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VT8231
SOUTH BRIDGE

PC99 COMPLIANT

INTEGRATED SUPER-1/O (FDC, LPT, Cowm, AND FIR),
INTEGRATED FAST ETHERNET, LPC, ISA/LPC BIOSROM,

INTEGRATED SOUNDBLASTER PRO/ MULTICHANNEL
DIRECT SOUND AC97 AubDIO AND M C97 M ODEM |INTERFACE,
ULTRADM A-33/66/100 MASTER M ODE EIDE CONTROLLER,
4 PORT USB CONTROLLER, KEYBOARD CONTROLLER, RTC,

SERIAL IRQ, SMBUS, SERIAL EEPROM,
PLUG AND PLAY, ACPI, ENHANCED POWER MANAGEMENT,
TEMPERATURE, VOLTAGE, AND FAN-SPEED M ONITORING

* Inter-operablewith VIA and other Host-to-PCI Bridges

Combine with VT82C598 for a complete Super-7 (66 / 75/ 83 / 100MHz) AGP 2x system (Apollo MV P3)
Combine with VT8501 for a complete Super-7 system with integrated 2D / 3D graphics (Apollo MV P4)

Combine with VT82C694X for a complete 66 / 100 / 133 MHz Socket370 / Slotl AGP 4x system (Apollo Pro133A)
Combine with VT8601 for a complete 66 / 100 / 133 MHz Socket370 / Slotl system with integrated 2D / 3D
graphics (Apollo ProMedia)

Inter-operable with Intel or other Host-to-PCl bridges for a complete PC99 compliant PCI / AGP / LPC system

* 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

Interface for optional external modem DSP

Integrated SoundBlasterPro / DirectSound compatible digital audio controller
LPC interface for Low Pin Count interface to Super-1/0 or ROM

* Integrated L egacy 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

Preliminary Revision 0.8 October 29, 1999 -1- Features
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e Fast Ethernet Controller

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

— Standard MII interface to PHY ceiver

— 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

— FHexible dynamically loadable EEPROM agorithm

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

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

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

— Dual channel master mode PCI supporting four Enhanced IDE devices

— Transfer rate up to 100MB/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 devicesincluding DVD devices

— Support PCI native and ATA compatibility modes

— Complete software driver support

e Integrated Super 10 Controller

— Supports 2 seria ports, IR port, parallel port, and floppy disk controller functions
— Two UARTsfor Complete Serial Ports
Programmabl e character lengths (5,6,7,8)
Even, odd, stick or no parity bit generation and detection
Programmabl e baud rate generator
High speed baud rate (230K bps, 460K bps) support
Independent transmit/receiver FIFOs
Modem Control
Plug and play with 96 base O address and 12 IRQ options
— Fast IR (FIR) port
IrDA 1.0 SIRand IrDA 1.1 FIR compliant
IR function through the second serial port
Infrared-IrDA (HPSIR) and ASK (Amplitude Shift Keyed) IR
— Multi-mode paralel 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
— Hoppy Disk Controller
16 bytes of FIFO
Datarates up to IMbps
Perpendicular recording driver support
Two FDDs with drive swap support
Plug and play with 48 base | O address, 12 IRQ and 4 DMA options
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e SoundBlaster Pro Hardware and Direct Sound Ready AC97 Digital Audio Controller

Up to six concurrent AC97 output channels for six-speaker surround sound experience

Multiple Direct Sound channels between system memory and AC97 link

10 Direct Sound output channels

4 Direct Sound input channels

8-channel hardware sample-rate-converter / mixer

1 Surround Sound channel of up to six data streams

PCI bus master interface with scatter / gather and bursting capability

32 byte FIFO for each direct sound channel

Host based wave table synthesis

Standard v1.03 or v2.1 AC97 Codec interface with up to four AC97 codec’s from multiple vendors
Loopback capability for re-directing mixed audio streamsinto USB and 1394 speakers

Hardware SoundBlaster Pro for legacy compatibility

Plug and play with 4 IRQ, 4 DMA, and 4 1/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 I nterface

One master / dave SMBus and one slave-only SMBus
Host interface for processor communications
Slave interface for external SMBus masters
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* Voltage, Temperature, Fan Speed Monitor and Controller

— Fiveuniversal input channels for voltage or temperature sensing

— Two fan-speed monitoring channels

— Input channel for thermal diode in Intel™ high speed Pentium 11™ / Pentium 111™ 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

— Interna core VCC voltage sensing

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

e Sophisticated PC99-Compatible M obile Power M anagement

— 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

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

— Normal, doze, sleep, suspend and conserve modes

— Globa and local device power control

— System event monitoring with two event classes

— Primary and secondary interrupt differentiation for individual channels

— Dedicated input pinsfor 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 Plugand Play Controller

— PCI 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 Singlechip 27x27 mm, 376 pin BGA

Preliminary Revision 0.8 October 29, 1999 -4- Features
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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)

b)

d)

e

f)

)

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 alows high performance transfers between PCl and IDE
devices. In addition to standard PIO and DMA mode operation, the VT8231 also supports the UltraDMA-33, 66, and 100
standards to alow reliable data transfer rates up to 100 MB/sec throughput. The IDE controller is SFF-8038i v1.0 and
Microsoft Windows-family compliant.

Integrated LAN Fast Ethernet controller (MAC) with Media Independent Interface (MII) to externa PHY. The LAN
controller operates at 1/ 10/ 100 Mbit/sec transfer rates using either full and half duplex operation and has separate 2K byte
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 tilization. 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

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.

Keyboard controller with PS2 mouse support

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.

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.

Hardware monitoring subsystem for managing system / motherboard voltage levels, temperatures, and fan speeds
Full System Management Bus (SMBus) interface with one master / dlave port and one slave-only port
16550-compatible serial 1/0 port with “Fast-IR” infrared communications port option.

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 streamsinto USB and 1394 speakers for high quality digital audio.

Game port and MIDI port

m) Standard floppy disk drive interface

n)
0)
p)

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

Plug and Play controller that allows complete steerability of all PCl 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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CPU / Cache CA North Bridge MA/Command System Memory
CD MD
A
Sideband Signds:ﬂ DIMM Module ID
Init / CPUreset I_m_
IRQ/ NMI MB
SMI / StopClk — USB Ports 0-3
FERR / IGNNE — Keyboard / Mouse Expansion
SLP# (Slot-1) — MIDI / Game Ports Cards
LPC — Parallel Port
VT8231 | Serial Ports1and 2
376 BGA [ Infrared Comm Port
— IDE Primary and Secondary
— Floppy Disk Interface
LPC /O — ACO7 Link
E'L_ — Hardware Monitor Inputs
RTC aT_ — GPIO, Power Control, Reset
Cryst — Fast Ethernet Interface
Figure 1. PC System Configuration Using the VT8231
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Pin Diagram
Figure2. VT8231 Ball Diagram (Top View)
Key] 1 ] 2 ] 3] 4] 5 6 7 8 9 [ 10 [ 11 12 | 13 ] 14 ] 15 ] 16 [ 17 ] 18 19 | 20
AD AD AD AD AD AD |DEV|CBE| AD AD PD PD USB | USB | USB | usB
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Note: Some of the pins above have alternate functions and alternate names.
the pin lists and pin descriptions contain all names.

The table above contains only one name (usually the most often used function), but
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Pin Lists

Figure3. VT8231 Pin List (Numerical Order)
Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name
AO01 10 AD30 D12 10 SLCTIN#STEP# |[HO3 O ACSDOUT P02 O SUSB#/GPIO2 U13 10 SA18
A02 10 AD31 D13 | PE/WDATA# HO4 | JBB2/GAMED7 |[PO3 | AOLGPI/THRM/I17|[U14 | IRO15
A03 10 AD26 D14 | DSR# HO5 | | JAY/GAMED1 P04 O SUSCLK/GPO4 |[[U15 10 SA07/SDDO07
A04 10 AD24 D15 P GNDUSB HO6 P VCC PO5 P VCCSUS U16 10 SA06/SDD06
AO5 10 AD21 D16 | USBOC1# H15 P GND PO6 | P VCCSUS Uil7 | SDDRO
A06 10 AD16 D17 O MDCK H16 | TRKOO# P07 P GND Ul8 O SDCSl#
AO07 10 DEVSEL# D18 10 MDIO H17 | | WRTPRT# PO8 P VCC Ul19 O SDCS3#
A08 10 CBE1# D19 | MRXD3 H18 | DSKCHG# P09 P VCC U20 10 PDD02
A09 10 ADO09 D20 | | MRXD2 H19 OD HDSEL# P10 | P |GND V01 10 PCKRUN#
A10 10 ADO5 EO1 O RTCX2 H20 . | RDATA# P11 P VCC V02 10 GPIOA /GPIO24
All 10 STROBE# E02 | | |RTCX1 J01 O |PCSI#/SDI2/10 |[P12 | P VCC V03 | GPI1/IRO8#
Al2 10 PD2/WRTPRT#|| EO3 | PWRGD J02 10 GPIOC/IO25/ATST|[ P13 | P VCC V04 | WSCHAROH/I24
Al13 10 PD6 EO4 | O PCIRST# J03 | ACBITCLK P14 | P GND V05 OD INIT
Al4 | BUSY/MTRI1# || EO5 10 AD22 4 O MSO/SPDIF P15 P VCC V06 OD STPCLK#
Al5 O RTS# EO06 | 10 |AD17 5 | JBY/GAMED3 P16 10 PDDO04 V07 10 LAD3
Al6 O DTR# EO7 | SERR# Jo6 P VCC P17 10 PDD11 V08 10 LADO
Al7 | USBOCO# EO8 | 10 |AD13 Ji5 | P VCC P18 10 PDDOS8 V09 | | SERIRO#
Al8 10 USBP2- E09 10 ADOS8 J16 OD MTRI1# P19 | PDDRO V10 O LGT2#/SD15/011
Al19 10 USBPI- E10 | 10 |/ADO3 J17  OD DSO# P20 O PDIOW# V11 | HRO2#/SD10/111
A20 10 USBPO- E11 10 AUTOFD#DRVO | J18 OD STEP# RO1 10 SMBCK2/GPIO27 | V12 10 SDO1
BO1 | PINTB# E12 | 10 PD3/RDATA# J19  OD WDATA# R0O2 10 SMBDT2/GPIO26 || V13 10 SA19
B02 | PINTA# E13 | | SLCT/WGATE# J20  OD WGATE# RO3 | 10 SMBCK1 V14 10 SA05/SDDO05
B0O3 10 AD28 E14 | | |RXD K01 P VREF R04 O SLOWCLK /00 V15 10 SA11/SDD11
B04 10 AD25 E15 P VCCUSB K02 1 FAN1 RO5 | CPUMISS/GPI16 [|V16 10 SA02/SDD02
BO5 10 AD23 E16 | O EECK K03 | FAN2/SLPB#I018|[R06 OD INTR V17 10 SA14/SDDi4
B06 10 AD18 E17 | MRXCLK/AIRO (K04 | JAB2/GAMED5 |[[RO7 P VCC Vi8 O SDA1
BO7 10 TRDY# E18 | | MRXD1 K05 | JBX/GAMED2 R0O8 | O IRTX/GPO14 V19 O SDAO
B08 10 AD15 E19 | MRXDO/AIRO K06 P GND RO9 P VCC V20 O SDA2
B09 10 AD10 E20 | | MRXDV/AIRO | K15 P VCC R10 P VCC WO01| O PCISTP#/GPO6
B10 10 ADO4 FO1 | JBB1/GAMED6 [ K16 P VCCMII R11 10 SD06 W02 O CPUSTP#/GPO5
B1l 10 ADO1 FO2 | P VBAT K17 OD DRVDEN1 R12 10 SD00 W03 | 10 GPIOE/GPIO31
B12 10 PINIT#/DIR# |[FO3 | INTRUDER#/GPI8 ||K18 OD MTRO# R13 P VCC W04 O APDO/ACSH/1028
B13 10 PD5 FO4 | GPIO K19 OD DS1# R14 P VCC W05 OD A20M#
B14 | ACK#/DSl# FO5 | RSMRST# K20  OD DIR# R15 P VCC W06 O MCCSH#O17/strap
B15 O TXD FO6 | 10 FRAME# LO1 Al UIC5 R16 10 PDDO1 W07 | 10 LAD2
B16 | CTS# FO7 P VCC L02 Al DTD+ R17 10 PDD14 W08 O LFRAME#
B17 10 USBP3- FO8 10 ADI11 L03 Al DTD- R18 10 PDDO7 W09 10 MEMR#
B18 10 USBP2+ FO9 P VCC L04 Al UIC4 R19 10 PDD09 W10 | LRO2#/SD14/113
B19 10 USBP1+ F10 10 CBEO# L0O5 P GNDHWM R20 10 PDDO06 W1l O HGT1#/SD09/08
B20 10 USBPO+ F11 | ERROR#HDSEL# |LO6 P VCC TO1 10 SMBDT1 W12 10 SD02
CO0l O PREOH# F12 P VCC L15 P GND TO2 | | SMBALRT#/GPI7 W13 10 LA20/0OC2#/020
C02 | PINTD# F13 P VCC L16 P VCCPLL TO3 | BATLOW#/GPI5 W14 10 SAQ09/SDD09
C03 | PINTC# F14 | DCD# L17 OD DRVDENO TO4 10D EXTSMI#/GPI2 [|W15 10 SA04/SDD04
C04 10 AD27 F15 P VCC L18 O PDCS1# TO5 OD NMI W16 10 SA12/SDD12
C05 10 CBE3# F16 | MTXCLK/AIRO |[[L19 O PDCS3# TO6 OD IGNNE# W17 | 10 SA01/SDDO1
C06 10 AD19 F16 P VCCMII L20 | INDEX# TO7 10 IOW#/GPO23 W18 10 SA15/SDD15
C07 10 IRDY# F18 | MRXERR/AIRO [[MO1 Al UiCl TO8 | IRRX2/GPI W19| O SDIOR#
C08 10 PAR F19 O MTXENA/AIRO [[M02 Al UIC3 TO9 O ROMCSHKBCS# ||[W20 O SDDACK#
C09 10 AD12 F20 O MTXDO0O/AIRO M03 Al |UIC2 T10 O HGNT2#/SD11/09 || Y01 @ 10 |10D/30/SCO#/DT
C10 10 ADO6 G01 O ACSYNC M04 10 KBCK /A20G T11 10 SDO7 Y02 | LID/GPl4
Cl11 10 ADOO G02 O ACRST MO5 P VCCHWM T12 | OSC Y03 | APICCLK/GPI9
C12 10 PD1/TRKOO# [ GO3 | JAB1/GAMED4 (M06 P VCC T13 10 SA17/strap Y04 O APDIAK#/1029
C13 10 PD4/DSKCHGH|[G04 | MSI/I2S M15 P VCC T14 | IRO14 Y05 OD SMi#
Cl4 10 PD7 G05 | JAX/GAMEDO M16 P GNDPLL T15 10 SA08/SDD08 Y06 O PCSO#/016/strap
C15 | USBCLK G06 P VCC M17 | PCICLK T16 10 PDDOO Y07 10 LAD1
Cl6 | RI# G07 P GND M18 O PDA1 T17 10 PDD15 Y08 | LDRO#/SIN3/I15
C17 10 USBP3+ G08 P VCC M19 O PDAO T18 10 PDD13 Y09 10 MEMW#
C18 O EECS# G09 P VCC M20 O PDA2 T19 10 PDDO3 Y10 O LGl# SD13/010
C19: | iEEDI G10 P VCC NO1 10 KBDT/KBRC T20 10 PDDI12 Y11 | HRO1#/SD08/110
C20 O EEDO G11 P GND NO2 10 MSCK/IRO1 uolr | PME#/GPI6 Y12 10 SDO03
DOl | | PGNTL# G12 P VCC NO3 O SUSC#/GPO Uo2 | PWRBTN# Y13 10 LA21/0OC3#/021
D02 O iPREOL# G13 P GNDRAM NO4 10 MSDT/IRO12 U03 | RING#/GPI3 Y14 10 SA16/ strap
DO3i | iPGNTH# G14 P GND NO5 O SUSSTI1#/GPO3 |[U04 OD CPURST Y15 10 SA10/SDDI10
D04 10 AD29 G15 P VCCRAM NO6 P VCC U0o5 | FERR# Y16 10 SA03/SDDO03
D05 10 AD20 G16 | MCRS/AIRO N15 P GND U06 OD SLP#/GPO7 Y17 10 SA13/SDD13
D06 10 CBE2# G17 | MCOL/AIRO N16 10 PDD10 Uo7 10 IOR#/ GPO22 Y18 10 SA00/SDDO00
DO7 | 10 STOP# G18 O MTXD1/AIRO N17 10 PDDO5 uos | IRRX/GPO15 Y19 O SDIOW#
D08 10 AD14 G19 O MTXD2/AIRO N18 O PDIOR# Uuo9 O SPKR Y20 | SDRDY
D09 10 ADO7 G20 O MTXD3/AIRO N19 | PDRDY U10 | LREO1#SD12/112
D10 10 ADO2 HO1 | ACSDINO N20 . O PDDACK# Ull 10 SDO05
D11 10 PDO/INDEX# [|H0O2 | ACSDIN1 P01 O SUSA#/GPOl/stranll U12 10 SD04
Center GND pins (24 pins): J3-J13, K8-K13, L8-L13, M8-M13
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Figure4. VT8231 Pin List (Alphabetical Order)
Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name
W05 OD A20M# F11 | | ERROR#HDSEL# [[D18 IO MDIO C03 | PINTC# P01 O SUSA#/GPO1
J03 | | ACBITCLK T04 10D EXTSMI#/GPI2_ |[W09| 10 MEMR# C02 | PINTD# P02 | O SUSB#/GPO2
Bl4 | ACK#/DSI# K02 | FAN1 Y09 | 10 MEMW# Uol. | PME# /GPI6 NO3 O susc#
G02 | O ACRST KO3 | FAN2/SLPB#I018|[E17 | MRXCLK/AIRO|[COl O |PREOH# P04 | O |SUSCLK
HO1 | ACSDINO Uo5 | FERR# E19 | MRXDO/AIRO (D02 O PREOL# NO5 O SUSST1#/GPO3
HO2 | |ACSDIN1 FO6 | 10 FRAME# E18 | MRXD1 Uo2 | | PWRBTN# BO7 | 10 TRDY#
HO3 O ACSDOUT GO07 P GND D20 | MRXD2 E03 | PWRGD H16 | TRKOO#
GOl O ACSYNC G11| P GND D19 | MRXD3 H20 | RDATA# B15 O TXD
C11 10 ADOO G14 P GND E20 | MRXDV/AIRO [[C16 | RI# MOL | UIC1
B1l 10 ADO1 H15| P GND F18 | | MRXERR/AIRO [[U03 | RING#/GPI3  M03 | UIC2
D10 10 ADO2 K06 P GND NO2 10 MSCK/IRO1 TO9 O ROMCSHKBCSH#[MO2 | UIC3
E10 10 ADO3 L15 P GND NO4 10 MSDT/IRQ12 |[FO5 | |RSMRST# LO4 | UICA
B10 10 ADO4 N15 P GND Go4 | | MSI/I2S EO2 | RTCX1 L0l 1 UIC5
A10 | 10 ADO5 PO7 P GND J04 | O _MSO/SPDIF EOL O RTCX2 C15 | |USBCLK
C10 10 ADO6 P10 P GND K18 OD MTRO# Al5 O RTSH Al7 | USBOCO#
D09 10 ADO7 P14 P GND JI6  OD MTRI# El4 | RXD D16 | USBOC1#
E09 10 ADO8 L05 P GNDHWM F16 . | MTXCLK/AIRO |[Y18 10 SA00/SDDO0 [A20 10 USBPO-
A09 | 10 AD09 M16 P GNDPLL F20 | O [MTXDO/AIRO [[W17| IO |SA01/SDD01 | B20 10 USBPO+
B09 10 ADI10 G13 P GNDRAM G18, O MTXDVAIRO [V16 10 SA02/SDD02 [ A19 10 USBPI-
FO8 10 AD11 D15 P GNDUSB Gl9 O MTXD2AIRO |[Y16| |0 SA03/SDD03 [ B19 10 USBPLl+
C09 10 AD12 FO4 | GPIO G20 O MTXD3/AIRO _|[W15 10 SA04/SDD04 [ Al8 10 USBP2-
E08 | 10 AD13 V03 | |GPI1/IROS8# F19 | O [MTXENA/AIRO | V14 | IO |SA0O5/SDD05 | B18 10 USBP2+
D08 10 AD14 V02 10 GPIOA/24 T05 OD NMI U16 10 SA06/SDD06 | B17 10 USBP3-
BO8 10 AD15 J02 10 GPIOC/25/ATST |[T12 | |OSC U15 10 SA07/SDDO7 [ C17 | IO USBP3+
A06 10 AD16 YOL | 10 GPIOD/30/SCIOU#[[ C08 | IO PAR T15 10 SA08/SDD08 | F02 P VBAT
E06 | 10 AD17 W03 | 10  GPIOE VOl | IO PCKRUN# W14 10 SA09/SDD09 [ FO7 | P vCC
B06 10 AD18 H19 OD HDSEL# M17 | PCICLK Y15 10 SA10/SDD10 [ F09 P \VCC
C06 10 AD19 W11 O |HGNT1#/SD09/O8 | E04 | O PCIRST# V15| |0 SA11/SDD11 |[F12 | P VCC
D05 10 AD20 T10 O HGNT2#SD11/09 ||[W01 O PCISTP#/GPO6 ||W16 IO SA12/SDD12 | F13 P VCC
A05 | 10 AD21 Y11 | HREOI#/SDO08/I10 | YO6 O |[PCSO#/O16/strap || Y17 10 SA13/SDD13 | F15| P VCC
EOS 10 AD22 V11 | HREQ2#/SD10/I11 | J01 O PCSI#/SIN2/1019| V17 10 SA14/SDD14 [ GOs P VCC
BO5 10 AD23 TO6 | OD IGNNE# D11 10 PDO/INDEX# W18 10 SA15/SDD15 [ Gos| P vCC
A04 10 AD24 L20 | INDEX# C12 10 PDLTRKOO# Y14 | 10 SA16/ strap G09 P VCC
BO4 10 AD25 V05  OD |INIT A12 10 [PD2WRTPRT# | T13 10 |SAL7/strap G10| P VvCC
A03 10 AD26 R06  OD INTR E12 10 PD3/RDATA# [ U13 10 SA18 G12 P vCC
C04 | 10 AD27 FO3 | INTRUDER#GPI8 || C13 |0 PD4/DSKCHG# [ V13 10 SA19 HO6 P VCC
BO3 | 10 AD28 Uo7 10 I0OR#/GPO22 B13 10 PD5 R12 10 SDOO Jo6 | P VCC
D04 | 10 AD29 T07 10 10W#/ GPO23 Al13 | IO PD6 V12 | |0 SDO1 Ji5 | P VCC
A01 | 10 AD30 C07 10 IRDY# Cl4 10 PD7 W12 10 SD02 K15 P VCC
A02 10 AD31 T4 | IRO14 M19 O PDAO Y12 10 SDO3 LO6 P VCC
P03 | | AOLGPITHRM/I17|Ul4 | IRO15 M18 O PDAl U12 10 SD04 MO06 P VCC
Y03 | O {APICLK/GPI9 Uos | |IRRX/GPO15 M20 O PDA2 U1l 10 SD05 M15 P VCC
Y04 | | (APICDUAK#/1029 || TO8 | IRRX2/GPI L18 | O PDCSl# R11 10 SD06 NO6 P VCC
W04 O APICDO/ACS#/1028[| R0O8 = O IRTX /GPO14 L19 | O PDCS3# T11 10 SDO7 PO8 | P VCC
E1l 10 AUTOFD#/DRVO [[G03 | JAB1/GAMED4 |[ T16 10 PDDOO V19 O SDAO PO9 P VCC
TO3 | | BATLOW#/GPI5 [[K04| | JAB2/GAMEDS |[R16 IO PDDOl V18| O SDAl P11 P VCC
Al4 | BUSY/MTRI# GO5 | | JAX/GAMEDO [[U20 IO PDDO02 V20 O SDA2 P12 P VCC
F10 | 10 {CBEO# HOS5 | | JAY/GAMED1 | T19| 10 PDDO03 U18 O SDCSl# P13 P VCC
A08 10 CBE# FOL | | JBB1/GAMED6 | P16 IO PDDO4 U19 O SDCS3# P15 P VCC
D06 | 10 |CBE2# HO4 | JBB2/GAMED7 | N17 |10 PDDO5 W20| O SDDACK# RO7 P VCC
CO05 | 10 CBE3# K05 | JBX/GAMED2 |R20 10 PDDO06 Ul7 | SDDRO RO9 P VCC
RO5| | CPUMISS/GPI16 || .J05 | | JBY/GAMED3 || R18| |0 PDDO7 W19 O SDIOR# R10 P VCC
Uo4 | OD | CPURST M04 10 KBCK/A20G P18 | IO PDDO8 Y19 O SDIOW# R13 P VCC
W02 O {CPUSTP#/GPO5 [ NO1 10 |KBDT/KBRC R19 10 PDD09 Y20 | SDRDY R14 P VCC
B16 | CTSH W13 10 LA20/0C2#/020 [ N16 10 PDD10 V09 | SERIRO# R15 P VCC
Fl4 . | DCD# Y13 | 10 LA21/0C3#/021 |f P17 | 10 PDD11 EO7 | | |SERR# MO05 P VCCHWM
AQ07 | 10 DEVSEL# V08 10 LADO T20 10 PDD12 E13 | SLCT/WGATE# [[F16 P vCCMII
K20 | OD DIR# Y07 | 10 |LAD1 Ti8 10 PDD13 D12 10 SLCTIN#/STEP# K16 | P VCCMII
L17 OD :DRVDENO W07 10 |LAD2 R17 10 PDD14 R04 O SLOWCLK/OO ||L16 P VCCPLL
K17 | OD DRVDEN1 V07 10 |LAD3 T17 | 10 PDD15 U06  OD SLP#/GPO7 G15 P |VCCRAM
J17 | OD | DSO# YO8 | LDRO#SDIN3/I15 [[N20 O PDDACK# T02 | SMBALRT#/17 ||[PO5 P VCCSUS
K19 | OD | DSI# W08, O LFRAME# P19 | | PDDRO R0O3 10 SMBCK1 P06 P [VCCSUS
H18 | | DSKCHGH# Y10 O LGNT1#/SD13/0O10[N18 O PDIOR# ROL 10 SMBCK2/1027 ||E15 P VCCUSB
D14 | DSR# V10 O |LGNT2#/SD15/011( P20 O PDIOW# T01 10 SMBDT1 K0l P VREF
LO2 | Al DTD+ Y02 | LID/GPi4 N19 | PDRDY R02 10 SMBDT2/1026 || J19 OD WDATA#
L03 Al DTD- U10| | LREOI#SD12/112 |[D13| | PE/WDATA# || Y05|OD SMI# J20 | OD WGATE#
Al6 O DTR# W10 | LREQ2#/SD14/113 D03 | PGNTH# Uo9 O SPKR H17 | WRTPRT#
E16 i O EECK W06, O [MCCS#/O17/strap J{DOL | | |PGNTL# J18 OD |STEP# V04 | |WSCHARO#/I14
C18 O EECS# G17 | MCOL/AIRO B12 10 PINIT#/DIR# [ D07 10 STOP#
C19: | EEDI G16 | | MCRS/AIRO BO2 | PINTA# V06 | OD | STPCLK#
C20{ O [EEDO D17 O MDCK BOLl | PINTB# All 10 STROBE#
Center GND pins (24 pins): J8-J13, K8-K13, L8-L13, M8-M13
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VT8231

Pin Descriptions

Table 1. Pin Descriptions

PCI BusInterface

Signal Name Pin# | 1/O | Signal Description

AD[31:0] (seepin | 10 | Address/Data Bus. The standard PCl address and datalines. The addressis driven with

list) FRAME# assertion and datais driven or received in following cycles.

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

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

FRAME# F6 IO | Frame. Assertion indicates the address phase of a PCl transfer. Negation indicates that
one more data transfer is desired by the cycleinitiator.

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

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

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

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

PAR C8 IO | 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 PCl 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, B1, I PCI Interrupt Request. These pins are typically connected to the PCI bus INTA#-

C3,C2 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#
PCl Slot 4 INTD# INTA# INTB# INTC#
PCI Slot 5 INTA# INTB# INTC# INTD#

PREQH# C1l O | PCI Request. Thissignal goesto the North Bridge to request the PCI bus.

PGNTH# D3 I PCI Grant. This signa is driven by the North Bridge to grant PCl access to the
VT8231.

PREQL# D2 O [ PCI Reguest. Thissignal goesto the North Bridge to request the PCI bus.

PGNTL# D1 I PCI Grant. This signa is driven by the North Bridge to grant PCl access to the
VT8231.

PCICLK M17 I PCI Clock. PCLK providestiming for al transactions on the PCI Bus.

PCKRUN# V1 IO | 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 MV P4 Design Guide” for
more details.

PCIRST# E4 O | PCl Reset.

PCI STP# / GPO6 w1 O | PCI Stop.

CPUSTP#/ GPO5 W2 O | CPU Stop.
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CPU Interface

Signal Name Pin # 1/0 Signal Description

CPURST u4 oD CPU Reset. The VT8231 asserts CPURST to reset the CPU during
power-up.

INTR R6 oD CPU Interrupt. INTR isdriven 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 either
SERR# or IOCHK# 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

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 signa is tied to the coprocessor
error signal on the CPU. Internally generates interrupt 13 if active.

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

SLP#/ GPO7 U6 oD Sleep (Rx75[7] = 0). Used to put the CPU to sleep. Used with dot-1
CPUsonly. 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).

DTD+ L2 Analog! | CPU DTD (Thermal Diode) Channel Plus. Connect to cathode of first
external temperature sensing diode.

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

Note: Connect each of the above signalsto 4.7K Q pullup resistorsto VCC3.

Strap Options

Signal Name

Pin #

/0

Signal Description

Strap / SUSA#

P1

/0O

CPURST /INIT Polarity
H:
L.

Strap / MCCS#

W6

/0

CPU Frequency Strapping
H: Disable
L: Enable

Strap / PCSO#

Y6

/0O

SD Bus Width
H: 16-Bit
L: 8-Bit

Strap / SA16

Y14

/10

BIO ROM Interface
H: LPC
L: Conventional

Strap / SA17

T13

/10

Auto Reboot
H: Disable
L: Enable

Strap / KBCS#/ ROMCS#

T9

1/0/0

CPU Type
4.7K to GND = Socket-7, 4.7K to VCC3 = Socket-370 / Slot-1

Preliminary Revision 0.8 October 29, 1999
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Advanced Programmable Interrupt Controller (APIC) Interface

Signal Name Pin # /0 Signal Description
WSCH#/ APICREQ#/ GPI14 \Z: L7171 Internal APIC Write Snoop Complete. Asserted by the north
bridge to indicate that all snoop activity on the CPU businitiated
by the last PCI-to-DRAM writeis complete and that it is safe to
perform an APIC interrupt.
External APIC Request. Asserted by external APIC synchronous
to PCICLK prior to sending an interrupt over the APIC serial bus.
Thissignalsthe VT8231 to flush itsinternal buffers.
APICDO/ APICCSH#/ GPIO28 w4 O/0/I10 | Internal APIC Data0.
External APIC Chip Select. The VT8231 drivesthissignal active
to select an external APIC (if used). Thisoccursif the external
APIC isenabled and a PCI cycle is detected within the
programmed APIC address range.
APICD1/APICACK#/ GPIO29 Y4 O/0/I10 | Internal APIC Data 1.
External APIC Acknowledge. Asserted by the VT8231 to indicate
that it internal buffers have been flushed (in response to
APICREQ#). Thisindicatesto the external APIC that the
VT8231'sinternal buffers have been flushed and that it is OK for
the APIC to send itsinterrupt.
APICCLK / GPI9 Y3 /1 APIC Clock.
SCIOUT#/ GPIOD Y1 O/10 SCI Out. Used to route internally generated SCI and SMBus
/ GPIO30/ DTEST I0/0 interrupts to external APIC (if used). Defined as SCIOUT# if
external APIC enabled (function 0 Rx74[7] = 1).
AIRQ/MCOL G17 O APIC IRQ. Internal condition for connection to external APIC.
AIRQ/MCRS G16 @) APIC IRQ. Interna condition for connection to external APIC.
AIRQ/MRXCLK E1l7 O APIC IRQ. Internal condition for connection to external APIC.
AIRQ / MRXDO0 E19 @) APIC IRQ. Interna condition for connection to external APIC.
AIRQ/MRXDV E20 O APIC IRQ. Internal condition for connection to external APIC.
AIRQ / MRXERR F18 (@) APIC IRQ. Interna condition for connection to external APIC.
AIRQ/MTXCLK F16 O APIC IRQ. Internal condition for connection to external APIC.
AIRQ/MTXDO F20 @) APIC IRQ. Interna condition for connection to external APIC.
AIRQ/MTXD1 G18 O APIC IRQ. Internal condition for connection to external APIC.
AIRQ/MTXD2 G19 @) APIC IRQ. Interna condition for connection to external APIC.
AIRQ/MTXD3 G20 O APIC IRQ. Internal condition for connection to external APIC.
AIRQ / MTXENA F19 (@) APIC IRQ. Interna condition for connection to external APIC.
Serial EEPROM Interface
Signal Name Pin # /0 Signal Description
EECSH C18 0 Serial EEPROM Chip Select.
EECK E16 @) Serial EEPROM Clock.
EEDO C20 0 Serial EEPROM Data Output.
EEDI C19 I Serial EEPROM Data I nput.

Preliminary Revision 0.8 October 29, 1999
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Low Pin Count (LPC) Interface

Signal Name Pin # /0 Signal Description
LFRAME# W8 O LPC Frame.

LDRQ#/ ACSDIN3/ GPI15 Y8 I/1/1 | LPC Data Request.
LADI[3-0] V7,W7,Y7,V8 | I0/10 | LPC Address/ Data.
HREQ1#/SD8/ GPI10 Y11 I /10 | High Priority Request 1.
HGNT1#/ SD9/ GPO8 W11 0O/10 | High Priority Grant 1.
HREQ2#/SD10/ GPI11 V11 I /10 | High Priority Request 2.
HGNT2#/ SD11/ GPO9 T10 O/10 | High Priority Grant 2.
LREQ1#/SD12/ GPI12 U10 I/10 | Low Priority Request 1.
LGNT1#/SD13/ GPO10 Y10 O/10 | Low Priority Grant 1.
LREQ2#/ SD14/ GPI13 W10 I /10 | Low Priority Request 2.
LGNT2#/SD15/ GPO11 V10 O/10 | Low Priority Grant 2.

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

LAN Controller - Media Independent Interface (MI1)

Signal Name Pin # /0 Signal Description

MCOL / APICIRQ G17 /1 MII Collision Detect. From the external PHY .

MCRS/APICIRQ G16 I1/1 MII Carrier Sense. Asserted by the external PHY when the
mediais active.

MDCK D17 o MII Management Data Clock. Sent to the externa PHY as a
timing reference for MDIO

MDIO D18 10 M1l Management Data /0. Read from the MDI bit or written to
the MDO hit.

MRXCLK / APICIRQ E1l7 I1/1 MII Receive Clock. 2.5 or 25 MHz clock recovered by the PHY .

MRXD[3], D19 I MIl Receive Data. Parallel receive data lines driven by the

MRXD[2], D20 I external PHY synchronous with MRXCLK.

MRXD[1], E18 I

MRXDIQ] / APICIRQ E19 /1

MRXDV / APICIRQ E20 /1 MII Receive Data Valid.

MRXERR / APICIRQ F18 /1 MII Receive Error. Asserted by the PHY when it detects a data
decoding error.

MTXCLK / APICIRQ F16 /1 MII Transmit Clock. Always active 2.5 or 25 MHz clock
supplied by the PHY .

MTXDI[3] / APICIRQ, G20 O/l M1l Transmit Data. Paralel transmit data lines synchronized to

MTXD[2] / APICIRQ, G19 O/l | MTXCLK.

MTXD[1] / APICIRQ, G18 O/l

MTXD[0] / APICIRQ F20 O/l

MTXENA / APICIRQ F19 o/l MIl Transmit Enable. Indicates transmit active from the MlI

port to the PHY .

Preliminary Revision 0.8 October 29, 1999
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Universal Serial BusInterface

Signal Name Pin # 1/0 Signal Description

USBPO+ B20 10 USB Port 0 Data +

USBPO- A20 10 USB Port 0 Data -

USBP1+ B19 10 USB Port 1 Data +

USBP1- A19 10 USB Port 1 Data -

USBP2+ B18 10 USB Port 2 Data +

USBP2- Al8 10 USB Port 2 Data -

USBP3+ C17 10 USB Port 3 Data +

USBP3- B17 10 USB Port 3 Data -

USBCLK C15 | USB Clock. 48MHz clock input for the USB interface

USBOCO# Al7 I USB Port 0 Over Current Detect. Port Oisdisabled if thisinput islow.

USBOC1# D16 I USB Port 1 Over Current Detect. Port 1isdisabled if thisinput islow

USBOC2#/LA20/GPO20 | W13 [ I/10/0O | USB Port 2 Over Current Detect. Port 2 isdisabled if thisinput islow.

USBOC3#/LA21/GP0O21 | Y13 | 1/10/0O | USB Port 3 Over Current Detect. Port 3isdisabled if thisinput islow.
System Management Bus (SM B) I nterface (1°C Bus)

Signal Name Pin # 1/0 Signal Description

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

SMBCK2/ GPIO27 R1 10/10 | SMB/1°C Channe 2 Clock.

SMBDT1 Tl 10 SMB /1°C Channel 1 Data.

SMBDT2/ GPIO26 R2 I0/10 | SMB/1°C Channe 2 Data.

SMBALRT#/ GPI7 T2 /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 1/O space

Preliminary Revision 0.8 October 29, 1999

-14-

Pinouts



m Technologies, lic.

VT8231

UltraDM A-33/ 66 Enhanced | DE | nterface

Signal Name Pin # /O | Signal Description

PDRDY / N19 I EIDE Mode: Primary 1/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 |/O 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 /O 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/O Read. Device read strobe

SHDMARDY / UltraDMA Mode: Secondary Host DM A 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 |/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/O 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 DM A Request. Primary channel DMA request

SDDRQ U1z | | Secondary Device DM A Request. Secondary channel DMA reguest

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

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

IRQ14 T14 | Primary Channel Interrupt Request.

IRQ15 ul4 | Secondary Channel Interrupt Request.

Preliminary Revision 0.8 October 29, 1999
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UltraDM A-33/ 66 Enhanced | DE Interface (continued)

Signal Name Pin # /O | Signal Description
PDCS1# L18 O Primary Master Chip Select. This signal corresponds to CS1FX#
on the primary |DE connector.
PDCS3# L19 O | Primary Slave Chip Select. Thissignal corresponds to CS3FX# on
the primary |DE connector.
SDCS1# uis O | Secondary Master Chip Select. This signal corresponds to
CS17X# on the secondary I DE connector.
SDCS3# uU19 O | Secondary Slave Chip Select. This signa corresponds to CS37X#
on the secondary | DE 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, IO | Primary Disk Data
P17, N16, R19, P18,
R18, R20, N17, P16,
T19, U20, R16, T16
SDD[15-0] / SA[15-0] | W18, V17, Y17, W16, IO | Secondary Disk Data (SPKR strap 4.7K ohms low) or

V15, Y15, W14, T15,
U15, U16, V14, W15,
Y16, V16, W17, Y18

I SA Address (SPKR strap 4.7K ohms high)

Preliminary Revision 0.8 October 29, 1999
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MIDI Interface
Signal Name Pin # /0 Signal Description
MSI /12S G4 I /1 MIDI Serial In
M SO / SPDIF A 0/0 MIDI Serial Out
Serial Digital Audio Interface
Signal Name Pin # 1/0 Signal Description
12S/ MSI G4 /1 Serial Digital AudioIn.
SPDIF / MSO JA 0/0 Serial Digital Audio Out.
AC97 Audio/ Modem Interface

Signal Name Pin # /0 Signal Description
ACRST G2 0 AC97 Reset
ACSYNC Gl 0 AC97 Sync
ACSDOUT H3 0 AC97 Serial Data Out
ACSDINO H1 I AC97 Serial Dataln 0
ACSDIN1 H2 I AC97 Serial Dataln 1
ACSDIN2 / PCS1# / GPIO19 J1 1/O/10 | AC97 Serial Dataln 2
ACSDIN3/LDRQ#/ GPI5 Y8 [/1/1 | AC97 Serial Dataln 3
ACBITCLK J3 | AC97 Bit Clock

Game Port Interface
Signal Name Pin # 1/0 Signal Description
JAX | GAMEDO G5 I Joystick A X-axis
JAY /| GAMED1 H5 I Joystick A Y-axis
JBX /| GAMED2 K5 I Joystick B X-axis
JBY / GAMED3 J5 I Joystick B Y-axis
JAB1/ GAMED4 G3 I Joystick A Button 1
JAB2/ GAMED5S K4 I Joystick A Button 2
JBB1/ GAMEDG6 F1 I Joystick B Button 1
JBB2/ GAMED7 H4 I Joystick B Button 2
See Function 0 Rx77[6]
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Floppy Disk Interface

Signal Name Pin # I/O | Signal Description

DRVDENO L17 OD | Drive Density Select 0.

DRVDEN1 K17 OD | Drive Density Select 1.

MTRO# K18 OD | Motor Control 0. Select motor on drive 0.

MTR1# J16 OD | Motor Control 1. Select motor on drive 1

DSO# J17 OD | Drive Select 0. Select drive 0.

DS1# K19 OD | Drive Select 1. Select drive 1

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

STEP# J18 OD | Step. Low pulsefor each track-to-track movement of the head.

INDEX# L20 I Index. Senseto detect that the head is positioned over the beginning of atrack

HDSEL# H19 OD | Head Select. Selectsthe side for R/W operations (0 = side 1, 1 = side 0)

TRKOO0# H16 I Track 0. Senseto detect that the head is positioned over track 0.

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

WDATA# J19 OD | Write Data. Encoded datato the drive for write operations.

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

DSKCHG# H18 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

Preliminary Revision 0.8 October 29, 1999
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Parallel Port I nterface

Signal Name Pin # 1/0 Signal Description

PINIT#/ DIR# B12 I0/ 0O | Initialize. Initialize printer. Output in standard mode, |/O in ECP/EPP mode.

STROBE#/ nc All 10/- | Strobe. Output used to strobe datainto the printer. 1/0O in ECP/EPP mode.

AUTOFD#/ DRVENO E11 IO/0O | Auto Feed. Output used to cause the printer to automatically feed one line after
each lineis printed. 1/O pinin 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 I /O | Select. Statusoutput from the printer. High indicates that it is powered on.

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

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

BUSY / MTR1# Al4 I /O | Busy. Statusoutput from the printer. High indicates not ready to accept data.

PE /| WDATA# D13 | /O | Paper End. Status output from the printer. High indicatesthat it is out of paper.

PD7/ nc, Cl4 I0/- | 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/ TRKOO#, C12 10/1

PDO/ INDEX# D11 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 1/0 Configuration

Index FE[5]).

Preliminary Revision 0.8 October 29, 1999
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Serial Port and Infrared I nterface

i’qnal Name

Pin #

1/0

Signal Description

TXD

B15

O

Transmit Data. Serial port transmit data out.

RXD

El4

Receive Data. Serial port receive datain.

IRTX / GPO14

R8

0/0

Infrared Transmit. IR transmit data out (Rx76[5] = 0) selectable from serial port
1, 2, or 3. General Purpose Output 14 if Rx76[5] = 1

IRRX / GPO15

us

/0

Infrared Receive. IR receive datain (Rx76[5] = 0) selectable to seria port 1, 2,
or 3. General Purpose Output 15 if Rx76[5] = 1

IRRX2/ GPI

T8

/1

Infrared Receive. IR receive datain (Rx76[5] = 0)

RTSH

Al15

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.

CTSH

B16

Clear To Send. Indicator to the serial port that an externa communications
device isready to receive data. Typically used as hardware handshake with RT S#
for low level flow control. Designed for input from external RS-232C receiver.

DTR#

A16

Data Terminal Ready. Indicator that seria 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

Data Set Ready. Indicator to serial port that an externa 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#

F14

Data Carrier Detect. Indicator to seria port that an external modem is detecting
a carrier signa (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#

C16

Ring Indicator. Indicator to serial port that an external modem is detecting aring
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).

Preliminary Revision 0.8 October 29, 1999

-20- Pinouts



m Technologies, lic.

VT8231

Conventional BIOS ROM / | SA Bus Interface

Signal Name Pin # /0 Signal Description
LA21/USBOC3#/ GPO21 Y13 @] System Address Bus. Allows access to physical memory
LA20/USBOC2# / GPO20 W13 devices (e.g., BIOS ROMSs) up to 4 Mbytes.
SA[19:18], V13, U13, 10 System Address Bus. These address lines are used to
SA17/ strap, T13, interfface to BIOS ROMs but may aso be used to
SA16/ strap, Y 14, implement a subset of the ISA bus if required. SA[19-16]
SA[15:0] / SDD[15:0] W18, V17, Y17, W16, are connected to ISA bus SA[19-16] directly. SA[19-17]
V15, Y15, W14, T15, are also connected to LA[19-17] of the ISA bus.
U15, U16, V14, W15,
Y16, V16, W17,Y18
SD15/LGNT2#/ GPO11, V10 I0/0O/0O | System Data. SD[15:0] provide the data path for BIOS
SD14 / LREQ2#/ GPI13, w10 I0/1/1 | ROMs and for devices residing on the ISA bus. SDO-7
SD13/LGNT1#/ GPO10, Y10 I0O/O/0O | dso output general purpose output information when
SD12/ LREQ1#/ GPI12, u10 I0/1/1 | GPOWE#isactive.
SD11/HGNT2#/ GPO9, T10 I0/0/0
SD10/ HREQ2#/ GPI11, V11 10/1171
SD9/HGNT1#/ GPOS, wil I0/0/0
SD8/ HREQ1#/ GPI 10, Y11 10/1/1
SD7, T11 10
SD6, R11 10
SD5, U1l 10
SD4, uUi12 10
SD3, Y12 10
SD2, W12 10
SD1, V12 10
SDO R12 10
|OR# / GPO22 u7 10 /O Read. IOR# is the command to an ISA I/O dave
device that the slave may drive data on to the | SA data bus.
|OW# / GPO23 T7 10 /O Write. 10OWH# is the command to an ISA /O dave
device that the slave may latch data from the ISA data bus.
MEM R# w9 10 Memory Read. MEMR# is the command to a memory
slave that it may drive data onto the | SA data bus.
MEMW# Y9 10 Memory Write. MEMWH# is the command to a memory
davethat it may latch data from the I SA data bus.
IRQ1/MSCK N2 /10 Interrupt 1 (optional external Keyboard Controller).
IRQ8#/ GPI1 V3 /1 Interrupt 8 (optional external RTC).
IRQ12/MSDT N4 /10 Interrupt 12 (optional external PS2 M ouse Controller).
IRQ14 T14 I Interrupt 14 (IDE Primary Channel).
IRQ15 ui4 | Interrupt 15 (IDE Secondary Channel).
SPKR U9 O Speaker Drive. Output of internal timer/counter 2.
Serial IRQ
Signal Name Pin # /0 Signal Description
SERIRQ V9 I Serial IRQ (Rx68[3] = 1 and Rx74[6] = 0)
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Internal Keyboard Controller

Signal Name Pin # /0 Signal Description

MSCK /1RQ1 N2 10/1 M ultiFunction Pin (Internal mouse controller enabled by Rx5A[1])
Rx5A[1]=1 Mouse Clock. From internal mouse controller.

Rx5A[1]=0 Interrupt Request 1. Interrupt 1 (external KBC).

MSDT / IRQ12 N4 10/1 MultiFunction Pin (Internal mouse controller enabled by Rx5A[1])
Rx5A[1]=1 Mouse Data. From internal mouse controller.

Rx5A[1]=0 Interrupt Request 12. Interrupt 12 (ext PS2 mouse ctlr).

KBCK / A20GATE M4 10/1 MultiFunction Pin (Internal keyboard controller enabled by Rx5A[0])
Rx5A[0]=1 Keyboard Clock. From internal keyboard controller
Rx5A[0]=0 Gate A20. Input from externa keyboard controller.

KBDT / KBRC N1 10/1 M ultiFunction Pin (Internal keyboard controller enabled by Rx5A[0])
Rx5A[0]=1 Keyboard Data. Frominternal keyboard controller.
Rx5A[0]=0 Keyboard Reset. From externa keyboard controller (KBC)
for CPURST# generation

KBCSH#/ ROMCS#/ strap T9 O/0O/1 |Keyboard Chip Select (Rx5A[0]=0). To externa keyboard controller chip.

Chip Selects

Signal Name Pin # /0 Signal Description

ROMCS#/ KBCS# / strap T9 O/0/1 | ROM Chip Select (Rx5A[0]=1). Chip Select to the BIOS ROM.

MCCS#/ GPO17 / strap W6 O/10 Microcontroller Chip Select (Rx76[3] = 1, Rx76[4] = 0, Rx77[0] = 1).
Asserted during read or write accesses to 1/0O ports 62h or 66h.

PCS0#/ GPO16 / strap Y6 [ O/10/10 | Programmable Chip Select 0. (Rx76[1] = 1 and Rx8B[0] = 1). Asserted
during 1/O cycles to programmable read or write |SA 1/O port ranges. See
also Rx59[3] and Rx77[2].

PCS1#/ACSDIN2/GPIO19 | J1 O/1/10 | Programmable Chip Select 1.
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General Purpose Inputs
Signal Name Pin # /0 Signal Description
GPIO FA I General Purpose Input 0
GPI1/IRQ8# V3 1/1 General Purpose Input 1 (Rx5A[2] = 1)
GPI2/ EXTSMI# T4 /10 General Purpose Input 2
GPI3/RING# U3 1/1 General Purposelnput 3
GPI4/LID Y2 I /1 General Purpose | nput 4
GPI5/ BATLOW# T3 /1 General Purpose I nput 5
GPI6/ PME# Ul I /1 General Purpose | nput 6
GPI7/ SMBALRT# T2 /1 General Purpose Input 7
GPI8/ INTRUDER# F3 I /1 General Purpose |nput 8
GPI19/APICCLK Y3 1/1 General Purpose lnput 9
GPI110/ SD8/HREQ1# Y11 1/10/1 General Purpose Input 10
GPI11/SD10/ HREQ2# w11 1/10/1 General Purpose Input 11
GPI112/SD12/ LREQ1# U10 1/10/1 General Purpose Input 12
GPI113/SD14 / LREQ2# W10 1/101/1 General Purpose Input 13
GPI14 / WSC# | APICREQ# V4 [/1/1] General Purpose |nput 14
GPI115/ LDRQ#/ ACSDIN3 Y8 1/17/1] General Purpose Input 15
GPI16 / CPUMISS R5 /1 General Purpose |nput 16
GPI17/AOLGPI / THRM P3 1/1/1 General Purpose Input 17
GPI118/ GPO18/ FAN2/ SLPBTN# K3 1/O/1/] General Purpose Input 18
GPI119/ GPO19/ ACSDIN2 / PCS1# J1 I1/0/1/0 General Purpose Input 19
GPI120 General Purpose Input 20
GPI121 General Purpose Input 21
GPI122 General Purpose I nput 22
GPI123 General Purpose Input 23
GPI124 ] GPO24 | GPIOA V2 1/0/10 General Purpose Input 24
GPI125/ GPO25/ GPIOC / ATEST J2 I/O0/10/0 |[General Purposelnput 25
GPI126 / GPO26 / SMBDT2 R2 1/0/10 General Purpose Input 26
GPI127/ GPO27 / SMBCK2 R1 1/0/10 General Purpose | nput 27
GP128/ GPO28 / APICDO / APICCS# W4 I1/0/0/0 General Purpose Input 28
GPI29/ GPO29/ APICD1/ APICACK# Y4 I1/0/0/0 General Purpose I nput 29
GPI30/GPO30/GPIOD / DTEST / SCIOUT# | Y1 |1/0O/10/0O/0O | General Purpose Input 30
GPI131/ GPO31/ GPIOE W3 1/0/10 General Purpose I nput 31
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General Purpose Outputs

Signal Name Pin # /0 Signal Description

GPOO0/ SLOWCLK R4 0O/0 General Purpose Output 0. (Func 4 Rx54[1-0] =
00). Output value determined by PMU 1/0 Rx4C[0]

GPO1/ SUSA# P1 0/0 General Purpose Output 1.

GPO2/ SUSB# P2 0/0 General Purpose Output 2.

GPO3/ SUSST1# N5 0/0 General Purpose Output 3.

GPO4/ SUSCLK P4 0/0 General Purpose Output 4.

GPO5 / CPUSTP# W2 0/0 General Purpose Output 5.

GPO6 / PCISTP# w1 0/0 General Purpose Output 6.

GPQO7/ SLP# U6 0/0 General Purpose Output 7.

GPO8/SD9/HGNT1# W11 O/10/0 General Purpose Output 8.

GPO9/SD11/HGNT2# T10 O/10/0 General Purpose Output 9.

GPO10/SD13/LGNT1# Y10 O/10/0 General Purpose Output 10.

GPO11/SD15/LGNT2# V10 O/10/0 General Purpose Output 11.

GPO12 General Purpose Output 12.

GPO13 General Purpose Output 13.

GP0O14/IRTX R8 0/0 General Purpose Output 14 (Rx76[5] = 1)

GPO15/ IRRX us O/l General Purpose Output 15 (Rx76[5] = 1)

GPO16 / PCSO# Y6 0/0 General Purpose Output 16.

GPO17/MCCSH W6 0/0 General Purpose Output 17.

GPO18/ GPI18/ FAN2/ SLPBTN# K3 Oo/l/1/1 General Purpose Output 18.

GPO19/ GPI19/ PCS1#/ ACSDIN2 J1 O/1/0/1 General Purpose Output 19.

GPO20/LA20/ USBOC2# W13 O/10/1 General Purpose Output 20.

GPO21/LA21/USBOC3# Y13 O/10/1 General Purpose Output 21.

GPO22/ |IOR# U7 0/0 General Purpose Output 22.

GPO23/IOW# T7 0/0 General Purpose Output 23.

GPO24/ GPI24/ GPIOA V2 O/1/10 General Purpose Output 24.

GPO25/ GPI25/ GPIOC/ ATEST J2 O/1/10/0 | General Purpose Output 25.

GPO26/ GPI26/ SMBDT2 R2 O/1/10 General Purpose Output 26.

GPO27/ GPI27/ SMBCK?2 R1 O/1/10 General Purpose Output 27.

GPO28/ GPI28/ APICDO/ APICCS# W4 O/1/0/0 | General Purpose Output 28.

GP0O29/GPI29/ APICD1/ APICACK# Y4 O/1/0/0 General Purpose Output 29.

GPO30/ GPI30/ GPIOD / DTEST / SCIOUT#| Y1 | O/1/10/0O/0O | General Purpose Output 30.

GPO31/GPI31/GPIOE W3 O/1/10 General Purpose Output 31.
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General Purpose 1/Os

Signal Name Pin # /0 Signal Description
GPIOA / GPI24 | GPO24 V2 IO/1/0O |General Purposel/O A /24 (Rx76[0] = 0). GPOWE# if Rx76[0]
=1. Seedso Rx74[2]
GPIOB General Purpose /O B
GPIOC / GPI25/ GPO25/ ATEST J2 [10/1/0/0 |General Purpose!/O C/25. (Rx76[2] =0). Seealso Rx74[4]
GPIOD / GPI30/GPO30/DTEST | Y1 |10/1/0/0O |General Purpose!l/O D /30. (Rx76[3] = 0). Seeaso Rx74[5]
/ SCIOUT# 0
GPIOE / GPI31/ GPO31 W3 10 General Purpose /O E / 31.
Hardware Monitoring
Signal Name Pin # 1/0 Signal Description
UiCl M1 Andog | Universal Input Channel. For temperature / voltage monitoring.
uUiC2 M3 Analog | Universal Input Channel. For temperature / voltage monitoring.
UIC3 M2 Andog | Universal Input Channel. For temperature / voltage monitoring.
UiC4 L4 Analog | Universal Input Channel. For temperature / voltage monitoring.
UIC5 L1 Andog | Universal Input Channel. For temperature / voltage monitoring.
DTD+ L2 Andog | CPU DTD (Thermal Diode) Channel Plus.
DTD- L3 Andog | CPU DTD (Thermal Diode)Channel Minus.
VREF K1 P Voltage Reference for Thermal Sensing (5V +5%)
FAN1 K2 I Fan Speed Monitor 1. (3.3V only)
FAN2/SLPBTN#/GPI18/ GPO18 | K3 I/1/1/0O |Fan Speed Monitor 2. (3.3V only)
DTEST / GPIOD (30) / SCIOUT# Y1 O Hardware Monitor Digital Test Out
ATEST / GPIOC (25) J2 (@) Hardware M onitor Analog Test Out
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Power Management and External State Monitoring

Signal Name

Pin #

1/0

Signal Description

PME#/ GPI6

Ul

I /1

Power M anagement Event. (Rx74[1]=0) (1K PU to VCCSif not used)

EXTSMI#/ GPI2

T4

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 VCCSif not used) (3.3V only)

SMBALRT#/ GPI7

T2

/1

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

THRM / AOLGPI / GPI17

/171

Monitor Input - Thermal Alarm. (Rx74[1]=1) (1K PU to VCCS if not
used)

LID/GPI4

Y2

/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 thisinput if Function 4 Rx40[5]
issetto 1. (10K PU to VCCSif 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 VCCSif not used)

BATLOW#/ GPI5

T3

/1

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

CPUMISS/ GPI16

R5

/1

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

AOLGPI / GPI17/ THRM

/171

Monitor Input - Awake On LAN External Event.

INTRUDER#/ GPI8

F3

I /1

M onitor Input —Chassis Intrusion.

RSMRST#

F5

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

SUSA# / GPOL/ strap

P1

O/0/I

Suspend Plane A Control (Rx74[7]=0 and 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 VCCSiif not used)

SUSB# / GPO2

0/0

Suspend Plane B Control (Rx74[7]=0 and Function 4 Rx54[3]=0).
Asserted during power management STR and STD suspend states. Used
to control the secondary power plane. (10K PU to VCCSif 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.

SUSST 1#/ GPO3

N5

0/0

Suspend Status 1 (Func4 Rx54[4] = 1 for GPO3). 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

P4

0/0

Suspend Clock. 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.
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Resets, Clocks, and Clock Control

Signal Name Pin # I/O | Signal Description

PWRGD E3 | 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 thisinput if Function 4 Rx40[5] issetto 1. (3.3V only)

SLPBTN#/ K3 I/1 | Sleep Button. Used by the power management subsystem to monitor an

FAN2/ /10 | external system sleep button or switch (Function 4 Rx40[6] = 1). Connect to

GPIO18 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 E2 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 El O | RTC Crystal Output: 32.768 KHz crystal output

OSC T12 | 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

GPOO0 (setto 01, 10, or 11).

CPUSTP#/ w2 O/ | CPU Clock Stop (Rx75[4] = 0). Signas the system clock generator to

GPO5 O | disablethe CPU clock outputs. Not connected if not used. See aso PMU I/O
Rx2C[3].

PCISTP#/ w1 O/ | PCI Clock Stop (Rx75[5] = 0). Signalsthe system clock generator to disable

GPO6 O | the PCI clock outputs. Not connected if not used.
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Power and Ground

Signal Name Pin # I/O | Signal Description
VCC (27 Pins) | F7, F9, F12-F13, F15, P | CorePower. 3.3V nomina (3.15V to 3.45V). This supply isturned on only
G6, G8-G10, G12, when the mechanical switch on the power supply is turned on and the
H6, J6, J15, K15, PWRON signal is conditioned high. These pins should be connected to the
L6, M6, M15, N6, same voltage as the CPU 1/O circuitry. Internally connected to hardware
P8-P9, P11-P13, P15, monitoring system voltage detection circuitry for 3.3V monitoring.
R7, R9-R10, R13-R15
GND (27 Pins) G7, G11, G14, H15, P | Ground. Connect to primary motherboard ground plane.
J8-J13, K6, K8-K 13,
L8-L13, L15, M8-M13,
N15, P7, P10, P14

VCCSUS P5, P6 P | 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:
SMBCK1/DT1, KBCK/DT, MSCK/DT, PWRBTN#, SUSC#, GPOO /
SLOWCLK, GPO1 / SUSA#, GPO2 / SUSB#, GPO3 / SUSST1#, GPO4 /
SUSCLK, GPI1 / IRQ8#, GPI2 | EXTSMI#, GPI3 / RING#, GPI4 / LID,
GPI5 / BATLOWH#, GPI6 / PME#, GPI7 /| SMBALRT#, GPI16 / CPUMISS,
GPI17/ AOLGPI /| THRM, GPIO26 / SMBDT2, GPIO27 /| SMBCK 2

VBAT F2 P | RTC Battery. Battery input for interna RTC. Signals powered by or
referenced to this plane are: RTCX1, RTCX2, PWRGD, RSMRST#, GPIO,
and INTRUDER#.

VREF K1 P | Voltage Reference (5V +5%). For thermal sensing and 5V input tolerance.

VCCHWM M5 P | Hardware Monitor Power. Power for hardware monitoring subsystem
(voltage monitoring, temperature monitoring, and fan speed monitoring).
Connect to VCC through aferrite bead. Signals powered by or referenced to
thisplane are: UIC[5:1], DTD+/-, FAN1, FAN2/ SLPBTN#/ GPIO18

GNDHWM L5 P | Hardware Monitor Ground. Connect to GND through aferrite bead.

VCCMII F16, K16 P | 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, MTXDI[3:0],
MTXENA, MTXCLK, MRXERR, MRXCLK, MRXDV, and MRXD[3:0]

VCCRAM G15 P | LAN RAM Power. Power for LAN interna RAM. Connect to VCC through
aferrite bead.

GNDRAM G13 P | LAN RAM Ground. Connect to GND through aferrite bead.

VCCPLL L16 P | PLL Power. Power for internal PLL. Connect to VCC through a ferrite
bead.

GNDPL L M16 P | PLL Ground. Connect to GND through aferrite bead.

VCCUSB E15 P | 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 D15 P | USB Differential Output Ground. Connect to GND through aferrite bead.
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REGISTERS

Register Overview

The following tables summarize the configuration and /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'sto Clear individual bits). Registers indicated as RW
may have some read/only bits that always read back a fixed
value (usualy 0 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

Table2. 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 Xxxxn
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
78-7TF -available for systemuse- 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 systemuse- 0000 0000 1001 000X
92 System Control 0000 0000 1001 0010
93-9F -available for systemuse- 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 systemuse- 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

DOO-FFFF -available for system use-

* On-Chip Super-1/0 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 COM1
400-402  Parallel Port (ECP Extensions)
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Table 3. Registers
Legacy 1/O Registers L egacy 1/0 Registers (continued
Port |Master DMA Controller Registers | Default |Acc Port |DMA Page Reqgisters Default [Acc
00 |Channel 0 Base & Current Address RW 87 |DMA Page—DMA Channel O RW
01 |Channel 0 Base & Current Count RW 83 |DMA Page—DMA Channel 1 RW
02 |Channel 1 Base & Current Address RW 81 |DMA Page—DMA Channel 2 RW
03 |Channel 1 Base & Current Count RW 82 |DMA Page—DMA Channel 3 RW
04 |Channel 2 Base & Current Address RW 8F [DMA Page— DMA Channel 4 RW
05 |Channel 2 Base & Current Count RW 8B |DMA Page—DMA Channel 5 RW
06 |Channel 3 Base & Current Address RW 89 |DMA Page—DMA Channel 6 RW
07 |Channel 3 Base & Current Count RW 8A [DMA Page— DMA Channel 7 RW
08 |Status/ Command RW
09 |Write Request WO Port [System Control Registers Default |Acc
0A  |Write Single Mask WO 92  |System Control RW
0B |Write Mode WO
0C _|Clear Byte Pointer FF WO Port |SlaveInterrupt Controller Regs Default [Acc
0D |Master Clear WO A0 |Slave Interrupt Control — *
OE |[Clear Mask WO Al |Slave Interrupt Mask — *
OF [Read/Write Mask RW AO |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 CO__[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 O Count RW CA |Channel 2 Base & Current Count RW
41 |Timer / Counter 1 Count RW CC |Channdl 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
72 |CMOS Memory Address RW
73 |CMOS Memory Data (256 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 | ocations (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-1/0 Configuration Registers (1/0O Space) Super-1/0 1/0O Ports
Port |Super-1/0O Configuration Registers | Default |Acc Offset [Floppy Disk Controller (3F0-3F7) | Default |Acc
3F0 |Super-1/0 Config Index (Rx85[1]=1) 00 RW 00-01 |-reserved- 00 -
3F1 |Super-1/0 Config Data (Rx85[1]=1) 00 RW 02 |FDC Command -- RW
03 |-reserved- 00 --
Super-1/0O Config Registers (Indexed via Port 3F0/1) 04 |FDC Main Status - |RO
Offset |Super-1/0 Control Default |Acc 04 |FDC Data Rate Sefect 00 |WO
00-DF |-reserved- 00 |RO 05 |FDC Data - |RW
EO [Super-I/O Device ID 3¢ [Rw 06 |-reserved- L
E1 [Super-1/0 Device Revision 00 [RW 07 _|Diskchange Status - _|RO
E2 |Function Select 00 RW 07 |FDC Configuration Control 00 (WO
E3 |Floppy Ctrlr Base Addr (def = 3F0-7) FC RW
E4-E5 |-reserved- 00 RO Offset |Parallel Port (378-37F typical) Default | Acc
E6 |Parallel Port Base Addr (def =378-F)] DE  |[RW 00 |Parallel Port Data - [RW
E7 |Serial Port 1 Base Addr (def =3F8-F)| FE |[RW 01 |Parallel Port Status - |RO
E8 |Serial Port 2 Base Addr (def = 2F8-F)| BE |[RW 02 |Parallel Port Control EO_ |RW
E9-ED|-reserved- 00 |RO 03 |EPP Address RW
EE |Serial Port Configuration 00 [RW 04 |EPP DataPort 0 RW
EF [Power Down Control 00 [RW 05 |EPP DataPort 1 RW
FO |Parallel Port Control 00 [RW 06 |EPP Data Port 2 RW
F1 [Serial Port Control 0 [RwW 07 |EPP DataPort 3 RW
F2 |Test Mode (Do Not Program) 00 RW 400h [ECP Data/ Configuration A RW
F3 |-reserved- 00 RO 401h [ECP Configuration B RW
F4 [Test Mode (Do Not Program) 2 0 [RwW 402h |ECP Extended Control RW
F5 |-reserved- 00 RO
F6 |Floppy Controller Configuration 00 [RW Offset |Serial Port 1 (COM1=3F8, 3-3E8) | Default |Acc
F7 |-reserved- 00 RO 0  |Transmit (Wr) / Receive (Rd) Buffer RW
F8 |Floppy Controller Drive Select 00 [RW 1 [Interrupt Enable RW
FO-FB |-reserved- 00 RO 2 FIFO Control WO
FC |General Purpose 1/0 00 [RW 2 |Interrupt Status RO
FD-FF|-reserved- 00 RO 3 |UART Control RW
4 |Handshake Control RW
5 |UART Status RW
6 |Handshake Status RW
7  |Scratchpad RW
9-8 |Baud Rate Generator Divisor RW
A-F |-undefined- -
Offset |Serial Port 2 (COM2=2F8, 4=2E8) | Default |Acc
0 [Transmit (Wr) / Receive (Rd) Buffer RW
1 |Interrupt Enable RW
2 |FIFO Control WO
2 Interrupt Status RO
3 |UART Control RW
4  |Handshake Control RW
5 |UART Status RW
6  |Handshake Status RW
7  |Scratchpad RW
9-8 |Baud Rate Generator Divisor RW
A-F  |-undefined- -
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PCI Function O Registers— PCl-to-I SA Bridge
Offset |Plug and Play Control Default |Acc
Configuration Space PCI-to-I SA Bridge Header Registers 50 |PnP DMA Request Control 2D |RW
51 |PnP Routing for LPT / FDC IRQ 00 RW
Offset [PCI Configuration Space Header Default |Acc 52 |PnP Routing for COM2/ COM1 IRQ 00 RW
1-0 Vendor ID 1106 RO 53 |-reserved- 00 _
3-2 |DevicelD 8231 |RO 54 |PCI IRQ Edge/ Level Select 00 |RW
54 |Command 0087 |RW 55 |PnP Routing for PCI INTA 00 |RW
7-6_|Status 0200 |WC 56 |PnP Routing for PCI INTB-C 00 |RW
8 |RevisionID nn__|RO 57 |PnP Routing for PCl INTD 00 |RW
9 [Programming Interface 00 RO 58 |-reserved- 00 —
A |Sub Class Code 01 RO 59 |-reserved- 04 —
B |BaseClassCode 06 |RO 5A |KBC/RTC Control x4t |RW
C_|-reserved- (cacheline size) 0 | — 5B |internal RTC Test Mode 00 |RW
D -reserved- (Iatency ti mer) 00 — 5C [DMA Control 00 RW
E_|Header Type 80 |RO| [5D5E[reserved- 00 | —
F_|BuiltinSelf Test (BIST) 00 RO 5F |-reserved- (do not program) 04 |RW
10-27 |-reserved- (base :?\ddress registers) 00 — T Bit 7-4 power-up default depends on external strapping
28-2B |-reserved- (unassigned) 00 —
2F-2C |Subsystem ID Read 00 RO Offset |Distributed DM A Default |Acc
34-3B |-reserved- (unassigned) 00 _ 63-62 |Channel 1 Base Address/ Enable 0000 |RwW
3F |-reserved- (max lat) 00 _ 6B-6A|Channel 5 Base Address/ Enable 0000 |RW
6D-6C|Channel 6 Base Address/ Enable 0000 |RW
Configuration Space PCI-to-I SA Bridge-Specific Registers 6F-6E |Channel 7 Base Address/ Enable 0000 |RW
Offset || SA Bus Contral Default |Acc Offset IMiscallaneous Default TAce
40 _1ISA Bus Contro 0 RWI ™70 |Subsystem ID Write 0 |[WO
41_|ISA Test Mode 0 |[RW =
71-73 |-reserved- 00 —
42 |I1SA Clock Control 00 RW
74 |GPIO Control 1 00 RW
43 |ROM Decode Control 00 RW
75 |GPIO Control 2 00 RW
44 |Keyboard Controller Control 00 RW
76 |GPIO Control 3 00 RW
45 [Type F DMA Control 00 RW
46 |Miscellaneous Control 1 00 RW 77_{GPIO Control 4 o RW
27 [Miscdllaneous Control 2 0 RW 79-78 |PCS0# 1/O Port Address 0000 0000 | RW
28 [Miscdllaneous Control 3 o1 RW 7B-7A|PCS1# | /O Port Address 0000 0000 | RW
29 Treserved. 50 T—1 [7D-7C|PCI DMA Channel Enable 0000 [RW
ZA_IDE Interrunt Routin oa RW 7F-7E|32-Bit DMA Control 0000 |RW
P 9 80 |Programmable Chip Select Mask 00 |RW
48 Lreserved: © - 8L _|ISA Positive Decoding Control 1 0 __|RW
4C_|DMA / Master Mem Access Control 1] 00 |RW L g
82 |[ISA Positive Decoding Control 2 00 RW
4D [DMA / Master Mem Access Control 2 00 RW — -
4F-4E [DMA / Master Mem Access Control 3] 0300 |Rw]| |20 {I5A Positive Decoding Control 3 00 |RW
84 |ISA Positive Decoding Control 4 00 RW
85 |Extended Function Enable 00 RW
86-87 |PnP IRQ/DRQ Test (do not program) 00 RW
88 |[PLL Test 00 RW
89 |PLL Control 00 RW
8A |PCS2/31/0O Port Address Mask 00 RW
8B |PCS Control 00 RW
8D-8C|PCS2# |/O Port Address 0000 |RW
8F-8E |PCS3# 1/0O Port Address 0000 |RW
90-FF |-reserved- 00 —
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PCIl Function 1 Registers—IDE Controller

Configuration Space |IDE Header Registers Configuration Space | DE-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 |UItraDMA Extended Timing Control | 03030303 | RW
3-2 |DevicelD 0571 RO 54 |UltraDMA FIFO Control 06 RW
5-4 |Command 0080 RO 55-5F |-reserved- 00 —
7-6 |Status 0280 |RW 61-60 ||DE Primary Sector Size 0200 |RW
8 |RevisionID nn RO 62-67 |-reserved- 00 —
9 [Programming Interface 85 RW 69-68 ||DE 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- (cacheline 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  |0000CCO1|RW 8C-BF|-reserved- 00 —
24-2F |-reserved- (unassigned) 00 — C3-CO|PCI PM Block 1 0201 |RO
30-33 |-reserved- (expan ROM base addr) 00 — C7-C4|PCl PM Block 2 0000 |RW
34 |Capability Pointer CO0 RO C8-FF|-reserved- 00 —
353'28 ;;ﬁ;’gﬁ_fﬁgmg”w) 82 Rw| O Registers—|DE Controller (SFF 8038 v1.0 Compliant
3D |Interrupt Pin 00 RO Offset QE 1/O Reqisters Default |Acc
3E_ |Minimum Grant 00 RO 0 |Primary Channel Command 00 RW
3F |Maximum Latency 00 RO 1 -re_ﬁerved- 00 —
2 |Primary Channel Status 00 wC
3 |-reserved- 00 —
4-7 |Primary Channel PRD Table Addr 00 RW
Configuration Space | DE-Specific Registers 8 |Secondary Channel Command 00 RW
Offset [Configuration Space | DE Registers | Default |Acc 9 |-reserved- 00 —
40 [IDE Chip Enable 08 RW A [Secondary Channel Status 00 wC
41 |IDE Configuration 02 |[RwW B |-reserved- 00 —
42 |-reserved- (do not program) 09 RW C-F Secondary Channel PRD Table Addr 00 RW
43 |IDE FIFO Configuration 3A RW
44 |IDE Miscellaneous Control 1 68 RW
45 |IDE Miscellaneous Control 2 03 RW
46 |IDE Miscellaneous Control 3 CO0 RW
4B-48|IDE Drive Timing Control ABABABAB|RW
4C |IDE Address Setup Time FF RW
4D |-reserved- (do not program) 00 RW
4E |Sec Non-1F0 IDE Port Access Timing FF RW
4F |Pri Non-1F0 IDE Port Access Timing FF RW
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PCI Function 2 Reqgisters— USB Controller Ports0-1

PCI Function 3 Reqgisters— USB Controller Ports 2-3

Configuration Space USB Header Registers 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 |DevicelD 3038 RO 3-2 |DevicelD 3038 RO
5-4 |Command 0000 |RW 5-4 |Command 0000 |RW
7-6 |Status 0200 |WC 7-6 |Status 0200 |WC
8 |Revision|D nn RO 8 |RevisionID 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 0oC RO B |Base Class Code 0oC RO
C |CachelineSize 00 RO C |CachelineSize 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 [USB 1/0 Register Base Address 00000301 |RW 23-20 [USB 1/0 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
48-5F |-reserved- 00 — 48-5F |-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 —
/0O Reqisters— USB Controller /0O Reqisters- USB Controller
Offset [USB 1/0 Reqgisters Default |Acc Offset [USB 1/0 Reqgisters 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 [FrameList Base Address 00000000 | RW B-8 [FrameList Base Address 00000000 | RW
C |Start Of Frame Modify 40 RW C |Start Of Frame Modify 40 RW
11-10 |Port O 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 Function 4 Registers - Power M anagement

Configuration Space Power M anagement Header

Configuration Space Hardware Monitor Registers

Readers Offset |System M anagement Bus Default |Acc
Offset [PCI Configuration Space Header Default |Acc 71-70 |Hardware Mon | O Base (128 Bytes) 0001 |RW
1-0 |VendorID 1106 RO 72-73 |-reserved- 00 —
3-2 |DevicelD 3068 | RO 74 |Hardware Monitor Control 00 [RwW
5-4 |Command 0000 RO 75-8F |-reserved- 00 —
7-6 |Status 0280 [WC
g Sre\o/cllfla(r)grll%q Interface ()r;)nT 28 Configuration Space SMBUSRegister's
A |Sub Class Code oot [RO Offset [System M anagement Bus Default |Acc
B _[Base Class Code oot |RO 93-90 [SMBus |/O Base (16 Bytes) 0000 0001 | RW
C |[CachelineSize 00 RO 94-D1 |-reserved- 00 _
E tg:gecrv.l:grr)ger 88 28 D2 |SMBusHost Configuration 00 RW
F_IBIST 00 RO D3 |SMBusHost Slave Command 00 RW
10-3F |-reserved- 00 _ D4 |SMBus Slave Address Shadow Port 1 00 RW
t The default values for these registers may be changed by D5 |SMBus Slave Address Shadow Port 2 00 |RW
writing to offsets 61-63h (see below). D6 |SMBusRevisionID nn RO
D7-FF|-reserved- 00 —
Configuration Space Power M anagement Registers
Offset [Power M anagement Default |Acc
40 |Genera Configuration 0 00 RW
41 |Genera Configuration 1 00 RW
42 |ACPI Interrupt Select 00 RW
43 |Internal Timer Read Test — RO
45-44 |Primary Interrupt Channel 0000 |RW
47-46 |Secondary Interrupt Channel 0000 |RW
4B-48 [Power Mgmt 1/O Base (256 Bytes) 0000 0001 | RW
4C |Host Bus Power Management Control 00 RW
4D |Throttle/ Clock Stop Control 00 RW
4E-AF |-reserved- 00 —
53-50 |GP Timer Control 0000 0000| RW
54 |Power Well Control 00 RW
55 |USB Wakeup Control 00 RW
56-57 |-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 |Writevalue 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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I/O Space Power M anagement- Registers 1/O Space System M anagement Bus Registers
Offset |Basic Control / Status Registers Default |Acc Offset |System M anagement Bus Default [Acc
1-0 [Power Management Status 0000 |WC 0 |SMBusHost Status 00 WC
3-2 [Power Management Enable 0000 |RW 1 [SMBus Slave Status 00 RW
5-4 [Power Management Control 0000 |RW 2 |SMBusHost Control 00 RW
6-7 |-reserved- 00 — 3 |SMBusHost Command 00 RW
B-8 |Power Management Timer 0000 0000 | RW 4 |SMBusHost Address 00 RW
C-F |-reserved- 00 — 5 |SMBusHost Data0O 00 RW
6 |SMBusHost Data 1l 00 RW
Offset |Processor Registers Default |Acc 7 |SMBusBlock 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-F |-reserved- 00 —
Offset |General Purpose Registers Default |Acc
21-20 |General Purpose Status 0000 |WC
23-22 |General Purpose SCI Enable 0000 |RW
25-24 |General Purpose SM| 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 I/O Reqgisters Default |Acc
40 |Extended I/O Trap Status 00 WC
41 |-reserved- 00 —
42 |Extended I/O Trap Enable 00 RW
43 |-reserved- 00 —
44  |External SMI / GPI Input Value input  |RO
45 |SMI/IRQ / Resume Status 00 RO
46-47 |-reserved- 00 —
4B-48|GPI Port Input Value input |RO
4F-4C|GPO Port Output Value 03FF FFFF |RW
50-FF |-reserved- 00 —
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I/O Space Hardware M onitor Registers
Offset [Hardwar e M onitor Default |Acc Offset [Hardwar e Monitor (continued) Default |Acc
00-3F [Value RAM 40 |Hardware Monitor Configuration 08 RW
00-12 | -reserved- 00 — 41 |Hardware Monitor Interrupt Status 1 00 RO

13 | Anaog Data15-8 00 RW 42 |Hardware Monitor Interrupt Status 2 00 RO

14 | Anaog Data7-0 00 RW 43 |Hardware Monitor Interrupt Mask 1 00 RW

15 | Digita Data7-0 00 RW 44  |Hardware Monitor Interrupt Mask 2 00 RW

16 | Channel Counter 00 RW 45-46 |-reserved- 00 —

17 | DataValid & Channel Indicators 00 RW 47 |Hardware Monitor Fan Configuration 50 RW
18-1C| -reserved- 00 — 48 |-reserved- 00 —

1D | TSENS3 Hot Hi Limit 00 RW 49 |HW Mon Temp Value Lo-Order Bits 00 RW

1E | TSENS3 Hot HysteresisLo Lim 00 |RW 4A _|-reserved- 00 —

1F | TSENS3 (Int) Temp Reading 00 RW 4B |[Temperature Interrupt Configuration 15 RW

20 | TSENS1 (W13) Temp Reading 00 |Rw| |4C-FF|-reserved- 00 —

21 | TSENS2 (Y13) Temp Reading 00 RW

22 | VSENSI (U13) Voltage Reading 00 RW

23 | VSENS2 (V13) Voltage Reading 00 RW

24 | Internal Core VCC Voltage Reading 00 RW

25 | VSENS3 (W14) Voltage Reading 00 RW

26 | VSENSA (Y 14) Voltage Reading 00 RW

27 | -reserved- (-12V Voltage Reading) 00 —

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

29 | FAN1 (T12) Count Reading 00 RW

2A | FAN2 (U12) Count Reading 00 RW

2B | VSENSI (CPU) Voltage High Limit 00 RW

2C | VSENSI (CPU) Voltage Low Limit 00 RW

2D | VSENS2 (NB) Voltage High Limit 00 RW

2E | VSENS2 (NB) Voltage Low Limit 00 RW

2F | Interna Core VCC High Limit 00 RW

30 | Internal Core VCC Low Limit 00 RW

31 | VSENS3 (5V) Voltage High Limit 00 RW

32 | VSENS3 (5V) Voltage Low Limit 00 RW

33 | VSENS4 (12V) Voltage High Limit 00 RW

34 | VSENSA (12V) Voltage Low Limit 00 RW

35 | -reserved- (-12V Sense High Limit) 00 —

36 | -reserved- (-12V Sense Low Limit) 00 —

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

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

39 | TSENSI1 Hot High Limit 00 RW

3A | TSENSI Hot HysteresisLo Lim 00 RW

3B | FAN1 Fan Count Limit 00 RW

3C | FAN2 Fan Count Limit 00 RW

3D | TSENS2 Hot High Limit 00 RW

3E | TSENS2 Hot HysteresisLo Lim 00 RW

3F | Stepping ID Number 00 RW
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PCI Function 5 & 6 Reqgisters— AC97 / M C97 Codecs

Function 5 Configuration Space AC97 Header Registers

Function 6 Configuration Space M C97 Header Reqgisters

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 |DevicelD 3058 RO 3-2 [DevicelD 3068 RO
5-4 |Command 0000 |RW 5-4 |Command 0000 |RW
7-6 |Status 0210 |WC 7-6 |Status 0200 |WC

8 |Revision|D 40 RO 8 |RevisionID 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 |CachelineSize 00 RO C |CachelineSize 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 | RW

1B-18 |Base Address 2 - MIDI Port 0000 0331 |RW 1B-18 |Base Address 2 - (reserved) 0000 0000 | RW

1F-1C|Base Address 3 (reserved) 0000 0000| — 1F-1C|Base Address 3 — Codec Reg Shadow | 0000 0001 | —

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 M odem 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 |MC97 Interface Control 00 RO 44 |MC97 Interface Control 00 RW

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

4B-4A |Game Port Base Address 0000 |RW 4B-4A |Game Port Base Address 0000 |RO

AC-FF|-reserved- 00 — AC-FF|-reserved- 00 —
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Func 5 1/0 Base 0 Regs— Audio Scatter-Gather DM A

Function 51/0 Base 1 Registers—FM NM|1 Status

The above registers are accessable through function 5 only.

Offset |SGD 1/0O Registers (DSXn: n=1-3) Default |Acc Offset |FM NM I Status Registers Default |Acc
n0 |SGD DXSn Read Channel Status 00 wWC 0 |FM NMI Status 00 RO
nl |SGD DXSn Read Channel Control 00 RW 1 |FM NMI Data 00 RO
n2 |SGD DXSn Read Chan Left Volume 00 RW 2 |FM NMI Index 00 RO
n3 |SGD DXSn Read Chan Right Volume 00 RW 3 |Reserved 00 —

n7-n4 [SGD DXSn Read Ch Table Ptr Base |0000 0000 | WR The above registers are accessable through function 5 only.

SGD DXSn Read Ch Current Address RD

nB-n8|SGD DX Sn Read Channel Format 0000 0000| RO

nF-nC [SGD DX Sn Read Chan Index / Count | 0000 0000 | RO
40 |SGD 3D Channel Status 00 wWcC Function 51/0 Base 2 Registers—MIDI / Game Port
41_SGD 3D Channel Contral 00 |RW|  offoe[FM NMI Status Register s Default JAcc
42 |SGD 3D Channel Format 00 RW —

1-0 [MIDI Port Base 0330 |RW
43 |SGD 3D Channel Scratch 00 RwW 32 |Game Port Base 0200 |RW
47-44SGD 3D Channdl Table Ptr Base 0000 0000 WR The above registers are accessable through function 5 only
SGD 3D Channel Current Address RD - '
4B-48 [SGD 3D Channel Slot Select 0000 0000 | RW

4AF-AC[SGD 3D Channel Index / Count 0000 0000 | RO
50 |SGD FM Channel Status 00 wWC
=1 155D FM Channdl Control 00 W Func 6 1/0 Base 0 Regs — M odem Scatter Gather DM A
52 |SGD FM Channel Type 00 RW Offset IMC97 SGD |/O Registers Default |Acc
53 |-reserved- 00 — 0 |SGD Modem Read Channel Status 00 WC

57-54 |SGD FM Channel Table Pointer Base | 0000 0000 | WR 1 |SGD Modem Read Channel Control 00 RW

SGD FM Channel Current Address RD 2 |SGD Modem Read Channel Type 00 RW
58-5B |-reserved- 00 — 3 |-reserved- 00 —
5F-5C|SGD FM Channel Current Count 0000 0000| RO 7-4 |SGD Modem Read Ch Table Ptr Base | 0000 0000 | WR

60 |SGD Write Channel 0 Status 00 |wcC SGD Modem Read Ch Current Addr RD
61 [SGD Write Channel O Control 00 RW 8B |-reserved- 00 —
62 |SGD Write Channel 0 Format 00 RW F-C |SGD Modem Read Ch Current Count {0000 0000| RO
63 |-reserved- 00 — 10 [SGD Modem Write Channel Status 00 WC

67-64 |SGD Write Channel 0 Table Ptr Base | 0000 0000 | WR 11 |SGD Modem Write Channel Control 00 RW

SGD Write Channel 0 Current Addr RD 12 |SGD Modem Write Channel Type 00 RW
68-6B |-reserved- 00 — 13 |-reserved- 00 —
6F-6C|SGD Write Channel 0 Current Count | 0000 0000| RO 17-14 |SGD Modem Wr Ch Table Ptr Base [ 0000 0000 | WR

70 |SGD Write Channd 1 Status 00 WC SGD Modem Wr Ch Current Address RD
71 |SGD Write Channel 1 Control 00 |Rw| |18-1B|-reserved- 00 —
72 |SGD Write Channel 1 Format 00 RW 1F-1C|SGD Modem Write Ch Current Count | 0000 0000| RO
73 |-reserved- 00 —

77-74 |SGD Write Channel 1 Table Ptr Base | 0000 0000| WR Offset [M odem Codec 1/0 Registers Default |Acc

SGD Write Channel 1 Current Addr RD 23-20 [Modem Codec Command / Status 0000 0000 | RW
78-7B |-reserved- 00 — 24-2F |-reserved- 00 —
7F-7C|SGD Write Channel 1 Current Count | 0000 0000| RO 33-30 [Codec GPI Interrupt Status/ GPIO 0000 0000 |WC

37-34 |Codec GPI Interrupt Enable 0000 0000 | RW

Offset |JAC97 Controller I/O Registers Default |Acc 38-FF |Reserved 00 —

80-DF |-reserved- 00 — The above registers are accessable through function 6 only.

E3-E0|AC97 Controller Command / Status | 0000 0000 | RW

E4-EF|-reserved- 00 —

F3-F0 [SGD Status Shadow 0000 0000 | RO

F4-FF |-reserved- 00 —
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I/0 Reqgisters— SoundBlaster Pro I/0 Reqisters— Game Port
Offset |SB Pro Registers (220 or 240h typ) | Default | Acc Offset |Game Port (200-20F typical) Default |Acc
0 FM Left Channel Index / Status RW 0 |-reserved- 00 --
1 FM Left Channel Data WO 1 |Game Port Status RO
2 |FM Right Channel Index / Status RW 1 |Start One-Shot wo
3 |FM Right Channel Data wo 2-F |-reserved- 00 -
4  [Mixer Index WO
5 Mixer Data RW
6 |Sound Processor Reset WO
7 |-reserved- 00 --
8 |FM Index / Status (Both Channels) RW
9 |FM Data (Both Channels) wo
A |Sound Processor Data RO
B |-reserved- 00 --
C [Sound Processor Command / Data WR
Sound Processor Buffer Status RD
D |-reserved- 00 --
E |Snd Processor Data Available Status RO
F |-reserved- 00 --
Port |SB Pro Regs (sameasoffsets8 & 9) | Default |Acc
388h |FM Index / Status RW
389h |FM Data WO
The above group of registers emulates the “FM”, “Mixer”, and
“Sound Processor” functions of the SoundBlaster Pro.
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Register Descriptions

Legacy I/O 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 registersreside in 1/0O space.

VT8231
Port 61 - Misc Functions & Speaker Contral................. RW

7  Reserved e awaysreads 0

6 TOCHCK#HACLVE .cooiririeree e RO
This bit is set when the ISA bus IOCHCK# signal is
asserted. Once set, this bit may be cleared by setting
bit-3 of this register. Bit-3 should be cleared to
enable recording of the next IOCHCK#. IOCHCK#
generates NM1 to the CPU if NMI is enabled.

5 Timer/Counter 2 OULPUL.......cccevreveeenreeeeereene RO
This bit reflects the output of Timer/Counter 2
without any synchronization.

4 Refresh DEECIEd.......cooirieeiereiererieeesee e RO
This bit toggles on every rising edge of the ISA bus
REFRESH# signal.

3 IOCHCK#Disable......ccoveerireeriiecsieneenieens RW

0 Enable |IOCHCK# assertions................. default
1 Force IOCHCK# inactive and clear any
“IOCHCK# Active” condition in bit-6
2 Resarved e, RW, default=0
1 Speaker Enable.......ccoioiinicneneeee RwW
0 Disable....ooooiiiiiiiie e default
1 Enable Timer/Ctr 2 output to drive SPKR pin
0 Timer/Counter 2Enable........cccoocvviviiniiiinnnns RW
0 Disable...coooeiiiieeieee e default
1 Enable Timer/Counter 2
Port 92h - System Control.......eveieeieiiiiiiiiiieeee, RW
7-6 Hard Disk Activity LED Status
0 Off e default
1-3 On
54 Resarved e aways reads 0

3 Power-On Password Bytes | naccessable ..default=0

2 Reserved e, aways reads 0

1 A20AddressLineEnable

0 A20disabled/ forced O (real mode)...... default

1 AZ20 addressline enabled
High Speed Reset
0 Norma
1 Briefly pulse system reset to switch from
protected mode to real mode

Preliminary Revision 0.8 October 29, 1999

-41-

Register Descriptions - Legacy 1/0 Ports



m Technologies, lic.

VT8231

Keyboard Controller Reqgisters

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 genera
purpose I/0O. Specific commands are provided to set these pins
high and low. All outputs are “open-collector” so to alow
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 Dataln BO B8
1 P11-MouseDataln Bl 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- GATEAZ20 (1=A20 enabled) - -
2 P22- Mouse Data Out B4 BC
3 P23- Mouse Clock Out B5 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 T1-MouseClockIn - -

Notee 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 hit-0 = 1 (O=empty).

Port 64 - Keyboard / Mouse Status......coceeeiiieeieiiieiieiaeeee, RO

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

O NOEITON .oieeeceeceecteece e default
1 Error

M ouse Output Buffer Full
0 Mouse output buffer empty......ccccceeuenee default

1 Mouse output buffer holds mouse data
Keylock Status
0 Locked
1 Free
Command / Data
0 Lastwritewasdatawrite.......c.cc.cccovunene default
1 Last write was command write
System Flag
0 Power-OnDefault........ccccoveiveieiiennenns default
1 Sef Test Successful
Input Buffer Full
0 Input Buffer EMPLY.....cccccevvreeiecrieninnnns default
1 Input Buffer Full
Keyboard Output Buffer Full
0 Keyboard Output Buffer Empty............. default
1 Keyboard Output Buffer Full

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

Reserved .o, awaysreads 0
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.......covvvveeeeei e default
M ouse Disable
0 Enable Mouse Interface........ccccccuvreneee. default

1 Disable Mouse Interface
Keyboard Disable
0 Enable Keyboard Interface........ccccuc..... default
1 Disable Keyboard Interface
Keyboard L ock Disable
0 Enable Keyboard Inhibit Function......... default
1 Disable Keyboard Inhibit Function
System Flag ...cccoovveeevercenereeeeeeenees default=0
This bit may be read back as status register bit-2
Mouse Interrupt Enable
0 Disable mouseinterrupts..........cccceeeeee default
1 Generate interrupt on IRQ12 when mouse data
comes in output bufer
Keyboard Interrupt Enable
0 Disable Keyboard Interrupts.................. default
1 Generateinterrupt on IRQ1L when output buffer
has been written.

Preliminary Revision 0.8 October 29, 1999

-42-

Register Descriptions - Legacy 1/0 Ports



m Technologies, lic.

VT8231

Port 64 - Keyboard / Mouse Command......................... 6]
This port is used to send commands to the keyboard / mouse
controller. The command codes recognized by the VT8231
arelisted 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 /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.

Table4. Keyboard Controller Command Codes

Code K eyboard 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 #

Adh Test if Password isinstalled
(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=0K, 1=clk stuck low, 2=clk stuck high,
3=data stuck lo, 4=data stuck hi, FF=general error)

AAh KBC sdlf 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

B1lh 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

B%h 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

C2h
C8h

Coh
CAh

DOh

D1lh

D2h

D3h

D4h

EOh
Exh
Fxh

K eyboard Command Code Description
Read input port (read P10-17 input data to

the output buffer)

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

Poll input port high (same except P15-17)

Unblock P22-23 (use before D1 to change
active mode)
Reblock P22-23 (protection mechanism for D1)

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

Read Output Port (copy P10-17 output port values
to port 60)

Write Output Port (data byte following is written to
keyboard output port asif it came from keyboard)
Write Keyboard Output Buffer & clear status bit-5
(write following byte to keyboard)

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)
Write Mouse (write following byte to mouse)

Read test inputs (TO-1 read to bits 0-1 of resp byte)
Set P23-P21 per command bits 3-1
Pulse P23-P20 low for 6usec per command bits 3-0

All other codes not listed are undefined.
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DMA Controller 1/0 Registers

Ports 00-OF - Master DM A 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 OBase/ Current Address RW
0000 0000000x 0001 ChOBase/Current Count RW
0000 0000 000x 0010  Ch1Base/Current Address RW
00000000000x 0011 Ch 1Base/Current Count RW
0000 0000000x 0100 Ch2Base/ Current Address RW
0000 0000 000x 0101  Ch 2Base/ Current Count RwW
00000000000x 0110 Ch 3Base/ Current Address RW
0000 0000000x 0111  Ch 3 Base/ Current Count RwW
0000 0000 000x 1000  Status/ Command RW
0000 0000000x 1001  Write Request WO
0000 0000000x 1010  Write SingleMask WO
0000 0000 000x 1011  WriteMode WO
0000 0000000x 1100  Clear Byte Pointer F/F WO
0000 0000000x 1101  Master Clear WO
0000 0000000x 1110  Clear Mask WO
0000 0000000x 1111  R/W All Mask Bits RW

Ports CO-DF - Slave DM A Controller

Ports 80-8F - DM A Page Registers

There are eight DMA Page Registers, one for each DMA
channel. These registers provide hits 16-23 of the 24-hit
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 1/0O Port addresses:

1/0O Address Bits 15-0

Reqgister Name

0000 000010000111  Channd 0 DM A Page (M-0)......... RW
0000000010000011  Channel 1 DMA Page (M-1)......... RW
0000 000010000001  Channd 2DMA Page (M-2)......... RW
0000 000010000010  Channel 3DMA Page (M-3)......... RW
0000000010001111  Channel 4 DM A Page (S0) .......... RW
0000 000010001011  Channd 5DMA Page (S1) .......... RW
0000000010001001 Channel 6 DMA Page(S-2) .......... RW
0000 000010001010  Channd 7 DM A 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 1/0 port instead of the
standard DMA controller registers (writes are unchanged).

Port 0 —Channel 0 Base Address......co.ooieeieiiiiieiiiieeeeee, RO
Channels 0-3 of the Slave DMA Controller control System Port 1 —Channel 0 Byte CoUNt ....viiiiiiiiiiie i, RO
DMA Channels 4-7.  There are 16 Slave DMA Controller Port 2—Channel 1 Base Address......ccooieeiiiiiiieiiseeeeeee, RO
registers: Port 3—Channel 1 Byte COUNt ..ooiii i RO
1/O Address Bits 15-0 Register Name Port 4 -Channel 2 Base Address.......ccooeeeeeiiiiieiiseeeeeee, RO
00000000 1100000x  Ch 4 Base/ Current Address RW Port 5—Channel 2 Byte Count .........cooeiiieiiiiiiiiiiieiieeee, RO
00000000 1100001x Ch 4 Base/ Current Count RW Port 6 —Channel 3Base Address......coooieeieiiiiieiiseeeeeee, RO
00000000 1100010x  Ch5Base/ Current Address RW Port 7—Channel 3Byte Count .........cciviiieiiiiiiiiiiieiieeee, RO
OOOOC 000 OOOOC 000 ﬁ% 2@ SE g Sg; gﬁ::g: 233?;5 EVWV Port 8 —1¥ Read Channel 0-3 Command Register .......... RO
00000000 1100101 Gh 6 Besn/ Gurrent Count RW Port 8 -2" Read Channel 0-3 Request Register .............. RO
00000000 1100110k Gh 7 Bass/ Gurrent Address ~ RW Port 8 3" Read Channel 0 M ode Register ........ceu........ RO
00000000 1100111 Gh 7 Besn/ Gurrent Count RW Port 8 4™ Read Channel 1 Mode REQISLEN ....vvvvevieneen: RO
00000000 1101 000 Status/ Command RW Port 8 5" Read Channel 2 M ode Regiter .....coooveeeve.... RO
00000000 1101 001X Write Request WO Port 8 6" Read Channel 3 Mode REGISLEN ....ovvvverieeneen: RO
000000001101 010x  Write Single Mask WO Port F —Channel 0-3Read All MasK .....ccceeeiiiiiiiiieineee, RO
000000001101011x WriteMode WO
000000001101 100x ~ Clear Byte Pointer F/F WO Port C4 —Channel 5 Base Address........ooceeiiiieiiiiiiinneee, RO
00000000 1101 101X Master Clear WO Port C6 —Channel 5 Byte Count .....ocuviiiiieiiiiiieieeee e, RO
000000001101 110x  Clear Mask WO Port C8 —Channel 6 Base Address.......oooeeeiiiiiiiiiiiinneee, RO
. . Port CA —Channel 6 ByteCount .........cooceeiiiiiiiiiiiiineee, RO
000000001101 111x  Read/Write All Mas« Bits WO Bort CC—Channel 7 Base Address. ... RO
Note that not all bits of the address are decoded. Port CE —Channel 7 Byte Count ......ccooooeeiiiiiiieiiieieeeee, RO
st .
The Master and Slave DMA Controllers are compatible with Port DO —1ndRead Channel 4-7 Command Register......... RO
the Intel 8237 DMA Controller chip. Detailed description of Port DO _Zrd Read Channel 4-7 Request Register ........... RO
8237 DMA controller operation can be obtained from the Intel Port DO _3th Read Channel 4 M ode Req'lster .................. RO
Perlpheral Components Data Book and numerous other Port DO _4th Read Channel 5 M ode REQISter .................. RO
industry publications. Port DO -5" Read Channel 6 M ode Register .................. RO
Port DO —6" Read Channel 7 Mode Register .................. RO
Port DE —Channel 4-7 Read All MasK .......oooeeiiiiieennneee, RO
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Interrupt Controller 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  Magter 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 AO-A1l - Slave Interrupt Controller

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

1/O Address Bits 15-0 Register Name

0000 0000 101x xxx0  Slavelnterrupt Control RW
0000 0000 101x xxx1  Savelnterrupt 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 /O port instead of the standard interrupt
controller registers (writes are unchanged).

Port 20 - Master Interrupt Control Shadow ................... RO
Port AO - Slave Interrupt Control Shadow ..................... RO
7 Reserved ., awaysreads 0
6 OCW3hit2(POLL)
5 OCW3bit0(RIS)
4 OCWS3bit5(SMM)
3 OCW2bhit 7(R)
2 ICW4bit 4 (SFNM)
1 ICW4hbhit 1 (AEOQI)
0 ICW1bit3(LTIM)
Port 21 - Master Interrupt Mask Shadow....................... RO
Port Al - Slave Interrupt Mask Shadow ...........ccceeee..n. RO
7-5 Resarved . always reads 0

4-0 T7-T3of Interrupt Vector Address

Timer / Counter Reqgisters

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

1/0 Address Bits 15-0  Register Name

0000 0000 010x xx00  Timer / Counter 0 Count RW
00000000 010x xx01 ~ Timer / Counter 1 Count RW
0000 0000 010x xx10  Timer / Counter 2 Count RW
0000 0000010x xx11  Timer / Counter Cmd M ode 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 1/O port instead of
the standard timer / counter registers (writes are unchanged).

Port 40 — Counter 0 Base Count Value (L SB 1¥ MSB 2”d)RO
Port 41 — Counter 1 Base Count Value (LSB 1% MSB 2RO

Port 42 — Counter 2 Base Count Value (L SB 1¥ MSB 2”d)RO

Preliminary Revision 0.8 October 29, 1999

-45- Register Descriptions - Legacy 1/0 Ports



m Technologies, lic.

VT8231

CMOS/RTC Reqgisters

Port 70 - CMOS AAAresS. ...oooeeeiiiieieeie e RW
7  NMIDIisable......coooiiiecieicecece e RW
0 Enable NMI Generation. NMI is asserted on
encountering IOCHCK# on the ISA bus or

SERR# on the PCI bus.

1 Disable NMI Generation........ccc.cccoveeenee default
6-0 CMOSAddress (lower 128 bytes)..........cccenenee. RwW
Port 71 - CMOS Data. . .cuueeeiiiiiiiiiiiiiiiieeciesiiiieieeeessiinees RW

7-0 CMOSData (128 bytes)

Note:  Ports 70-71 may be accessed if Rx5A hit-2 is set to
oneto select theinternal RTC. If Rx5A hit-2 is set to
zero, accesses to ports 70-71 will be directed to an

external RTC.
Port 72 - CMOS AAAress. ..., RW
7-0 CMOSAddress (256 bytes).......cccooererereeienennnn. RwW
Port 73 - CMOS Data....cueveeiiiiiiiiiiiieeiiiiiiiiiiiseeeisesiissnees RW

7-0 CMOS Data (256 bytes)

Note:  Ports 72-73 may be accessed if Rx5A hit-2 is set to
oneto select theinternal RTC. If Rx5A hit-2 is set to
zero, accesses to ports 72-73 will be directed to an

external RTC.
Port 74 - CMOS Address. ...t RW
7-0 CMOSAddress (256 bytes).......cccoovvvrveveieesennnn, RW
Port 75 - CMOS Data...coveeeiiiiiiiiiiiiiiiiisciesiiiiiei e s e s seinees RW

7-0 CMOSData (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 hit-3 (Port 74/75 Access Enable) is set to
one to enable port 74/75 access.

Notee 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
72-73 may be used to access the full extended 256-
byte space. 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.

Notee 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 00-5%h

01 SecondsAlarm 00-3Bh 00-59h

02 Minutes 00-3Bh 00-59h

03 MinutesAlarm 00-3Bh 00-59h

04 Hours am 12hr: 01-1Ch 01-12h

pm 12hr; 81-8Ch 81-92h

24hr:  00-17h 00-23h

05 HoursAlarm am12hr: 01-1Ch 01-12h

pm 12hr: 81-8Ch 81-92h

24hr;  00-17h 00-23h

06 Day of theWeek 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 00-9%9h
OA Register A

7 UIP  Update In Progress

6-4 DV2-0 Divide (010=enaosc & keep time)
3-0 RS3-0 Rate Select for Periodic Interrupt

0B Register B
7 SET Inhibit Update Transfers
6 PIE  Periodic Interrupt Enable
5 AIE  Alarm Interrupt Enable
4 UIE Update Ended Interrupt Enable
3 SQWE No function (read/write bit)
2 DM  DataMode (0=BCD, 1=hinary)
1  24/12 HoursByte Format (0=12, 1=24)
0 DSE Daylight Savings Enable
0C Register C
7 IRQF Interrupt Request Flag
6 PF  Periodic Interrupt Flag
5 AF  Alarm Interrupt Flag
4 UF  Update Ended Flag
3-0 0 Unused (always read 0)
0D Redister D
7 VRT Readslif VBAT voltageis OK
6-0 0 Unused (always read 0)

OE-7C Software-Defined Storage Registers (111 Bytes)

Offset Extended Functions Binary Range BCD Range

7D DateAlarm 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)

Table5. CMOS Register Summary
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Super-1/0 Configuration Index / Data Reqgisters

Super-1/0O configuration registers are accessed by performing
I/O operations to / from an index / data pair of registers in
system 1/O space at port addresses 3FOh and 3F1h. The
configuration registers accessed using this mechanism are used
to configure the Super-1/0O registers (parallel port, serial ports,
IR port, and floppy controller).

Super 1/O configuration is accomplished in three steps:

1) Enter configuration mode (set Function 0 Rx85[1] = 1)
2) Configure the chip

a) Writeindex to port 3F0
b) Read/write datafrom/ to port 3F1
¢) Repeat aand b for all desired registers

3) Exit configuration mode (set Function 0 Rx85[1] = 0)

Port 3F0Oh — Super-1/0 Configuration I ndex................... RW
7-0 Index value

Function 0 PCI configuration space register Rx85[1] must be

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

registers.

Port 3F1h — Super-1/0O Configuration Data.................... RW
7-0 Datavalue

This register shares a port with the Floppy Status Port (which

isread only). This port is accessible only when Rx85[1] is set

to 1 (the floppy status port is accessed if Rx85[1] = 0).

Super-1/0 Configuration Registers

These registers are accessed via the port 3F0 / 3F1 index / data
register pair using the indicated index values below

Index EQ — Super-1/0 Device D .....ooceiiieeiiiiicieicieens RO
7-0 SUPEr-1/O ID .o default = 3Ch
Index E1 — Super-1/0 Device Revision..........cccevieveneeene... RO
7-0  Super-1/0 Revision Code.........cccevcvevennene default =0
Index E2 — Super-1/0 Function Select ...oooveevvieeeenneee., RW
7-5 Resarved e awaysreads 0
4  Floppy Controller Enable
O Disable..ccicciiiiie e default
1 Enable
3  Serial Port 2 Enable
O Disable..ciccicicie e default
1 Enable
2 Serial Port 1 Enable
O Distle..cciiciiiieecee e default
1 Enable
1-0 Parallel Port Mode/ Enable
00 Unidirectional mode.........c..ccoeeveereeerenns default
01 ECP
10 EPP
11 Perallel Port Disabled
Index E3 —Floppy Controller |/O Base Address........... RW
7-2 1/O AdAress9-4........cccoevcvevieecieescieeenenn default =0
1-0 MustbeO s default =0
Index E6 — Parallel Port I/O Base Address.................... RW
7-0 /O AdAress9-2.......cccoeveeeeeceeeiececienns default =0

If EPP is not enabled, the parallel port can be set to 192
locations on 4-byte boundaries from 100h to 3FCh. If EPP is
enabled, the parallel port can be set to 96 locations on 8-byte
boundaries from 100h to 3F8h.

Index E7 — Serial Port 11/0 Base Address.................. RW

7-1 1O AdAress9-3........ccoovvveveneneeenreeeenns default =0

0 MustbeO . default =0

Index E8 — Serial Port 21/0 Base Address......c..coeeuvee. RW

7-1 1O AdAress9-3.......cccceoviveenenecnienieens default =0

0 Mustbel e default =0
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Index EE — Serial Port Configuration ...........cccceeeneene.n.. RW Index FO —Parallel Port Control.......cocoevieveiieiiiieiinnee. RW
7  Serial Port 2 High Speed Enable 7 PS2TypeBiDirectionl Parallel Port
0 Disable ... default 0 Disable...cooooiiiirieee e default
1 Enable 1 Enable
6  Serial Port 1 High Speed Enable 6 EPP Direction by Register not by IOW
0 Disable ..o default 0 Disable...cooeiiieeieeee e default
1 Enable 1 Enable
5-3 Serial Port 2 Mode 5 EPP+ECP
000 Standard 0 Disable...cooooeiiicieee e default
001 IrDA (HIPSIR) 1 Enable
010 Amplitude shift keyed IR @ 500K Hz 4 EPPVersion
011 -reserved- 0 Verson 19 ..., default
Ixx -reserved- 1 Versionl7
2  Serial Port 2 Half Duplex 30 Resarved aways reads 0
0 Disable ... default
1 Enable
1 Serolal g?;blzeTXOutputlnverson ''''''''''''''''' defailt Index F1 —Serial Port Control .......cceveeeeiiiiiiieennenee, RW
1 Enable 7-6 Reserved e awaysreads 0
0 Serial Port 2 RX Input Inversion 5 IR Loop Back
0 Disble .. default O Disabl€..cccceeiccieeii e default
1 Enable 1 Enable
4  Serial Port 2 Power-Down State
O NOMEA ..o default
1 Tristate output in power down mode
Index EF —Power Down Control........cceeeeeeeeiieiiiiiesnees RW 3 Serial Port 1 Power-Down State
7-6 Reserved e alwaysreads 0 0 NOMMEA ....oceiiceeeeee e default
5 Clock Power Down 1 Tristate output in power down mode
0 Normal operation .........cccceevvvrereresienens default 2 IR Dedicated Pin (IRTX/IRRX) Select

1 Power Down

4  Parallel Port Power Down
0 Normal operation ........c.cceeveeeeeveereesennnn default
1 Power Down

3  Serial Port 2 Power Down
0 Normal operation ..........ccoceeeeeeeeneeieeneene. default
1 Power Down

2 Serial Port 1 Power Down
0 Normal operation ........c.cceeveveveveereeseenen default
1 Power Down

1 FDC Power Down
0 Normal operation ..........ccoceeeeeeeeneeieereene. default
1 Power Down

0 All Power Down
0 Normal Operation ........c.cceevevveeereereeseennns default
1 Power Down All

0 IRTX/IRRX Output from Serial Port 2...... def
1 Function 0 Rx76[5] = 0:
IRRX output from dedicated pin D12
IRTX output from dedicated pin E12

1-0 Reserved e awaysreads 0
Index F2 —Test Mode (Do Not Program) ..............c........ RW
Index F4—Test Mode (Do Not Program) ...........ceeeeenees RW
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Index F6 — Floppy Controller Configuration.................. RW Index F8 — Floppy Drive Control ...o..ceeeeeieeeieiceieeens RW
7-6 Reserved .o alwaysreads 0 7-6  Floppy Drive 3 (see table below)
5 Floppy Drive On Parallel Port 5-4  Floppy Drive 2 (see table below)
0 Paralld Port (SPP) Mode..........ccceueueeeeee default 3-2  Floppy Drive 1 (see table below)
1 FDC Mode 1-0 Floppy Drive 0 (see table below)

N W

This bit is used in notebook applications to alow
attachment of an external floppy drive using the
parallel port I/O connector:

SPP Mode PinType FDC Mode PinType

STROBE# 1/10 - n/a
PDO 1/0 INDEX# I
PD1 1/0 TRKOO# I
PD2 1/0 WRTPRT# I
PD3 1/0 RDATA# I
PD4 1/0 DSKCHG# I
PD5 1/0 - n/a
PD6 1/0 - n/a
PD7 1/0 - n/a
ACK# I DS1# (@)
BUSY I MTR1# (@)
PE I WDATA# (@)
SLCT I WGATE# (@)
AUTOFD# 1/10 DRVENO (0]
ERROR# I HDSEL# (@)
PINIT# 1/10 DIR# (0]
SLCTIN# 1/10 STEP# (0]
3-Mode FDD
O Disthle..ieciecicecece e default
1 Enable
Reserved ..o awaysreads 0
Four Floppy Drive Option
0 Interna 2-Drive Decoder ...............u...... default
1 External 4-Drive Decoder
FDC DMA Non-Burst
O BUISE oot default
1 Non-Burst
FDC Swap
O Disthle..iecieciccece e default
1 Enable

DRVEN1 DRVENO
00 DRATEO DENSEL
01 DRATEO DRATEl1l
10 DRATEO DENSEL#
11 DRATE1 DRATEO
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Super-1/0 1/0 Ports
Floppy Disk Controller Registers
These registers are located at 1/O ports which are offsets from
“FDCBase” (index C3h of the Super-l/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 FDCBaset+t2 —FDC Command .........cccoceeeeeeennnneene. RW Port FDCBaset+4 — FDC Data Rate Select...................... WO
7 Motor 3 (unused in VT8231: no MTR3# pin)
6 Motor 2 (unused in VT8231: no MTR2# pin) Port FDCBaset5 —FDC Data......coveveeneineiieiieieeienee, RW
> M %tor'\jomr Off Port FDCBaset+7 — FDC Disk Change Status.................. RO
1 Motor On 7 Disk Change
4 Motor 0 0 Foppy not changed
0 Motor Off 1 Foppy changed since last instruction
1 Motor On 6'3 Undef'ned ......................................... a|W&yS read 1
3 DMA and IRQ Channels 2-1 DataRate .
0 Disabled 00 500 Khit/sec (1.2MB 5" or 1.44 MB 3" drive)
1 Enabled 01 300 Khit/sec (360KB 5" drive)
2  FDC Resat 10 250 Kbit/sec (720KB 3" drive)
0 Execute FDC Reset 11 1 Mbit/sec
1 FDC Enabled 0 High Density Rate

1-0 Drive Select
00 Select Drive0
01 Select Drivel
1x -reserved-

Port FDCBaset4 —FDC Main Status.........coceevevvieeneee... RO
7 Main Request
0 Dataregister not ready
1 Dataregister ready
6 Datalnput / Qutput
0 CPU=>FDC
1 FDC=>CPU
5 Non-DMA Mode
0 FDCinDMA mode
1 FDC notin DMA mode

4 FDC Busy
0 FDCinactive
1 FDC active
32 Reserved aways reads 0

1 DrivelAdctive

0 Driveinactive

1 Drive performing a positioning change
0 DriveOActive

0 Driveinactive

1 Drive performing a positioning change

0 500 Kbit/sec or 1 Mbit/sec selected
1 250 Khit/set or 300 Kbit/sec selected

Port FEDCBaset+7 — FDC Configuration Control............ WO

7-2 Undefined ..., awaysread 1
1-0 DataRate
00 500 Khit/sec (1.2MB 5" or 1.44 MB 3" drive)
01 300 Khit/sec (360KB 5” drive)
10 250 Kbit/sec (720KB 3" drive)
11 1 Mbit/sec
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Parallel Port Registers
These registers are located at |/O ports which are offsets from
“LPTBase” (index C6h of the Super-1/O configuration
registers). LPTBase is typically set to alow these ports to be
accessed at the standard parallel port address range of 378-
37Fh.
Port LPTBasetQ — Parallel Port Data........ocoeeeeeeeieeeeee, RW Port L PTBaset3 — Parallel Port EPP Address............... RW
7-0 Parallel Port Data
Port L PTBaset4 — Parallel Port EPP Data Port O......... RW

Port LPTBasetl — Parallel Port Status.........ccoceeeveeeeeenees RO

7  BUSY# Port L PTBaset5 — Parallel Port EPP DataPort 1......... RW

0 Printer busy, offline, or error
1 Printer not busy
6 ACK#
0 Datatransfer to printer complete
1 Datatransfer to printer in progress
5 PE
0 Paper available
1 No paper available
4 SLCT
0 Printer offline
1 Printer online

3 ERROR#
0 Printer error
1 Printer OK
2-0 Reserved e, alwaysread 1 bits
Port LPTBaset2 —Parallel Port Control ..........oceeeeeeeee. RW
7-5 Undefined ... always read back 1
4  Hardwarelnterrupt
0O Disable..cceiiceicii e default
1 Enable
3 Printer Select
0 Deselect printer ......coeeeeeeeeieeieeseie e, default

1 Select printer

2  Printer Initialize
O Initidlize Printer.....c.ccccevveveeceeieeirecnene, default
1 Allow printer to operate normally

1 Automatic Line Feed

0 Host handleslinefeeds.........ccccceveeennenee default
1 Printer does automatic line feeds

0 Strobe
0 Nodatatransfer.......cocoevvvveieeieenreenenne, default

1 Transfer datato printer

Port L PTBaset+6 — Parallel Port EPP Data Port 2......... RW

Port L PTBaset+7 —Parallel Port EPP Data Port 3......... RW

Port L PTBaset+400h — Parallel Port ECP Data/ Cfg A RW

Port L PTBaset+401h — Parallel Port ECP Config B....... RW

Port L PTBaset+401h — Parallel Port ECP Extd Ctrl...... RW
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Serial Port 1 Reqgisters

These registers are located at |/O ports which are offsets from
“COM1Base” (index C7h of the Super-1/O configuration
registers). COM1Base is typically set to allow these ports to
be accessed at the standard serial port 1 address range of 3F8-
3FFh.

Port COM 1Base+0 — Transmit / Receive Buffer ............ RW
7-0 Serial Data

Port COM1Base+1 —Interrupt Enable.........ccocvveeneee.e... RW
7-4 Undefined ... awaysread O

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 COM1Baset2 — Interrupt Status...........coeeeeieneenee. RO
7-3 Undefined ... awaysread O
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 O (Seridization Error or Break)
0 Interrupt Pending
0 Interrupt Pending
1 NoInterrupt Pending

Port COM1Baset+2 —FIFO Control

Port COM1Base+3 —UART Control........ococeeeviviiinnnneee. RW
7 Divisor Latch Access
0 Select transmit / receive registers
1 Select divisor latch
6 Break
0 Break condition off
1 Break condition on
Parity
000 None
001 Odd
011 Even
101 Mark
111 Space
2 Stop Bits
0 1
1 2
Data Bits
00 5
01 6
10 7
11 8

VT8231
Port COM 1Baset+4 —Handshake Control ...........cceeeeees RW
7-5 Undefined ..o awaysread O

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
0 DataTerminal Ready
0 Disabled
1 Enabled

=N W

Port COM1Baset5 — UART Status.......ccceeeiiiiieieeiiiiinnes

7 Undefined
6  Transmitter Empty
0 1 byteintransmit hold or transmit shift register
1 0 bytestransmit hold and transmit shift regs
5  Transmit Buffer Empty
0 1 byteintransmit hold register
1 Transmit hold register empty
4  Break Detected
0 No break detected
1 Break detected
3 Framing Error Detected
0 Noerror
1 Error
2  Parity Error Detected
0 Noerror
1 Error
1 Overrun Error Detected
0 Noerror
1 Error
0 Received Data Ready
0 Noreceived data available
1 Received datain receiver buffer register

Port COM 1Baset+6 —Handshake Status........ccceeeeeeennees

DCD Status (1=Active, O=Inactive)

RI Status (1=Active, O=Inactive)

DSR Status (1=Active, O=Inactive)

CTS Status (1=Active, O=Inactive)

DCD Changed (1=Changed Since Last Read)
RI Changed (1=Changed Since L ast Read)
DSR Changed (1=Changed Since Last Read)
CTSChanged (1=Changed Since L ast Read)

OFRLNWMAMOIITO N

Port COM 1Baset+7 — Scratchpad
7  Scratchpad Data

Port COM 1Base+9-8 — Baud Rate Generator Divisor .. RW
15-0 Divisor Valuefor Basud Rate Generator
Baud Rate = 115,200/ Divisor
(e.g., setting thisregister to 1 selects 115.2 Kbaud)
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Serial Port 2 Reqgisters

These registers are located at |/O ports which are offsets from
“COM2Base” (index C8h of the Super-1/O configuration
registers). COM2Base is typically set to allow these ports to
be accessed at the standard serial port 2 address range of 2F8-
2FFh.

Port COM 1Base+0 — Transmit / Receive Buffer ............ RW
7-0 Serial Data

Port COM1Base+1 —Interrupt Enable.........ccocvveeneee.e... RW
7-4 Undefined ... awaysread O

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 COM1Baset2 — Interrupt Status...........coeeeeieneenee. RO
7-3 Undefined ... awaysread O
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 O (Seridization Error or Break)
0 Interrupt Pending
0 Interrupt Pending
1 NoInterrupt Pending

Port COM1Baset+2 —FIFO Control

Port COM1Base+3 —UART Control........ococeeeviviiinnnneee. RW
7 Divisor Latch Access
0 Select transmit / receive registers
1 Select divisor latch
6 Break
0 Break condition off
1 Break condition on
Parity
000 None
001 Odd
011 Even
101 Mark
111 Space
2 Stop Bits
0 1
1 2
Data Bits
00 5
01 6
10 7
11 8

VT8231
Port COM 1Baset+4 —Handshake Control ...........cceeeeees RW
7-5 Undefined ..o awaysread O

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
0 DataTerminal Ready
0 Disabled
1 Enabled

=N W

Port COM1Baset5 — UART Status.......ccceeeiiiiieieeiiiiinnes

7 Undefined
6  Transmitter Empty
0 1 byteintransmit hold or transmit shift register
1 0 bytestransmit hold and transmit shift regs
5  Transmit Buffer Empty
0 1 byteintransmit hold register
1 Transmit hold register empty
4  Break Detected
0 No break detected
1 Break detected
3 Framing Error Detected
0 Noerror
1 Error
2  Parity Error Detected
0 Noerror
1 Error
1 Overrun Error Detected
0 Noerror
1 Error
0 Received Data Ready
0 Noreceived data available
1 Received datain receiver buffer register

Port COM 1Baset+6 —Handshake Status........ccceeeeeeennees

DCD Status (1=Active, O=Inactive)

RI Status (1=Active, O=Inactive)

DSR Status (1=Active, O=Inactive)

CTS Status (1=Active, O=Inactive)

DCD Changed (1=Changed Since Last Read)
RI Changed (1=Changed Since L ast Read)
DSR Changed (1=Changed Since Last Read)
CTSChanged (1=Changed Since L ast Read)

OFRLNWMAMOIITO N

Port COM 1Baset+7 — Scratchpad
7  Scratchpad Data

Port COM 1Baset+9-8 — Baud Rate Generator Divisor .. RW
15-0 Divisor Valuefor Basud Rate Generator
Baud Rate = 115,200 / Divisor
(e.g., setting thisregister to 1 selects 115.2 Kbaud)
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SoundBlaster Pro Port Registers

These registers are located at offsets from “SBPBase” (defined
in Rx43 of Audio Function 5 PCI configuration space).
SBPBase is typically set to alow these ports to be accessed at
the standard SoundBlaster Pro port address of 220h or 240h.

FM Registers

Port SBPBaset0 — FM L eft Channel Index / Status....... RW
7-0 FM Right Channel Index / Status

Port SBPBasetl —FM Left Channdl Data..................... WO
7-0 Right Channel FM Data

Port SBPBaset+2 — FM Right Channedl Index / Status....RW
7-0 FM Right Channel Index / Status

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

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

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 SBPBaset9—FM Data.........ccceeeiiinveinneeee, 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 Reqgisters

Port SBPBaset4 — MiXer INdeX.....oouiiiiieiiiiiiiiiiieieenee, WO
7-0 Mixer Index

Port SBPBaset5 —Mixer Data......cocoeiieeeiiiiiiiiiiieiieaneee, RW
7-0 Mixer Data

Sound Processor Registers

Port SBPBaset+6 — Sound Processor Reset ........oceeeeeeeee, 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 SBPBaset+E — Sound Processor Data Avail Status..RO
7 1=Sound Processor Data Available

Register Summary - FM

Index | Bit-7 | Bit-6 | Bit-5 | Bit-4 | Bit-3 | Bit-2 | Bit-1 | Bit-0
01 Test
02 Fast Counter (80 usec)
03 Slow Counter (320 usec)
04 | IRQ |MFC|MSC SSSC| SSFC
08 |CSM | SEL
20-35| AM | VIB | EGT | KSR Multi
40-55 KSL Total Level (TL)
60-75 Attack Rate (AR) Decay Rate (DR)
80-95 Sustain Level (SL) Release Rate (RR)
AO-A8 F-Number
BO-B8 | Key Block F-Number
BD |IntAM VIB | Ryth | Bass Snare| Tom | Cym |HiHat
C0-C8 Feedback FM
EO-F5 | | ws

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

Register Summary —Mixer

Index | Bit-7 | Bit-6 | Bit-5 | Bit-4 | Bit-3 | Bit-2 | Bit-1 | Bit-0

00 Data Reset

02 SPVolume L SPVolume R
0A Mic Vol
oC Finp TFIL Select
OE Fout | st
22 General Volume General Volume
26 FM Volume L FM VolumeR
28 CD Volume L CD VolumeR

2E Line Volume L LineVolumeR

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 Pr ocessor

# Type Command

10 Play  8bhitsdirectly

14 Play  8bitsviaDMA

91 Play High-speed 8 bitsviaDMA

16 Play  2-bit compressed viaDMA

17 Play  2-bit compressed viaDMA with reference
74 Play  4-bit compressed viaDMA

75 Play  4-bit compressed via DMA with reference
76 Play  2.6-bit compressed viaDMA

77 Play  2.6-bit compressed via DMA with reference

20 Record Direct
24 Record ViaDMA
99 Record High-speed 8 bitsviaDMA

D1 Speaker Turn on speaker connection
D3 Speaker Turn off speaker connection
D8 Speaker Get speaker setting

40 Misc  Set samplerate
48 Misc  Set block length
80 Misc  Set silence block
DO Misc  Stop DMA
D4 Misc  Continue DMA
El Misc  Getversion

30 MIDI Direct MIDI input

31 MIDI  MIDI input viainterrupt

32 MIDI Direct MIDI input with time stamp

33 MIDI  MIDI input viainterrupt with time stamp

34 MIDI Direct MIDI UART mode

35 MIDI MIDI UART mode viainterrupt

36 MIDI Direct MIDI UART mode with time stamp

37 MIDI  MIDI UART mode viainterrupt with time stamp
38 MIDI  Send MIDI code

Game Port Reqgisters

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

1/O Port 201h —Game Port Status ....oeeeeeeeeeiieeeene, RO
7 Joystick B Button 2 Status
6  Joystick B Button 1 Status
5 Joystick A Button 2 Status
4  Joystick A Button 1 Status
3 Joystick B One-Shot Statusfor Y-Potentiometer
2 Joystick B One-Shot Statusfor X-Potentiometer
1 Joystick A One-Shot Statusfor Y-Potentiometer
0 Joystick A One-Shot Statusfor X-Potentiometer

/O Port 201h —Start One-Shot ..o, WO
7-0 (Vaue Written is Ignored)
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PCI Configuration Space /O

PCI configuration space accesses for functions 0-6 use PCl
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 CEB-CFES8 - Configuration Address...................... RW
31 Configuration Space Enable
0 Disabled ..o default

1 Convert configuration data port writes to
configuration cycles on the PCI bus
30-24 Reserved always reads 0
23-16 PCI Bus Number
Used to choose a specific PCI busin 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 awaysreads 0

Port CEF-CFEC - Configuration Data.......ccoceeeeeeeiennenene. RW

There are 7 “functions’ implemented in the VT8231:
Function# Function

PCI to ISA Bridge

IDE Controller

USB Controller Ports 0-1

USB Controller Ports 2-3

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.

A W N PP O
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Function 0 Registers- PCI to I SA Bridge | SA Bus Control
All registers are located in the function O PCI configuration
space of the VT8231. These registers are accessed through Offset 40 - ISA BUSCONErol ...ueeiiieiiiiiiiiiiiieseieei e, RW
PCI configuration mechanism #1 via I/O address CF8/CFC. 7 ISA Command Delay
0 NOMMEA ..o default
PCI Configuration Space Header 1 Extra
6 Extended | SA Bus Ready
Offset 1-0 - Vendor 1D = 1106 oo RO 0 Disable. ..o default
1 Enable
Offset 3-2 - Device ID = 8231 ...ovvveeiieeeieen, RO 5 ISA Slave Wait States
0 4Wait States.....cccovvreeerieeeeeeee e default
Offset 5-4 - COMMANG ......cooeieiiiieiiceee e, RW 1 5Wait States
15-8 RESEIVEA  ooooveeceeeeeeeeeeeeeeeeeeenea, always reads 0 4 Chipset 1/0 Wait States
7  Address/ Data Stepping 0 2 Wa!t SEAES. ..t default
0 Disable 1 4 Wait States
1 ENBDIE oo, default 3 1/O Recovery Time
6-4 RESEIVED oo aways reads 0 O Disable....cooiiiireeieee e default
3 Special Cycle Enable .....Normaly RWt, default = 0 1 Enable
2 BUSMASLEr oo always reads 1 2 Extend-ALE
1 M emory Space................. Normally ROY, reads as 1 O Disabl€...ciciicceeeceiccee e default
0 1/OSpace ... Normally ROt, reads as 1 1 Enable
T If the test bit at offset 46 bit-4 is set, access to the above 1 ~ROM Wait States
indicated bits is reversed: bit-3 above becomes read only 0 1W8.It A e, default
(reading back 1) and bits 0-1 above become read / write (with 1 OWait States
adefault of 1). 0 ROM Write
0 Disable...coooeiiiieiiee e default
OFfSEt 7-6 = SEALUS v RWC 1 Enable
15 Detected Parity Error ................. writeonetoclear  Offset 41 - ISA Test MOG€..ooveiveiiesiiiee, RW
14 S!gnalled SyStem Error......ccoveeeerenee _always reads 0 7  BusRefresh Arbitration (do not program) default=0
13 Sgnglled Master Abort ................. Wr!te oneto clear 6 XRDY Test Mode (do not programy ........... default=0
12 Received Target Abort ... write one to clear 5 Port 92 Fast Resct
11 Signalled Target ADOrt................. write one to clear 0 Disable...cciiiceeeeerree e default
10-9 DEVSEL#TIMING ..cccoovnrininnns fixed at 01 (medium) 1 Enable
8 Data Parity Detected..........ccccovvrnnne. always reads 0 4 A20G Emulation (do not programy............. default=0
7  Fast Back-to-BacK.......c.coevniieiniinnines always reads 0 3  Double DMA Clock
6-0 Reserved .. aways reads 0 0 Disable (DMA Clock =% 1SA Clock)... default
i .- _ 1 Enable (DMA Clock = ISA Clock)
Offset 8 Re_w_son ID=NN i RO 2 SHOLD Lock During INTA (do not program) def=0
7-0 RevisonID 1 Refresh Request Test M ode (do not program).def=0
Offset 9 - Program Interface = 00N ....cocoieieieieieciiee RO 0 ISARefresh
0 Disable....cooiiiieeeeee e default
Offset A - Sub ClassCode= 01N ..oooooviiisiiiisiiieene, RO 1 Enable
Thisbit should be set to 1 for ISA compatibility.
Offset B-ClassCode=06h.........cccooeeevieiiiiiiciieeieiee RO
Offset E - Header Type=80N......ccccooeeiieiiiiiiieeiiee, RO
7-0 Header TypeCode......... 80h (Multifunction Device)
Offset F-BIST = 00N .oeiiiiiieiieeeee e, RO
Offset 2F-2C - Subsystem ID ..o.veeveeeeieeieieee s, RO

Use offset 70-73 to change the value returned.
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Offset 42 - 1SA Clock Control. o, RW Offset 43 - ROM Decode Control ......ecevvieieieeneene, RW
7 Latch1016# Setting these bits enables the indicated address range to be
0 Enable (recommended setting) ............... default included in the ROM CS# decode:
! Disable 7 FFFEO000h-FFFEFFFFN .o default=0
6 MCSI6H Output 6  FFF80000h-FFFDFFFFN .o default=0
0 Disable.....ccovviiiiiiincs default 5  EFFO0000N-EEE7EEEEN oo default=0
1 Enable 4 000EQ000N-000EFFFFh ..o default=0
5 Master Request Test Mode (do not program) 3 000D8000N-000DFFFFN oo default=0
0 Disable....coiiiiiiicic default 2 000DO00ON-000D7EFEh oo default=0
b Rew V'Eegag'; Not Program) iz o 1 000C8000h-000CFFFFN ..o defait=0
3 I1SA Clock (BCLK) Select Enable 0  000C0000h-000C7FFFh.....cccveveiiiieine default=0
0 BCLK =PCICLK/A...viiiviiiiisirriniiinnnns default  Offset 44 - Keyboard Controller Control ......cccouuee...... RW
1 BCLK selected per bits 2-0 7  KBC Timeout Test (do not program)........default = 0
2-0  ISA BusClock Select (if bit-3= 1) 6-4 Reserved (do not program)............ccc.e...... default = 0
000 BCLK = PCICLK/3......cccccevvervrrernnccreses default 3 MouseLock Enable
001 BCLK = PCICLK/2 0 DISADIE....oovvvrrrerrrsesieeerreressssneerrnees default
010 BCLK = PCICLK/4 1 Ensble
011 BCLK =PCICLK/6 2-1 Reserved (do not program)..........ccccceeeee. default=0
100 BCLK = PCICLK/S 0 Reserved (No function) ........ccccceeeeverincnne. default =0
101 BCLK =PCICLK/10
110 BCLK =PCICLK/12 Offset 45- Type FDMA Control .o RW
111 BCLK =0OSC 7 I1SA Master / DMA to PCI Line Buffer
Note: Procedure for ISA Clock switching: (1) E:*:Btlﬂee ................................................... default
1) Set bit 3to 0; 2) Change value of bit 2-0; 3) Setbhit3to 1 6 DMA typeF Timingon Channel 7 default=0
5 DMA typeF Timing on Channdl 6............ default=0
4 DMA typeF Timing on Channd 5............ default=0
3 DMA typeF Timing on Channdl 3............ default=0
2 DMA typeF Timing on Channd 2............ default=0
1 DMA typeF Timingon Channd 1............ default=0
0 DMA typeF Timing on Channd O............ default=0
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Offset 46 - MiscellaneousControl 1......cccceeeeeeeeeeennnenne., RW Offset 47 - MiscellaneousControl 2.....eeeeeeeeeeeenneneene, RW
7 PCl Master Write Wait States CPU Reset Source
0 OWat StaAES....cceeerieeeerierere e default 0 UseCPURST asCPU Reset.................. default
1 1Wait State 1 UselNIT as CPU Reset
6 GatelNTR PCI Delay Transaction Enable
0 Disable ..o default 0 Disable...cooeiiieeieeee e default
1 Enable 1 Enable
5  Flush Line Buffer for Int or DMA IOR Cycle The "Posted Memory Write" function is
0 Disable ..o default automatically enabled when this bit is enabled,
1 Enable independent of the state of Rx46 hit-0.
4  Config Command Reg Rx04 Access (Test Only) EISA 4D0/4D1 Port Enable
0 Normal: Bits0-1=RO, Bit 3=Rw.......... default 0 Disable (ignore ports4D0-1)................. default
1 TestMode: Bits0-1=RW, Bit-3=RO 1 Enable (ports 4D0-1 per EISA specification)
3 Reserved (do not program).......ccceeeeeereenne default =0 Interrupt Controller Shadow Register Enable
2 Reserved (NOfunction).......ccccceeeerereniennen default =0 0 Disable.....ooiiiiicecee default
1 PCI Burst Read Interruptability 1 Enable (for test purposes, enable readback of
0 Allow burst reads to be interrupted by 1SA interrupt controller internal functions on 1/0
master or DMA ... default reads from ports 20-21, A0-Al, A8-A9, and
1 Don't alow PCI burst reads to be interrupted C8-C9) (Contact VIA Test Engineering
0 Posted Memory Write Enable department)
0 Disable ... default Reserved (always program to 0).............. default =0
1 Enable Note: Always mask this bit. This bit may read back

The Posted Memory Write function is automatically
enabled when Delay Transaction (see Rx47 bit-6) is
enabled, independent of the state of this bit.

as either 0 or
programmed with O.
Write Delay Transaction Time-Out Timer

1 but must aways be

1 Enable
Read Delay Transaction Time-Out Timer

1 Enable
Software PCl Reset ...... write 1 to generate PCI reset
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Offset 48 - MiscellaneousControl 3., RW 4C - ISA DMA/Master Memory AccessControl 1........ RW
7-4 Reserved e alwaysreads 0 7-0 PCI Memory Hole Bottom Address
3 ExtraRTC Port 74/75 Enable These bits correspond to HA[23:16] ............ default=0
0 Disable ..o default
1 Enable 4D - ISA DMA/Master Memory Access Control 2........ RW
2 Integrated USB Controller Disable 7-0 PCI Memory Hole Top Address (HA[23:16])
0 ENADIE....orieeiiee default These bits correspond to HA[23:16] ............ default=0
1 Disable _ Note:  Access to the memory defined in the PCI memory
1 Integrated IDE Controller Disable hole will not be forwarded to PCI. This function is
0 Enable ..................................................... default disabled if the top address is less than or equal to the
1 Disadle bottom address.
0 512K PCI Memory Decode

0 UseRx4E[15-12] to select top of PCI memory

4F-4E - ISA DMA/Master M emory Access Control 3... RW

1 Use contents of Rx4E[15-12] plus 512K as top 15-12 Top of PCI Memory for ISA DMA/Master accesses
Of PCl MEMOTY ..o default 0000 IM oo default
Offset 4A - IDE Interrupt RoUting .oeeeeiieeiiiiiieecceenes RW 0001 2M
7  Wait for PGNT Before Grant to 1SA Master / 1111 16M
DMA ] Note:  All ISA DMA / Masters that access addresses higher
O Distble..iicieece e default than the top of PCI memory will not be directed to the
1 Enable PCI bus.
6  BusSelect for Accessto /O Devices Below 100h 11  Forward EO000-EFFFF Accessesto PCI ........def=0
0 Access ports 00-FFh viaXD bus............ defavit 10 Forward AOOOO-BFFFF Accessesto PCI .......def=0
1 Access ports 00-FFh via SD bus (applies to 9  Forward 80000-9FFFF Accessesto PCI ....... def=1
external devices only; internal devices such as 8  Forward 00000-7FFFF Accessesto PCI ... def=1
the mouse controller are not effected) 7  Forward DCOOO-DFFFF Accessesto PCI ......def=0
5-4 Reserved (do not program) ....... s default =0 6 Forward D8000-DBFFE Accessesto PCI ... def=0
3-2 IDE Second Channel IRQ Routing 5  Forward D4000-D7FFF Accessesto PCI .......def=0
00 1RQ14 4  Forward DO000-D3FFF Accessesto PCI .......def=0
(TR 1 =10 X 1T default 3 Forward CCOOO-CFEFF Accessesto POl . def=0
10 1RQ10 2 Forward C8000-CBFFF Accessesto PCI ......def=0
Lo |DlEl an?alri’ Channel 1RO Routing 1 Forward C4000-C7FFF Accessesto PCI .......def=0
=10 S defauilt 0 Forward CO000-C3FFF Accessesto PCI ......def=0
01 IRQ15
10 IRQ10
11 IRQLL
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Plug and Play Control
Offset 50 — PNP DM A Request CONtrol ..........ooooococc...... RW PnP IRQ Routing Table
-8 RESEIVED oo default = 0 0000 Disabled......c.ccovvveeiriecricciecreeveeree e default
3-2 PnP Routing for Parallel Port DRQ.....def = DRQ3 0001 IRQ1
1-0  PnP Routing for Floppy DRQ............... def = DRQ2 8812 F;Se?:ved
DRQ Mapping: 00=DRQO0, 01=DRQ1, 10=DRQ2, 11=DRQ3 0100 1RO
Offset 51 - PNPIRQ Routing 1o, RW 0101 IRQ5
7-4  PnP Routing for Parallel Port IRQ (see PnP IRQ 0110 IRQ6
routing table) 0111 IRQ7
3-0 PnP Routing for Floppy IRQ (see PnP IRQ routing 1000 Reserved
table) 1001 IRQ9
1010 IRQ10
Offset 52 - PNPIRO ROUtING 2. RW 1011 IRQ11
7-4 PnP Routing for Serial Port 2 IRQ (see PnP IRQ 1100 IRQ12
routing table) 1101 Reserved
3-0 PnP Routing for Serial Port 1 IRQ (see PnP IRQ 1110 IRQ14
routing table) 1111 IRQ15

Offset 54 - PCI IRQ Edge/ Level Select....oviieeieiinenennne. RW

7-4 Reserved e awaysreads 0
The following bits all default to “level” triggered (0)

PIRQA# Invert (edge) / Non-invert (level)....... (1/0)
PIRQB# Invert (edge) / Non-invert (leve)....... (1/0)
PIRQC# Invert (edge) / Non-invert (level)....... (/0)
PIRQD# Invert (edge) / Non-invert (level)....... (1/0)

Note: PIRQA-D# normally connect to PCI interrupt pins
INTA-D# (see pin definitions for more information).

OFrL NW

Offset 55- PNPIRQ Routing 4 ..o, RW
7-4 PIRQA# Routing (see PnP IRQ routing table)
30 Reserved . awaysreads 0
Offset 56 - PNP IRQ ROULING 5. RW

7-4 PIRQC# Routing (see PnP IRQ routing table)
3-0 PIRQB# Routing (see PnP IRQ routing table)

Offset 57 - PNP IRQ ROULING 6. RW
7-4 PIRQD# Routing (see PnP IRQ routing table)
30 Reserved . awaysreads 0
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Offset 59 —PCSO# Control ....ocooeeeveeiiiiiiieiieieeee RW Offset 5B - Internal RTC Test Mod€...oovveevieiieeeees RW
7-4 Reserved e alwaysreads 0 7-4 Resarved e aways reads 0
3 PCSO0# Pin Function (Pin T5) 3  Map RTC Rx32to Rx3F
0 Pinisdefined asPCSO# .........ccccovne.e. default O Disable..iiiiiieieeceeeec e, default
1 Pinisdefined as Interna Trap 1/0 1 Enable
2-0 Reserved e alwaysreads 0 2 RTC Reset Enable (do not program)
0 Disale...ciiieieeeeerees e default
Offset 5A —KBC/RTC CONtrol ..oeeeeeieiiieiciiieee RW 1 Enable
Bits 7-4 of this register are latched from pins SD7-4 at power- 1 RTC SRAM Access Enable
up but are read/write accessible so may be changed after 0 DiSADIC....coeveciecieeeesee s default
power-up to change the default strap setting: 1 Enable
This bit is set if the internal RTC is disabled but it is
& KeybomdRPIS o ached from SDb desired 10 sill be eble [0 ccess the interrd RTC
5  Keyboard RP14 ...ooocoeorvcesr |atched from SD5 SRAM \via ports 74-75. If the intema RTC is
4 Keyboard RP13 ......ccccocvvveevvienne, latched from SD4 enabled, setting this bit does nOth'_ng (the internal
3 Audio Function Enable (I?;I'7(32/§I§AM should be accessed at either ports 70/71
0 Disable (SDF\[))?m irﬂgﬁ?)r:r;snéggli RPINVS 0 RTC Test Mode Enable (do not program) . default=0
1 Enable(SDD pinsfunction as Audio / Game) Offset 5C - DMA CONMI Ol RW
2 Inter ”‘E‘)'iglce Enable 7 PCSD#& PCSL# 16-Bit 1/0
0 Disable...coooiiiieireeeee default
1 ENaDIe ..o default
1 Internal PS2 Mouse Enable 1 . Enable
. 6 Passive Release
0 Disable e default
O Disable..iiiiiecee e, default
1 Enable 1 Enable
O T BHbS e e default 5 Internal Passve Release
1 Ensble 0 Disable...cooooiiiieieeeee default
1 Enable
Note:  External strap option values may be set by connecting 4  Dummy PREQ
the indicated external pin to a 4.7K ohm pullup (for 0 Disable....ociiicieeceee e default
1) or driving it low during reset with a 7407 TTL 1 Enable
open collector buffer (for 0) as shown in the 3 ReSEVED e, always reads 0
suggested circuit below: 2  APIC Connection
0 APICONSD BUS.....ccoeevveeieeiecieciieeiens default
vee vee 1 APIConXD Bus
1 Reserved (Do Not Program).......ccceeeeeee. default =0
7407 47K 0 DMA LineBuffer Disable
RESET#—0 SDn 0 DMA cyclescan be to/from line buffer ....... def

Figure5. Strap Option Circuit

1 Disable DMA Line Buffer
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Distributed DMA / Serial IRQ Control

Offset 61-60 - Distributed DM A Ch 0 Base/ Enable......RW Offset 6B-6A - Distributed DMA Ch 5 Base/ Enable.... RW
15-4 Channel 0 Base AddressBits15-4.......... default =0 15-4 Channel 5 Base AddressBits 15-4........... default =0
3 Channéd 0 Enable 3 Channd 5 Enable
O Disthle..ciecieciciece e default O Disable..cicciciiieiee e default
1 Enable 1 Enable
2-0 Reserved always reads 0 2-0 Resarved alwaysreads 0
Offset 63-62 - Distributed DM A Ch 1 Base/ Enable......RW Offset 6D-6C - Distributed DM A Ch 6 Base/ Enable... RW
15-4 Channel 1 Base AddressBits15-4.......... default =0 15-4 Channel 6 Base AddressBits 15-4........... default =0
3 Channd 1 Enable 3 Channd 6 Enable
O Disthle..cieciecicece e default O Disable..cicciciieeiee e default
1 Enable 1 Enable
2-0 Reserved .. alwaysreads 0 2-0 Resarved .. alwaysreads 0
Offset 65-64 - Distributed DM A Ch 2 Base/ Enable......RW Offset 6F-6E - Distributed DM A Ch 7 Base/ Enable.... RW
15-4 Channel 2 Base AddressBits15-4.......... default =0 15-4 Channel 7 Base AddressBits 15-4........... default =0
3 Channd 2 Enable 3 Channd 7 Enable
O Dishle..ieceecieece e default O Disable..icciciiciecee e default
1 Enable 1 Enable
2-0 Reserved alwaysreads 0 2-0 Resarved alwaysreads 0
Offset 67-66 - Distributed DM A Ch 3 Base/ Enable......RW
15-4 Channel 3 Base AddressBits15-4.......... default =0
3 Channel 3Enable
O Disthle..ieciecictece e default
1 Enable
2-0 Reserved awaysreads 0
Offset 69-68 — Serial IRO Control ...ocveeceveiieeiiiiiiieeee, RW
15-4 Reserved ..o awaysreads 0
3 ISAIRQ Asserted Via Serial IRQ (Pin H3 or L4)
O Dishle..cieciccrececece e default
1 Enable
2 Seial IRQ Mode
0 ContinuousMode.......ccccoeveeevreeiireeenennns default
1 Quiet Mode
1-0 Serial IRQ Start-Frame Width
00 4 PCI ClOCKS.....coovieeeereeereecteecreecreeere e default

01 6 PCI Clocks

10 8 PCI Clocks

11 10PCI Clocks
Theframesizeisfixed at 21 PCI clocks.
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Miscellaneous/ General Purpose 1/0
Offset 73-70 - SUDSYSEEM ID .o, \Wie]
31-0 SubsystemID/Vendor ID................. aways reads 0
Contents may be read at offset 2C.
Offset 74—GPIO Control 1...ooeveeeiiiiiiiiiiiiicien RW Offset 75— GPIO Control 2., RW
7 APIC Enable GPO7 Enable (Pin T7)
0 Disable (Pin U8isGPIOD / MCCSH)....default 0 Pindefined as SLPH.......cccovvveiinierenne default
1 Enable (Pin U8is SCIOUT#) 1 Pindefined as GPO7
6 SERIRQPIin Reserved ..o awaysreads 0
0 SERIRQ input from DRQ2 (Pin H3)......default GPO5 Enable (Pin V12)
1 SERIRQ input from DACK5# (Pin L4) 0 Pindefined asPCISTPH .......ccccccevvueenne default

5 GPIOD Direction (Pin U8)
O INPUE o default
1 Output (GPO11)

4  GPIOC Direction (Pin V14)
O INPUL o default
1 Output

3  GPIOB Direction (Pin U12)
O INPUE o default
1 Output

2 GPIOA Direction (Pin T14)
O INPUL o default
1 Output

1 THRM Enable (Pin T11)
0 PME#/ GPI5 (see Func 4 Rx48[5]) ....... default
1 THRM

0 GPIO/IOCHCK# Select
0 GPIO e default
1 I1OCHCK#

1 Pindefined as GPO5
GPO4 Enable (Pin Y12)
0 Pindefined asCPUSTPA...........ccocu..... default
1 Pindefined as GPO4
FDC External IRQ/ DRQ Via DACK 2#/ DRQ2
0 PinG5isFDCIRQ, pin H3isFDCDRQ..... def
1 Pin G5is DACK2# or other aternate function
Pin H3 is DRQ2 or other alternate function
GPO25 Enable (Pin G5)
0 Rx75[3]=0: Pin G5 defined as DACK2#.... def
1 Pin G5 defined as GPO25
GPO24 Enable (Pin H3)

0 RX75[3]=Z0: i default
Rx68[3]=0: Pin H3 defined as DRQ2
Rx68[3]=1: Pin H3 defined as SERIRQ

1 PinH3 defined as GPO24

Positive Decode
0 Subtractive Decode...........ccceevveeuveenen.. default
1 Positive Decode
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Offset 76 —GPIO Control 3. ....veeieiiiiiiiieiieiiiieeceeane RW Offset 79-78 —PCS0# 1/O Port Address..........ccceeeeueeeee... RW
7  Over-Current (OC) Input 15-0 PCSO0#1/0O Port Address[15-0]
O DISADIC oo default
1 Enable Offset 7B-7A — PCS1# 1/0 Port Address......ooooveviiiee.. RW
6 OC[3:0] From SD[3:0] By Scan 15-0 PCS1#1/0 Port Address[15-0]
O DISADIC oo default
1 Enable
0 Pinsused for IRTX and IRRX .......... defaullt PR —— anne =h eal """""" -
1 Pinsused for GPO14 and GPO15 8— PgslerDVMAP A ................................. waysr S
4 MCCSH#Pin Sdlect 5 D.gabla” defat
0 MCCSHisonPinUS5.............__ default 1 E:]ablee ................................................... au
1 MCCStisonPin U8
IsonHn 7 PCI DMA Channd 7
3 MCCS#Function 0 Disbl default
0 Disable MCCS# function on U5/US....... default 1 Elable ................................................... au
1 Enable MCCS# function on U5/U8 6 POl DMnA Ceh 46
(see bit-4 for select of U5 or U8 for MCCS#) 0 Disshl ann default
2 CHASEnable (Pin V14) 0 Elabl YT au
0 Pinisdefined asGPIOC........oooooooveen..... default n eh o
1 Pinisdefined as CHAS 5 PCA D'\D"gg annel 5 et
1 GPO12Enable (Fin T5) ° Elabl Bttt aul
0 Pinisdefined a8 XDIR....ooovvooorvveerirrennn, defauilt 4 R eg € A eeds 0
1 Pinisdefined as GPO12 2 Pce:TefDVMA CH ....... e|3 .......................... waysr S
0 GPOWE# (GPO[23-16]) Enable (Pin T14) ) Dic ann defaLit
0 Pinisdefined asGPIOA ... default 1 Elable ................................................... au
1 Pinisdefined as GPOWE# (Rx74[2] also must > POl DM”A Cehann oo
besetto1) 0 DISADIC.cmooooeeeeeeee default
Offset 77— GPI1O Control 4 Control.....ooioveieiiieiiiiies RW 1 Enable
7 DRQ/DACK#Pinsare GPl / GPO 1 PCIDMA Channel 1
0 Disble default O DiSADIC. ettt default
1 Enable 1 Enable
6 GamePort XY Pinsare GPI / GPO 0 PCI DMA Channel 0
0 DIStI@ o default O Disable..ccoeeeeeeeeeeeeeee e default
1 Enable 1 Enable
5;‘ gg{;edsvﬁ"émt ------------------------------- dwaysreads0 et 7F-7F — 32-Bit DMA CONMIOl oo RW
0 D?sable 0 default 15-3 32-Bit DM A High Page (A31-24) Registers|OBase
1 Enable T 2-1 RESAIVEI oo always reads 0
2 RTC Rx32 Write Protect 0 32'05”8'!33 defait
O DISADIC covveeoeeeeeoeeeeeoeeeeeeeeeeeeeeeeen, defauit 1 E'abl Burvrrrnn s au
1 Enable nabie
1 RTCRXxOD Write Protect Offset 80 — Programmable Chip Select Mask ................ RW
(1) E:*:Btlﬂee ................................................... default 7-4 PCSI1#1/0 Port Address Mask [3-0]
3-0 PCSO#1/O Port Address M ask [3-0
0 GPO13Enable (Pin U5) ort Address [3-0]
0 Pindefined as SOE#.........ccceeveeeeeeeieens default

1 Pindefined as GPO13
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Offset 81 —1SA Positive Decoding Control 1.................. RW Offset 83 — 1 SA Positive Decoding Control 3.................. RW
7 On-Board I/0 Port Positive Decoding 7 COM Port B Positive Decoding
0 Disable ... default 0 Disable...cooooiiiirieee e default
1 Enable 1 Enable
6 Microsoft-Sound System 1/O Port Positive 6-4 COM-Port B Decode Range
Decoding 000 3F8h-3FFh (COM1)....ccceovvrrierrirnnne default
0 Disable ..o default 001 2F8h-2FFh (COM?2)
1 Enable 010 220h-227h
5-4 Microsoft-Sound System 1/O Decode Range 011 228h-22Fh
00 0530N-0537h.....cceieiiiieirieieieeseeeenes default 100 238h-23Fh
01 0604h-060Bh 101 2E8h-2EFh (COM4)
10 OE80-OE87h 110 338h-33Fh
11 OF40h-0F47h 111 3E8h-3EFh (COM3)
3 APIC Positive Decoding 3 COM Port A Positive Decoding
0 Disable ..o default 0 Disable...cooooiiiiriieee default
1 Enable 1 Enable
2 BIOSROM Positive Decoding 2-0 COM-Port A Decode Range
0 Disable ..o default 000 3F8h-3FFh (COM1)....ccceovvevierrirnnnne default
1 Enable 001 2F8h-2FFh (COM?2)
1 Reserved alwaysreads 0 010 220h-227h
0 PCSO0 Positive Decoding 011 228h-22Fh
0 Disable ..o default 100 238h-23Fh
1 Enable 101 2E8h-2EFh (COM4)
110 338h-33Fh
111 3E8h-3EFh (COM3)
Offset 82 —1SA Positive Decoding Control 2.................. RW
7 FDC Positive Decoding
0 DiSAIE .o default Offset 84 — 1 SA Positive Decoding Control 4.................. RW
1 Enable 7-4 Resarved e alwaysreads 0
6 LPT Positive Decoding 3  FDC Decoding Range
0 Disable ..o default O PriMary ..coooooeeeeieenrieeesee e default
1 Enable 1 Secondary
5-4 LPT Decode Range 2  Sound Blaster Positive Decoding
00 3BCh-3BFh, 7BCh-7BEh.........ccccccueu..e. default 0 Disable...cooooiiiiiiesee default
01 378h-37Fh, 778h-77Ah 1 Enable
10 278h-27Fh, 678h-67Ah 1-0 Sound Blaster Decode Range
11 -reserved- 00 220h-22Fh, 230h-233h.......ccccevevrinee default
3  GamePort Positive Decoding 01 240h-24Fh, 250h-253h
0 Disable ..o default 10 260h-26Fh, 270h-273h
1 Enable 11 280h-28Fh, 290h-293h
2 MIDI Positive Decoding
0 Disable ... default
1 Enable
1-0 MIDI Decode Range
00 300h-303N...cceeririiieriiiirieeeeseeeeesee e default

01 310h-313h
10 320h-323h
11 330h-333h
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Offset 85 — Extended Function Enable

Offset 86 — PNP IRQO/DRQO Test 1 (Do Not Program) ... RW

7-5 Reserved
4

Function 3 USB Ports2-3
0 Enable.....oooveeeeieceeeeee e default
1 Disable

Function 6 Modem / Audio
0 Enable.....oceccecicieee e default
1 Disable

Function 5 Audio

Super-1/0 Configuration
0 Disable
1 Enable
Super-1/0
0 Disable
1 Enable

Offset 87 — PNP IRQ/DRQ Test 2 (Do Not Program) ... RW
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Offset 88 —PLL TeSt . e RW Offset 8A —PCS2/31/0O Port AddressMasK.................. RW
7  PCSO# Access Status 7-4 PCS3#1/0O Port AddressMask 3-0
6 RTC Rx32/Rx7F Write Protect 3-0 PCS2#1/0O Port Address Mask 3-0
O Distle..cicciccecece e default
1 Enable Offset 8B —PCSCONrol ...cooveiiieiiiiiiieeeiiceecee e, RW
5 MCIRQ Test (Do Not Program) 7 PCS3#For Internal 1/0
O DISADIC oo default O Disable...ccceiceeecieieceeetee e default
1 Enable 1 Enable
4  PLL PU (Do Not Program) 6 PCS2#For Internal I/O
O DISAE oo e, default O Disable..iciieiiieceecece e, default
1 Enable 1 Enable
3 PLL Test Mode (Do Not Program) 5 PCSI#For Internal 1/0O
0 DiSADIE oo default 0 Distble....conis default
1 Enable 1 Enable
2-0 PLL Test Mode Select 4  PCSO#For Internal 1/0
O Disable..cciieiieeceeececeece e, default
1 Enable
3 PCS3#
Offset 89 —PLL CoONtrol .oococieeiiiiiiiieiiieiieeieiieeceenne RW 0 Disble.. default
7-4 Reserved e awaysreads 0 1 Enable
3-2 PLL PCLK Input Delay Select 2 PCS2#
1-0 PLL CLK®66 Feedback Delay Select O DisAle..cciiciieiie e default
1 Enable
1 PCSl#
O Disable...ccceieceeectiieceeectee e default
1 Enable
0 PCsO#
O Disable..cicciciciiee e default
1 Enable
Offset 8D-8C —PCS2#1/0 Port Address...........ceeueee... RW
15-0 PCS2#1/0O Port Address
Offset 8F-8E —PCS3#1/0O Port Address..........cceeeueeee.. RW
15-0 PCS3#1/0O Port Address
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Function 1 Registers - Enhanced | DE 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/O registers. The PCI configuration registers
are located in the function 1 PCI configuration space of the
VT8231. The Bus Master IDE 1/0 registers are defined in the
SFF8038i v1.0 specification.

PCI Configuration Space Header

Offset 1-0 - Vendor 1D (1106h=VIA) .ccoooviveriiiiieeen, RO
Offset 3-2 - Device ID (0571h=IDE Controller)............... RO
Offset 5-4-Command.......ccooeeievieeieeiiiiiiiiieee, RW
15-10 Reserved e aways reads 0
9 Fast Back to Back Cycles....... default = O (disabled)

8 SERR#Enable......cccccrvnnenee. default = O (disabled)

7  Address Stepping ......ccceeeeennns fixed at 1 (enabled)

A value of 1 provides additional address decode time
to IDE devices.

Offset 9 - Programming Interface......ooeeeiieiiiiiieieceeee, RW

7 Magter IDE Capability........... fixed at 1 (Supported)
6-4 Resarved awaysreads 0
3 Programmable Indicator - Secondary ......fixed at 1
Supports both modes (may be set to either mode by

writing bit-2)

2 Reserved ., awaysreads 0

1 Programmablelndicator - Primary.......... fixed at 1
Supports both modes (may be set to either mode by
writing bit-0)

0 Reserved awaysreads 0

Compatibility Mode (fixed IRQs and 1/O addresses):

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)

Command Block Control Block

Channel Registers Registers
Pri BA @offset 10h  BA @offset 14h

Sec BA @offset 18h  BA @offset 1Ch

6 Parity Error Response............ default = O (disabled)
5 VGA Palette Snoop ......cccceurenene. fixed at O (disabled) Command register blocks are 8 bytes of 1/0 space
4 Memory Write& Invalidate.....fixed at O (disabled) Control registers are 4 bytes of 1/0 space (only byte 2 is used)
3 Special Cycles.....coeovriieneninenns fixed at O (disabled) :
2 BUSMAStEr oo default = O (disabled) ~ QffseLA - Sub Class Code (0In=IDE Controller).......... RO
S/G operation can be issued only when the “BuS e B . Base Class Code (01h=M ass Storage Ctrlr) .. RO
Master” bit is enabled.
1 Memory Space........coowwveevvves fixedat O (disabled)  Offset C — CacheLine Size (00h) ... RO
0 1/OSpace .vvvreivnennenens default = 0 (disabled)
When the “1/0 Space” bit is disabled, the device will Offset D - Latency Timer (Default=0).........cccocoeeuesrenn, RW
not respond to any 1/0O addresses for both compatible
and native mode. Offset E - Header Type (00N)....oeeeeniieiniiiniiiiicienees RO
Offset 7-6 - StatuS...ooeeeieiiiieesiiiiieee RO Offset F-BIST (00N) oo RO
15 Detected Parity Error ......cccccovvvecrvneennnn fixedat O
14 Signalled System Error.......ccoeeeeeeinrenneen. fixed at O
13 Received Master Abort.......cccoovveevrennne, fixedat O
12 Received Target Abort .......ccoeeevveciiiinnn, fixed at O
11 Signalled Target Abort.......ccoocvvvvcernnenne. fixedat O
10-9 DEVSEL#TIimMIiNg.....cccooennene. default = 01 (medium)
8 DataParity Detected........ccvvevnirecenireennns fixedat O
7 Fast Back toBack .......ccccooeriiinininiennn, fixed at 1
6-0 Reserved . awaysreads 0
Offset 8- ReVISION 1D (06) e RO
0-7 Revision Codefor IDE Controller Logic Block
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Offset 13-10 - Pri Data/ Command Base Address.......... RW Offset 34 - Capability Pointer (COh) ....oooovevieieineene, RO
Specifies an 8 byte 1/O address space. )
Offset 3C - Interrupt Lin@ (OEN) ..o, RO
31-16 Reserved ..., awaysread O
15-3 Port Address......ccccovveeereneesieenenennns default=01F0h Offset 3D - Interrupt Pin (00N)...ceeeesennniiiiccccee RO
2-0 Fixed at 001D ...cccooveiiiiieeeee e fixed 7-0 Interrupt Routing M ode
Offset 17-14 - Pri Control / Status Base Address........... RW ggn h;?ifg nr;%d:i:,ﬂgzupﬂtrg’u‘ﬁ'nr;g """""""" defaut
Specifies a 4 byte 1/0O address space of which only the third
byteis active (i.e., 3F6h for the default base address of 3F4h). Offset 3E - Min Gnt (00N) ..o RO
31-16 RESErVEd oo dwaysread 0 Offeet 3F - Max Latency (00N).......meeececeecc RO
15-2 Port Address.......oceeeeenenenenesieneenn default=03F4h
1-0 Fixed at OLb .o fixed
Offset 1B-18 - Sec Data/ Command Base Address........ RW
Specifies an 8 byte 1/O address space.
31-16 Reserved ..o awaysread O
15-3 Port Address .....ccceevveveeenenieesesienens default=0170h
2-0 Fixed at 001D ......cceiiivirieieieseee e fixed
Offset 1F-1C - Sec Control / Status Base Address.......... RW
Specifies a 4 byte 1/O address space of which only the third
byteis active (i.e., 376h for the default base address of 374h).
31-16 Reserved ..o awaysread O
15-2 Port Address ....ocoeeevveneeesenieesesienens default=0374h
1-0 Fixed at O1b .coocveiiiiieceeeee e fixed
Offset 23-20 - Bus M aster 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 ..o awaysread O
15-4 Port Address .....ccccceevvreeerenieieseniennnns default=CCOh
3-0 Fixed at 0001D .....ccccovvereeieienienene e fixed
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I DE-Controller-Specific Confiiguration Reqgisters
Offset 40- ChipEnable......ocooeeeiiiiiiiiiiciiccee, RW Offset 43 - FIFO Configuration.........c..ceveeeeeieeieiennene, RW
7-4 Reserved o always reads 0 7-4 Resarved e always reads 0
3-2 Reserved (Do Not Program)........... R/W, default = 0 3-2 Threshold for Primary Channel
1 Primary Channel Enable........ default = O (disabled) 00 O
0 Secondary Channel Enable.... default = O (disabled) 01 14
10 U2 s default
Offset 41 - IDE Confiquration........oooeeeeeeiieiieiiieiieeeeeanes RW 11 3/4
7 Primary IDE Read Prefetch Buffer 1-0 Threshold for Secondary Channel
0 Disale ..o default 00 O
1 Enable 01 1/4
6 Primary IDE Post Write Buffer 10 12 e default
O Disabl@..ccoicceiieieee e default 11 3/4
1 Enable
5 Secondary IDE Read Prefetch Buffer
0 Disable ..o default
1 Enable
4  Secondary | DE Post Write Buffer
0 Disable ... default
1 Enable
3 Resarved e awaysreads 0
2 Reserved (Do Not Change).........ccccceeruenne. default=1
1 Reserved (Do Not Change).......c.ccocceeeveneee. default=1
0 Resarved e awaysreads 0
Offset 42 - Reserved (Do Not Program) ....ceeeeeeveeeeennenee RW
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Offset 44 - MiscellaneousControl 1.....ccceveveeeeeeeennneene., RW Offset 46 - MiscellaneousControl 3 ..o, RW
7 Reserved e alwaysreads 0 7  Primary Channel Read DM A FIFO Flush
6 Master Read Cycle IRDY# Wait States 1 = Enable FIFO flush for read DMA when interrupt
0 Owait states asserts primary channdl. ............... default=1 (enabled)
1 lwat State..iicecececeeceeeee e, default 6  Secondary Channel Read DM A FIFO Flush
5 Master Write Cycle IRDY# Wait States 1 = Enable FIFO flush for Read DMA when interrupt
0 Owait states asserts secondary channel............ Default=1 (enabled)
1 lwatStatl. ..o default 5 Primary Channel End-of-Sector FIFO Flush
4 Reserved alwaysreads 0 1 = Enable FIFO flush at the end of each sector for
3 BusMaster IDE Status Register Read Retry the primary channel. ................... Default=0 (disabled)
Retry bus master IDE status register read when 4  Secondary Channel End-of-Sector FIFO Flush
measter write operation for DMA read is not complete 1 = Enable FIFO flush at the end of each sector for
0 Disabled the secondary channdl................. Default=0 (disabled)
1 Enabled.....iiiieeeee default 32 Resarved aways reads 0
2-1 Reserved e always reads 0 1-0 Max DRDY Pulse Width
0 UltraDMA Host Must Wait for First Strobe Maximum DRDY # pulse width after the cycle count.
Before Termination Command will deassert in spite of DRDY# status to
0 Enabled.......cooiiiiiee e, default avoid system ready hang.
1 Disabled 00 Nolimitation.......c.ccooereereeeieeneeereen default
01 64 PCl clocks
Offset 45 - MiscellaneousControl 2........cceeeeeeeeeeennneenee, RW 10 128 PCI clocks
7  Reserved . awaysreads 0 11 192 PCI clocks
6 Interrupt Steering Swap
0 Don't swap channel interrupts................ default
1 Swap interrupts between the two channels
54 Reserved awaysreads 0
3 Memory Read M ultiple Command
0 Disable ..o default
1 Enable
2 Memory Read and Invalidate Command
0 Disable ..o default
1 Enable

1  Secondary Channel Threshold Enable
0 Disable (data transfer starts immediately if
FIFO is not empty)
1 Enable (data transfer will not start until the
FIFO isfilled to the threshold set in bits 1-0 of
RXA3) e default
0 Primary Channel Threshold Enable
0 Disable (data transfer starts immediately if
FIFO is not empty)
1 Enable (data transfer will not start until the
FIFO isfilled to the threshold set in bits 3-2 of
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Offset 4B-48 - Drive Timing Control

VT8231

Offset 53-50 - UltraDM A Extended Timing Control

The following fields define the Active Pulse Width and
Recovery Time for the IDE DIOR# and DIOW# signals:

31-28
27-24
23-20
19-16
1512
11-8
7-4
3-0

Primary Drive 0 Active Pulse Width...... def=1010b
Primary Drive O Recovery Time............. def=1000b
Primary Drive 1 Active Pulse Width...... def=1010b
Primary Drive 1 Recovery Time............. def=1000b

Secondary Drive 0 Active Pulse Width .. def=1010b
Secondary Drive 0 Recovery Time......... def=1000b
Secondary Drive 1 Active Pulse Width .. def=1010b
Secondary Drive 1 Recovery Time........ def=1000b

The actual value for each field is the encoded value in the field
plus one and indicates the number of PCI clocks.

Offset 4C - Address Setup Time....ueeeiiiiiiiiie i RW

7-6
5-4
3-2
1-0

Primary Drive 0 Address Setup Time
Primary Drive 1 Address Setup Time
Secondary Drive 0 Address Setup Time
Secondary Drive 1 Address Setup Time

For each field above:
00 1T
01 2T
10 3T
11 4T

Offset 4E - Secondary Non-1FQ Port Access Timing......RW

7-4
3-0

DIOR#/DIOWH# Active Pulse Width....... def=1111b
DIOR#/DIOW# Recovery Time.............. def=1111b

The actual value for each field is the encoded value in
the field plus one and indicates the number of PCI
clocks.

Offset 4F - Primary Non-1FQ Port AccessTiming ........ RW
7-4 DIOR#/DIOW# Active Pulse Width....... def=1111b
3-0 DIOR#/DIOW# Recovery Time.............. def=1111b

The actual value for each field is the encoded value in
the field plus one and indicates the number of PCI
clocks.

31

30

29

28-27
26-24

23
22
21
20
19

18-16

15
14
13
12-11
10-8

wWwhoro N

2-0

Pri Drive O UltraDM A-M ode Enable M ethod
0 Enable by using “ Set Feature” command..... def
1 Enable by setting bit-30 of thisregister

Pri Drive 0 UltraDM A-M ode Enable

1 Enable UltraDMA-Mode Operation
Pri Drive 0 Transfer Mode

0O DMA or PIOMOdE ......oooveveverercveecnnen default
1 UltraDMA Mode
Reserved .o, awaysreads 0

Pri Drive 0 Cycle Time (T = 30nsec @33M Hz)
000 2T
001 3T
010 4T
011 5T
100 6T
101 7T
110 8T
111 9T

Pri Drive 1 UltraDM A-M ode Enable M ethod
Pri Drive 1 UltraDM A-M ode Enable
Pri Drive 1 Transfer M ode

Reserved .o, awaysreads 0
Pri Clock Source
0 33MHZuiiieeee e default
1 66MHz
Pri Drive 1 Cycle Time

Sec Drive 0 UltraDM A-M ode Enable M ethod

Sec Drive 0 UltraDM A-M ode Enable

Sec Drive O Transfer Mode

Reserved .o awaysreads 0
Sec Drive 0 Cycle Time

Sec Drive 1 UltraDM A-M ode Enable M ethod
Sec Drive 1 UltraDM A-M ode Enable
Sec Drive 1 Transfer M ode

Reserved .o awaysreads 0
Sec Clock Source
0 33MHzZ.iieceeeee e default
1 66MHz

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.....cccoeeeeeeeieeneenne.. RW Offset 61-60 - Primary Sector Size€.......covevveeieeiecennenne, RW
7-5 Reserved e alwaysreads 0 15-12 Reserved i alwaysreads 0
4  One Frame For Each PCl Request For IDE PCI 11-0 Number of Bytes Per Sector ...def=200h (512 bytes)
Master Cycles )
0 DiSAbIEd woovovveeeeeeeeeeeeeeeee default ~ Offset 69-68 - Secondary SEClOr SIZ€ ..oooceeeeeeeeeeeeeeeeeeeeeee RW
1 Enabled 15-12 Reserved i awaysreads 0
3 Grant ISA While Sharing Bus with SA & IDE in 11-0 Number of Bytes Per Sector ...def=200h (512 bytes)
IDLE State
0 Enable....coiieiieiee default
1 Disable
2 ChangeDriveto Clear All FIFO & Internal States
0 Disabled
1 Enabled....ieieeeecee e default
1 Add Dummy FIFO Push After End of Transfer
0 Enabled
1 Disabled ..o default

This bit is normally set to 0 for effective handling of
transfer lengths that are not doubleword multiples

0 Complete DMA Cycle with Transfer Size Less
Than FIFO Size

1 Disabled
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Offset 70 —Primary IDE StatusS........ccceeeiiieiiiiiiieeeeees RW Offset 78 — Secondary IDE Status........coceeieeeiiviiieenneee. RW
7 Interrupt Status 7 Interrupt Status
6  Prefetch Buffer Status 6  Prefetch Buffer Status
5 Post Write Buffer Status 5 Post Write Buffer Status
4 DMA Read Prefetch Status 4 DMA Read Prefetch Status
3 DMA Write Prefetch Status 3 DMA Write Prefetch Status
2  S/G Operation Complete 2  S/G Operation Complete
1-0 Reserved e alwaysreads 0 1-0 Resarved e alwaysreads 0
Offset 71 —Primary Interrupt Control.......ccooevveneenen.... RW Offset 79 - Secondary Interrupt Control .......cooceveveeeen. RW
7-1 Reserved e alwaysreads 0 7-1 Resarved e alwaysreads 0
0 Flush FIFO Before Generating | DE Interrupt 0 Flush FIFO Before Generating I DE Interrupt
O Distile..cicciccicece e default O Disable...ciiciiiiieiee e default
1 Enable 1 Enable
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These registers are compliant with the SFF 8038l v1.0
standard. Refer to the SFF 8038l v1.0 specification for further

1/0 Offset 0 - Primary Channel Command

1/O Offset 2 - Primary Channel Status

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

1/0 Offset 8 - Secondary Channel Command

Offset 83-80 — Primary S/G Descriptor Address............ RW IDE I/O Registers
Offset 8B-88 — Secondary S/G Descriptor Address........ RW
details.
Offset C3-CO—PCI PM BIOCK 1 ...ooiieiiiiiiiiiiiiiiiie i RO
31-0 PCI PM Block 1....coeevvveevreriennnns always reads 0201h
Offset C7-C4 —PCI PM BIOCK 2 ...uiiieiiiiiiiiiiiiiee e RO
31-2 Resarved e, awaysreads 0
1-0 Power State
(00 T © o default
01 Off
Ix -reserved-

1/0 Offset A - Secondary Channel Status
1/0O Offset C-F - Secondary Channel PRD Table Address

Preliminary Revision 0.8 October 29, 1999

-76-

Function 1 Registers - Enhanced IDE Controller



m Technologies, lic.

VT8231

Function 2 Reqgisters- 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 ..o RO
0-7 Vendor ID ....ccceeeeee (1106h = VIA Technologies)
Offset 3-2-DeVviceID . RO
0-7 DevicelD (3038h=VT8231USB Controller)
Offset 5-4-Command.......ccooeeievieeieiiiiiiieieee, RW
15-8 Reserved ..o awaysreads 0
7 Address Stepping .....ccceeeeienenn default=0 (disabled)
6  Reserved (parity error response) ........c.e...... fixedat O
5 Reserved (VGA palette snoop) .......cccceeveneee fixed at O
4  Memory Writeand Invalidate. default=0 (disabled)
3 Reserved (special cycle monitoring) ............ fixed at O
2 BusMaster ... default=0 (disabled)
1 Memory Space......ccceeevcvenvennen default=0 (disabled)
0 1/OSpace .cceernecvnenreens default=0 (disabled)
Offset 7-6 - StatuS...ooeveeeieeieeiiiiiiiiieeeesein RWC
15 Reserved (detected parity error).......... awaysreads 0
14 Signalled System Error .......cceceeeeeveeenennens default=0
13 Received Master Abort.......ccccevveecennennne default=0
12 Received Target Abort .......ccceeeiviiinnnnns default=0
11 Signalled Target Abort.......ccccovviecvnnenn. default=0
10-9 DEVSEL# Timing
00 Fast
01 Medium....ccoooiiiiiiiiiieeeeee default (fixed)
10 Sow
11 Reserved
8-0 Reserved . awaysreads 0

Offset 8- Revision ID (NNN) v, RO
7-0 Silicon Revision Code (0 indicates first silicon)
06h Correspondsto Chip Revision D

Offset 9 - Programming Interface (00h) .......................... RO
Offset A - Sub Class Code (03h=USB Contraller) .......... RO
Offset B - Base Class Code (OCh=Serial Bus Controller)RO
Offset C—CachelineSize(00h).....covveniiiiniiniennees RO
Offset D -Latency Timer ..oooveeeeeeieinieiiiieiiicsien, RW
7-0 Timer Value ... default = 16h
Offset E - Header Type (00N) ..o, RO
Offset F-BIST (00N) oo RO
Offset 23-20 - USB 1/0 Register Base Address............... RW
31-16 Reserved ... awaysreads 0

15-5 USB 1/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 (00N)...oooeveeeieeeiiiiiee, RW

7-4 Resarved awaysreads 0
3-0 USB Interrupt Routing.........ccccervveenene default = 16h

0000 Disabled........ccoeveermerenireieneenereeeenas default

0001 IRQ1

0010 Reserved

0011 IRQ3

0100 IRQ4

0101 IRQ5

0110 IRQ6

0111 IRQ7

1000 IRQ8

1001 IRQ9

1010 IRQ10

1011 IRQ11

1100 IRQ12

1101 IRQ13

1110 IRQ14

1111 Disabled

Offset 3D - Interrupt Pin (04h) ..., RO
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USB-Specific Configuration Reqgisters
Offset 40 - Miscellaneous Control 1......ooceveeeeeinceienenees RW Offset 41 - Miscellaneous Control 2.........ccceeeveeneieeeneee, RW
7 PCl Memory Command Option 7 USB 1.1 Improvement for EOP
0 Support Memory-Read-Line, Memory-Read- 0 USB Specification 1.1 Compliant.......... default
Multiple, & Memory-Write-& -Invalidate.... def If a bit stuffing error occurs before EOP, the
1 Only support Mem Read, Mem Write Cmds receiver will accept the packet
6 BabbleOption 1 USB Specification 1.0 Compliant
0 Automatically disable babbled port when EOF If a bit stuffing error occurs before EOP, the
babble occurs........coooveiiincceeee default receiver will ignore the packet
1 Don't disable babbled port 6-5 Reserved (Do Not Program)........ccceeeee... default =0
5 PCI Parity Check Option 4  Hold PCI Request for Successive Accesses
0 Disable PERR# generation..................... default 0 Disable
1 Enable parity check and PERR# generation 1 Enable...eee e default
4 Framelnterval Select Setting this bit to “enable” causes the system to treat
0 I1mSTrame...ccoiiieriere e default the USB request as higher priority
1 0.1msframe 3 FrameCounter Test Mode
3 USB Data Length Option 0 Disable..iiiiicieeeee e default
0 Support TD length up to 1280................ default 1 Enable
1 Support TD length up to 1023 2 Trap Option
2  USB Power Management 0 Set trap 60/64 status bits only when trap 60/64
0 Disable USB power management........... default enable bitsare set. ........ccoeeeeeeeenecnennee. default
1 Enable USB power management 1 Set trap 60/64 status bits without checking
1 DMA Option enable bits
0 8DW burst access with better FIFO latency def 1  AZ20gate Pass Through Option
1 16 DW burst access (origina performance) 0 Pass through A20GATE command sequence
0 PCI Wait States defined iNUHCI ... default
0 ZENOWaL ..covvireeciiieecee e default 1 Don't passthrough Write 1/0 port 64 (ff)
1 Onewait 0 USBIRQ Test Mode

0 Normal Operation.........c.ccoeeeereeeneesnnens default
1 Generate USB IRQ
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These registers are compliant with the UHCI v1.1 standard.

Offset 42-FIFO Control .o, RW USB 1/O Registers
7-4 Reserved e awaysreads 0
3-2 Reserved (Do Not Program).........cccceeee. default =0

1-0 Reease Continuous REQ After “N” PCICLKs

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

00 DONOtREEASE .....ccce v def 1/O Offset 1-0 - USB Command
01 N=32PCICLKs
10 N=64PCICLKs 1/O Offset 3-2 - USB Status
11 N =96 PCICLKs
[/O Offset 5-4 - USB Interrupt Enable
Offset 60 - Serial Bus Release NUMDEN ......oooooocccooc... RO  UOOffset 7-6 - Frame Number
7-0 Release Number.......ccoocviiiiininnn, always reads 10h 1/O Offset B-8 - Frame List Base Address
|/O Offset OC - Start Of Frame M odify
Offset 83-80 — PM 'C<":\Dabl|ltv ............................................ RO 1/O Offset 11-10 - Port 0 Status/ Control
31-0 PM Capability .......cccoveveeee. always reads 00020001h
Offset 84— PM Capability SLAtUS .ooocsoceccee ry OOffset13-12- Port 1 Status/ Control
7-0 PM Capability Status........c.cccveeeereennee default = 00h
Supports 00h (Off) and 11h (On) only
Offset C1-CO - L egacy SUPPOrt..cuvieiniciienieciieieceene RO
15-0 UHCI v1.1 Compliant................ always reads 2000h
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Function 3 Registers- USB Controller Ports2-3 Offset 8- Revision ID (NNN) v, RO
This Universal Serial Bus host controller interface is fully 7-0  Silicon Revision Code (0 indicates first silicon)
compatible with UHCI specification v1.1. There are two sets .
of software accessible registers. PCI configuration registers Offset 9 - Programming Interface (00h) ...cooovveeeeneneeeneees RO
and USB 1/O registers. The PCI configuration registers are Offset A - Sub Class Code (03h=USB Controller) RO
located in the function 3 PCI configuration space of the =~  — 0 o0
VT8231. The USB /O registers are defined in UHCl  Offset B - Base Class Code (0Ch=Serial Bus Controller)RO
specification v1.1. The registers in this function control USB
ports 2-3 (see function 2 for ports 0-1). Offset C—CachelineSize(00h)......coeveneiiineiinieenees RO
PCI Configuration Space Header Offset D - Latency TiMer .....covveeeeieiiiiiieiieiceeiee e, RW
7-0 Timer Value ... default = 16h
Offset 1-0-Vendor ID ..ocoeveeeeiiiiiiiiiiiiiciiee, RO
. Offset E - Header T O0N) i RO
07 Vendor ID s (1106h = VIA Technologies) sader Type (C01)
OffSet 3-2 - DEVICE 1D o ro  OHEE-BIST (OO0 RO
0-7 DevicelD (3038h=VT8231 USB Controller) Offset 23-20 - USB 1/0 Register Base Address.............. RW
Offset 5-4-Command........cceeiieiiieiiiiii i RW 311':'; ];_)6 Sgﬁ:rl\;gd R St """ B """" Add """""" Poalv,\&ags readst
] - egister Base ress. Por ress for
15-8 Reserved e all/vays_ reads 0 the base of the 32-byte USB /O Register block,
7  Address Stepping ......ccceeeeennns default=0 (disabled) corresponding to AD[15:5]
6 Reserved (parity error response) ........co.e...... fixedat O 4.0 00001b '
5 Reserved (VGA paléette Snoop) ........cccoeeee. fixed at O i
4 Memory Writeand Invalidate. default=0 (disabled)  Offset 3C - Interrupt Line (00N .....coovvvveeivveceiisieens RW
3 Reserved (specia cycle monitoring) ............ fixed at 0 7-4 Reserved s always reads 0
2 BUSMASEN defaul t=0 (disabl ed) 3-0 USB Interrupt ROUtING ....coovvvereenreenns default = 16h
1 MEmOry Space. ... default=0 (disabl ed) 0000 DISADIEH. ..rervcrerererererersenseren defavilt
0 1/10 Space ............................... default=0 (dlsabled) 0001 |RQ1
OFFSEt 7-6 = SLALUS. ..o RWC 8812 Fseéved
15 Reserved (detected parity error).......... awaysreads 0 0100 le 4
14 Signalled System Error .......cceceeeeeveeenennens default=0 0101 IRQ5
13 Received Master Abort.......ccccevveecennennne default=0 0110 IRQ6
12 Received Target ADOrt ....ccooveveieiieiieeienne default=0 0111 IRQ7
11 Signalled Target Abort.......ccccovviecvnnenn. default=0 1000 IRQ8
10-9 DEVSEL# Timing 1001 IRQ9
00 Fast . 1010 IRQI0
01 Medium....ccoooiiiiiiiiiieeeeee default (fixed) 1011 IRQ11
NS 1100 IRQ12
eV 1101 IRQ13
8-0 Reserved . awaysreads 0 1110 IRQ14
1111 Disabled
Offset 3D - Interrupt Pin (04h)...ceennniiiiiiciienes RO
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USB-Specific Configuration Reqgisters
Offset 40 - Miscellaneous Control 1......ooceveeeeeinceienenees RW Offset 41 - Miscellaneous Control 2.........ccceeeveeneieeeneee, RW
7 PCl Memory Command Option 7 USB 1.1 Improvement for EOP
0 Support Memory-Read-Line, Memory-Read- 0 USB Specification 1.1 Compliant.......... default
Multiple, & Memory-Write-& -Invalidate.... def If a bit stuffing error occurs before EOP, the
1 Only support Mem Read, Mem Write Cmds receiver will accept the packet
6 BabbleOption 1 USB Specification 1.0 Compliant
0 Automatically disable babbled port when EOF If a bit stuffing error occurs before EOP, the
babble occurs........coooveiiincceeee default receiver will ignore the packet
1 Don't disable babbled port 6-5 Reserved (Do Not Program)........ccceeeee... default =0
5 PCI Parity Check Option 4  Hold PCI Request for Successive Accesses
0 Disable PERR# generation..................... default 0 Disable
1 Enable parity check and PERR# generation 1 Enable...eee e default
4 Framelnterval Select Setting this bit to “enable” causes the system to treat
0 I1mSTrame...ccoiiieriere e default the USB request as higher priority
1 0.1msframe 3 FrameCounter Test Mode
3 USB Data Length Option 0 Disable..iiiiicieieee e default
0 Support TD length up to 1280................ default 1 Enable
1 Support TD length up to 1023 2 Trap Option
2  USB Power Management 0 Set trap 60/64 status bits only when trap 60/64
0 Disable USB power management........... default enablebitsare set. .......cccoceeeeeeenecrenen. default
1 Enable USB power management 1 Set trap 60/64 status bits without checking
1 DMA Option enable bits
0 8DW burst access with better FIFO latency def 1  AZ20gate Pass Through Option
1 16 DW burst access (origina performance) 0 Pass through A20GATE command sequence
0 PCI Wait States defined iNUHCI ... default
0 ZENOWaL ..covvireeciiieecee e default 1 Don't passthrough Write 1/0 port 64 (ff)
1 Onewait 0 USBIRQ Test Mode

0 Normal Operation.........c.ccoeeeereeeneesnnens default
1 Generate USB IRQ
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These registers are compliant with the UHCI v1.1 standard.

Offset 42-FIFO Control .o, RW USB 1/O Registers
7-4 Reserved e awaysreads 0
3-2 Reserved (Do Not Program).........cccceeee. default =0

1-0 Reease Continuous REQ After “N” PCICLKs

00 DONOt REIEESE .......oceveecee e def

01 N=32PCICLKs

10 N=64PCICLKs

11 N =96 PCICLKs
Offset 60 - Serial Bus Release NUMDbDEY ...vveiiiieeeiiieeeens RO
7-0 Release Number.........ccoovveveeinnne always reads 10h
Offset 83-80 —PM Capability.....ccoooiieiiiiiiieiiiiiiieeeeees RO
31-0 PM Capability .......cccoveveeee. always reads 00020001h
Offset 84 — PM Capability Status .......ocooeveviieeiieeineee RW

7-0 PM Capability Status.......supports 00h and 11h only

Offset C1-CO - L egacy Support
15-0 UHCI v1.1 Compliant

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

1/0 Offset 1-0 - USB Command

1/O 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 OC - Start Of Frame M odify

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

1/O Offset 13-12 - Port 1 Status/ Control
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Function 4 Regs - Power M anagement, SM Busand 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 ..oceveeeeeiiiiiiiiiiiiciiice, RO
0-7 Vendor ID oovvoiii, (1106h = VIA Technologies) Offset 8- Revision ID (NNN) o RO
] 7-0 Silicon Revision Code
Offset 3-2- DeViCe D, RO
0-7 DevicelD oo, (3057h = ACPI Power Mgmt) Offset 9 - Programming Interface (00h) ....oooeeeveeeeeennene.s RO
The value returned by this register may be changed by writing
Offset 5-4-Command......ccocovviveiiieiiiiieieiee e RW the desired value to PCI Configuration Function 4 offset 61h.
15-8 Reserved .o awaysreads 0
7 Address Stepping ---------------------------------------- f!XGd ao Offset A - Sub ClassCode (00N) ... RO
6  Reserved (parity error response) ........co........ f!xed ao The value returned by this register may be changed by writing
5 Reserved (VGA palette snoop) ................. fixeda O the desired value to PCI Configuration Function 4 offset 62h.
4  Memory Writeand Invalidate................... fixedat O
3 Reserved (specid cycle monitoring) ........... fixed at 0 Offset B - Base Class Code (00N) ..o RO
2 BUSMASEr oo f!xedatO The value returned by this register may be changed by writing
1 MemOory SPaCe......ccccceveierinereereneeeeinenneas f!xedatO the desired value to PCI Configuration Function 4 offset 63h.
0 /O SPACE o fixedat O
OFF St 7-6 - SAUS .o RwC ~ Offset OD - Latency Timer onnsnnssnnssssnnssnnnneennee RW
15 Detected Parity EFror .....ccccooeevvenne, aways reads 0 7-0 Timer Value ... default =0
14 Signalled System Error.......ccccoovneeee. aways reads 0 )
13 Recaved Magter Abort aways reads 0 Offset OE - Header Type (00N).....ccevvieeieiieiiiee RO
12 Received Target Abort .........cccovneeee. aways reads 0
11 Signalled Target Abort........cccceeneee. awaysreads 0
10-9 DEVSEL# Timing
00 Fast
01 Medium ...occocooiiiiiiieeieeeeee default (fixed)
10 Slow
11 Reserved
8 DataParity Detected.........ccovevrvnnnne. awaysreads 0
7 Fast Back to Back Capable............... awaysreads 1
6-0 Reserved . awaysreads 0

Preliminary Revision 0.8 October 29, 1999

-83- Function 4 Regs - Power Management, SMBus and HWM



m Teclnologies, Inc. VT8231
Power M anagement-Specific PCI Configuration Registers
Offset 40 — General Configuration 0 ......ocoeeeeveeeieiinennne.. RW Offset 41 - General Configuration 1.........cccceeveeeeienneneee, RW
7  Thermal Alarm Sour ce Select 7 1/0 Enablefor ACPI I/O Base
0 Frompin T11 (Function 0 Rx74[1] must be set 0 Disable accessto ACPI I/O block.......... default
to define the pin as THRM#).................. default 1 Allow access to Power Management 1/O
1 From any of the three internal temperature Register Block (see offset 4B-48 to set the
sensing circuits (see Rx43 and Rx44 of base address for this register block). The
Hardware Monitoring configuration space) definitions of the registers in the Power
6  Sleep Button Management 1/0 Register Block are included
0 Disable ... default later in this document, following the Power
1 Sleep Buttonison IRQ6 pin (pin G1) Management Subsystem overview.
5 DebouncelLID and PWRBTN# Inputsfor 200us 6 ACPI Timer Reset
0 Disable ..o default 0 Normal Timer Operation .........cccceveerenns default
1 Enable 1 Reset Timer
4  Resarved alwaysreads 0 5-4 PMU Timer Test Mode (Do Not Program)....def =0
3 Microsoft Sound Monitor in Audio Access 3 ACPI Timer Count Select
0 Disable ..o default 0 24-Dit TIMEr ..o default
1 Enable 1 32-bit Timer
2  GamePort Monitor in Audio Access 2 RTC Enable Signal Gated with PSON (SUSC#) in
0 Disale ..o default Soft-Off M ode
1 Enable 0 Disable. ..o default
1  SoundBlaster Monitor in Audio Access 1 Enable
0 Disable...cocoeeeeceeeceeeceeeeee e, default 1 Clock Throttling Clock Selection
1 Enable 0 32usec (512 usec cycletime)................ default
0 MIDI Monitor in Audio Access 1 1 msec (16 msec cycle time)
0 Disable ..o default 0 DEVSEL#Test Mode (Do Not Program)....... def =0
1 Enable
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Offset 42 - ACPI Interrupt Select ..ooveeeeieneciiiieees RW Offset 45-44 - Primary Interrupt Channel (0000h) ....... RW
7  ATX /AT Power Indicator.......cccooeevvevvncnnnnene. RO 15 1/0=Ena/DisaRQ15 asPrimary Intrpt Channel
0 ATX 14 1/0=Ena/DisalRQ14 asPrimary Intrpt Channel
1 AT 13 1/0=Ena/DisalRQ13 asPrimary Intrpt Channel
6  SUSCH State..coiiiiiceieeeeeeeee e RO 12 1/0=Ena/DisalRQ12 asPrimary Intrpt Channel
5 Resarved alwaysreads 0 11 1/0=Ena/DisalRQ11 asPrimary Intrpt Channel
4  SUSC# AC-Power-On Default Value................. RO 10 1/0=Ena/DisalRQ10 asPrimary Intrpt Channel
Thisbit iswritten at RTC Index OA bit-7. 9 1/0=Ena/DisalRQ9 asPrimary Intrpt Channel
3-0 SCI Interrupt Assignment 8 1/0=Ena/DisalRQ8 asPrimary Intrpt Channel
010100 DTS o) [’ [OOSR default 7 1/0=Ena/DisalRQ7 asPrimary Intrpt Channel
0001 IRQ1 6 1/0=Ena/DisalRQ6 asPrimary Intrpt Channel
0010 Reserved 5 1/0=Ena/DisalRQ5 asPrimary Intrpt Channel
0011 IRQ3 4  1/0=Ena/DisalRQ4 asPrimary Intrpt Channel
0100 IRQ4 3 1/0=Ena/DisalRQ3asPrimary Intrpt Channel
0101 IRQ5 2 Reserved ., aways reads 0
0110 IRQ6 1 1/0=Ena/DisalRQ1 asPrimary Intrpt Channel
0111 IRQ7 0 1/0=Ena/DisalRQO asPrimary Intrpt Channel
1000 IRQ8
1001 IRQ9 Offset 47-46 - Secondary Interrupt Channel (0000h).... RW
1010 IRQ10 15 1/0=Ena/DisaIRQ15 as Secondary Intr Channel
1011 IRQ11 14 1/0 = Ena/Disa IRQ14 as Secondary Intr Channel
1100 IRQ12 13 1/0=Ena/DisalRQ13 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|RQ10 as Secondary Intr Channel
9 1/0=Ena/DisalRQ9 as Secondary Intr Channel
Offset 43 —Internal Timer Read TeSt......oovieiiiveiiieiennses RO 8 1/0=Ena/Disa | RQ8 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 |RQ6 as Secondary Intr Channel
5 1/0=Ena/DisalRQ5 as Secondary Intr Channel
4  1/0=Ena/Disa | RQ4 as Secondary Intr Channel
3 1/0=Ena/DisalRQ3 as Secondary Intr Channel
2  Reserved e, aways reads 0
1 1/0=Ena/DisalRQ1 as Secondary Intr Channel
0 1/0=Ena/DisalRQO as Secondary Intr Channel
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Offset 4B-48 — Power Management |/O Base.................. RW Offset 4D — Throttle/ Clock Stop Contral...................... RW
31-16 Reserved ..o alwaysreads 0 7 Throttle Timer ReSet ......ccoovvvvevireeeeeee, def=0
15-7 Power Management 1/0O Register Base Address. 6-5 Throttle Timer
Port Address for the base of the 128-byte Power OX 4-Bit o default
Management I/O Register block, corresponding to 10 3-Bit
AD[15:7]. The "I/O Space" bit at offset 41 bit-7 11 2-Bit
enables access to this register block. The definitions 4  Fast Clock (7.5us) as Throttle Timer Tick
of the registers in the Power Management |/O 0 Disable...cooooeiiieieeee default
Register Block are included later in this document, 1 Enable
following the Power-Management-Specific PCI 3 Reserved e, always reads 0
Configuration register descriptions and the Power 2 Internal Clock Stop for PCI Idle
Management Subsystem overview. 0 Disable...cooooiiiiriieeee default
6-0 0000001b 1 Enable
1 Internal Clock Stop During C3
Offset 4C —Host Bus Power Management Contral........ RW 0 Disable....coiiirrirreeree e default
7-4  Thermal Duty Cycle (THM_DTY) 1 Enable
This 4-bit field determines the duty Cycle of the 0 Internal Clock Stop During Suspend
STPCLK# signal when the THRM# pin is asserted 0 DiSAbIE ..o, default
low. Thefield isdecoded asfollows: 1 Enable

0000 Reserved
0001 0-6.25%
0010 6.25-12.50%
0011 18.75-25.00%
0100 31.25-37.50%
0101 37.50-43.75%
0110 43.75-50.00%
0111 50.00-56.25%
1000 56.25-62.50%
1001 62.50-68.75%
1010 68.75-75.00%
1011 75.00-87.50%
1100 75.00-81.25%
1101 81.25-87.50%
1110 87.50-93.75%
1111 93.75-100%
THRM Enable

1 Enable
Frame I nput as Resume Event in C3
0 Disable
1 Enable
Reserved
CPU Stop Grant Cycle Select
0 From Halt and Stop Grant Cycle
1 From Stop Grant Cycle
This bit is combined with 1/0O space Rx2C[3] for
controlling the start of CPUSTP# assertion during
system suspend mode:

awaysreads 0

............ default

Rx2C[ 3] Rx4C[0]
Function4 Function 4
1/O Space CfgSpace CPUSTP# Assertion
0 X Immediate
1 0 Wait for CPU Halt
/ Stop Grant cycle
1 1 Wait for CPU
Stop Grant cycle
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Offset 53-50 - GP Timer Control (0000 0000h) .............. RW

31-30

29

28

27-26

25

24

23-16

15-8

54

Conserve Mode Timer Count Value
00 2/16S6CONM ....ccveeereceeereeereeereecree e default
01 1/8 second
10 1 second
11 1 minute
Conserve M ode Status
This bit reads 1 when in Conserve Mode
Conserve Mode Enable

1 Enable

Secondary Event Timer Count Value
00 2milliseconds........c.cceereeeeieeneesenieeeene default
01 64 milliseconds
10 %> second
11 by EOI + 0.25 milliseconds
Secondary Event Occurred Status
This bit reads 1 to indicate that a secondary event has
occurred (to resume the system from suspend) and the
secondary event timer is counting down.
Secondary Event Timer Enable
0 Disable ..o default
1 Enable

GP1 Timer Count Value (base defined by bits 5-4)
Write to load count value; Read to get current count

GPO Timer Count Value (base defined by bits 1-0)
Write to load count value; Read to get current count

GP1Timer Start
On setting this bit to 1, the GP1 timer loads the value
defined by bits 23-16 of this register and starts
counting down. The GP1 timer is reloaded at the
occurrence of certain peripheral events enabled in the
GP Timer Reload Enable Register (Power
Management 1/O Space Offset 38h). If no such event
occurs and the GP1 timer counts down to zero, then
the GP1 Timer Timeout Status bit is set to one (bit-3
of the Global Status register at Power Management
Register 1/0 Space Offset 28h). Additionadly, if the
GP1 Timer Timeout Enable bit is set (bit-3 of the
Global Enable register at Power Management
Register 1/0 Space Offset 2Ah), then an SMI is
generated.
GP1 Timer Automatic Reload

0 GPLTimerstopsat 0 ...ccocerereeeeienreenne. default

1 Reload GP1 timer automatically after counting

downto O

GP1 Timer Base

00 Disable...coeeirieiirieeee s default

01 2/4 msec

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 1/O Space Offset 38h). If no such event
occurs and the GPO timer counts down to zero, then
the GPO Timer Timeout Status bit is set to one (bit-2
of the Global Status register at Power Management
Register 1/0 Space Offset 28h). Additionadly, if the
GPO Timer Timeout Enable bit is set (bit-2 of the
Global Enable register at Power Management
Register 1/0 Space Offset 2Ah), then an SMI is
generated.
GPO Timer Automatic Reload

0 GPOTimer stopSat 0 ...ccoevveveereeerienenns default

1 Reload GPO timer automatically after counting

downto O

1-0 GPO Timer Base

01 1/16 second
10 1 second
11 1 minute
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Offset 54 — Power Well Control .., WO

Offset 55— USB WaKeUpP...oooveeieeiiiiiiiiiiieie, RW

7

1-0

SMBus Clock Select
0 SMBusClock from 14.31818 MHz Divider def
1 SMBusClock from RTC 32.768 KHz

STR Power Well Output Gating
O Distile..icciccicece e default
1 Enable

SUSC#=0for STR
O Dishle..ceecieciciece e default
1 Enable

SUSST 1# / GPO3 Select (Pin V10)
O SUSST 1o default
1 GPO3

GPO2 / SUSB# Select (Pin W9)

1 GPO2
Before chip rev C, these definitions were reversed
GPO1/ SUSA# Select (Pin V9)
0 SUSAH oo default
1 GPO1
Before chip rev C, these definitions were reversed
GPOO (SLOWCLK) Output Selection (Pin T8)
00 From GPOO (PMU I/O Rx4CI[Q])........... default
01 1Hz
10 4Hz
11 16Hz

7-1 Resarved e aways reads 0
0 USB Wakeup for STR/ST D/Soff

1 Enable
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Offset 58 — GP2/ GP3 Timer Control ...ccooevveieveeneeee. RW Offset 59 — GP2 Timer .o, RW
7 GP3Timer Start 7 Write GP2Timer Load Value............... default =0
On setting this bit to 1, the GP3 timer loads the value Read: GP2 Timer Current Count
defined by Rx5A and starts counting down. The GP3 _
timer is reloaded at the occurrence of certain events Offset 5A —GP3 TImMer ..veiiiiiiiiiiieii i RW
enabled in the GP Timer Reload Enable Register 7 Write: GP3Timer Load Value............... default =0

(Power Management 1/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 Globa 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 1/0O Space Offset 2Ah), then an
SMI is generated.
6 GP3Timer Automatic Reload
0 GP3Timerstopsat 0 ....ccoceeeeeeeeeeieenne. default
1 Reload GP3 timer automatically after counting
downto O
5-4 GP3Timer Tick Select

00 DiSahle ..o default

01 2/4 millisecond

10 1 second

11 1 minute

3  GP2Timer 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 1/0O 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 1/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/0O Space Offset 2Ah), then an
SMI is generated.
2 GP2Timer Automatic Reload
0 GP2Timer stopsat 0 ....ccccveeevevevrenrennn, default
1 Reload GP2 timer automatically after counting
downto O
1-0 GP2Timer Tick Select

00 Disable....ccoeiniiieiiiririeeeee e default

01 1/16 second

10 1 second

11 1 minute

Read: GP3 Timer Current Count
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Offset 61 — Program Interface Read Value.................... 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 ClassRead Value..........oooeeenieeiineieenneee, \Wie
7-0 RxOA Read Value

The value returned by the register at offset OAh (Sub Class

Code) may be changed by writing the desired value to this

location.

Offset 63 - BaseClassRead Value.......oooeveeiiieneenee.. WO
7-0 RxO0B 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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Har dwar e-M onitor -Specific Configuration Reqisters

System M anagement Bus-Specific Configuration Registers

Offset 71-70 — Hardware Monitor 1/0 Base................... RW Offset 93-90—SMBUSI/OBaSe....ceeeiiiiiieiecnee, RW
15-7 1/0O Base (128-byte I/O space) ................. default =0 31-16 Reserved i awaysreads 0
6-0 Fixed . always reads 0000001b 15-4 1/O Base (16-byte I/O space)................ default = 00h

. 3-0 Fixed e, always reads 0001b
Offset 74 Hardware Monitor Control ........cccceeeeeenen... RW
-8 RESEIVED oo awaysreads 0 Offset D2 — SMBusHost Configuration ......................... RW
3 HardwareMonitoring Interrupt 7-4 Reserved e awaysreads 0
0 SMI e default 3  SMBuslInterrupt Select
1 SCi 0 SMI default
2-1 Reserved e awaysreads 0 1 SCi
0 HardwareMonitoring 1/O Enable 2 Reserved ., awaysreads 0
0 Disable hardware monitor functions.......default 1 SMBusIRQ
1 Enable hardware monitor functions 0 Disable...iciviecieieee e default
1 Enable
0 SMBusHost Controller Enable
0 Disable SMB controller functions......... default
1 Enable SMB controller functions
Offset D3— SMBusHost Slave Command...................... RW
7-0 SMBusHost Save Command Code.......... default=0
Offset D4 — SM Bus Slave Addressfor Port 1................. RW
7-0 SMBus Slave Addressfor Port 1............... default=0
Bit-0 must be set to O for proper operation
Offset D5 — SM Bus Slave Addressfor Port 2................. RW
7-0 SMBus Slave Addressfor Port 2............... default=0
Bit-0 must be set to O for proper operation
Offset D6 —SMBUSReVISON ID ..ooeeeiiiiiiciiiice RO

7-0 SMBusRevision Code
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Power M anagement |/O-Space Registers

Basic Power M anagement Control and Status

1/O Offset 1-0 - Power M anagement Status................. RWC

/O Offset 3-2 - Power Management Enable.................. RW

The bits in this register are set only by hardware and can be
reset by software by writing a one to the desired bit position.

15 Wakeup Status (WAK_STS) ...coeevvene default =0
This bit is set when the system is in the suspend state
and an enabled resume event occurs. Upon setting
this hit, the system automatically transitions from the
suspend state to the normal working state (from C3 to
CO for the processor).

14-12 Reserved oo awaysreads 0
11  Abnormal Power-Off (APO_STY)........... default =0
10 RTC Status (RTC_STS) ..ccoovrreririeeneeas default =0

This bit is set when the RTC generates an alarm (on
assertion of the RTC IRQ signal).

9  Sleep Button Status (SB_STS)................ default =0
This bit is set when the sleep button (SLPBTN# /
IRQ6 / GPI4) is pressed.

8 Power Button Status (PB_STS)............... default =0
This bit is set when the PWRBTN# signal is asserted
LOW. If the PWRBTN# signa is held LOW for
more than four seconds, this bit is cleared, the
PBOR_STS hit is set, and the system will transition
into the soft off state.

7-6 Reserved . awaysreads 0

5 Global Status(GBL_STS).....cccocvveerienene default =0
This bit is set by hardware when BIOS RLS 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 RLS
bit isalso cleared at the same time by hardware.

4  BusMaster Status (BM_STS) ... default =0
This bit is set when a system bus master requests the
system bus. All PCI master, ISA master and I1SA
DMA devices are included.

31 Reserved aways reads 0

0 ACPI Timer Carry Status (TMR_STS).. 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 Resarved awaysreads 0
14-12 Reserved oo awaysreads 0
11 Reserved e aways reads 0
10 RTCEnable(RTC_EN)...cccooeoinrriierinine. default =0

This bit may be set to trigger either an SCI or an SMI
(depending on the setting of the SCI_EN hit) to be
generated when the RTC_STS bit is set.

9  Sleep Button Enable (SB_EN) ................. default =0
This bit may be set to trigger either an SCI or SMI
when the SB_STShit is set.

8 Power Button Enable (PB_EN) ............... default =0
This bit may be set to trigger either an SCI or an SMI
(depending on the setting of the SCI_EN hit) to be
generated when the PB_STS bit is set.

7-6 Reserved e awaysreads 0
5 Global Enable (GBL_EN).......cccccvvininnene default =0
This bit may be set to trigger either an SCI or an SMI
(depending on the setting of the SCI_EN hit) to be
generated when the GBL_STS hit is set.

4  Reserved s awaysreads 0
31 Resarved awaysreads 0
0 ACPI Timer Enable (TMR_EN).............. default =0

This bit may be set to trigger either an SCI or an SMI
(depending on the setting of the SCI_EN hit) to be
generated when the TMR_STS bit is set.
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|/O Offset 5-4 - Power Management Control ................. RW 1/0 Offset 0B-08 - Power M anagement Timer ............... RW
15 Soft Resume 31-24 Extended Timer Value (ETM_VAL)
14 Reserved e always reads 0 This field reads back O if the 24-bit timer option is
13 Sleep Enable (SLP_EN)....ccccoceeuneee. awaysreads 0 selected (Rx41 bit-3).

12-10

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 deep (suspend) state
defined by the SLP_TYPfield.

Sleep Type (SLP_TYP)

000 Normal On

001 Suspendto RAM (STR)

010 Suspend to Disk (STD) (also called Soft Off).
The VCC power plane is turned off while the
VCCSand 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 .o awaysreads 0
Global Release (GBL_RLYS) ............ 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_STS
bit. The bit is cleared by hardware when the
BIOS_STS hit is cleared by software. Note that the
setting of this bit will cause an SMI to be generated if
the BIOS _EN bit is set (bit-5 of the Global Enable
register at offset 2Ah).
BusMaster Reload (BMS_RLD)

0 Bus master requests are ignored by power

management 10giC.......ccoovvveereereerereennn, default
1 Bus master requests transition the processor
from the C3 state to the CO state

SCI Enable (SCI_EN)
Selects the power management event to generate
either an SCI or SMI:

0 Generate SCI

1 Generate SMI
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,
TMR_STS & GBL_STS aways generate SCI and
BIOS_STS always generates SMI.

011
100
101

23-0

Timer Value (TMR_VAL)

This read-only field returns the running count of the
power management timer. Thisis a 24/32-bit counter
that runs off a 3.579545 MHz clock, and counts while
in the SO (working) system state. The timer isreset 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 M anagement Reqgisters
1/0 Offset 13-10 - Processor & PCI Bus Contral............ RW /O Offset 14 - Processor Level 2....oveeeeeeieiiiiieee RO
31-12 Reserved oo alwaysreads 0 7-0 Level 2 alwaysreads 0
11 PCI Stop (PCISTP# asserted) when PCKRUN# is Reads from this register put the processor into the
Deasserted (PCI_STP) Stop Grant state (the VT8231 asserts STPCLK# to
0 Enable...eeceseee e default suspend the processor). Wake up from Stop Grant
1 Disable state is by interrupt (INTR, SMI, and SCI).
10 PCI Bus Clock Run Without Stop (PCI_RUN) Reads from this register return all zeros; writes to this register
0 PCKRUN# will be de-activated after the PCI have no effect.
busisidlefor 26 clocks..........ccccceneeenee. default
1 PCKRUN# isaways asserted ) ocS
9 Host Clock Stop Enable (HOST STP) I/07_(.())f1‘5;Ieit;/5€I 3Procr Level 3a|W3readZ%
0 STPCLK# will be asserted in the C3 state, but s ay;
the CPU clock is not stopped ................. default Reads from th|s register put the processor in the C3
1 CPU clock is stopped in the C3 state clock state with the STPCLK# s.gnal asserted. If
8  Assert SLP#for Processor Level 3 Read Rx10[9] = 1 then the CPU clock is also stoppeq by
0 DISAI oo oseseceseeses s defavilt asserting CPUSTP#. Wakeup from the C3 state s by
1 Enable interrupt (INTR, SMI, and SCI).
Used in Slot-1 systems only. Reads from this register return al zeros; writes to this register
7-5 Reserved e always reads 0 have no effect.
4  Throttling Enable (THT_EN)
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 (THT_DTY)

This 4-bit field determines the duty cycle of the
STPCLK# signal when the system is in throttling
mode (the "Throttling Enable" bit is set to one). The
duty cycle indicates the percentage of time the
STPCLK# signal is asserted while the Throttling
Enable bitisset. Thefield isdecoded as follows:
0000 Reserved

0001 0-6.25%

0010 6.25-12.50%

0011 18.75-25.00%

0100 31.25-37.50%

0101 37.50-43.75%

0110 43.75-50.00%

0111 50.00-56.25%

1000 56.25-62.50%

1001 62.50-68.75%

1010 68.75-75.00%

1011 75.00-87.50%

1100 75.00-81.25%

1101 81.25-87.50%

1110 87.50-93.75%

1111 93.75-100%
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General Purpose Power M anagement Reqgisters
|/O Offset 21-20 - General Purpose Status (GP_STS).RWC 1/0 Offset 23-22 - General Purpose SCI Enable............ RW
15 Resarved e alwaysreads 0 15 Resarved e alwaysreads 0
14 USB Wake-Up Status (UWAK_STS) 14 Enable SCI on setting of the UWAK _STS bit def=0
For STR/ STD / Soff 13 Enable SCI on setting of the AWAK _ST S hit def=0
13  AC97 Wake-Up Status (AWAK_STYS) 12 Enable SCI on setting of the BL_STShit ...... def=0
Can be set only in suspend mode 11 Enable SCI on setting of the LID_STSbhit .....def=0
12 Battery Low Status(BL_STYS) 10 Enable SCI on setting of the THRM _STS hit def=0
This bit is set when the BATLOW# input is asserted 9  Enable SCI on setting of the USB_STSbit ....def=0
low. 8 Enable SCI on setting of the RING_STSbit .def=0
11 Notebook Lid Status(LID_STS) 7 Enable SCI on setting of the GPI118_ST S bit..def=0
This bit is set when the LID input detects the edge 6 Enable SCI on setting of the GPI6_STS bit....def=0
selected by Rx2C bit-7 (O=rising, 1=falling). 5  Enable SCI on setting of the GPI5_STSbit....def=0
10 Thermal Detect Status (THRM_STS) 4  Enable SCI on setting of the GP14_STSbit....def=0
This bit is set when the THRM input detects the edge 3 Enable SCI on setting of the GPI17_STSbit..def=0
selected by Rx2C bit-6 (O=rising, 1=falling). 2 Enable SCI on setting of the GPI16_STSbit..def=0
9  USB Resume Status (USB_STS) 1  Enable SCI on setting of the GPI1_STS bit....def=0
This bit is set when a USB peripheral generates a 0 Enable SCI on setting of the EXT_STSbit ....def=0
resume event. These bits alow generation of an SCI using a separate set of
8 Ring Status (RING_STS) conditions from those used for generating an SMI.
Thisbit is set when the RING# input is asserted low.
7 %’?' 1t?tTogsgtle§1tautﬁ (gg||11§_$T$)t o |/O Offset 25-24 - General Purpose SM1 Enable........... RW
ISDILIS St when he pin1s toggred. 15-14 RESEIVE oo aways reads 0
6 GPI6/EXTSMI6 Toggle Status (GPI6_STS) 13 Enable SMI on setting of the AWAK _STS bit def=0
Thisbitis set when the GPI6 pin i toggled. 12 Enable SMI on setting of the BL_STShit .....def=0
5 %fl’ fb;?gg'a’? iﬁgfﬁfg&%ﬁﬁs toggled 11 Enable SMI on setting of the LI1D_STS bit ....def=0
: 10 Enable SMI on setting of the THRM _ST S bit def=0
4 GPI4/EXTSMI4 Toggle Status (GPI4_STS) 9  Enable SMI on setting of the USB_STS bit ...def=0
. g;',lsgtT'z Sgg’vgteaqage(gﬁ'éf'gf;)ogg'ed' 8  Enable SMI on setting of the RING_STSbit def=0
This bit is set when theGPIl?Binistoggled. 7 Enable SMI on setting of the GP118_ST S bit.def=0
2 GPI16 Toggle Status (GPI16_STS) 6 Enable SMI on setting of the GPI16_STS bit...def=0
This bit is set when the GPI 16_pinistoggled. 5 Enable SMI on sett?ng of the GPI5_STS b?t...def:O
1 GPI1Toggle Status (GPI1_STS) 4  EnableSMI on setting of theGPI4_STS blt_...def=0
0 EXTSMI# Status (EXT_STS) 2 EnableSMI on setting of the GPI16_STS _blt.deff=0
This bit is set when the EXTSMI# pin is asserted low. 1 Enable SMI on setting of the GPI1_STSbit...def=0
0 Enable SMI on setting of the EXT_ST S bit....def=0

Note that the above hits correspond one for one with the bits
of the General Purpose SCI Enable and General Purpose SMI
Enable registers at offsets 22 and 24: an SCI or SMI is
generated if the corresponding bit of the General Purpose SCI
or SMI Enable registers, respectively, is set to one.

The above bits are set by hardware only and can only be
cleared by writing a one to the desired bit.

These hits allow generation of an SMI using a separate set of
conditions from those used for generating an SCI.
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Generic Power M anagement Registers
|/O Offset 29-28 - Global StatuS.....covveeeeeiiiiceeneen, RWC 1/0 Offset 2B-2A - Global Enable .......ccceveeeieieene. RW

15 GPIO Range 1 Access Status(GR1_STS)...... def=0 15 GPIO Rangel1lSMI Enable (GR1 EN).......... def=0

14 GPIO Range 0 Access Status (GRO_STS)...... def=0 14 GPIO Range0SMI Enable (GRO_EN) .......... def=0

13 GP3Timer Timeout Status (G3TO_STYS)...... def=0 13 GP3 Timer Timeout SMI Enable (G3TO_EN)def=0

12 GP2Timer Timeout Status (G2TO_STS)...... def=0 12 GP2Timer Timeout SMI Enable (G2TO_EN)def=0

11 SERIRQ SMI Status(SSMI_STS)......cccouue.e. def=0 11 SERIRQ SMI Enable (SSMI_EN) .....c.cccouue... def=0

10-9 Reserved .o always reads 0 10-9 Resarved .o awaysreads 0

8 PCKRUN# Resume Status (PRRSM_STS).... def=0 8 PCKRUN# Resume Enable (PRRSM_EN) ....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 PRRSM_STS bit is set.

7  Primary IRQ Resume Status (PIRSM_STS) . def=0 7 Primary IRQ Resume Enable (PIRSM _EN)..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 PIRSM_STS bit is set.

6 Software SMI Status (SW_SMI_STS)............ def=0 6 SMI on Software SMI (SW_SMI_EN) ........... def=0
This bit is set when the SMI_CMD port (offset 2F) is This bit may be set to trigger an SMI to be generated
written. when the SW_SMI_STShit is set.

5 BIOSStatus (BIOS STS) .o def=0 5  SMI on BIOS Status (BIOS EN) .....ccoueveaeee. def=0
This bit is set when the GBL_RLS bit is set to one This bit may be set to trigger an SMI to be generated
(typically by the ACPI software to release control of when the BIOS_STS bit is set.
the SCI/SMI lock). When this bit is reset (by writing
aone to this bit position) the GBL_RLS bit is reset at
the same time by hardware.

4 Legacy USB Status(LEG_USB_STS) ............ def=0 4 SMI onLegacy USB (LEG_USB _EN)............ def=0
Thisbit is set when alegacy USB event occurs. This bit may be set to trigger an SMI to be generated

whenthe LEG_USB_STShit is set.

3 GP1Timer TimeOut Status (GP1TO_STS).. def=0 3  SMI on GP1Timer TimeOut (GP1TO_EN) .def=0
Thishit is set when the GP1 timer times out. This bit may be set to trigger an SMI to be generated

when the GP1TO_STS hit is set.

2 GPOTimer TimeOut Status (GPOTO_STS).. def=0 2  SMI on GPO Timer Time Out (GPOTO_EN) .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 GPOTO_STSbit is set.

1 Secondary Event Timer Time Out Status 1 SMI on Secondary Event Timer Time Out
IO IS 1) J def=0 IO =) NN 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. whenthe STTO_STShit is set.

0 Primary Activity Status (PACT_STS)............ def=0 0 SMI on Primary Activity (PACT_EN) ........... def=0

This bit is set at the occurrence of any enabled
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 bitsin
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-O 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 PACT_STS hit is set.
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1/0 Offset 2D-2C - Global Control (GBL CTL)............ RW 1/0 Offset 2F - SMI Command (SMI_CMD)................. RW
15-12 Reserved i alwaysreads 0 7-0 SMI Command
11 IDE Secondary Bus Power -Off Writing to this port sets the SW_SMI_STS hit. Note
0 Disable ..o, default that if the SW_SMI_EN bit is set (see hit-6 of the
1 Enable Global Enable register at offset 2Ah), then an SM1I is
10 IDE Primary Bus Power-Off generated.
0 Disable ... default
1 Enable
9  Reserved . awaysreads 0
8 SMI Active (INSMI)
0 SMIINACiVe.....cevieiee e 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.
7 LID Triggering Polarity
0 RIiSINGEAge.....cccoooeieieieeeee e, default
1 Faling Edge
6 THRM# Triggering Polarity
0 RIiSINGEAgE.....ccocvevvreireeeeeeeee e, default
1 Faling Edge
5 Battery Low Resume Disable
0 Enableresume.......cccooeveneneriencnieneenn, default
1 Disable resume from suspend when
BATLOW# is asserted
4  SMI Lock (SMI1G)
0 Disable SMI Lock
1 Enable SMI Lock (SMI low to gate for the
NEXE SMI) o default
3  Wait for Halt / Stop Grant Cycle for CPUSTP#
Assertion
(0T B0 1 .17 ) SRS default
1 Wait
This bit works with Rx4C[7] of PCI configuration
space to control the start of CPUST P# assertion.
2 Power Button Triggering Select
0 SCI/SMI generated by PWRBTN# rising edge
..................................................... default
1 SCI/SMI generated by PWRBTN# low level
Set to zero to avoid the situation where PB_STS is set
to wake up the system then reset again by
PBOR_STS to switch the system into the soft-off
state.
1 BIOSReease(BIOS RLS)
This hit is set by legacy software to indicate release
of the SCI/SMI lock. Upon setting of this bit,
hardware automatically sets the GBL_STS hit. This
bit is cleared by hardware when the GBL_STS hit
cleared by software.
Note that if the GBL_EN hit 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 GBL_STS bit to be set).
0 SMI Enable(SMI_EN)

0 Disableall SMI generation..................... default
1 Enable SMI generation
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1/0 Offset 33-30 - Primary Activity Detect Status....... RWC

I/O 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 O, are set by hardware
only, and may only be cleared by writing 1s to the desired bit.

31-11 Reserved ..o awaysread O
10 Audio AcCesS Status.......ccoererererereruenn (AUD_STYS)
Set if Audio isaccessed.

9 Keyboard Controller Access Status.....(KBC_STYS)
Set if the KBC is accessed via l/O port 60h.

8 VGA Access Status.......coovveeveeererennnne (VGA_STYS)
Set if the VGA port is accessed via |/O ports 3BO-
3DFh or memory space A0000-BFFFFh.

7 Parallel Port Access Status.........c.cou.e.... (LPT_STY)
Set if the parallel port is accessed via I/O ports 278-
27Fh or 378-37Fh (LPT2 or LPT1).

6  Serial Port B Access Status.............. (COMB_STY9)
Set if the serial port is accessed via I/O ports 2F8-
2FFh or 2E8-2Efh (COM2 and COM4 respectively).

5 Serial Port A Access Status.............. (COMA_ST9)
Set if the seria port is accessed via I/O ports 3F8-
3FFh or 3E8-3EFh (COM 1 and COM 3, respectively).

4 Floppy Access Status.......cccccevverenreenen. (FDC_STS)
Set if the floppy controller is accessed via I/O ports
3F0-3F5h or 3F7h.

3 Secondary IDE Access Status............... (SIDE_STYS)

Set if the IDE controller is accessed via I/O ports
170-177h or 376h.

2 Primary IDE Access Status................. (PIDE_STYS)
Set if the IDE controller is accessed via 1/O ports
1F0-1F7h or 3F6h.

1 Primary Interrupt Activity Status......(PIRQ_STYS)
Set on the occurrence of a primary interrupt (enabled
via the "Primary Interrupt Channel" register at
Function 4 PCI configuration register offset 44h).

0 PCl Master Access Status........ccveueeee. (DRQ_STYS)
Set on the occurrence of PCl 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 PACT_STS bit
to be set (bit-0 of the Global Status register at offset 28).
Setting of PACT_STS may be set up to enable a "Primary
Activity Event": an SMI will be generated if PACT_EN 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-O 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 bitsare
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
PACT_STS hit (bit-0 of offset 28) which causes the GPO timer
to be reloaded (if PACT_GPO_EN is set) or generates an SMI
(if PACT_EN is set).

31-11 Reserved ..o awaysread O

10 SMI on Audio Status.......ccceeeeereeeereennnne (KBC_EN)
0 Don'tset PACT_STSif AUD_STSisset.... def
1 SetPACT_STSif AUD_STSisset

9 SMI on Keyboard Controller Status..... (KBC_EN)
0 Don'tset PACT_STSif KBC_STSisset..... def
1 SetPACT_STSif KBC STSisset

8  SMI on VGA Status........ccceveveveeveneennen (VGA_EN)
0 Don'tset PACT_STSif VGA_STSisset....def
1 SetPACT_STSif VGA_STSisset

7 SMI on Parallel Port Status........ccoe...... (LPT_EN)
0 Don'tset PACT_STSif LPT_STSisset......def
1 SetPACT_STSIif LPT_STSisset

6 SMI on Serial Port B Status............... (COMB_EN)
0 Don'tset PACT_STSif COMB_STSis set. def
1 Set PACT_STSif COMB_STSisset

5 SMI on Serial Port A Status.............. (COMA_EN)
0 Don'tset PACT_STSif COMA_STSisset. def
1 SetPACT_STSif COMA_STSisset

4 SMI on Floppy Status .......c.ccceeereneeeennen. (FDC_EN)
0 Don'tset PACT_STSif FDC STSisset.....def
1 SatPACT_STSif FDC_STSisset

3  SMI on Secondary IDE Status............... (SIDE_EN)
0 Don'tset PACT_STSif SIDE_STSisset.... def
1 Set PACT_STSif SIDE_STSisset

2 SMI on PrimarylDE Status................... (PIDE_EN)
0 Don'tset PACT_STSif PIDE_STSisset.... def
1 Set PACT_STSif PIDE_STSis set

1 SMlonPrimary INTR Status.............. (PIRQ_EN)
0 Don'tset PACT_STSif PIRQ_STSisset.... def
1 SetPACT_STSif PIRQ STSisset

0 SMI on PCl Master Status...........cc...... (DRQ_EN)
0 Don'tset PACT_STSif DRQ _STSisset ....def
1 Set PACT_STSif DRQ_STSisset
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1/0 Offset 3B-38 - GP Timer Reload Enable.................. RW |/O Offset 40 — Extended 1/O Trap Status................. RWC
All bitsin this register default to 0 on power up. 7-2 Resarved alwaysread O
31-8 Reserved o alwaysread O 1 GPIO Ramge 3 Access Status............. (GPR3_STYS)
7 GP1Timer Reload on KBC Access 0 GPIO Ramge 2 Access Status............. (GPR2_STYS)
0 Norma GP1 Timer Operation................ default
1 Seiting of KBC_STS causes the GP1 timer to 1/0 Offset 42 —Extended |/O Trap Enable..................... RW
reload. - 7-2 RESEIVED e always read 0
6 GP1 Timer Reload on Serial Port Access 1 SMI on GPIO Ramge 3 Access............. (GPR3_EN)
0 Normal GP1 Timer Operation ............... default O Disable..iiiiiieiec e, default
1 Setting of COMA_STS or COMB_STS causes 1 Enable
the GP1 timer to reload. 0 SMI on GPIO Ramge 2 Access............. (GPR2_EN)
0 Disable...coooeiiiricee default
SR = 1= = = s IO awaysread 0 1 Enable
4 GP1Timer Reload on VGA Access
0 Norma GP1 Timer Operation ............... default
1 Setting of VGA_STS causes the GP1 timer to
reload.
3  GP1Timer Reload on | DE/Floppy Access
0 Norma GP1 Timer Operation ............... default
1 Setting of FDC STS, SIDE STS, or
PIDE_STS causes the GP1 timer to reload.
2 GP3Timer Reload on GPIO Range 1 Access
0 Norma GP3 Timer Operation ............... default
1 Setting of GR1_STS causes the GP3 timer to
reload.
1 GP2Timer Reload on GPIO Range 0 Access
0 Norma GP2 Timer Operation ............... default
1 Setting of GRO_STS causes the GP2 timer to
reload.
0 GPOTimer Reload on Primary Activity
0 Norma GPO Timer Operation ............... default
1 Setting of PACT_STS 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).
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General Purpose 1/O Reqgisters

1/0 Offset 44 — External SMI / GPI Input Value............. RO

1/O Offset 4B-48 - GPI Port Input Value (GPIVAL)...... RO

Depending on the configuration, up to 8 external SCI/SMI
ports are available as indicated below. The state of these
inputs may be read in this register.

7 RING#Input Value.......cocoovvvevveeennenne, (GPI7 pin)
6 SMBALRT#Input Value........c.ccoeenne. (GPI16 pin)
5 PME#Input Value.......cocooovvenveinnnenne. (GPI5 pin)
4  SLPBTN#Input Value........ccoeorvennnne (GPI14 pin)
3  General Purposelnput 17 Value......... (GPI17 pin)
2 General Purposelnput 16 Value......... (GPI116 pin)
1 General Purposelnput 1 Value............. (GPI1 pin)
0 EXTSMI#Input Value
/O Offset 45— SMI1 /IRQ / Resume Status ..........oceeeeee.. RO
7-5 Reserved ., alwaysreads 0

4 Latest PCSn Status
0 Latest PCSnwasan|/O Read
1 Latest PCSnwasan I/O Write
FM SMI or Serial SM| Status
Hardware Monitor IRQ Status
SMBuUsIRQ Status
SM Bus Resume Status

OFr NW

31-24 Reserved .o awaysread O
23-16 GPI[23-16] by Refresh Scan........cccceueee. Read Only
15-12 ReServed i awaysread O
11-0 GPI[11-0] Input Value.....coveerererenennnn Read Only

1/0 Offset 4F-4C - GPO Port Output Value (GPOVAL)RW

Reads from this register return the last value written (held on

chip)
31-26 Reserved ... awaysreads 0
25-0 GPO[25-0] Output Value................ def = 3FFFFFFh
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System M anagement 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 spaceis enabled for access by the system
if RxD2[0] = 1.
1/0 Offset 00 —SMBUS HOSt StatuS....cceeeieeeineieeeeeenee: RWC [/0O Offset 01h — SMBus Slave StatusS.....cocoeveeeeneneeeeeene, RWC
7-5 Reserved e always reads 0 7-6 Resarved always reads 0
4  Failed BusTransaction..........cccccocevvreresiennnn RwWC 5  Alert StatUS .ooeeeeeieeeee e RwWC
0 SMBus interrupt not caused by failed bus 0 SMBus interrupt not caused by SMBALERT#
tranSaction ......ccceevevevevese e default SIONAl e default
1 SMBus interrupt caused by failed bus 1 SMBus interrupt caused by SMBALERT#

transaction. This bit may be set when the
KILL bhit (I/0 Rx02[1]) is set and can be
cleared by writing a 1 to this hit position.

3 BUSCOISION...ccicireeeerrceee e RWC
0 SMBus interrupt not caused by transaction
COISION...viiiieriieee e 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 DeviceError
0 SMBus interrupt not caused by generation of
an SMBuUSs transaction error ................... default
1 SMBus interrupt caused by generation of an
SMBus transaction error (illega 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 SMBUSINtErrUPt..cooic e RWC
0 SMBus interrupt not caused by host command
COMPIEtiON....ceiiiiiie e default

1 SMBus interrupt caused by host command
completion. This bit is only set by hardware
and can be cleared by writing a 1 to this bit

position.
0 HOSEBUSY oo RO
0 SMBus controller host interface is not
processing a command ...........cceeeeeeereenn default

1 SMBus host controller is busy processing a
command. None of the other SMBus registers
should be accessed if this bit is set.

4 Shadow 2 StatuS.......cccoeveeeiicieeeeeeiee e

0

1

3 Shadow 1 Status.......cccceeeeiiieieeeeeee e

0

1

signal. This bit will be set only if the Alert
Enable bit is set in the SMBus Slave Control
Register at 1/0 Offset R0O8[3]. This hit is only
set by hardware and can be cleared by writing
altothisbit position.

SMBus interrupt not caused by address match
to SMBus Shadow Address Port 2......... default
SMBus interrupt or resume event caused by
dave 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.

RwWC
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 a1 to
this bit position.
2 Save SALUS ...coeceeereeee s RWC
0 SMBus interrupt not caused by slave event
MBECH i default
1 SMBus interrupt or resume event caused by

dave cycle event match of the SMBus Slave
Command Register a PClI Function 4
Configuration Offset D3h (command match)
and the SMBus Slave Event Register at
SMBus Base + Offset 0Ah (data event match).
This bit is only set by hardware and can be
cleared by writing a 1 to this bit position.

1 Reserved e aways reads 0
0 SlaVeBUSY e RO
0 SMBus controller dave interface is not

1

Processing data ........ccoceveeererienieeneneens default
SMBus controller dave 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 —SMBusHost Control........cceeeeeeeeeee... RW 1/0 Offset 03h — SMBusHost Command........................ RW
7  Reserved e alwaysreads 0 7-0 SMBUSHost Command .........cccceveeeenene default =0
6 Start alwaysreads 0 This field contains the data transmitted in the

0 Writing O hasno effect .........ccccoevevrenee. default command field of the SMBus host transaction.

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 Resarved e awaysreads 0
4-2  SMBus Command Protocol
000 Quick Read or Write ........ccceecvvevecreennnns 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 hit-4) and asserts the interrupt
selected by the SMB Interrupt Select hit
(Function 4 SMBus Host Configuration
Register RxD2[3]).
0 Interrupt Enable
0 Disableinterrupt generation................... default
1 Enable generation of interrupts on completion
of the current host transaction.

1/O Offset 04h —SMBusHost ADdress........oooeeeeiiieiiennes RW

The contents of thisregister are transmitted in the address field
of the SMBus host transaction.

7-1 SMBUSAAress......ccoocevvvevieeccree e default =0
This field contains the 7-bit address of the targeted
slave device.

0 SMBUSReador Write
0 ExecuteaWRITE command ................. default

1 Execute aREAD command

[/O Offset 05h —SMBusHost Data 0....oeeeeeevececeeieeeeeens RW

The contents of this register are transmitted in the Data O field
of SMBus host transaction writes. On reads, Data O bytes are
stored here.

7-0 SMBUSData0.....cccooveeirveirineeenieeee default =0
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.

1/0O Offset 06h —SMBusHost Data l......ccccevviceviceennens RW
The contents of this register are transmitted in the Data 1 field
of SMBus host transaction writes. On reads, Data 1 bytes are
stored here.

7-0 SMBUSDatal..cccooreevreieenereesesieees default =0

/O Offset 07h — SMBusBlock Data .......coeveeeeeieeennene. 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 isreset to O by reads of the SMBus Host
Control register (1/0 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 SMBUSBIOCK Data.......cocoereeeenereeieereneenes default =0
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1/0 Offset 08h — SMBus SlaveControl.......ccoceeeeveeee.... RW 1/0 Offset 09h — SM Bus Shadow Command.................... RO
7-4 Reserved e awaysreads 0 This register is used to store command values for externa

3 SMBusAlert Enable SMBus master accesses to the host slave and dave shadow

0 Disable ..o default ports.

1 Enable generation of an interrupt or resume 7-0  Shadow Command..........ccccervrreeereneeernnnns default =0
event on the assertion of the SMBALERT# This field contains the command value which was
signa received during an externa SMBus master access

2 SMBusShadow Port 2 Enable whose address field matched the host dave address

0 Disable ... default (10h) or one of the slave shadow port addresses.

1 Enable generation of an interrupt or resume

/0 Offset 0Ah —SMBusSlaveEvent .......c..ococeeeeeenen... RW

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 SMBusShadow Port 1 Enable

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 SMBusSaveEnable

0 Disable ... 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 (PCl function 4
configuration register RxD3), and a match of
one of the corresponding enabled events in the
SMBus Slave Event Register (1/0 Offset 0Ah).

This register is used to enable generation of interrupt or
resume events for accesses to the host controller’s slave port.
15-0 SMBusSaveEvent ........cccoeveivnineenen. default =0
This field contains data bits used to compare against
incoming data to the SMBus Slave Data Register (1/0
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.

/0 Offset 0OCh —SMBusSaveData......cocceoeeeeennenneene 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 SMBusSaveData......c.cccccorerercerrerernnnen. default =0
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 dave
port address of 10h.
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The /O base address for access to the Hardware Monitor
registersis defined in Rx71-70 of function 4 PCI configuration
space. The hardware monitor I/O space is enabled for 1/0
access by the system if Rx74[0] = 1.

Offset 13— AnalogData15-8 ....cceeeeeeeeieiiiiee, RW
Offset 14— AnalogData 7-0 .ooeeeeieeieeeiiiiiiiicene, RW
Offset 15 —Digital Data 7-0...ocveevveiiiceieeieeieee RW
Offset 16 — Channel Counter ..........ccveeeieeieeieieieeenee, RW
Offset 17 — Data Valid & Channel Indicators................. RW

Offset 1D — TSENS3 Hot Temperature High Limit ....... RW
Offset 1IE —TSENS3 Hot Temp HysteresisLo Limit......RW

Offset 1F — TSENS3 Temperature Reading................... RW
Temperature sensor 3 isan internal bandgap-type sensor which
has 10-bit resolution. The high order 8 bits are stored here and
the low order 2 bits are stored in Rx49[7-6]. Only the high
order 8 bits are used for comparison with the limit values in
offsets 1D and 1E.

Offset 20 — TSENS1 Temperature Reading .................... RW

VT8231
Offset 29 —FAN1 (Pin T12) Count Reading................... RW
Offset 2A — FAN2 (Pin U12) Count Reading.................. RW

The above two locations store the number of counts of the
internal clock per fan revolution.

Offset 2B — VSENSI Voltage High Limit (CPU 2.0V)... RW
Offset 2C —VSENSI Voltage Low Limit (CPU 2.0V) ... RW
Offset 2D —VSENS?2 Voltage High Limit (NB 2.5V) ..... RW
Offset 2E — VSENS2 Voltage Low Limit (NB 2.5V)....... RW
Offset 2F —Internal Core Voltage High Limit (3.3V).... RW
Offset 30— Internal CoreVoltage Low Limit (3.3V).... RW

Offset 31 — VSENS3 Voltage High Limit (5V)................ RW
Offset 32 —VSENS3 Voltage Low Limit (5V) ................ RW
Offset 33 — VSENSA Voltage High Limit (12V).............. RW
Offset 34 —VSENSA Voltage Low Limit (12V) .............. RW
Offset 35 — Reserved (-12V Sense High Limit)............... RW
Offset 36 — Reserved (-12V SenselLow Limit)................ RW
Offset 37 — Reserved (-5V Sense High Limit)................. RW
Offset 38 — Reserved (-5V SenseLow Limit).................. RW

Temperature sensor 1 is an external sensor input on pin W13
which has 10-bit resolution. The high order 8 bits are stored
here and the low order 2 bits are stored in Rx4B[7-6]. Only
the high order 8 bits are used for comparison with the limit
valuesin offsets 39 and 3A.

Offset 21 — TSENS2 Temperature Reading .................... RW

Offset 39 — TSENS1 Hot Temperature High Limit........ RW
Offset 3A —TSENSIHot Temp HysteresisLo Limit...... RW

Offset 3B —FAN1 Fan Count Limit ....coocoeiieviiiiiieeiienees, RW
Offset 3C —FAN2 Fan Count Limit.....ooceeeieiiiiiiieiieenee, RW

Temperature sensor 2 is an external sensor input on pin Y13
which has 10-bit resolution. The high order 8 bits are stored
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
valuesin offsets 3D and 3E.

Offset 22 — VSENSI (Pin U13) Voltage Reading (2.0V).RW
Offset 23 —VSENS2 (Pin V13) Voltage Reading (2.5V).RW
Offset 24 — Internal Core Voltage Reading (3.3V) ......... RW
Offset 25 — VSENS3 (Pin W14) Voltage Reading (5V) ..RW
Offset 26 — VSENSA (Pin Y 14) Voltage Reading (12V)..RW

Offset 27 — Reserved (-12V Sense Voltage Reading)...... RW
Offset 28 — Reserved (-5V Sense Voltage Reading)........ 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 — TSENS2 Hot Temperature High Limit....... RW
Offset 3E —TSENS2 Hot Temp HysteresisLo Limit..... RW

Offset 3F — Stepping ID Number ..., RW

Notee 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 ........c.cceevevveeeveereereenen 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 ChassisIntrusion Reset

0 Normal operation ..........ccoceeeeeeeeneeneereenn. default
1 Reset the Chassis Intrusion pin
5-4 Reserved (RIW) ..o default =0

3 HardwareMonitor Interrupt Clear
0 Normal operation
1 Clear the hardware monitor interrupt output
(does not effect the contents of the interrupt

N

Reserved .o aways reads 0
1 HardwareMonitor 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 Statusi........... RO Offset 43 Hardware Monitor Interrupt Mask 1.......... RW
7 Fan2Error 7 Fan 2Count Error Mask
(O N[0 1= o default 0 Enableinterrupt on error status bit set ......... def
1 Fan 2 count limit exceeded 1 Disableinterrupt on error status bit set
6 FanlError 6 Fan1Count Error Mask
O NOETON i default 0 Enableinterrupt on error status bit set ......... def
1 Fan1 count limit exceeded 1 Disableinterrupt on error status bit set
5 Resarved e alwaysreads 0 5 TSENS1 Thermal Alarm Control Mask
0 Enable TSENS1 over-temp condition to
control the thermal alarm (function 4 Rx40[7]
4  TSENSI1 Temperature Error automatic CPU clock throttling must be set )def
O NOEITON it default 1 Disable
1 High or low hot temperature limit exceeded. 4  TSENSIL Temperature Error Mask
The interrupt mode is determined by 0 Enableinterrupt on error status bit set......... def
Temperature Resol ution register Rx4B[1-0]. 1 Disableinterrupt on error status bit set
3 VSENS3VoltageError (5V) 3 VSENS3Voltage Error Mask (5V)
O NOEITOM i default 0 Enableinterrupt on error status bit set......... def
1 Highorlow limit exceeded 1 Disableinterrupt on error status bit set
2 Internal CoreVCC VoltageError (3.3V) 2 Internal CoreVCC Voltage Error Mask (3.3V)
O NOEITOM .o default 0 Enableinterrupt on error status bit set......... def
1 Highorlow limit exceeded 1 Disableinterrupt on error status bit set
1 VSENS2VoltageError (2.5V NB Core Voltage) 1 VSENS2VoltageError Mask (2.5V NB Core)
O NOETOM i default 0 Enableinterrupt on error status bit set......... def
1 Highorlow limit exceeded 1 Disableinterrupt on error status bit set
0 VSENS1 VoltageError (2.0V CPU Core Voltage) 0 VSENSI1 Voltage Error Mask (2.0V CPU Core)
O NOEITOM i default 0 Enableinterrupt on error status bit set......... def
1 Highorlow limit exceeded 1 Disableinterrupt on error status bit set
Offset 42 Hardware Monitor Interrupt Status?2........... RO Offset 44 Hardware Monitor Interrupt Mask 2.......... RW
7 TSENS3 (Internal Bandgap) Temp Error 7 TSENS3 Temperature Error Mask
O NOEITOM i default 0 Enableinterrupt on error status bit set......... def
1 High or low hot temperature limit exceeded. 1 Disableinterrupt on error status bit set
Interrupt mode is determined by Rx4B[5-4]. 6 TSENS3 Thermal Alarm Control Mask
6-5 Reserved e always reads 0 0 Enable TSENS3 over-temp condition to
4 ChassisError control the thermal alarm (function 4 Rx40[7]
O NOETON o default automatic CPU clock throttling must be set) def
1 ChassisIntrusion has gone high 1 Disable
3  TSENS2 Temperature Error 5 TSENS2 Thermal Alarm Control Mask
O [0 1= ¢ o default 0 Enable TSENS2 over-temp condition to
1 High or low hot temperature limit exceeded. control the thermal alarm (function 4 Rx40[7]
Interrupt mode is determined by Rx4B[3-2]. automatic CPU clock throttling must be set) def
2-1 Reserved e always reads 0 1 Disable
0 VSEN$AVoltageError (12V) 4  ChassisError Mask
O N (o X< o default 0 Enableinterrupt on error status bit et ......... def
1 Highorlow limit exceeded 1 Disableinterrupt on error status bit set
Note: When either status register is read, status conditions in 3  TSENS2 Temperature Error Mask
that register are reset. In the case of voltage priority 0 Enableinterrupt on error status bit set......... def
indications, if two or more voltages were out of limits, then 1 Disableinterrupt on error status bit set
another indication would automatically be generated if it was 2-1 Resarved e alwaysreads 0
not handled during interrupt service. Errant voltages may be 0 VSENSAVoltageError Mask (12V)

disabled in the control register until the operator has time to
clear the errant condition or set the limit higher or lower.

0 Enableinterrupt on error status bit set ......... def
1 Disableinterrupt on error status bit set
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Offset 47 Hardware Monitor Fan Configuration......... RW Offset 4B —Temperature Interrupt Configuration ........ RW
7-6 Fan 2 RPM Control 7-6 TSENSL ValueLow-Order Bits.......ccc....... def =00
00 Divideby 1 Upper 8 hits are stored in offset 20h
01 Divideby 2 ...ccoeeevverereeeseere e default 5-4 TSENS3Hot Temp Interrupt Mode........... def =01
10 Divideby 4 3-2 TSENS2Hot Temp Interrupt Mode........... def = 01
11 Divideby 8 1-0 TSENS1Hot Temp Interrupt Mode........... def = 01
5-4 Fan 1RPM Control The following applies to each of the above 3 fields
00 Divideby 1 00 Default Interrupt Mode. An interrupt occurs if
01 Divideby 2 ...ccoeeoerriireereeereieens default the temperature goes above the hot limit. The
10 Divideby 4 interrupt will be cleared once the status register
11 Divideby 8 is read, but will be generated again when the
3-0 Reserved .., always reads 0 next conversion is completed. Interrupts will

Offset 49 Hardware Monitor Temp Low Order ValueRW
7-6 TSENS3 Value Low-Order Bits

Upper 8 hits are stored in offset 1Fh

TSENS2 Value Low-Order Bits

Upper 8 bits are stored in offset 21h

5-4

3 Ove Temperature Active Low for PMU to
Control Stop Clock

0 Disable ..o default
1 Enable

2 ChassisActive Low Output 20 msec
0 Disable ..o default
1 Enable

1 Interrupt Active High Output
0 Disable ... default
1 Enable

0 Resarved awaysreads 0

continue to be generated until the temperature
goes below the hysteresis limit.

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
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)

01

10
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Function 5 & 6 Reqgisters- 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 1/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 M odem Codec are located
in the function 6 PCI configuration space. The /O registers
are located in the system 1/O space.

PCI Configuration Space Header — Function 5 Audio

Offset 1-0-Vendor ID ..o RO
0-7 Vendor ID ....ccceeenene (1106h = VIA Technologies)
Offset 3-2-DeVviceID . RO
0-7 DevicelD (3058h=VT8231 Audio Codec)
Offset 5-4-Command........coooeievieeieiiiiiieiieieene, RW
15-10 Reserved e aways reads 0
9  Fast Back-to-BacK.......ccccceeverinrirereniennnne, fixedat O
8 SERR#ENaDIE......ccooeiiieeeeee, fixedat O
7 Address Stepping .....cccceveierineneneeeen fixed at O
6  Parity Error Response......ccccooeevvereevnrenenn fixedat O
5 VGA Palette SN0op .......cccooervnrereneneenennen fixed at O
4 Memory Writeand Invalidate................... fixedat O
3 Special Cycle Monitoring .......cccceveeereenienns fixed at O
2  BUSMaster ..o fixedat O
1 Memory SPaCe.....ccccceceverinenesreseeeeineneens fixedat O
0 1/OSpace .ceecrvecenenreens default=0 (disabled)
Offset 7-6 - StatuS..oovieieiiieiiiiieeeee RWC
15 Detected Parity Error ......cccccevvecnvneennns fixedat O
14 Signalled System Error.......ccoceeveecerenneen. fixed at O
13 Received Master Abort.......cccocvveeevrnnnnne, fixedat O
12 Received Target Abort .......ccooeeevvecieiinnn, fixedat O
11 Signalled Target Abort.......ccccoovvecernnnne. fixedat O
10-9 DEVSEL# Timing
00 Fast
01 Medium ... fixed
10 Sow
11 Reserved
8 DataParity Error.....cneeninecenieneens fixedat O
7 Fast Back-to-Back Capable..............cc....... fixedat O
6-5 Reserved awaysreads 0
4 PM L1l e fixedat 1
30 Reserved e awaysreads 0
Offset 8- Revision ID (40N) .o RO

7-0 Silicon Revision Code

VT8231

Offset 9 - Programming Interface (00h)........cooceeeieennens. RO

Offset A - Sub Class Code (01h=Audio Device) ............... RO

Offset B - Base Class Code (04h=Multimedia Device) ..... RO

Offset D - Latency Timer (00N)....ciociieiiiiiiieeiiiiiiiseareanes RO

Offset E - Header Type (00N) ..o RO

Offset F - BIST (00N) c.oiiiiiiiiiiiiii i RO

Offset 13-10 - Base Address 0 — SGD Control / Status.. RW
31-16 Reserved ..o aways reads 0
15-8 Base AdAress......cocccveeveeeeveeseesieeeen s default = O0h

7-0  00000001b (256 bytes)

Offset 17-14 - Base Address1 —FM NM| Status........... RW
31-16 Reserved ..o aways reads 0
15-2 Base AdAreSS......ccocevecevceveeeiieinnns default = 0000h

1-0 01b (4 bytes)

Offset 1B-18 - Base Address2—MIDI Port................... RW
31-16 Reserved .o aways reads 0
15-2 Base AdAresS......cccoceveeevcevcieeiesnnns default = 0330h

1-0 01b (4 bytes)
Offset 2F-2C — Subsystem ID / Sub Vendor ID............. RO*

*Thisregister isRW if function 5-6 Rx42[5] = 1

Offset 34 — Capture Pointer (Default = CO0h) .................. RO

Offset 3C - Interrupt Line.....oocveeeieenieiiiciiiiciiniee RW
7-4 Reserved
3-0 Audio Interrupt Routing

0000 Disabled.........coeveermerenireienreenereeeenas default
0001 IRQ1
0010 Reserved
0011 IRQ3
0100 IRQ4
0101 IRQ5
0110 IRQ6
0111 IRQ7
1000 IRQ8
1001 IRQ9
1010 IRQ10
1011 IRQ11
1100 IRQ12
1101 IRQ13
1110 IRQ14
1111 Disabled

Offset 3D - Interrupt Pin (03h) ...ooeveiiciiiiiieeen, RO
Offset 3E - Minimum Grant (00N) ...........cocoveieiececeeneeenes RO
Offset 3F - Maximum Latency (00h) ......ceeerceicieneneens RO
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PCI Configuration Space Header — Function 6 M odem

Offset 1-0- Vendor ID ..cceeeieeinniiiiciniiiiicciicne, RO
0-7 Vendor ID .....ccoeeeine (1106h = VIA Technologies)
Offset 3-2-DeViCe D i RO
0-7 DevicelD (3068h = 8231 Modem Codec)
Offset 5-4 - Command ......ocveevieenieeiinieiiieeieieceienes RW
15-10 Reserved .o awaysreads 0
9  Fast Back-to-BacK........ccccovvenrvneneninrenenn, fixedat O
8 SERR#ENabIle....cccoovciiiiceee fixedat O
7 Address Stepping ..c.ccccoeveeeeneneeeneneeeneens fixedat O
6 Parity Error Response........c.ccooeverveeennnnne. fixedat O
5 VGA Palette SN00p .....c.ccovvrvreeerrercenreneeeens fixedat O
4 Memory Writeand Invalidate................... fixed at O
3 Special Cycle Monitoring......cccooeveeerereeens fixedat O
2  BUSMaSter ..o fixedat O
1 Memory SPace.......ccmeeerinrecerreneeresrenenns fixedat O
0 1/OSpace .ccereerreeienieens default=0 (disabled)
Offset 7-6 - StAtUS...ceeeneiceiiiiiiiciiicsici e RWC
15 Detected Parity Error ......ccccoovvvvevrceennne fixed at O
14 Signalled System Error.......cccecvveecvrnnenne. fixedat O
13 Received Master Abort........cccoceecieiveninnn fixedat O
12 Received Target ADOrt .....ccooeevrveeeernnenne, fixedat O
11 Signalled Target Abort .......ccoveevecveniinnn fixedat O
10-9 DEVSEL# Timing
00 Fast
01 Medium ...ocoiiieiieee e fixed
10 Slow
11 Reserved
8 DataParity Error.....cccoeviiiencencccennnne, fixed at O
7  Fast Back-to-Back Capable........................ fixedat O
6-0 Reserved . awaysreads 0
Offset 8- Revision ID (MNN) oo, RO
7-0 Silicon Revision Code (0 indicates first silicon)
Offset 9 - Programming Interface (O0N) .......occenveveee.e. *RO
Offset A - Sub ClassCode (80h) ......ccevviiececeieinee, *RO
Offset B - Base ClassCode (07h)......ccceviiiciennnnee. *RO

*Registers 9-B are RW if function 5-6 Rx44[5] =1

Offset D - Latency Timer (00N) wiovioiiiiiiiiieiiieeaesaeeenes RO
Offset E - Header TYPE (00N) .iiiioeeiiiiiiiiiieeieriseeeseseeeseses RO
Offset F - BIST (00N) ...t eeeeeeeeiieeeeseeeesenes RO

Offset 13-10 - Base Address 0 — SGD Control / Status.. RW

31-16 Reserved ... awaysreads 0

15-8 Base Address......cccccceeeeeevveeceeeceeennenn default = 00h
7-0  00000001b (256 bytes)

Offset 1F-1C - Base Address 3 — Codec Reg Shadow .... RW

31-16 Reserved ... awaysreads 0

15-8 Base Address......cccccceeeeeeveeecee e, default = 00h
7-0  00000001b (256 bytes)

Offset 3C - INnterrupt LiN€....iiceiiiiieeiiiiieiiiiieieeiieeieenee, RW

7-4 Reserved
3-0 Audio Interrupt Routing

0000 Disabled........cccoevrirrnnieieiecenererenes default

0001 IRQ1

0010 Reserved

0011 IRQ3

0100 IRQ4

0101 IRQ5

0110 IRQ6

0111 IRQ7

1000 IRQ8

1001 IRQ9

1010 IRQ10

1011 IRQ11

1100 IRQ12

1101 IRQ13

1110 IRQ14

1111 Disabled

Offset 3D - Interrupt Pin (030) ..o seearesees RO

Offset 3E - Minimum Grant (00N) .....oceeeiiiiiieiieiceeee, RO

Offset 3F - Maximum Latency (00N) ..o, RO
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Function 5 & 6 Codec-Specific Configuration Registers
Offset 40 — AC97 Interface Status .....o.eveieeeiiiiiieieiiiiienns RO Offset 41 —AC Link InterfaceControl ............cocvvenneen. RW
7-5 Reserved always reads 0 7 AC-Link Interface Enable (ENAC97)
4  AC97 Codec Low-Power Status........ccceeeveevenne RO O Disable...cccueiceeeieieceetee e default
0 AC97 Codec not in low-power mode 1 Enable
1 AC97 Codec in low-power mode 6 AC-Link Reset (ACRST#)
Reserved .o alwaysreads 0 0 Assert AC-Link Reset.......cccovvvvvreerennne default

N W

Secondary Codec 2 (CI1D=10b) Ready Status....RO
0 Codec Not Ready
1 Codec Ready (AC97 ctrir can access codec)
1 Secondary Codec 1 (CID=01b) Ready Status....RO
0 Codec Not Ready
1 Codec Ready (AC97 ctrlr can access codec)
0 Primary Codec Ready Status........c.ccocveererereennen RO
0 Codec Not Ready
1 Codec Ready (AC97 ctrir can access codec)

1 De-assert AC-Link Reset

5 AC-Link Sync (RSYNCHI)
0 ReEEaseSYNC.....cooiveeieeececeerieiens default
1 Force SYNC High

4  AC-Link Serial Data Out
0 ReeaseSDO.......coovveeeieieeecieereeerens default
1 Force SDO High

Function 5 Only (Reserved in Function 6):

3 Variable-Sample-Rate On-Demand M ode
0 Disable...cooooiiiieiieeee e default
1 Enable
Bit valid in function 5 only (reserved in function 6)
2 ACLink SGD Read Channel PCM Data Output
0 Disable...coociiieeireeee e default

Bit valid in function 5 only (reserved in function 6)
1 ACLink FM Channel PCM Data Out (SELFM)
0 Disable. ..o default
1 Enable
Bit valid in function 5 only (reserved in function 6)
0 ACLink SB PCM Data Output (SEL SB)

1 Enable
Bit valid in function 5 only (reserved in function 6)
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Offset 42 — Function Enable...................... RW (Function 5) Offset 44 — M C97 Interface Control .......... RO (Function 5)
Offset 42 — Function Enable.......c.ccccoceeeevee. RO (Function 6) Offset 44 — M C97 Interface Control.......... RW (Function 6)
7 MIDI PnP 7  Function 5 AC-Link Interface Access
0 MIDI Port Address Selected by Rx43[3-2] . def O Disable..iiiiiieeececeecceee, default
1 MIDI Port Address Selected by |10Base? 1 Enable
6 Mask MIDI IRQ 6  Secondary Codec Support
0 DiSAbIE ..o default 0 Disable.....is default
1 Enable 1 Enable
5  Function 5 Config Reg Rx2C Writable 5 Function 6 Config Reg Rx9-B Writable
0 FBRX2C-2FE RO oo default 0 FBRX9-BRO...cooieeiieeececececeeies default
1 F5Rx2C-2F RW 1 F6Rx9-B RW
4  Gate SoundBlaster PCM When FIFO Empty 4 Function 6 Config Reg 2Ch Writable
0 DiSAble ..o default 0 FERX2C-2F RO......cooviiiiiiine, default
1 Enable 1 F6Rx2C-2F RW
3 GamePort Enable (ENGAME) 30 Reserved e awaysreads 0
0 Disable..ccovceiieiceceeeeee e default
1 Enable (200-207h)
2 FM Ena_ble(ENFM) Offset 48— FM NMI Contral..................... RW (Function 5)
O Disthle..iicieece e default X
1 Enable (383-38B) Offset 48— FM NMI Control......coeeeveveneee.. RO (Function 6)
1 MIDI Enable (ENMIDI) 7-3 Resarved . alwaysreads 0
0 DiSAbIE ..o default 2 FM IRQ Select _
1 Enable 0 Route FM Trap interrupt to NMI ........... default
0 SoundBlaster Enable (ENSB) 1 Route FM Trap interrupt to SMI
0 DiSAbIE ooveeoeeeeeeeereeeee e default 1 FM SGD Datafor SoundBlaster Mixing
1 Enable 0 Disable...icovieceeeeee e default
1 Enable
0 FM Trap Interrupt
0 Enable...cieiecee e default
Offset 43 — Plug and Play Contral ............. RW (Function 5) 1 Disable
Offset 43 — Plug and Play Control .............. RO (Function 6)
7-6  SoundBlaster IRQ Select (SBIRQS[1:0]) Offset 4B-4A — Game Port Base Address. RW (Function 5)
(0O | = (@ T default Offset 4B-4A — Game Port Base Address .. RO (Function 6)
01 IRQ7 15-0 GamePort Base Address............co.o....oo. default = 0
10 IRQ9
11 IRQ10

5-4 SoundBlaster DRQ Select (SBDRQS[1:0])
00 DMA Channel 0
01 DMA Channel 1......ccccooevvivvvevieeciecienen, 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)
00 220-22Fh...cccciceiiiiieiciisieeee e default
01 240-24Fh
10 260-26Fh
11 280-28Fh
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Function 5 |/O Base 0 Regs— DXSn Scatter/Gather DM A
“n” is0-3 for DXS channels 0-3

1/0 Offset N0 —DXSn SGD Read Channel Status....... RWC

1/0 Offset n7-n4 —DXSn SGD Table Pointer Base........ RW

7  SGD Active (0 = completed or terminated)........ RO

6-3 Reserved awaysreads 0
2 SGD StOPPEd ....oecvieeeeee e RO
1 SGDEOL e RWC
(OIS B = - o PSR RWC
1/0 Offset n1 — DXSn SGD Read Channel Contral........ RW
7  SGD Trigger ..ccococevvvevvecinnnns WO (alwaysreads0)

0 No effect

1 Trigger SGD Operation

6 SGD Terminate.......ccoeveuee. WO (alwaysreads 0)

0 No effect

1 Terminate SGD Operation
5 AutoRestart
0 Stop SGD Operation at EOL
1 Restart SGD Operation at EOL
4  SGD Pause
0 Release SGD pause and resume the transfer
from the paused line
1 Pause SGD read operation (SGD pointer stays

at the current address)
32 Reserved awaysreads 0
1 Interrupt on EOL @ End of Block
0 Disable ... default
1 Enable
0 Interrupt on FLAG @ End-of-Blk
0 Disable ..o default
1 Enable

1/0 Offset n2 — DXSn Read Channel L eft Volume......... RW
7-6 Reserved . awaysreads 0
5-0 Left Volume Control

1010/070/0 0 T 0 e | o SRR default
000111 -10.5db

011111  -46.5dD..c.cceiieicieeeeeeee e default
111111 muted (instead of —94.5 db)

1/0 Offset N3 — DXSn Read Channel Right Volume.......RW
7-6 Reserved .o alwaysreads 0
5-0 Right Volume Control

101007000 0 e | PR default
000111 -10.5db

011111 -46.5dD..ccceiceiciceceeese e default
111111 muted (instead of —94.5 db)

31-0 SGD Table Pointer Base Address (even addr).... W
Current Pointer Address.......cooeveeereneseneneneens R

1/0 Offset nB-n8 — DX Sn Read Channel Format............ RO
31-24 Stop Index (SGD operation will stop at end of entry)

23-22 Reserved ..o awaysreads 0
21-20 PCM Format
00 8-BitMono Format..........ccoeeevevivveeennenn. default
01 8-Bit Stereo Format
10 16-bit Mono FOrmat..........cceeevevevevennnne default
11 16-hit Stereo Format
19-0 DXSx Channel Sample Rate
1/0 Offset nF-nC —DXSn SGD Count Pointer................ RO
31-24 Current SGD Index
23-0 Current SGD Count
SGD Table Format
63 62 61 60-56  55-32 31-0
EOL FLAG STOP -reserved- Base Base
(FM Count Address
Chan [23:0] [31:0]

Only)

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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1/0 Offset 40 —3D Channel SGD Status........c.eeeeeveneees RWC

1/0 Offset 47-44 — 3D Channel SGD Table Pointer ....... RW

7  SGD Active (0 = completed or terminated)........ RO

6-3 Reserved . awaysreads 0
2 SGD StOPPEd ....oveeereiieiirieieerieee s RO
1  SGD EOL e RWC
0 SGDFIag .o RWC
1/0 Offset 41 — 3D Channel SGD Contral....................... RW
7 SGD Trigger .coooevereneeeriennne WO (alwaysreads 0)

0 No effect

1 Trigger SGD Operation

6 SGD Terminate.........cceeveue... WO (alwaysreads0)

0 No effect

1 Terminate SGD Operation
5 AutoRestart
0 Stop SGD Operation at EOL
1 Restart SGD Operation at EOL
4  SGD Pause
0 Release SGD pause and resume the transfer
from the paused line
1 Pause SGD read operation (SGD pointer stays
at the current address)
3-2 Reserved
1 Interrupt on EOL @ End of Block
0 Disable ..o default
1 Enable
0 Interrupt on FLAG @ End-of-Blk
0 Disale ..o default
1 Enable

1/O Offset 42 — 3D Channel SGD Format .........ccceeeee.. RW
7 PCM Format
0 8-Dit e default
1 16-hit
6-4 #of Channels
000 -invalid-....ccoeoveeeecceeee e, default
001 One channel
010 Two channels
011 Three channels
100 Four channels
101 Five channels
110 Six channels
111 -invalid-
3-0 Reserved

1/0 Offset 43 —Scratch o RW
7-0 No Assigned Hardwar e Function

31-0 SGD Table Pointer Base Address (even addr) ... W
Current Pointer AdAress........oocveeeeveeececeee e, R

[/O Offset 4B-48 — 3D Channel SGD Slot-Select............ RW

31-24 Stop Index (SGD operation will stop at end of entry)
23-20 Slot 9 Data Select
0000 No data assigned to dlot 9
0001 1% datain the sample is assigned to slot9
0010 2™ datain the sample is assigned to slot9
0011 3" datain the sample is assigned to slot9
0100 4™ datain the sampleis assigned to slot9
0101 5" datain the sampleis assigned to slot9
0110 6™ datain the sampleis assigned to slot9
0111 -invalid-
Ixxx -invalid-
19-16 Slot 6 Data Select
15-12 Slot 8 Data Select
11-8 Slot 7 Data Select
7-4 Sot 4 Data Select
3-0 Sot 3 Data Select

1/0 Offset 4F-4C — 3D Channel SGD Current Count.....RO

31-24 Current SGD Index
23-0 Current SGD Count
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|/O Offset 50— FM Channel SGD Status..................... RWC
7  SGD Active (0 = completed or terminated)........ RO
6-3 Reserved . awaysreads 0
2 SGD StOPPEd ....oveeereiieiirieieerieee s RO
1  SGD EOL e RWC
0 SGCDFIag oo RwWC
|/O Offset 51 — FM Channel SGD Control.................... RW
7 SGD Trigger .coooevereneeeriennne WO (alwaysreads 0)
0 No effect
1 Trigger SGD Operation
6 SGD Terminate.........cceeveue... WO (alwaysreads0)
0 No effect
1 Terminate SGD Operation
5-4 Reserved (Do Not Program)............ alwayswrite 0's
3  SGD Pause

0 Release SGD pause and resume the transfer
from the paused line
1 Pause SGD read operation (SGD pointer stays

at the current address)
2-0 Reserved (NO FUNCLION) ..o RW
1/O Offset 52— FM Channel SGD TYP€...ccoccoeveeecenenene. RW

7  Auto Restart
0 Stop SGD Operation at EOL
1 Restart SGD Operation at EOL
6-4 Reserved . awaysreads 0
3-2 Interrupt Select
00 Interrupt at last line PCI read
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 ..o default
1 Enable
0 Interrupt on FLAG @ End-of-Blk
0 Disable ..o default
1 Enable

1/0 Offset 57-54 — FM _Channel SGD Table Pointer ...... RW

31-0 SGD Table Pointer Base Address (even addr).....\W
Current Pointer Address.......coceveceeeevveeecevee e R

1/0 Offset 5F-5C — FM Channél SGD Current Count....RO

31-24 Current SGD Index
23-0 Current SGD Count
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1/0 Offset 60 — Wr Channel 0 SGD Status................... RWC 1/0 Offset 70— Wr Channel 1 SGD Status.................. RWC
7  SGD Active (0 = completed or terminated)........... RO 7  SGD Active (0 = completed or terminated) .......... RO
6  SGD PaUSEd ....cccooeiriirierieirieeeeseee e RO 6 SGD PaAUSE ....ccooevriireesieeee e RO
54 Reserved e alwaysreads 0 54 Resarved e alwaysreads 0
3 SGD Trigger Queued (transaction will restart after 3 SGD Trigger Queued (transaction will restart after
EOL) e RO EOL) e RO
RIS €D IS (0] 0] o= o[RS RO RIS €D IS (0] 0] o= o [ RO
1 SGD EOL (clear interrupt if Rx62[1] isset) .....RWC 1 SGD EOL (clear interrupt if Rx62[1] is set)..... RWC
0 SGD Flag (clear interrupt if Rx62[0] isset)......RWC 0 SGD Flag (clear interrupt if Rx62[0] isset) ..... RWC
1/0 Offset 61 —Wr Channel 0 SGD Contral................... RW /0 Offset 71 —Wr Channel 1 SGD Contral................... RW
7  SGD Trigger ..ccococeveevvecinnnns WO (alwaysreads0) 7 SGD Trigger...ccceeevvecenrennnnn, WO (alwaysreads0)
0 No effect 0 No effect
1 Trigger SGD Operation 1 Trigger SGD Operation
6 SGD Terminate.......cccoeveuene. WO (alwaysreads 0) 6 SGD Terminate.......ccccceeuenene. WO (alwaysreads 0)
0 No effect 0 No effect
1 Terminate SGD Operation 1 Terminate SGD Operation
54 Reserved always reads 0 54 Resarved e always reads 0
3  SGD Pause 3  SGD Pause

0 Release SGD pause and resume the transfer
from the paused line

1 Pause SGD read operation (SGD pointer stays
at the current address)

0 Release SGD pause and resume the transfer
from the paused line

1 Pause SGD read operation (SGD pointer stays
at the current address)

32 Reserved always reads 0 32 Resarved always reads 0
[/O Offset 62 —Wr Channel 0 SGD Format.................... RW [/O Offset 72 —Wr Channel 1 SGD Format ................... RW
7  Auto Restart 7  Auto Restart
0 Stop SGD Operation at EOL 0 Stop SGD Operation at EOL
1 Restart SGD Operation at EOL 1 Restart SGD Operation at EOL
6 Recording FIFO 6 Recording FIFO
0 Disale ..o default 0 Disale. ..o default

1 Enable

5 PCM 8/16 Format (0=8bit, 1=16bit)

4  PCM Mono/Stereo Format (O=Mono, Stereo)

3-2 Recording Source
00 Primary Codec
01 Secondary Codec 01
10 Secondary Codec 10
11 -reserved-

1 Interrupt on EOL @ End of Block
0 Disable ... default
1 Enable

0 Interrupt on FLAG @ End-of-Blk
0 Disable ..o default
1 Enable

1/0 Offset 67-64 — Wr Channel 0 SGD Table Pointer ....RW

1 Enable
5 PCM 8/16 Format (0=8bit, 1=16bit)
4  PCM Mono/Stereo Format (O=Mono, Stereo)
3-2 Recording Source
00 Primary Codec
01 Secondary Codec 01
10 Secondary Codec 10
11 -reserved-

1/0 Offset 77-74 —Wr Channel 1 SGD Table Pointer ... RW

31-0 SGD Table Pointer Base Address (even addr)....W
Current Pointer Address.......cooeveeeeeeeereneneseenees R

1/0 Offset 6F-6C —Wr Channel 0 SGD Current Count .RO

31-0 SGD Table Pointer Base Address (even addr).... W
Current Pointer Address........ooevevevereneseseneens R

1/0 Offset 7F-7C —Wr Channel 1 SGD Current Count. RO

31-24 Current SGD Index
23-0 Current SGD Count

31-24 Current SGD Index
23-0 Current SGD Count
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Offset E3-EQ—AC97 Controller Command / Status......RW Offset F3-FO— SGD Status Shadow ..o, RO
31-30 COdeCID e RW 31 Reserved e awaysreads 0
00 Select Primary Codec 30 WriteChan 1 SGD STOP Shadow........... (Rx70[2])
01 Select Secondary Codec 01 29 WriteChan 1 SGD EOL Shadow............. (Rx70[1])
10 Select Secondary Codec 10 28 WriteChan 1 SGD FLAG Shadow.......... (Rx70[0Q])
11 -reserved- 27 Reserved e aways reads 0
29 Resarved . always reads 0 26 WriteChan 0 SGD STOP Shadow........... (Rx60[2])
28 ACI97 Controller BUSy ......ccovvreeenereeceneneenrenees RO 25 WriteChan 0 SGD EOL Shadow............. (Rx60[1])
0 Primary Codec is ready for a register access 24  WriteChan 0 SGD FLAG Shadow.......... (Rx60[0Q])
command
1 AC97 Controller is sending a command to the 23 Resarved s alwaysreads 0
primary codec (commands are not accepted) 22 FM Read Chan SGD STOP Shadow ....... (Rx50[2)])
27 Resarved e alwaysreads 0 21 FM Read Chan SGD EOL Shadow ......... (Rx50[1])
26 Secondary Codec 2 Data/ Status Valid........... RWC 20 FM Read Chan SGD FLAG Shadow....... (Rx50[0Q])
0 Not Valid 19 Resarved awaysreads 0
1 Vadid (OK to Read hits 0-23) 18 3D Read Chan SGD STOP Shadow......... (Rx40[2])
25 Secondary Codec 1 Data/ StatusValid........... RWC 17 3D Read Chan SGD EOL Shadow........... (Rx40[1])
0 NotValid 16 3D Read Chan SGD FLAG Shadow ........ (Rx40[0])
1 Vadid (OK to Read bits 0-23)

24 Primary Codec Data/ StatusValid ................ RWC 15 Resarved aways reads 0
0 NotValid 14 DX3Read Chan SGD STOP Shadow ...... (Rx30[2])
1 Valid (OK to Read bits 0-23) 13 DX3Read Chan SGD EOL Shadow........ (Rx30[1])
23 Codec Command Register Read/Write Mode .. RW 12 DX3Read Chan SGD FLAG Shadow .....(Rx30[0])
0 Sdect Codec command regi ster write mode 11 Resarved e always reads 0
1 Seect Codec command register read mode 10 DX2 Read Chan SGD STOP Shadow...... (RX20[2])
22-16 Codec Command Register Index [7:1] ..o RW 9 DX2Read Chan SGD EOL Shadow........ (Rx20[1])
Index of the AC97 codec command register to access 8 DX2Read Chan SGD FLAG Shadow .....(Rx20[0])

(in the attached codec). Data must be written before
or at the same time as Index as Writing to the index 7 Reserved e always reads 0
triggers the AC97 controller to access the addressed 6 DX1Read Chan SGD STOP Shadow......(Rx10[2])
codec register over the AC-link interface. 5 DX1Read Chan SGD EOL Shadow........ (Rx10[1)])
15-0 Codec Command Register Data/ Status........... RW 4  DX1Read Chan SGD FLAG Shadow .....(Rx10[0])
W Codec Command Reg|§er Data 3 Re%rved ........................................ alWayS I‘eads 0
R Codec Status Reg|ger Data 2 DX0 Read Chan SGD STOP Shadow ...... (RXOO[Z])
1 DXO0ORead Chan SGD EOL Shadow........ (Rx00[1])
0 DXORead Chan SGD FLAG Shadow .....(Rx00[0Q])
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Function 51/0 Base 1 Registers-Audio FM NM | Status

Function 51/0 Base 2 Registers—M 1Dl / Game Port

/0 Offset 0 —FM NMI StatuS ..cocoevieeiniiiiniiinicienees RO /0 Offset 1-0—MIDI Port Base ......c.ocoeveeeeeiniciineieienns RW
7-2 Reserved e always reads 0 15-0 MIDI Port Base Address.................. default = 0330h
1-0 FM NMI Status Thisregister isfunctional only if Rx42[7] = 1

00 Undefined
01 OPL3Bank 0O 1/0 Offset 3-2 —Game Port Base..........c.cocoeeeeeininnne RW
10 OPL3Bank 1 15-0 GamePort Base Address................. default = 0200h

11 Undefined

/O Offset 1—FM NMI Data......cooevveiieiiiiiiiieiie RO
7-0 FM NMI Data
This register allows readback of the data written to
the FM data port

/0 Offset 2—FM NMI INdEX .ovvoieeiieiiiiiiiieeicic RO
7-0 FM NMI Index
This register allows readback of the data written to
the FM index port
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Function 6 |/O Base 0 Regs—M odem Scatter/Gather DM A

1/0 Offset 0 — M odem Read Channel SGD Status....... RWC

1/0 Offset 10 — Modem Write Channel SGD Status... RWC

7  SGD Active (0 = completed or terminated)........ RO

7  SGD Active (0 = completed or terminated) .......... RO

6  SGD PauSed .....ccccoooeeieieereeee e RO

54 Resarved e awaysreads 0
3 SGD Trigger Queued (transaction will restart after

EOL) e RO

2 Reserved awaysreads 0

1 SGD EOL (clear interrupt if Rx62[1] is set)..... RWC
0 SGD Flag (clear interrupt if Rx62[0] isset) ..... RWC

1/0 Offset 11 — Modem Write Channel SGD Control ... RW

6  SGD PauSEd .......ccooeeirieieie e RO
54 Reserved awaysreads 0
3 SGD Trigger Queued (transaction will restart after
EOL) s RO
2 SGD StOPPEd ....oveveiieeiirieieierieee s RO
1  SGD EOL i RWC
0  SGCDFIag oo RwWC
|/O Offset 1 —Modem Read Channel SGD Contral ....... RW
7 SGD Trigger ..ooooeeervnieeriennne WO (alwaysreads 0)
0 No effect
1 Trigger SGD Operation
6 SGD Terminate.........cceeueue... WO (alwaysreads0)
0 No effect
1 Terminate SGD Operation
5-4 Reserved (Do Not Program)............ alwayswrite 0's
3  SGD Pause

0 Release SGD pause and resume the transfer
from the paused line
1 Pause SGD read operation (SGD pointer stays

7  SGD Trigger..ccooeeereneeenienens WO (alwaysreads 0)
0 No effect
1 Trigger SGD Operation

6 SGD Terminate........c.cceeuee.en. WO (alwaysreads0)
0 No effect
1 Terminate SGD Operation

54 Reserved e aways reads 0
3 SGD Pause

0 Release SGD pause and resume the transfer
from the paused line
1 Pause SGD read operation (SGD pointer stays

at the current address) at the current address)
2-0 Reserved (NO FUNCLioN) .....cccoovnevinineeeeieeee RW 32 RESEIVED oo always reads 0
1/O Offset 2 — M odem Read Channel SGD Type............ RW 1/O Offset 12 — M odem Write Channel SGD Format.... RW

7  Auto Restart
0 Stop SGD Operation at EOL
1 Restart SGD Operation at EOL
6-4 Reserved . awaysreads 0
3-2 Interrupt Select
00 Interrupt at last line PCI read
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 ..o default
1 Enable
0 Interrupt on FLAG @ End-of-Blk
0 Disable ... default
1 Enable

1/0 Offset 7-4 — M odem SGD Read Table Pointer ......... RW

31-0 SGD Table Pointer Base Address (even addr).....\W
Current Pointer Address.......coovveceeeevcveee e R

31-24 Reserved
23-0 Current SGD Read Count

7  Auto Restart
0 Stop SGD Operation at EOL
1 Restart SGD Operation at EOL
6-2 Reserved
1 Interrupt on EOL @ End of Block
0 Disable...cooiiiirieeee e default
1 Enable
0 Interrupt on FLAG @ End-of-Blk

1 Enable
1/0 Offset 17-14 — M odem Wr Chan SGD Table Ptr .... RW

31-0 SGD Table Pointer Base Address (even addr).... W
Current Pointer Address........oceveverenereseneneens R

1/0 Offset 1F-1C —Modem Wr Chan SGD Current CntRO

31-24 Current SGD Index
23-0 Current SGD Count
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Offset 23-20 -M odem Codec Command / Status............ RW Offset 33-30 — Codec GPI Interrupt Status/ GPIO.... RWC
31-30 COdECID i RwW 31-16 GPI Interrupt Status........ccceeviiininencieseen RWC
00 Select Primary Codec R GPI[15-0] Interrupt Status
01 Select Secondary Codec 01 W 1ltoclear
10 Select Secondary Codec 10 15-0 CodeC GPIO ..ot RW

11 -reserved-
29-24 Reserved ..o awaysreads 0
28 ACI97 Controller BUSy ......ccovvreeenereeceneneenrenees 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)
27 Resarved . awaysreads 0
26 Secondary Codec 2 Data/ Status Valid........... RWC
0 NotValid
1 Vadlid(OK to Read bits 0-23)
25 Secondary Codec 1 Data/ StatusValid........... RWC
0 NotValid
1 Valid(OK to Read bits 0-23)
24  Primary Codec Data/ StatusValid ................. RWC
0 NotValid
1 Vadlid(OK to Read bits 0-23)
23 Codec Command Register Read/Write M ode.. 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

R Reflect status of Codec GPI[15-0]
W GPO[15-0]; triggers AC-Link slot-12 output to

codec
Offset 37-34 — Codec GPI Interrupt Enable................... RW
31-16 Interrupt on GPI[15-0] Change of Status.......... RwW
0 Disable
1 Enable
15-0 Reserved .o awaysreads 0
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FUNCTIONAL DESCRIPTIONS

Power M anagement

POwer M anagement Subsystem Overview

The power management function of the VT8231 isindicated in
the following block diagram:

GP1
(Device
Idle)
Timer

— - -SMiI Events
- SCI/SMI Events
— -Wake-up Events

Primary
Events

GPO
(Global

Standby) | | _ |
Timer | SC'N - Smi

PWRBTN# > User l g
SLPBTN# >-| Interface | | | SCI#
Bus L ' Sleep/Wake
Master State
Hardware Machine
Monitoring >
LID > CPU
THRM# >-| Hardware STPCLK#
RI# >-| Events and ClkGen
USB resume >- Control
GPIO >-
Power
RTC Plane and
: System
Control

- Legacy Only Event Logic

- ACPI/ Legacy Event Logic

- ACPI / Legacy Generic Control Features
- ACPI I Legacy Fixed Control Features

- ACPI Only Event Logic

Figure6. Power Management Subsystem Block Diagram

Refer to ACPI Specification v1.0 and APM specification v1.2
for additional information.

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 1/0O space
Registers 10-15):

CO: Normal Operation

C1: CPU Halt (controlled by software).

C2: Stop Clock. Entered when the P_LVL2 register is
read. The STPCLK# signal is asserted to put the
processor in the Stop Grant State. The CPUSTP#
signa is not asserted so that host clocks remain
running. To exit this state, the chip negates
STPCLK#.

C3: Suspend. Entered when the P_LVL3 register is read.
In addition to STPCLK# assertion as in the C2 state,
the SUSST1# (suspend status 1) signal is asserted to
tell the north bridge to switch to “Suspend DRAM
Refresh” mode based on the 32KHz suspend clock
(SUSCLK) provided by the VT8231. If the
HOST_STP hit is enabled, then CPUSTP# is also
asserted to stop clock generation and put the CPU
into Stop Clock State. To exit this state, the chip
negates CPUSTP# and allows time for the processor
PLL to lock. Then the SUSST1# and STPCLK#
signals are negated to resume to normal operation.

During normal operation, two mechanisms are provided to
modulate CPU execution and control power consumption by
throttling the duty cycle of STPCLK#:

a. Setting the THT_EN bit to 1, the duty cycle
defined in THT_DTY (10 space Rx10) is used.

b. THRM# pin assertion enables automatic clock
throttling with duty cycle pre-configured in
THM_DTY (PCI configuration Rx4C).
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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 SLP_TYP field of ACPI /O space register
Rx4-5:

a) POS (Power On Suspend): Most devices in the
system remain powered. The host bus is put into an
equivalent of the C3 state. In particular, the CPU is
put into the Stop Grant State or Stop Clock State
depending on the setting of the HOST_STP hit.
SUSST 1# is asserted to tell the north bridge to switch
to “Suspend DRAM Refresh” mode based on the
32KHz SUSCLK provided by the VT8231. Asto the
PCI bus, setting the PCLK_RUN bhit to O enables the
CLKRUN protocol defined in the PCI Mobile Design
Guide. That is, the PCKRUN# pin will be de-
activated after the PCI busisidle for 26 clocks. Any
PCl bus masters including the north bridge may
resume PCl clock operation by pulling the
PCKRUN# pin low. During the PCKRUN# de-
activation period, the PCISTP# pin may be activated
to disable the output of the PCI clock generator if the
PCI_STP hit is enabled. When the system resumes
from POS, the VT8231 can optionaly 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 SLP_EN bit to 1.
Three power plane control signals (SUSA#, SUSB# and

SUSCH) 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 (al 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 (SUSST1#) is
provided to inform the north bridge and the rest of the system
of the processor and system suspend states. SUSST1# is
asserted when the system enters the suspend state or the
processor enters the C3 state. SUSST1# is connected to the
north bridge to switch between norma and suspend-DRAM-
refresh modes.

General Purpose 1/O 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 /O ports with the following capabilities:

« 12C/SM B Support

e Thermal Detect

* Notebook Lid Open/Close Detect

» Battery Low Detect

e Twelve General Purpose Input Ports (multiplexed with
other functions).

* Nineteen General Purpose Output Ports (1 dedicated
and 18 multiplexed with other functions)

e 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
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Power M anagement Events 3) Generic Global Events defined in the GBL_STS and
Three types of power management events are supported: gl\lill_'_EN registers.  These registers are mainly used for

1) ACPI-required Fixed Events defined in the PM1a STS
and PM1a EN registers. These events can trigger either
SCI or SMI depending on the SCI_EN bit:

 PWRBTN# Triggering
* RTCAlarm

* PCI Bus Clock Run Resume

e Primary Interrupt Occurance

* GPO and GP1 Timer Time Out

* Secondary Event Timer Time Out
e Occurrence of Primary Events

* Sleep Button . (defined in register PACT_STS and PACT_EN)
* ACPI Power Management Timer Carry (always SCI) « Legacy USB accesses (keyboard and mouse)
* BIOS Release (always SCI) - Software SMI

2) ACPIl-aware General Purpose Function Events defined Svat d Processor Resume Event
in the GP_STS and GP SCI_EN, and GP _SMI_EN M and TTOCESSr Resime EVents

registers. These events can trigger either SCI or SMI Depending on the system suspend state, different features can
depending on the setting of individual SMI and SCI be enabled to resume the system. There are two classes of
enable bits: resume events:
« External SMI triggering d VCCShbased events. Event logic resides in the
VCCS plane and thus can resume the system from
¢ USB Resume

any suspend state. Such events include PWRBTN#,

* Ring Indicator (RI#) RI%# BATLOW#, LID, SMBuUS resume event, RTC

* Battery Low Detect (BATLOWH#) aarm, 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 |l svi#/ STPCLK#
SMIACT# GPRU Bus L2 Cache
(Socket-7 Only)
3D «— GCLK
Graphics AGP Bus VT82C598 Memory Bus | FPG, EDO, or
|
(Apollo MVP3) SDRAM
Controller |, GCKRUN# CKE# R
VTeocens HELR SR Dory
_ GCLK Y
PCKRUN# R (Apollo ProPlus)|® PCLK
PCI Bus D g Module ID
SUSST1#
| MCLK
ISA < N
IDE mal VT82C686A | Crustes > SVBUS REer
BIOS ROM Super South PCISTP# | Generator
— GPIO and ACPI Events

USB
Keyboard / Mouse — Power Plane & Peripheral Control

Figure7. System Block Diagram Using the VT8231 Super South Bridge
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L egacy Power M anagement Timers

In addition to the ACPI power management timer, the VT8231
includes the following four legacy power management timers:

GPO Timer: genera purpose timer with primary event

GP1 Timer: general purpose timer with peripheral event
reload

Secondary Event Timer: to monitor secondary events

Conserve Mode Timer: Hardware-controlled return to
standby

The normal segquence of operations for a general purpose timer
(GPO or GP1) isto

1) First program the time base and timer value of the initial
count (register GP_TIM_CNT).

2) Then activate counting by setting the GPO_START or
GP1 START bhit to one: the timer will start with the
initial count and count down towards O.

3) When the timer counts down to zero, an SMI will be
generated if enabled (GPOTO_EN and GP1TO_EN in the
GBL_EN register) with status recorded (GPOTO_STS and
GP1TO_STSinthe GBL_STSregister).

4) Each timer can aso be programmed to reload the initial
count and restart counting automatically after counting
down to 0. This feature is not used in standard VIA
BIOS.

The GPO and GP1 timers can be used just as the genera
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 PRI_ACT_STS
and PRI_ACT_EN 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/O ports 378h-37Fh or 278h-27Fh
4 Video Access I/O ports 3BOh-3DFh or memory
A/B segments

I/0 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 PRI_ACT_EN register to 1. If

enabled, the occurrence of the primary event rel oads the GPO

timer if the PACT_GPO_EN hit isaso set to 1. The cause of
the timer reload is recorded in the corresponding bit of
PRI_ACT_STS 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 GPOTO_EN bit in the GBL_EN
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 alows
each channel of interrupt request to be declared as either
primary, secondary, or ignorable in the PIRQ CH and
SIRQ_CH 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_EN 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 SM1 (setting
of the PACT_EN hit). Typicaly, 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 processiis 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 periphera events are distinguished (via register
GP_RLD_EN):

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 PRI_ACT_EN and the occurrence of these events
can be checked through a common register PRI_ACT_STS.
As a periphera 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 M aximum Ratings

Par ameter Min M ax Unit | Comment

Storage temperature -55 125 0Cc | Ts

Operating temperature - Case 0 85 0CcC | T¢

Operating temperature - Ambient 0 70 0C | Ta

Reference Voltage 0 55 Volts | Vger

Core Voltage 0 3.6 Volts | V¢

Suspend Voltage -05 Ve +0.3 | Volts | Vgus

USB Voltage -05 Ve +0.3 | Volts | Vys

Hardware Monitor Voltage -0.5 Vee+0.3 | Volts | Viawm

LAN MII Voltage 05 | Vee+0.3 | Volts | Vi

LAN RAM Voltage 05 | Vee+0.3 | Volts | Viraw

PLL Voltage -0.5 Vee+0.3 | Volts | VL

Battery Voltage -0.5 Ve +0.3 | Volts | Vear

Input voltage (3.3V only inputs) -0.5 Vee+0.3 | Volts | FERR#, USBCLK, PWRBTN#,
EXTSMI#, BATLOW#, FAN1,
FAN2, SMBCLK, SMBDATA

Input voltage (5V tolerant inputs) -0.5 | Vree+0.5 | 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.

DC Characteristics

Ta -0-700cC, Vrer=5V 5%, Vgar=3.3V +0.3/-1.3V, GND=0V
Vee=Veesus=Vechwm=V ccuss=Vcomin=V ccram=V ccpL L =3.3V +0.3V

Symbol | Parameter Min M ax Unit | Condition
Vi Input low voltage -05 0.8 \%
Viu Input high voltage 2.0 Vet0.3 \Y
VoL Output low voltage - 0.45 \Y loL = 4.0mA
Vou Output high voltage 2.4 - \Y lon=-1.0mA
I Input leakage current - +10 UA 0<V|n<Vcc
loz Tristate leakage current - +20 UA 0.45<Vour<Vce
lec Power supply current - 80 mA
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Output Drive

TA -O'7OOC, VRE|:=5V 15%,, VBAT:3-3V +O3/'13V, GND=0V
Vee=Veesus=Vechwm=V ccuss=V cemin=V ccram=V cep 1 =3.3V 0.3V

Drive | Signal Load | Delay
4mA | GPOO, GPIOA, GPIOC, GPIOD, GPIOE, EECS#, EECK, EEDO, APICD[1:0], 50pF | 15ns
SMBCK1, SMBCK2, SMBDT1, SMBDT2, 50pF | 15ns
SUSA#, SUSB#, SUSC#, SUSCLK, SUSST1#, 50pF | 15ns
A20M#, INIT, INTR, NMI, ROMCS#, STPCLK#, CPURST, SMI#, IGNNE#, SLP#, 50pF | 15ns
TXD, RTS#, DTR#, IRTX 50pF | 15ns
8mA | KBDT, KBCK, MSDT, MSCK, 50pF | 10ns
PCISTP#, CPUSTP#, 50pF | 8ns
SD[15:0], PDD[15:0], SDD[15:0], 50pF | 8ns
MDCK, MDIO, MTXENA, MTXD[3:0], 50pF | 8ns
PREQL#, PREQH# 30pF | 6nS
12mA | PDCS1#, PDCS3#, SDCS1#, SDCS3#, PDA[2:0], SDA[2:0], 40pF | 8ns
PDDACK#, SDDACK#, PDIOR#, PDIOW#, SDIOR#, SDIOW# 40pF | 8ns
16 mA | LA[21:20], SA[19:0], MEMR#, MEMW#, IOR#, IOW#, PCIRST# 85pF | 10ns
PCI AD[31:0], 50pF | 6ns
CBE[3:0]#, FRAME#, DEVSEL#, IRDY#, TRDY#, STOP#, PAR, PCKRUN# 50pF | 5ns
LFRAME#, LAD[3:0], USBP[3:0]+/-
ACRST, ACSYNC, ACSDOUT, MSO
PCSO#, PCS1#, MCCS#, SPKR
DRVDEN[1:0], MTR[1:0]#, DS[1:0]#, DIR#, STEP#, HDSEL#, WDATA#, WGATE#
PINIT#, STROBE#, AUTOFD#, SLCTIN#, PD[7:0]
RTCX2
Input Voltage

Ta -0-700cC, Vree=5V 5%, Vgar=3.3V +0.3/-1.3V, GND=0V
Vee=Veesus=Vechwm=V ccuss=V cemin=V cecram=V ccpL L =3.3V 0.3V

I nput Voltage Signal
Analog DTD+/-, UIC[5:1]
1.5 — 3.3V Programmable Threshold | FERR#
5V AD[31:0], CBE[3:0]#, FRAME#, DEVSEL#, IRDY#, TRDY#, STOP#, SERR#,
PAR, SERIRQ, PCKRUN#
3.3V (5V Tolerant) PGNTH#, PGNTL#, PINT[A:D]#,

SA[19:0], SD[15:0], MEMR#, MEMW#, |OR#, |OW#, OSC,

PDD[15:0], SDD[15:0], PDDRQ, SDDRQ, PDRDY, SDRDY, IRQ14, IRQ15,
KBCK, KBDT, MSCK, MSDT, GAMED[7:0],

INDEX#, TRKOO#, RDATA#, DSKCHG#, WRTPRT#, PD[7:0],

PINIT# STROBE# AUTOFD#, SLCTIN#, SLCT, ACK#, ERROR#, BUSY,, PE,
RXD, CTS#, DSR#, DCD#, RI#, IRRX, IRRX2,

SMBCK1, SMBCK2, SMBDT1, SMBDT2, SMBALRT#,

MCOL, MCRS, MDIO, MRXCLK, MRXD[3:0], MRXDV, MRXERR, MTXCLK,
MSI, ACSDIN[2:0], ACBITCLK,

GPIOA, GPIOC, GPIOD, GPIOE, GPIO, GPI1, PWRGD, BATLOW#, THRM
33V USBP[3:0]+/-, USBCLK, USBOC[1:0]# LDRQ#, LAD[3:0], EEDI,

PCICLK, APICCLK, WSCH#, FAN1, FAN2 / SLPBTN# PWRBTN#, RTCX1,
EXTSMI#, RSMRST#, PME#, LID, RING#, CPUMISS, INTRUDER#
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Figure 8. Mechanical Specifications— 376 Pin Ball Grid Array Package

Preliminary Revision 0.8 October 29, 1999

-126-

Package Mechanical Specifications



