserted during
power management STR and STD suspend states. Used to control the
secondary power plane. (10K PU to VCCS if not used)

SUSC# / GPO

N3

0/0

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.

SUSST1#/ GPO3

N5

0/0

Suspend Status 1 (Function 4 Rx54[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 VCCS.

SUSCLK / GPO4

W2

0/0

Suspend Clock (Function 4 Rx55[1]=0). 32.768 KHz output clock for
use by the North Bridge (e.g., Apollo MVP3 or MVP4) for DRAM refresh
purposes. Stopped during Suspend-to-Disk and Soft-Off modes. Connect
10K PU to VCCS.

Revision 2.32, September 1, 2004

-28- Pin Descriptions



MR e annecr VT8231 South Bridge

Resets, Clocks, and Clock Control
Signal Name Pin # I/O | Signal Description
PWRGD E2 I | Power Good. Connected to the PWRGOOD signal on the Power Supply.
PWRBTN# U2 I | Power Button. Used by the Power Management subsystem to monitor an
external system on/off button or switch. The VT8231 performs a 200us
debounce of this input if Function 4 Rx40[5] is set to 1. (3.3V only)
SLPBTN# / K3 I | Sleep Button (Function 4 Rx40[6] = 0). Used by the power management
FAN2/ /T | subsystem to monitor an external system sleep button or switch. Connect to
GPIO18 /10 | VCC if not used.
PCIRST# E4 O | PCI Reset. Active low reset signal for the PCI bus. The VT8231 will assert
this pin during power-up or from the control register.
RTCX1 E3 I RTC Crystal Input: 32.768 KHz crystal or oscillator input. This input is
used for the internal RTC and for power-well power management logic.
RTCX?2 F5 O | RTC Crystal Output: 32.768 KHz crystal output
OSC T12 I | Oscillator. 14.31818 MHz clock signal used by the internal Timer.
SLOWCLK/ R4 O | Slow Clock. Frequency selectable if PMU function 4 Rx54[1-0] is nonzero
GPOO (setto 01, 10, or 11).
CPUSTP#/ P4 O/ | CPU Clock Stop (Function 4 RxE4[0] = 0). Signals the system clock
GPO5 O | generator to disable the CPU clock outputs. Not connected if not used. See
also PMU 1/0 Rx2C[3].
PCISTP#/ T4 O/ | PCI Clock Stop (Function 4 RxE4[1] = 0). Signals the system clock
GPO6 O | generator to disable the PCI clock outputs. Not connected if not used.
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Power and Ground

Signal Name

Pin #

/o

Signal Description

VCC (27 Pins)

F7, F9, FI2-F13, F15,
G6, G8-G10, G12,
H6, J6, J15, K15,
L6, M6, M15, N6,

P8-P9, P11-P13, P15,

R7, R9-R10, R13-R15

Core Power. 3.3V nominal (3.15V to 3.45V). This supply is turned on only
when the mechanical switch on the power supply is turned on and the
PWRON signal is conditioned high. These pins should be connected to the
same voltage as the CPU I/O circuitry. Internally connected to hardware
monitoring system voltage detection circuitry for 3.3V monitoring.

GND (27 Pins)

G7,Gl11, G14, H15,
J8-J13, K6, K8-K13,
L8-L13,L15, M8-M13,
N15, P7, P10, P14

Ground. Connect to primary motherboard ground plane.

VCCSUS

PS5, P6

Suspend Power. 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 VCC. Signals powered by or referenced to this
plane are: SMBCKI1/DT1, KBCK/DT, MSCK/DT, PWRBTN#, SUSCH#,
GPOO / SLOWCLK, GPO1 / SUSA#, GPO2 / SUSB#, GPO3 / SUSSTI1#,
GPO4 / SUSCLK, GPI1, GPI2 / EXTSMI#, GPI3 / RING#, GPI4 / LID,
GPI5 / BATLOW#, GP16 / PME#, GP17 / SMBALRT#, GP116 / CPUMISS,
GPI17 / AOLGPI / THRM, GP1026 / SMBDT2, GPIO27 / SMBCK2

VBAT

El

RTC Battery. Battery input for internal RTC. Signals powered by or
referenced to this plane are: RTCX1, RTCX2, PWRGD, RSMRST#, GPIO,
and INTRUDER#.

VCCHWM

M5

Hardware Monitor / Game Port Power. Power for hardware monitoring
subsystem (voltage monitoring, temperature monitoring, and fan speed
monitoring) and game port pins. Connect to VCC through a ferrite bead.
Signals powered by or referenced to this plane are: UIC[5:1], DTD+/-,
FANI1, FAN2 / SLPBTN# / GPIO18, JAX/Y, JBX/Y, JAB1/2 and JBB1/2.

GNDHWM

L5

Hardware Monitor / Game Port Ground. Connect to GND through a
ferrite bead.

VCCMII

F16,K16

LAN MII Power. Power for LAN Media Independent Interface (interface to
external PHY). Connect to VCC through a ferrite bead. Signals powered by
or referenced to this plane are: MCRS, MCOL, MDCK, MDIO, MTXD[3:0],
MTXENA, MTXCLK, MRXERR, MRXCLK, MRXDV, and MRXD[3:0]

VCCLAN

G15

o

LAN Power. Connect to VCC through a ferrite bead.

GNDLAN

G13

<}

LAN Ground. Connect to GND through a ferrite bead.

VCCPLL

L16

PLL Power. Power for internal UDMA PLL. Connect to VCC through a
ferrite bead.

GNDPLL

M16

PLL Ground. Connect to GND through a ferrite bead.

VCCUSB

E15

USB Differential Output Power. Power for USB differential outputs
(USBPO+, PO-, P1+, P1-, P2+, P2-, P3+, P3-). Connect to VCC through a
ferrite bead.

GNDUSB

F14

USB Differential Qutput Ground. Connect to GND through a ferrite bead.
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REGISTERS

Register Overview

The following tables summarize the configuration and 1/O
registers of the VT8231. 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 2. 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 3. Function Summary

Bus Dev Func Device ID Function
0 0 O 8231h  PCI-to-ISA Bridge
0 0 1 0571h  IDE Controller
0 0 2 3038h  USB Controller Ports 0-1
0 0 3 3038h  USB Controller Ports 2-3
0 0 4 8235h PM, SMB, & HWM
0 0 5 3058h  AC97 Audio Codec Controller
0 0 6 3058h MC97 Modem Codec Controller
0 1 0 3065h  VIA LAN Controller

Table 4. System I/O Map

Port Function Actual Port Decoding
00-1F Master DMA Controller 0000 0000 000x nnnn
20-3F Master Interrupt Controller 0000 0000 001x xxxn
40-5F Timer / Counter 0000 0000 010x xxnn
60-6F Keyboard Controller 0000 0000 0110 xnxn
(60h) KBC Data 0000 0000 0110 x0x0
(61h) Misc Functions & Spkr Ctrl 0000 0000 0110 xxx1
(64h) KBC Command / Status 0000 0000 0110 x1x0
70-77 RTC/CMOS/NMI-Disable 0000 0000 0111 Onnn
78-TF -available for system use- 0000 0000 0111 1xxx
80 -reserved- (debug port) 0000 0000 1000 0000
81-8F DMA Page Registers 0000 0000 1000 nnnn
90-91 -available for system use- 0000 0000 1001 000x
92 System Control 0000 0000 1001 0010
93-9F -available for system use- 0000 0000 1001 nnnn
AO-BF Slave Interrupt Controller 0000 0000 101x xxxn
CO-DF Slave DMA Controller 0000 0000 110n nnnx
EO-FF -available for system use- 0000 0000 111x xxxx
100-CF7  -available for system use*

CF8-CFB PCI Configuration Address 0000 1100 1111 10xx
CFC-CFF PCI Configuration Data 0000 1100 1111 11xx

DO00-FFFF -available for system use-

* On-Chip Super-1/O Functions — PC-Standard Port Addresses

200-20F  Game Port

2E8-2EF COM4

2F8-2FF  COM2

378-37F  Parallel Port (Standard & EPP)
3E8-3EF  COM3

3F0-3F1  Configuration Index / Data
3F0-3F7  Floppy Controller

3F8-3FF COMI

778-77A  Parallel Port (ECP Extensions)
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Table 5. Registers

Legacy I/O Registers Legacy I/0 Registers (continued)

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 | 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 AQ [Slave Interrupt Control — *
0E [Clear Mask WO Al |Slave Interrupt Mask — *
0F |Read / Write Mask RW AQ |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

NMI Disable is port 70h (CMOS Memory Address) bit-7.
RTC control occurs via specific CMOS data locations (0-Dh).
Ports 72-73 may be used to access all 256 locations of CMOS.
Ports 74-75 may be used to access CMOS if the internal RTC
is disabled.
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Super-10 / KBC Configuration Registers (I/0O Space) Super-1/0 1/0 Ports
Port |Super-10 / KBC Config Registers Default [Acc Offset |Floppy Disk Controller (3F0-3F7) | Default |Acc
3F0 |Super-1/O Config Index t 00 RW 00-01 |-reserved- 00 --
3F1 |Super-1/O Config Data } 00 RW 02 |FDC Command -- RW
1 Keyboard / Mouse Controller configuration registers (index 03 |-reserved- 00 --
values EO-EF) accessible if Function 0 PCI Configuration 04 |FDC Main Status -- RO
register Rx51[1] = 1. Super-I/O configuration registers 04 |FDC Data Rate Select 02 wO
(index values FO-FF) accessible if Function 0 PCI 05 |FDC Data - RW
Configuration register Rx50[2] = 1. 06 |-reserved- 00 _
07 |Diskchange Status -- RO
Super-10 / KBC Config Registers (Indexed via Port 3F0/1)
Offset [Parallel Port (378-37F typical) Default | Acc
OOOf_f]s)e; E:::::i w % 00 |Parallel Port Data -- RW
01 [Parallel Port Status -- RO
Offset [Kevboard Ctrlr Cfg (Rx51[1]=1) | Default |Acc gi E;r;lfégr"er;comml - gx
EO |Keyboard / Mouse Wakeup Enable 80 RW
El |Keyboard Scan Code Reference Set 0 FO RW 04 |EPP Data Port 0 RW
E2 |Keyboard Scan Code Reference Set 1 00 RW 05 |EPP Data Port 1 RW
E3 |Keyboard Scan Code Reference Set 2 00 RW 06 _|EPP Data Port 2 RW
E4 |Keyboard Scan Code Reference Set 3 00 RW 07 _|EPP Data Port 3 - RW
E5 |Keyboard Scan Code Reference Set 4 00 RW 400h _|ECP Data / Conﬁguratlon A RW
E6 |PS/2 Mouse Button Status Scan Code 09 RW 401h |ECP Configuration B RW
E7-EF |-reserved- — RO 402h |ECP Extended Control RW
Offset [Super-1/0 Config (Rx50[2]=1) Default |Acc Offset |Serial Port (COM1=3F8, 3=3ES8) Default | Acc
FO [Super-1/0 Device ID 3C RO 0  |Transmit (Wr) / Receive (Rd) Buffer RW
F1 |Super-1/0 Device Revision 01 RO 1 Interrupt Enable RW
F2 |Function Select 03 RW 2 |FIFO Control wo
F3 |[Power Down Control 00 RW 2 [Interrupt Status RO
F4 [Serial Port Base Addr (def = 3F8-F) FE |RW 3 |UART Control RW
F5 |-reserved- _ RO 4 |Handshake Control RW
F6 [Parallel Port Base Addr (def=378-F)] DE |RW 5 |UART Status RW
F7 |Floppy Ctrlr Base Addr (def=3F0-7)]  FC |RW 6 |Handshake Status RW
F8 |-reserved- _ RO 7 Scratchpad RW
F9 |Serial Port Control 00 RW 9-8 |Baud Rate Generator Divisor RW
FA |Parallel Port Control 00 RW A-F _|-undefined- -
FB |Floppy Controller Control 00 RW
FC |Floppy Controller Drive Type 00 RW
FD |-reserved- -- RO
FE |Test Mode A (Do Not Program) 00 RW
FF |Test Mode B (Do Not Program) 2 00 RW
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Fast IR Registers (I/O Space)

Offset [Fast IR Default |Acc
0-F |-reserved- 00 --
11-10 |Infrared Configuration 0 0000 RW

12 |Infrared SIR BOF Co0 RW
13 |Infrared SIR EOF C1 RW
14 |-reserved- 00 --
15 |Infrared Status and Control 0 00 RW
17-16 |Infrared Status 1 0000 RO
19-18 |Infrared Configuration 1 0000 RW
1B-1A |Infrared Configuration 2 0000 RW
1D-1C|-reserved- 00 --
1E |Infrared Configuration 3 04 RW
1F  |-reserved- 00 --
20 |Host Control 00 RW
21 |Host Status 00 RO
22 |Miscellaneous Control 00 RW
23 |Tx Control 1 00 RW
24 |Tx Control 2 00 RW
25 |Tx Status 00 RO
26 |Rx Control 00 RW
27 |Rx Status 00 RO
28 |Reset Command 00 WO
29 |Packet Address 00 RW
2B-2A |Rx Byte Count 0000 RO
2D-2C[Rx Ring Packet Pointer 0000 RO
2F-2E |Tx Byte Count 0000 RW
30-7F |-reserved- 00 --
See Function 0 Rx6B-6A[15:7] for the “FIR I/O Base”. The

registers in the table above are located at offsets from this

base.
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PCI Device 0 Function 0 Registers — PCI-to-ISA Bridge

Configuration Space PCI-to-ISA Bridge Header Registers

Offset |PCI 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 8231 RO 51 |Function Control 2 00 RW
5-4 |Command 0087 |RW
7-6 |Status 0200 |WC Offset |Serial IRQ & PC/PCI Control Default |[Acc

8 |Revision ID nn RO 52 |Serial IRQ Control 00 RW
9 |Programming Interface 00 RO 53 [Reserved (Do Not Program) 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 | Miscellaneous Control Default |[Acc

2F-2C|Subsystem ID Read 00 RO 58 |Miscellaneous Control 0 40 RW

30-33 |-reserved- (expan. ROM base addr) 00 — 59 [Miscellaneous Control 1 00 RW
34 |Capability Pointer Co0 RO 5A-5B|-reserved- 00 —

35-3B |-reserved- (unassigned) 00 —
3C |-reserved- (interrupt line) 00 — Offset|Programmable Chip Select Control | Default |[Acc
3D |-reserved- (interrupt pin) 00 — 5D-5C|PCS0# 1/0 Port Address 0000 [RW
3E |-reserved- (min gnt) 00 — SF-5E [PCS1# 1/0 Port Address 0000 |RW
3F |-reserved- (max lat) 00 — 61-60 |PCS2# 1/0 Port Address 0000 [RW

63-62 |PCS3# 1/0O Port Address 0000 |RW

Configuration Space PCI-to-ISA Bridge-Specific Registers 65-64 [PCSn# 1/0 Port Address Mask 0000 |RW

Offset |ISA Bus Control Default [Acc 66 |PCSni Control 00 RW
40 |ISA Bus Control 00 RW
41_|BIOS ROM Decode Control 00 |[Rw]| (Offset|FastIR Control Default |Acc
42 |Line Buffer Control 00 RW 67 [Fast IR, FERR, IOCHRDY Config 08 RW
43 |Delay Transaction Control 00 RW 68-69 |-reserved- 00 —
44 |ISA PNP DMA Request Control 00 |rRw| [6B-0A[FastIR O Base 0001 |RW
45 |ISA PNP IRQ Routing Control 1 00 RW -

46 |ISA PNP IRQ Routing Control 2 00 |rw| [Offset/Miscellancous Default |Acc
47 |ISA PNP IRQ Routing Control 3 00 RW 6C |ISA P0s¥t%ve Decod¥ng Control 1 00 RW
6D |ISA Positive Decoding Control 2 00 RW

Offset[PCI Bus ArbitrationControl Default |Acc 6E 1ISA Positive Decoding Control 3 00 IRW
48 |Grant Timeout Select 1 00 RW 6F |ISA Positive Decoding Control 4 00 RW
49 |Grant Timeout Select 2 00 RW 73-70 |Subsystem ID Write n/a WO
4A [PCI Master Arbitration Control 00 RW 74-77 | -reserved- 00 —
4B |-reserved- 00 — 79-78 |PnP IRQ/DRQ Test (do not program) 00 RW

7A |IDE / USB Test (do not program) 00 RW

Offset |Miscellaneous Control Default |[Acc 7B |PLL Test (do not program) 00 RW
4C_|IDE Interrupt Routing 00 _[Rw]| /€ |VO Pad Control 00 |RW
4D_|External APIC IRQ Output Control 00 |Rw| [7D-FF|-reserved- 0 __]—
4E |Internal RTC Test Mode 00 RW
4F |PCI Bus & CPU Interface Control 00 RW
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PCI Device 0 Function 1 Registers — IDE Controller

Configuration Space IDE Header Registers

Configuration Space IDE-Specific Registers (continued)

Offset |PCI Configuration Space Header Default |Acc Offset|Configuration Space IDE Registers | Default |Acc
1-0 |Vendor ID 1106 RO 53-50 |UltraDMA Extended Timing Control | 03030303 |[RW
3-2 |Device ID 0571 RO 54 [UltraDMA FIFO Control 06 RW
5-4 |Command 0080 RO 55-5F |-reserved- 00 —
7-6 [Status 0290 |RW 61-60 |IDE Primary Sector Size 0200 |RW

8 |Revision ID nn RO 62-67 |-reserved- 00 —
9 |Programming Interface 85 RW 69-68 |IDE Secondary Sector Size 0200 |RW
A |Sub Class Code 01 RO 69-6F |-reserved- 00 —
B [Base Class Code 01 RO 70 [IDE Primary Status 00 RW
C |-reserved- (cache line size) 00 — 71 |IDE Primary Interrupt Control 00 RW
D |Latency Timer 00 RW 72-77 |-reserved- 00 —
E |Header Type 00 RO 78 |IDE Secondary Status 00 RW
F  |Built In Self Test (BIST) 00 RO 79 |IDE Secondary Interrupt Control 00 RW

13-10 |Base Address — Pri Data / Command | 000001F0 | RO 7A-7F |-reserved- 00 —

17-14 |Base Address — Pri Control / Status | 000003F4 | RO 83-80 [IDE Primary S/G Descriptor Address {0000 0000 |RW

1B-18 [Base Address — Sec Data / Command | 00000170 | RO 84-87 |-reserved- 00 —

1F-1C |[Base Address — Sec Control / Status | 00000374 | RO 8B-88 |IDE Secondary S/G Descriptor Addr | 0000 0000 | RW

23-20 |Base Address — Bus Master Control  |0000CC01|RW 8C-BF|-reserved- 00 —

24-2F |-reserved- (unassigned) 00 — C3-C0{PCI PM Block 1 0002 0001 | RO

30-33 [-reserved- (expan ROM base addr) 00 — C7-C4|PCI PM Block 2 0000 0000 | RW
34 |Capability Pointer C0 RO C8-FF |-reserved- 00 —

353_313 izz::;?}dgﬁrelasmgned) (?}(; R_VV I/0 Registers — IDE'Controller (SFF 8038 v1.0 Compliant
3D |Interrupt Pin 01 RO Offset IDE 1/O Registers Default |Acc
3E  [Minimum Grant 00 RO 0  |Primary Channel Command 00 RW
3F |Maximum Latency 00 RO 1 -re'served- 00 —

2 |Primary Channel Status 00 WC
3 |-reserved- 00 —
4-7 |Primary Channel PRD Table Addr 00 RW

Configuration Space IDE-Specific Registers 8 |Secondary Channel Command 00 RW

Offset |Configuration Space IDE Registers | Default |Acc 9 _|-reserved- 00 —
40 |IDE Chip Enable 08 RW A |Secondary Channel Status 00 WC
41 _[IDE Configuration 1 06 [RW B__|-reserved- 00 | —
42 |IDE Configuration 2 Co RW C-F _|Secondary Channel PRD Table Addr 00 RW
43 |IDE FIFO Configuration 0A RW
44 |IDE Miscellaneous Control 1 68 RW
45 |IDE Miscellaneous Control 2 00 RW
46 |IDE Miscellaneous Control 3 Co0 RW

4B-48 |IDE Drive Timing Control A8ABABA8|RW
4C |IDE Address Setup Time FF RW
4D |-reserved- (do not program) 00 RW

4E-4F |-reserved- 00 —
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PCI Device 0 Function 2 Registers — USB Ports (-1

Configuration Space USB Header Registers

PCI Device 0 Function 3 Registers — USB Ports 2-3

Configuration Space USB Header Registers

Offset |PCI Configuration Space Header Default [Acc Offset |PCI Configuration Space Header Default [Acc
1-0 |Vendor ID 1106 RO 1-0 |Vendor ID 1106 RO
3-2 [Device ID 3038 RO 3-2 |Device ID 3038 RO
5-4 |Command 0000 |[RW 5-4 |Command 0000 |RW
7-6 |Status 0200 [(WC 7-6 |Status 0200 |WC

8 |Revision ID nn RO 8 |Revision ID nn RO
9 |Programming Interface 00 RO 9 |Programming Interface 00 RO
A |Sub Class Code 03 RO A |Sub Class Code 03 RO
B |Base Class Code 0C RO B |Base Class Code 0C RO
C |Cache Line Size 00 RO C |Cache Line Size 00 RO
D |Latency Timer 16 RW D |Latency Timer 16 RW
E [Header Type 00 RO E [Header Type 00 RO
F |BIST 00 RO F |BIST 00 RO
10-1F |-reserved- 00 — 10-1F |-reserved- 00 —

23-20 |JUSB I/O Register Base Address 00000301 |RW 23-20 |JUSB I/O Register Base Address 00000301 |RW

24-3B |-reserved- 00 — 24-3B |-reserved- 00 —
3C |Interrupt Line 00 RW 3C |Interrupt Line 00 RW
3D |Interrupt Pin 04 RO 3D |Interrupt Pin 04 RO

3E-3F |-reserved- 00 — 3E-3F |-reserved- 00 —

Configuration Space USB-Specific Registers Configuration Space USB-Specific Registers

Offset|USB Control Default |[Acc Offset|USB Control Default [Acc
40 |USB Miscellaneous Control 1 00 RW 40 |USB Miscellaneous Control 1 00 RW
41 |USB Miscellaneous Control 2 10 RW 41 |USB Miscellaneous Control 2 10 RW
42 |USB FIFO Control 00 RW 42 |USB FIFO Control 00 RW
43  |-reserved- 00 RO 43 |-reserved- 00 RO

44-45 |-reserved- (test, do not program) RW 44-45 |-reserved- (test only, do not program) RW

46-47 |-reserved- (test) RO 46-47 |-reserved- (test) RO
48 [CRC Control 00 RW 48 [CRC Control 00 RW

49-5F |-reserved- 00 — 49-5F |-reserved- 00 —
60 |USB Serial Bus Release Number 10 RO 60 |USB Serial Bus Release Number 10 RO

61-7F |-reserved- 00 — 61-7F |-reserved- 00 —

83-80 [PM Capability 0002 0001 | RO 83-80 [PM Capability 0002 0001 | RO
84 |PM Capability Status 00 RW 84 |PM Capability Status 00 RW

85-BF |-reserved- 00 — 85-BF |-reserved- 00 —

C1-CO|USB Legacy Support 2000 |RW C1-CO|USB Legacy Support 2000 |RW

C2-FF |-reserved- 00 — C2-FF |-reserved- 00 —

1I/O Registers — USB Controller I/O Registers - USB Controller

Offset |USB I/0O Registers Default |Acc Offset |USB I/0O Registers Default |Acc
1-0 [USB Command 0000 |RW 1-0 [USB Command 0000 |RW
3-2 [USB Status 0000 |WC 3-2 [USB Status 0000 |WC
5-4 |USB Interrupt Enable 0000 |RW 5-4 |USB Interrupt Enable 0000 |RW
7-6 [Frame Number 0000 |RW 7-6 [Frame Number 0000 |RW
B-8 |[Frame List Base Address 00000000 |RW B-8 |[Frame List Base Address 00000000 |RW

C |Start Of Frame Modify 40 RW C  |Start Of Frame Modify 40 RW
11-10 |Port 0 Status / Control 0080 |WC 11-10 |Port 2 Status / Control 0080 |WC
13-12 |Port 1 Status / Control 0080 |WC 13-12 |Port 3 Status / Control 0080 |WC
14-1F |-reserved- 00 — 14-1F |-reserved- 00 —
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PCI Device 0 Function 4 Registers - Power Management

Configuration Space Power Mgmt Header Registers

Configuration Space Hardware Monitor Registers

Offset |PCI Configuration Space Header Default [Acc Offset [System Management Bus Default |Acc
1-0 [Vendor ID 1106 RO 71-70 [Hardware Mon IO Base (128 Bytes) 0001 |RW
3-2 |Device ID 8235 RO 72-73 |-reserved- 00 —
5-4 |Command 0000 RO 74 |Hardware Monitor Control 00 RW
7-6_|Status 0280 WC 75-8F |-reserved- 00 _

8 [Revision ID nn RO

2 Is)i%gg';s?gi dIélterface 221 Eg Configuration Space SMBus Registers

B |Base Class Code nn+t RO Offset |[System Management Bus Default |[Acc
C__|Cache Line Size 00 RO 93-90 |[SMBus I/0 Base (16 Bytes) 0000 0001 |[RW
D |Latencv Timer 00 RO 94-D1 |-reserved- 00 _
E g;;%er Tvoe 88 ES D2 |SMBus Host Configuration 00 |RW

T03F |-reserved- 00 — D3 [SMBus Host Slave Command 00 RW

+ The default values for these registers may be changed by D4 [SMBus Slave Address Shadow Port 1 00 RW

writing to offsets 61-63h (see below). D5 |SMBus Slave Address Shadow Port 2 00 RW

D6 |SMBus Revision ID nn RO

Configuration Space Power Management Registers D7-DF|-reserved- 00 —

Offset | Power Management Default |Ace Configuration Space General Purpose I/O Registers
40 |General Configuration 0 00 RW Offset [General Purpose 1/0 Default |Acc
41 |General Configuration 1 00 RW E0 |GPI Inversion Control 00 RW
42 |ACPI Interrupt Select 00 RW El1 |GPI SCI/SMI Select 00 RW
43 |Internal Timer Read Test — RO E2-E3 |-reserved- 00 —

45-44 |Primary Interrupt Channel 0000 |RW E4 |GPO Pin Select 00 RW

47-46 |Secondary Interrupt Channel 0000 |RW E5 |GPIO 1/0 Select 1 00 RW

4B-48 [Power Mgmt 1/0 Base (256 Bytes) 0000 0001 | RW E6 |GPIO I/O Select 2 00 RW
4C |Host Bus Power Management Control 00 RW E7 |GPO Output Type 00 RW
4D |Throttle / Clock Stop Control 00 RW ES-FF |-reserved- 00 —

4E-4F |-reserved- 00 —

53-50 |GP Timer Control 0000 0000 [RW
54  |Power Well Control 00 RW
55 [Miscellaneous Control 00 RW
56 |Power On / Reset Control 00 RW
57 |-reserved- 00 —

58 |GP2 / GP3 Timer Control 00 RW
59 |GP2 Timer 00 RW
5A |GP3 Timer 00 RW
5B-60 |-reserved- 00 —
61 |Write value for Offset 9 (Prog Intfc) 00 WO
62 |Write value for Offset A (Sub Class) 00 WO
63 |Write value for Offset B (Base Class) 00 WO
64-7F |-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 Slave Address 00 RW

21-20 |General Purpose Status 0000 |WC

23-22 |General Purpose SCI Enable 0000 |RW

25-24 |General Purpose SMI Enable 0000 |RW

26-27 |-reserved- 00 —

Offset|Generic Registers Default [Acc

29-28 |Global Status 0000 |WC

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 1/0 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 |Miscellaneous Status 00 RW

46-47 |-reserved- 00 —

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

4F-4C|GPO Port Output Value FFFFFFFF [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-FF |-reserved- 00 —
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1/0 Space Hardware Monitor Registers

Offset [Hardware Monitor Default | Acc Offset |Hardware Monitor scontinuedt Default |Acc
00-3F |Value RAM 40 [Hardware Monitor Configuration 08 RW
00-OF | -reserved- 00 — 41 |Hardware Monitor Interrupt Status 1 00 RO

10 |Digital Filter Parameter 7-0 00 RW 42 |Hardware Monitor Interrupt Status 2 00 RO

11 [Digital Filter Parameter 15-8 00 RW 43 |Hardware Monitor Interrupt Mask 1 00 RW

12 [Digital Filter Parameter 19-16 00 RW 44 |Hardware Monitor Interrupt Mask 2 00 RW

13 [Analog Data 15-8 00 RW 45 |AFE Control 00 RW

14 [Analog Data 7-0 00 RW 46 |AFE Test Control 00 RW

15 |Digital Data 7-0 00 RW 47 |Fan Configuration 50 RW

16 [Channel Counter 00 RW 48 [SMBus Address 2D RW

17 |Data Valid & Channel Indications 00 RW 49 |Temperature Control 00 RW
18-1E | -reserved- 00 — 4A |Universal Channel Configuration 07 RW

1F | Temp Reading 1 - CPU Thermal D. 00 RW 4B |Temperature Configuration 1 15 RW

20 | -reserved- 00 — 4C |Temperature Configuration 2 55 RW

21 Temp Reading 2 - UIC1 00 RW 4D |Extended Temperature Resolution 00 RO

22 | Voltage Input Default — UIC2 00 RW 4E |Over Temperature Control OF RW

23 | Voltage Input Default — UIC3 00 RW 4F-FF |-reserved- 00 —

24 | Voltage Input Default — UIC4 00 RW

25 | Voltage Input Default — UICS 00 RW

26 | Voltage Reading — 3.3V internal vcc 00 RW

27 | Voltage Reading — 2.5V or —12V 00 RW

28 -reserved- (-5V Voltage Reading) 00 —

29 FANI (K2) Count Reading 00 RW

2A | FAN2 (K3) Count Reading 00 RW

2B | HiLimit—UIC2 00 RW

2C | Lo Limit—UIC2 00 RW

2D | HiLimit— UIC3 00 RW

2E | Lo Limit— UIC3 00 RW

2F | Hi Limit— UIC4 00 RW

30 | Lo Limit—UIC4 00 RW

31 | Hi Limit— UIC5 00 RW

32 | Lo Limit—UICS 00 RW

33 Hi Limit - Internal 3.3V 00 RW

34 | Lo Limit - Internal 3.3V 00 RW

35 | HiLimit—2.5V /-12V (reserved) 00 RW

36 | Lo Limit—2.5V /-12V (reserved) 00 RW

37 | -reserved- (-5V Sense High Limit) 00 —

38 -reserved- (-5V Sense Low Limit) 00 —

39 | HiLimit— Temp Reading 1 00 RW

3A | Lo Limit—Hot Temp | Hysteresis 00 RW

3B | FANI Fan Count Limit 00 RW

3C | FAN2 Fan Count Limit 00 RW

3D | HiLimit— UICI1 (temp 2 default) 00 RW

3E | Lo Limit— UICI 00 RW

3F Stepping ID Number 00 RW
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PCI Device 0 Function 5 & 6 — AC/MC97 Codecs

Function 5 Configuration Space AC97 Header Registers

Function 6 Configuration Space MC97 Header Registers

Offset |PCI Configuration Space Header Default [Acc Offset |PCI Configuration Space Header Default [Acc
1-0 |Vendor ID 1106 RO 1-0 |Vendor ID 1106 RO
3-2 [Device ID 3058 RO 3-2 |Device ID 3068 RO
5-4 |Command 0000 |[RW 5-4 |Command 0000 |RW
7-6 |Status 0210 [(WC 7-6 [Status 0200 |WC

8 |Revision ID 40 RO 8 |Revision ID 40 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 |Cache Line Size 00 RO C |Cache Line Size 00 RO
D |Latency Timer 00 RW D |Latency Timer 00 RW
E [Header Type 00 RO E [Header Type 00 RO
F |BIST 00 RO F |BIST 00 RO

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 - FM NMI Status 0000 0001 |RW 17-14 |Base Address 1 - (reserved) 0000 0000| —

1B-18 [Base Address 2 - MIDI Port 0000 0331 | RW 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 00 RW 34 |Capture Pointer 00 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 |Plug and Play Control 1C RW 43 |Plug and Play Control 1C RO
44 IMC97 Interface Control 00 RO 44 IMC97 Interface Control 00 RW

45-47 |-reserved- 00 — 45-47 |-reserved- 00 —
48 |FM NMI Control 01 RW 48 |FM NMI Control 01 RO
49  |-reserved- 00 — 49  |-reserved- 00 —

4B-4A|Game Port Base Address 0200 RW 4B-4A|Game Port Base Address 0200 RO

4C-FF |-reserved- 00 — 4C-FF |-reserved- 00 —
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Function 5 1/0 Base 0 Registers — AC97 Audio S/G DMA Function 6 1/0 Base 0 Registers — MC97 Modem S/G DMA
Offset | AC97 SGD 1/O Registers Default | Acc Offset MC97 SGD I/0 Registers Default | Acc
0 [SGD Read Channel Status 00 WwWC 40 |SGD Read Channel Status 00 wWC
1 |SGD Read Channel Control 00 RW 41 [SGD Read Channel Control 00 RW
2 |SGD Read Channel Type 00 RW 42 |SGD Read Channel Type 00 RW
3 |-reserved- 00 — 43 |-reserved- 00 —
7-4 |SGD Read Chan Table Pointer Base 0000 0000| WR 47-44 |SGD Read Chan Table Pointer Base |0000 0000 | WR
SGD Read Channel Current Address RD SGD Read Channel Current Address RD
B-8 |Reserved (Test) 0000 0000 | RO 4B-48 |-reserved- (Test) 0000 0000 | RO
F-C |SGD Read Chan Current Count 0000 0000 | RO 4F-4C [SGD Read Chan Current Count 0000 0000 | RO
10  |SGD Write Channel Status 00 wC 50 |SGD Write Channel Status 00 wC
11 |SGD Write Channel Control 00 RW 51 |SGD Write Channel Control 00 RW
12 |SGD Write Channel Type 00 RW 52 |SGD Write Channel Type 00 RW
13 |-reserved- 00 — 53 |-reserved- 00 —
17-14 |SGD Write Chan Table Pointer Base |0000 0000 | WR 57-54 [SGD Write Chan Table Pointer Base | 0000 0000 | WR
SGD Write Channel Current Address RD SGD Write Channel Current Address RD
1B-18 [Reserved (Test) 0000 0000 | RO 5B-58 |Reserved (Test) 0000 0000 | RO
1F-1C|SGD Write Channel Current Count [ 0000 0000 | RO 5F-5C|SGD Write Channel Current Count | 0000 0000 | RO
20 |SGD FM Channel Status 00 WwWC 60-7F |-reserved- 00 —
21 |SGD FM Channel Control 00 RW Offset | AC97 / Modem Codec 1/0 Registers| Default | Acc
22 [SGD FM Type 00 RW 83-80 [AC97 Controller Command / Status {0000 0000 [RW
23 |-reserved- 00 — 87-84 |SGD Status Shadow 0000 0000 | RO
27-24 |SGD FM Channel Table Pointer Base [ 0000 0000 | WR 8B-88 IModem Codec GPI Intr Status / GPIO | 0000 0000 |WC
SGD FM Channel Current Address RD | [8F-8C|Modem Codec GPI Interrupt Enable |0000 0000 |RW
2B-28 [Reserved (Test) 0000 0000 | RO 90-FF |-reserved- 00 —
2F-2C|SGD FM Channel Current Count 0000 0000 [ RO
30-7F |-reserved- 00 —
Offset|AC97 / Audio Codec 1/0 Registers Default [Acc
83-80 |AC97 Controller Command / Status | 0000 0000 | RW
87-84 |SGD Status Shadow 0000 0000 | RO
88-FF |-reserved- 00 —
Function 5 1/0 Base 1 Registers — FM NMI Status
Offset|FM NMI Status Registers Default [Acc
0 |FM NMI Status 00 RO
1 |FM NMI Data 00 RO
2 |FM NMI Index 00 RO
3 |-reserved- 00 —

Function 5 I/0 Base 2 Registers — MIDI / Game Port

Offset |FM NMI Status Registers Default |Acc
1-0 (MIDI Port Base 0330 RW
Game Port Base 0200 RW

Function 5/6 1/O Base 3 Registers — Codec Reg Shadow

Offset|Codec Register Shadow Default |Acc
00-7F |Primary Codec Register 0-7F Shadow RW
80-FF |Secondary Codec Reg 0-7F Shadow RW
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1/0 Registers — SoundBlaster Pro

Memory Mapped Registers — IOAPIC

Offset [SB Pro Registers (220 or 240h typ) | Default | Acc Address |APIC Index / Data Default |Acc
0 |FM Left Channel Index / Status RW FEC00000 [APIC Register Index 00 RW

1 FM Left Channel Data WO FECO00001-0F |-reserved- 00 --
2 |FM Right Channel Index / Status RW FEC00013-10 |APIC Register 32-bit Data 0000 0000|RW

3 [FM Right Channel Data WO FECO00014-1F |-reserved- 00 --
4 Mixer Index WO FEC00020 |APIC IRQ Pin Assertion XX WO

5  |Mixer Data RW FEC00021-3F |-reserved- 00 --
6 Sound Processor Reset WO FEC00040 |APIC EOI XX WO

7  |-reserved- 00 -- FECO00041-FF |-reserved- 00 --

8 |FM Index / Status (Both Channels) RW

9 [FM Data (Both Channels) WO Offset |[APIC 32-bit Registers Default Acc
A |Sound Processor Data RO 0 JAPICID 0000 0000 RW
B [-reserved- 00 -- 1 APIC Version 0017 0011 RO
C  [Sound Processor Command / Data WR 2 |APIC Arbitration 0000 0000 RO

Sound Processor Buffer Status RD 3-F |-reserved- 0000 0000 --
D |-reserved- 00 - 11-10 |I/O Redirection— AIRQ0  [xxxIxxxx xxxxxxxx|RW
E  |Snd Processor Data Available Status RO 13-12 [I/O Redirection— AIRQ1  |xxx1xxXxX XXXXXXXX|RW
F  [-reserved- 00 -- 15-14 [I/O Redirection— AIRQ2  |XxXX1XXXX XXXXXXXX|RW
17-16 |I/O Redirection— AIRQ3  [xxx1xxxX XXXXXXXX| RW
Port |SB Pro Regs (same as offsets 8 & 9) | Default |Acc 19-18 |I/O Redirection— AIRQ4  [xxx1xxxX XXXXXXXX| RW
388h |FM Index / Status RW 1B-1A [I/O Redirection— AIRQ5  |xxx1xxxx XXXXXXxX| RW
389h |FM Data WO 1D-1C [I/O Redirection— AIRQ6  |xxx1xxxx xxxxxxxx| RW
The above group of registers emulates the “FM”, “Mixer”, and 1F-1E [I/O Redirection— AIRQ7  [xxx1xxXX XXXXXXxX| RW
“Sound Processor” functions of the SoundBlaster Pro. 21-20 [I/O Redirection— AIRQ8  |xxx1xxxx XXXXxxxxx| RW
. 23-20 [I/O Redirection— AIRQ9  [xxx1xXXX XXXXXXXX|RW
/O Registers — Game Port 25-24 |I/O Redirection— AIRQ10 |xxx1xxxx xxxxxxxx| RW
Offset |Game Port (200-20F typical) Default |Acc 27-26 |I/O Redirection— AIRQ11 [xxx1xxxX XXxXXxXx| RW
0 |-reserved- 00 - 29-28 |I/O Redirection— AIRQI12 |xxx1xxxx XXxxxxxX|RW
1 Game Port Status RO 2B-2A |I/0 Redirection— AIRQ13 |xxx1xXxX XXXXXXXX|[RW
1 Start One-Shot wO 2D-2C |I/O Redirection— AIRQ14 |xxx1xXxX XXXXXXXX|[RW
2-F |-reserved- 00 -- 2F-2E [I/O Redirection— AIRQ15 |xxx1xxxx XxxXxxxXxxx| RW
31-30 |I/O Redirection— AIRQ16 [xxx1xxxx XxxxxxxX|RW
33-32 |I/O Redirection— AIRQ17 [xxx1xxxx XxxxxxxX|RW
35-34 |I/O Redirection— AIRQ18 [xxx1xxxx XxxxxxxX|RW
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 XXxXXXxXx| 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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PCI Device 1 Function 0 Registers - LAN

Configuration Space LAN Header Registers 1I/O Space LAN Registers (continued)

Offset |PCI Configuration Space Header Default |Acc Offset |Power Management Default |Acc
1-0 |Vendor ID 1106 RO 43-40 |Transmit Status 0000 0000 [RW
3-2 |Device ID 3065 | RO 47-44 |Transmit Data Buffer Control 0000 0000 | RO
5-4 |Command 0000 | RO 4B-48 |Transmit Data Buffer Start Address RO
7-6 Stat1.18. 0400 WC 4F-4C [Transmit Data Buffer Branch Addr RO

8 Revision H.) 40 RO 50-6B |-reserved- 00 —
9 _|Programming Interface 00 RO
A __[Sub Class Code 00 __|RO 6C_|PHY Address 01 IRW
B |Base Class Code 00 RO 6D |MII Status 13 RW
C__|Cache Line Size 00 RW 6E |Buffer Control 0 00 RW
D __|Latencv Timer 00 RW 6F [Buffer Control 1 00 RW
E_|Header Tvpe 00 RO 70 |MII Management Port Command 00 RW
HFm BEE — nm(?(()mm ]I;\?/ 71 |MII Management Port Address 81 RW
- ace TeQQ

17-14 IMemorv Base Address 0000 0000 | RW 72713 E/Ié;ll\{/lgrﬁgg(r)n;nmt;(;r‘; ]S)t?t?l S 88 ﬁx

18-27 |-reserved- 00 —

2B-28 |Card Bus CIS Pointer 0000 0000|RW | [ 7577 |-reserved- 00 | —

2C-2F |-reserved- 00 _ 78 |EEPROM Control 00 RW

33-30 |Expansion ROM Base Address RW 79 |Configuration 1 00 RW
34 |Capabilities Offset RO 7A |Configuration 2 00 RW

35-3F |-reserved- 00 — 7B |Configuration 3 00 RW

. . 7C-7F |-reserved- 00 —

Configuration Space LAN Registers 20 Miscellancons 1 00 W

Offset|[Power Management Default [Acc 81 |Miscellaneous 2 00 RW
40 |Capability ID 01 RO 82 |-reserved- 00 —
41 |Next Item Pointer 00 RO 83 |Sticky Hardware Control 00 RW

43-42 |[Power Management Configuration 0002 RO 84 [MII Interrupt Status 00 wWC

47-44 |Power Management Control / Status | 0000 0000 |WC 85 |-reserved- 00 —

48-FF |-reserved- 00 — 86 [MII Interrupt Mask 00 RW

. 87-92 |-reserved- 00 —

/O Space LAN Registers 93 |EEPROM Checksum 00 |RW

Offset|Power Management Default & 95-94 Suspend Mode MII Address 0000 RW
5-0 |Ethernet Address RW 96 |Suspend Mode PHY Address 00 RW

6 |Receive Control 00 RW 97 |-reserved- 00 —
7  |Transmit Control 08 RW 99-98 |Pause Timer 0000 RW
8 |Command 0 00 RW 9A |Pause Status 00 RW
9 |Command 1 00 RW 9B |-reserved- 00 —
A-B |-reserved- 00 — 9D-9C |Soft Timer 0 0000 RW
C |Interrupt Status 0 00 RW 9F-9E [Soft Timer 1 0000 |RW
D |Interrupt Status 1 00 RW A0/A4 [Wake On LAN Control Set / Clear 00/00 |RW
E [Interrupt Mask 0 00 RW A1/AS |Power Configuration Set / Clear 00/00 |RW
F |Interrupt Mask 1 00 RW A2/A6 [Test Set / Clear 00/00 |RW

17-10 [Multicast Address RW A3/A7|Wake On LAN COl’lfig Set / Clear 00/00 |RW

1B-18 |Receive Address RW A8-AF |-reserved- 00 —

1F-1C|Transmit Address RW B3-B0 |Pattern CRC 0 0000 0000 [RW

23-20 |Receive Status 0000 0000 | RW B7-B4 |Pattern CRC 1 0000 0000 | RW

27-24 |Receive Data Buffer Control 0000 0000 | RO BB-BS§|Pattern CRC 2 0000 0000 [RW

2B-28 |Receive Data Buffer Start Address RO BF-BC|Pattern CRC 3 0000 0000 [RW

2F-2C|Receive Data Buffer Branch Address RO CF-C0 |Byte Mask 0 0000 0000 | RW
30-3F |-reserved- 00 — 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

Legacy 1/0 Ports

This group of registers includes the DMA Controllers,
Interrupt Controllers, and Timer/Counters as well as a number
of miscellaneous ports originally implemented using discrete
logic on original PC/AT motherboards. All of the registers
listed are integrated on-chip. These registers are implemented
in a precise manner for backwards compatibility with previous
generations of PC hardware. These registers are listed for
information purposes only. Detailed descriptions of the
actions and programming of these registers are included in
numerous industry publications (duplication of that
information here is beyond the scope of this document). All
of these registers reside in I/O space.

Port 61 - Misc Functions & Speaker Control................. RW
7T  SERR#SEALUS .....ooovnniiiiiiiiiiieieeeeeeeeeeeeeeeeeee RO
0 SERR# has not been asserted ................ default

1 SERR# was asserted by a PCI agent
Note: This bit is set when the PCI bus SERR# signal
is asserted. Once set, this bit may be cleared
by setting bit-2 of this register. Bit-2 should
be cleared to enable recording of the next
SERR# (i.e., bit-2 must be set to 0 to enable
this bit to be set).
Reserved
5 Timer/Counter 2 Qutput ..........ccceevveeniiennennnne. RO
This bit reflects the output of Timer/Counter 2
without any synchronization.

=)

4  Refresh Detected...............ccccoeevenininininnnnnnennn. RO
This bit toggles on every rising edge of the ISA bus
REFRESH# signal.

3  Reserved ..., always reads 0

2 SERR# Enable

0 Enable (see bit-7 above) ........cceevennennee. default

1 Disable (force SERR# inactive and clear any
“SERR# Active” condition in bit-7)
1  Speaker Enable
0 Disable...c.ccocevereeienieiiinienceeeee default
1 Enable Timer/Ctr 2 output to drive SPKR pin
0 Timer/Counter 2 Enable
0 Disable......ccoooeerieiieieeeee e default
1 Enable Timer/Counter 2

Port 92h - System Control RW
7-2 Reserved  ....cooooeiiiiiiiieeeeee, 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” with specific pins dedicated
to certain functions and other pins available for general
purpose I/O. Specific commands are provided to set these
pins high and low. All 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:

Bit Input Port Lo Code Hi Code

0 P10 - Keyboard Data In BO B8

1 P11 - Mouse Data In B1 B9

2 P12 - Turbo Pin (PS/2 mode only) B2 BA

3 P13 - user-defined B3 BB

4 P14 - user-defined B6 BE

5 P15 - user-defined B7 BF

6 P16 - user-defined — -

7 P17 - undefined — —
Bit Output Port Lo Code Hi Code

0 P20 - SYSRST (1=execute reset) - —

1 P21 - GATEA20 (1=A20 enabled) - -

2 P22 - Mouse Data Out B4 BC

3 P23 - Mouse Clock Out BS5 BD

4 P24 - Keyboard OBF Interrupt (IRQ1) — -

5 P25 - Mouse OBF Interrupt IRQ 12) - -

6 P26 - Keyboard Clock Out — -

7 P27 - Keyboard Data Out - -
Bit _Test Port Lo Code Hi Code

0  TO - Keyboard Clock In - -

1 TI - Mouse Clock In - -
Note: Command code COh transfers input port data to the
output buffer. Command code DOh copies output port values
to the output buffer. Command code EOh transfers test input
port data to the output buffer.

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 NOCITOT .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....................... default
1 Last write was command write
2 System Flag
0 Power-On Default..........ccccoooerininnnee. default
1 Self Test Successful
1  Input Buffer Full
0 Input Buffer Empty .........ccoccvvvvennnnnnne. 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  .....ocooooiiiiiiiiieeee 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........oooveiieiieiiieeeeee default
5 Mouse Disable
0 Enable Mouse Interface...........ccc.c........ default
1 Disable Mouse Interface
4  Keyboard Disable
0 Enable Keyboard Interface.................... default
1 Disable Keyboard Interface
3 Reserved ..o, always reads 0
2 System Flag ..........ccoooovviiiiiiiieeeee default=0
This bit may be read back as status register bit-2
1  Mouse Interrupt Enable
0 Disable mouse interrupts..........c............ default
1 Generate interrupt on IRQ12 when mouse data
comes in output bufer
0 Keyboard Interrupt Enable

0 Disable Keyboard Interrupts.................. default
1 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 VT8231
are listed n the table below.

Note: The VT8231 Keyboard Controller is compatible with
the VIA VT82C42 Industry-Standard Keyboard Controller
except that due to its integrated nature, many of the input and
output port pins are not available externally for use as general
purpose I/O pins (even though P13-P16 are set on power-up as
strapping options). In other words, many of the commands
below are provided and “work”, but otherwise perform no
useful function (e.g., commands that set P12-P17 high or low).
Also note that setting P10-11, P22-23, P26-27, and TO-1 high
or low directly serves no useful purpose, since these bits are
used to implement the keyboard and mouse ports and are
directly controlled by keyboard controller logic.

Table 6. 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)

9xh Write low nibble (bits 0-3) to P10-P13

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

A%h Mouse Interface Test (puts test results in port 60h)
(value: 0=OK, 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 #

BOh Set P10 low

Blh Set P11 low

B2h Set P12 low

B3h Set P13 low

B4h Set P22 low

B5h Set P23 low

B6h Set P14 low

B7h Set P15 low

B8h Set P10 high

BOh Set P11 high

BAh Set P12 high

BBh Set P13 high

BCh Set P22 high

BDh Set P23 high

BEh Set P14 high

BFh Set P15 high

Code Keyboard Command Code Description

COh Read input port (read P10-17 input data to
the output buffer)

Clh Poll input port low (read input data on P11-13
repeatably & put in bits 5-7 of status

C2h Poll input port high (same except P15-17)

C8h Unblock P22-23 (use before D1 to change
active mode)

C%h Reblock P22-23 (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 P10-17 output port values
to port 60)

DI1h 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 test inputs (T0-1 read to bits 0-1 of resp byte)

Exh Set P23-P21 per command bits 3-1

Fxh Pulse P23-P20 low for 6usec per command bits 3-0

All other codes not listed are undefined.
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DMA Controller 1/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:

1/0 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

Ports 80-8F - DMA Page Registers

There are eight DMA Page Registers, one for each DMA
channel. 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/O Address Bits 15-0

Register Name

0000 0000 10000111  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
Channels 0-3 of the Slave DMA Controller control System Port 1 —Channel 0 Byte Count RO
DMA Channels 4-7. There are 16 Slave DMA Controller Port 2 —Channel 1 Base Address RO
registers: Port 3 —Channel 1 Byte Count RO
I/0O Address Bits 15-0 Register Name Port 4 —Channel 2 Base Address RO
0000 0000 1100 000x  Ch 4 Base / Current Address RW Port 5 —Channel 2 Byte Count RO
0000 0000 1100 001x  Ch 4 Base / Current Count RW Port 6 —Channel 3 Base Address RO
0000 0000 1100 010x  Ch 5 Base / Current Address RW Port 7 —Channel 3 Byte Count RO
0000 0000 1100 011x  Ch S Base / Current Count RW Port 8 1% Read Channel 0-3 Command Register .......... RO
0000 0000 1100 100x  Ch 6 Base / Current Address RW nd "

Port 8 2" Read Channel 0-3 Request Register ............. RO
0000 00001100 101x  Ch 6 Base / Current Count RW d .

Port 8 -3'" Read Channel ) Mode Register.......ccccceeeeeeeee RO
0000 00001100 110x  Ch 7 Base / Current Address RW [ "

Port 8 4" Read Channel 1 Mode Register .........cccceeeeeeee RO
0000 00001100 111x  Ch 7 Base / Current Count RW h "

Port 8 5" Read Channel 2 Mode Register .........cccceeeeeeee RO
0000 0000 1101 000x  Status / Command RW Port 8 —6" Read Channel 3 Mode Register RO
0000 0000 1101 001x  Write Request wo —""@F"F7— e
0000 0000 1101 010x  Write Single Mask WO Port F —Channel 0-3 Read All Mask RO
0000 0000 1101 011x  Write Mode WO
0000 0000 1101 100x  Clear Byte Pointer F/F wo  RortCd-_Channel S Base Address RO

Port C6 —Channel 5 Byte Count RO
0000 0000 1101 101x  Master Clear WO

Port C8 —Channel 6 Base Address RO
0000 0000 1101 110x  Clear Mask WO Port CA —Channel 6 Byte Count RO
0000 0000 1101 111x  Read/Write All Mask Bits WO Port CC —Channel 7 Base Address RO
Note that not all bits of the address are decoded. Port CE —Channel 7 Byte Count RO
The Master and Slave DMA Controllers are compatible with Port DO —IZ'dRead Channel 4-7 Command Register ....... RO
the Intel 8237 DMA Controller chip. Detailed description of Port DO —Zrd Read Channel 4-7 Request.Reglster .......... RO
8237 DMA controller operation can be obtained from the Intel Port DO _3th Read Channel 4 Mode Reg}ster .................. RO
Peripheral Components Data Book and numerous other Port DO —4th Read Channel S Mode Regfster .................. RO
industry publications. Port DO —5th Read Channel 6 Mode Register ........cceeeeee. RO

Port DO —6" Read Channel 7 Mode Register .......cceeeeeeees RO

Port DE —Channel 4-7 Read All Mask RO
Revision 2.32, September 1, 2004 -48- Register Descriptions - Legacy 1/0 Ports



W Technologies, Inc.
Pa )Z#8 we connect

VT8231 South Bridge

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 RW
0000 0000 001x xxx1  Master Interrupt Mask 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-A1 - Slave Interrupt Controller

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

1/O Address Bits 15-0 Register Name
0000 0000 101x xxx0  Slave Interrupt Control RW
0000 0000 101x xxx1  Slave Interrupt Mask 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 .......cccceeeeeeee RO
Port A0 - Slave Interrupt Control Shadow .......ccccceeeeeeeee RO
7  Reserved  .....occoooiiiiiiiiieeee always reads 0
6 OCW3bit2 (POLL)
5 OCW3 bit 0 (RIS)
4  OCWS3 bit 5 (SMM)
3  OCW?22bit7 (R)
2  ICW4 bit 4 (SFNM)
1 ICW4 bit 1 (AEOI)
0 ICWI1 bit 3 (LTIM)
Port 21 - Master Interrupt Mask Shadow........ccceeeeeeeeeeee RO
Port Al - Slave Interrupt Mask Shadow ........cccccccueeeeeee RO

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

Timer / Counter Registers

Ports 40-43 - Timer / Counter 1/0 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 ........cccooooovoiiiiiiiiieieeeeeeeeeee, RW

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

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

7-0  CMOS Data (128 bytes)

Note:  Ports 70-71 may be accessed if 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) ...ccevveeeeeeneienireennne RW
Port 75 - CMOS Data RW

7-0 CMOS Data (256 bytes)

Note:  Ports 74-75 may be accessed only if Function 0 Rx5B
bit-1 is set to one to enable the internal RTC SRAM
and if Rx48 bit-3 (Port 74/75 Access Enable) is set to
one to enable port 74/75 access.

Note: 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.

Note: 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:

Offset Description Binary Range BCD Range

00 Seconds 00-3Bh 00-59h

01 Seconds Alarm 00-3Bh 00-59h

02 Minutes 00-3Bh 00-59h

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
SET Inhibit Update Transfers

PIE  Periodic Interrupt Enable

AIE  Alarm Interrupt Enable

UIE Update Ended Interrupt Enable
SQWE No function (read/write bit)

DM  Data Mode (0=BCD, 1=binary)

24/12 Hours Byte Format (0=12, 1=24)

DSE Daylight Savings Enable

S = NWAE UV

0C Register C
IRQF Interrupt Request Flag

7
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

6-0 0

Reads 1 if VBAT voltage is OK
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 7. CMOS Register Summary
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Super-10 / KBC Configuration Index / Data Registers

Super-IO and Keyboard / Mouse Controller configuration
registers are accessed by performing I/O operations to / from
an index / data pair of registers in system I/O space at port
addresses 3FOh and 3Flh. The configuration registers
accessed using this mechanism are used to configure the
Keyboard / Mouse Controller at index values in the range of
EO-EF and Super-1/O registers (parallel port, serial ports, IR
port, and floppy controller) at index values in the range of FO-
FF.

Super IO and/or Keyboard / Mouse Controller configuration is
accomplished in three steps:

1) Enter configuration mode (set Function 0 Rx50[2] =1 to
enable Super-IO configuration and/or Rx51[1] = 1 to
enable Keyboard / Mouse Controller configuration)

2) Configure the chip

a) Write index to port 3F0
b) Read / write data from / to port 3F1
¢) Repeat a and b for all desired registers

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

Port 3FOh — Super-10 Configuration Index...........c..cc.... RW
7-0 Index value

Function 0 PCI configuration space register Rx50[2] must be

set to 1 to enable access to the Super-I/O configuration

registers.

Port 3F1h — Super-1/O Configuration Data......ccccceeeeeees RW

Keyboard / Mouse Controller Configuration Registers

These registers are accessed via the port 3F0 / 3F1 index / data
register pair with Function 0 Rx51[1] = 1 using the indicated
index values below

Index E0 — KBC Wakeup Enable (80h)......cccccceeeeuncnnenne RW
7  Win98 Keyboard Power Key Wake-up
0 Disable
I Enable ..cocooveniriiiiiiiiinc default
6-3 Reserved ..., always reads 0
2 Reserved (Do Not Program).................... default=0
1  PS/2 Mouse Wake-up
0 Disable.....ccooeeieieieeeeeeeeeee default
1 Enable
0 Keyboard Wake-up
0 Disable.....ccocerereeieieeenceee default
1 Enable

Index E1 — Keyboard Scan Code Reference Set 0 (FOh) RW
7-0 Keyboard First Reference Scan Code ...... def=FOh

Index E2 — Keyboard Scan Code Reference Set 1 (00h) RW
7-0 Keyboard Second Reference Scan Code...def = 00h

Index E3 — Keyboard Scan Code Reference Set 2 (00h) RW
7-0 Keyboard Third Reference Scan Code.....def = 00h

Index E4 — Keyboard Scan Code Reference Set 3 (00h) RW
7-0 Keyboard Fourth Reference Scan Code...def = 00h

Index ES — Keyboard Scan Code Reference Set 4 (00h) RW

7-0 Data value
This register shares a port with the Floppy Status Port (which
is read only). This port is accessible only when Rx50[2] is set
to 1 (the floppy status port is accessed if Rx50[2] = 0).

7-0 Keyboard Fifth Reference Scan Code...... def=00h

Index E6 — PS2 Mouse Button Status Scan Code (09h). RW
7-0 PS2 Mouse Button Status Ref Scan Code.def = 00h
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Super-1/0 Configuration Registers

These registers are accessed via the port 3F0 / 3F1 index / data
register pair with Function 0 Rx50[2] = lusing the indicated
index values below

Index F0 — Super-10 Device ID (3Ch) RO Index F3 — Super-10 Power Down Control.................... RW
7-0  Super-IOID..........coociiiiiiie, default = 3Ch 7  Reserved ... always reads 0
6  Software Power Down
Index F1 — Super-10 Device Revision (01h)....ccceueeeeesseee RO 0 Normal operation.............cccceveveerriereeenns default
7-0 Super-1O Revision Code...................... default =01h 1 Power Down
. 5 Clock Power Down
Index F2 — Super-10 Function Select (03h) .......ccceeueeeee RW 0  Normal operation default
7-5 Reserved ..o, always reads 0 1  Power Down
4 Floppy Controller Enable 4  Parallel Port Power Down
0 Disable ....cccocereerinieinicireeeeeee default 0 Normal Operation............oo..cooveeeveerevenn.. default
1 Enable 1 Power Down
3 Reserved ... always reads 0 3 Reserved ..o always reads 0
2 Serial Port Enable 2 Serial Port Power Down
0 Disable ..c.ccocevirerinieecieccceeee default 0 Normal Operation...........ooeeeeveerereeenn. default
1 Enable 1 Power Down
1-0 Parallel Port Mode / Enable 1  FDC Power Down
00 SPP (Unidirectional mode) 0 Normal operation............c.cocceveerrverenen. default
01 ECP 1 Power Down
10 EPP 0 All Power Down
11 Parallel Port Disabled .........ccccccovuveennnn. default

0 Normal operation.........c.ccevververeverennne. default
1 Power Down All
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Index F4 — Serial Port I/O Base Address ......cccoeeeeeencene RW Index F9 — Serial Port Control RW
7-1 T/O Address 9-3 ........oooooiiiiiiiieee default =0 7-4 Reserved ..., always reads 0
0 MusthbeO ..., default =0 3 Serial Port Power-Down State
0 Normal.......coocoeriiiieieieieeeeee e default
1 Tristate output in power down mode
Index F6 — Parallel Port I/O Base Address ... RW i gf;flr;;: e Somp g always reads 0
7-0 VO AdAress 9-2..evvvvviiniiiiiiiniinies default =0 0 DISADIE. ..o default
If EPP is not enabled, the parallel port can be set to 192 1  Enable
locations on 4-byte boundaries from 100h to 3FCh. If EPP is 0  Serial Port MIDI
enabled, the parallel port can be set to 96 locations on 8-byte 0 Disable...c.ccocevereeieiiiininieceeee default
boundaries from 100h to 3F8h. 16-bit address decode will be 1 Enable
performed with upper address bits 10-15 equal to zero.
Index FA — Parallel Port Control RW
Index F7 — Floppy Controller 1/0 Base Address............ RW 7  PS2 Type BiDirectionl Parallel Port
72 T/O Address 9-4 ..........ccooovvovvvveeienenn. default=0 0 Disable...c.ccocevereeieieiinininccee default
1-0 Mustbe 0 .ooooovvviiiice, default = 0 1 Enable
6  EPP Direction by Register not by IOW
0 Disable......ccoooerieiieieeeeee e default
1 Enable
5 EPP+ECP
0 Disable.....ccoceiirieieeeeee e default
1 Enable
4  EPP Version
0 Version 1.9 ...cociiiiiiiicc default

1 Version 1.7
3 SPP Mode IRQ Polarity
0 Normal......cocooceveeiiniiiinininenceeceee default
1 Inverted
2-0 Reserved ..., always reads 0
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Index FB — Floppy Controller Control.......ccecceeeeeecencene RW Index FC — Floppy Controller Drive Type.....ccecceeucneenee RW
7  Reserved ... always reads 0 7-6 Floppy Drive 3 (see table below)
6  “GPI Pin” Floppy Drive On Parallel Port 5-4 Floppy Drive 2 (see table below)

0 Parallel Port (SPP) Mode....................... default 3-2 Floppy Drive 1 (see table below)

1 FDC or SPP Mode determined by GPI Pin 1-0 Floppy Drive 0 (see table below)

5  “Software” Floppy Drive On Parallel Port

0 Parallel Port (SPP) Mode..........ccocue... default DRVEN1 DRVENO

1 FDC Mode 00 DRATEO DENSEL
Bits 6-5 are used in notebook applications to allow 01 DRATEO DRATEI1
attachment of an external floppy drive using the 10 DRATEO DENSEL#
parallel port I/O connector (bit-6 enables the mode to 11 DRATE1 DRATEO

be determined via a general purpose input pin and
bit-5 allows control of the mode unconditionally via
software).

Index FE — Test Mode A (Do Not Program) .................. RW
SPP Mode Pin Type FDC Mode Pin Type
STROBE# 1/0 - n/a Index FF — Test Mode B (Do Not Program)........ccccesen. RW
PDO I/0 INDEX# I
PD1 I/0 TRKOO0# 1
PD2 1/0 WRTPRT# I
PD3 1/0 RDATA# I
PD4 1/0 DSKCHG# |
PD5 1/0 - n/a
PD6 1/0 - n/a
PD7 1/0 - n/a
ACK# I DS1# (0]
BUSY I MTR1# (0]
PE I WDATA# O
SLCT | WGATE# (0]
AUTOFD# 1/0 DRVENO (0]
ERROR# I HDSEL# (@)
PINIT# 1/0 DIR# (0]
SLCTIN# 1/0 STEP# (0]
4 3-Mode FDD
0 Disable ....cooveeeeiieiieeeeeeeeeee e default
1 Enable
3 FDC IRQ Polarity
0 Normal .....coooevvviiiiieciieeceeee e, default
1 Inverted
2 Four Floppy Drive Option
0 Internal 2-Drive Decoder ...................... default
1 External 4-Drive Decoder
1 FDC DMA Non-Burst
0 BUISE oo default
1 Non-Burst
0 FDC Drive Swap
0 Disable ....cooeeeeieeiieeieeeeeee e default
1 Enable
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Super-1/0 1/0 Ports

Floppy Disk Controller Registers

These registers are located at I/O ports which are offsets from
“FDCBase” (index F7h of the Super-I/O configuration
registers). FDCBase is typically set to allow these ports to be
accessed at the standard floppy disk controller address range
of 3F0-3F7h.

Port FDCBase+2 — FDC Command RW Port FDCBase+4 — FDC Data Rate Select........cccoeuveennses WO
7  Motor 3 (unused in VT8231: no MTR3# pin) 7  Software Reset
6  Motor 2 (unused in VT8231: no MTR2# pin) 0 Normal operation............ccceeververrerennne. default
5 Motor1 1 Execute FDC reset (this bit is self clearing)
0 Motor Off 6 Power Down
1 Motor On 0 Normal operation...........ccceeverrereverenenne. default
4 Motor 0 1 Power down FDC logic
0 Motor Off 5 Reserved ... always reads 0
1 Motor On 4-2 Precompensation Select
3 DMA and IRQ Channels Selects the amount of write precompensation to be
0 Disabled used on the WDATA output:
1 Enabled 000 Default......cccoveieieieieiiiieccececeee default
2 FDC Reset 001 41.7ns
0 Execute FDC Reset 010 93.3 ns
1 FDC Enabled 011 125.0 ns
1-0 Drive Select 100 166.7 ns
00 Select Drive 0 101 208.3 ns
01 Select Drive 1 110 250.0 ns
Ix -reserved- 111 0.0 ns (disable)
1-0 Data Rate
Port FDCBase+4 — FDC Main Status RO MFM FM Drive Type
7 Main Request 00 500K 250K bps 1.2MB 5” or 1.44 MB 3”
0  Data register not ready 01 300K 150K bps 360KB 5
1 Data register ready 10 250K 125K bps 720KB3”................ default

6  Data Input / Output
0 CPU=>FDC
1 FDC=>CPU
5 Non-DMA Mode
0 FDC in DMA mode
1 FDC not in DMA mode
4  FDC Busy
0 FDC inactive
1 FDC active
3-2 Reserved .....coccoevieiiiiiiiieieeen, always reads 0
1  Drive 1 Active
0 Drive inactive
1 Drive performing a positioning change
0 Drive 0 Active
0 Drive inactive
1 Drive performing a positioning change

Port FDCBase+5 — FDC Data

11 1M illegalbps
Note: these bits are not changed by software reset

RW

Port FDCBase+7 — FDC Disk Change Status......ccceeeeeeees RO

7

6-3
2-1

0

Disk Change
0 Floppy not changed
1 Floppy changed since last instruction
Undefined ...........ocoeeinieiei, always read 1
Data Rate
00 500 Kbit/sec (1.2MB 5 or 1.44 MB 3” drive)
01 300 Kbit/sec (360KB 5” drive)
10 250 Kbit/sec (720KB 3” drive)
11 1 Mbit/sec
High Density Rate
0 500 Kbit/sec or 1 Mbit/sec selected
1 250 Kbit/set or 300 Kbit/sec selected
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Parallel Port Registers

These registers are located at I/O ports which are offsets from
“LPTBase” (index F6h of the Super-I/O configuration
registers). LPTBase is typically set to allow these ports to be
accessed at the standard parallel port address range of 378-
37Fh.

Port LPTBase+(0 — Parallel Port Data RW Port LPTBase+3 — Parallel Port EPP Address.............. RW
7-0 Parallel Port Data
Port LPTBase+4 — Parallel Port EPP Data Port0......... RW
Port LPTBase+1 — Parallel Port Status.......c.ccceeecncinnienes RO
7  BUSY# Port LPTBase+5 — Parallel Port EPP Data Port 1......... RW
(1) gr?mer busy, offline, or error Port LPTBase+6 — Parallel Port EPP Data Port 2........ RW
rinter not busy
6 ACK# . Port LPTBase+7 — Parallel Port EPP Data Port 3......... RW
0 Data transfer to printer complete
1 Data transfer to printer in progress
5 PE
0 Paper available Port LPTBase+400h — Parallel Port ECP Data / Cfg A RW
1 No paper available
4 SLCT Port LPTBase+401h — Parallel Port ECP Config B....... RW
0 Printer offline
1 Printer online Port LPTBase+402h — Parallel Port ECP Extd Ctrl ..... RW
3 ERROR# 7-5 Parallel Port Mode Select
0 Printer error 000 Standard Mode ...........coovrererererrrinrnnens default
1 Printer OK 001 PS/2 Mode
2-0 Reserved ..o always read 1 bits 010 FIFO Mode
011 ECP Mode
100 EPP Mode
Port LPTBase+2 — Parallel Port Control.....c.oceeoccccccce RW 1(1)(1) iZ:Z‘r’ng
7-5 Undefined .............ccccceceeeee. always read back 1 111 Configuration Mode
4 Hardware Interrupt 4 Parallel Port Interrupt Disable
(U D 1 1Y: 1) (R default 0 Enable an interrupt pulse to be generated on
.1 Enable the high to low edge of the fault. An interrupt
3 Printer Select ) will also be generated if the fault condition is
0 Deselect .prmter ...................................... default asserted and this bit is written from 1 to 0.
I Select printer 1 Disable the interrupt generated on the asserting
2 Printer Initialize edge of the fault condition
0 Initialize Printer ........coeevvvveeeivvevnnnnenen. default 3 Parallel Port DMA Enable
1 Allow printer to operate normally 0 Disable DMA unconditionally
1  Automatic Line Feed 1 Enable DMA
0 Hqst handles line fee'ds s default 2 Parallel Port Interrupt Pending
1  Printer does automatic line feeds 0 Interrupt not pending
0 Strobe 1 Interrupt pending (DMA & interrupts
0 No data transfer...........ccoevvevriecieeienieennnns default disabled)
1 Transfer data to printer This bit is set to 1 by hardware and must be written to
0 to re-enable interrupts
1  FIFO Full RO
0 FIFO has at least 1 free byte
1 FIFO full or cannot accept byte
0 FIFO Empty RO

0 FIFO contains at least 1 byte of data
1 FIFO is completely empty
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Serial Port 1 Registers

These registers are located at I/O ports which are offsets from
“COMI1Base” (index F4h of the Super-1/O configuration
registers). COMI1Base is typically set to allow these ports to
be accessed at the standard serial port 1 address range of 3F8-
3FFh.

Port COM1Base+0 — Transmit / Receive Buffer............ RW
7-0 Serial Data

Port COM1Base+1 — Interrupt Enable ....c.eeeeeeeeeesesesasanes RW

7-4 Undefined ..............cccoooiiiiiiiinnnnne always read 0
3  Interrupt on Hnadshake Input State Change
2 Intr on Parity, Overrun, Framing Error or Break
1  Interrupt on Transmit Buffer Empty
0 Interrupt on Receive Data Ready

Port COM1Base+2 — Interrupt Status RO
7-3 Undefined ...........ccocovviiviiienieeee always read 0
2-1 Interrupt ID (O=highest priority)

00 Priority 3 (Handshake Input Changed State)
01 Priority 2 (Transmit Buffer Empty)
10 Priority 1 (Data Received)
11 Priority 0 (Serialization Error or Break)
0 Interrupt Pending
0 Interrupt Pending
1 No Interrupt Pending

Port COM1Base+2 — FIFO Control WO

Port COM1Base+3 — UART Control RW

7  Divisor Latch Access
0 Select transmit / receive registers
1 Select divisor latch
6 Break
0 Break condition off
1 Break condition on
5-3 Parity
000 None
001 Odd
011 Even
101 Mark
111 Space
2 Stop Bits
0 1
1 2
1-0 Data Bits
00
01
10
11

03 N

Port COM1Base+4 — Handshake Control..........cceeeeeeee.. RW

7-5 Undefined

4

(]

Loopback Check

0 Normal operation

1 Loopback enabled
General Purpose Output 2 (unused in VT8231)
General Purpose Output 1 (unused in VT8231)
Request To Send

0 Disabled

1 Enabled
Data Terminal Ready

0 Disabled

1  Enabled

Port COM1Base+5 — UART Status RW

7
6

Undefined ............ccooooeiiiiiii always read 0
Transmitter Empty
0 1 byte in transmit hold or transmit shift
register
1 0 bytes transmit hold and transmit shift regs
Transmit Buffer Empty
0 1 byte in transmit hold register
1 Transmit hold register empty
Break Detected
0 No break detected
1 Break detected
Framing Error Detected
0 No error
1 Error
Parity Error Detected
0 No error
1 Error
Overrun Error Detected
0 No error
1 Error
Received Data Ready
0 No received data available
1 Received data in receiver buffer register

Port COM1Base+6 — Handshake Status......cccceeeeeereeceees RW

N WA TN

0

DCD Status (1=Active, 0=Inactive)

RI Status (1=Active, 0=Inactive)

DSR Status (1=Active, 0=Inactive)

CTS Status (1=Active, 0=Inactive)

DCD Changed (1=Changed Since Last Read)
RI Changed (1=Changed Since Last Read)
DSR Changed (1=Changed Since Last Read)
CTS Changed (1=Changed Since Last Read)

Port COM1Base+7 — Scratchpad RW

7

Scratchpad Data

Port COM1Base+9-8 — Baud Rate Generator Divisor .. RW

15-0 Divisor Value for Baud Rate Generator

Baud Rate = 115,200 / Divisor
(e.g., setting this register to 1 selects 115.2 Kbaud)
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SoundBlaster Pro Port Registers

These registers are located at offsets from “SBPBase” (defined

Register Summary - FM

in Rx43 of Audio Function 5 PCI configuration space). Index | Bit-7 | Bit-6 | Bit-5 | Bit-4 | Bit-3 | Bit-2 | Bit-1 | Bit-0
SBPBase is typically set to allow these ports to be accessed at 01 Test
the standard SoundBlaster Pro port address of 220h or 240h. 02 Fast Counter (80 usec)
) 03 Slow Counter (320 usec)
FM Registers 04 | IRQ | MFC | MSC SSSC|SSFC
08 |CSM | SEL
Port SBPBase+0 — FM Left Channel Index / Status....... RW 20-35 | AM | VIB | EGT | KSR Multi
7-0 FM Right Channel Index / Status 40-55 KSL Total Level (TL)
60-75 Attack Rate (AR) Decay Rate (DR)
+1 — "
Port SBP]?ase 1 — FM Left Channel Data......ccccceceeeneenne wo 80-95 Sustain Level (SL) Relcase Rate (RR)
7-0 Right Channel FM Data AO-AS F-Number
B0-B8 | Key Block F-Number
Port SBPBase+2 — FM Right Channel Index / Status....RW BD | Int AM VIB | Ryth | Bass | Snare | Tom | Cym |HiHat
7-0 FM Right Channel Index / Status C0-C8 Feedback M
EO-F5 WS

Port SBPBase+3 — FM Right Channel Data ..........ccceee.. WO
7-0 Right Channel FM Data

Port 388h or SBPBase+8 — FM Index / Status......ccceeeee. RW

MFC=Mask Fast Counter =~ SSFC=Start / Stop Fast Counter
MSC=Mask Slow Counter SSSC=Start / Stop Slow Counter

Register Summary — Mixer

7-0 FM Index / Status (Both Channels)
Writing to this port programs both the left and right channels
(the write programms port offsets 0 and 2 as well)

Port 389h or SBPBase+9 — FM Data WO

7-0 FM Data (Both Channels)
Writing to this port programs both the left and right channels
(the write programms port offsets 1 and 3 as well)

Mixer Registers

Port SBPBase+4 — Mixer Index WO
7-0 Mixer Index

Port SBPBase+5 — Mixer Data RW
7-0 Mixer Data

Sound Processor Registers

Port SBPBase+6 — Sound Processor Reset.......ccceeeeeeennnes WO
0 1 = Sound Processor Reset

Port SBPBase+A — Sound Processor Read Data.............. RO
7-0 Sound Processor Read Data

Port SBPBase+C — Sound Processor Command / Data.WO
7-0  Sound Processor Command / Write Data

Port SBPBase+C — Sound Processor Buffer Status......... RO
7 1=Sound Processor Command / Data Port Busy

Port SBPBase+E — Sound Processor Data Avail Status..RO
7 1 = Sound Processor Data Available

Index | Bit-7 | Bit-6 | Bit-5 | Bit-4 | Bit-3 | Bit-2 | Bit-1 | Bit-0
00 Data Reset
02 SP Volume L SP Volume R
0A Mic Vol
0C Finp TFIL Select
0E Fout | sT
22 General Volume General Volume
26 FM Volume L FM Volume R
28 CD Volume L CD Volume R
2E Line Volume L Line Volume R

Finp = Input Filter
Fout = Output Filter
TFIL = Input Filter Type

ST = Stereo / Mono Mode

Select = Input Choices (0=Microphone, 1=CD, 3=Line)

Command Summary — Sound Processor (see next page)
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Command Summary — Sound Processor

#
10
14
91
16
17
74
75
76
77

20
24
99

D1
D3
D8

40
48
80
DO
D4
El

30
31
32
33
34
35
36
37
38

Type
Play
Play
Play
Play
Play
Play
Play
Play
Play

Record
Record
Record

Speaker
Speaker
Speaker

Misc
Misc
Misc
Misc
Misc
Misc

MIDI
MIDI
MIDI
MIDI
MIDI
MIDI
MIDI
MIDI
MIDI

Command

8 bits directly

8 bits via DMA

High-speed 8 bits via DMA

2-bit compressed via DMA

2-bit compressed via DMA with reference
4-bit compressed via DMA

4-bit compressed via DMA with reference
2.6-bit compressed via DMA

2.6-bit compressed via DMA with reference

Direct
Via DMA
High-speed 8 bits via DMA

Turn on speaker connection
Turn off speaker connection
Get speaker setting

Set sample rate
Set block length
Set silence block
Stop DMA
Continue DMA
Get version

Direct MIDI input

MIDI input via interrupt

Direct MIDI input with time stamp

MIDI input via interrupt with time stamp
Direct MIDI UART mode

MIDI UART mode via interrupt

Direct MIDI UART mode with time stamp

MIDI UART mode via interrupt with time stamp

Send MIDI code

Game Port Registers

These registers are fixed at the standard game port address of
201h.

1/0 Port 201h — Game Port Status

RO

1/0 Port 201h — Start One-Shot

S = INWRAR UM

Joystick B Button 2 Status
Joystick B Button 1 Status
Joystick A Button 2 Status
Joystick A Button 1 Status

Joystick B One-Shot Status for Y-Potentiometer
Joystick B One-Shot Status for X-Potentiometer
Joystick A One-Shot Status for Y-Potentiometer
Joystick A One-Shot Status for X-Potentiometer

WO

7-0

(Value Written is Ignored)
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Fast IR Registers

These registers are located ain the I/O address space at offsets
from the “FIR I/O Address Base” located in Function 0 Rx6B-
6A[15:7].

I/O Port Offset 11-10 — Infrared Configuration (0000) .RW I/O Port Offset 12 — Infrared SIR BOF (COh)................ RW

15-13 Reserved  .......cccoevvveievieiieieeienen, always reads 0 7-0 SIR Format Begin of Flag................... default = COh
12 Physical Layer Transmitter

0 Disable ....ccooieeieieeieeeeee e default IO Port Offset 13 — Infrared SIR EOF (C1h) .coccouoceeeee RW

1 Enable 7-0 SIR Format End of Flag .................... default = C1lh

PSR oot LOLPOrOffs 15 Inrard Sty & Conrol 000, K

1 Enable (if transmitter active (see bit-4),
loopback must be enabled, otherwise the
receiver will not be enabled even if this bit is
set).

10 Memory Access by ISA DMA Controller
0 Disable ...ccceeoveeiieieeieieeeeeeeeeene default
1 Enable

9 Receive Small / Runtime Packets (<4 bytes) (SIR

Mode Only)

0 Disable ....ccceeeeieiiecieee e, default
1 Enable

8  SIR Receive Filter Transparency Destuffing
0 Enable ...cccoooviiiiiieiieiieeeeeeeee e default
1 Disable

7 CRC
0 32-bit CRC...oooevvevieieeeeeeeeeeeeene default
1 16-bit CRC

6 FIR Mode
0 Disable ....ccooveeeieieeieeeeeeeeeee default
1 Enable

5 MIR Mode
0 Disable ....cccveeiieeiiecieeee e default
1 Enable

4  SIR Mode
0 Disable ....cooovieiiiiicieieeeeeeeeee default
1 Enable

3 Receive SIR Byte Filter
0 Disable ....ccooveeiiiieeieieeeeeeeeeee default
1 Enable (if SIR mode bit is set)

2 SIR Test Mode

0 Disable ....ccoceveneniniiicicceeceeee default
1 Enable (allow SIR filter to be used when not in
SIR mode)

1  Tx LED Output Inversion (TXD Pin)
0 Don’tInvert......cooccovievveieeiieienieieenene default
1 Invert

0 Rx LED Input Inversion (FIRRXD & SIRRXD)
0 Don’tInvert.......cccocevveevieneneneicreecenees default
1 Invert

7  Physical Layer Interface and Clock Generation

Circuits

0 Disable...c.ccocevereeiinieiiininenceecee default
1 Enable

6  Configuration Error RO
0 NO CITOT et default
1 More than one mode selected

5 FIROn RO
0 FIR not configured .........cccceoererencnnnne. default
1 Valid FIR Configuration

4 MIROn RO
0 MIR not configured.........c.ccoeervrrvennnee. default
1 Valid MIR Configuration

3 SIROn RO
0 SIR not configured .........cceevecrervernnnnee. default
1 Valid SIR Configuration

2 Physical Layer Transmitter RO
0 Disabled.......cccovieiieieeeee e default
1 Enabled

1  Physical Layer Receiver RO
0 Disabled......coceeoieiiiieeeeee default
1 Enabled

0 16-bit CRC RO
0 32-bit CRC Enabled .........ccceveeurrenenne. default

1 16-bit CRC Enabled
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1/0 Port Offset 17-16 — Infrared Status1 (0000).............. RO 1/0 Port Offset 1E — Infrared Configuration 3 (04h).... RW
15-10 Baud Rate ............ccocooeiiiiiiieee default =0 7-6 FIR Adjustment Filter Rate
9-5 SIR/Indication Pulse Width ................. default=0 00 High Filter .......cooveiiriieieieeeee default

4-0 MIR Start/ FIR Preamble Bytes to Send default = 0
MIR: # of start flags plus one (0 = 1 byte)
FIR: # of preamble bytes plus one (0 = 1 byte)

/O Port Offset 19-18 — Infrared Configuration 1 (0000)RW
15-10 Baud Rate ............ccccocevinininiiiicienne, default =10
9-5 SIR/Indication Pulse Width ................. default=10
4-0 MIR Start/ FIR Preamble Bytes to Send default = 0
MIR: # of start flags plus one (0 = 1 byte)
FIR: # of preamble bytes plus one (0 = 1 byte)

Baud Rate Pulse Width
Mode Setting Min Nom Max Preamble
SIR (2400) 47 0 12 12 Don’t Care
SIR (9600) 11 0 12 12 Don’t Care
SIR (19200) 5 1 12 12 Don’t Care
SIR (38400) 2 3 12 14 Don’t Care
SIR (57600) 1 5 12 16 Don’t Care
SIR (115200) 0 11 12 20 Don’t Care
MIR 0 8 1
FIR 0 Don’t Care 14

1/0 Port Offset 1B-1A — Infrared Configuration 2 (0000)RW

15-13 Reserved  .......cccoeeveiivieiiieieeienen, always reads 0
12-0 Max Receive Packet Length (Bytes)....... default=0

01 Medium High Filter
10 Medium Low Filter
11 Low Filter
5 FIR Adjacent Pulse Width Packet Circuit

0 Enable.....cccooveviieiieieieeeeceeeeeee, default
1 Disable
4  FIR Pulse Width Adjustment Circuit
0 Enable.....ccovieiieiiieieeee e, default
1 Disable
3-2 Physical Layer Clock Speed
................... Always reads 01 (48MHz)

1  # of Receive Paths
0 1 Receive & 1 Output Pin (slow or fast)...... def
1 2 Receive Paths

0 Optical Module Mode Pin Polarity (1 Rcv Path)
0 High Signal Select Slow Speed.............. default
1 Low Signal Selects Slow Speed
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I/O Port Offset 20 — IR Host Control (00h)........ccceeeeeeee RW I/O Port Offset 21 — IR Host Status (00h)......ccceceeeecenncenee RO
7  Interrupt Enable 7  Reserved ... always reads 0

0 Disable ....cccooeeiieiirieieeeeeee default 6  Timer Interrupt Pending
1 Enable 0 Timer Interript Not Pending.................. default

6  Transmit Start
Writing a 1 to this bit initiates execution of the IR
transmit mode programmed in the IR configuraton
registers. DMA and all necessary registers must be
set up prior to writing a 1 to this register. Writing 0
has no effect. This bit always reads 0; the “Host
Busy” bit (offset 21 bit-0) can be used to determine
when the IR Host Controller has finished executing

the transmission.

5 Receive Start
Writing a | to this bit initiates execution of the IR
receive mode programmed in the IR configuraton
registers. DMA and all necessary registers must be
set up prior to writing a 1 to this register. Writing 0
has no effect. This bit always reads 0; the “Host
Busy” bit (offset 21 bit-0) can be used to determine
when the IR Host Controller has finished executing
the reception.

4  Interrupt Clear

0 Disable Interript Output ........cceeeveeeeneen. default
1 Enable Interrupt Output

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

1 Timer Interrupt Pending
5  Transmit Interrupt Pending
0 Transmit Interript Not Pending.............. default
1 Transmit Interrupt Pending
4  Receive Interrupt Pending
0 Receive Interript Not Pending ............... default
1 Receive Interrupt Pending
The following condtions clear this interrupt:
1) Reading the Receive Ring Packet Counter
Low register
2) Issuing a Reset Receive Special Condition
Interrupt Command
3) Hardware Reset
4) Software Reset
3-1 Interrupt Identification
This code provides an alternative method for
identifying the interrupt source by indicating the
interrupt type and priority level.
Priority Interrupt Type
Oxx n/a  -reserved-
100 Highest Receive Special Condition - FIFO
Overrun, CRC Error, End of Packet
(EOF), PHY Error)
101 Second Receive Data Available
110 Third Transmit Buffer Empty
111 Fourth Transmit Special Condition - FIFO
Underrun, EOM, Early EOM
0 IR Host Controller Busy
0 IR Controller host interface is not processing a
tranSACtIoN ...cc.eeuveuveienienienieeienceeeeeeeeeene default
1 IR Controller host interface is in the process of
completing any receive or transmit transaction
(no other registers should be accessed)
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I/O Port Offset 22 — Miscellaneous Control (00h).......... RW I/O Port Offset 23 — Transmit Control 1 (00h) .............. RW
7  Transmit DMA Enable 7  Reserved ... always reads 0

0 Disable Transmit DMA Channel ........... default 6  Transmit FIFO Ready Interrupt
1 Enable DREQI# as transmit DMA channel (if 0 Disable....cccccvieeiieiiieeie e default

“Dual DMA Channel” is selected)
6 Receive DMA Enable
0 Disable Receive DMA Channel.............. default
(DREQO# is used also for transmit if the
“Single DMA Channel” and “Transmit DMA
Channel Enable” bits are both set)
1 Enable DREQO# as receive DMA channel (if a
single DMA channel is selected)
5 Swap DMA Channels
0 Normal DREQO/T ....cceevviieiiiiieeiieneee. default
1 Swap DREQO and DREQI
4  Physical Layer Internal Loopback

0 Disable .....cooveeeeeeeiieeeeeeeee e default
1 Enable

3 Transmit on Loopback
0 Disable ....cooeeeeieeiieeieeeeeeee e, default

1 Enable transmission to LED when internal
loopback enabled (bit-4 = 1)
2-0 Reserved ......coocoeiiiiiiiiiieieeenn always reads 0

1  Enable interrupt when FIFO reaches threshold
5  Transmit FIFO Underrun/EOM Interrupt
0 Disable.....ccoereeieieeeeeee default
1 Enable interrupt on underrun or EOM
4  Transmit FIFO Level
0 Threshold set at empty level.................. default
1 Threshold at half-empty level (less than 8§
bytes remaining)
3-0 Reserved ....cooceiiiiiicieee, always reads 0
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I/O Port Offset 24 — Transmit Control 2 (00h)............... RW I/O Port Offset 25 — Transmit Status (00h)......cccceeeencenee RO
7  Force Underrun 7-4 Reserved  .....cccccociiiiiiininininns always reads 0
Write 1 to force an underrun on this packet (for 3 Transmit FIFO Underrun
testing). For an underrun to occur, the transmit count 1 indicates that the Transmit FIFO ran out of data
should be greater than 18 bytes. This bit will be before the transmitter could finish transmitting all the
cleared by hardware when the packet has been data (i.e., Transmit FIFO empty and a Transmit Byte
transmitted. Count value greater than zero). This bit must be reset
6 Transmit CRC by an explicit FIFO Underrun / EOM Latch
0 Disable (for SIR mode or bridging applications command.
where CRC should not be generated by 2 End Of Message (EOM)
hardware) ........ccoeeeveeevieieeieeec e def 1 indicates transmission completed successfully. The
1 Enable for synchronous packets. This bit will EOM interrupt occurs immediately after the CRC and
be cleared by hardware when the packet has ending flag have been transmitted. This bit is reset
been transmitted. by reading the Transmit Status register or by a Reset
5 Bad CRC FIFO Underrun / EOM Latch command from the
Write 1 to send inverted or bad CRC to allow test of Reset Command register.
CRC verification hardware by the receiver. This bit 1  Transmit FIFO Ready
will be cleared by hardware when the packet has been 1 indicates that the Transmit FIFO is ready for more
transmitted. data transfers. When the “Enable Transmit FIFO
4  Need Pulse Ready Interrupt” bit is set (“Transmit Control
Write 1 to transmit an indication pulse after this Register 1” bit-6), an interrupt is generated when this
packet has been transmitted. This bit will be cleared condition becomes true.
by hardware when the packet has been transmitted. 0 Early End Of Message
3  Request to Clear “Transmit Enable” Bit 1 indicates that the Transmit Byte Count has reached
Write 1 to clear the “Enable Transmit” bit (offset 10h the level set by the Early EOM Interrupt Level
bit-5) after this packet has been transmitted. Should (“Transmit Control Register 2” bits 2-0). This bit is
be set on the last packet of a transmit seuence. cleared by reading the Transmit Status register.
2-0 Early EOM Interrupt Level

This field specifies the number of bytes that must
remain in the Transmit Byte Count before an Early
EOM interrupt is generated. The reason for having
an interrupt occur before transmission is actually
completed is to allow enough time for software to
enter the proper interrupt handler routine, turn the
DMA channel around for reception (Singe DMA
mode), and perpare for another back-to-back
transmission. Once in the interrupt handler routine,
software can poll the EOM bit in the Transmit Status
register to determine exactly when the transmission
ends.
000
001
010
011
100
101
110
111

Interrupt by EOM

EOM int occurs when remaining count is 16
EOM int occurs when remaining count is 32
EOM int occurs when remaining count is 64
EOM int occurs when remaining count is 128
EOM int occurs when remaining count is 256
EOM int occurs when remaining count is 512
EOM int occurs when remaining count is 1024
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1/0 Port Offset 26 — Receive Control (00h)..........cccceneee. RW

1/0 Port Offset 27 — Receive Status (00h).......ccceeeeueeeeceee RO

7  Receive FIFO Level
0 Not Empty (more than 1 byte of receive data
remaining in the FIFO) ... def
1 Half Full (more than 8 bytes of receive data
remaining in the FIFO)
6 Reserved ... always reads 0
5-4 Receive Address Mode
Specifies the type of address filtering to apply for
determining which receive packets to accept.
00 All packets received; no filtering applied ...def
01 Packets with addresses that match the address
setting in bits 7-1 of the “Packet Address”
register will be received
10 Packets with addresses that match the address
setting in bits 7-4 of the “Packet Address”
register will be received
11 Packets with addresses that match the address
setting in bits 7-0 of the “Packet Address”
register will be received
3-2 Reserved ......coccoevieiiiiiiiieeeee, always reads 0
1  Receive FIFO Ready Interrupt
0 Disable ....ccoceveneriniiieiccecceeee default
1 Enable interrupt on receive FIFO ready
0  Receive FIFO Special Condition Interrupt
0 Disable ....cccooeeiireieeeeeeee default
1 Enable interrupt on Overrun, CRC error, End
of Packet (EOF), PHY error (physical layer
detected an encoding error), max length
exceeded, or SIR bad

7

PHY Error
1 indicates that the physical layer has detected an
encoding error. This bit is automatically cleared
upon detection of the beginning / start flag of the next
incoming packet.
CRC Error
1 indicates that a CRC error was detected on an
incoming packet. CRC values are checked against
known constants for either 16 or 32 bits depending on
the length chosen in IR Configuration Register 0
(offset 10h). Valid for MIR and FIR modes only.
This bit is automatically cleared upon detection of the
beginning / start flag of the next incoming packet.
FIFO Overrun Interrupt
1 indicates that the Receive FIFO overflowed. This
bit is cleared by a Reset Receive Special Condition
Interrupt command from the Reset Command
register.
EOF (End of Packet)
1 indicates reception of a complete packet. This bit is
automatically cleared upon detection of the beginning
/ start flag of the next incoming packet.
Receive Data Available

0 Receive FIFO empty

1 Receive FIFO not empty (i.e., FIFO contains

receive data). Does not cause an interrupt.

Reserved ... always reads 0
Maximum Receive Packet Length
1 indicates that a maximum length packet was
encountered. For SIR, this means that the packet was
closed and another will be opened without any data
being truncated. In other modes, once the maximum
length is reached, no other data will be received.
This bit is automatically cleared upon detection of the
beginning / start flag of the next incoming packet.
SIR Bad
1 indicates (if the SIR filter is on) that a begin flag
was seen followed by valid data, then followed by
another begin flag (without an end flag). This bit is
automatically cleared upon detection of the beginning
/ start flag of the next incoming packet.

Revision 2.32, September 1, 2004

-65-

Register Descriptions - Fast IR Registers



W Technologies, Inc.
Pa )Z#8 we connect

VT8231 South Bridge

1/0 Port Offset 28 — Reset Command (00h).........ccceeeeee. WO

1/0 Port Offset 32 — General Purpose Timer (00).......... RW

7-4 Reset Command
Used to send a reset signal to the appropriate
hardware in order to clear a particular status
condition, clear a counter, or send a general reset.
These bits are self clearing (i.e., the programmer does
not have to write 0 to the Reset Command register).
0000 NO TESEL...c.eevvereeeeienieieienienereeeeieeeeeene default
0001 -reserved-
0010 Reset Receive FIFO Pointer
0011 Reset Receive Special Condition Interrupt
0100 Reset Receive Ring Packet Pointer
0101 Reset FIFO Underrun / EOM Latch
0110 Reset Transmit FIFO Pointer
0111 Software Reset
Ixxx -reserved-
3-0 Reserved

1/0 Port Offset 29 — Packet Address (00).....ccceeeeeeeccsennnes RW

7-0 Receive Packet Address .......................... default=10
Specifies the address value that must be contained in
the address field of incoming packets. See also the
“Receive Address Mode” setting in Receive Control
Register bits 5-4.

I/O Port Offset 2B-2A — Receive Byte Count (0000) ....... RO
15-13 Reserved  .......ccooevveiivieiieieeienen, always reads 0
12-0 Receive Byte Count..............ccoecvveveennennen. default =10
Provides a running count of the number of bytes of
data being received. This information is useful for
checking if a reception is in progress and may be

used to determine packet length.

1/0 Port Offset 2D-2C — Receive Ring Packet Ptr (0000)RO

15 Reserved  ......ccooovviiiiiieieeee, always reads 0
14-0 Receive Byte Count

Used in back-to-back packet reception to provide the
end-of-packet pointer value (i.e., pointer to the last
byte of a frame received in the receive buffer). The
order of byte access to the Ring Packet Pointer is
critical for obtaining a valid pointer value. The
programmer must ensure that the low byte is read
first, followed by the high byte.

1/0 Port Offset 2F-2E — Transmit Byte Count (0000)....RW

15-12 Reserved  .....cooccoevvviviieieieeeenn always reads 0

11-0 Transmit Byte Count
Provides a running count of the number of bytes
remaining to be transmitted. @ Before enabling
transmission, software loads this register with the
byte length of the data packet. Each time the
Transmit FIFO is written to, the value of this counter
decrements by one. When the counter reaches zero,
the transmitter ceases to make DMA requests.
Transmission continues until the Transmit FIFO is
depleted.

7-0 Timer Target Value (W) / Current Value (R)
This counter increments every 125 usec and stops
when it reaches the programmed target value.
Reading this register returns the current value of the
up counter. Writes set the target value and reset the
counter to 0.

1/0 Port Offset 33 — IR Configuration 4 (00)................. RW

7 IRRX2 Source
0 IRRX2 source depends on Rx10[6-4] IrDA
FIR / SIR / MIR mode selection and Rx1E[1-
0] Mode Pin Polarity .........cccecveueneennen. default
1 IRRX2 source is GPIOB (data is in Rx34[7])
6-2 Reserved ..., always reads 0
1  Timer Interrupt Enable

0 Disable.....ccocerireeieieeeneeee default
1 Enable

0 Timer Interrupt Pending
0 NotPending.........ccoecvveievienieieieenee, default
1 Pending

/O Port Offset 35-34 — IR Transceiver Control (0000). RW
15 IRRX2 Drive
0 Disable.....ccocererieieieieeneecee default
1 Enable
14-8 Reserved  ......ccocccovvievieviieiieienenn, always reads 0
7  GPIOB Data for 1/0O from/to IRRX2 (don’t care if
Rx33[7] is not set to 1)
6-4 Reserved ........ccoooiiiiiiiiiieieee, always reads 0
3 IRRX Pin Value RO
2-1 Reserved ..., always reads 0
0 Force IRTX
0 IRTX pin deasserted..........cccceeruveerurennne default
1 IRTX pin asserted
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PCI Configuration Space I/O

PCI configuration space accesses for functions 0-6 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-CFS8 - Configuration Address........cccceeeeeeeennnee RW
31 Configuration Space Enable
0 Disabled .......ooooveviiiiiiiiiieeeeeee default

1 Convert configuration data port writes to
configuration cycles on the PCI bus
30-24 Reserved  ........cocoviiiiiiiiiniienieene always reads 0
23-16 PCI Bus Number
Used to choose a specific PCI bus in the system
15-11 Device Number
Used to choose a specific device in the system
10-8 Function Number
Used to choose a specific function if the selected
device supports multiple functions
7-2 Register Number
Used to select a specific DWORD in the device’s
configuration space
1-0 Fixed . always reads 0

Port CFF-CFC - Configuration Data RW

There are 7 “functions” implemented in the VT8231:

Function # Function
0 PCI to ISA Bridge
1 IDE Controller
2 USB Controller Ports 0-1
3 USB Controller Ports 2-3
4 Power Management, SMBus & Hardware
Monitor
5 AC97 Audio Codec Controller
6 MC97 Modem Codec Controller

The following sections describe the registers and register bits
of these functions.
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Device 0 Function 0 Registers - PCI to ISA Bridge

All registers are located in the device 0 function 0 PCI
configuration space of the VT8231. These registers are
accessed through PCI configuration mechanism #1 via I/O
address CF8/CFC.

PCI Configuration Space Header

Offset 1-0 - Vendor ID = 1106h RO
Offset 3-2 - Device ID = 8231h RO
Offset 5-4 - Command RW

15-8 Reserved .......cccoovvvcievieniieiiene, always reads 0
7  Address / Data Stepping
0 Disable
1 Enable ..o default
6-4 Reserved ..., always reads 0

3 Special Cycle Enable .....Normally RWT, default =0
2  BusMaster ........ccccooiiiiiiiiiniennnne always reads 1
1  Memory Space.................. Normally RO¥, reads as 1
0 TI/OSpace ..o, Normally RO¥, reads as 1

T If the test bit at offset 46 bit-4 is set, access to the above
indicated bits is reversed: bit-3 above becomes read only
(reading back 1) and bits 0-1 above become read / write (with
a default of 1).

Offset 7-6 - Status RWC

15 Detected Parity Error.................... write one to clear

14 Signalled System Error ..................... always reads 0

13  Signalled Master Abort................. write one to clear

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

7  Fast Back-to-Back............................. always reads 0

6-0 Reserved ..., always reads 0

Offset 8 - Revision ID = nn RO
7-0 Revision ID

Offset 9 - Program Interface = 00h RO

Offset A - Sub Class Code =01h RO

Offset B - Class Code = 06h RO

Offset E - Header Type = 80h RO

7-0 Header Type Code.......... 80h (Multifunction Device)

Offset F - BIST = 00h RO

Offset 2F-2C - Subsystem ID RO

Use offset 70-73 to change the value returned.

Offset 34 - Capability Pointer = COh RO

ISA Bus Control

Offset 40 - ISA Bus Control (00h) RW
7  Reserved ... always reads 0
6 1/O Recovery Time
0 Disable......coouieeeiecieeeeeeeeeeeee e, default
1 Enable
5 ROM Wait States
0 1T WaitState .....ooooeeveeeiiecieceee e default

1 0 Wait States
4 ROM Write

0 Disable......ccoeeeeeeieeeieeeeeeeeee e default
1 Enable

3  Double DMA Clock
0 Disable...uueiiiiiiiiiiiieeeeeee s default
1 Enable

2 EISA4D0/4D1h
0 Disable (ignore ports 4D0 / 4D1h) ........ default

1 Enable

1 DMA /Interrupt/ Timer Shadow Register Read
0 Disable.....ccocerereeieieeeneecece default
1 Enable

0 Reserved  .....occoooiiiiiieieeee always reads 0

Offset 41 — BIOS ROM Decode Control (00h)............... RW

Setting these bits enables the indicated address range to be
included in the ROMCS# decode:

7  Reserved  .....occoooiiiiiieiee always reads 0
6  FFF00000h-FFF7FFFFh............................ default=0
5 FFE80000h-FFEFFFFFh........................... default=0
4  FFE00000h-FFE7FFFFh........................... default=0
3 FFD80000h-FFDFFFFFh ......................... default=0
2 FFDO00000h-FFD7FFFFh .......................... default=0
1  FFC80000h-FFCFFFFFh ..................... default=0
0 FFC00000h-FFC7FFFFh........................... default=0

Note: ROMCS# is always active when ISA addresses
FFF80000-FFFFFFFF and 000E0000-000FFFFF are decoded
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Offset 42 — Line Buffer Control (00h) RW Offset 44 — ISA PNP DMA Request Control...........ccc.... RW
7  ISA Master Line Buffer 7-6 PnP Routing for FIR2 DRQ ................. def=DRQI
0 Disable ....cccooeeiieiirieieeeeeee default 5-4 PnP Routing for FIR1 DRQ.................. def=DRQO0
1 Enable 3-2 PnP Routing for Parallel Port DRQ .... def = DRQ3
6  Gate IRQ Until Line Buffer Flush Complete 1-0 PnP Routing for Floppy DRQ.............. def = DRQ2
0 Disable ....ccccceeeeieniieeieeieee e default DRQ Mapping: 00=DRQO0, 01=DRQ1, 10=DRQ2, 11=DRQ3
1 Enable
5  Flush Line Buffer for Interrupt Offset 45 — ISA PNP IRQ Routing 1 RW
0 DiSAbIe ...ovveereieerereieeeee e default 7-4 PnP Routing for Parallel Port IRQ (see PnP IRQ
1 Enable routing table)
4  Uninterruptable Burst Read 3-0 PnP Routing for Floppy IRQ (see PnP IRQ routing
0 Disable ....c.ooveevreeeeieeeeeee e default table)
3-0 Reler\irtliable ........................................ always reads 0 Offset 46 — ISA PNP IRQ Routing 2 RW
7-4 Reserved  ....cccoooviiiiiiiniiinee always reads 0
Offset 43 — Delay Transaction Control (00h).................. RW 3-0 PnP Routing for COM Port A TRQ (see PnP IRQ
7  Reset Counter Test Mode (Do Not Program) routing table)
(1) gllliiliie ................................................... default Offset 47 — ISA PNP IRO Routing 3 RW
6-5 Test Bit ReadDACK............ccooorrrrvrrrvrvevrvvveoerrrrrnnnnns RO 74 Reserved ..o always reads 0
4  Delay Transaction Timer Test Mode (Do Not Pr.) 3-0  PnP Routing for FIR IRQ (see PnP IRQ routing
0 DHSADIC ovoveeeeeeeeeese e default table)
I Enable Table 8 - PnP IRQ Routing Table
3 Delay Transaction (PCI Spec Rev 2.1)
0 DiESADIE oo default 0000 Disabled.......ccccoerereeienienineninienceeen default
1 Enable 0001 IRQI
2 Posted Write Only 0010 Reserved
0 Disable ....c.ooveevceeieeieeeeeeee e default 0011 IRQ3
1 Enable 0100 IRQ4
1 Write Delay Transaction Timeout Timer 0101 IRQS5
0 Disable ....c.oeveevreeeieeeeeee e default 0110 IRQ6
1 Enable 0111 IRQ7
0  Read Delay Transaction Timeout Timer 1000 Reserved
0 DiSable ..o default 1001 TRQ9
1 Enable 1010 IRQ10
1011 TRQ11
1100 TIRQ12
1101 Reserved
1110 IRQ14
1111 IRQ15
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PCI Master Arbitration Control

Offset 48 — Grant Timeout Select 1 RW

Offset 4A — PCI Master Arbitration Control......ccceeeeeees RW

7-6 Reserved ..., always reads 0
5-4 LAN Grant Timeout Select (see table below)

3-2 USB Grant Timeout Select (see table below)

1-0 IDE Grant Timeout Select (sce table below)

Offset 49 — Grant Timeout Select 2 RW

7-6 High Priority PCI Master Device 1 Grant Timeout
Select (see table below)
5-4 High Priority PCI Master Device 0 Grant Timeout
Select (see table below)
3-2 Low Priority PCI Master Device 1 Grant Timeout
Select (sce table below)
1-0 Low Priority PCI Master Device 0 Grant Timeout
Select
00 Disable Timeout Mechanism ................. default
01 16 PCI Clocks
10 32 PCI Clocks
11 96 PCI Clocks
Note: ~ When the master receives the grant, the counter starts
to count. When the grant or the master request is
deasserted, the counter is reset.

7-4 Reserved
3 Dummy PCI Request

0 Disable.....oooveeieiiiiiiieeeee e default
1 Enable

2 PCI REQ High / Low Priority Exchange
0 Disable......coveeeeeiiiiiieeeieeeeee e default
1 Enable

1 PCIREQ USB Priority
0 LOW e default
1 High

0 PCIREQ IDE Priority
0 LOW oo default
1 High

Default Groupings

Low Priority: USB -> IDE -> LREQI# -> USBl1 ->
ISA/AC97 -> LREQ2#

High Priority: LAN -> USB -> HREQI# -> IDE -> USB1 ->
HREQ2#

Note:  Both are rotating arbitration. Only IDE and USB can
be programmed as high or low priority masters. USB
occupies two positions in the rotating table to get
more chances to get a grant.
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Miscellaneous Control

Offset 4C - IDE Interrupt Routing RW Offset 4E - Internal RTC Test Mode RW
7-6 1/0 Recovery Time 7-4 Reserved  .....cccccoceiiniiiininiininns always reads 0
00 1BCLK..coooiiitieeiiecteeeee e default 3 Extra RTC Port 74/75 Enable
01 2BCLKs 0 Disable.....ccooerieieieeeeeeee e default
10 4 BCLKs 1 Enable
11 8 BCLKs 2 RTC Reset Enable (do not program)
5-4 Reserved (do not program)..................... default=0 0 Disable.....cccooceerieiieiieiecieeee e default
3-2 IDE Secondary Channel IRQ Routing 1 Enable
00 -reserved- 1 RTC SRAM Access Enable
01 TRQIS e default 0 Disable....c.ccovieeeieiiieeieeeeeee e default
10 -reserved- 1 Enable

11 -reserved-
1-0 IDE Primary Channel IRQ Routing
00 TRQI4... i default
01 -reserved-
10 -reserved-
11 -reserved-

Offset 4D — External APIC IRQ Output Control........... RW

Set if internal RTC is disabled but SRAM access is
desired via ports 74-75 (bit-3 must also be set). If the
internal RTC is enabled, setting this bit does nothing
(internal RTC SRAM may be accessed at either ports
70/71).

0 RTC Test Mode Enable (do not program) . default=0

7-6 Reserved  .......ocoooiiiiiiiiiiieiee, always reads 0
5 LAN IRQ to APIC[23:16] with LAN device

FO0/Rx3C[2:0]
0 Disable ..uuiviiiiiiiiiiiiiiiee e default
1 Enable
4 ACPIIRQ to APIC[23:16] with F6/Rx42[2:0]
0 Disable ..coouveiiiiiiiiieeeee s default
1 Enable
3 MC97 IRQ to APIC[23:16] with F6/Rx3C[2:0]
0 Disable ...ccvviieeeieeiiieee e default
1 Enable
2 AC97IRQ to APIC|[23:16] with F5/Rx3C[2:0]
0 Disable ....cooeeveeeeeeeeeeeeeeeeeeeeee e default
1 Enable
1 USB Port 1 IRQ to APIC|23:16] with
F2/Rx3C[2:0]
0 DiSable .ccocuviiiiiieeiieeeee e default
1 Enable
0 USB Port 0 IRQ to APIC[23:16] with
F3/Rx3C[2:0]
0 Disable ...ccoeviieeeieiieeeeeeeeeeeee default
1 Enable

7-4 Reserved

3  CPU Reset Source
0 Use CPURST as CPU Reset.................. default
1 Use INIT# as CPU Reset

2 Config Command Reg Rx04 Access (Test Only)
0 Normal: Bits 0-1=RO, Bit 3=RW......... default
1 Test Mode: Bits 0-1=RW, Bit-3=RO

1 IRDY# Wait States
0 O Wait States.....cceevevveeeeiiieeeeeeeeeeene default
1 1 Wait State

0  Software PCI Reset ......write 1 to generate PCI reset
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Function Control

Serial IRQ and PC/PCI DMA Control

Offset 50 — Function Control 1 (09h) RW Offset 52 — Serial IRQ Control RW
7  Function 6 MC97 7-4 Reserved  .....cccccoceiiniiiininiininns always reads 0
0 Enable...cccoeveviieiiieieeeeeeeceeeee e, default 3 ISAIRQ Asserted Via Serial IRQ (Pin V9)

1 Disable 0 Disable.....ooovieieeiiiiiiieeeeeeeee e default
6  Function 5 AC97 1 Enable

0 Enable ...ccooooviiiiiieiieiieeeeeeeeeee default 2 Serial IRQ Mode

1 Disable 0 Continuous Mode .........coovvvvvvenvreeennnnn. default
5  Function 3 USB 1 Quiet Mode

0 Enable...cccoovviciieiiiciceeeeeeeeeee, default 1-0 Serial IRQ Start-Frame Width

1 Disable 00 4 PCICIOCKS....cooeeeeueeeeeeneeeeeeeeeeeeene default
4  Function 2 USB 01 6 PCI Clocks

0 Enable....coooooovevieiieieeeeeee default 10 8 PCI Clocks

1 Disable 11 10 PCI Clocks
3 IDE The frame size is fixed at 21 PCI clocks.

0 Enable

N 03T ) [ default ~ Offset 53 — Reserved (Do Not Program) ...cceeeeeeeesssseeees RW
2 Super-IO Configuration (Ports 3F0 / 3F1 offsets 7-0 Reserved (Do Not Program).................... default=0

F0-FF)

0 Disable ...ccvvviieeieeieieeeeeee e default

1 Enable
1  Super-10

0 Disable ....cooeeeeeeeeeeieeeeeeeeee e default

1 Enable
0 Internal Audio RO

0 Disable

1 Enable ...cocoovveniiiiiiiiiieeeeeeee default

Offset 51 — Function Control 2 RW

7-6 Reserved  ........ccooceiiiiiieiiieiiiee, always reads 0
5 LAN Clock Gating
0 Disable ....coeeeveeeeeeeeeeeeeeeeee e default
1 Enable
4 Internal LAN
0 Disable ..uuiviiiiiiiiiiiieieee e default
1 Enable
3 Internal RTC
0 Disable
1 Enable ...ocoooooiveiiiiiiiieeeeeeee default
2  Internal PS2 Mouse
0 Disable ...ccvviiieeeeeieieeeeee e default
1 Enable
1 Internal KBC Configuration (Ports 3F0 / 3F1
offsets EO-EF)

0 Disable ....cc.oooveeieieeeeee e default
1 Enable

0 Internal KBC
0 Disable .....coovveeeeeeiieeeeeeeee e default
1 Enable
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Plug and Play Control - PCI

Offset 54 - PCI Interrupt Polarity RW

7-4 Reserved  .......occoooiiiiiiiiiiiiiiee, always reads 0
The following bits all default to “Non-invert” triggered
(0)
3 PINTA# Invert (edge) / Non-invert (level)....... (1/0)
2 PINTB# Invert (edge) / Non-invert (level)....... (1/0)
1  PINTCH# Invert (edge) / Non-invert (level)....... (1/0)
0  PINTD# Invert (edge) / Non-invert (level)....... (1/0)
Note:  PINTA-D# normally connect to PCI interrupt pins
INTA-D# (see pin definitions for more information).
Offset 55 — PCI PNP Interrupt Routing 1.....cccceeeenincene RW

7-4 PINTA# Routing (see PnP IRQ routing table)
3-0 Reserved always reads 0

Offset 56 — PCI PNP Interrupt Routing 2.......cccceeeeeeseses

7-4 PINTC# Routing (see PnP IRQ routing table)
3-0 PINTB# Routing (see PnP IRQ routing table)

Offset 57 — PCI PNP Interrupt Routing 3......ccccceeeeennnneee

7-4 PINTD# Routing (see PnP IRQ routing table)
3-0 Reserved always reads 0

Table 9 - PnP IRQ Routing Table

0000 Disabled
0001 IRQ1
0010 Reserved
0011 IRQ3
0100 IRQ4
0101 IRQ5
0110 IRQ6
0111 IRQ7
1000 Reserved
1001 IRQ9
1010 IRQ10
1011 IRQ11
1100 IRQ12
1101 Reserved
1110 IRQ14
1111 IRQ15

default
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Miscellaneous Control

Offset 58 — Miscellaneous Control 0 (40h)......cccceeeeeeneee. RW Offset 59 — Miscellaneous Control 1 (00h).........ccceeeeee... RW
7  Reserved (Do Not Program).................... default =0 7  PCS3# as LPC Device
6 Internal APIC 0 Disable...uueiiiiiiiiiiiiiieeeeeeeeees default
0 Disable 1 Enable
1 Enable default 6 PCS2# as LPC Device
5 LPC DRQ Input 0 Disable......ocovveeieieiciiinieeee default
0 Disable (Pin Y8 = GPI15).....cceecvvveeee. default 1 Enable
1 Enable (Pin Y8 = LDRQ#) 5 Reserved  .....occooooiiiiiiienieiee always reads 0
4  Address Decode 4 LPC Keyboard
0 SubtraCtiVe ......ccceeeeeeveeeeereeeceeeeeeeeeeeens default 0 Disable......ccveeeeeeieeeeeeeeeeeee e default
1 Positive 1 Enable
3 RTC High Bank Access 3 Port 62h / 66h (MCCS#) to LPC
(U D 1 1Y: 1) (SRR default 0 Port 62h / 66h accesses to ISA bus
1 Enable (MCCS# pin active).....cccceeeeeeeeeeeneennens default
2  RTC Rx32 Write Protect 1 Port 62h / 66h accesses to LPC
0 Disable ....ccccveecieeniieeieeeee e default 2 Port 62h / 66h (MCCS#) Decoding
1 Enable 0 Disable.....ooovivieiiiiiiieeeeeeeee e default
1 RTC Rx0D Write Protect 1 Enable
0 Disable ...ccveiiieeeeeiiieeeeeeeeeee default 1 A20M Active
1 Enable 0 Disable......ooveveeeiiiiieeeeeeeeee e default
0 RTC Rx32 Map to Century Byte 1 Enable
0 Disable ..ccccoevererieiiiciccceee default 0  Super-1/0O Recovery Time
1 Enable 0 Disable......ccoeeeeeeeeeeieeeeeeeeee e default
1 Enable
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Programmable Chip Select Control

Offset SD-5C — PCS0# 1/O Port Address .......ccceeeeeecesseees RW

Fast IR Control

Offset 67 — Fast IR / IOCHRDY / FERR# Config (08h) RW

15-0 PCS0#1/0 Port Address Bits 15-0

Offset SF-5E — PCS1# 1/O Port Address .......eeeeeeeeecesnnnes RW
15-0 PCS1#1/0 Port Address Bits 15-0

Offset 61-60 — PCS2# 1/O Port Address ......cceeeeeeeeeeccssnnes RW
15-0 PCS2#1/0 Port Address Bits 15-0

Offset 63-62 — PCS3# 1/O Port Address ......cceeeeeeeeeccssnnnes RW
15-0 PCS3#1/0 Port Address Bits 15-0

Offset 65-64 — PCSn# 1/O Port Address MasK.........cceeee. RW

15-12 PCS3# 1/0 Port Address Bits 3-0
11-8 PCS2# 1/0 Port Address Bits 3-0
7-4 PCS1#1/0 Port Address Bits 3-0
3-0 PCSO0# I/0 Port Address Bits 3-0

Offset 66 — PCSn# Control (00h) RW

7  PCS3# for Internal I/0O
0 Disable ....coeeeeeeeeeeeeeeeeeeeee e, default
1 Enable

6 PCS2# for Internal 1/0
0 DiSable ..uuvviiiiiiiiiiieeee e default
1 Enable

5 PCS1# for Internal I/0
0 Disable ..uuveiiiiiiiiiiieeie e default
1 Enable

4  PCSO0# for Internal 1/0
0 DisSable ...ccvviiieeiieieeieee e default
1 Enable

3 PCS3#
0 Disable ....cooeeveeeeeeeieeeeee e default
1 Enable

2  PCS2#
0 DiSable ..uuviiiiiiiiiiiiiiii e default
1 Enable

1 PCS1#
0 DiSable ..oocuviiiiiiiiiieeeee s default
1 Enable

0 PCSO#
0 Disable ...ccvvviieeeieeiieeeeeeeeeeeeeee default
1 Enable

7-4 Reserved ..., always reads 0
3 IOCHRDY Function
0 Pin W10 =LREQ2#/ GPI13 (see F4 RxE5[2])

1 Pin W10 =ISA Bus IOCHRDY ............ default
2  CPU FERR# Threshold
0 2.5V e default
1 1.5V
1  FIR Single DMA Channel
0 Disable......ccoeeeeeeieeeieeeeeeeeee e default
1 Enable
0 FIR
0 Disable..uueiiiiiiiiiiiiieeeeee e default
1 Enable
Offset 6B-6A — Fast IR I/O Base (0001h).......cccceeeeeneeeenes RW
15-7 FIRT/OBase........ccccooevveviiiiieieeeeenne default=0

6-0 Reserved
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ISA Decoding Control

Offset 6C — ISA Positive Decoding Control 1 ................. RW Offset 6E — ISA Positive Decoding Control 3................. RW
7  On-Board I/O Port Positive Decoding 7 COM Port B Positive Decoding
0 Disable .....ccooveiieieieeeeee e default 0 Disable......ccoooerieiieieeeee 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)....ccvimiiriiniccnnne default
0 Disable ....ccooveeiieieeieieeeeee e default 001 2F8h-2FFh (COM?2)
1 Enable 010 220h-227h
5-4 Microsoft-Sound System I/0 Decode Range 011 228h-22Fh
00 0530h-0537h....cveeiieieincieeeceeen default 100 238h-23Fh
01 0604h-060Bh 101 2E8h-2EFh (COM4)
10 OE80-0E87h 110 338h-33Fh
11 0F40h-0F47h 111 3E8h-3EFh (COM3)
3 APIC Positive Decoding 3  COM Port A Positive Decoding
0 Disable ....cccooeeiieireeeeeee default 0 Disable......ccoooerieiieieeeee e default
1 Enable 1 Enable
2 BIOS ROM Positive Decoding 2-0 COM-Port A Decode Range
0 Disable ....ccoeveirinieinicnecceee default 000 3F8h-3FFh (COMI)....ccviniiniiriinnne default
1 Enable 001 2F8h-2FFh (COM2)
1  PCS1# Positive Decoding 010 220h-227h
0 Disable ..ccccoeverenieieieiciceeceeee default 011 228h-22Fh
1 Enable 100 238h-23Fh
0  PCSO0# Positive Decoding 101 2E8h-2EFh (COM4)
0 Disable ....ccooeeiieiiieieeeeeee 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 7-5 Reserved ... always reads 0
0 Disable ....ccooveiieeieeeeeee default 4  FIR Positive Decoding
1 Enable 0 Disable......ccoooeevieiieieeee e default
6 LPT Positive Decoding 1 Enable
0 Disable .....ccooeeiiiiiieieeee default 3  FDC Decoding Range
1 Enable 0 Primary .....cococeeveeeeieeereee e default
5-4 LPT Decode Range 1 Secondary
00 3BCh-3BFh, 7BCh-7BEh. ...................... default 2 Sound Blaster Positive Decoding
01 378h-37Fh, 778h-77Ah 0 Disable......coveeeeveiiiiiieeeeeeeee e default
10 278h-27Fh, 678h-67Ah 1 Enable
11 -reserved- 1-0 Sound Blaster Decode Range
3 Game Port Positive Decoding 00 220h-22Fh, 230h-233h..c..cccceererinnneee default
0 Disable ....ccooereiriiieiieeeeeee default 01 240h-24Fh, 250h-253h
1 Enable 10 260h-26Fh, 270h-273h
2 MIDI Positive Decoding 11 280h-28Fh, 290h-293h
0 Disable ...ccooeeeiieieieeee e default
1 Enable
1-0 MIDI Decode Range
00 300h-303h..cccoiiiiiiiinciieeceeeen default
01 310h-313h
10 320h-323h
11 330h-333h
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Subsystem ID

I/O Pad Control

Offset 73-70 - Subsystem ID WO Offset 7C — 1/0O Pad Control (00h) RW
31-0 Subsystem ID/ Vendor ID ................ always reads 0 7-6 Reserved  ........cccooiiiiiiiiiieie, always reads 0
Contents may be read at offset 2C. 5-4 IDE Pad Drive Select
3-2 PLL PCLK Input Delay Select
1-0 PLL CLK66 Feedback Delay Select

Test

Offset 79-78 — PNP IRQ/DRQ Test (Do Not Program)..RW
15 PNP Test Mode (Do Not Program)

0 Disable ....ccocevereriniiicieceeceeee default
1 Enable
14 Reserved  .......coccoiiiiiiiiiiiiie, always reads 0

5-0 Test Bits 13-0 for PNP Input

Offset 7A — IDE/USB Test (Do Not Program) (00h) ...... RW

7 UDMAG66 Test Mode (Do Not Program)
0 Disable ....ccooeeeieierieeeeee e default
1 Enable

6 USB Port Test Mode (Do Not Program)
0 Disable .....cccveeiieeiiecieee e, default
1 Enable

5-4 USB Port Test Select
3 USB Port Test Output Source
2  MIDI Test Mode (Do Not Program)

0 Disable ...ccooeviririiieeeeeeee default
1 Enable
1-0  Reserved  ......ccooooveviieiieiiieees always reads 0
Offset 7B — PLL Test RW
7-5 Reserved ..., always reads 0
4 PLL PU (Do Not Program)
0 Disable ..o default
1 Enable
3  PLL Test Mode (Do Not Program)
0 Disable ....ccoeveririeieieeeceeee default
1 Enable

2-0 PLL Test Mode Select
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Device 0 Function 1 Registers - Enhanced IDE Controller

This Enhanced IDE controller interface is fully compatible
with the SFF 8038i v.1.0 specification. There are two sets of
software accessible registers -- PCI configuration registers and
Bus Master IDE 1/0 registers. The PCI configuration registers
are located in the function 1 PCI configuration space of the
VT8231. The Bus Master IDE I/O registers are defined in the
SFF8038i v1.0 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 (0080h) RW

15-10 Reserved  .......cccoovvvivvieiieieeennenn always reads 0
9  Fast Back to Back Cycles ....... default = 0 (disabled)
8 SERR#Enable........................ default = 0 (disabled)
7  Address Stepping.................... default = 1 (enabled)
A value of 1 provides additional address decode time

to IDE devices.

6  Parity Error Response............ default = 0 (disabled)
5  VGA Palette Snoop..................... fixed at 0 (disabled)
4  Memory Write & Invalidate.....fixed at 0 (disabled)
3  Special Cycles...........ccoccvvenenen. fixed at 0 (disabled)
2  Bus Master .........ccccoeevennnee. default = 0 (disabled)
S/G operation can be issued only when the “Bus
Master” bit is enabled.
1 Memory Space ..........ccceene.ee. default = 0 (disabled)
0 TLOSpace ...ocooovvrvieeennee. 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...............cooevenrnnn. fixed at 0
14 Signalled System Error ..............c...occ...... fixed at 0
13 Received Master Abort...............c..cocooee.. fixed at 0
12 Received Target Abort ..................coceoeee fixed at 0
11  Signalled Target Abort..............cccceenene fixed at 0

10-9 DEVSEL# Timing................ default = 01 (medium)
8 Data Parity Detected..................ccccoceeee. fixed at 0
7 FastBacktoBack.....................coo fixed at 1

6-5 Reserved ........ccociiiiiiieiiiiieee, always reads 0
4 Reserved ..., always reads 1

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

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

Offset 9 - Programming Interface RW
7  Master IDE Capability .......... fixed at 1 (Supported)
6-4 Reserved ..., always reads 0
3 Programmable Indicator - Secondary...... fixed at 1
Supports both modes (may be set to either mode by
writing bit-2)
2 Secondary Channel Mode

0 Compatibility Mode ........c.cccververreennnne. default
1 Native Mode
1  Programmable Indicator - Primary ......... fixed at 1

Supports both modes (may be set to either mode by
writing bit-0)
0 Primary Channel Mode
0 Compatibility Mode ........cccoceveenerenennne default
1 Native Mode

Compatibility Mode (fixed IRQs and I/O 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/O
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

Offset C — Cache Line Size (00h) RO
Offset D - Latency Timer (Default=0) RW
Offset E - Header Type (00h) RO
Offset F - BIST (00h) RO
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Offset 13-10 - Pri Data / Command Base Address

Offset 34 - Capability Pointer (C0h) RO

Specifies an 8 byte I/O address space.

31-16 Reserved  ...........ccocoiiiiiiiiieeee
15-3 Port Address...........ccooooevvieeennennnen. default=01FOh
2-0 Fixed at 001D if native mode enabled fixed
2-0 Fixed at 000b if compatibility mode enabled.. fixed

always read 0

Offset 17-14 - Pri Control / Status Base Address

Specifies a 4 byte 1/O address space of which only the third
byte is active (i.e., 3F6h for the default base address of 3F4h).

31-16 Reserved  ...........ccoccoiiiiiiiiieeee
15-2 Port Address...........cccooooevveeeennennnne.
1-0 Fixed at 01b if native mode enabled
1-0 Fixed at 00b if compatibility mode enabled.... fixed

always read 0
default=03F4h

Offset 1B-18 - Sec Data / Command Base Address
Specifies an 8 byte I/O address space.

31-16 Reserved  .......ccccoeviviieiienieieeeen, always read 0
15-3 Port Address .........cccoevvevveveecnnennnee. default=0170h
2-0 Fixed at 001D if native mode enabled fixed
2-0 Fixed at 000b if compatibility mode enabled.. fixed

Offset 1F-1C - Sec Control / Status Base Address..........

Specifies a 4 byte 1/0 address space of which only the third
byte is active (i.e., 376h for the default base address of 374h).

31-16 Reserved .......ccccoeviviiinieiieieeeen, always read 0
15-2 Port Address .........ccoevvvvveveecnnenennen. default=0374h
1-0 Fixed at 01b if native mode enabled................
1-0 Fixed at 00b if compatibility mode enabled.... 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 .......ccccovviviiiieiieieeeen, always read 0
15-4 Port Address .........cccoeeveveveeeneneennn.. default=CCOh
3-0 Fixed at 0001b if native mode enabled fixed
3-0 Fixed at 0000b if compatibility mode enabled fixed

RO

always read 0
IDE Interrupt Routing (native mode only)
0000 Disable

Offset 3C - Interrupt Line (0Eh)

7-4 Reserved
3-0

0001 TRQ1
0010 TIRQ2
1101 IRQ13
TTI0 TRQI4 oo default
1111 IRQ15
Offset 3D - Interrupt Pin (01h) RO
7-0 Interrupt Routing Mode.............. always reads 01h
Offset 3E - Min Gnt (00h) RO
Offset 3F - Max Latency (00h) RO
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IDE-Controller-Specific Confiiguration Registers

Offset 40 - Chip Enable (08h) RW

Offset 43 - FIFO Configuration (0Ah)

7-4 Reserved always reads 0
3-2 Reserved (Do Not Program)......R/W, default = 10b

1  Primary Channel Enable........ default = 0 (disabled)
0  Secondary Channel Enable.... default = 0 (disabled)
Offset 41 - IDE Configuration 1 (06h) RW
7  Primary IDE Read Prefetch Buffer
0 Disable ....ccocevereriniiicieceeceeee default
1 Enable
6  Primary IDE Post Write Buffer
0 Disable ....cccooveiieiieeeeee default
1 Enable
5 Secondary IDE Read Prefetch Buffer
0 Disable ..o default
1 Enable
4  Secondary IDE Post Write Buffer
0 Disable ..c.ccoeviviriieieeeeeeee default
1 Enable
3  SERR# Response
0 Disable ....ccooveiiiieieeeeeeeeeee default
1 Enable
2 Reserved (Do Not Change)....................... default=1
1  Reserved (Do Not Change)........................ default=1
0 PERR# Response
0 Disable ...ccooeeiiieieieeee e default
1 Enable
Offset 42 - IDE Configuration 2 (COh).....cccceeereeviccnnrennes RW
7  Primary PIO Operating Mode Select
0 Compatibility Mode (Fixed Addressing)
1 Native Mode (Flexible Addressing)....... default
6  Secondary PIO Operating Mode Select
0 Compatibility Mode (Fixed Addressing)
1 Native Mode (Flexible Addressing)....... default
5-0 Reserved (Do Not Program).................... default=0

7-4 Reserved ...,

3-2  Threshold for Primary Channel
00 1/4
01 172
10 3/4
11 1

1-0 Threshold for Secondary Channel
00 1/4
01 172
10 3/4
11 1
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Offset 44 - Miscellaneous Control 1 (68h).......ccccceeueeneeee RW Offset 45 - Miscellaneous Control 2 (00h) ......c.cceceeeneeee RW
7  Reserved ... always reads 0 7  Reserved ... always reads 0

6  Master Read Cycle IRDY# Wait States 6  Interrupt Steering Swap
0 0 wait states 0 Don’t swap channel interrupts............... default

I 1 Wait State .oeeeeeveeeieceiceceececeee default
5  Master Write Cycle IRDY# Wait States
0 0 wait states

1 1 Walt State ...ooovveeeeieeeeeeeee e default
4  PIO Read Prefetch Byte Counter

0 Disable ...ccvevieeeiieiiieeeeeeeeeeee default

1 Enable

3 Bus Master IDE Status Register Read Retry
Retry bus master IDE status register read when
master write operation for DMA read is not complete

0 Disabled
1 Enabled ....cooooiiriiiiieiieeee default
2 Packet Command Prefetching
0 Disable ...ccooeeiieiieieeee e default
1 Enable
1 Reserved ....cooocoovviiviiiieieieeienen, always reads 0

0 UltraDMA Host Must Wait for First Strobe
Before Termination
0 Enabled ....c.ccooovveiieiiieeeeeeeeee, default

1 Disabled

1 Swap interrupts between the two channels

5-4 Reserved ..., always reads 0
3  Memory Read Multiple Command
0 Disable.....coocereneeincinincncecen default
1 Enable
2  Memory Write and Invalidate Command
0 Disable...c.ccocevereeieieiiininencecee default
1 Enable

1-0  Reserved  ......ooccoeviieiieieieeeeee always reads 0

Offset 46 - Miscellaneous Control 3 (COh) .....cccceeeeeeeeeees RW

7  Primary Channel Read DMA FIFO Flush
1 = Enable FIFO flush for read DMA when interrupt
asserts primary channel. ............... default=1 (enabled)
6  Secondary Channel Read DMA FIFO Flush
1 = Enable FIFO flush for Read DMA when interrupt
asserts secondary channel............ Default=1 (enabled)
5-0 Reserved ..., always reads 0

Revision 2.32, September 1, 2004

-81-

Device 0 Function 1 Registers - Enhanced IDE Controller



MK

Technologies, Inc.

we connect

VT8231 South Bridge

Offset 4B-48 - Drive Timing Control

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:

31-28

Primary Drive 0 Active Pulse Width...... def=1010b

31

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

27-24 Primary Drive 0 Recovery Time............. def=1000b 30 Pri Drivg 0 UltraDMA-Mode Enable
23-20 Primary Drive 1 Active Pulse Width...... def=1010b 0 Disable......ccoooeeeiiiiiiieeeieeee s default
19-16 Primary Drive 1 Recovery Time............. def=1000b I Enable UltraDMA-Mode Operation
15-12 Secondary Drive 0 Active Pulse Width .. def=1010b 29 Pri Drive 0 Transfer Mode
11-8 Secondary Drive 0 Recovery Time......... def=1000b 0 DMA or PIO Mode .....ccccocevereinincnnne default
7-4  Secondary Drive 1 Active Pulse Width .. def=1010b I UltraDMA Mode ,
3-0 Secondary Drive 1 Recovery Time.......... def=1000b 28  Pri Drive 0 Cable Type Reporting
) ) 0 40-PIN ot default
The actual value for each field is the encoded value in the field 1 80-pin
plus one and indicates the number of PCI clocks. 27 Reserved ..o always reads 0
26-24 Pri Drive 0 Cycle Time (T = 10 nsec)
Offset 4C - Address Setup Time RW 000 2T
7-6  Primary Drive 0 Address Setup Time 001 3T
5-4 Primary Drive 1 Address Setup Time 010 4T
3-2 Secondary Drive 0 Address Setup Time 011 5T
1-0 Secondary Drive 1 Address Setup Time 100 6T
For each field above: 101 7T
00 1T 110 8T
01 2T TIT 9T e default
10 3T 23 PriDrive 1 UltraDMA-Mode Enable Method
11 AT e default 22 Pri Drive 1 UltraDMA-Mode Enable
21  PriDrive 1 Transfer Mode
20 PriDrive 1 Cable Type Reporting
0 40-PIN coeiiiieiieieceeeeee e default
1 80-pin
19 Reserved  .....ccocooviiiieiiiieee, always reads 0
18-16 Pri Drive 1 Cycle Time
15 Sec Drive 0 UltraDMA-Mode Enable Method
14  Sec Drive 0 UltraDMA-Mode Enable
13 Sec Drive 0 Transfer Mode
12 Sec Drive 0 Cable Type Reporting
0 40-PIN coeeiiieiieeeeeeeeee e default
1 80-pin
11 Reserved  .....ccccoovieiieiiieiieiee, always reads 0
10-8 Sec Drive 0 Cycle Time
7  Sec Drive 1 UltraDMA-Mode Enable Method
6  Sec Drive 1 UltraDMA-Mode Enable
5  Sec Drive 1 Transfer Mode
4  Sec Drive 1 Cable Type Reporting
0 40-PIN e default
1 80-pin
3 Reserved ..., always reads 0
2-0 Sec Drive 1 Cycle Time
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 RW Offset 70 — Primary IDE Status RW
7-5 Reserved ..., always reads 0 7  Interrupt Status
4  One Frame For Each PCI Request For IDE PCI 6  Prefetch Buffer Status
Master Cycles 5  Post Write Buffer Status
0 Disabled .....ccoovriiiiiieie default 4 DMA Read Prefetch Status
1 Enabled 3 DMA Write Prefetch Status
3  Reserved ..., always reads 0 2 S/G Operation Complete
2 Change Drive to Clear All FIFO & Internal States 1-0  Reserved  .....cccoociviiniiiiiiiniene, always reads 0
0 Disabled
1 Enabled ....cccoeoiviniinicininciicenee default Offset 71 — Primary Interrupt Control.....oeesssssseesssseeneese RW
1 Reserved oo, always reads 0 7-1 Reserved  ......cooccoiiiiiiiieeeen always reads 0

0 Complete DMA Cycle with Transfer Size Less
Than FIFO Size

0 Enabled......ccooomvviiiiiiiiiiiiiiiee, default
1 Disabled
Offset 61-60 - Primary Sector Size RW

15-12 Reserved  .......ooccooiiviiiiiieeeeee, always reads 0
11-0 Number of Bytes Per Sector... def=200h (512 bytes)

Offset 69-68 - Secondary Sector Size RW

15-12 Reserved  ......ccooecvvvievieiieieeienen, always reads 0
11-0 Number of Bytes Per Sector... def=200h (512 bytes)

0  Flush FIFO Before Generating IDE Interrupt

0 Disable..uuuiiiiiiiiiiiiiieeeee e default
1 Enable
Offset 78 — Secondary IDE Status RW
Interrupt Status
Prefetch Buffer Status

Post Write Buffer Status
DMA Read Prefetch Status
DMA Write Prefetch Status
S/G Operation Complete
1-0 Reserved

N WA OUSNQ

Offset 79 - Secondary Interrupt Control..........cccceeeeee... RW

7-1 Reserved ..., always reads 0
0  Flush FIFO Before Generating IDE Interrupt
0 Disable.....cocoerenrineinincnceceeen default
1 Enable
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Offset 83-80 — Primary S/G Descriptor Address............ RW
Offset 8B-88 — Secondary S/G Descriptor Address........ RW
Offset C3-C0 — PCI PM Block 1 (0002 0001h).....cccceeeenee. RO

31-0 PCIPM Block1 ................ always reads 0002 0001h
Offset C7-C4 — PCI PM Block 2 (0000 0000h)................. RO

31-2 Reserved
1-0 Power State

always reads 0

IDE 1/0 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

00 ON oo default
01 Off 1/O Offset 8 - Secondary Channel Command
Ix -reserved-
1/0 Offset A - Secondary Channel Status
1/0 Offset C-F - Secondary Channel PRD Table Address
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Device 0 Function 2 Registers - USB Controller 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 1/O registers. The PCI configuration registers are
located in the function 2 PCI configuration space of the
VT8231. The USB 1/O registers are defined in UHCI
specification v1.1. The registers in this function control USB
ports 0-1 (see function 3 for ports 2-3).

PCI Configuration Space Header

Offset 1-0 - Vendor ID
15-0 Vendor ID

RO
(1106h = VIA Technologies)

Offset 3-2 - Device ID
15-0 Device ID

RO
(3038h = VT8231 USB Controller)

Offset 5-4 - Command
15-8 Reserved

RW
always reads 0

Address Stepping...................... default=0 (disabled)
Reserved (parity error response).................. fixed at 0
Reserved (VGA palette snoop)........c.......... fixed at 0

Memory Write and Invalidate . default=0 (disabled)
Reserved (special cycle monitoring) fixed at 0

S = NWAR U

Bus Master ..............ccoeceeerenn. default=0 (disabled)
Memory Space..........ccccoeevvennene default=0 (disabled)
/O Space  ....ocovvveieee default=0 (disabled)
Offset 7-6 - Status RWC
15 Reserved (detected parity error).......... always reads 0
14 Signalled System Error ................c..c.o....... default=0
13  Received Master Abort................cccoeneee. default=0
12 Received Target Abort................ccoocuenenn. default=0
11  Signalled Target Abort...............cccoeneeee. default=0
10-9 DEVSEL# Timing
00 Fast
01 Medium......cccovvervieereeiiecreene. default (fixed)
10 Slow
11 Reserved
8-0 Reserved ........ccoiiiiiiiiiiinienn, always reads 0

Offset 8 - Revision ID (nnh) RO
7-0  Silicon Revision Code (0 indicates first silicon)
06h Corresponds to Chip Revision D
Offset 9 - Programming Interface (00h).......cceeceeeeresnnenns RO

Offset A - Sub Class Code (03h=USB Controller)

Offset B - Base Class Code (0Ch=Serial Bus Controller)RO

Offset C — Cache Line Size (00h) RO

Offset D - Latency Timer
7-0 Timer Value

RW
default = 16h

Offset E - Header Type (00h) RO
Offset F - BIST (00h) RO
Offset 23-20 - USB 1I/0 Register Base Address............... RW

31-16 Reserved  .......cccccoovviiviiiieiieienn, always reads 0

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 3C - Interrupt Line (00h)

7-4 Reserved ..., always reads 0
3-0 USB Interrupt Routing........................ default = 16h

0000 Disabled.......cccooererireneiieieieieneneen default

0001 IRQ1

0010 Reserved

0011 IRQ3

0100 IRQ4

0101 IRQ5

0110 IRQ6

0111 IRQ7

1000 IRQ8

1001 TIRQ9

1010 IRQ10

1011 IRQ11

1100 IRQ12

1101 IRQ13

1110 IRQ14

1111 Disabled

RW

RO

Offset 3D - Interrupt Pin (04h)
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USB-Specific Configuration Registers

Offset 40 - Miscellaneous Control 1 RW

Offset 41 - Miscellaneous Control 2 RW

7  PCI Memory Command Option

0 Support Memory-Read-Line, Memory-Read-
Multiple, & Memory-Write-&-Invalidate ....def

1 Only support Mem Read, Mem Write Cmds

6  Babble Option
0 Automatically disable babbled port when EOF

babble 0CCUrS ........ccecevenieiriieieenn default

1 Don’t disable babbled port

5  PCI Parity Check Option
0 Disable PERR# generation..................... default
1 Enable parity check and PERR# generation

4  Frame Interval Select
0 Imsframe.....cooimverveeceeccncncncneneeneee default
1 0.1 ms frame

3 USB Data Length Option
0 Support TD length up to 1280................ default
1 Support TD length up to 1023

2  USB Power Management
0 Disable USB power management .......... default
1 Enable USB power management

1 DMA Option
0 8 DW burst access with better FIFO latencydef
1 16 DW burst access (original performance)

0 PCI Wait States
0 Zero Wait.....coceeeeeeeeeeieienenenceeeeenee default
1 One wait

7  USB 1.1 Improvement for EOP
0 USB Specification 1.1 Compliant ......... default
If a bit stuffing error occurs before EOP, the
receiver will accept the packet
1 USB Specification 1.0 Compliant
If a bit stuffing error occurs before EOP, the
receiver will ignore the packet

6-5 Reserved (Do Not Program).................... default=0
4  Hold PCI Request for Successive Accesses
0 Disable
1 Enable.....ocoieiieiiieieeeeceeeeee, default

Setting this bit to “enable” causes the system to treat
the USB request as higher priority
3 Frame Counter Test Mode
0 Disable.....ccooeieeieieeeeeee e default
1 Enable
2 Trap Option
0 Set trap 60/64 status bits only when trap 60/64
enable bits are set. .......ccccoceverenercennnnn. default
1 Set trap 60/64 status bits without checking
enable bits
1  A20gate Pass Through Option
0 Pass through A20GATE command sequence
defined in UHCT .........coocovniiiiiieeee default
1 Don’t pass through Write I/O port 64 (ff)
0 USBIRQ Test Mode
0 Normal Operation..........c.cceeecveeruveenueenne default
1  Generate USB IRQ
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Offset 42 - FIFO Control RW
7-4 Reserved ..., always reads 0
3-2 Reserved (Do Not Program).................... default=0
1-0 Release Continuous REQ After “N” PCICLKSs

00 Do NotRelease........cccocevevreerriereereenenne. default

01 N=32PCICLKs
10 N =64 PCICLKs
11 N =96 PCICLKs

Offset 48 - CRC Control RW

7-2 Reserved ..., always reads 0
1 Lengthen PRESOF Time

0 Disable ....cooveeeeieeiieeeeeceeee e, default
1 Enable

0 Issue Zero Bad CRC Code on FIFO Under-run
0 Issue Non-Zero CRC..........cceeevvrenrennnen. default

1 Issue All Zero CRC

Offset 60 - Serial Bus Release Number RO
7-0 Release Number ............................. always reads 10h
Offset 83-80 — PM Capability RO
31-0 PM Capability .................... always reads 00020001h
Offset 84 — PM Capability Status RW
7-0 PM Capability Status ......................... default = 00h

Supports 00h (Off) and 11h (On) only

Offset C1-C0 - Legacy Support RO
15-0 UHCI v1.1 Compliant................ always reads 2000h

USB 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 0 Status / Control

1/0 Offset 13-12 - Port 1 Status / Control
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Device 0 Function 3 Registers - USB Controller 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 1/O registers. The PCI configuration registers are
located in the function 3 PCI configuration space of the
VT8231. The USB 1/O registers are defined in UHCI
specification v1.1. The registers in this function control USB
ports 2-3 (see function 2 for ports 0-1).

PCI Configuration Space Header

Offset 1-0 - Vendor ID
15-0 Vendor ID

RO
(1106h = VIA Technologies)

Offset 3-2 - Device ID
15-0 Device ID

RO
(3038h = VT8231 USB Controller)

Offset 5-4 - Command
15-8 Reserved

RW
always reads 0

Address Stepping...................... default=0 (disabled)
Reserved (parity error response).................. fixed at 0
Reserved (VGA palette snoop)........c.......... fixed at 0

Memory Write and Invalidate . default=0 (disabled)
Reserved (special cycle monitoring) fixed at 0

S = NWAR U

Bus Master ..............ccoeceeerenn. default=0 (disabled)
Memory Space..........ccccoeevvennene default=0 (disabled)
/O Space  ....ocovvveieee default=0 (disabled)
Offset 7-6 - Status RWC
15 Reserved (detected parity error).......... always reads 0
14 Signalled System Error ................c..c.o....... default=0
13  Received Master Abort................cccoeneee. default=0
12 Received Target Abort................ccoocuenenn. default=0
11  Signalled Target Abort...............cccoeneeee. default=0
10-9 DEVSEL# Timing
00 Fast
01 Medium......cccovvervieereeiiecreene. default (fixed)
10 Slow
11 Reserved
8-0 Reserved ........ccoiiiiiiiiiiinienn, always reads 0

Offset 8 - Revision ID (nnh) RO
7-0  Silicon Revision Code (0 indicates first silicon)
Offset 9 - Programming Interface (00h)........ccceeeuueereeenene RO

Offset A - Sub Class Code (03h=USB Controller)

Offset B - Base Class Code (0Ch=Serial Bus Controller)RO

Offset C — Cache Line Size (00h) RO

Offset D - Latency Timer
7-0 Timer Value

RW
default = 16h

Offset E - Header Type (00h) RO
Offset F - BIST (00h) RO
Offset 23-20 - USB I/O Register Base Address............... RW
31-16 Reserved  .......cccocooeeiiviiriieiieienns always reads 0
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 3C - Interrupt Line (00h) RW

7-4 Reserved ..., always reads 0
3-0 USB Interrupt Routing default = 16h

0000 Disabled.......cccooeverinenieieieieieneneen default

0001 TRQ1

0010 Reserved

0011 IRQ3

0100 IRQ4

0101 IRQ5

0110 IRQ6

0111 IRQ7

1000 IRQ8

1001 IRQ9

1010 IRQ10

1011 IRQL11

1100 IRQ12

1101 TIRQ13

1110 IRQ14

1111 Disabled

Offset 3D - Interrupt Pin (04h) RO

Revision 2.32, September 1, 2004

-88-

Device 0 Function 3 Registers - USB Controller Ports 2-3



v Technologies, Inc.
PaALZ we connect

VT8231 South Bridge

USB-Specific Configuration Registers

Offset 40 - Miscellaneous Control 1 RW

Offset 41 - Miscellaneous Control 2 RW

7  PCI Memory Command Option

0 Support Memory-Read-Line, Memory-Read-
Multiple, & Memory-Write-&-Invalidate ....def

1 Only support Mem Read, Mem Write Cmds

6  Babble Option
0 Automatically disable babbled port when EOF

babble 0CCUrS ........ccecevenieiriieieenn default

1 Don’t disable babbled port

5  PCI Parity Check Option
0 Disable PERR# generation..................... default
1 Enable parity check and PERR# generation

4  Frame Interval Select
0 Imsframe.....cooimverveeceeccncncncneneeneee default
1 0.1 ms frame

3 USB Data Length Option
0 Support TD length up to 1280................ default
1 Support TD length up to 1023

2  USB Power Management
0 Disable USB power management .......... default
1 Enable USB power management

1 DMA Option
0 8 DW burst access with better FIFO latencydef
1 16 DW burst access (original performance)

0 PCI Wait States
0 Zero Wait.....coceeeeeeeeeeieienenenceeeeenee default
1 One wait

7  USB 1.1 Improvement for EOP
0 USB Specification 1.1 Compliant ......... default
If a bit stuffing error occurs before EOP, the
receiver will accept the packet
1 USB Specification 1.0 Compliant
If a bit stuffing error occurs before EOP, the
receiver will ignore the packet

6-5 Reserved (Do Not Program).................... default=0
4  Hold PCI Request for Successive Accesses
0 Disable
1 Enable.....ocoieiieiiieieeeeceeeeee, default

Setting this bit to “enable” causes the system to treat
the USB request as higher priority
3 Frame Counter Test Mode
0 Disable.....ccooeieeieieeeeeee e default
1 Enable
2 Trap Option
0 Set trap 60/64 status bits only when trap 60/64
enable bits are set. .......ccccoceverenercennnnn. default
1 Set trap 60/64 status bits without checking
enable bits
1  A20gate Pass Through Option
0 Pass through A20GATE command sequence
defined in UHCT .........coocovniiiiiieeee default
1 Don’t pass through Write I/O port 64 (ff)
0 USBIRQ Test Mode
0 Normal Operation..........c.cceeecveeruveenueenne default
1  Generate USB IRQ
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Offset 42 - FIFO Control RW
7-4 Reserved ..., always reads 0
3-2 Reserved (Do Not Program).................... default=0
1-0 Release Continuous REQ After “N” PCICLKSs

00 Do NotRelease........cccocevevreerriereereenenne. default

01 N=32PCICLKs
10 N =64 PCICLKs
11 N =96 PCICLKs

Offset 48 - CRC Control RW

7-2 Reserved ..., always reads 0
1 Lengthen PRESOF Time

0 Disable ....cooveeeeieeiieeeeeceeee e, default
1 Enable

0 Issue Zero Bad CRC Code on FIFO Under-run
0 Issue Non-Zero CRC..........cceeevvrenrennnen. default

1 Issue All Zero CRC

Offset 60 - Serial Bus Release Number RO
7-0 Release Number ............................. always reads 10h
Offset 83-80 — PM Capability RO
31-0 PM Capability .................... always reads 00020001h
Offset 84 — PM Capability Status RW

7-0 PM Capability Status ..... supports 00h and 11h only

Offset C1-C0 - Legacy Support RO
15-0 UHCI v1.1 Compliant................ always reads 2000h

USB 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 2 Status / Control

1/0 Offset 13-12 - Port 3 Status / Control
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Device 0 Function 4 Regs - Power Management, SMBus
and HWM

This section describes the ACPI (Advanced Configuration and
Power Interface) Power Management system of the VT8231
which includes a System Management Bus (SMBus) interface
controller and Hardware Monitoring (HWM) subsystem. The
power management system of the VT8231 supports both
ACPI and legacy power management functions and is
compatible with the APM v1.2 and ACPI v1.0 specifications.

PCI Configuration Space Header

Offset 1-0 - Vendor ID RO
15-0 VendorID ... (1106h = VIA Technologies)
Offset 3-2 - Device ID RO
15-0 DeviceID .............. (8235h = ACPI Power Mgmt)
Offset 5-4 - Command RW
15-8 Reserved  .......ccccooviiiiiiiiiiree always reads 0
7  Address Stepping ............ccccooveiiiiiiinneene. 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.................... fixed at 0
3 Reserved (special cycle monitoring)............ fixed at 0
2 Bus Master .......c.c.ccooiiininiiniinieneeienens fixed at 0
1 Memory Space..........ccoocvevvevieceeeienienieennnn fixed at 0
0 T/OSpace ....coocooeoreieieieeeeee e fixed at 0
Offset 7-6 - Status RWC
15 Detected Parity Error........................ always reads 0
14 Signalled System Error ..................... always reads 0
13 Received Master Abort...................... always reads 0
12 Received Target Abort...................... always reads 0
11  Signalled Target Abort...................... always reads 0
10-9 DEVSEL# Timing
00 Fast
01 Medium .....ccovvevrieeieeiieereene, default (fixed)
10 Slow
11 Reserved
8 Data Parity Detected.......................... always reads 0
7  Fast Back to Back Capable ............... always reads 1

6-0 Reserved ..., always reads 0

Offset 8 - Revision ID (nnh) RO
7-0 Silicon Revision Code

Offset 9 - Programming Interface (00h) .....cceeeeeeeeeeeececeens RO

The value returned by this register may be changed by writing
the desired value to PCI Configuration Function 4 offset 61h.

Offset A - Sub Class Code (00h) RO

The value returned by this register may be changed by writing
the desired value to PCI Configuration Function 4 offset 62h.

Offset B - Base Class Code (00h) RO

The value returned by this register may be changed by writing
the desired value to PCI Configuration Function 4 offset 63h.

Offset 0D - Latency Timer RW
7-0 Timer Value.........ccccccoooovivviiiiiieiiiinnne, default=0
Offset OE - Header Type (00h) RO
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Power Management-Specific PCI Configuration Registers

Offset 40 — General Configuration 0 RW Offset 41 - General Configuration 1 RW
7  Thermal Alarm Source Select 7  1/O Enable for ACPI I/O Base
0  From GPI17 (pin P3)....ccocevvvererrnnne. default 0 Disable access to ACPI I/O block ......... default

1 From any of the three internal temperature
sensing circuits (see Rx43 and Rx44 of
Hardware Monitoring configuration space)

6  Sleep Button
0 Disable ....ccocereriniiieieieeeeee default
1 Sleep Button is on GPI18 (pin K3)

5 Debounce LID and PWRBTN# Inputs for 200us

0 Disable ....coooeeeeeeeeeieeeeeeeeeeee e default
1 Enable
4  Reserved  ......ccooccoiiiiiiiiiiiiiie, always reads 0
3  Microsoft Sound Monitor in Audio Access
0 Disable ..uueviiiiieiiiieieie e default
1 Enable
2  Game Port Monitor in Audio Access
0 DiSable .cooouviiiiiiieiieeeee s default
1 Enable
1 SoundBlaster Monitor in Audio Access
0 Disable ....c..ooeeeeeeeeeieeeeee e default
1 Enable
0  MIDI Monitor in Audio Access
(U D 1 1Y: 1) (SRR default
1 Enable

5-4

1 Allow access to Power Management 1/O
Register Block (see offset 4B-48 to set the
base address for this register block). The
definitions of the registers in the Power
Management I/O Register Block are included
later in this document, following the Power
Management Subsystem overview.

ACPI Timer Reset
0 Normal Timer Operation ....................... default
1 Reset Timer
PMU Timer Test Mode (Do Not Program)....def =0
ACPI Timer Count Select
0 24-bit TIMET....ceeeieeeeeseeeee e default
1 32-bit Timer
RTC Enable Signal Gated with PSON (SUSC#) in
Soft-Off Mode
0 Disable.....cocevereeienieiiinieceee default
1 Enable
Clock Throttling Clock Select (STPCLK#)
This bit controls the timer tick base for the throttle
timer.
0 30 usec (480 usec cycle time when using a 4-

Dit tIMET) .o default
1 1 msec (16 msec cycle time when using a 4-bit
timer)

The timer tick base can be further lowered to 7.5 usec
(120 usec cycle time when using a 4-bit timer) by
setting Rx8D[4] = 1. When Rx8D[4] = 1, the setting
of this bit is ignored.

Reserved (Do Not Program).................... default =0
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Offset 42 - ACPI Interrupt Select RW Offset 45-44 - Primary Interrupt Channel (0000h)........ RW
7  ATX /AT Power Indicator ................ccoocvneenn. RO 15 1/0 = Ena/Disa IRQ15 as Primary Intrpt Channel
0 ATX 14 1/0 = Ena/Disa IRQ14 as Primary Intrpt Channel
1 AT 13 1/0 = Ena/Disa IRQ13 as Primary Intrpt Channel
6  SUSCHState ..........oovveeiiiiiiiiecceccees RO 12 1/0 = Ena/Disa IRQ12 as Primary Intrpt Channel
5 Reserved ..., always reads 0 11  1/0 = Ena/Disa IRQ11 as Primary Intrpt Channel
4  SUSC# AC-Power-On Default Value.................. RO 10 1/0 = Ena/Disa IRQ10 as Primary Intrpt Channel
This bit is written at RTC Index 0D bit-7. 9 1/0 = Ena/Disa IRQ9 as Primary Intrpt Channel
3-0 SCI Interrupt Assignment 8 1/0 = Ena/Disa IRQS8 as Primary Intrpt Channel
0000 Disabled ........coceeverierienenenenineneeeeene default 7  1/0 = Ena/Disa IRQ7 as Primary Intrpt Channel
0001 TIRQ1 6 1/0 = Ena/Disa IRQ6 as Primary Intrpt Channel
0010 Reserved 5 1/0 = Ena/Disa IRQS as Primary Intrpt Channel
0011 IRQ3 4 1/0 = Ena/Disa IRQ4 as Primary Intrpt Channel
0100 IRQ4 3 1/0 = Ena/Disa IRQ3 as Primary Intrpt Channel
0101 TIRQS5 2 Reserved ... always reads 0
0110 IRQ6 1 1/0 = Ena/Disa IRQ1 as Primary Intrpt Channel
0111 IRQ7 0 1/0 = Ena/Disa IRQO as Primary Intrpt Channel
1000 IRQ8
1001 TRQ9 Offset 47-46 - Secondary Interrupt Channel (0000h).... RW
1010 IRQ10 15 1/0 = Ena/Disa IRQ1S5 as Secondary Intr Channel
1011 IRQ11 14 1/0 = Ena/Disa IRQ14 as Secondary Intr Channel
1100 IRQ12 13 1/0 = Ena/Disa IRQ13 as Secondary Intr Channel
1101 IRQ13 12 1/0 = Ena/Disa IRQ12 as Secondary Intr Channel
1110 IRQ14 11 1/0 = Ena/Disa IRQ11 as Secondary Intr Channel
1111 IRQ15 10 1/0 = Ena/Disa IRQ10 as Secondary Intr Channel
9 1/0 = Ena/Disa IRQ9 as Secondary Intr Channel
Offset 43 — Internal Timer Read Test RO 8  1/0 = Ena/Disa IRQS as Secondary Intr Channel
7-0 Internal Timer Read Test 7  1/0 = Ena/Disa IRQ7 as Secondary Intr Channel
6 1/0 = Ena/Disa IRQ6 as Secondary Intr Channel
5 1/0 = Ena/Disa IRQS as Secondary Intr Channel
4 1/0 = Ena/Disa IRQ4 as Secondary Intr Channel
3 1/0 = Ena/Disa IRQ3 as Secondary Intr Channel
2 Reserved  .....oocoooiiiiiiieieeee always reads 0
1 1/0 = Ena/Disa IRQ1 as Secondary Intr Channel
0 1/0 = Ena/Disa IRQO as Secondary Intr Channel
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Offset 4B-48 — Power Management I/O Base ................. RW

31-16 Reserved

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

15-7 Power Management I/O Register Base Address.

Port Address for the base of the 128-byte Power
Management 1/O Register block, corresponding to
ADI[15:7]. The "I/O Space" bit at offset 41 bit-7
enables access to this register block. The definitions
of the registers in the Power Management I/O
Register Block are included later in this document,
following the Power-Management-Specific PCI
Configuration register descriptions and the Power
Management Subsystem overview.

6-0 0000001b
Offset 4C — Host Bus Power Management Control........ RW
7-4 Thermal Duty Cycle
This field determines the duty cycle of STPCLK#
when the THRM# pin is asserted. The STPCLK#
duty cycle when THRM# is NOT asserted is
controlled by PMIO Rx10[3:0]. 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-
3  THRM Enable
0 Disable ...ccooeeeiieieieeee e default
1 Enable
2 Frame Input as Resume Event in C3
0 Disable ....ccoovieiiiieeieieeeeeeeee e default
1 Enable
1 Reserved ....ocooooviieiiiiiiiieeeee, always reads 0

0 CPU Stop Grant Cycle Select
0 From Halt and Stop Grant Cycle............ default
1 From Stop Grant Cycle
This bit is combined with I/O space Rx2C[3] for
controlling the start of STPCLK# assertion during
system suspend mode (PMIO Rx10[9] should be set
to 0):
Rx2CJ[3] Rx4C[0]
Function 4 Function 4
I/O Space  Cfg Space  STPCLK# Assertion
0 X Immediate
1 0 Wait for CPU Halt
/ Stop Grant cycle
1 1 Wait for CPU
Stop Grant cycle
Offset 4D — Throttle / Clock Stop Control.........ccceeeeeeee RW
7  Throttle Timer Reset...............ccocoevvevinnin. def=0
6-5 Throttle Timer
This field determines the number of bits used for the
throttle timer, which in conjunction with the throttle
timer tick determines the cycle time of STPCLK#.
For example, if a 2-bit timer and a 7.5 usec timer tick
are selected, the STPCLK# cycle time would be 30
usec (2**2 x 7.5). If a 4-bit timer and a 7.5 usec
timer tick is selected, the cycle time would be 120
usec (2**4 x 7.5).
0X  4-Bit oo default
10 3-Bit
11 2-Bit
(see also Rx8C[7-4] and PMIO Rx10[3-0])
4  Fast Clock (7.5us) as Throttle Timer Tick
This bit controls whether the throttle timer tick uses
7.5 usec as its time base (120 usec cycle time when
using a 4-bit timer).
0 Timer Tick is selected by Rx81[1]........ default
1 Timer Tick is 7.5 usec (Rx81[1] is ignored)
3 SMI Level Output (Low)
0 Disable......ccoooerieiieieeee e default
1 Enable
2 Internal Clock Stop for PCI Idle
0 Disable.....ccooereeieieeeeeeee default
1 Enable
1  Internal Clock Stop During C3
0 Disable......cocerereeieieieeneeee default
1 Enable
0 Internal Clock Stop During Suspend
0 Disable...c.ccocevereeieiiiinininececee default
1 Enable
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Offset 53-50 - 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

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

29 Conserve Mode Status .
This bit reads 1 when in Conserve Mode occurs and the GPO timer counts down to zero, then
28 Conserve Mode Enable the GPO Timer Timeout Status bit is set to one (bit-2
0 Disable ....ccoeviniiieiieieeeeeeee default of the Global Status register at Power Management
1 Enable Register 1/0 Space Offset 28h). Additionally, if the
GPO Timer Timeout Enable bit is set (bit-2 of the
27-26 Secondary Event Timer Count Value Global Enable register at Power Management
00 2 milliSeconds .........occoooosroorrrrroee. default Register /O Space Offset 2Ah), then an SMI is
01 64 milliseconds generated.
10 % second GPO Timer Automatic Reload
11 by EOI + 0.25 milliseconds 0 GPO Timer St(.)ps at0 ... RRRAIERR default
25 Secondary Event Occurred Status 1 Reload GPO timer automatically after counting
This bit reads 1 to indicate that a secondary event has c‘lown to 0
occurred (to resume the system from suspend) and 1-0  GPO Timer Base
the Secondary event timer is COUIltiIlg down. 00 DiSable.....uueieeiviiiiiiiiiiieiieeeeeeeeeeis default
24  Secondary Event Timer Enable 01 1/16 second
0 DiSable ..uvvviiiiiiiiiieeeeeee e default 10 1 sepond
1 Enable 11 1 minute
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
7  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 GPI1 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 /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.
6  GP1 Timer Automatic Reload
0 GP1 Timer stops at 0 .......cccceeveveeereeenen. default
1 Reload GP1 timer automatically after counting
down to 0
5-4 GP1 Timer Base
00 Disable .....ccoceeeeieieiiiie e default
01 1/16 second
10 1 second
11 1 minute
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Offset 54 — Power Well Control WO Offset 55 — Miscellaneous Control RW
7  SMBus Clock Select 7  CPUSTP# Deasserted to SUST# Deasserted Time
0 SMBus Clock from 14.31818 MHz Divider 0 T-2MSEC wureeiiiieieeeeieeeee e default

1 SMBus Clock from RTC 32.768 KHz ... defult
6 STR Power Well Output Gating
0 DiSable ..coouvviiiiiiiiieeeee e default
1 Enable
5 SUSC#=0 for STR
0 Disable ...ccuvvvieeeieeiieeeeeeeeeeeeee default
1 Enable
4  SUSSTI1#/ GPO3 Select (Pin N5)
O SUSSTIH oo default
1 GPO3
3  GPO2/SUSBH# Select (Pin P2)
O SUSBH .o default
1 GPO2
2 GPO1/SUSA# Select (Pin P1)
O SUSAH e default
1 GPOl
1-0 GPOO (SLOWCLK) Output Selection (Pin R4)
00 From GPOO (PMU I/O Rx4C[0]) .......... default
01 1Hz
10 4Hz
11 16Hz

1 125-250 usec

6 SUSST# Deasserted Before PWRGD for STD

Wakeup
0 Disable.....ooovevieiiiiiiieeeeeeee e default
1 Enable
5-4 Reserved .......cocooiiiiiiiiiiiiiieee, always reads 0

3 SMB2/GPO Select
0 SMBDT2/SMBCK2........ccooevvveenennn. default
1 GPO26/GPO27

2 Alert On LAN (AOL) 2 SMB Slave
0 Enable....ccoceeeiiiiiiiiiieieeeeee e default
1 Disable

1 SUSCLK / GPO4 Select
0 SUSCLK...coooiiieiiieeeeeeeeeeeee e default
1 GPO4

0 USB Wakeup for STR / STD / SoftOff
0 Disable......cooveeeeveiiiiieeeeeeeeee e default
1 Enable

Offset 56 — Power On / Reset Control RW

7-5 Reserved ..., always reads 0
4  Power On/ Reset via AOL2 SMBus GPIO
0 Disable.....ccoeiieieieeeeeee e default
1 Enable
3-0 CPU Frequency Strapping Value Output to NMI,
INTR, IGNNE#, and A20M# during RESET#
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Offset 58 — GP2 / GP3 Timer Control RW

Offset 59 — GP2 Timer RW

7

5-4

GP3 Timer Start
On setting this bit to 1, the GP3 timer loads the value
defined by Rx5A and starts counting down. The GP3
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 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 [/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.
GP3 Timer Automatic Reload

0 GP3 Timer stops at 0 .......ceceveeeeveeeveenee. default

1 Reload GP3 timer automatically after counting

down to 0

GP3 Timer Tick Select

00 Disable .....ccoceeeeieieiinenereeceeeee default

01 1/16 second

10 1 second

11 1 minute

GP2 Timer Start
On setting this bit to 1, the GP2 timer loads the value
defined by Rx59 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 /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 [/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.
GP2 Timer Automatic Reload

0 GP2 Timer stops at 0 .......eeevveeveeeveennee. default

1 Reload GP2 timer automatically after counting

down to 0

GP2 Timer Tick Select

00 Disable .....ccoceeeeeeienininenenenceeeeee default

01 1/16 second

10 1 second

11 1 minute

7  Write: GP2 Timer Load Value .............. default =0
Read: GP2 Timer Current Count

Offset SA — GP3 Timer RW

7  Write: GP3 Timer Load Value .............. default =0
Read: GP3 Timer Current Count
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Offset 61 — Program Interface Read Value........cceeeeenene WO
7-0 Rx09 Read Value

The value returned by the register at offset 9h (Programming

Interface) may be changed by writing the desired value to this

location.

Offset 62 - Sub Class Read Value WO
7-0 Rx0A Read Value

The value returned by the register at offset 0Ah (Sub Class

Code) may be changed by writing the desired value to this

location.

Offset 63 - Base Class Read Value WO
7-0 Rx0B Read Value

The value returned by the register at offset 0Bh (Base Class

Code) may be changed by writing the desired value to this

location.
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Hardware-Monitor-Specific Configuration Registers

System Management Bus-Specific Configuration Registers

Offset 71-70 — Hardware Monitor I/O Base........cccoeeeneeee RW Offset 93-90 — SMBus 1/0 Base RW
15-7 1/O Base (128-byte I/O space) ................. default =0 31-16 Reserved  .......ccoccooiiiiiiiiiiieiees always reads 0
must be multiple of 256 15-4 1/0 Base (16-byte I/O space)................ default = 00h

6-0 Fixed ... always reads 0000001b 3-0 Fixed e always reads 0001b
Offset 74 —Hardware Monitor Control ........cceeeeeuecnccnneee RW Offset D2 — SMBus Host Configuration ........cceeeeecnneene RW

7-4 Reserved
3  Hardware Monitoring Interrupt
0 SMI e default
1 SCI
2-1 Reserved ..., always reads 0
0 Hardware Monitoring I/O Enable
0 Disable hardware monitor functions....... default
1 Enable hardware monitor functions

7-4 Reserved
3 SMBus Interrupt Select

0 SMI e default
1 SCI

2 SMBus 64KHz Clock
0 Disable..cuueiiiiiiiiiiiiieeeeeee s default

1 Enable. Valid only if Function 4 Rx54[7] =1
(SMBus clock selected from RTC 32.768KHz)
1 SMBus IRQ
0 Disable......coveveeeeiiiiieeeeeeee e default
1 Enable
0 SMBus Host Controller Enable
0 Disable SMB controller functions......... default
1 Enable SMB controller functions

Offset D3 — SMBus Host Slave Command .......ccccceeeeeeees RW
7-0  SMBus Host Slave Command Code.......... default=0

Offset D4 — SMBus Slave Address for Port 1................. RW
7-0 SMBus Slave Address for Port1............... default=0

Bit-0 must be set to 0 for proper operation

Offset DS — SMBus Slave Address for Port 2................. RW
7-0 SMBus Slave Address for Port2............... default=0

Bit-0 must be set to 0 for proper operation

Offset D6 — SMBus Revision ID RO
7-0 SMBus Revision Code
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General Purpose 1/0O Control Registers

Offset E0 — GPI Inversion Control RW
7-0 GPI[27-24, 19-16] Inversion Control
0 Non-inverted input, falling edge ............ default
1 Inverted input, rising edge
Offset E1 — GPI SCI / SMI Select RW
7-0 GPI[27-24, 19-16] SCI / SMI Select
0 SCI e default
1 SMI
Offset E4 — GPO Pin Select RW
7  GPO22-23 / IOR#, IOW# Select (Pins U7, T7)
0 U7=GPIO22, T7=GPIO23 ................. default

1 U7=I0R#, T7 = IOW#
6 GPO020-21/LA20-21 Select (Pins W13, Y13)
0 W13 =GPIO20, Y13 =GPIO21............. default
(also USBOC2-3# if PMIO Rx4E[4-5] = 1)
1 WI13=LA20, Y13 =LA21
5 GPIO19, ACSDIN2 Select (Pin G5)
0 GS5=GPI19oeeoooeeeeeeeeeceeeerecereeereeeee. default
1 G5=GPO19/ACSDIN2
4  SLP#/GPOT7 Select (Pin U6)

0 U6 =SLPH oo default
1 U6=GPO7

3 MCCS#/ GPO17 Select (Pin W6)
0 W6E=MCCSH# ..o default

1 W6=GPOl7

2 PCS0#/ GPO16 Select (Pin Y6)
0 Y6 =PCSOH oo default
1 Y6=GPO16

1 PCISTP#/ GPOG6 Select (Pin T4)
0 T4=PCISTPH...commoreeemmerrecereereerrerrecrene default
1 T4=GPO6

0 CPUSTP#/GPOS5 Select (Pin W2)
0 W2 =CPUSTPH..overoorrermrererreerreceene. default
1 W2=GPO5

Offset ES — GPIO 1I/O Select 1 RW
7  GPI15 Pin Function (Pin Y8)
0 FORx58[5]=0: Y8 =GPIIS................ default
FO Rx58[5]=1: Y8 =LDRQ#
1 ACSDIN3
6  GPIOC Pin Function (Pin J5)
0 J5=GPIOC ....cccieirteieeieeeeeiee e default

1 J5=CHSINOUT
5 GPO14-15 Pin Function (Pins R8 and US)

0 IRTX and IRRX .....cccecvvveiieiieieernne, default
1 GPOI14-15

4  GPO12-13 Pin Function (Pins H5 & H4)
0 GPOI12-13.iiiieicceccc e default

1 JAB2 and JBB2
3  GPO8-9, GPI10-11 (Pins W11, T10, Y11, V11)
0 GPOS8/9 pins are HGNT1# / HGNT2#,
GPI10/11 pins are HREQ1# / HREQ2# default
1 GPO8-9, GPI10-11
2 GPOI10-11, GPI12-13 (Pins Y10, V10, U10, W10)
0 GPO10/11 pins are LGNT1#/ LGNT2#
GPI112/13 pins are LREQ1# / LREQ2# . default
1 GPOI10-11, GPI12/13
1  GPI19/GPO19 Pin Function (Pin G5)

0 GS5=GPIY .o default
1 G5=GPO19

0 GPI18/GPO18 Pin Function (Pin K3)
0 K3=GPI8 .o default
1 K3=GPO18/FAN2

Offset E6 — GPIO 1/O Select 2 RW

7  GPI31/GPO31 (GPIOE) Pin Function (Pin W3)

0 GPIB1 e, default

1 GPO31/GPIOE
6 GPI30/GPO30 (GPIOD) Pin Function (Pin Y1)
0 GPI30 e default
1 GPO30/GPIOD
5-2 Reserved ......ccooeiieiiiiiiiieeee, always reads 0
1  GPI25/GPO25 (GPIOC) Pin Function (Pin J5)
0 GPI25 e default
1 GPO25/GPIOC
0 GPI24/GPO24 (GPIOA) Pin Function (Pin Y2)
0 GPI24 .o default
1 GPO24/GPIOA

Offset E7 — GPO Output Type RW

7 GPO31 OD/TTL Select (Pin W3)
0 OD e default
1 TTL

6 GPO30 OD/TTL Select (Pin Y1)
0 OD e default
1 TTL

5-2 Reserved  ......ccooeiieiiiiiiiieeen, always reads 0
1  GPO25 OD/TTL Select (Pin J5)

0 OD e default
1 TTL

0 GPO24 OD/TTL Select (Pin Y2)
0 OD e default
1 TTL
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Power Management I/O-Space Registers

Basic Power Management Control and Status

1/0 Offset 1-0 - Power Management Status.......ccceeeeees RWC

1/0 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

14-12
11
10

7-6

Wakeup Status ...........ccoceveeviieniiiieennn. 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).

Reserved  ......coocooviiviiiieee always reads 0
Abnormal Power-Off............................. default=0
RTC Status default=0

This bit is set when the RTC generates an alarm (on
assertion of the RTC IRQ signal).

Sleep Button Status..................ccccoueennne. default=0
This bit is set when the sleep button (SLPBTN# /
GPI18) is pressed.

Power Button Status.............cc.cccceeeenen. default=10
This bit is set when the PWRBTN# signal is asserted
LOW. If the PWRBTN# signal is held LOW for
more than four seconds, this bit is cleared, the Power
Button Status bit is set, and the system will transition
into the soft off state.

Reserved  .......coccoviiiiiiiii always reads 0
Global Status............ccccooeiiniinine default=0
This bit is set by hardware when BIOS Release 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.

Bus Master Status...........c.ccocceceeeieninenns 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.

Reserved  .......coccooiiiiiiiii always reads 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

14-12 Reserved

11
10

7-6

3-1

Reserved  .......coccoiiiiiiiiiiie always reads 0

........................................ always reads 0
Reserved  ......ccoovviiiiiieee always reads 0
RTC Enabledefault =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.

Sleep Button Enable....................cccocce... default=0
This bit may be set to trigger either an SCI or SMI
when the Sleep Button Status bit is set.

Power Button Enable ................c..c..c........ 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 Power Button Status bit is set.

Reserved ... always reads 0
Global Enable ............c.coocoociniiinnn 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.

Reserved  ......ccooovviiiieieee always reads 0

Reserved ... always reads 0
ACPI Timer Enable ............................... 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

1/0 Offset 0B-08 - Power Management Timer ...............

15
14
13

12-10

o

7-3

Soft Resume

Reserved always reads 0
Sleep Enable always reads 0
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 (bits 12-10 of this
register).

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
VCCS and VBAT planes remain on.

Reserved
Power On Suspend without Reset
Power On Suspend with CPU Reset

110 Power On Suspend with CPU/PCI Reset

111 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 always reads 0
STD Command Generates System Reset Only

011
100
101

0 Disable ....c.oooveieieieeee e, default
1 Enable
Reserved  .......cocooiiiiiniiinii always reads 0
Global Release................coeuvveennnnn.. 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
0 Bus master requests are ignored by power
management logic
1 Bus master requests transition the processor
from the C3 state to the CO state
SCI Enable
Selects the power management event to generate
either an SCI or SMI:
0 Generate SMI.......cccoeveevieninincninenennee 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.

31-24 Extended Timer Value

23-0

This field reads back 0 if the 24-bit timer option is
selected (Rx41 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  .......ccocoviiiiiiiinienieiee always reads 0
11 PCI Stop (PCISTP# asserted) when PCKRUN# is

Deasserted
0 Enable ....coooovveiiiiiiiieeeee default
1 Disable
10 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

9  Host Clock Stop Enable
0 STPCLK# will be asserted in C3 state...default
1 STPCLK# will be asserted in C3 and S1 state
8  Assert SLP# for Processor Level 3 Read
0 DiSable ..cccuveiiieieeieeeeeeee e default
1 Enable
Used in Slot-1 systems only.
7-5 Reserved  .....coccooiiiiiiiiiieieieeen always reads 0

4  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 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 Rx4D[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-

/O Offset 14 - Processor Level 2 RO

7-0 Level 2 e always reads 0
Reads from this register put the processor into the
Stop Grant state (the VT8231 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 e, 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

/O Offset 21-20 - General Purpose Status................... RWC /O Offset 23-22 - General Purpose SCI Enable............ RW
15 Reserved ..., always reads 0 15 Reserved ..o, always reads 0
14 Enable SCI on setting of PMIO Rx20[14] ...... def=0

14 USB Wake-Up Status 13 Enable SCI on setting of PMIO Rx20[13]...... def=0
For STR / STD / Soff 12 Enable SCI on setting of PMIO Rx20[12] ...... def=0

13 AC97 Wake-Up Status 11  Enable SCI on setting of PMIO Rx20[11]...... def=0
Can be set only in suspend mode 10  Enable SCI on setting of PMIO Rx20[10] ......def=0

12 Battery Low Status 9  Enable SCI on setting of PMIO Rx20[9]........ def=0
This bit is set when the BATLOW# input is asserted 8  Enable SCI on setting of PMIO Rx20]8]........ def=0

low. 7  Reserved ... always reads 0

11 Notebook Lid Status 6  Enable SCI on setting of PMIO Rx20][6]........ def=0
This bit is set when the LID input detects the edge 5  Enable SCI on setting of PMIO Rx20[5] ........ def=0
selected by Rx2C bit-7 (0=rising, 1=falling). 4  Enable SCI on setting of PMIO Rx20[4]........ def=0

10 Thermal Detect Status 3 Enable SCI on setting of PMIO Rx20[3] ........ def=0
This bit is set when the THRM input detects the edge 2 Enable SCI on setting of PMIO Rx20[2] ........ def=0
selected by Rx2C bit-6 (0=rising, 1=falling). 1  Enable SCI on setting of PMIO Rx20[1]........ def=0

9  USB Resume Status 0  Enable SCI on setting of PMIO Rx20][0]........ def=0

This bit is set when a USB peripheral generates a
resume event.

8 Ring Status
This bit is set when the RING# input is asserted low.

7  Reserved ... always reads 0

6 INTRUDER# Status
This bit is set when the INTRUDER# pin is asserted
low.

5 PME# Status
This bit is set when the PME# pin is asserted low.

4 EXTSMI# Status
This bit is set when the EXTSMI# pin is asserted
low.

3  Internal LAN PME Status
This bit is set when the internal LAN PME signal is
asserted.

2 Internal KBC PME Status
This bit is set when the internal KBC PME signal is
asserted.

1  GPII1 Status
This bit is set when the GPI1 pin is asserted low.

0 GPIO Status
This bit is 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 and the
condition occurs.

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.

I/O Offset 25-24 - General Purpose SMI Enable............ RW
15-14 Reserved  ....cccovvivvieieeieeieenen, always reads 0
13  Enable SMI on setting of PMIO Rx20[13] .....def=0
12 Enable SMI on setting of PMIO Rx20[12] .....def=0
11 Enable SMI on setting of PMIO Rx20[11] .....def=0
10 Enable SMI on setting of PMIO Rx20[10] .....def=0
9  Enable SMI on setting of PMIO Rx20[9] ....... def=0

8  Enable SMI on setting of PMIO Rx20[8] ....... def=0

7  Reserved ... always reads 0

6  Enable SMI on setting of PMIO Rx20[6] ....... def=0

5  Enable SMI on setting of PMIO Rx20[5] ....... def=0

4  Enable SMI on setting of PMIO Rx20[4] ....... def=0

3 Enable SMI on setting of PMIO Rx20(3] ....... def=0

2 Enable SMI on setting of PMIO Rx20[2] ....... def=0

1  Enable SMI on setting of PMIO Rx20([1] ....... def=0

0

Enable SMI on setting of PMIO Rx20[0] ....... def=0

These bits allow generation of an SMI using a separate set of
conditions from those used for generating an SCIL.
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Generic Power Management Registers

/O Offset 29-28 - Global Status RWC /O Offset 2B-2A - Global Enable RW
15 GPIO Range 1 Access Status ............c..cc........ def=0 15 GPIO Range 1 SMI Enable............................ def=0
14 GPIO Range 0 Access Status .......................... def=0 14 GPIO Range 0 SMI Enabile............................. def=0
13 GP3 Timer Timeout Status...............c.cccceene. def=0 13 GP3 Timer Timeout SMI Enable................... def=0
12 GP2 Timer Timeout Status..............c.cccceeee. def=0 12 GP2 Timer Timeout SMI Enable.................... def=0
11  SERIRQ SMI Status..........cccceceeveevienenencnenne. def=0 11 SERIRQ SMI Enable..........c...ccocovinininnnnnn def=0

10-9 Reserved  ......ccccoovveiviiierieieene always reads 0 10-9 Reserved  ......ccooooveviiiiiiieieree always reads 0

8 PCKRUN# Resume Status................cccceeneneee. def=0 8 PCKRUN# Resume Enable............................. def=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 Resume Status .......................... def=0 7  Primary IRQ Resume Enable ........................ def=0
This bit is set at the occurrence of primary IRQs as This bit may be set to trigger an SMI to be generated
defined in Rx45-44 of PCI configuration space when the Primary IRQ Resume Status bit is set.

6  Software SMI Status.............cocooeiiiiiinnennnn. def=0 6 SMI on Software SMI ............ccccoviiiinininnen. def=0
This bit is set when the SMI Command port (offset This bit may be set to trigger an SMI to be generated
2F) is written. when the Software SMI Status bit is set.

5 BIOS Statusdef=0 5 SMlIon BIOS Status...........c.ccocooirininneennnn. def=0
This bit is set when the Global Release bit is set to This bit may be set to trigger an SMI to be generated
one (typically by the ACPI software to release when the BIOS Status bit is set.
control of the SCI/SMI lock). When this bit is reset
(by writing a one to this bit position) the Global
Release bit is reset at the same time by hardware.

4  Legacy USB Status...........cccoceviinieninncnnnnen. def=0 4 SMlonLegacy USB........ocoooiiiiiniiiiiie def=0
This bit is set when a legacy USB event occurs. This bit may be set to trigger an SMI to be generated

when the Legacy USB Status bit is set.

3 GP1 Timer Time Out Status......................... def=0 3 SMI on GP1 Timer Time Out ......................... def=0
This bit is set when the GP1 timer times out. This bit may be set to trigger an SMI to be generated

when the GP1 Timeout Status bit is set.

2 GPO Timer Time Out Status...............ccc....... def=0 2 SMI on GP0 Timer Time Out ......................... def=0
This bit is set when the GPO timer times out. This bit may be set to trigger an SMI to be generated

when the GP0O Timeout Status bit is set.

1  Secondary Event Timer Time Out Status...... def=0 1  SMI on Secondary Event Timer Time Out....def=0
This bit is set when the secondary event timer times This bit may be set to trigger an SMI to be generated
out. when the Secondary Event Timer Timeout Status bit

0 Primary Activity Status............c..cooceinienn. def=0 is set.

This bit is set at the occurrence of any enabled 0 SMI on Primary Activity...........cccocenennnn. def=0

primary system activity (see the Primary Activity
Detect Status register at offset 30h and the Primary
Activity Detect Enable register at offset 34h). After
checking this bit, software can check the status bits in
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 offset 2Ah 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.

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

10

-]

IDE Secondary Bus Power-Off

(U D 1 TY: 1) (SRR default
1 Enable
IDE Primary Bus Power-Off
0 DiSable ..coouviiiiiiiiiieeeee s default
1 Enable
Reserved  ......ccccooveviviivieieeiee, always reads 0
SMI Active (INSMI)
0 SMI Inactive.........coooveeeeeveeeccneeeeeeeeeenns default

1 SMI Active. If the SMIIG bit is set, this bit
needs to be written with a 1 to clear it before
the next SMI can be generated.

LID Triggering Polarity
0 Rising Edge.....ccocovvevieiieieeeieeeen, default
1 Falling Edge

THRM Triggering Polarity
0 Rising Edge......ccooeviiniinieiiiiiiiceee. default
1 Falling Edge

Battery Low Resume Disable
0 Enable resume......cc.cccccevevenenencnennenne. default

1 Disable resume from suspend when
BATLOWH# is asserted
SMI Lock (SMIIG)

0 Disable SMI Lock
1  Enable SMI Lock (SMI low to gate for the
NEXt SMI) oot default

Wait for Halt / Stop Grant Cycle for STPCLK#
Assertion

0 Don’t Wait ...oceveerieiieieieeeeceece default

1 Wait
This bit works with Function 4 Rx4C[7] to control
the start of STPCLK# assertion.
Power Button Triggering Select

0 SCI/SMI generated by PWRBTN# rising edge

1 SCI/SMI generated by PWRBTN# low level
Set to zero to avoid the situation where Power Button
Status is set to wake up the system then reset again
by Power Button Status to switch the system into the
soft-off state.

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 (bit-5 of the
Power Management Enable register at offset 2), then
setting this bit causes an SCI to be generated
(because setting this bit causes the Global Status bit
to be set).
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
bit-6 of the Global Enable register at offset 2Ah),
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 offset 37-34. All bits default to 0, are set by hardware
only, and may only be cleared by writing s to the desired bit.

31-11 Reserved ......ccoooovvviivienieiiereeeeen, always read 0

10 Audio Access Status
Set if Audio is accessed.

9 Keyboard Controller Access Status
Set if the KBC is accessed via I/O port 60h.

8  VGA Access Status
Set if the VGA port is accessed via I/O ports 3BO0-
3DFh or memory space A0000-BFFFFh.

7  Parallel Port Access Status
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
Set if the serial port is accessed via 1/O ports 2F8-
2FFh or 2E8-2EFh (COM2 & COM4 respectively).

5 Serial Port A Access Status
Set if the serial port is accessed via I/O ports 3F8-
3FFh or 3E8-3EFh (COM1 & COM3, respectively).

4  Floppy Access Status
Set if the floppy controller is accessed via 1/O ports
3F0-3F5h or 3F7h.

3  Secondary IDE Access Status
Set if the IDE controller is accessed via 1/O ports
170-177h or 376h.

2 Primary IDE Access Status
Set if the IDE controller is accessed via 1/O ports
1F0-1F7h or 3F6h.

1  Primary Interrupt Activity Status
Set on the occurrence of a primary interrupt (enabled
via the "Primary Interrupt Channel" register at
Function 4 PCI configuration register offset 44h).

0  PCI Master Access Status
Set on the occurrence of PCI master activity.

Note: The bits above correspond to the bits of the Primary
Activity Detect Enable register at offset 34 (see right hand
column of this page): if the corresponding bit is set in that
register, setting of the above bits will cause the Primary
Activity Status bit to be set (bit-0 of the Global Status register
at offset 28). Setting of Primary Activity Status may be set up
to enable a "Primary Activity Event": an SMI will be
generated if Primary Activity Enable is set (bit-0 of the Global
Enable register at offset 2Ah) and/or the GPO timer will be
reloaded if the "GPO Timer Reload on Primary Activity" bit is
set (bit-0 of the GP Timer Reload Enable register at offset 38
on this page).

Note: Bits 2-9 above also correspond to bits of the GP Timer
Reload Enable register (see offset 38 on next page): 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 offset 33-30. Setting of any of these bits also sets the
Primary Activity Status bit (PMIO Rx28[0]) which causes the
GPO timer to be reloaded (if Primary Activity GPO Enable is
set) or generates an SMI (if Primary Activity Enable is set).

31-11 Reserved  ......cccooovvieiieieiieeee always read 0

10 SMI on Audio Status
0 Don't set Rx28[0] if Audio Status is set ...... def
1 Set Rx28[0] if Audio Status is set

9 SMI on Keyboard Controller Status
0 Don't set Rx28[0] if KBC Status is set........ def
1 Set Rx28[0] if KBC Status is set

8 SMI on VGA Status
0 Don't set Rx28[0] if VGA Status is set........ def
1 Set Rx28[0] if VGA Status is set

7  SMI on Parallel Port Status
0 Don't set Rx28[0] if LPT Status is set ......... def
1 Set Rx28[0] if LPT Status is set

6  SMI on Serial Port B Status
0 Don't set Rx28[0] if COMB Status is set..... def
1 Set Rx28[0] if COMB Status is set

5  SMI on Serial Port A Status
0 Don't set Rx28[0] if COMA Status is set .... def
1 Set Rx28[0] if COMA Status is set

4  SMI on Floppy Status
0 Don't set Rx28[0] if FDC Status is set......... def
1 Set Rx28[0] if FDC Status is set

3 SMI on Secondary IDE Status
0 Don't set Rx28[0] if SIDE Status is set........ def
1 Set Rx28[0] if SIDE Status is set

2 SMI on PrimaryIDE Status
0 Don't set Rx28[0] if PIDE Status is set........ def
1 Set Rx28[0] if PIDE Status is set

1  SMI on Primary INTR Status
0 Don't set Rx28[0] if PIRQ Status is set ....... def
1 Set Rx28[0] if PIRQ Status is set

0  SMI on PCI Master Status
0 Don't set Rx28[0] if DRQ Status is set........ def
1 Set Rx28[0] if DRQ Status is set
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I/0 Offset 3B-38 - GP Timer Reload Enable.................. RW 1/0 Offset 40 — Extended I/O Trap Status........ccceueeeee RWC
All bits in this register default to 0 on power up. 7-5 Reserved ..., always read 0
31-8 Reserved ... always read 0 4  BIOS Write Access Status
7  GP1 Timer Reload on KBC Access 3  GP3 Timer Second Timeout With No Cycle
0 Normal GPI Timer Operation................ default 2 GP3 Timer Second Timeout Status
1 Setting of KBC Status causes the GP1 timer to 1  GPIO Range 3 Access Status
reload. 0  GPIO Range 2 Access Status
6  GPI1 Timer Reload on Serial Port Access
0 Normal GP1 Timer Operation ............... default I/O Offset 42 — Extended I/O Trap Enable ...........c....... RW
1 Setting of COM Status causes the GP1 timer to 7-5 Reserved  ......ccociiiiiiiiiiiiiiiiiene always read 0
reload. 4  SMI on BIOS Write Access
0 Disable......ccoooeerieiieieeee e default
5  Reserved ..o, always read 0 1 Enable (can be reset only by OCI Reset)
3  Reserved  ......cociiiiiiiiiiiee, always read 0
4  GP1 Timer Reload on VGA Access 2 GP3 Timer Second Timeout Reboot
0 Normal GP1 Timer Operation ............... default 0 Disable.....ccocveeeieciieiieiecieeee e, default
1 Setting of VGA Status causes the GP1 timer to 1 Enable
reload. 1  SMI on GPIO Range 3 Access
3 GP1 Timer Reload on IDE/Floppy Access 0 Disable.....ccocerereeieieieereeeee default
0 Normal GP1 Timer Operation ............... default 1 Enable
1 Setting of FDC Status, Secondary IDE Status, 0  SMI on GPIO Range 2 Access
or Primary IDE Status causes the GP1 timer to 0 Disable...c.ccocevereeieieiiinineneeeeee default
reload. 1 Enable

2 GP3 Timer Reload on GPIO Range 1 Access

0 Normal GP3 Timer Operation ............... default
1 Setting of GR1 Status 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 Status causes the GP2 timer to
reload.

0 GPO Timer Reload on Primary Activity

0 Normal GPO Timer Operation ............... default

1 Setting of Primary Activity Status causes the
GPO 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).

1/0 Offset 45 — Miscellanous Status

RW

7-5

S =N WA

Reserved  .....cccoocveviieiieieiieieeeen, always read 0
Lateset PCSn# By IOR/IOW# (0/1) Status

FM SMI or Serial SMI Status

HWM IRQ Status

SMBus IRQ Status

SMBus Resume Status
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General Purpose 1/0 Registers

/O Offset 4B-48 - GPI Port Input Value (GPIVAL)......RO /O Offset SO — GPI Pin Change Status .........ccceeeeencenes RW
31-0 GPI[31-0] Input Value...........ccccereennenee. Read Only 7  GPI27 Pin Change Status ....................... default=0
6  GPI26 Pin Change Status......................... default =10
IO Offset 4F-4C - GPO Port Output Value (GPOVAL)RW 5  GPI25 Pin Change Status ........................ default=0
Reads from this register return the last value written (held on 4  GPI24 Pin Change Status....................... default =0
chip). For pins that can be used as both input and output 3 GPI19 Pin Change Status........................ default =0
(GPIO pins 20-27 and 30-31) the output is OD (open drain) so 2 GPI18 Pin Change Status ........................ default =0
to use one of these pins as an input pin, a one must be written 1 GPI17 Pin Change Status...................... default =0
to the corresponding bit of this register. 0  GPI16 Pin Change Status......................... default = 0
31-0 GPOJ[31-0] Output Value.............. def = FFFFFFFFh

/O Offset 52 — GPI Pin Change SCI/SMI Select........... RW

7  GPI27 Pin Change SCI / SMI Select

6  GPI26 Pin Change SCI / SMI Select

5  GPI25 Pin Change SCI / SMI Select

4  GPI24 Pin Change SCI / SMI Select

3 GPI19 Pin Change SCI / SMI Select

2 GPI18 Pin Change SCI / SMI Select

1  GPI17 Pin Change SCI / SMI Select

0  GPI16 Pin Change SCI / SMI Select

0 SCI on pin input change ...........c............ default
1 SMI on pin input change

/O Offset 59-58 — 1/0 Trap PCI I/O Address.......ccoueeeee RO
15-0 PCI Address During 1/0 Trap SMI

1/0 Offset SA —1/O Trap PCI Command / Byte Enable RO

7-4 PCI Command Type During I/O Trap SMI
3-0 PCI Byte Enable During 1/O Trap SMI
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System Management Bus I/O-Space Registers

The base address for these registers is defined in Rx93-90 of

the Function 4 PCI configuration registers.

The System

Management Bus I/O space is enabled for access by the
system if RxD2[0] = 1.

/O Offset 00 — SMBus Host Status RWC
7-5 Reserved .....coccoeiiiiiiiiiieiee, always reads 0
4  Failed Bus Transaction RWC
0 SMBus interrupt not caused by failed bus
trANSACHION ..o default
1 SMBus interrupt caused by failed bus
transaction. This bit may be set when the
KILL bit (I/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 ..o 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
completion.........ceeeeveereeienieeeeee 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..............ceeveenenne default
1 SMBus host controller is busy processing a

command. None of the other SMBus registers
should be accessed if this bit is set.

1/0 Offset 01h — SMBus Slave Status.......cecceveeceneencenee RWC
7-6 Reserved ..., always reads 0

5  Alert Status RWC

0 SMBus interrupt not caused by SMBALERT#

SIGNAL .ovovieiieie e default

1 SMBus interrupt caused by SMBALERT#

4  Shadow 2 Status

0

1

3 Shadow 1 Status

0

1

2 Slave Status

0

1

1  Reserved
0 Slave Busy

0

1

signal. This bit will be set only if the Alert
Enable bit is set in the SMBus Slave Control
Register at I/O Offset R08[3]. This bit is only
set by hardware and can be cleared by writing
a 1 to this bit position.

RWC
SMBus interrupt not caused by address match
to SMBus Shadow Address Port 2 ........ default
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.

RWC
SMBus interrupt not caused by address match
to SMBus Shadow Address Port 1 ........ default
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.

RWC
SMBus interrupt not caused by slave event
match ... default

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.
........................................ always reads 0
RO
SMBus controller slave interface is not
processing data .........cceceeeverienieniennenne. default
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
6  Start
0  Writing 0 has no effect...........ccccceeeenee. 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 Reserved  ......coccooiiiiiiiiiiieie always reads 0
4-2 SMBus Command Protocol
000 Quick Read or Write ........ccoeevveeveennnnne default

001 Byte Read or Write
010 Byte Data Read or Write
011 Word Data Read or Write
100 Reserved
101 Block Read or Write
110 Reserved
111 Reserved
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.

7-0 SMBUS Host Command........................... default=0
This field contains the data transmitted in the
command field of the SMBus host transaction.

1/O Offset 04h — SMBus Host Address ........cccoeeanienanseens RW
The contents of this register are transmitted in the address
field of the SMBus host transaction.

7-1 SMBUS Address..........c.cccveevveeerreenrennen. 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...........ccooceeiiinininincnnens 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 | bytes are
stored here.

7-0 SMBUSDatal.......cccocoevviiininininenn. 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 Block Data..........c.ccoeeevenennnns default=0
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1/0 Offset 08h — SMBus Slave Control RW

1/0 Offset 0B-0Ah — SMBus Slave Event .......ccccceeeeeeeee. RW

7-4 Reserved
3  SMBus Alert Enable

0 Disable ..ueiiiiiiiiiiiiiieiee e 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 ...ccuvvvieeeieeiieeeeeeeeeeeeee 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 ....ccooveiieiieeeeee 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 ..ccccoevenerieiiieiceneeceeee 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...........ceeceee. 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..................ccccoeevennee.. 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 ..............ccocoeeienene default =0
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........ccceecccnneeeeeee 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...............cccooenenennn. 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.

1/0 Offset 0Fh — SMBus Slave Address......ccceeeeeessnneeeeees RO

7-1 SMBus Slave Address ..... bits 7-4 are fixed at 0011b
0 Reserved .....ocooooiiiiiiieieeee always reads 0
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Hardware Monitor I/O Space Registers

The I/O base address for access to the Hardware Monitor
registers is defined in Rx71-70 of function 4 PCI configuration
space. The hardware monitor I/O space is enabled for I/O
access by the system if Rx74[0] = 1.

Offset 29 — FAN1 (Pin K2) Count Reading ......ccccceeeeeees RW
Offset 2A — FAN2 (Pin K3) Count Reading ......cceeeeeeeenes RW

The above two locations store the number of counts of the
internal clock per fan revolution.

Offset 10 — Digital Filter Parameter 7-0.......cccccceuecnsennene RW Offset 2B — High Limit — UIC2 RW
Offset 11 — Digital Filter Parameter 15-8........ccccccceuueeeees RW Offset 2C — Low Limit — UIC2 RW
Offset 12 — Digital Filter Parameter 19-16...................... RW Offset 2D — High Limit — UIC3 RW
Offset 13 — Analog Data 15-8 RW Offset 2E — Low Limit — UIC3 RW
Offset 14 — Analog Data 7-0 RW Offset 2F — High Limit — UIC4 RW
Offset 15 — Digital Data 7-0 RW Offset 30 — Low Limit — UIC4 RW
Offset 16 — Channel Counter RW Offset 31 — High Limit — UIC5 RW
Offset 17 — Data Valid & Channel Indicators..........c.c... RW Offset 32 — Low Limit — UIC5 RW
Offset 1F —Temp Reading 1 — CPU Thermal Diode....... RW Offset 33 — High Limit — Internal 3.3V ......ccccceceeennincenne RW
Offset 21 — Temp Reading 2 - UIC1 (Pin M1) ......c.cceee.. RW Offset 34 — Low Limit — Internal 3.3V......cccecceenrenniennnanes RW
Temperature sensor 2 is an external sensor input on pin M1 Offset 35 — High Limit— 2.5V /-12V (reserved) ............ RW
which has 10-bit resolution. The high order 8 bits are stored Offset 36 — Low Limit — 2.5V / <12V (reserved) ............ RW

here and the low order 2 bits are stored in Rx49[5-4]. Only
the high order 8 bits are used for comparison with the limit
values in offsets 3D and 3E.

Offset 22 — Voltage Input Default — UIC2 (Pin M3)....... RW
Offset 23 — Voltage Input Default — UIC3 (Pin M2)....... RW
Offset 24 — Voltage Input Default — UIC4 (Pin L4)........ RW
Offset 25 — Voltage Input Default — UIC5 (Pin L1)........ RW
Offset 26 — Voltage Reading — 3.3V Internal VCC......... RW
Offset 27 — Voltage Reading — 2.5V or —12V.....ceceenurnnes RW
Offset 28 — Reserved (-5V Sense Voltage Reading)........ RW
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Offset 3B — FAN1 Fan Count Limit RW
Offset 3C — FAN2 Fan Count Limit RW

The above two locations store the number of counts of the
internal clock per fan revolution for the low limit of the fan
speed.

Offset 3D — High Limit — UIC1 (Temp 2 Default) ......... RW
Offset 3E — Low Limit — UIC1 RW
Offset 3F — Stepping ID Number RW

Note:  For high limits, comparisons are ‘“greater than”
comparisons. For low limits, comparisons are “less than or
equal” comparisons.

One consequence of the above is that if high limits are set to
all ones (FFh or 11111111b), interrupts are disabled for high
limits (i.e., interrupts will only be generated for cases when
voltages are equal to or below the low limits).
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Offset 40 — Hardware Monitor Configuration................ RW
7 Initialization
0 Normal operation ...........cccecveeeerieneeennen. default

1 Restore power-up default values to this
register, the interrupt status and mask registers,
the FAN/RST#/OS# register, and the OS#
Configuration / Temperature Resolution
register. This bit automatically clears itself
since the power-on default is 0.

6  Chassis Intrusion Reset
0 Normal operation ............ccecveeveeeereeennen. default
1 Reset the Chassis Intrusion pin

5 Analog Front End Test Data Output
0 Normal operation .........c.ccceeveeeerienueennen. default
1 Test Data Output

4  Analog Front End
0 Disable ....ccoceveirineiniceneceen default
1 Enable

3  Hardware Monitor Interrupt Clear

0 Normal operation

1 Clear the hardware monitor interrupt output
(does not effect the contents of the interrupt
status register). Normally set during interrupt
SETVICE w.vveeveneeieeeereieeeeeere st default

2 Reserved ... always reads 0
1  Hardware Monitor Interrupt Enable
0 Disable hardware monitor interrupt output ..def
1  Enable hardware monitor interrupt output
0 Start

0 Place hardware monitor in standby mode ....def

1  Enable startup of hardware monitor logic.

At startup, limit checking functions and
scanning begins. All high and low limits
should be set prior to turning on this bit. Note:
the hardware monitor interrupt output will not
be cleared if the user writes a zero to this bit
after an interrupt has occurred (the hardware
monitor interrupt clear bit must be used for
this purpose).
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Offset 41 — Hardware Monitor Interrupt Status 1.......... RO Offset 43 — Hardware Monitor Interrupt Mask 1 ......... RW
7 Fan 2 Error 7 Fan 2 Count Error Mask
LU (O <) 0 () O default 0 Enable interrupt on error status bit set......... def

1 Fan 2 count limit exceeded

1 Disable interrupt on error status bit set

6 Fanl1Error 6 Fan 1 Count Error Mask
0 NO CITOT c.eeiiieeieeeiieeeeee e default 0 Enable interrupt on error status bit set......... def
1 Fan 1 count limit exceeded 1 Disable interrupt on error status bit set
5 Reserved ..., always reads 0 5 CPU Internal Temp (DTD) Over Temp Thermal
Alarm Mask
0 Enable temperature 1 over-temp condition to
control the thermal alarm (function 4 Rx40[7]
4  CPU Internal Tewmperature (DTD) Error automatic CPU clock throttling must be set )def
0 NO CITO ..ot default 1 Disable
1 High or low hot temperature limit exceeded. 4  CPU Internal Temp (DTD) Error Mask
The interrupt mode is determined by 0 Enable interrupt on error status bit set......... def
Temperature Resolution register Rx4B[1-0]. 1 Disable interrupt on error status bit set
3  UIC4 5V / AFE Channel 5 Voltage Error 3  UIC4 5V / AFE-5 Voltage Error Mask
0 NO CITOT c.eeeiiieeieeiieeeeere e e default 0 Enable interrupt on error status bit set......... def
1 High or low limit exceeded 1 Disable interrupt on error status bit set
2 Internal (VCC/3.3V)/ AFE Chan 7 Voltage Error 2 Internal (VCC 3.3V) / AFE-7 Voltage Error Mask
0 NO CITOT..cuieiieiieieeieeteere e default 0 Enable interrupt on error status bit set......... def
1 High or low limit exceeded 1 Disable interrupt on error status bit set
1  North Bridge Core / AFE Chan 4 Voltage Error 1  North Bridge Core / AFE-4 Voltage Error Mask
0 NO CITO ..o default 0 Enable interrupt on error status bit set......... def
1 High or low limit exceeded 1 Disable interrupt on error status bit set
0 CPU Core / AFE Channel 3 Voltage Error 0 CPU Core / AFE-3 Voltage Error Mask
LU (O <) 0 () U default 0 Enable interrupt on error status bit set......... def
1 High or low limit exceeded 1 Disable interrupt on error status bit set
Offset 42 — Hardware Monitor Interrupt Status 2.......... RO Offset 44 — Hardware Monitor Interrupt Mask 2 ......... RW
7-5 Reserved ..o, always reads 0 7-6 Reserved  .....ccccooviiiiiiiiiieieeee, always reads 0
4  Chassis Error 5 UIC1 Over Temp Thermal Alarm Mask
0 NO CITOT ..o default 0 Enable UIClover-temp condition to control
1 Chassis Intrusion has gone high the thermal alarm (function 4 Rx40[7]
3  UIC1 Temperature Error automatic CPU clock throttling must be set)def
LU (O <) 0 () SR default 1 Disable
1 High or low hot temperature limit exceeded. 4  Chassis Intrusion Error Mask
Interrupt mode is determined by Rx4B[3-2]. 0 Enable interrupt on error status bit set......... def
2 Reserved (-5V Error - Analog In 6).. always reads 0 1 Disable interrupt on error status bit set
1  Reserved (-12V Error — Analog In 5)always reads 0 3  UICI1 Temperature Error Mask
0 UICS5 +12V Voltage Error 0 Enable interrupt on error status bit set......... def
0 NO CITOT ..o default 1 Disable interrupt on error status bit set
1 High or low limit exceeded 2 Reserved (-5V Error Mask)............... always reads 0
Note: When either status register is read, status conditions in 1  Reserved (-12V Error Mask)............. always reads 0
that register are reset. In the case of voltage priority 0 UICS +12V Voltage Error Mask
indications, if two or more voltages were out of limits, then 0 Enable interrupt on error status bit set......... def

another indication would automatically be generated if it was
not handled during interrupt service. Errant voltages may be
disabled in the control register until the operator has time to
clear the errant condition or set the limit higher or lower.

1 Disable interrupt on error status bit set
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Offset 45 — Analog Front End Control (00h).................. RW Offset 47 — Hardware Monitor Fan Configuration ....... RW
7  Internal Current Source Select............... default =0 7-6 Fan 2 RPM Control
6  Oscillator Output Select ......................... default =0 00 Divide by 1
5  Clock Source Select..............ccoecvvenennee. default =0 01 Divide by 2 ..oooieiiieieieeeeeeeeee default
4  Clock Frequency Select ........................... default =10 10 Divide by 4
3 Negative Voltage Input Select................. default =0 11 Divide by 8
2 Cycle Time Select...........cccocevvininnnnnen. default =0 5-4 Fan 1 RPM Control
1  Cycle Type Select...........cccocvvvverrvenrannnne. default=0 00 Divide by 1
0 Data Input Select............ccooevrvevrrecrennennen. default=0 01 Divide by 2 .oooovieieieeeeeeeeeeeeee default
10 Divide by 4
Offset 46 — Analog Front End Test Control (00h).......... RW 11 Divide by 8
7 Built In Self Test (BIST) 3-0 Reserved  ..oocoooooioieeeeeeeeeeenn always reads 0
0 Disable ....ccovveiiieeieeeeee default
1 Enable Offset 48 — SMBus Address (2Dh) RW
6-4 BIST Mode Select .............ccccoeeveienenn. default=0 7  SMBus Busy RO
3-1 Reserved ..., always reads 0 0 NOt BUSY..oooeieiieieeeieeee e default
0  Channel Setting 1 Busy (SMBus Transaction In Progress)
0 Disable ...ccooevivinieieieeeceee default 6-0 SMBus Address............c..c......... default =0101101b
1 Enable
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Offset 49 — Hardware Monitor Temp Low Order ValueRW

7-6 Internal Temperature Value Low-Order Bits
Upper 8 bits are stored in offset 1Fh
5-4 UIC1 Temperature Value Low-Order Bits
Upper 8 bits are stored in offset 21h
3 Over Temperature Active Low for PMU to
Control Stop Clock

0 Disable ...cccoovveiieiecieieeeeee e default
1 Enable

2 Chassis Active Low Output 20 msec
0 Disable ....ccooeeeiieieeieeeeeeee e default
1 Enable

1  Interrupt Active High Output
0 Disable ....ccceeeiieiiecieee e, default
1 Enable

0 Analog Front End (AFE)
0 Disable ....coovvieiiiiicieeeeeeeeeeee default
1 Enable

Offset 4A — Universal Input Channel Config (07h)....... RW
7  Reserved ... always reads 0

6  UICS Configuration
0 Voltage Monitoring ..........ccccceveeveeeneenne. default

1 Temperature Monitoring (NTC Thermister)

5  UIC4 Configuration
0 Voltage Monitoring ...........ccceeeeeeeennene default
1 Temperature Monitoring (NTC Thermister)

4  UIC3 Configuration
0 Voltage Monitoring .............cceeverveennenne. default
1 Temperature Monitoring (NTC Thermister)

3 UIC2 Configuration
0 Voltage Monitoring ...........ceceeeevereennenn default
1 Temperature Monitoring (NTC Thermister)

2 UIC1 Configuration
0 Voltage Monitoring
1 Temp Monitoring (NTC Thermister).... default

1-0 Reserved always readsl1

Revision 2.32, September 1, 2004

-117-

Hardware Monitor I/0O Space Registers



W Technologies, Inc.
Pa )Z#8 we connect

VT8231 South Bridge

Offset 4B — Temperature Configuration 1 (15h)............ RW

Offset 4D — Temperature Resolution (00h) ........cccceeeeee... RO

7-4 Reserved  ........coccooiiiiiiieinnn. always reads 0001b
3-2 UIC1 Hot Temp Interrupt Mode Select..... def=01b
1-0 CPU DTD Hot Temp Intrpt Mode Select .. def=01b

Offset 4C — Temperature Configuration 2 (55h)............ RW
7-6 UICS Hot Temp Interrupt Mode Select....... def=01
5-4 UIC4 Hot Temp Interrupt Mode Select....... def=01
3-2 UIC3 Hot Temp Interrupt Mode Select....... def=01
1-0 UIC2 Hot Temp Interrupt Mode Select....... def=01

The following applies to the Interrupt Mode Select fields of
the above two registers:

00 Default Interrupt Mode. An interrupt occurs if
the temperature goes above the hot limit. The
interrupt will be cleared once the status
register is read, but will be generated again
when the next conversion is completed.
Interrupts will continue to be generated until
the temperature goes below the hysteresis
limit.

01 One-Time Interrupt Mode. An interrupt is
generated if the temperrature goes above the
hot limit. The interrupt will be cleared when
the status register is read. Another interrupt
will not be generated until the temperature first
drops below the hysteresis limit.............. default

10 Comparator mode. An interrupt occurs if the
temperature goes above the hot limit. This
interrupt remains active until the temperature
goes below the hot limit (i.e., no hysteresis).

11 Default Interrupt Mode (same as 00)

7-6 UICS Temperature LSBs
5-4 UIC4 Temperature LSBs
3-2 UIC3 Temperature LSBs
1-0 UIC2 Temperature LSBs

Offset 4E — Over Temperature Control (0Fh)............... RW

7-4 Reserved  ....cooooviiiiiiiiiieeeeee, always reads 0
3 UICS Over Temp Condition Activates OT Status

0 Enable

1 Disable ..occooeiiieieiee e default
2 UIC4 Over Temp Condition Activates OT Status

0 Enable

1 Disable ...cccoooiiniiiiiiiiee default
1  UIC3 Over Temp Condition Activates OT Status

0 Enable

1 Disable ..cocoooeririiiiieieee default
0 UIC2 Over Temp Condition Activates OT Status

0 Enable

I Disable ..cocoocevieieiiiiiinincece default
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Device 0 Function 5 & 6 Registers - AC97 Audio & Modem
Codecs

The codec interface is hardware compatible with AC97 and
SoundBlaster Pro. There are two sets of software accessible
registers: PCI configuration registers and I/O registers. The
PCI configuration registers for the Audio Codec are located in
the function 5 PCI configuration space of the VT8231. The
PCI configuration registers for the Modem Codec 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 — Function 5 Audio

Offset 1-0 - Vendor ID RO
15-0 VendorID ... (1106h = VIA Technologies)
Offset 3-2 - Device ID RO
15-0 DeviceID .......... (3058h = VT8231 Audio Codec)
Offset 5-4 - Command RW
15-10 Reserved  .......cccoocvviiiiiiiiienieen, always reads 0
9  Fast Back-to-Back..............c.cooerninnnne fixed at 0
8 SERR#Enable............o.cooooiinnnin fixed at 0
7  Address Stepping ............cccceeveeviieeiieiennenne. fixed at 0
6  Parity Error Response................ccoccoo.e..e. fixed at 0
5 VGA Palette Snoop............ccoeeevvevervennennne. fixed at 0
4  Memory Write and Invalidate.................... fixed at 0
3 Special Cycle Monitoring............................ fixed at 0
2 BusMaster ........ocoooooviiiiiiiiieiieeee e fixed at 0
1  Memory Space..........ccooceevieiieceeieeieeenen. fixed at 0
0 T/OSpace .....occoovvvieiieeenen. default=0 (disabled)
Offset 7-6 - Status RWC
15 Detected Parity Error........................ always reads 0
14 Signalled System Error ............c.cccoeenee. default=0
13 Received Master Abort...............ccceueeeeee. fixed at 0
12 Received Target Abort .............ccceenrnen. fixed at 0
11 Signalled Target Abort................ccocceenee.. fixed at 0
10-9 DEVSEL# Timing
00 Fast
01 Medium.....coceeieiieiiiceeceeee e fixed
10 Slow
11 Reserved
8 Data Parity Error .............cccoooevveninnnnne. fixed at 0
7  Fast Back-to-Back Capable........................ fixed at 0
6-5 Reserved ..., always reads 0
4 PM 1.1 e fixed at 1

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

Offset 8 - Revision ID (nnh) RO
7-0  Silicon Revision Code

Offset 9 - Programming Interface (00h).....cceeceeeeececssennnees RO

Offset A - Sub Class Code (01h=Audio DeVICE) ..eeeeessensees RO

Offset B - Base Class Code (04h=Multimedia Device)..... RO
Offset D - Latency Timer (00h) RO
Offset E - Header Type (00h) RO
Offset F - BIST (00h) RO

Offset 13-10 - Base Address 0 — SGD Control / Status.. RW

31-16 Reserved  .......ccocooeeiiviiniieiieienn, always reads 0

15-8 Base Address.............cccooeevveeeriienneeenennn, default = 00h
7-0  00000001b (256 bytes)

Offset 17-14 - Base Address 1 — FM NMI Status............ RW
31-16 Reserved  .......ccccovviiiiiiiiiiinienens always reads 0
15-2 Base Address...........ccoeevvvveeeieviiinnnnns default = 0000h
1-0 01b (4 bytes)
Offset 1B-18 - Base Address 2 — MIDI Port................... RW
31-16 Reserved  ........coccooiiiiiiiiiieiees always reads 0

15-2 Base Address............cccoeevuvvvveeeeennnnn. default = 0330h
1-0 01b (4 bytes)

Offset 2F-2C — Subsystem ID / Sub Vendor ID............. RO*
*This register is RW if function 5-6 Rx42[5] =1

Offset 34 — Capture Pointer (COh) RO

Offset 3C - Interrupt Line RW

7-4 Reserved
3-0 Audio Interrupt Routing

0000 Disabled........cccouvvveeieiiiiiiiieeiieicieeeee. default

0001 TRQ1

0010 Reserved

0011 TIRQ3

0100 TRQ4

0101 IRQ5

0110 TIRQ6

0111 IRQ7

1000 TIRQ8

1001 TIRQ9

1010 IRQ10

1011 IRQ11

1100 IRQ12

1101 IRQ13

1110 IRQ14

1111 Disabled

Offset 3D - Interrupt Pin (03h) RO

Offset 3E - Minimum Grant (00h RO

Offset 3F - Minimum Latency (00h RO
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PCI Configuration Space Header — Function 6 Modem

Offset 1-0 - Vendor ID RO Offset 13-10 - Base Address 0 — SGD Control / Status.. RW
7-0 VendorID ... (1106h = VIA Technologies) 31-16 Reserved  ........ccccooviiieiiennn. always reads 0
. 15-8 Base Address...............ccooeiiiiiiiinnn. default = 00h
Offset 3-2 - Device ID RO 7-0  00000001b (256 bytes)
7-0 Device ID (3068h =VT8231 Modem Codec)
Offset 3C - Interrupt Line RW
Offset 5-4 - Command RW 7-4 Reserved  ......cccocooeirerenennne. always reads 0
15-10 Reserved  .......ccccooviiiiiiiiiiiieeeen, always reads 0 3-0 Audio Interrupt Routing
9  Fast Back-to-Back................c...coooini fixed at 0 0000 Disabled..........ccooeeeeeeeeeeeeeeeeeeeeens default
8 SERR#Enable..............ooovvvvnviiiiiiiinnnn.. fixed at 0 0001 IRQ1
7  Address Stepping ............ccccooviiiiiiniinene. fixed at 0 0010 Reserved
6  Parity Error Response..................occoee. fixed at 0 0011 IRQ3
5 VGA Palette Snoop............ccceeevverevvennnnne. fixed at 0 0100 IRQ4
4  Memory Write and Invalidate.................... fixed at 0 0101 TRQ5
3 Special Cycle Monitoring............................ fixed at 0 0110 IRQ6
2 BusMaster ..........ccooooeiiiiiiiiiiiieieeeeneenn, fixed at 0 0111 IRQ7
1 Memory Space..........ccoocvevieeiecieeieeieieennnnn fixed at 0 1000 IRQS
0 T/OSpace ...ocooevvvvenveienen. default=0 (disabled) 1001 IRQ9
Offset 7-6 - Status RWC }8}(1) iﬁg}?
15  Detected Parity Error...................... always reads 0 1100 IRQ12
14  Signalled System Error .............................. fixed at 0 1101 IRQ13
13 Received Master Abort............................... fixed at 0 1110 IRQ14
12 Received Target Abort ............................... fixed at 0 1111 Disabled
11  Signalled Target Abort...............cocceeeneeee. fixed at 0
10-9 DEVSEL# Timing Offset 3D - Interrupt Pin (03h) RO
00 Fast
01 Meditm.......ooverveeeereeeeeeeee e fixed ~ Offset 3E - Minimum Grant (00h RO
10 Slow
11 Reserved Offset 3F - Minimum Latency (00h) RO
8 Data Parity Error ..............coccooiinnnne fixed at 0
7  Fast Back-to-Back Capable........................ fixed at 0
6-0 Reserved ........ccociiiiiieiiiiiiiee, always reads 0
Offset 8 - Revision ID (nnh) RO
7-0  Silicon Revision Code (0 indicates first silicon)
Offset 9 - Programming Interface (00h).....cccceeeeneecnncens *RO
Offset A - Sub Class Code (80h) *RO
Offset B - Base Class Code (07h) *RO

*Registers 9-B are RW if function 5-6 Rx44[5] =1

Offset D - Latency Timer (00h) RO
Offset E - Header Type (00h) RO
Offset F - BIST (00h) RO
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Function 5 & 6 Codec-Specific Configuration Registers

Offset 40 — AC97 Interface Status RO Offset 41 — AC Link Interface Control........cceeceeeeiennceeee RW
7-3 Reserved ......cccccoiiiiieiiieiieeee, always reads 0 7  AC-Link Interface Enable (ENAC97)
2 Secondary Codec Ready Status ........ccceeerercurerunne RO 0 Disable......ccoooeerieiieieeeee e default
0 Codec Not Ready 1 Enable
1 Codec Ready (AC97 ctrlr can access codec) 6  AC-Link Reset (ACRST#)
1  AC97 Codec Low-Power Status.......cccceeveerueerncene RO 0 Assert AC-Link Reset........c.cceoeeenneenee. default

0 AC97 Codec not in low-power mode
1  AC97 Codec in low-power mode
0 AC97 Codec Ready Status RO
0 Codec Not Ready
1 Codec Ready (AC97 ctrlr can access codec)

1 De-assert AC-Link Reset
5 AC-Link Sync (RSYNCHI)
0 Release SYNC....ooooovevevvecieieeieeee default
1 Force SYNC High
4  AC-Link Serial Data Out
0 Release SDO.......cccecvevierieriieieeieeeeene, default
1 Force SDO High
3 Variable-Sample-Rate On-Demand Mode
0 Disable......ccoooerieiieieeeeee e, default
1 Enable
Bit valid in function 5 only (reserved in function 6)
2 AC Link SGD Read Channel PCM Data Output
0 Disable.....ccocerereeieieeereeee default
1 Enable
Bit valid in function 5 only (reserved in function 6)
1 AC Link FM Channel PCM Data Out (SELFM)
0 Disable.....cccoocierieiieieiecieeee e default
1 Enable
Bit valid in function 5 only (reserved in function 6)
0 AC Link SB PCM Data Output (SELSB)
0 Disable.....ccoerieieieeeeeeee default
1 Enable
Bit valid in function 5 only (reserved in function 6)
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Offset 42 — Function Enable..........cccceeunee.. RW (Function 5) Offset 44 — MC97 Interface Control.......... RO (Function 5)
Offset 42 — Function Enable..........c.ccceoeneee. RO (Function 6) Offset 44 — MC97 Interface Control......... RW (Function 6)
7  MIDI PnP 7  AC-Link Interface for Slot-5
0 MIDI Port Address Selected by Rx43[3-2]..def 0 DiSAbIe....iieeeeeeeeeee e default
1 MIDI Port Address Selected by [OBase2 1 Enable
6 Mask MIDI IRQ 6 Secondary Codec Support
0 DiISADIC e default 0 Disable.....ccocveevieiieiieiecieeee e default
1 Enable 1 Enable
5  Function 5 Config Reg Rx2C Writable 5  Function 6 Config Reg Rx9-B Writable
0 FS5RX2C-2F RO ..o, default 0 FO6RX9-BRO.....ccooieiiiiiiieeieee, default

1 F5Rx2C-2F RW
4  Gate SoundBlaster PCM When FIFO Empty

0 Disable ...ccvviiieeieeieeeeeeee e default
1 Enable

3 Game Port Enable (ENGAME)
0 Disable ....c.ooeveeeeeeeieeeeee e default

1 Enable (200-207h)

2 FM Enable (ENFM)
(U D 1 TY: 1) (SRR default
1 Enable (388-38B)

1  MIDI Enable (ENMIDI)
0 DiSable ..coouvviiiiieiieieeee e default
1 Enable

0  SoundBlaster Enable (ENSB)
0 Disable ...coveiiieeieeieieeeeeeeeeeeeeee default
1 Enable

Offset 43 — Plug and Play Control............. RW (Function 5)
Offset 43 — Plug and Play Control.............. RO (Function 6)

7-6  SoundBlaster IRQ Select (SBIRQS[1:0])
00 TRQS oot default
01 IRQ7
10 IRQ9
11 IRQI0
5-4 SoundBlaster DRQ Select (SBDRQS[1:0])
00 DMA Channel 0
01 DMA Channel 1........ccocvevveviveniieieennene default
10 DMA Channel 2
11 DMA Channel 3
3-2 MIDI Decode Select (MIDIBASE)
00 300-303h
01 310-313h
10 320-323h
11 330-333N i default
1-0 SoundBlaster Decode Select (SBBASE)
00 220-22FN..cceiiiiiieiieieiie e default
01 240-24Fh
10 260-26Fh
11 280-28Fh

1 F6Rx9-B RW
4  Function 6 Config Reg 2Ch Writable
0 FORX2C-2F RO ....coccovviiiiicicen default
1 F6Rx2C-2F RW
3-0 Reserved ..o, always reads 0

Offset 48 — FM NMI Control.......cccccceeeeeeee RW (Function 5)

Offset 48 — FM NMI Control.......cccccceueeeeeee RO (Function 6)

7-3 Reserved  ....ccocvviiiiiiiieeeee, always reads 0
2  FMIRQ Select
0 Route FM Trap interrupt to NMI........... default
1 Route FM Trap interrupt to SMI
1  FM SGD Data for SoundBlaster Mixing

0 Disable.......coouieeeieiieeeeeeeeeeee e, default
1 Enable
0 FM Trap Interrupt
0 Enable
1 Disable ...c.ooovveeeiieiieeceieie e default
Offset 4B-4A — Game Port Base Address ........cccoeeueeenee RW
15-0 Game Port Base Address................. default = 0200h
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I/O Base 0 Registers —Audio/Modem Scatter/Gather DMA
Read / Write through function 5, R/O through function 6.

I/O Offset 0 — Audio SGD Read Channel Status......... RWC I/O Offset 10 — Audio SGD Write Channel Status ......... RO
7  SGD Active (0 = completed or terminated) ....... RO 7  SGD Active (0 = completed or terminated)....... RO
6 SGD Paused RO 6 SGD Paused RO

5-4 Reserved ..., always reads 0
3 SGD Trigger Queued (will restart after EOL)..RO

5-4 Reserved ..., always reads 0
3 SGD Trigger Queued (will restart after EOL) . RO

2 SGD Stopped (write 1 to resume).........ceeuuee. RWC 2 SGD Stopped (write 1 to resume) .........ccceeeeee RWC
1 SGDEOL RWC 1 SGDEOL RWC
0 SGD Flag RWC 0 SGD Flag RWC
I/O Offset 1 — Audio SGD Read Channel Control ......... RW I/O Offset 11 — Audio SGD Write Channel Control...... RW
7 SGD Start ...eccccvvveeicscsanecnnn WO (always reads 0) 7  SGD Start ...cceeevrvercnssnnncne WO (always reads 0)
0 No effect 0 No effect
1 Start SGD read channel operation 1 Start SGD write channel operation
6  SGD Terminate.........ccceeuuerenee WO (always reads 0) 6  SGD Terminate.......c.ccceeeeuneeene WO (always reads 0)
0 No effect 0 No effect

1 Terminate SGD read channel operation
5-4 Reserved ....always reads 0, writing 1 not allowed
3 SGD Pause
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)
2-0 Reserved ..., always reads 0

1 Terminate SGD write channel operation
5-4 Reserved ....always reads 0, writing 1 not allowed
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)
2-0 Reserved ..., always reads 0

1I/O Offset 2 — Audio SGD Read Channel Type.............. RW 1I/O Offset 12 — Audio SGD Write Channel Type........... RW
7  Auto-Start SGD at EOL (1=Enable)....... default =0 7  Auto-Start SGD at EOL (1=Enable)........ default =0
6 Recording FIFO (1=Enable).................... default =0 6 Recording FIFO (1=Enable).................... default =0
5 PCM 16-Bit Format 5 PCM 16-Bit Format
0 8-BitFormat.........ccccoooeeiiiiiiiiiiiieeen, default 0 8-BitFormat..........ccoooovviiiiieiiiiinean. default

1 16-Bit Format
4 PCM Stereo Format
0  Mono Format ........cceceeverineninciiecneee default
1 Stereo Format
3-2 Interrupt Select
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 (1=Ena)... def=0
0 Interrupt on FLAG @ End-of-Blk (1=Ena)... def=0

1/0 Offset 7-4 — Audio SGD R Ch Table Pointer Base ..RW

31-0 SGD Table Pointer Base Address (even addr) ... W
Current Pointer Address R

1/0 Offset F-C — Audio SGD R Ch Current Count......... RO

31-24 Reserved  .......ccocoiiiiiiiiiiieiee always reads 0
23-0 Current SGD Read Channel Count

SGD Table Format

63 62 61 60-56 55-32 31-0
EOL FLAG STOP -reserved- Base Base
Count Address
[23:0] [31:0]

1 16-Bit Format
4 PCM Stereo Format
0  Mono Format........cccevereneneniniecenne default
1 Stereo Format
3-2 Reserved ..., always reads 0
1  Interrupt on EOL @ End of Block (1=Ena)...def=0
0 Interrupt on FLAG @ End-of-Blk (1=Ena)....def=0

1/0 Offset 17-14 — Audio SGD W Ch Table Pointer BaseRW

31-0 SGD Table Pointer Base Address (even addr).... W
Current Pointer Address R

1/0 Offset 1F-1C — Audio SGD W Ch Current Count... RO

31-24 Reserved  ......occoociviiieieiieeeieens always reads 0
23-0 Current SGD Write Channel Count

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].
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Read / Write through function 5, R/O through function 6.
The following set of registers is dedicated for FM:

/O Offset 20 — FM SGD Read Channel Status............ RWC
7  SGD Active (0 = completed or terminated) ....... RO
6 SGD Paused RO
5-4 Reserved .......ccooiiiiiiieiiiiieieen, always reads 0
3 SGD Trigger Queued (will restart after EOL)..RO
2 SGD Stopped (write 1 to resume)......cceceeeeneeee RWC
1 SGDEOL RWC
0 SGD Flag RWC
/O Offset 21 — FM SGD Read Channel Control............ RW
7 SGD Start ....cceccevvercncneesanes WO (always reads 0)
0 No effect
1 Start SGD read channel operation
6  SGD Terminate......cccceereurerunce WO (always reads 0)
0 No effect
1 Terminate SGD read channel operation
5-4 Reserved ....always reads 0, writing 1 not allowed
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)
2-0 Reserved .......cccoovieiiiiieiieieieen, always reads 0

1/0 Offset 22 — FM SGD Read Channel Type................ RW

7  Auto-Start SGD at EOL (1=Enable)....... default=0
6-4 Reserved ..., always reads 0
3-2 Interrupt Select

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 ....cooeeveeeeeeeieeeeeeeee e default
1 Enable

0 Interrupt on FLAG @ End-of-Blk
(U D 1 1Y: 1) (SRR default
1 Enable

1/0 Offset 27-24 — FM SGD Rd Ch Table Pointer Base RW

31-0 SGD Table Pointer Base Address (even addr) ... W
Current Pointer Address R

1/0 Offset 2F-2C — FM SGD Rd Chan Current Count...RO

31-24 Reserved  ........cocoviiiiiiiiinienieens always reads 0
23-0 Current SGD FM Read Channel Count
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Read / Write through function 6, R/O through function 5.

1/O Offset 40 — Modem SGD Read Channel Status.....RWC
7  SGD Active (0 = completed or terminated) ....... RO
6 SGD Paused RO

5-4 Reserved .......ccociiiiiiiiiiiiiiieen, always reads 0
3 SGD Trigger Queued (will restart after EOL)..RO

2 SGD Stopped (write 1 to resume)......ccccceeeneeee RWC
1 SGD EOL RWC
0 SGD Flag RWC
/O Offset 41 — Modem SGD Read Channel Control.....RW
7 SGD Start ...cecevvericscnrecnnns WO (always reads 0)
0 No effect
1 Start SGD read channel operation
6  SGD Terminate......cceceereererunce 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)
2-0 Reserved .......cccovieiiiiieiieieeieen, always reads 0

1/0 Offset 42 — Modem SGD Read Channel Type.......... RW

7  Auto-Start SGD at EOL (1=Enable)....... default=0
6-4 Reserved ..., always reads 0
3-2 Interrupt Select

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 ...ccvvviieeieeiiieee e default
1 Enable

0 Interrupt on FLAG @ End-of-Blk
0 Disable ....cooeeeeeeeeeeieeeeeeeeeeeeee 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

1/0 Offset 4F-4C — Modem SGD R Ch Current Count..RO

31-24 Reserved  .......ccccooiiiiiiiiiiiieiee always reads 0
23-0 Current SGD Read Channel Count

SGD Table Format

63 62 61 60-56 55-32 31-0
EOL FLAG STOP -reserved- Base Base
Count Address
[23:0] [31:0]

1/0 Offset 50 — Modem SGD Write Channel Status....... RO
7  SGD Active (0 = completed or terminated)....... RO
6 SGD Paused RO

5-4 Reserved ..., always reads 0
3 SGD Trigger Queued (will restart after EOL) . RO

2 SGD Stopped (write 1 to resume) .........cceeeeee RWC
1 SGD EOL RWC
0 SGD Flag RWC
I/O Offset 51 — Modem SGD Write Channel Control... RW
7  SGD Start ...ceeievrvercnssanncne WO (always reads 0)
0 No effect
1 Start SGD write channel operation
6  SGD Terminate.......c.ccceeeeuneeeee 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 RW

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)
2-0 Reserved ..., always reads 0

1/0 Offset 52 — Modem SGD Write Channel Type........ RW

7  Auto-Start SGD at EOL (1=Enable)........ default =0
6-2 Reserved .......occooiiiiiiiiiiieeee, always reads 0
1 Interrupt on EOL @ End of Block (1=Ena)...def=0
0 Interrupt on FLAG @ End-of-Blk (1=Ena)....def=0

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 SF-5C — Modem SGD W Ch Current Count. RO

31-24 Reserved  ......occooociiiiiiiiieieees always reads 0
23-0 Current SGD Write Channel Count

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].
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The audio / modem interface is compliant with AC97. Refer
to the AC97 specification and AC97 Codec data sheets for
further details.

Read / Write through both functions 5 and 6.

Offset 83-80 — AC97 Controller Command / Status....... RW
Read / Write through both functions 5 and 6.

31-30 Codec ID
00 Select Primary Codec
01 Select Secondary Codec
1x -reserved-
29-28 Reserved  .......ccoceiieiiieiiinieiens always reads 0
27 Secondary Codec Data / Status / Index Valid. RWC
0 Not Valid
1 Valid (OK to Read bits 0-23)
26 Reserved ...t always reads 0
25 Primary Codec Data / Status / Index Valid ....RWC

0 Not Valid
1 Valid (OK to Read bits 0-23)
24  AC97 Controller Busy ..........ccccooeeviniiniinienenns RO
0 Primary Codec is ready for a register access
command

1 AC97 Controller is sending a command to the
primary codec (commands are not accepted)
23 Codec Command Register Write Mode............. RW
0 Select Codec command register write mode
1 Select Codec command register read mode
22-16 Codec Command Register Index [7:1].............. RW
Index of the AC97 codec command register to access
(in the attached codec). Data must be written before
or at the same time as Index as writing to the index
triggers the AC97 controller to access the addressed
codec register over the AC-link interface.
15-0 Codec Command Register Data / Status........... RW
W  Codec Command Register Data
R Codec Status Register Data

Offset 87-84 — SGD Status Shadow RO
Read / Only through both functions 5 and 6.

31-30 Reserved  ......ccoocciiiiiiiiieiees always reads 0
29 Modem Write Chan SGD Active Shadow(Rx50[7])
28 Modem Read Chan SGD Active Shadow (Rx40[7])

27-26 Reserved  ........cccooviiiiiiiiiiiniens always reads 0
25 Modem Write Chan SGD STOP Shadow (Rx50([2])
24 Modem Read Chan SGD STOP Shadow (Rx40[2])

23-22 Reserved  ......cccooieciieiieieiieieee always reads 0
21 Modem Write Chan SGD EOL Shadow . (Rx50[1])
20 Modem Read Chan SGD EOL Shadow .. (Rx40[1])

19-18 Reserved  .....ccoccovvieviiiiieieeieene, always reads 0
17 Modem Write Chan SGD FLAG Shadow(Rx50[0])
16 Modem Read Chan SGD FLAG Shadow (Rx40[0])

15 Reserved ..., always reads 0
14 FM Channel SGD Active Shadow............ (Rx20[7])
13 Audio Write Chan SGD Active Shadow.. (Rx10[7])
12 Audio Read Chan SGD Active Shadow... (Rx00[7])
11 Reserved  .....ccccoviiviiiieieieieeee always reads 0
10 FM Channel SGD STOP Shadow ............ (Rx20][2])
9  Audio Write Chan SGD STOP Shadow..(Rx10[2])
8 Audio Read Chan SGD STOP Shadow ... (Rx00[2])

Reserved ... always reads 0
FM Channel SGD EOL Shadow .............. (Rx20[1])
Audio Write Chan SGD EOL Shadow ....(Rx10[1])
Audio Read Chan SGD EOL Shadow .....(Rx00[1])
Reserved  ......ccooooiiiniiiiiie always reads 0
FM Channel SGD FLAG Shadow ........... (Rx20[0])
Audio Write Chan SGD FLAG Shadow . (Rx10[0])
Audio Read Chan SGD FLAG Shadow ..(Rx00[0])

S =N WAR UM

Read / Only through function 5 and Read / Write through
function 6:

Offset 8B-88 — Codec GPI Interrupt Status / GPIO... RWC

31-16 GPI Interrupt Status............c.ccccvevereerveennnennne. RWC
R GPI[15-0] Interrupt Status
W 1 to clear

15-0 Codec GPIO...........cccooiiiiiiiiinceeccce, 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.................. RW
31-16 Interrupt on GPI[15-0] Change of Status ......... RW
0 Disable
1 Enable

15-0 Reserved ......ccocccovvievieviieieeieneenn, always reads 0
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I/O Base 1 Registers — Audio FM NMI Status Registers
These registers are accessable through function 5 only.

I/O Base 2 Registers — MIDI / Game Port
These registers are accessable through function 5 only.

1/0 Offset 0 — FM NMI Status RO 1/O Offset 1-0 — MIDI Base RW
7-2 Reserved ..., always reads 0 15-0 MIDI Port Base Address.................. default = 0330h
1-0 FM NMI Status

00 Undefined 1/0 Offset 3-2 — Game Port Base RW
01 OPL3 Bank 0 15-0 Game Port Base Address................. default = 0200h

10 OPL3 Bank 1
11 Undefined

1/0 Offset 1 — FM NMI Data RO

7-0 FM NMI Data
This register allows readback of the data written to
the FM data port

1/0 Offset 2 — FM NMI Index RO

7-0 FM NMI Index
This register allows readback of the data written to
the FM index port

These registers are functional only if Rx42[6] =1
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Memory Mapped I/O APIC Registers

Memory Address FEC00000 — APIC IndeX......cccoeeenceeee RW
7-0 APIC Index .......cccoocenininiiieieienne, default = 00h
8-bit pointer to APIC registers.
Memory Address FEC00013-10 — APIC 32-bit Data....RW
31-0 APIC 32-bitData .................... default = 0000 0000h
Data for the APIC register pointed to by the APIC
index

Memory Address FEC00020 — APIC IRQO Pin AssertionWO

Indexed I/0 APIC 32-bit Registers

7-5 Reserved  ......ooccoooviiiiiiiiiieieiee, 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...................... 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.

Offset 0 — APIC Identification (0000 0000h).................. RW
31-28 Reserved  .......ccoocveiiiiiiiieieeees always reads 0
27-24 APIC Identification...............c..ccoceeennee default=0

Software must program this value before using the
APIC.
23-0 Reserved ..o, always reads 0

Offset 1 — APIC Version (0017 0011h) RO
31-24 Reserved  ......cccoooveiieiieieiee, always reads 00h

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).

15-8 Reserved  ......ccooooveiiiiienieiee always reads 00h

7-0 APIC Version............cccceeeveeenne. always reads 11h
The implementation version for this APIC is 11h.

Offset 2 — APIC Arbitration (0000 0000h) ......coccoueeneeneee RO

31-28 Reserved  .......ccocveiieiieieiinen, always reads 00h
27-24 APIC ArbitrationID...................... always reads 00h
23-0 Reserved  .......ccooocieiiieiiiiieie, always reads 00h
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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.

Offset 11-10 — I/O Redirection — APIC IRQ0................. RW
Offset 13-12 — I/O Redirection — APIC IRQl. ................. RW
Offset 15-14 — I/0 Redirection — APIC IRQ2................. RW
Offset 17-16 — I/0 Redirection — APIC IRQ3.........ccccee.. RW
Offset 19-18 — I/O Redirection — APIC IRQM4................. RW
Offset 1B-1A — 1/0 Redirection — APIC IROS..........c..c.. RW
Offset 1D-1C — I/0O Redirection — APIC IRQG .......ccceeeee RW
Offset 1F-1E — I/O Redirection — APIC IRQ7........cceuueee RW
Offset 21-20 — I/0 Redirection — APIC TRQS...........cceec.. RW
Offset 23-22 — I/0 Redirection — APIC IRQ9........cccoeuee RW
Offset 25-24 — I/0 Redirection — APIC IRQ10............... RW
Offset 27-26 — I/0 Redirection — APIC IRQ11............... RW
Offset 29-28 — I/O Redirection — APIC IRQ12............... RW
Offset 2B-2A — 1/0 Redirection — APIC IRQ13.............. RW
Offset 2D-2C — 1/0 Redirection — APIC IRQ14 ............. RW
Offset 2F-2E — I/O Redirection — APIC IRQ15.............. RW
Offset 31-30 — I/O Redirection — APIC IRQ16............cc.. RW
Offset 33-32 — I/O Redirection — APIC IRQ17 ............... RW
Offset 35-34 — I/O Redirection — APIC IRQ18............... RW
Offset 37-36 — 1/0 Redirection — APIC IRQ19................ RW
Offset 39-38 — I/O Redirection — APIC IRQ20............... RW
Offset 3B-3A — 1/0 Redirection — APIC IRQ21.............. RW
Offset 3D-3C — I/O Redirection — APIC IRQ22.............. RW
Offset 3F-3E — I/O Redirection — APIC IRQ23.............. RW

Format for Each I/O Redirection Table Entry:

Physical Mode (bit-11=0)
63-60 Reserved  .........ccoceviiiieiiieiennn always reads 0
59-56 APICID  ........ccccoovvviiiiennn, default = undefined
Logical Mode (bit-11=1)
63-56 Destination ................ccccceeeeeen. default = undefined

55-17 Reserved  ......ccoccoviiiiiiiiiiiee always reads 0

16 Interrupt Masked

0 Notmasked.....ccooeroirirniiiiiicree, default
1  Masked

15 Trigger Mode
0 Edge Sensitive ......ccccoveeveevereereeieeneene default

1 Level Sensitive
14 Remote IRR (Level Sensitive Interrupts Only) RO
0 EOI message with a matching interrupt vector
received from a local APIC
1 Level sensitive interrupt sent by IOAPIC
accepted by local APIC(s)
13 Interrupt Input Pin Polarity

0 Active High ..ocoooiiiiiiiii default
1 Active Low
12 Delivery Status RO
Contains the current status of the delivery of this
interrupt.

0 Idle (no activity)

1 Send Pending (the interrupt has been injected
but its delivery is temporarily delayed either
because the APIC bus is busy or because the
receiving APIC unit cannot currently accept
the interrupt)

11 Destination Mode
Determines the interpretation of bits 56-63.
0 Physical Mode......c.covevueeiiiierieieenee, default
1 Lowest Priority

10-8 Delivery Mode
Specifies how the APICs listed in the destination
field should act upon reception of this signal
000 Fixed ..cooccoovivienieeeeeeeeeece e default
001 Logical Mode
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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Device 1 Function 0 Registers - LAN

All registers are located in the device 1 function 0 PCI
configuration space of the VT8231. These registers are
accessed through PCI configuration mechanism #1 via I/O
address CF8/CFC.

PCI Configuration Space Header

Offset 1-0 - Vendor ID = 1106h RO Offset 13-10 — I/O Base Address (0000 0000h)............... RW
Offset 3-2 - Device ID = 3065h RO Offset 17-14 — Memory Base Address (0000 0000h)....... RW
Offset 5-4 - Command RW Offset 2B-28 — Card Bus CIS Pointer (0000 0000h) ...... RW
15-10 Reserved  ........cccoevvvevevieiieieeienen, always reads 0
9  Fast Back-to-Back Cycles............... always reads 0 Offset 33-30 — Expansion ROM Base Address............... RW
8 SERR#Enable............ooouvvvvvivinnnnnns always reads 0 .
7  Address / Data Stepping.................... always reads 0 Offset 34 Cap.a.b.lhtles Offset RO
6  Parity Error Response....................... always reads 0 7-0  Capabilities Offset . o
5  VGA Palette Snoop................c............ always reads 0 Offset into the LAN function PCI space pointing to
4  Memory Write and Invalidate.......... always reads 0 the location of the first item in the function’s
3 Special Cycles Monitoring................. always reads 0 capability list.
2 BusMaster .........ccccoceiiiniiniinnnnne. always reads 0
1  Memory Space..........cccceveeeruennennen. always reads 0
0 T/OSpace ..coovvevievieiieieeiee, RW, default=0 LAN-Specific PCI Configuration Registers
Offset 7-6 — Status (0400h) RO N
15 Detected Parity Error................. always reads 0 Offset 40 — Cap.a'bllltv ID (01h) RO
14  Signalled System Error .................... always reads 0 7-0 Capability ID ... always reads O1h
13 Received Master Abort..................... always reads 0 Identifies the linked list item as being PCI power
12 Received Target Abort ...................... always reads 0 management registers
11 Signalled Target Abort..................... always reads 0 .
10-0 DEVSEL# Timing...................... fixed at 10 (slow) ~ Qfset 41— NextItem Pointer (00h) RO
8  Data Parity Detected.............cc........... always reads 0 7-0 Next Item Pointer .......................... always reads 00h
7  Fast Back-to-Back Capable............... always reads 0 Offset into the LAN function PCI space pointing to
6-0 Reserved  .....ccococooereiiiiiieienennnns always reads 0 the location of the next item in the function’s
capability list.
Offset 8 - Revision ID (40h) RO
Offset 9 - Program Interface RO
Offset A - Sub Class Code RO
Offset B - Class Code RO
Offset C — Cache Line Size RW

This register must be implemented by master devices that can
generate the memory-write-and-invalidate command.

Offset D — Latency Timer RW

This register must be implemented as writable by any master
that can burst more than two data phases.

Offset E - Header Type (00h) RO

Offset F - BIST (00h) RO
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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
1xxxx 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........cceeevereerriecieeierieennnns default
1 Supported

D1 PM State
0  Not Supported........ccceeververiecieeieriiennene default

1 Supported

PCI 3.3V Auxiliary Current Requirements.............
........................................ always reads 0

Device-Specific Initialization ............ always reads 0
Reserved  ........cocoiiiiiiiiinii 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/O Registers

Offset 05-00 — Ethernet Address RW Offset 08 — Command 0 (00h) RW
. 7  Reserved ... always reads 0

Offset 06 — Receive Control (00h) RW 6 Receive Poll Demand...............cocoovenr...... default=0

7-5 Reserved (Do not program)
4  Physical Address Packets Accepted
0 Packets are accepted if the physical address
matches the node address in the Ethernet

Address regiSter .......occvevvevierierieniieiene default
1 All packets with physical destination address
are accepted........ovverieiienienieeee 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

Offset 07 — Transmit Control (08h) RW

7-3 Reserved (Do not program)
2-1 Transmit Loopback Mode
00 Normal .....ccccooevirieneinineiieeceeeeen default
01 Internal loopback (MAC only)
10 MII loopback (MAC-PHY)
11 223 or other loopback
0 Reserved ......cocciiiiiiiiiiieeee always reads 0

If bit-5 is set to 1, this bit may be set to 1 to poll the
RD once (if set, this bit will be cleared by hardware
after the polling is complete)

5  Transmit Poll Demand............................. default=10
This bit may be set to 1 to poll the TD once (if set,
this bit will be cleared by hardware after the polling
is complete)

4  Transmit Process

0 Not in transmit state...........c.ccerveruerennnne. default
1 Turn on the transmit DMA state
3 Receive Process

0 Notinreceive State........ccoverveeerreeerreenans default
1 Turn on the receive DMA state

2 Stop NIC
0 Command processing is in process........ default

1  No command procesing is in process

1  Start NIC
0 No command entered.........c..cccceeeueenee default
1 Start processing a command

0 Reserved (Do not program)

Offset 09 — Command 1 (00h) RW
7  Software Reset
0 Command processing is in process........ default
1  No command procesing is in process
6 Receive Poll Demand 1............................. default=0

If Rx9[5] is set to 1, this bit may be set to 1 to poll
the RD once (if set, this bit will be cleared by
hardware after the polling is complete)

5 Transmit Poll Demand 1.......................... default =0
If Rx9[5] is set to 1, this bit may be set to 1 to poll
the TD once (if set, this bit will be cleared by
hardware after the polling is complete)

4 Reserved  .......ccccoiiiiiiiiiiiiie, always reads 0
3 TX/RX Auto Polling
0 Enable....ccoconenininiiiiiececcee, default
1 Disable
2 Full Duplex
0 Set MAC to half duplex mode............... default
1 Set MAC to full duplex mode
1 Reserved  .....occoooiiiiiiiiiiiie always reads 0

0 Reserved (Do not program)
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Offset 0C — Interrupt Status 0 (00h)

RW

Offset OE — Interrupt Mask 0 (00h)

RW

WA U0\

(==Y

Offset 0D — Interrupt Status 1 (00h)

CRC or Miss Packet Tally Counter Overflow

PCI Bus Error

Receive Buffer Link Error

Reserved (Do not program)

Transmit Error (Packet Transmit Aborted)

Set due to excessive collision, transmit underflow, or
transmit data linking error

Receive Error

Set due to CRC error, frame alignment error, FIFO
overflow, or received data linking error

Packet Transmitted Successfully

Packet Received Successfully

RW

N WA U

1-0

General Purpose Interrupt

Port State Change

Transmit Abort Due to Excessive Collisions
Receive Buffer Full

FIFO Overflow

Receive FIFO Overflow

Reserved (Do not program)

Bits correspond to the bits in Interrupt Status Register 0

Offset OF — Interrupt Mask 1 (00h)

RW

Bits correspond to the bits in Interrupt Status Register 1

Offset 17-10 — Multicast Address

RW

Offset 1B-18 — RX Address

RW

Offset 1F-1C — TX Address

RW
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Offset 23-20 — Receive Status (0000 0400h).........cccceeenee. RW Offset 43-40 — Transmit Status (0000 0000h)................. RW
31 Descriptor Owner (Set By Driver At Initialization) 31 Descriptor Owner (Set By Driver At Initialization)
0 Descriptor Owned By Host.................... default 0 Descriptor Owned By Host ................... default

1 Descriptor Owned by NIC
30-27 Extended Byte Count for Abnormal Size Ethernet

Frames  .......ccccooiiiiiiiiieenen, RO, default=0
26-16 Received Packet Length .................. RO, default=0
15 Received Packet Successfully.......... RO, default =0

14 Reserved  .......ccoociiiiiiiiieieie, always reads 0
13 NIC Accepted Multicast Packet...... RO, default =0
12 NIC Accepted Broadcast Packet..... RO, default =0
11  NIC Accepted Physical Address PacketRO, def =0

10 Chain Buffer...............cocoooiiiinenn. always reads 1
Set if packet too large to occupy a single receive
descriptor

9-8 Buffer Descriptor Start/End ............................. RO

00 Chain Buffer Start Middle Descriptor ....default
01 Chain Buffer End Descriptor

10 Chain Buffer Start Descriptor

11 Single Buffer Descriptor

7  Reserved (Do not program)
6 System Error............cccooeeveiennnen. RO, default =0
5 RuntPacket.................ccoooeeiiin RO, default =0
4 LongPacket............coocooiiniinnn RO, default=0
3  FIFO Overflow Error..................... RO, default =0
2 Frame Alignment Error ................. RO, default=0
1 CRCEXIOr ....ooooovvieeeeieeieenen, RO, default=0
0 Receiver Error .............c...cc..ccooe.. RO, default=0
Offset 27-24 — Rx Data Buffer Control (0000 0000h).....RO

31-16 Reserved  .......ccccooviieiiiiiiniiiein, always reads 0

15-11 Reserved .......cccoeovvievieiieieeienen, always reads 0

10-0 Rx Data Buffer Size ..........c..cccccceeenenenn 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.......cccoeeunee. RO
31-0 Rx Data Buffer Start Address

Offset 2F-2C — Rx Data Buffer Branch Address.....cee... RO
31-0 Rx Data Buffer Branch Address

1 Descriptor Owned by NIC

30-16 Reserved  .........coccooviiiiiiiiiinienens always reads 0
15 Transmit Error.....................c........... RO, default=0
0 Transmit Successful........ccooeerieienennee. default
1 Excessive Collisions During Transmit Attempt
14 Reserved  .....ccccooviiiiiiiiieieee, always reads 0
13 System Error ..............cccooeveevenirennn. RO, default =0

12 Invalid TD Format or Structure or TD Overflow
...................................... RO, default =0

11 Reserved (Do not program)

10 Carrier Sense Lost During Transmit.... RO, def =0
9  Out of Window Collision ....................... RO, def=0
8  Transmit Abort (Excessive Collisions) .RO, def =0
7 CDHeartbeat.........................ccoooeeenn.. RO, def=0

10baseT mode heartbeat collision check failure
6-5 Reserved ..., always reads 0
4  Collision Detected During Transmit..... RO, def=0
3-0 Collision Retry Count ............................ RO, def=0

Offset 47-44 — Tx Data Buffer Control (0000 0000h)...... RO
31-24 Reserved  .......ccoocveiieieniieieeiea, always reads 0

23 Send Complete Interrupt Asserted......... default =0

22 End of Transmit Packet......................... default=0
21 Start of Transmit Packet ........................ default=0
20-17 Reserved  .......ccooooiiiiiiiiieieees always reads 0
16 Disable CRC Generation ......................... default=0
15 ChainBuffer.............ccoooovvviiiiiiiinn. default=0
14-11 Frame Length Extend Fragment ......always reads 0
10-0 Tx Data Buffer Size...............cccoovevvenennn. default=0

The transmit data buffer size for this descriptor. The
total byte count of the entire frame will be stored in
the last descriptor.

Offset 4B-48 — Tx Data Buffer Start Address ....ccceeeeeeeees 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 ....cooooiiiiiieieeee, 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 7-3 Reserved (Do not program)
00 1024 MDC Clock Cycles.......cccceerureneenne default 2-0 DMA Length
01 512 MDC Clock Cycles 000 32 bytes EDW .o default
10 128 MDC Clock Cycles 001 64 bytes 16 DW
11 64 MDC Clock Cycles 010 128 bytes 32 DW
5  Accelerate MDC Speed 011 256 bytes 64 DW
0 Normal ......cccoeeviriirieieieeeieeeeeene default 100 512 bytes 128 DW
1 4x Accelerated 101 1024 bytes 256 DW
4-0 Extend PHY Device Address .............. default =01h 11x Store & Forward
Stored from EEPROM during power-up or EEPROM
auto-reload but can be programmed by software Offset 6F — Buffer Control 1 (00h) RW

Offset 6D — MII Status (13h) RW
7 PHY Reset
0 PHY reset not asserted...........ccceeeveenne.. default
1 PHY reset asserted
6-5 Reserved ..., always reads 0

4 PHY Option
0 PHY address updated from EEPROM

1 Use default PHY address of 0001h ....... default
3 PHY Device Received Error
0 NO CITOT e default

1 Error
2  Reserved
1  Link Failure

0 Link successful

always reads 0

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" PCI CIOCKS ....vooeveenreoericieeeenns default
001 2'° PCI Clocks
001 2'* PCI Clocks
001 2" PCI Clocks
001 2'"' PCI Clocks
001 2'°PCI Clocks
001 2° PCI Clocks
001 2° PCI Clocks

1 Link unsuccessful (no connection) ........ default
0 PHY Speed
0 100 MB
1 10MB e, default
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Offset 70 — MII Management Port Command (00h)......RW Offset 74 —- EEPROM Command / Status (00h)............. RW
7  Auto Polling 7  EEPROM Program Complete............... RO, def=0
0 Disable ....cccooeeiieiirieieeeeeee default Set when EEPROM loading is complete.
1 Enable 6 EEPROM Embedded Program Enable........ def=0
6 Phy Read When this bit is set, configuration data (in Rx6E, 6F,
Every time this bit is set to one, the Phy is read once. 74, 78, 79, 7TA, and 7B) will start to be programmed
The address of the read is determined by Rx71[4:0] into the EEPROM.
and the data is stored in Rx73-72. 5 Dynamically Reload EEPROM Content......def=0
0 Disable ....ccooveeiiiieeieieeeeeeeeeeee default When this bit toggles, the Ethernet ID (Rx5-0) is
1 Enable reloaded from EEPROM.
5  Phy Write 4 EEPROM Direct Program Mode
Every time this bit is set to one, the Phy is written 0 Disable......cocevereeiiniiiiinienceece default
once. The address of the write is determined by 1 Enable (see bits 3-0)
Rx71[4:0] and the value stored in Rx73-72 will be 3  EEPROM Direct Programming Chip Select
written to the Phy. This bit must be set to allow proramming of the
0 Disable ....ccooveiieiieeeeee default EEPROM using bits 2-0
1 Enable 2 EEPROM Direct Programming Clock
4  Phy Direct Programming Mode This bit acts as the clock for direct programming of
0 Disable (bits 3-0 are ignored, see bits 6-5)...def the EEPROM.
1 Enable (bits 6-5 are ignored, see bits 3-0) 1 EEPROM Direct Programming Write Data
3 MDIO Output Enable Indicator During direct programming (write), the value in this
2 Phy Direct Programming Write Data Out bit is presented to the EEPROM Data In pin and
During direct programming (write), the value in this written to the EEPROM every time bit-2 of this
bit is written to the Phy every time bit-0 of this register (the “clock™) toggles.
register (the “clock”™) toggles. 0 EEPROM Direct Programming Read Data...... RO
1  Phy Direct Programming Read Data In ............ RO During direct programming (read), every time bit-2
During direct programming (read), every time the of this register (the “clock™) toggles, the value on the
clock (bit-0 of this register) toggles, the value from EEPROM Data Out pin is stored in this bit.
the Phy is stored in this bit.
0  Phy Direct Programming Clock
Efesc?fviféz o :EZ f,lﬁ’yck during direct reads fromand ¢, ot 78 EEPROM Control (00h) RW
7 EEPROM Embedded & Direct Programming
Offset 71 — MII Management Port Address (81h).......... RW 0 Disable (EEPROM cannot be programmed) def
7  Polling Status 1 Enable (allow EEPROM to be programmed)
0 Polling 6  Extension Clock
U TAIe oo default 0 Disable......coveeeeveiiiiieeecieeeeee e default
6  Polling Type 1 Enable (the clock to the EEPROM is sent prior
0 Poll One Cycle ........ccoovvwwiinrreerrrrenne. default to the start of data to allow more time for the
1 Auto polling EEPROM to return to the ready state)
5  Polling Complete 5-0 Reserved ........coooiiiiiiiiiiieee. always reads 0
0 Polling not complete .........cccceererueenneneee default

1 Polling complete (auto polling data ready)

4-0 MII Management Port Address Bits 4-0.. def = 01h

Offset 73-72 — MII Management Port Data (0000h) ...... RW
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Offset 79 — Configuration 1 (00h) RW Offset 7B — Configuration 3 (00h) RW

7  Transmit Frame Queueing 7  Memory Mapped I/0 Access
0 Enable ...cccoooiiiieieieeeeee default 0 Disable......ccoooerieiieieeee e default
1 Disable 1 Enable

6  Data Parity Generation and Checking 6  Diagnostic Mode
0 Enable ....ccooooiiiiiiiiieeeeee default 0 Disable.....cooeiieieieeeeeee e default
1 Disable 1 Enable

5 Memory Read Line Support 5 PCI Memory Read Line Capable
0 Enable ....ccocvviiiieiieiieeeeeeeeee e default 0 Not Capable.......ccceeeveereeieiieieeieeenne, default
1 Disable 1 Capable

4  Transmit FIFO DMA Interleaved to Receiving 4 Reserved ..., always reads 0

FIFO DMA After 32 DW Transaction 3 Backoff Algorithm

0 Disable ....ccocevererieiiieieccceeee default 0 Fixed .cccoooerineniiiiicicceeceece default
1 Enable 1 Random

3  Receive FIFO DMA Interleaved to Transmitting 2-1 Reserved ... always reads 0

FIFO DMA After 32 DW Transaction 0  Backoff Algorithm Optional

0 Disable ...ccooeeiiieieieeeeee e default 0 Disable.....ccoereeieieieeeeeee default
1 Enable 1 Enable

2 Memory Read Wait States
0 NONE ooriiiieieieeeeceeeee e default

1 Insert one wait state 2222
1  Memory Write Wait States

0 NONE ooiieeieeeeeeeeeeeeeeeee e default
1 Insert one wait state 2222
0 Latency Timer
(U D 1 1Y: 1) (SRR default
1 Enable
Offset 7A — Configuration 2 (00h) RW

7  Reserved ... always reads 0
6  Unused BootROM Address MA
0 default
1 Tie High
5  Delay Transaction for BootROM Memory Read
0 Disable ....ccoeveniriiiiieeeeeeeee default
1 Enable

4-0 Reserved
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Offset 80 — Miscellaneous 1 (00h) RW Offset 83 — Sticky Hardware Control (00h).........ccceeeee.. RW
7-4 Reserved ..., always reads 0 7  Legacy WOL Status (for software reference)... RO
3 Full Duplex Rx Flow Control This bit reports whether Legacy WOL is supported.
0 Disable ....cccooeeiiriiieeeeeeeee default 0 Disable......ccoooerieiieieieeee e default
1 Enable 1 Enable
2 Half Duplex Rx Flow Control 6-4 Reserved ..., always reads 0
0 Disable ...ccooeveiieieieee e 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..........cceeeevveevereerveenens default 1 Legacy WOL event occurred
(write 0 after time out to start timer counting) 2 Legacy WOL Enable RO
1 Timer Timed Out This bit controls whether Legacy WOL is a wake
0  Soft Timer 0 Enable event.
0 Disable ....cccveeiieeiieeieee e, 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 .....coooeiiiiiiiiienieee always reads 0 1-0 Sticky DS1 Shadow

6 Force Software Reset
0 Normal ....c..oooooviiiiiieeeeieeeeeeeeee e default
1 Force Reset

5 Auxiliary Power

0 Notavailable..........cccoooeeiiiiiiiiee, default
1 Available
4-1 Reserved  ......ccooooiiiiiiiiiiiiiinieen, always reads 0
0  Soft Timer 1 Enable

0 DiSable ..coouviiiiiieiiieeeee s default
1 Enable timer to count

This field reports the current power management
state of the device.
00 DO State....ccceevveeeeereeieieereeve e default
01 D1 State
10 D2 State
11 D3 State
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Offset 84 — MII Interrupt Status (00h).....cccceeeeecncennenee RWC Offset 93 — EEPROM Checksum (00h) .....cccceenieenincene RW
7  Power Event Report in Test Mode (RO)...... def=0 7-0 EEPROM Checksum ...............cccoeeuneennen. default=0
6  User Defined Host Driven Interrupt............ def=0
5 Reserved ... always reads 0
4  Suspend Mode MII Polling Status Change.. def=0
3 Transmit Data Write Buffer Queue Race.... def = 0 Offset 95-94 — Suspend Mode MII Address (0000h)...... RW
(will be set by transmit shutdown) 15-0 MII Address During Suspend ................. default =0
2 Reser\"ed T always reads 0 Offset 96 — Suspend Mode PHY Address (00h) ............. RW
1 Soft Timer 1 Timeout ....................ccevnnnnes def=0 . —
0  Soft Timer 0 Timeout ..............cccecvrrerenennne. def=0 7-0 PHY Address During Suspend............... default =0
All bits above: write 0 to clear the interrupt
Offs;t S‘SI‘tMH I‘t‘te”l\“q‘;; 11“’:“‘ “’Oth;t — 7RW Offset 99-98 — Pause Timer (0000h) RW
nterrupt on nterrupt Status (Rx it- ] . _
6 Interrupt on MII Interrupt Status (Rx84) Bit-6 7-0 Pause Timer Value (Used for Flow Control) .def =0
5 Reserved ...t always .reads 0 Offset 9A — Pause Status (00h) RW
4 Interrupt on MII Interrupt Status (Rx84) Bit-4 7-1 Reserved  .....ccccoooeiiiireiieieinan. always reads 0
3 Interrupt on MII Interrupt Status (Rx84) Bit-3 0  Pause Status
2 Reserved ... always .reads 0 0 Notpaused.......oceerereeeneneinieieenieeen, default
1  Interrupt on MII Interrupt Status (Rx84) Bit-1 1 Paused
0 Interrupt on MII Interrupt Status (Rx84) Bit-0
All bits above:
O DiSABIE oot default Offset 9D-9C — Soft Timer 0 (0000h) RW
1 Enable 7-0  Soft Timer 0 Count Value........................ default =0
Offset 9F-9E — Soft Timer 1 (0000h) RW
7-0  Soft Timer 1 Count Value........................ default =10
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Offset A0 — 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 7 Force Power Management Enable over PME
6  Link On Detected Enable Bit (Legacy Use Only)
5  Magic Packet Filter 6  Full Duplex During Suspend
4  Unicast Filter 5  Accept Multicast During Suspend
3 CRC3 Pattern Match Filtering 4  Accept Broadcast During Suspend
2 CRC2 Pattern Match Filtering 3 MDC Acceleration
1  CRCI1 Pattern Match Filtering 2  Extend Clock During Suspend
0 CRCO Pattern Match Filtering 1-0 Reserved  ......ccccociiiiininininen always reads 0
All bits above: All bits above:
0 Disable ..c.cooevireiiiieieeeeee default 0 Disable.....ccocererieieiiieeeec default
1 Enable 1 Enable
Offset A1 — Power Configuration Set (00h) .................... RW Offset B3-B0 — Pattern CRC0 RW
Offset A5 — Power Configuration Clear (00h)................ RW 127-0 CRCO Pattern ...........ccocooceeveienencncnenne. default =10
7 I“tgr“]‘;l. MII Interface Timing Offset B7-B4 — Pattern CRC1 RW
1SADIE .o default
1 Enable 127-0 CRC1 Pattern...........ccoceveevieiieeireienee default =0
g &:}(s)eLrv(g(liltpu.t. ...................................... always reads 0 Offset BB-BS — Pattern CRC2 RW
0 Driven by Level oo default 127-0 CRC2 Pattern...........c.ccccoeevevvevieeneenennnns default =10
. L 1 D@/glL By Pulse Offset BF-BC — Pattern CRC3 RW
egac
(g) %isable ................................................... defalt 127-0 CRC3 Pattern ........cooooovvvveeeerrreenreeennnnnns default = 0
1 Enable
3-2 Reserved ..o, always reads 0
1  Legacy WOL Status (Rx83[3] Back Door)
0 Disable ...ccooceviiieieieeee e default
1 Enable
0 Legacy WOL Enable (Rx83[2] Back Door)
0 DHSABIE oo default ~ Offset CF-CO — Byte Mask 0 RW
1 Enable
Offset DF-D0 — Byte Mask 1 RW
Offset EF-EQ — Byte Mask 2 RW
Offset A2 — Test Set (00h) RW
Offset A6 — Test Clear (00h) Rrw  Offset FF-FO - Byte Mask 3 RW
7-1 Reserved ......ccoocoivviiiiiiiiiieeieen, always reads 0
0  Power State Capabilities
0 Disable ....ccoceveriniiieeeeeeeee default
1 Enable
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FUNCTIONAL DESCRIPTIONS Processor Bus States

The VT8231 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):

Power Management

Power Management Subsystem Overview

C0: Normal Operation
C1: CPU Halt (controlled by software).
C2: Stop Clock. Entered when the Processor Level2

The power management function of the VT8231 is indicated
in the following block diagram:

GP1 register is read. The STPCLK# signal is asserted to
(l?glz)ce — - —- - SMI Events put the processor in the Stop Grant State. The
Timer | - SCI/SMI Events CPUSTP# signal is not asserted so that host clocks
P I — - Wake-up Events remain running. To exit this state, the chip negates
Events | | STPCLK#.

: C3: Suspend. Entered when the Processor Level3 register

((ggg ” ! is read. In addition to STPCLK# assertion as in the

Standby) | oy : C2 state, the SUSST1# (suspend status 1) signal is

Timer SN |- SMI# asserted to tell the north bridge to switch to “Suspend

' : DRAM Refresh” mode based on the 32KHz suspend

1;‘;’}{‘;&? ; er ﬁ < clock (SUSCLK) provided by the VT8231. If the

Host Stop bit is enabled, then CPUSTP# is also

I

I
Bus L asserted to stop clock generation and put the CPU
Hardware Master into Stop Clock State. To exit this state, the chip
negates CPUSTP# and allows time for the processor

Monitoring >~
LD > PLL to lock. Then the SUSSTI# and STPCLK#
THRM# ; Hgfdwafe signals are negated to resume to normal operation.
RI# vents
USB > . . . .
resGuglIeo > During normal operation, two mechanisms are provided to
PlPowerd modulate CPU execution and control power consumption by
ane an

throttling the duty cycle of STPCLK#:
a. Setting the Throttle Enable bit to 1, the duty

. System
Control

- Legacy Only Event Logic cycle defined in Throttle Duty Cycle (IO space
- ACPI / Legacy Event Logic Rx10) is used.
- ACPI/ Legacy Generic Control Features b. THRM pin assertion enables automatic clock
- ACPI/ Legacy Fixed Control Features throttling with duty cycle pre-configured in
- ACPI Only Event Logic Thermal Duty Cycle (PCI configuration Rx4C).

Figure 7. Power Management Subsystem Block Diagram

Refer to ACPI Specification v1.0 and APM specification v1.2
for additional information.
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System Suspend States and Power Plane Control

There are three power planes inside the VT8231. The first
power plane (VCCS) 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
VCCS and the external battery (VBAT) for the integrated real
time clock. Most of the circuitry inside the VT8231 is
powered by VCC. The amount of logic powered by VCCS 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 VT8231 supports multiple system suspend states by
configuring the Sleep Type field of ACPI I/O space (PMIO)
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 VT8231. As to the
PCI bus, setting the PCI Clock 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 Stop bit is enabled. When the system resumes
from POS, the VT8231 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 (VTT of VT82C598) and the suspend logic of
the VT8231 (VCCS). The VT8231 provides a
32KHz suspend clock to the north bridge for it to use
to continue DRAM refresh.

¢) STD (Suspend to Disk, also called Soft-off): Power
is removed from most of the system except the
suspend logic of VT8231 (VCCS).

d) Mechanical Off: This is not a suspend state. All
power in the system is removed except the RTC
battery.

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 VT8231.

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 VT8231 includes
PWRBTN#, SLPBTN#, and RI# pins to implement power
button, sleep button, and ring indicator functionality,
respectively. Furthermore, the VT8231 offers many general-
purpose I/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 VT8231 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

Revision 2.32, September 1, 2004

-142-

Functional Descriptions



MK

Technologies, Inc.
we connect

VT8231 South Bridge

Power Management Events
Three types of power management events are supported:

1) ACPI-required Fixed Events defined in the PMIA
Status and PM1A 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:

3) Generic Global Events defined in the Global Status and
Global Enable registers. These registers are mainly used
for SMI:

PCI Bus Clock Run Resume
Primary Interrupt Occurance

GPO and GP1 Timer Time Out
Secondary Event Timer Time Out
Occurrence of Primary Events

(defined in the Primary Activity Status and Primary
Activity Enable registers)

Legacy USB accesses (keyboard and mouse)
Software SMI

System and Processor Resume Events

Depending on the system suspend state, different features can
be enabled to resume the system. There are two classes of
resume events:

External SMI trigoerin a) VCCS-based events. Event logic resides in the
geering VCCS plane and thus can resume the system from
USB Res.ume any suspend state. Such events include PWRBTN#,
Ring Indicator (RI#) RI#, BATLOW#, LID, SMBus resume event, RTC
Battery Low Detect (BATLOW#) alarm, EXTSMI#, and GP1 (EXTSMI1#).
Notebook Lid Open/Close Detect (LID) b) VCC-Based Events. Event logic resides in the VCC
Thermal Detect (THRM) plane and thus can only resume the system from the
POS state. Such events include the ACPI PM timer,
USB resume, and EXTSMIn#.
«— HCLK
Host CPU e sm#/STPCLK#
SMIACT# I FSB
€«— GCLK
G 3 D AGP Bus VT8371 Memory Bus _[PC100 or PCI33
raphics
Controller L GCKRUN# KX133 (Athlon) CKE# N SDRAM
or (Std or VCM
B HCLK 5 y
VT82C694X [€ GCLK )
PCKRUN# R Prol33A D PCLK
PCLK PCI Bus SUSCLK.] Module ID
SUSST1#
| MCLK
LPC < N
IDE VT8231 “Cpustes _ OMBUS S Clock
BIOS ROM LPC South PCISTP# > Generator
USB — GPIO and ACPI Events
Keyboard / Mouse — Power Plane & Peripheral Control

Figure 8. System Block Diagram Using the VT8231 Super South Bridge
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Legacy Power Management Timers

In addition to the ACPI power management timer, the VT8231
includes the following four legacy power management timers:

GPO Timer: general purpose timer with primary event
GP1 Timer: GP 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 Timeout 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 the 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
7 Keyboard Access 1/O port 60h

6 Serial Port Access  1/O ports 3F8h-3FFh, 2F8h-2FFh,
3E8h-3EFh, or 2E8h-2EFh

5 Parallel Port Access 1/0 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 VT8231 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 VT8231 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 VT8231.

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 VT8231 through the GP1 timer. The following four
categories of peripheral events are distinguished (via register
GP Reload Enable):

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

Parameter Min Max Unit | Comment

Storage Temperature =55 125 0C | Ts

Case Operating Temperature 0 85 oC Tc

Core Voltage 0 3.6 Volts | Vce

Suspend Voltage -0.5 Vee +0.3 Volts | Vsus

USB Voltage —0.5 Vee +0.3 Volts | Vuss

Hardware Monitor Voltage -0.5 Vee +0.3 Volts | Vawm

LAN MII Voltage -0.5 Vee+0.3 | Volts | Vg

LAN Power Voltage -0.5 Vee +0.3 Volts | Vian

PLL Voltage -0.5 Vee +0.3 Volts | VpiL

Battery Voltage Vee—0.9 Vee +0.3 Volts | Viar

Input voltage (3.3V only inputs) -0.5 Vee+0.3 | Volts | FERR#, USBCLK, PWRBTN#,
EXTSMI#, BATLOW#, FANI,
FAN2, SMBCLK, SMBDATA

Input voltage (5V tolerant inputs) 0.5 5.5 Volts | All other inputs

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.
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DC Characteristics

TC :O-SSOC, VCC:VCCSUS:VCCHWM:VCCUSB:VCCMII:VCCLAN:VCCPLL:3-3V +0. ISV, VBAT:3-3V +0.3/ —0.9V, GND=0V

Symbol | Parameter Min Max | Unit | Condition
Vi Input Low Voltage -0.5 0.8 v
Vi Input High Voltage 2.0 Vect0.3 \'%
Vor Output Low Voltage - 0.45 Vv Ior=4.0mA
Vou Output High Voltage 2.4 - v Iop=-1.0mA
I Input Leakage Current - +10 uA [ 0< V<V
Ioz Tristate Leakage Current - +20 uA 0.45 < Vour< V¢e

Power Characteristics

TC :O-SSOC, VCC:VCCSUS:VCCHWM:VCCUSB:VCCMII:VCCLAN:VCCPLL:3~3V +0.1 SV, VBAT:3.3V +0.3 /—09V, GND=0V

Symbol | Parameter Typ Max | Unit | Condition
Icce Power Supply Current - Core 170 210 mA | Normal operation
Iccsus Power Supply Current - Suspend 11 21 mA | Normal operation
Tccawm Power Supply Current - Hardware Monitor 8.5 15 mA | Normal operation
Tccuse Power Supply Current - USB 4.2 7.5 mA | Normal operation
Icomn Power Supply Current - LAN MII 8.5 16 mA | Normal operation
IcopLr Power Supply Current - PLL 6.5 11 mA | Normal operation
Icc s Power Supply Current - Core - 0.0 mA | Power State S4 (STD)
Iccsus s4 Power Supply Current - Suspend - 8.7 mA | Power State S4 (STD)
Iccuwm ss | Power Supply Current - Hardware Monitor - 0.2 mA | Power State S4 (STD)
Iccuss ss Power Supply Current - USB - 33 mA | Power State S4 (STD)
Tcomu s4 Power Supply Current - LAN MII - 7.0 mA | Power State S4 (STD)
IcepLr s Power Supply Current - PLL - 0.2 mA | Power State S4 (STD)
Icc ss Power Supply Current - Core — 0.0 mA | Power State S5 (Soft-Off)
Icesus. ss Power Supply Current - Suspend - 8.6 mA | Power State S5 (Soft-Off)
Iccuwm ss | Power Supply Current - Hardware Monitor — 0.1 mA | Power State S5 (Soft-Off)
Tccuss ss Power Supply Current - USB - 33 mA | Power State S5 (Soft-Off)
Icomn ss Power Supply Current - LAN MII - 7.0 mA | Power State S5 (Soft-Off)
IcopLL ss Power Supply Current - PLL - 0.1 mA | Power State S5 (Soft-Off)
Pcurp Power Dissipation 0.7 0.8 \% Normal operation
Revision 2.32, September 1, 2004 -146- Electrical Specifications



v Technologies, Inc.
PaALZ we connect

VT8231 South Bridge

Output Drive
TC = O-SSOC, VCC:VCCSUS:VCCHWM:VCCUSB:VCCMII:VCCLAN:VCCPLL:3~3V iOlSV, VBAT:3-3V +0.3 /—09V, GND=0V

Drive | Signal Load | Delay
4mA GPOO, GPIOA, GPIOD, GPIOE, ROMCS#, RTS#, DTR#, PCS0#, MCCS#, 50 pF 15 ns
SMBCK1, SMBCK2, SMBDT1, SMBDT2, 50 pF 15 ns
SUSA#, SUSB#, SUSC#, SUSCLK, SUSST1# 50 pF 15 ns
8 mA KBDT, KBCK, MSDT, MSCK, 50 pF 10 ns
PCISTP#, CPUSTP#, MDCK, MDIO, MTXENA, MTXD[3:0], 50 pF 8 ns
GPIOC, EECS#, EECK, EEDO, TXD, SD[7-0], 50 pF 8 ns
APICD[1:0], A20M#, INIT#, INTR, NMI, STPCLK#, CPURST, SMI#, 50 pF 8 ns
ACRST, ACSYNC, ACSDOUT, MSO, SPKR, IGNNE#, SLP#, IRTX, 50 pF 8 ns
PINIT#, STROBE#, AUTOFD#, SLCTIN#, PDIOW#, SDIOW#, 50 pF 8 ns
PDDACK#, SDDACK#, PDCS1#, PDCS3#, SDCS1#, SDCS3#, PDA[2:0], SDA[2:0] 50 pF & ns
LA[21:20], SA[19:0], MEMR#, MEMW#, IOR#, IOW# 50 pF 8 ns
PREQL#, PREQH# 30pF | 6ns
12mA | PDIOR#, SDIOR# 40 pF 8 ns
16 mA | PCIRST# 85 pF 10 ns
24mA | DRVDEN][1:0], MTR[1:0]#, DS[1:0]#, PD[7:0], 150 pF | 15ns
DIR#, STEP#, HDSEL#, WDATA#, WGATE# 150 pF 15 ns
ATA-100 | PDD[15:0], SDD[15:0] 50 pF 8 ns
LPC LFRAME# 50 pF 6 ns
PCI AD[31:0], 50pF | 6ns
CBE[3:0]#, FRAME#, DEVSEL#, IRDY#, TRDY#, STOP#, PAR, PCKRUN# 50 pF 5ns
USB | USBP[3:0]+/-
Clock RTCX1, RTCX2

Input Voltage
TC = O-SSOC, VCC:VCCSUS:VCCHWM:VCCUSB:VCCMII:VCCLAN:VCCPLL:3~3V iOlSV, VBAT:3-3V +0.3 /—09V, GND=0V

1.5V or 2.5V Threshold

Input Voltage Signal
Analog DTD+/-, UIC[5:1]
Function 0 Rx6[2] Selectable FERR#

3.3V (5V Tolerant)

KBCK, KBDT, MSCK, MSDT, GAMED|[7:0],

RXD, CTS#, DSR#, DCD#, RI#, IRRX, IRRX2,
SMBCK1, SMBCK2, SMBDT1, SMBDT2, SMBALRT#,

MSI, ACSDIN[2:0], ACBITCLK,

INDEX#, TRK00#, RDATA#, DSKCHG#, WRTPRT#, PD[7:0],
PINIT#, STROBE#, AUTOFD#, SLCTIN#, SLCT, ACK#, ERROR#, BUSY, PE,

ADI[31:0], CBE[3:0]#, FRAME#, DEVSEL#, IRDY#, TRDY#, STOP#, SERR#,
PAR, SERIRQ, PCKRUN#, PGNTH#, PGNTL#, PINT[A:DJ#,
SA[19:0], SD[15:0], MEMR#, MEMW#, IOR#, IOW#, OSC,

PDD[15:0], SDD[15:0], PDDRQ, SDDRQ, PDRDY, SDRDY, IRQ14, IRQ15,

MCOL, MCRS, MDIO, MRXCLK, MRXDJ[3:0], MRXDV, MRXERR, MTXCLK,

GPIOA, GPIOC, GPIOD, GPIOE, GPIO, GPI1, PWRGD, BATLOW#, THRM

33V USBP[3:0]+/-, USBCLK, USBOC[1:0]#, LDRQ#, LAD[3:0], EEDI,

PCICLK, APICCLK, WSC#, FAN1, FAN2 / SLPBTN#, PWRBTN#, RTCX1,
EXTSMI#, RSMRST#, PME#, LID, RING#, CPUMISS, INTRUDER#
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PACKAGE MECHANICAL SPECIFICATIONS
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Figure 9. Mechanical Specifications — 376 Pin Ball Grid Array Package
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Figure 10. Lead-Free Mechanical Specifications — 376 Pin Ball Grid Array Package
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