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VT82C686A PSIPC
PCIl SUPER-I/O | NTEGRATED PERIPHERAL CONTROLLER

PC98 COMPLIANT PCI-TO-ISA BRIDGE
WITH INTEGRATED SUPER-I/O (FDC, LPT, Com1/2,AND IR),
INTEGRATED HARDWARE SOUNDBLASTER/DIRECT SOUND AC97 AUDIO,
ULTRA DMA-33/66 MASTER MODE PCI-EIDE C ONTROLLER,
USB CONTROLLER , KEYBOARD CONTROLLER , RTC,
DISTRIBUTED DMA, SERIAL IRQ, PLUG AND PLAY ,
ACPI, ENHANCED POWER M ANAGEMENT , SMBUS, AND
TEMPERATURE, VOLTAGE , AND FAN-SPEED M ONITORING

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

Combine with VT82C598 for a complete Super-7 (66/75/83/100MHz) PCI / AGP / ISA system (Apollo MVP3)
Combine with VT82C501 for a complete Super-7 system with integrated 2D / 3D graphics (Apollo MVP4)
Combine with VT82C691 for a complete 66 / 100 MHz Socket-8 or Slot-1 PCI / ISA system (Apollo Pro)
Inter-operable with Intel or other Host-to-PCl bridges for a complete PC98 compliant PCI / AGP / ISA system

 PCIto ISA Bridge

Integrated ISA Bus Controller with integrated DMA, timer, and interrupt controller

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 USB Controller with root hub and four function ports

Integrated UltraDMA-33/66 master mode EIDE controller with enhanced PCI bus commands
PCI-2.2 compliant with delay transaction and remote power management

Eight double-word line buffer between PCI and ISA bus

One level of PCI to ISA post-write buffer

Supports type F DMA transfers

Distributed DMA support for ISA legacy DMA across the PCI bus

Serial interrupt for docking and non-docking applications

Fast reset and Gate A20 operation

Edge trigger or level sensitive interrupt

Flash EPROM, 4Mb EPROM and combined BIOS support

Supports positive and subtractive decoding

Revision 1.1April 15, 1999 -1- Features
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o UltraDMA-33 / 66 Master Mode PCI EIDE Controller

— Dual channel master mode PCI supporting four Enhanced IDE devices

— Transfer rate up to 33MB/sec to cover PIO mode 4, multi-word DMA mode 2 drives, and UltraDMA-33 interface
— Increased reliability using UltraDMA-66 transfer protocols

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

— Dual DMA engine for concurrent dual channel operation

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

— Full scatter gather capability

— Support ATAPI compliant devices including DVD devices

— Support PCI native and ATA compatibility modes

— Complete software driver support

* Integrated Super 10 Controller

— Supports 2 serial ports, IR port, parallel port, and floppy disk controller functions
— Two UARTSs for Complete Serial Ports
Programmable character lengths (5,6,7,8)
Even, odd, stick or no parity bit generation and detection
Programmable baud rate generator
High speed baud rate (230Kbps, 460Kbps) support
Independent transmit/receiver FIFOs
Modem Control
Plug and play with 96 base 10 address and 12 IRQ options
— One dedicated IR port
Third serial port dedicated to IR function
IR function either through the two complete serial ports or the third dedicated port
Infrared-IrDA (HPSIR) and ASK (Amplitude Shift Keyed) IR
— Multi-mode parallel port
Standard mode, ECP and EPP support
Plug and play with 192 base 10 address, 12 IRQ and 4 DMA options
— Floppy Disk Controller
16 bytes of FIFO
Data rates up to 1Mbps
Perpendicular recording driver support
Two FDDs with drive swap support
Plug and play with 48 base 10 address, 12 IRQ and 4 DMA options

e SoundBlaster Pro Hardware and Direct Sound Ready AC97 Digital Audio Controller

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

— PCI master interface with scatter / gather and bursting capability

— 32 byte FIFO of each direct sound channel

— Host based sample rate converter and mixer

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

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

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

— Direct two game ports and one MIDI port interface

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

Revision 1.1April 15, 1999 -2- Features
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* Voltage, Temperature, Fan Speed Monitor and Controller

— Five positive voltage (one internal), three temperature (one internal) and two fan-speed monitoring
— Programmable control, status, monitor and alarm for flexible desktop management

— External thermister or internal bandgap temperature sensing

— Automatic clock throttling with integrated temperature sensing

— Internal core VCC voltage sensing

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

e Universal Serial Bus Controller

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

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

— Root hub and four function ports

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

e System Management Bus Interface

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

e Sophisticated PC98-Compatible Mobile Power Management

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

— ACPI v1.0 Compliant

— APM v1.2 Compliant

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

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

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

— Multiple suspend power plane controls and suspend status indicators

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

— Normal, doze, sleep, suspend and conserve modes

— Global and local device power control

— System event monitoring with two event classes

— Primary and secondary interrupt differentiation for individual channels

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

— Up to 12 general purpose input ports and 23 output ports

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

— One programmable chip select and one microcontroller chip select

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

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

— Hot docking support

— 1/O pad leakage control

e Plug and Play Controller

— PClinterrupts 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 98%, Windows NTM, Windows 95" and plug and play BIOS compliant
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e Built-in NAND-tree pin scan test capability

e 0.35um, 3.3V, low power CMOS process

e Single chip 27x27 mm, 352 pin BGA
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OVERVIEW

The VT82C686A PSIPC (PCI Super-1/O Integrated Peripheral Controller) is a high integration, high performance, power-efficient,
and high compatibility device that supports Intel and non-Intel based processor to PCI bus bridge functionality to makéea compl
Microsoft PC98-compliant PCI/ISA system. In addition to complete ISA extension bus functionality, the VT82C686A includes
standard intelligent peripheral controllers:

a) Master mode enhanced IDE controller with dual channel DMA engine and interlaced dual channel commands. Dedicate
FIFO coupled with scatter and gather master mode operation allows high performance transfers between PCI and ID
devices. In addition to standard PIO and DMA mode operation, the VT82C686A also supports the UltraDMA-33 standard to
allow reliable data transfer rates up to 33MB/sec throughput. The \6B&2Calso supports the UltraDMA-66 standard.

The IDE controller is SFF-8038i v1.0 and Microsoft Windows-family compliant.

b) Universal Serial Bus controller that is USB v1.1 and Universal HCI v1.1 compliant. The VT82C686A 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 legac
keyboard and mouse support so that legacy software can run transparently in a non-USB-aware operating syste
environment.

c) Keyboard controller with PS2 mouse support.

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

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

f) Hardware monitoring subsystem for managing system / motherboard voltage levels, temperatures, and fan speeds
g) Full System Management Bus (SMBus) interface.

h) Two 16550-compatible serial 1/O ports with infrared communications port option. A third serial port is available to be
dedicated to the IR interface.

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

i) Two game ports and one MIDI port
k) ECP/EPP-capable parallel port
I) Standard floppy disk drive interface

m) Distributed DMA capability for support of ISA legacy DMA over the PCI bus. Serial IRQ is also supported for docking and
non-docking applications.

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

The VT82C686A also enhances the functionality of the standard ISA peripherals. The integrated interrupt controller silpports bo
edge and level triggered interrupts channel by channel. The integrated DMA controller supports type F DMA in addition to
standard ISA DMA modes. Compliant with the PCI-2.2 specification, the VT82C686A supports delayed transactions and remot
power management so that slower ISA peripherals do not block the traffic of the PCI bus. Special circuitry is builtwn to allo
concurrent operation without causing dead lock even in a PCI-to-PCI bridge environment. The chip also includes eight level
(doublewords) of line buffers from the PCI bus to the ISA bus to further enhance overall system performance.
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CPU / Cache LA North Bridge MA/Command System Memory
CD MD
A
Sideband Signafe I DIMM Module ID
Init / CPUreset
IRQ / NMI SMB
SMI / StopClk — USB Ports 0-3
FERR / IGNNE — Keyboard / Mouse | Expansion
SLP# (Slot-1) VT82C686A | MIDI / Game Ports Cards
— Parallel Port
352 BGA  |— Serial Ports 1 and 2
|:|_L_ — Infrared Comm Port
(F;TC ?‘— — IDE Primary and Secondary
rysta — Floppy Disk Interface
— AC97 Link
Expansion — Hardware Monitor Inputs
Cards — GPI0, Power Control, Reset
ISA
Figure 1. PC System Configuration Using the VT82C686A
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PINOUTS

Pin Diagram

Figure 2. VT82C686A Ball Diagram (Top View)

Key| 1 | 2 3 4 5 6 | 7] s 9| 10] 11] 12 13] 14 15 14 17 18 1b 20
A IsMEM ocH| usB | usB| kB |WRT W DS | cTs pco Txb DCD| PD PD ppePIRQ| AD  AD  AD  AD
L R# RDY| Po+| P2+ | DT | PRT# DATA* 1 | 2¢ 2¢# 1 1# | 7 2 A# L3128 26 25
SMEM usBluse|luse] R w Ds |DTR RXD RTS RxD PO PD | Pcl PRQ| AD AD AD
wi  AEN po | po. | p3+ |DATA# GATE® g | 2 2 11 1 |ACK#E 3 0 |rst# D# | 20 27 24
rRoM 10 |usB|usB| Mms |pbsk HD MTR| RI DSR cTS DsRr PD P AUTO|PIRQ| AD C/BE D
Clces# wi |cik| Pi+| oT |cHe# sewt 1# | 2 2#  1#  1# |BYSY 4 iNnm# FD#| c# | 30 3% SEL
P
10 DACK DRQ|use| Ms |brv N DRV | TXD DTR IR PD PD STR|PRQ| AD AD AD
Rt 3% 3 | pPL|ck |eEny pEx#t PR* Eno| 2 12 RrRx | PE 5 1 oBE#| Bt | 23 22 21
DACK DRQ kB | use | TRk MTIR|RTS RI R p0 stcT| P | AD AD AD AD
El 1# 1 RFSH# OSCl ck | p3- | oo# STEP# o4 | 2#¢ 12 71x |SLCT 6 n# |ck| 20 19 18 17
P
MCS S 10CS 10 IRQ GND fvce AD CIBE I T
Flies Bre# 16# chke 17 fJonofvec )™y U [fvcclenofvee vee vee loND | g s |FRM# rpvs rOvs

IRQ6 IRQ IRQ IRQ |DACK
4 3

DEV
Glsire s oz oD 67 8 9 10 11 12 13 G14 | GND | gg 4 STOP#SERR# PAR CBEfQ#
P
brRQ2| RQ | B AD AD AD AD AD

HR TC BALE gRro| 9 |cwk jVeCy) H HQIVCCRY 15 14 13 12 11

RsT| LA LA LA LA AD AD AD C/BE AD

sA sA | RQ IRQ IRQ AD AD AD AD AD

o 18 | 10 11 15 Qvee] « GND GND GND GND kK fvec] s 5 4 3 o

IRQ DACK DRQ DACK| sp AD  AD PD
Ll os o sl s Qonof L GND GND GND GND L feno] T 75 |PREQ#PGNTH g4
P

prQ| sp |pack| sp | pro po| PD PD PD | PD

p o | ezl 0| 6 fvec] m GND GND GND GND M fveclcsssd a0 a2 a1 [packd]

sb |pack| sp | pro| sb PO PD PD PD |PDD
Nt 12 | 7# ) 12| 7 | 13 JVCC) N N JVCC R Rrpy |0R# lIOW# DRQ| 15
P

SD SD | SA SA SAl5 PDD PDD PDD PDD PDD
Pl 52 35| 37 16 sooidGNDf P78 o 10 11 12 13 Puafeno] o 14 1 13 2

SAl4 SA13 SA12 SALl SAIL0 VCC VCC vcc | GND PDD PDD PDD PDD PDD
R [spp14 spp13 spp12 sppi11 sppiof GNDVECVEC) g g JVCC) g | H JVCECPGNDY 12 3 112 4 10
P

SA9 SA8 SA7 SA6 GPO | sSMB | sus FAN GPIo|sbpid PDD PDD PDD PDD PDD

Sbbo spps sob7 sops|XDIR INIT stP# o [oatal cik PME#| 7 VREF| Ta ams| s 9 6 P

SA5 SA4 SA3 |MEM GPIO| smB BAT | FAN v |spD7 spbpsspbbid sb sb  SD  sD
Ul sops sopsa spps| rg SOE# SME NMIp | o [ LID# \ows| 2 seEns] JBx AcRs JBB2|csi# cs3t a0 A2
P

sA2 sAL| sb |MEM RSM CPU SUS SUS pci | v |cPio|sppe spp3 sppi| sb s sp

sop2 sobi| 5 | wi SPKR oy FERR# pory ax sT1# RING# STpy|sens] ¢ | JaAx syYNC sbi | A1 DACK# rpy

sao| sb sb  spb |RTCc|PWR sTP sus smMB GPI Pck| T v |spp6sbpi1sbpi3spbol sb sp
W sppo| 2 4 7 | x2 | oo ck# NTR Bz AlRT# 1 RUN#|SENS1SENS3 JBY JAB1 JBB1 BTCK|IOR# 1OW#
P

SD SD SD SD |RTC A20 IGN SUS EXT PWR cPU| T v |sSDDs sbb4 sppD2 spD14sDD1§ SD
Y1 o 1 3 6 | x1 VBAT| m# NE# C# SMi# BTN# STP#|SENS2SENS4 JAY SDO SDI2 MSO MSI | DRQ

Note: Some of the pins above have alternate functions and alternate names. The table above contains only one namer(osuaftgrirused function), but
the pin lists and pin descriptions contain all names.

Revision 1.1April 15, 1999 -7- Pinouts



m Technologies, Inc. VT82C686A

Pin Lists

Figure 3. VT82C686A Pin List (Numerical Order)
Pin Pin Name Pin Pin Name Pin Pin Name|[ Pin Pin Name Pin Pin Name
A0l | O |SMEMR# D12 10| IRRX/GPO15 H19 10 AD12 NO6| P |VCC U13| | |VSENSL12.0V
A02 | IOCHRDY D13 | PE H20 10 AD11 N15 P VCC Ul4 10 SDDO07/JBX
A03 10 USBPO+ D14 10 PD5 J01 O RSTDRV| Ni6 PDRDY Ul5 IO SDDO05/RST
A04 10 USBP2+ D15 10 PD1 J02 10 LA23 N17 O PDIOR# Ul6 0 SDD12/JBB2
AO5 10 KBDT/KBRC D16 10 STROBE# JO03 10 LA22 N18 O PDIOW# Uil7 O SDCSi#
A06 | WRTPRT# D17 | PIROB# J04 10 LA21 N19 | PDDR Ul8 O SDCS3#
A07 OD WDATA# D18 10 AD23 JO5 10 LA20 N20 1O PDD15 U119 O SDA0
A08 OD DSi1# DB 10 AD22 Jo6 P VCC P01 10 SDi14 U20 O SDA2
A09 | CTS2# D20 10 AD21 J09 P GND P02 10 SD15 V01 10 SA02/SDD2
A10 | DCD2# EO1 O DACK1# JI0 P GND P03 10 SA17 V02 10 SA01/SDD1
All O TXD1 EO2 | DRO1 J11 P GND P04 10 SA16 V03 10 SDO05/KBIN4
Al2 | DCDi# EO3 10 RFSH# J12 P GND P05 10 SA15/SDD15 V04 10 MEMW#
Al3 10 PD7 EO4 | OSC J15 P VCC P06 P GND V05 10 SPKR
Al4 10 PD2 EO5 10 KBCK/A20GATE Ji6 10 AD10 P15 P GND V06 | RSMRST#
Al5 | ERROR# EO6 10 USBP3- J17 10 ADO09 P16 10 PDDOO V07 | FERR#
Al6 | PIROA# EO7 | TRKOO# J18 10 ADO08 P17 10 PDD14 V08 OD CPURST
Al7 10 AD31 EO8 OD STEP# J19 10 CBEO# P18 10 PDDO1 V09 O SUSA#/GPO1
Al8 10 AD28 EO9 OD MTRO# J20 10 ADO07 P19 10 PDD13 V10 O SUSST1#
Al9 10 AD26 E10 O RTS2# KOl 10 sA P20 10 PDDQ2 V1l | RING#/GPI7
A20 10 AD25 E11 | RI1# K02 10 SA18 RO1 10 SA14/SDD14 V12 O PCISTP#/GPO5
BO1 O SMEMW# E12 O IRTX/GPO14 KO3 | 1|10 R02 10 SA13/SDD13 V13 | VSENS2.5\)
B02 O AEN E13 | SLCT K04 | IR11 R0O3 10 SA12/SDD12 V14 10 GPIQ@O)/CHAS
B03 10 USBPO- E14 10 PD6 K05 | IR15 R04 10 SA11/SDD11 V15 10 SDDO09/JAX
B04 10 USBP2- E15 10 SLCTIN# KO6 P VCC RO5 10 SA10/SDD10 V16 10 SDD03/SYNC
BO5 10 USBP3+ E16 | PCLK K09 P GND R06 P GND V17 10 SDDO01/SDI
B06 | RDATA# E17 10 AD20 K10 P GND RO7 P VCC V18 O SDAl
B07 OD WGATE# E18 10 AD19 K11 P GND RO8 P VCC V19 O SDDACK#
B08 OD DSO0# E19 10 AD18 K12 P GND R0O9 P VCCS V20 | SDRDY
B09 O DTR2# E20 10 AD17 K15 P VCC R10 P VCCS W01 10 SAO00/SDDO
B10 | RXD2 FO1 | MCSi6# K16 10 ADO06 R11 P VCC W02 10 SD02
B1l1 O RTS1# FO2 10 SBHE# K17 10 ADO05 R12 P VCCH W03 10 SDO04/KBIN3
B12 | RXD1 FO3 | 10CS16# K18 10 ADO0O4 R13 P GNDH W04 10 SDO07/KBIN6
B13 | ACK# FO4 | I0CHCK#/ GPIO K19 10 ADO3 R14 P VCC W05 O RTCX2
B14 10 PD3 FO5 | IRD7 K20 10 ADO02 R15 P GND W06 | PWRGD
B15 10 PDO FO6 P GND L0l | IRO14 R16 10 PDD12 W07 OD STPCLK#
B16 O PCIRST# F0O7 P VCC L02 O DACKO# |[ R17 10 PDDO03 W08 OD INTR
B17 | PIROD# FO8 P GNDU L03 | DROO R18 10 PDD11 W09 O SuUSB#/GPO2
B18 10 AD29 FO9 P VCCU L04 O DACK5# |[ R19 10 PDD04 w1 | SMBALRT# / GPI{
B19 10 AD27 F10 P VCC L0O5 10 SDO08 R20 10 PDD10 W1l | GPI1/ B8#
B20 10 AD24 F11 P GND L0O6 P GND TOl 10 SA®/SDD9 W12 10 PCKRUN#
C01 | ROMCS#/KBCS# F12 P VCC L0O9 P GND TO2 10 SA08/SDD8 W13 | TSENS1
C02 10 IOW# F13 P VCC L10 P GND TO3 10 SA07/SDD7 W14 | VSENS®V)
C03 | USBCLK F14 P VCC L11 P GND TO4 10 SA06/SDD6 W15 10 SDDO06/JBY
C04 10 USBP1+ F15 P GND L12 P GND TO5 O XDIR/GPO12/PCS0O#| W16 |0 SDD11/JAB1
C05 10 MSDT/IRD12 F16 10 AD16 L15 P GND TO6 OD INIT W17 10 SDD13/JBB1
C06 | DSKCHG# F17 10 CBE2# L16 10 ADO1 TO7 OD SLP#/GPO7 W18 10 SDDO00/BTCK
C07 OD HDSEL# F18 10 FRAME# L17 10 ADOO TO8 O GPOO W19 O SDIOR#
C08 OD MTR1# F19 10 IRDY# L18 O PRe# TO9 10 SMBDATA W20 O SDIOW#
C09 | RI2# F20 10 TRDY# L® | PGNT# T10 O SUSCLK Y01l 10 SDO00
C10 | DSR2# GO01 | |R6/I4/SLPBTN# 120 O PDCSi# T11 | PME#/GPI5/THRM Y02 10 SDO1
Cl1 | CTSi# G02 | I®5 MO1 | DRO5 Ti12 | FAN1 Y03 10 SDO03
Cl2 | DSRi# GO3 | R4 M02 10 SDO09 T13 P VREF Y04 10 SDO06 / KBIN5
C13 | BUSY G04 | IRO3 M03 O DACK6# |[ T14 10 GPIOAS)/GPOWE# || YO5 | RTCX1
Cl4 10 PD4 GO05 O DACK2#/I0OF/OC04 M04 10 SD10 Ti5 10 SDD10/JAB2 Y06 P VBAT
C15 10 PINIT# G06 P GND MO5 | DRO6 T16 10 PDDO05 Y07 OD A20M#
C16 10 AUTOFD# G15 P GND M06 P VCC T17 10 PDDO09 Y08 OD IGNNE#
Cl17 | PIROC# G16 |0 DEVSEL# M09 P GND T18 10 PDDO06 Y09 O SuUSC#
C18 10 AD30 G17 10 STOP# M10 P GND T19 10 PDDO08 Y10 IOD EXTSMI#
C19 10 CBE3# G18 | SERR# M11 P GND T20 10 PDDO07 Y11 | PWRBTN#
C20 | IDSEL GB 10 PAR M12 P GND U0l 10 SA05/SDD5 Y12 O CPUSTP#/GPO4
D01 10 IOR# G20 |10 CBE1# M15 P VCC U02 10 SA04/SDD4 Y13 | TSENS2
D02 O DACK3# HO1 O TC M16 O PDCS3# U03 10 SA03/SDD3 Y14 | VSEN%2W
D03 | DRO3 HO2 O BALE M17 O PDAO uo4 10 MEMR# Y15 10 SDDO08/JAY
D04 10 USBP1- HO3 | DR2/IOE/OC1#/®|M18 O PDA2 U05 O SOE#/013/SCIOUT# Y16 10 SDD04/SDO
D05 10 MSCK/IRO1 HO4 | IRQ9 M19 O PDA1l U06 OD SMi# Y17 10 SDDO02 /SDI2/GPQ3
D06 OD DRVEN1 HO5 O BCLK M20 O PDDACK# U07 OD NMI Y18 10 SDD14/MSO
D07 | INDEX# HO6 P VCC NO1 10 SD11 Uo8 10 GPIO1 /MCCS# || Y® 10 SDD15/MSI
D08 OD DIR# H15 P VCC NO2 O DACK7# || U0O9 10 SMBCLK Y20 | SDDR
D09 OD DRVENO H16 10 AD15 NO3 10 SD12 Ul | LID/GPI3
D10 O TXD2 H17 10 AD14 NO4 | DR7 Ull | BATLOW#/GPI2
D11 O DTR1# H18 10 AD13 NO5 10 SD13 Ul2 10 FAN2/GPIQB
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Figure 4. VT82C686A Pin List (Alphabetical Order)
Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name
Y07 | OD | A20M# C12| | | DSR1# Jo4 10 LA21 Y05 || RTCX1 E15 10 SLCTIN#
B13 | ACK# C10 | DSR2# J03 10 LA22 W05 O RTCX2 TO7 OD SLP#/GPO7
L17 | 1O ADOO D11 O DTR1# J02 10 LA23 Bl1l O RTS1# W10 | SMBALRT#/ GPI6|
L16 | IO ADO1 B09 O DTR2# Uli0 | LID/GPI3 E1 O RTS2# U9 10 SMBCLK
K20 10 ADO02 Al5 | ERROR# FO1 I MCS16# B12 | RXD1 T09 | SMBDATA
K19 10 ADO03 Y10 10D EXTSMI# Uuo4 10 MEMR# B10 | RXD2 A01 O SMEMR#
K18 10 ADO0O4 T12 I | FAN1 V04 10 MEMW# W01 10 SA00/SDDO B0l O SMEMW#
K17 10 ADO5 Ul2 10 FAN2/GPIOR9) D05 10 MSCK/ IRO1 V02 10 SA01/SDD1 Uo6 OD SMI#
K16 10 ADO06 V07 | FERR# C05 10 MSDT/IR12 V01 10 SA02/SDD2 U055 O SOE#/013/SCIoUT
J20 10 ADO7 F18 10 FRAME# E09 OD MTRO# Uo3 10 SA03/SDD3 V05 1|0 SPKR
J18 10 ADO08 FO6 P GND C08 OD MTR1# U02 10 SA04/SDD4 EO8 OD STEP#
J17 | 10 ADO09 F11 P GND Uo7 OD NMI U0l 10 SAO05/SDD5 G1l7 10 STOP#
J16 10 AD10 F15 P GND EO4 | OSC TO4 10 SA06/SDD6 W07 OD STPCLK#
H20 10 AD11 G06 P GND G19 10 PAR TO3 10 SA07/SDD7 D16 10 STROBE#
H19 10 AD12 G15 P GND W12 10 PCKRUN# TO2 10 SA08/SDD8 V09 O SUSA#/GPO1
H18 10 AD13 J0O9 P GND E16 | PCLK TO1l 10 SA09/SDD9 W09 O SUSB#/GPO2
H17 10 AD14 J10 P GND B16 O PCIRST# R0O3 10 SA10/SDD10 Y09 O SUSC#
H16 10 | AD15 J11 P GND V12 O PCISTP#/GPO5 R04 10 SAl1ll1/SDDi11 T10 O SUSCLK
F16 10 | AD16 J12 P GND B15 10 PDO R0O3 10 SA12/SDD12 V10 SUSST1#
E20 | 10 AD17 KO9 | P GND D15 10 PD1 R02 10 SA13/SDD13 HO1 TC
E19 10 AD18 K10 P GND Al4 | 10 PD2 RO1 10 SA14/SDDi14 F20 10 TRDY#
E18 10 AD19 K11 P GND B14 10 PD3 P05 10 SA15/SDDi15 EOQ7 TRKOO#
E17 | 10 AD20 K12 | P GND Cl4 10 PD4 P04 10 SAl6 W13 | TSENS1
D20 10 AD21 LO6 P GND D14 10 PD5 P03 10 SAl17 Y13 TSENS2
D19 10 AD22 L0O9 P GND E14 10 PD6 K02 10 SA18 All O TXD1
D18 10 | AD23 L10 P GND Al3 10 PD7 KO1 10 SA19 D10 O TXD2
B20 10 AD24 L11 P GND M17 O | PDAO FO2 10 SBHE# CO03 I USBCLK
A20 10 AD25 L12 P GND M19 O PDAl Y01l 10 SDOO B03 IO USBPO-
Al19 10 AD26 L15 P GND M18 O PDA2 Y02 10 SDO1 A03 10 USBPO+
B19 10 AD27 M09 | P GND L20 | O PDCS1# W02 10 SDO02 D04 10 USBP1-
Al8 10 AD28 M10| P GND M16. O PDCS3# Y03 10 SDO03 C04 10 USBP1+
B18 10 AD29 M11| P GND P16 10 PDDO0OO W03 |0 SD04/KBIN3 B04 10 USBP2-
C18 10  AD30 M12 P GND P18 10 PDDO1 V03 10 SDO05/KBIN4 A04 10 USBP2+
Al7 10 AD31 P06 P  GND P20 10 PDDO02 Y04 10 SDO06 / KBINS EO6 10 USBPS3-
B02 O AEN P15 P GND R17 10 PDDO03 W04 |10 SDO07/KBIN6 B05 10 USBP3+
C16 10  AUTOFD# R0O6 P GND R19 10 PDDO04 LO5 1O SD08 Y06 | P  VBAT
HO2 O BALE R15 P GND T16 10 PDDO05 M02 10 SDO09 FO7 P VCC
Ull | BATLOW#/GPI2|R13 P  GNDH T18 10 PDDO06 M04 10 SD10 F10 P VCC
HO5 O BCLK FO8 P  GNDU T20 10 PDDO7 NO1 10 SD11 F12 P VCC
C13| | |BUSY W11 | GPI1/ IRD8# T19 10 PDDO08 NO3 10 SD12 F13 P VCC
J19 10 CBEO# T14 10 GPIO®)GPOWE#H T17 10 PDDO09 NO5 10 SD13 F14 P VCC
G20 10 CBE1l# V14 10 GPIOQO0)/CHAS R20 10 PDD10 P01 10 SDi4 HO6 P VCC
F17 10 CBE2# uo8 10 GPIOM1/MCCS#| R18 10 PDD11 P02 10 SDi15 H15 P VCC
C19 10 CBE3# T08 O GPOO R16 IO PDD12 Ul9 O SDAO Jo6 P VCC
V08 OD CPURST C07 OD HDSEL# P19 10 PDD13 V18 O SDAl Ji5 P VCC
Y12 O CPUSTP#/GPO#4 C20 | IDSEL P17 10 PDD14 U20 O SDA2 K06 | P VCC
Cl1 | CTS1# Y08 OD IGNNE# N2 I0 PDD15 Ul7 O SDCS1# K15 P VCC
A09 | | CTS2# D07 | INDEX# M20 O PDDACK# Ul O SDCS3# MO6| P VCC
L02 | O HDACKO# TO6 OD INIT N19 | PDDR W18 |0 SDDO00/BTCK (Mi15 P VCC
EO1| O  DACK1# W08 OD INTR N17 O PDIOR# V17 10 SDDO01/ SDI NO6 P VCC
G05 O DK2#/IOF/OCO4 FO04 I, IOCHCK# / GPIO N18 O PDIOW# Y17 10 SDDO02/SDI2JO8l5 P VCC
D02 O | DACK3# A02 | | IOCHRDY N16 |  PDRDY V16 10 SDDO03/SYNC [[RO7 P VCC
L04 | O HDACK5# FO3 I | IOCS16# D13 | PE Y16 10 SDDO04/SDO |R08 P VCC
M03 O  DACK6# D01 10| IOR# L19 | | PGNT# Ul5 10 SDDO05/RST R11 P VCC
NO2 O | DACK7# C02 10 IOwW# C15 10 PINIT# W15 10 SDDO06 /JBY R14 P VCC
Al2 | DCDi1# F19 10 IRDY# Al6 | PIRDA# Ul4 10 SDDO07/JBX R12 P VCCH
Al0 | DCD2# G04 |1  IRO3 D17 | PIROB# Y15 10 SDDO08/JAY R09 P VCCS
G16 | 10 DEVSEL# G03 | IR4 Cl17 | PIROC# V15 10 SDD09 / JAX R10 P VCCS
D08 | OD| DIR# G02 | IRO5 B17 | PIROD# T15 10 SDD10/JAB2 FO9 P VCCU
LO3 I DROO GO01 | IRO6/I14/SLPBTN# || T11 | PME#/GI5/THRN] W16 10 SDD11/JAB1 |[T13 P VREF
EO02 I DRO1 FO5 I IRO7 L18 O PRBE# Ul6é 10 SDD12/JBB2 U13 I VSENS®R.0V)
HO3 | D2/IOE/OC1/®||H04 | IRQ9 Y11l | PWRBTN# W17 10 SDD13/JBB1 V13 | VSENS2.2V)
D03 | DRO3 KO3 | | IRO10 W06, | PWRGD Y18 10 SDD14/MSO W14 | VSENS$3V)
MO1 | DRO5 K04 | | IRO11 B06 | |  RDATA# Y19 10 SDD15/MSI Y14 | VSENS#2V)
MO5 | DRO6 LO1 I IRO14 EO03 10 RFSH# V19 O SDDACK# A07 OD WDATA#
NO4 | DRQ7 KO5| | IRQ15 E11 I | RI1# Y20 | SDDR B0O7  OD WGATE#
D09 OD DRVENO D12 10 IRRX/GPO15 C09 | RI2# W19 O SDIOR# A06 || WRTPRT#
D06 OD DRVEN1 E12 O IRTX/GPO14 V11l | RING#/GPI7 W20 O SDIOW# T05 O XDIR/GPO12/PC
B08 OD DSO# EO5 10 KBCK/A20GATE|f C01 O ROMCS#/KBC## V20 | SDRDY
A08  OD DS1# AO5 10 KBDT/KBRC V06 | RSMRST# G18 | SERR#
C06 | DSKCHG# JO5 10 1 A20 JO01 O RSTDRV E13 1 SICT
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Pin Descriptions

Table 1. Pin Descriptions

PCI Bus Interface

Signal Name Pin # I/O| Signal Description

AD[31:0] (see pin list)| 10| Address/Data Bus. The standard PCl address and data lines. The address is drivgn with
FRAME# assertion and data is driven or received in following cycles.

C/BE[3:0]# C19, F17, | 10 | Command/Byte Enable. The command is driven with FRAME# assertion. Byte engbles

G20, J19 corresponding to supplied or requested data are driven on following clocks.

FRAME# F18 IO | Frame. Assertion indicates the address phase of a PCI transfer. Negation indicales that
one more data transfer is desired by the cycle initiator.

IRDY# F19 IO | Initiator Ready. Asserted when the initiator is ready for data transfer.

TRDY# F20 IO | Target Ready. Asserted when the target is ready for data transfer.

STOP# G17 IO | Stop. Asserted by the target to request the master to stop the current transaction.

DEVSEL# G16 IO | Device Select. The VT82C686A asserts this signal to claim PCI transactions thipugh
positive or subtractive decoding. As an input, DEVSEL# indicates the respon%F to a
VT82C686A-initiated transaction and is also sampled when decoding whethler to
subtractively decode the cycle.

PAR G19 IO | Parity. A single parity bit is provided over AD[31:0] and C/BE[3:0]#.

SERR# G18 | | System Error. SERR# can be pulsed active by any PCI device that detects a systejn error
condition. Upon sampling SERR# active, the VT82C686A can be programmgd to
generate an NMI to the CPU.

IDSEL C20 I | Initialization Device Select. IDSEL is used as a chip select during configuration read and
write cycles. Connect this pin to AD18 using a IDeesistor.

PIRQA-D# Al6, D17, I PCI Interrupt Request. These pins are typically connected to the PCI bus INTA#-

C17,B17 INTD# pins as follows:
PIRQA# PIRQB# PIRQC#  PIRQD#
PCI Slot 1 INTA# INTB# INTC# INTD#
PCI Slot 2 INTB# INTC# INTD# INTA#
PCI Slot 3 INTC# INTD# INTA# INTB#
PCI Slot 4 INTD# INTA# INTB# INTC#

PREQ# L18 O | PCI Request. This signal goes to the North Bridge to request the PCI bus.

PGNT# L19 I PCl Grant. This signal is driven by the North Bridge to grant PCI access tq the
VT82C686A.

PCLK E16 | | PCI Clock. PCLK provides timing for all transactions on the PCI Bus.

PCKRUN# w12 10

(high) or running (low). The VT82&B6A drives this signal low when the PCI cloc
running (default on reset) and releases it when it stops the PCI clock. External
may assert this signal low to request that the PCI clock be restarted or prevent
stopping. Connect this pin to ground using a Weesistor if the function is not use

PCI Bus Clock Run. This signal indicates whether the PCI clock is or will be sto%ped

is

evices
it from
.

Refer to the “PCI Mobile Design Guide” and the VIA “Apollo MVP4 Design Guide”
more details.

for
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-10-

Pinouts



m Technologies, lic.

VT82C686A

CPU Interface

to

Signal Name Pin # I/O Signal Description

CPURST V8 oD CPU Reset. The VT82C686A asserts CPURST to reset the CPU diring
power-up. T[

INTR w8 oD CPU Interrupt. INTR is driven by the VT82C686A to signal the CRU
that an interrupt request is pending and needs service.

NMI u7 oD Non-Maskable Interrupt. NMI is used to force a non-maskable interrfipt
to the CPU. The VT82C686A generates an NMI when either SERR# or
IOCHK# is asserted.

INIT T6 oD Initialization. The VT82C686A asserts INIT if it detects a shut-dgwn
special cycle on the PCI bus or if a soft reset is initiated by the registejr

STPCLK# w7 oD Stop Clock. STPCLK# is asserted by the VT82C686A to the CPU
throttle the processor clock.

SMI# ué6 oD System Management Interrupt. SMI# is asserted by the VT82C686A [to
the CPU in response to different Power-Management events.

FERR# V7 I Numerical Coprocessor Error. This signal is tied to the coprocesgor
error signal on the CPU. Internally generates interrupt 13 if active.

IGNNE# Y8 oD Ignore Numeric Error. This pin is connected to the “ignore error” pin fpn
the CPU.

SLP#/ GPO7 T7 oD Sleep (Rx75[7] = 0). Used to put the CPU to sleep. Used with s|pt-1
CPUs only. Not currently used with socket-7 CPUs.

A20M# Y7 oD A20 Mask. Connect to A20 mask input of the CPU to control addresg bit-

20 generation. Logical combination of the A20GATE input (from intefnal

or external keyboard controller) and Port 92 bit-1 (Fast_A20).

Note: Connect each of the above signals to Q7ullup resistors to VCC3.

Advanced Programmable Interrupt Controller (APIC) Interface

Signal Name

Pin #

IO

Signal Description

APICREQ# / GPI3 / LID

u10

17171

APIC Request. Rx74[7] = 1. Asserted by external APIC synchronou
PCLK prior to sending an interrupt over the APIC serial bus. This sif
the VT82C686A to flush its internal buffers.

APICACK# | GPO1 / SUSA#

V9

0/0/0

APIC Acknowledge. Rx74[7] = 1. Asserted by the VT82C686A |to

to

nals

indicate that its internal buffers have been flushed (in responge to
APICREQ#). This indicates to the external APIC that the VT82C686A’s
internal buffers have been flushed and that it is OK for the APIC to|send

its interrupt.

APICCS#/ GPO2 / SUSB#

W9

0/0/0

APIC Chip Select. Rx74[7] = 1. The VT82C686A drives this signal
This occurs if the extgrnal

active to select an external APIC (if used).

APIC is enabled and a PCI cycle is detected within the programmed JAPIC

address range.

SCIOUT# / GPO13 / SOE#

us

0/0/0

SCI Out.
interrupts out of the South Bridge for connection to an external API
used).

Revision 1.1April 15, 1999
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Universal Serial Bus Interface

Signal Name Pin # I/1O Signal Description

USBPO+ A3 10 USB Port 0 Data +

USBPO- B3 10 USB Port 0 Data -

USBP1+ C4 10 USB Port 1 Data +

USBP1- D4 10 USB Port 1 Data -

USBP2+ A4 10 USB Port 2 Data +

USBP2- B4 10 USB Port 2 Data -

USBP3+ B5 10 USB Port 3 Data +

USBP3- E6 10 USB Port 3 Data -

USBCLK C3 | USB Clock. 48MHz clock input for the USB interface
USBOCO# / GPIOF / DACK2# G5 [/10/0 | USB Port 0 Over Current Detect. Port 0 is disabled if low.

USBOCI1# / GPIOE / DRQ2 / SERIRQ| H3 [/10/1/1 | USB Port 1 Over Current Detect. Port 1 is disabled if thig
input is low. Direct inputs are provided for overcurr'mnt
protection for ports 0 and 1 which may be used if the altefnate
functions of these two pins are not required. If overcurrent
protection is desired on all four ports (or it is desired tofuse
the alternate functions of these two pins), an external bjffer
may be used to drive the state of USBOC][3-0]# onto SD[B-0]
during ISA bus refresh cycles (i.e., while ISA bus RFSHf# is
low, so that RFSH# may be used as the buffer enable).

USBOCO0O#(SD2 & RFSH#) (W2) I USB Port 0 Over Current Detect
USBOC1#(SD1 & RFSH#) (Y2) I USB Port 1 Over Current Detect
USBOC2#(SDO0 & RFSH#) (Y1) I USB Port 2 Over Current Detect
USBOC3#(SD3 & RFSH#) (Y3) [ USB Port 3 Over Current Detect

System Management Bus (SMB) Interface {C Bus)

Signal Name Pin # 110 Signal Description

SMBCLK U9 [e) SMB / I°C Clock.

SMBDATA T9 10 SMB / I°C Data.

SMBALRT# / GPI6 W10 I SMB Alert. (System Management Bus 1/O space Rx08[§] =

1) When the chip is enabled to allow it, assertion genefates
an IRQ or SMI interrupt or a power management resjime

event. The same pin is used as General Purpose Input 6
whose value is reflected in Rx48[6] of function 4 1/O spag

11
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UltraDMA-33 / 66 Enhanced IDE Interface

11

The

he

to
ata

the

the
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ata

the

the

Signal Name Pin # I/O | Signal Description

PDRDY / N16 | | EIDE Mode: Primary I/O Channel Ready. Device ready indicator

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

PDSTROBE may assert DDMARDY to pause output transfers
Primary Device Strobe Input data strobe (both edges).
device may stop DSTROBE to pause input data transfers

SDRDY/ V20 | | EIDE Mode: Secondary I/0 Channel Ready.Device ready indicator

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

SDSTROBE device may assert DDMARDY to pause output transfers ]
Secondary Device Strobelnput data strobe (both edges). The
device may stop DSTROBE to pause input data transfers

PDIOR / N17 O | EIDE Mode: Primary Device 1/0 Read._Device read strobe

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

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

SDIOR / w19 O | EIDE Mode: Secondary Device I/0 Read Device read strobe

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

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

PDIOW# / N18 O | EIDE Mode: Primary Device I/O Write. Device write strobe

PSTOP UltraDMA Mode: Primary Stop. Stop transfer: Asserted by the host prio
initiation of an UltraDMA burst; negated by the host before %
is transferred in an UltraDMA burst. Assertion of STOP by
host during or after data transfer in UltraDMA mode signals
termination of the burst.

SDIOWH# / W20 O | EIDE Mode: Secondary Device 1/O Write. Device write strobe

SSTOP UltraDMA Mode: Secondary Stop Stop transfer: Asserted by the host prio
initiation of an UltraDMA burst; negated by the host before %
is transferred in an UltraDMA burst. Assertion of STOP by
host during or after data transfer in UltraDMA mode signals
termination of the burst.

PDDRQ N19 | | Primary Device DMA Request. Primary channel DMA request

SDDRQ Y20 | | Secondary Device DMA RequestSecondary channel DMA request

PDDACK# M20 O | Primary Device DMA Acknowledge. Primary channel DMA acknowledge

SDDACK# V19 O | Secondary Device DMA Acknowledge.Secondary channel DMA acknowledge

Revision 1.1April 15, 1999
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UltraDMA-33 / 66 Enhanced IDE Interface (continued)

Signal Name Pin # I/0 Signal Description
PDCS1# L20 O Primary Master Chip Select. This signal corresponds to CS1FX# |pn
the primary IDE connector.
PDCS3# M16 @) Primary Slave Chip Select. This signal corresponds to CS3FX# on fthe
primary IDE connector.
SDCS1# ulv 0] Secondary Master Chip Select.This signal corresponds to CS17X#|pn
the secondary IDE connector.
SDCS3# uis8 (0] Secondary Slave Chip Select.This signal corresponds to CS37X# [pn
the secondary IDE connector.
PDA[2-0] M18, M19, O Primary Disk Address. PDA[2:0] are used to indicate which byte|in
M17 either the ATA command block or control block is being accessed.
SDA[2-0] uU20, V18, O Secondary Disk Address. SDA[2:0] are used to indicate which bytellin
u19 either the ATA command block or control block is being accessed.
PDDJ[15-0] N20, P17, 10 Primary Disk Data
P19, R16,
R18, R20,
T17, T19,
T20, T18,
T16, R19,
R17, P20,
P18, P16
SDDJ[15-0]/ SA[15-0] P5, R1-R5, 10 Secondary Disk Datamuxed with ISA Bus Address (Audio Enabled)
T1-T4, Ul- ISA Bus Address only (Audio Disabled / Dedicated Secondary IIDE
U3, Vi, Data) Note: Audio is enabled by strapping the SPKR pin high |with
V2, W1 4.7K ohms and disabled by strapping the SPKR pin low with 4.7K ohlms.

Secondary Disk Data(SPKR strap = Odpr
AC-Link/Game Ports (SPKR strap = 1)

SDD[15] /MSI, Y19, IO /1 | Secondary Disk Data 15 / Midi Serial In

SDD[14] /MSO, Y18, IO/ O | Secondary Disk Data 14 / Midi Serial Out
SDDJ[13]/JBB1/ PDRQB, W17, IO /1 | Secondary Disk Data 13 / Game Port Joystick B Button 1
SDDJ[12] /JBB2/ PGNTB, uU16, IO /1 | Secondary Disk Data 12 / Game Port Joystick B Button 2
SDD[11] /JAB1/ PDRQA, W16, I0/1 | Secondary Disk Data 11 / Game Port Joystick A Button 1
SDD[10] /JAB2 / PGNTA, T15, IO /1 | Secondary Disk Data 10 / Game Port Joystick A Button 2
SDD[9] /JAX [ GPO23, V15, IO /1 | Secondary Disk Data 9 / Game Port Joystick A X-axis
SDDI[8] /JAY / GPO22, Y15, IO /1 | Secondary Disk Data 8 / Game Port Joystick A Y-axis
SDD[7]/JBX / GPI23, ul4, IO /1 | Secondary Disk Data 7 / Game Port Joystick B X-axis
SDD[6]/JBY / GPI22, W15, I0/1 | Secondary Disk Data 6 / Game Port Joystick B Y-axis
SDD[5] / ACRST, u15, I0 /O | Secondary Disk Data 5/ AC97 Reset

SDD[4] / SDOUT, Y16, 10/ O | Secondary Disk Data 4 / AC97 Serial Data Out

SDD[3] /SYNC, V16, I0 /O | Secondary Disk Data 3/ AC97 Sync

SDD[2] / SDIN2, Y17, IO /1 | Secondary Disk Data 2 / AC97 Serial Data In 2

SDD[1] / SDIN, V17, IO /1 | Secondary Disk Data 1 / AC97 Serial Data In

SDD[0] /BITCLK w18 IO /1 | Secondary Disk Data 0 / AC97 Bit Clock
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MIDI Interface

Signal Name Pin # I/O Signal Description
MSI /SDD[15] Y19 1/10 MIDI Serial In / Secondary Disk Data 15 (SPKR strap = 1)
MSO / SDD[14] Y18 O /10 | MIDI Serial Out / Secondary Disk Data 14 (SPKR strap = 1)

AC97 Audio / Modem Interface

Signal Name Pin # /0 Signal Description

ACRST/ SDD[5] ui5 O /10 | AC97 Reset / Secondary Disk Data 5 (SPKR strap = 1)
SDOUT/ SDD[4] Y16 O /10 | AC97 Serial Data Out / Secondary Disk Data 4 (SPKR strap = 1)
SYNC /SDDJ[3] V16 O/10 [ AC97 Sync / Secondary Disk Data 3 (SPKR strap = 1)
SDIN2 / SDDJ[2] Y17 1/10 AC97 Serial Data In 2 / Secondary Disk Data 2 (SPKR strap = 1)
SDIN /SDDI[1] V17 1/10 AC97 Serial Data In  / Secondary Disk Data 1 (SPKR strap = 1)
BITCLK /SDD|0] w18 I /10 | AC97 Bit Clock / Secondary Disk Data 0 (SPKR strap = 1)

Game Port Interface

Signal Name Pin # I/O Signal Description

JAB1/SDD[11] / PDRQA | W16 I/10/1 | Joystick A Button 1  / Secondary Disk Data 11 (SPKR strap = 1)

JAB2 / SDD[10]/ PGNTA T15 I /10 /0| Joystick A Button 2/ Secondary Disk Data 10 (SPKR strap = 1)

JBB1/SDD[13] / PDRQB W17 /10 /1 | Joystick B Button 1/ Secondary Disk Data 13 (SPKR strap = 1)

JBB2/SDD[12] /| PGNTB Ul6 I /10 /0 | Joystick B Button 2/ Secondary Disk Data 12 (SPKR strap = 1)

JAX / SDD[9] / GPO23 V15 I /10 /0 [ Joystick A X-axis / Secondary Disk Data 9 (SPKR strap = 1)
JAY / SDDI[8] | GPO22 Y15 I /10 /0O | Joystick A Y-axis / Secondary Disk Data 8 (SPKR strap = 1)
JBX / SDD[7] / GPI23 ul4 I /10 /1 | Joystick B X-axis / Secondary Disk Data 7 (SPKR strap = 1)
JBY / SDD[6] / GPI22 W15 /10 /1 | Joystick B Y-axis / Secondary Disk Data 6 (SPKR strap = 1)

PDRQ / PGNT Interface

Signal Name Pin # I/O Signal Description

PDRQA / SDD[11] JABL | W16 | I/10/1

PGNTA / SDD[10] / JAB2 T15 O/10/]

PDRQB/SDDJ[13]/JBB1 W17 1/10/1

PGNTB / SDD[12] / JBB2 Uuie | O/10/I
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Floppy Disk Interface
Signal Name Pin # I/O | Signal Description
DRVENO D9 OD | Drive Enable 0. Indicates the drive and media selected.
DRVEN1 D6 OD | Drive Enable 1. Indicates the drive and media selected.
MTRO# E9 OD | Motor Control 0. Select motor on drive 0.
MTR1# C8 OD | Motor Control 1. Select motor on drive 1
DSO0# B8 OD | Drive Select 0. Select drive 0.
DS1# A8 OD | Drive Select 1. Select drive 1
DIR# D8 OD | Direction. Direction of head movement (0 = inward motion, 1 = outward mot{pn)
STEP# ES8 OD | Step. Low pulse for each track-to-track movement of the head.
INDEX# D7 I Index. Sense to detect that the head is positioned over the beginning of a trjack
HDSEL# C7 OD [ Head Select. Selects the side for R/W operations (0 = side 1, 1 = side 0)
TRKOO# E7 I Track 0. Sense to detect that the head is positioned over track 0.
RDATA# B6 I Read Data. Raw serial bit stream from the drive for read operatrions.
WDATA# A7 OD [ Write Data. Encoded data to the drive for write operations.
WGATE# B7 OD | Write Gate. Signal to the drive to enable current flow in the write head.
DSKCHG# C6 [ Disk Change. Sense that the drive door is open or the diskette has been chjanged
since the last drive selection.
WRTPRT# A6 I Write Protect. Sense for detection that the diskette is write protected (cfuses
write commands to be ignored) W
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Parallel Port Interface

after

the

Signal Name Pin # I/O | Signal Description
PINIT# C15 10 Initialize. Initialize printer. Output in standard mode, 1/0 in ECP/EPP mode
STROBE# D16 IO | Strobe. Output used to strobe data into the printer. I/O in ECP/EPP mode.
AUTOFD# Cl6 IO | Auto Feed. Output used to cause the printer to automatically feed one ling
each line is printed. I/O pin in ECP/EPP mode.
SLCTIN# E15 I0 [ Select In. Output used to select the printer. 1/0 pin in ECP/EPP mode.
SLCT E13 | Select. Status output from the printer. High indicates that it is powered on.
ACK# B13 I Acknowledge. Status output from the printer. Low indicates that it has recegived
the data and is ready to accept new data
ERROR# Al15 I Error. Status output from the printer. Low indicates an error condition i
printer.
BUSY C13 I Busy. Status output from the printer. High indicates not ready to accept datj.
PE D13 I Paper End. Status output from the printer. High indicates that it is out of pager.
PD[7:0] Al3, E14, 10 Parallel Port Data.
D14, C14,
B14, Al4,
D15, B15

Revision 1.1April 15, 1999
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Serial Ports and Infrared Interface

Signal Name

Pin #

I/O

Signal Description

TXD1

All

Transmit Data 1. Serial port 1 transmit data out.

TXD2

D10

Transmit Data 2. Serial port 2 transmit data out.

IRTX / GPO14

E12

o|0|O

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

RXD1

B12

Receive Data 1Serial port 1 receive data in.

RXD2

B10

Receive Data 2Serial port 2 receive data in.

IRRX / GPO15

D12

Infrared Receive. IR receive data in (Rx76[5] = 0) selectable to serial port 1
or 3. General Purpose Output 15 if Rx76[5] = 1

21

RTS1#

B1l1l

Request To Send 1.Indicator that serial output port 1 is ready to transmit data.
Typically used as hardware handshake with CTS1# for low level flow cofptrol.
Designed for direct input to external RS-232C driver.

RTS2##

E10

Request To Send 2.Indicator that serial output port 2 is ready to transmit data.
Typically used as hardware handshake with CTS2# for low level flow cofptrol.
Designed for direct input to external RS-232C driver.

CTS1#

C11

Clear To Send 1. Indicator to serial port 1 that external communications devife is
ready to receive data. Typically used as hardware handshake with RTS1# for low
level flow control. Designed for input from external RS-232C receiver.

CTS2#

A9

Clear To Send 2. Indicator to serial port 2 that external communications devige is
ready to receive data. Typically used as hardware handshake with RTS2# for low
level flow control. Desig_lned for input from external RS-232C receiver.

DTR1#

D11

Data Terminal Ready 1. Serial port 1 indicator that port is powered, initializfpd,
and ready. Typically used as hardware handshake with DSR1# for qverall
readiness to communicate. Designed for direct input to external RS-232C dfjver.

DTR2#

B9

Data Terminal Ready 2. Serial port 2 indicator that port is powered, initializfpd,
and ready. Typically used as hardware handshake with DSR2# for qverall
readiness to communicate. Designed for direct input to external RS-232C dfjiver.

DSR1#

Ci12

device is powered, initialized, and ready. Typically used as hardware hangshake
with DTR1# for overall readiness to communicate. Designed for direct inputfjfrom

Data Set Ready 1.Indicator to serial port 1 that external serial communicatjons
external RS-232C receiver.

DSR2#

C10

device is powered, initialized, and ready. Typically used as hardware hangshake
with DTR2# for overall readiness to communicate. Designed for direct inputf|from

Data Set Ready 2. Indicator to serial port 2 that external serial communicatjons
external RS-232C receiver.

DCD1#

Al12

Data Carrier Detect 1. Indicator to serial port 1 that external modem is detedting

a carrier signal (i.e., a communications channel is currently open). In [irect
connect environments, this input will typically be driven by DTR1# as part gf the
DTR/DSR handshake. Designed for direct input from external RS-232C recgiver.

DCD2#

A10

Data Carrier Detect 2. Indicator to serial port 2 that external modem is detedting

a carrier signal (i.e., a communications channel is currently open). In firect
connect environments, this input will typically be driven by DTR2# as part gf the
DTR/DSR handshake. Designed for direct input from external RS-232C recgiver.

RI1#

Ell

Ring Indicator 1. Indicator to serial port 1 that external modem is detectijg a
ring condition. Used by software to initiate operations to answer and opén the
communications channel. Designed for direct input from external RS-P32C
receiver (whose input is typically not connected in direct connect environmerjts).

RI2#

C9

Ring Indicator 2. Indicator to serial port 2 that external modem is detecting afring
condition. Used by software to initiate operations to answer and open the
communications channel. Designed for direct input from external RS-P32C
receiver (whose input is typically not connected in direct connect environmerts).
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ISA Bus Interface

Signal Name Pin # I/O| Signal Description

SA[19:16], K1, K2, P3, P4,| 10 | System Address Bus SA[19-16] are connected to ISA bus SA[19-16] diredfly.

SA[15-0]/ P5, R1, R2, R3,| 10 | SA[19-17] are also connected to LA[19-17] of the ISA bus. If the audio interface is

SDD[15-0] R4, R5, T1, T2, disabled (SPKR pin strapped low), SA[15-0] are connected directly to ISA aa:ress

T3, T4, U1, U2, bus pins SA[15-0] (the audio interface pins are used for the IDE secondary data bus).
U3, Vi, v2, If the audio interface is enabled (SPKR pin strapped high), SA[15-0] are multiglexed
w1 with the IDE Secondary Data Bus. In this case, SA[15-0] may be connected ["3 both
SDD[15-0] and ISA bus SA[15-0]. However, if ISA address bus loading [is a
concern, 74F245 transceivers may be used to externally drive ISA address Hus pins
SA[15-0]. In this case, these pins would connect directly to the IDE secondaiy data
bus and to the transceiver “A” pins and the ISA address bus would connectfto the
transceiver “B” pins. SOE# would be used to control the transceiver output epables
and the ISA bus MASTER# signal would drive the transceiver direction controlg.

LA[23:20] J2,33, J4, 35 IO System “Latched” Address Bus The LA[23:20] address lines are bi-directiongl.
These address lines allow accesses to physical memory on the ISA bug| up to
16Mbytes. LA[19-17] on the ISA bus are connected to SA[19-17] (see notes apove).

SD[15:0] P2, P1, N5, N3| 10 | System Data. SD[15:0] provide the data path for devices residing on the ISAMJbus.

N1, M4, M2, X-Bus data signals XD[7:0] may be derived if needed from SD[7:0] usinfj an
L5, W4, Y4, external 74F245-type transceiver (see the XDIR pin description for transgeiver
V3, W3, Y3, connection details).

W2, Y2, Y1 SD7:4 are strap options for keyboard inputs 6:3 (see Function 0 Rx5A)

SBHE# F2 IO | System Byte High Enable. SBHE# indicates, when asserted, that a byte is being
transferred on the upper byte (SD[15:8]) of the data bus. SBHE# is negated|/during
refresh cycles.

IOR# D1 IO | I/O Read. IOR# is the command to an ISA I/O slave device that the slave may|drive
data on to the ISA data bus.

IOW# Cc2 IO | I/O Write. 10OWH# is the command to an ISA I/O slave device that the slave| may
latch data from the ISA data bus.

MEMR# U4 IO | Memory Read. MEMR# is the command to a memory slave that it may drive |data
onto the ISA data bus.

MEMW# V4 IO | Memory Write. MEMWH# is the command to a memory slave that it may latch [data
from the ISA data bus.

SMEMR# Al O | Standard Memory Read. SMEMR# is the command to a memory slave, urder
1MB, which indicates that it may drive data onto the ISA data bus

SMEMW# Bl O | Standard Memory Write. SMEMWH# is the command to a memory slave, urjder
1MB, which indicates that it may latch data from the ISA data bus.

BALE H2 O | Bus Address Latch Enable. BALE is an active high signal asserted by fhe
VT82C686A to indicate that the address (SA[19:0], LA[23:17] and the SBHE#
signal) is valid

IOCS16# F3 I | 16-Bit I/O Chip Select. This signal is driven by 1/0O devices on the ISA Bug to
indicate that they support 16-bit 1/O bus cycles.

MCS16# F1 I | Memory Chip Select 16. ISA slaves that are 16-bit memory devices drive this|line
low to indicate they support 16-bit memory bus cycles.

IOCHCK# / F4 I | /O Channel Check (Rx74[0] = 1). When this signal is asserted, it indicates that a

GPIO parity or an uncorrectable error has occurred for an I/O or memory device pn the
ISA Bus. The same pin may optionally be used as General Purpose Input 0.

IOCHRDY A2 I I/O Channel Ready (Rx74[0] = 1). This signal is normally high. Devices on fhe
ISA Bus assert IOCHRDY low to indicate that additional time (wait statep) is
required to complete the cycle.
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ISA Bus Interface (continued)

Signal Name Pin # I/O Signal Description

RFSH# E3 10 Refresh. As an output RFSH# indicates when a refresh cycle |s in
progress. RFSH# is also driven by 16-bit ISA Bus masters to indidgate a
refresh cycle.

AEN B2 O Address Enable. AEN is asserted during DMA cycles to prevent [JO
slaves from misinterpreting DMA cycles as valid 1/O cycles.

IRQ1 / MSCK D5 1/10 Interrupt Request 1 (Rx5A[1] = 0)

IRQ3 G4 I Interrupt Request 3.

IRQ4 G3 I Interrupt Request 4.

IRQ5 G2 I Interrupt Request 5.

IRQ6 / GPI4 / SLPBTN# Gl I/1/1 | Interrupt Request 6.

IRQ7 F5 I Interrupt Request 7.

IRQ8# / GPI1 w11 /1 Interrupt Request 8 from ext RTC if int RTC disabled (Rx5A[2] = (

IRQ9 H4 I Interrupt Request 9.

IRQ10 K3 | Interrupt Request 10.

IRQ11 K4 | Interrupt Request 11.

IRQ12 / MSDT C5 /10 | Interrupt Request 12. (Rx5A[1] = 0)

IRQ14 L1 I Interrupt Request 14.

IRQ15 K5 I Interrupt Request 15.

DRQ7/ GPI21, N4, /1 DMA Request. Used to request DMA services from the internal DMA

DRQ6 / GPI20, M5, /1 controller.

DRQ5/ GPI19, M1, /1

DRQ3/ GPI18, D3, /1

DRQ2/ GPI12 / SERIRQ H3, VAWE

/ GPIOE / USBOC1#, /1071

DRQ1/GPI17, E2, /1

DRQO/ GPI16 L3 /1

DACKT7# / USBIRQB / GPO21,
DACK®6# / USBIRQA / GPO20,

N2, [ O/0O/0O| Acknowledge. Used by the internal DMA controller to indicate thgt a
M3, | O/ 0O/ O] request for DMA service has been granted.

DACKS5# / MC97IRQ / GPO19 L4, |O/0/0O
| SERIRQ, /1
DACK3# / AC97IRQ / GPO18, D2, |O/0/0O
DACK2# / USBOCO# / GPIOF G5, | O/I/IO
/ GPI13, /1
DACK1# / IDEIRQB / GPO17, El, | O/O/O
DACKO# / IDEIRQA / GPO16 L2 0/0/0
TC H1 (0] Terminal Count. Asserted to DMA slaves as a terminal copnt
indicator.
SPKR/ strap V5 O/l Speaker Drive. Output of internal timer/counter 2. Also functionsjas
astrap input sampled at reset to determine the function of the Auglio /
Game interface pins: 0=Disable Audio / Game interface (pins used for
IDE Secondary Data Bus SDD[15-0] and ISA SA[15-0] pins useq for
ISA bus only), 1=Enable Audio / Game interface (pins used| for
Audio/Game functions and SDD[15-0] are multiplexed with [S5A
SA[15-0]).
SOE# us (0] ISA Address (SA) Output Enable. Asserted low when ISA addrefs
/| SCIOUT# /O (SA) is valid (deasserted when SDD is valid) when SA and SDLj are
/ GPO13 /O multiplexed on SA pins 15-0 (i.e., when SPKR is strapped loy to

enable the audio interface pins). SOE# is tied directly to the optput
enable of 74F245 transceivers that buffer IDE Secondary Bus dafa and
ISA-address (see SA pins for more information).
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Serial IRQ
Signal Name Pin # I/O Signal Description
SERIRQ / DRQ2 H3 I Serial IRQ (Rx68[3] = 1 and Rx74[6] = 0 and Rx75[3] = 1)
/ GPIOE / USBOC1#
SERIRQ / DACK5# L4 I Serial IRQ (Rx68[3] = 1 and Rx74[6] = 1)
/ GPO19 / MC97IRQ
Internal Keyboard Controller
Signal Name Pin # I/1O Signal Description
MSCK /IRQ1 D5 10/1 MultiFunction Pin (Internal mouse controller enabled by Rx5A[1])
Rx5A[1]=1 Mouse Clock. From internal mouse controller.
Rx5A[1]=0 Interrupt Request 1. Interrupt input 1.
MSDT / IRQ12 C5 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 input 12.
KBCK / A20GATE E5 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 external keyboard controller.
KBDT / KBRC A5 10/1 MultiFunction Pin (Internal keyboard controller enabled by Rx5A[0])
Rx5A[0]=1 Keyboard Data. From internal keyboard controller.
Rx5A[0]=0 Keyboard Reset. From external keyboard controller (KB[C)
for CPURST# generation
KBCS#/ ROMCS# lstrap C1 O/ 0O/l |Keyboard Chip Select(Rx5A[0]=0). To external keyboard controller chig.
Power-Up Configuration Strap (Sampled At Reset)
4.7K to GND = Socket-7, 4.7K to VCC3 = Socket-370 / Slot-1
KBIN[6-3] / SD[7-4] w4, /10 Keyboard Inputs 6-3. Sampled at reset on SD[7-4] and latched into
Y4, Rx5A[7-4].
V3,
W3
Chip Selects
Signal Name Pin # I/O Signal Description
ROMCS# / KBCS# /strap C1 O/0/1 | ROM Chip Select(Rx5A[0]=1). Chip Select to the BIOS ROM.
Power-Up Configuration Strap (Sampled At Reset)
4.7K to GND = Socket-7, 4.7K to VCC3 = Socket-370 / Slot-1
PCS0#/ GPO12 / XDIR T5 | O/10 /10| Programmable Chip Select O(Rx76[1] = 1 and Rx76[4] = 1). Assertid
during 1/0 cycles to programmable read or write ISA /O port ranges.
Addressed devices drive data to the SD pins (XDIR is disabled and ghe X-
Bus is not implemented).
MCCS#/ GPIOD / GPIO11| U8 | O/IO /10| Microcontroller Chip Select (Rx76[1] = 1 and Rx76[3] = 1). Assertid
during read or write accesses to 1/O ports 62h or 66h.
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General Purpose Inputs

Signal Name Pin# | I/O| Signal Description

GPI0 / IOCHCK# F4 | | General Purpose Input 0 (Rx74[0] = 0)

GPI1/IRQ8# W11 I | General Purpose Input 1(Rx5A[2] = 1)

GPI2 /| BATLOW# Ull | | General Purpose Input 2

GPI3/LID /| APICREQ# U10 I | General Purpose Input 3

GPI14 /IRQ6 / SLPBTN# G1 | | General Purpose Input 4

GPI5/ PME#/ THRM T11 | | General Purpose Input 5(Read pin state at function 4 Rx48[5]

GPI6 / SMBALRT# W10 | | General Purpose Input 6

GPI7 | RING# V11 I | General Purpose Input 7

GPI8 / GPO8 /| GPIOA /| GPOWE# T14 | | General Purpose Input 8(Rx74[2] = 0)

GPI19 / GPO9 / GPIOB / FAN2 /| DTEST Uil2 | | General Purpose Input 9(Rx74[3] = 0)

GPI10/ GPO10/ GPIOC / CHAS / ATEST V14 | | General Purpose Input 10(Rx74[4] = 0)

GPI11/GPO11/ GPIOD us | | General Purpose Input 11(Rx74[5] = 0)

GPI12/ GP0O24 / GPIOE / DRQ2 / SERIRQ H3 | | General Purpose Input 12(Rx75[3] = 1 & 75[1]=0 & 68[3]=0)
/ USBOC1#

GPI13/ GPO25 / GPIOF / DACK2# G5 | | General Purpose Input 13(Rx75[3] = 1 & 75[2]=0)
/| USBOCO#

GPI16 / DRQO(Rev H) L3 I | General Purpose Input 16(Rx77[7] = 1)

GPI117 / DRQ1(Rev H) E2 | | General Purpose Input 17(Rx77[7] = 1)

GPI18 / DRQ3(Rev H) D3 I | General Purpose Input 18(Rx77[7] = 1)

GPI119/ DRQ5(Rev H) M1 | | General Purpose Input 19(Rx77[7] = 1)

GPI20/ DRQ6(Rev H) M5 I | General Purpose Input 20(Rx77[7] = 1)

GPI21/ DRQ7(Rev H) N4 | | General Purpose Input 21(Rx77[7] = 1)

GPI122/ SDD6(Rev H) W15 | | General Purpose Input 22(Rx77[6] = 1, audio ena, game disa

GPI23/ SDD7(Rev H) ui4 | | General Purpose Input 23(Rx77[6] = 1, audio ena, game disa

GPI[23-16] (SD[7-0] & RFSH#) n/a | | General Purpose Inputs 16-23enabled on SD[7-0] by RFSH#

active) (Rx77[7] = 0)
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General Purpose Outputs

Signal Name Pin # 1/0| Signal Description

GPOO0O/ SLOWCLK T8 O | General Purpose Output 0 (Function 4 Rx54[0] = 0 and Rx54[1] = 0)
GPO1/ SUSA# V9 O | General Purpose Output 1 (Rx74[7] = 0 and Function 4 Rx54[2] = 1)
GPO2/ SUSB# W9 O | General Purpose Output 2 (Rx74[7] = 0 and Function 4 Rx54[3] = 1)
GPO3/SDD[2]/ SDIN2 / SUSST1#| Y17 | O |General Purpose Output 3 (Function 4 Rx54[4] = 1)

GPO4/ CPUSTP# Y12 | O [General Purpose Output 4 (Rx75[4] = 1)

GPO5/ PCISTP# V12 | O |General Purpose Output 5 (Rx75[5] = 1)

GPO6/ SUSST1# V10 [ O |General Purpose Output 6 (Rx75[6] = 1)

GPO7/ SLP# T7 O | General Purpose Output 7 (RX75[7] = 1)

GPO8/ GPI8 / GPIOA | GPOWE# T14 | O |General Purpose Output 8 (Rx74[2] = 1 and Rx76[0] = 0)

GPO9/ GPI9 / GPIOB / FAN2 Ul2 | O |General Purpose Output 9 (Rx74[3] = 1)

GPO0O10/ GPI10 / GPIOC / CHAS V14 | O |General Purpose Output 10(Rx74[4] = 1 and Rx76[2] = 0)
GPO11/GPI11/ GPIOD us O | General Purpose Output 11 (Rx74[5] = 1 and Rx76[3] = 0)

GPO12/ XDIR /| PCSO# T5 O | General Purpose Output 12 (Rx76[1] = 1 and Rx76[4] = 0)

GPO13/ SOE# / SCIOUT# 95} O | General Purpose Output 13(Rx77[0] = 1 and Rx74[7] = 0)

GPO14/ IRTX E12 | O | General Purpose Output 14 (Rx76[5] = 1)

GPO15/ IRRX D12 | O |General Purpose Output 15(Rx76[5] = 1)

GPO16/ DACKO# (Rev H) L2 O | General Purpose Output 16(Rx77[7] = 1 and Rx77[3] = 0)

GPO17/ DACK1# (Rev H) El O | General Purpose Output 17(Rx77[7] = 1 and Rx77[3] = 0)

GPO18/ DACK3# (Rev H) D2 O | General Purpose Output 18§Rx77[7] = 1 and Rx77[3] = 0)

GP0O19/ DACK5# (Rev H) L4 O | General Purpose Output 19Rx77[7] = 1 and Rx77[3] = 0)

GP0O20/ DACK6# (Rev H) M3 O | General Purpose Output 20Rx77[7] = 1 and Rx77[3] = 0)

GPO21/ DACK7# (Rev H) N2 O | General Purpose Output 21(Rx77[7] = 1 and Rx77[3] = 0)

GP0O22/ SDD8 Rev H) Y15 | O [General Purpose Output 22Rx77[6] = 1, audio enabled, game disabled)
GP023/ SDD9 Rev H) V15 [ O |General Purpose Output 23Rx77[6] = 1, audio enabled, game disabled)
GPO24DRQ2/GPI12/I0E/SIRQ/OC1 H3 O [General Purpose Output 24(Rx75[3] = 1 & Rx75[1]=1 & Rx68[3]=0)
GPO25DACK2#/GPI13/GPIOF/OCO| G5 O | General Purpose Output 25Rx75[3] = 1 & Rx75[2]=1)

GPOJ[23-16] (latched from SD[7-0]) n/a O | General Purpose Output 23-1§Rx74[7]=0) latched by GPOWE# risin
GPOWE#/ GPIOA / GPI8 / GPO8 T14 | O |General Purpose Output Write Enable(Rx74[2] = 1 and Rx76[0] = 1).
General Purpose 1/0Os

Signal Name Pin # 1/0| Signal Description
GPIOA (GPIO8) /| GPOWE# T14 | 10 | General Purpose I/O A/ 8(Rx76[0] = 0). GPOWE# if Rx76[0] = 1.
GPIOB (GPI09) / FAN2 / DTEST Ul2 | 10 | General Purpose /OB /9
GPIOC (GPIO10) / CHAS / ATEST | V14 | 10 | General Purpose /O C/ 10(Rx76[2] = 0)
GPIOD (GPIO11) /| MCCS# us IO [ General Purpose /O D/ 11
GPIOE / GPI12 H3 IO | General Purpose I/0 E
/ USBOC1# / DRQ2 / SERIRQ
GPIOF / GPI13 G5 IO | General Purpose I/O F

/ USBOCO# /| DACK2#
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Hardware Monitoring

for

Signal Name Pin # 1/0O| Signal Description

VSENS1 U13 | | |Voltage Sense 2.0V Monitor for CPU core voltage.

VSENS2 V13 | | |Voltage Sense 2.5VMonitor for North Bridge core voltage.

VSENS3 W14 [ | |Voltage Sense 5V.

VSENS4 Y14 | | [Voltage Sense 12V .Connect +12V through a resistive voltage divider to insure §V
max to the input pin (see MVP4 Design Guide for details).

VREF T13 | P |Voltage Reference for Thermal SensingbV +5%)

TSENS1 W13 [ | | Temperature Sense 1.

TSENS2 Y13 | | [Temperature Sense 2.

FAN1 T12 | | |Fan Speed Monitor 1. (3.3V only)

FAN2 / GPIOB/9 / DTEST | U12 | | |Fan Speed Monitor 2.

CHAS / GPIOC/10 / ATEST| V14 | | [Chassis Intrusion Detect(Rx76[2] = 1 and Rx74[4] = 1). Used for system seclrity
purposes.

DTEST/FAN2/ GPIOB/9 | U12 | O | Hardware Monitor Digital Test Out

ATEST / CHAS / GPIOC/1(Q V14 | O | Hardware Monitor Analog Test Out

XD Interface
Signal Name Pin # 1/0O| Signal Description
XDIR / PCSO# / GPO12 T5 | O [ X-Bus Data Direction. (Rx76[1]=0) Asserted low for all I/O read cycles and

memory read cycles to the programmed BIOS address space. XDIR is tied
to the direction control of a 74F245 transceiver that buffers the X-Bus da
ISA-Bus data. The transceiver output enable may be grounded. SDO-7 cot

Hirectly
a and
nect to

the “A” side of the transceiver and XDO0-7 connect to the “B” side. XDIR [high
indicates that SDO-7 drives XDO-7.
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Power Management
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Signal Name Pin # I/O Signal Description
MultiFunction Pin

PME# / T11 I Power Management Event(Rx74[1] = 0) (10K PU to VCCS if not used)

THRM / Thermal Alarm Monitor (Rx74[1] = 1)

GPI5 General Purpose Input 5 (pin state may be read at Function 4 I/O Rx48[

PWRBTN# Y11 I Power Button. Used by the Power Management subsystem to monitgr an
external system on/off button or switch. The VT82C686A performs a %k
debounce of this input if Function 4 Rx40[5] is setto 1. (3.3V only)

SLPBTN#/IRQ6 / GPI4 G1 /171 | Sleep Button. Used by the Power Management subsystem to monitgr an
external system sleep button or switch. (Function 4 Rx40[6]=1) (10K HU to
VCC if not used)

RSMRST# V6 I Resume Reset.Resets the internal logic connected to the VCCS power plane
and also resets portions of the internal RTC logic.

EXTSMI# Y10 IOD | External System Management Interrupt. When enabled to allow it, [
falling edge on this input causes an SMI# to be generated to the CPU tp enter
SMI mode. (10K PU to VCCS if not used) (3.3V only)

SMBALRT# / GPI6 W10 I SMB Alert (System Management Bus I/O space Rx08[3] = 1). Wher
chip is enabled to allow it, assertion generates an IRQ or SMI or gower
management event. (10K PU to VCCS if not used)

LID / GPI3 ui10 I Notebook Computer Display Lid Open / Closed Monitor. Used by the
Power Management subsystem to monitor the opening and closing pf the
display lid of notebook computers. Can be used to detect either low-t(
and/or high-to-low transitions to generate an SMI#. The VT82CG86A
performs a 200 usec debounce of this input if Function 4 Rx40[5] is set
(10K PU to VCCS if not used)

RING# / GPI7 V11 I Ring Indicator. May be connected to external modem circuitry to allow|
system to be re-activated by a received phone call. (10K PU to VCCS
used)

BATLOW# /[ GPI2 U1l I Battery Low Indicator. (10K PU to VCCS if not used) (3.3V only)

CPUSTP#/ GPO4 Y12 (@) CPU Clock Stop ( Rx75[4] = 0). Signals the system clock generatof
disable the CPU clock outputs. Not connected if not used.

PCISTP#/ GPO5 V12 o PCI Clock Stop (Rx75[5] = 0). Signals the system clock generator to digpble
the PCI clock outputs. Not connected if not used.

SLOWCLK / GPOO T8 Slow Clock (Function 4 Rx54[0] = 1 or Rx54[1] = 1).

SUSA#/ GPO1 / APICACK#| V9 0] Suspend Plane A ControkRx74[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 VCCS if not used)

SUSB#/ GPO2 / APICCS# W9 @) Suspend Plane B Contro(Rx74[7]=0 and Function 4 Rx54[3]=0). Asserted
during power management STR and STD suspend states. Used to confrol the
secondary power plane. (10K PU to VCCS if not used)

SUSC# Y9 @) Suspend Plane C Control. Asserted during power management
suspend state. Used to control the tertiary power plane. Also connedted to
ATX power-on circuitry.

SUSST1# GPO6 V10 0] Suspend Status 1Rx75[6] = 0 for GPO6 and Func4 Rx54[4] = 0 for GPQR).
Typically connected to the North Bridge to provide information on host g

SUSST1# GPO3 Y17 @) 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 VCCH.

SUSCLK T10 0] Suspend Clock. 32.768 KHz output clock for use by the North Bridge (g

.g.,

Apollo MVP3 or MVP4) for DRAM refresh purposes. Stopped dw’rng

Suspend-to-Disk and Soft-Off modes. Connect 10K PU to VCCS.
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Resets and Clocks

Signal Name Pin # I/O | Signal Description

PWRGD W6 | | Power Good. Connected to the PWRGOOD signal on the Power Supply.

PCIRST# B16 O | PCI Reset. Active low reset signal for the PCI bus. The VT82C686A will asser

this pin during power-up or from the control register.

RSTDRV J1 O | Reset Drive. Reset signal to the ISA bus. Connect through an inverter to the chipset

north bridge RESET# input and to PCI bus RESET#.

BCLK H5 O | Bus Clock. ISA bus clock.

0OSC E4 | | Oscillator. 14.31818 MHz clock signal used by the internal Timer.

RTCX1 Y5 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.

RTCX2 W5 O | RTC Crystal Output: 32.768 KHz crystal output

Power and Ground
Signal Name Pin # I/O | Signal Description
VCC F7, F10, F12- P | Core Power. 3.3V nominal (3.15V to 3.45V). This supply is turned on anly
F14, H6, H15, when the mechanical switch on the power supply is turned on and the P%RON
J6, J15, K6, K15 signal is conditioned high. This pin should be connected to the same volthge as
M6, M15, N6, the CPU /O circuitry. Internally connected to hardware monitoring system
N15, R7-R8, voltage detection circuitry for 3.3V monitoring.
R11, R14
GND F6, F11, F15, P | Ground. Connect to primary motherboard ground plane.
G6, G15, J9-J12
K9-K12, L6, L9-
L12, L15, M9-
M12, P6, P15,
R6, R15

VCCS R9-R10 P | Suspend Power. Always available unless the mechanical switch of the pgwer
supply is turned off. If the "soft-off" state is not implemented, then this pin c\%n be
connected to VCC. Signals powered by or referenced to this plane are: PWRGD,
RSMRST#, PWRBTN#, SMBCLK, SMBDATA, SUSCLK, SUSA# / GPd1,
SUSB# / GPO2, SUSC#, SUSST1# / GPOG6, GPI1 / IRQ8#, GPI2 / BATLQWH#,
GPI3/LID, GPI5 /| PME#, GPI6 /| SMBALRT#, GPI7 /| RING#, GPOO

VBAT Y6 P | RTC Battery. Battery input for internal RTC (RTCX1, RTCX2)

VREF T13 P | Voltage Referencg5V +5%). For thermal sensing and 5V input tolerance.

VCCH R12 P | Hardware Monitor Power. Power for hardware monitoring subsystem (voltige
monitoring, temperature monitoring, and fan speed monitoring). Connect to| VCC
through a ferrite bead.

GNDH R13 P | Hardware Monitor Ground. Connect to GND through a ferrite bead.

VCCU F9 P | USB Differential Output Power. Power for USB differential outputs (USBPQ|t,
PO-, P1+, P1-, P2+, P2-, P3+, P3-). Connectto VCC through a ferrite bead.

GNDU F8 P | USB Differential Output Ground. Connect to GND through a ferrite bead.
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REGISTERS Table 3. Registers
Legacy /O Reqisters
Register Overview Port |Master DMA Controller Registers | Default | Acc
The following tables summarize the configuration and I/O 00_|Channel 0 Base & Current Address RW
registers of the VT82C686A. These tables also document the 01 |Channel 0 Base & Current Count RW
power-on default value (“Default”) and access type (“Acc”) for 02 |Channel 1 Base & Current Address RW
each register.  Access type definitions used are Rw__03 |Channel 1 Base & Current Count RW
(Read/Write), RO (Read/Only), “—" for reserved / used| 04 [Channel 2 Base & Current Addresg RW
(essentially the same as RO), and RWC (or just WC) (Read|/ 05 |Channel 2 Base & Current Count RW
Write 1's to Clear individual bits). Registers indicated as RW|__06 _[Channel 3 Base & Current Address Rw
may have some read/only bits that always read back a fixgd 07 |Channel 3 Base & Current Count RW
value (usually O if unused); registers designated as RWC gr 08 |Status / Command RW
WC may have some read-only or read write bits (see individugl 09 |Write Request WO
register descriptions for details). 0A [Write Single Mask WO
Detailed register descriptions are provided in the following__0B |[Write Mode WO
section of this document. All offset and default values are__0C |Clear Byte Pointer FF WO
shown in hexadecimal unless otherwise indicated 0D [Master Clear WO
OE [Clear Mask e
Table 2. System I/O Map OF |Read / Write Mask RW

Port Eunction Actual Port Decoding
00-1F Master DMA Controller 0000 0000 000mNN on(;t %Z‘ittzrr II:Eczrrrrﬂztt g(())rr:gglller Reys Defailt Aci
20-3F Master Interrupt Controller 0000 0000 0Gkxn 51 [Master Interrunt Mask — <
40-5F Timer / Counter 0000 0000 01NN b
60-6F  Keyboard Controller 0000 0000 0 1HXN 20 |Master Interrupt Control Shadow — [RW
(60h) KBC Data 0000 0000 0110 xOx0 21 _ Master Inte_rrupt Mask_Shadow — |[RW
(61h) Misc Functions & Spkr Ctrl 0000 0000 0161 *RW if shadow registers are disabled
(64h) KBC Command / Status 0000 0000 0110 x1x0
70-77 RTC/CMOS/NMI-Disable 0000 0000 0111 Onnn | _Port |Timer/Counter Reqgisters Default | Acc
78-7F -available for system use- 0000 0000 0111 1xxx| 40 |Timer/Counter 0 Count RW
80 -reserved- (debug port) 0000 0000 1000 0000 | 41 |Timer/ Counter 1 Count RW
81-8F DMA Page Registers 0000 0000 100@n 42 |Timer / Counter 2 Count RW
90-91 -available for system use- 0000 0000 1001 000x| 43 |Timer / Counter Control WO
92 System Control 0000 0000 1001 0010
93-9F -available for system use- 0000 0000 1GGrin Port |Keyboard Controller Registers Default |Acc
AO-BF Slave Interrupt Controller 0000 0000 10&n 60 |Keyboard Controller Data RW
CO-DF Slave DMA Controller 0000 0000 116nnx 61 |Misc Functions & Speaker Control Rw
EO-FF -available for system use- 0000 0000 1 64 |Keyboard Ctrlr Command / Status RW
100-CF7  -available for system use*
CF8-CFB PClI Configuration Address 0000 1100 1111 10xx | _Port |CMOS / RTC / NMI Registers Default |Acc
CFC-CFF PCI Configuration Data 0000 1100 1111 11xx | 70 |CMOS Memory AddFG(SS &t')\lMl ?isa WO

. 71 |CMOS Memory Data (128 bytes RwW
DO00-FFFF -available for system use 72 [CMOS Memory Address =l
* On-Chip Super-I/O Functions — PC-Standard Port Addresses| 73 [CMOS Memory Data (256 bytes) RW
200-20F  Game Port 74 |CMOS Memory Address RW
2E8-2EF  COM4 75 |CMOS Memory Data (256 bytes) RwW
2F8-2FF  COM2 NMI Disable is port 70h (CMOS Memory Address) bit-7.
378-37F  Parallel Port (Standard & EPP) RTC control occurs via specific CMOS data locations (0-ODh).
3E8-3EF COMB . Ports 72-73 may be used to access all 256 locations of CMOS.
3F0-3F1  Configuration Index / Data Ports 74-75 may be used to access CMOS if the internal RTC is
3F0-3F7  Floppy Controller disabled.
3F8-3FF COM1
400-402  Parallel Port (ECP Extensions)
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Port |DMA Page Registers Default |Acc Port |Slave DMA Controller Registers Default |Acc
87 |DMA Page - DMA Channel 0 RW CO |Channel 0 Base & Current Address RW
83 |DMA Page - DMA Channel 1 RW C2 |Channel 0 Base & Current Count RW
81 |DMA Page - DMA Channel 2 RW C4 |Channel 1 Base & Current Address RW
82 |DMA Page - DMA Channel 3 RW C6 |Channel 1 Base & Current Count RW
8F [DMA Page - DMA Channel 4 RW C8 |Channel 2 Base & Current Address RW
8B |DMA Page - DMA Channel 5 R\ CA |Channel 2 Base & Current Count RW
89 |DMA Page - DMA Channel 6 RW CC |Channel 3 Base & Current Addresg RW
8A [DMA Page - DMA Channel 7 RW CE [Channel 3 Base & Current Count RW
DO [Status /Command RW
Port [System Control Registers Default | Acc D2 [Write Request WO
92 |System Control RW D4 |[Write Single Mask WO
D6 [Write Mode WO
Port |Slave Interrupt Controller Regs Default |Acc D8 |Clear Byte Pointer FF wWo
AO |Slave Interrupt Control — * DA |Master Clear WO
Al |Slave Interrupt Mask — * DC |Clear Mask WO
A0 |Slave Interrupt Control Shadow — |RW DE [Read / Write Mask RW
Al |Slave Interrupt Mask Shadow — |RW

* RW accessible if shadow registers are disabled
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Super-1/0O Configuration Registers (I/O Space) Super-l/O 1/O 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 |-reserved- 00 -
3F1 | Super-1/0 Config Data (Rx85[1]=1) 00 RwW 01 |FDC Status A/ B (Rx85[1]=0) - |RO
02 |FDC Command -- RW
Super-1/0 Configuration Regqisters (Indexed via Port 3F0/1) 03 |-reserved- 00 -]
Offset |Super-1/0O Control Default |Acc 04 |FDC Main Status - |RO
00-DF| -reserved- 00 RO 04 |FDC Data Rate Select 00 |WO
EO [Super-1/O Device ID 3C [RW 05 |FDC Data - | RW
E1 |Super-I/O Device Revision 00 [RW 06 |-reserved- 00 -
E2 |Function Select 00 [RW 07 _|Diskchange Status - |RO
E3 [Floppy Ctrlr Base Addr (def = 3F0-f))  FC |[RW 07 _|FDC Configuration Control 00 |WO
E4-E5| -reserved- 00 RO
E6 |Parallel Port Base Addr (def = 378{F) DE|RW Offset |Parallel Port (378-37F typical) Default | Acc
E7 [Serial Port 1 Base Addr (def = 3F8[F)  FE[RW 00 |Parallel Port Data - | RW
E8 [Serial Port 2 Base Addr (def = 2F8[F)  BE[RW 01 |Parallel Port Status - |RO
E9-ED| -reserved- 00 RO 02 |Parallel Port Control EOQ RW
EE |Serial Port Configuration 00 [RW 03 |EPP Address RW
EF |Power Down Control 00 [RW 04 |EPP Data Port 0 RW
FO [Parallel Port Printer Control 00 |RW 05 |EPP Data Port 1 RW
F1 |Serial Port Control 00 |RW 06 |EPP Data Port 2 RW
F2 [Test Mode (Do Not Program) 00 |[RW 07 |EPP Data Port 3 RW
F3 |-reserved- 00 RO 400h [ ECP Data / Configuration A RW
F4 [Test Mode (Do Not Program) 2 00 [RW 401h | ECP Configuration B RW
F5 -reserved- 00 RO 402h ECP EXtended Control RW
F6 |Floppy Controller Configuration 00 [RW
F7 |-reserved- 00 RO Offset |Serial Port 1 (COM1=3F8, 3=3E8) | Default [Acc
F8 |Floppy Controller Drive Select 00 |RW 0 [Transmit (Wr) / Receive (Rd) Buffe R
F9-FB| -reserved- 00 RO 1 Interrupt Enable RW
FC |General Purpose 1/0 00 [RW 2 |FIFO Control wWo
FD-FF| -reserved- 00 RO 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- --
Offset [Serial Port 2 (COM2=2F8, 4=2E8) | Default | Acc
0 [Transmit (Wr) / Receive (Rd) Buffe 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 0 Reqisters - PCl-to-ISA Bridge
Offset|Plug and Play Control Default |Acc
Configuration Space PCI-to-ISA 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 VenQor ID 1106 | Rd 53 |-reserved- 00 ]
3-2 |Device ID 0686 | RQ 54 |PCIIRQ Edge / Level Select 00 | RW
5-4 |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 [Revision ID nn__| RQ 57 |PnP Routing for PCI INTD 00 | RW
9 |Programming Interface 00 RO [58.59( -reserved- 00 1
A__|Sub Class Code 01 | RD [T5A |KBC/RTC Control x4t | RW
B_|Base Class Code 06 | RO [T5g |[internal RTC Test Mode 00 | RW
C |-reserved- (cache line size) 00 — 5C |DMA Control 00 RW
D [-reserved- (latency timer) 00 + [5FE-5D|-reserved- 00 —1
E Hegder Type 80 RO T Bit 7-4 power-up default value depends on external strapping
F |Built In Self Test (BIST) 00 RO
10-27| -reserved- (base address registers 0D —/Offset|Distributed DMA Default |Acc
28-2B| -reserved- (unassigned) 00 — [ 61-60] Channel 0 Base Address / Enable 0040 [RW
2F-2C| Subsystem ID Read 00 | RO [63-62]Channel 1 Base Address / Enable 0040 [RW
30-33| -reserved- (expan. ROM base addf) 09 — [65-64] Channel 2 Base Address / Enable 0040 [RW
34-3B| -reserved- (unassigned) 00 — [ 67-66] Channel 3 Base Address / Enable 0040 [RW
3C |-reserved- (interrupt line) 00 -+ | 69-68| Serial IRQ Control 0000| RW
3D _|-reserved- (interrupt pin) 00 —+  |6B-6A|Channel 5 Base Address / Enable 0000 |RW
3E_|-reserved- (min gnt) 00 —+ [6D-6C| Channel 6 Base Address / Enable 0000 |RW
3F_|-reserved- (max lat) 00 =+ |6F-6E| Channel 7 Base Address / Enable 0040 [RW
Configuration Space PCI-to-ISA Bridge-Specific Registers OffsetMiscellaneous Default 1Acc
Offset|ISA Bus Control Default |Acc 70 |Subsystem ID Write 00 wWp
40 |ISA Bus Control 00 RW 71-73| -reserved- 00 —
41 |ISA Test Mode 00 RwW 74 |GPIO Control 1 00 RW
42 |ISA Clock Control 00 RW 75 |GPIO Control 2 00 RW
43 |ROM Decode Control 00 RW 76 |GPIO Control 3 00 RW
44 |Keyboard Controller Control 00 RW 77 |GPIO Control 4 00 RW
45 | Type F DMA Control 00 RW 79-78| Programmable Chip Select Contro 0000 Q000 |RW
46 |Miscellaneous Control 1 00 RW [7A-7F|-reserved- 00 —
47 |Miscellaneous Control 2 00 RW 80 |[Programmable Chip Select Mask 00 RW
48 |Miscellaneous Control 3 01 RW 81 |[ISA Positive Decoding Control 1 00 RW
49 |-reserved- 00 — 82 |ISA Positive Decoding Control 2 00 RW
4A |IDE Interrupt Routing 04 RW 83 |ISA Positive Decoding Control 3 00 RW
4B |-reserved- 00 — 84 |ISA Positive Decoding Control 4 00 RW
AC |DMA / Master Mem Access Contro| 1 00 RwW 85 |Extended Function Enable 00 RwW
4D |DMA / Master Mem Access Control 2 00 RwW | 86-87| PnP IRQ/DRQ Test (do not program) 00 RW
AF-AE| DMA / Master Mem Access Control 3~ 0300 RW [ 88 |PLL Test 00 RW
89 |[PLL Control 00 RW
8A-FF|-reserved- 00 —
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PCI Function 1 Reqisters - IDE Controller

Configuration Space IDE Header Registers

Configuration Space IDE-Specific Registers

Offset|PCI Configuration Space Header Default |Acc Offset|Configuration Space IDE Rajisters | Default |Acc
1-0 |Vendor ID 1106 R( 40 |IDE Chip Enable 08 RW
3-2 [Device ID 0571 R( 41 |IDE Configuration 02 RW
5-4 |Command 0080 RO 42 |-reserved- (do not program) 09 |[RW
7-6 |Status 0280 |RW 43 |IDE FIFO Configuration 3A RW

8 [Revision ID nn RQ 44 | IDE Miscellaneous Control 1 68 RW
9 [Programming Interface 85 |RW 45 |IDE Miscellaneous Control 2 03 RW
A |Sub Class Code 01 RPD 46 |IDE Miscellaneous Control 3 CO RW
B |Base Class Code 01 RO |4B-48|IDE Drive Timing Control ABABABAB| RW
C |-reserved- (cache line size) 00 — 4C |IDE Address Setup Time FF RW
D [Latency Timer 00 RW 4D |-reserved- (do not program) 00 |RW
E |Header Type 00 RO 4E |Sec Non-1FO0 IDE Port Access Timjng FF RW
F [Built In Self Test (BIST) 00 RO 4F |Pri Non-1F0 IDE Port Access Timing FF RW
13-10| Base Address - Pri Data / Command 0000Q1F0| RQ 53-50| UltraDMA Extended Timing Control 03030303 RW
17-14| Base Address - Pri Control / Status 000003F4 | RO| 54 |UltraDMA FIFO Control 06 RW
1B-18|Base Address - Sec Data/ Commgnd 00000170| RQ55-5F| -reserved- 00 —
1F-1C| Base Address - Sec Control / Statys ~ 00000374| RQ 61-60| IDE Primary Sector Size 0200 RW
23-20| Base Address - Bus Master Contrdl  00000&WY 62-67| -reserved- 00 —
24-2F| -reserved- (unassigned) 00 — | 69-68| IDE Secondary Sector Size 020( RW
30-33| -reserved- (expan ROM base addr 00 — | 69-6F| -reserved- 00 —
34-3B| -reserved- (unassigned) 00 — 70 |IDE Primary Status 00 RW
3C |[Interrupt Line OE RW 71 |IDE Primary Interrupt Control 00 RW
3D |Interrupt Pin 00 R( 72-73| -reserved- 00 —
3E |Minimum Grant 00 R( 74 |IDE Primary Command 1 00 RW
3F |Maximum Latency 00 RO 75 |IDE Primary Command 2 00 RW
76-77| -reserved- 00 —
78 |IDE Secondary Status 00 RW
79 |IDE Secondary Interrupt Control 00 RwW
7A-7B|-reserved- 00 —
7C |IDE Secondary Command 1 00 RW
7D |[IDE Secondary Command 2 00 RW
7E-7F| -reserved- 00 —
83-80| IDE Primary S/G Descriptor Address 0000 0000 |RW
84-87| -reserved- 00 —
8B-88| IDE Secondary S/G Descriptor Addr 0000 0D00 RW
8C-97| -reserved- 00 —
99-98( IDE Configuration I/O Space 0000 RW
9A-FF|-reserved- 00 —
I/O Registers - IDE Controller (SFF 8038 v1.0 Compliant
Offset|IDE I/O Registers Default |Acc
0 |Primary Channel Command 00 RW
1 |-reserved- 00 —
2 |Primary Channel Status 00 WC
3 |-reserved- 00 —
4-7 |Primary Channel PRD Table Addr 00 RW
8 |Secondary Channel Command 00 RW
9 |-reserved- 00 —
A |Secondary Channel Status 00 WC
B |-reserved- 00 —
C-F | Secondary Channel PRD Table Addr 00 RW
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PCI Function 2 Registers - USB Controller Ports 0-1

Configuration Space USB Header Registers I/0 Regqisters - USB Controller

Offset|PCI Configuration Space Header Default [Acc Offset|USB 1/0 _Ragisters Default [Acc
1-0 |(Vendor ID 1106 R( 1-0 [USB Command 0000 | RW
3-2 |[Device ID 3038 R( 3-2 |USB Status 0000 |WC
5-4 |Command 0000 |RW 5-4 |USB Interrupt Enable 0000| RW
7-6 |Status 0200 |wC 7-6 |Frame Number 0000 RW
8 |Revision ID nn RQ B-8 [Frame List Base Address 00000000 RW
9 |Programming Interface 00 RO C |[Start Of Frame Modify 40 RW
A |Sub Class Code 03 RO [11-10]| Port O Status / Control 0080({WC
B |Base Class Code oC RO [13-12|Port 1 Status / Control 0080({wWC
C |Cache Line Size 00 RO | 14-1F| -reserved- 00 —
D [Latency Timer 16 |RW
E |Header Type 00 RO
F |BIST 00 RO

10-1F| -reserved- 00 —

23-20| USB I/O Register Base Address 00000V

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

3E-3F| -reserved- 00 —

Configuration Space USB-Specific Registers

Offset|USB Control Default |Acc
40 |USB Miscellaneous Control 1 00 [RW
41 |USB Miscellaneous Control 2 00 [RW

42-43| -reserved- 00 RO

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

46-47| -reserved- (test) RO

48-5F| -reserved- 00 —
60 |USB Serial Bus Release Number 10 RO

61-BF|-reserved- 00 —t

C1-CO| USB Legacy Support 2000({RW

C2-FH -reserved- 00 —
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PCI Function 3 Registers - USB Controller Ports 2-3

Configuration Space USB Header Registers I/0 Regqisters - USB Controller

Offset|PCI Configuration Space Header Default [Acc Offset|USB 1/0 _Ragisters Default [Acc
1-0 |(Vendor ID 1106 R( 1-0 [USB Command 0000 | RW
3-2 |[Device ID 3038 R( 3-2 |USB Status 0000 |WC
5-4 |Command 0000 |RW 5-4 |USB Interrupt Enable 0000| RW
7-6 |Status 0200 |wC 7-6 |Frame Number 0000 RW
8 |Revision ID nn RQ B-8 [Frame List Base Address 00000000 RW
9 |Programming Interface 00 RO C |[Start Of Frame Modify 40 RW
A |Sub Class Code 03 RO [11-10]| Port 2 Status / Control 0080({WC
B |Base Class Code oC RO |[13-12| Port 3 Status / Control 0080({wWC
C |Cache Line Size 00 RO | 14-1F| -reserved- 00 —
D [Latency Timer 16 |RW
E |Header Type 00 RO
F |BIST 00 RO

10-1F| -reserved- 00 —

23-20| USB I/O Register Base Address 00000V

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

3E-3F| -reserved- 00 —

Configuration Space USB-Specific Registers

Offset|USB Control Default |Acc
40 |USB Miscellaneous Control 1 00 [RW
41 |USB Miscellaneous Control 2 00 [RW

42-43| -reserved- 00 RO

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

46-47| -reserved- (test) RO

48-5F| -reserved- 00 —
60 |USB Serial Bus Release Number 10 RO

61-BF|-reserved- 00 —t

C1-CO| USB Legacy Support 2000({RW

C2-FH -reserved- 00 —
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PCI Function 4 Reqisters - Power Management
Configuration Space Power Management Header Reqisters  Configuration Space SMBus Registers
Offset|PCI Configuration Space Header Default [Acc Offset|System Management Bus Default [Acc
1-0 [Vendor ID 1106 | Rd 93-90|SMBus I/O Base (16 Bytes) 0000 0001 RW
3-2 |Device ID 3068 RQ 94-D1| -reserved- 00 J—
5-4 |Command 0000 | RO D2 |SMBus Host Configuration 00 RW
7é6 Ig'([:/tilfjsison D Onzr?o WRCC D3 [SMBus Host Slave Command 00 RW
9 |Prarammirg Interface oot RO D4 |SMBus Slave Address Shadow Poit 1 00 RW
A |Sub Class Code not RO D5 |SMBus Slave Address Shadow Poit 2 00 RW
B |Base Class Code oot RO D6 |SMBus Revision ID nn_|RO
C_[Cache Line Size 00 RO |D7-FF|-reserved- 00 | —
D [Latens Timer 00 RO
E |Header Vpe 00 RO I/0 Space Power Management- Registers
F_[BIST 00 RO - -
10-3F| -reserved- 00 1 Offset|Basic Control / Status Rejisters Default |Acc
T The default values for these registers may be changed lpy1-0 |Power Management Status 0oogwcC
writing to offsets 61-63h (see below). 3-2 |Power Management Enable 000Q RwW
5-4 |Power Management Control 0000 RW
. . . 6-7 |-reserved- 00 —
Configuration Space Power Management Reqisters B-8 |Power Management Timer 0000 0000 RW
Offset|Power Management Default |Acc C-F |-reserved- 00 —
40 |General Configuration 0 00 RW | Offset|Processor Reisters Default |Acc
41 |General Configuration 1 00 RW | 13-10| Processor and PCI Bus Control 0000 d000 |RW
42 |ACPI Interrupt Select 00 RW 14 |Processor LVL2 00 |[RO
43 |Internal Timer Read Test — RO 15 |Processor LVL3 00 (RO
45-44| Primary Interrupt Channel 0000] RW |16-1F|-reserved- 00 | —
47-46| Secondary Interrupt Channel 000( RW | Offset|General Purpose Reisters Default |Acc
4B-48|Power Mgmt I/O Base (256 Bytes) |0000 0001 RW 21-20| General Purpose Status oooQwcC
4C |Host Bus Power Management Control 00 RW | 23-22| General Purpose SCI Enable 0000 |RW
4D |Throttle / Clock Stop Control 00 RW | 25-24| General Purpose SMI Enable 000( RW
4E-AF| -reserved- 00 | — 26-27| -reserved- 00 | —
53-50| GP Timer Control 0000 0000 RW | Offset|Generic Registers Default |Acc
54 [Power Well Control 00 RW 29-28| Global Status 0000 |WC
55-60| -reserved- 00 | — 2B-2A|Global Enable 0000 R\
61 |Write value for Offset 9 (Prog Intfc) 00 |[WO 2D-2C| Global Control 0010 RW
62 |Write value for Offset A (Sub Clasg 00 (WO 2E |-reserved- 00 —
63 |Write value for Offset B (Base Class) 00 (WO 2F [SMI Command 00 RW
64-7F| -reserved- 00 | — 33-30]| Primary Activity Detect Status 0000 0g8uC
37-34| Primary Activity Detect Enable 0000 0000 RW
Configuration Space Hardware Monitor Registers 3B-38| GP Timer Reload Enable 0000 0000 RW
Offset|System Management Bus Default |Acc 3C-3F| -reserved- 0 | —
71-70|Hardware Mon 10 Base (128 Bytes) 0001 [ RW Offset|General Purpose /O Rejisters Default |Acc
72-73| -reserved- 00 | — 40-43| -reserved- 00 —
74 |Hardware Monitor Control 00 |IRW 44 |External SMI Input Value input |RO
75-8F| -reserved- 00 | — 45 |IRQ Resume Status 00 |RO
46-47| -reserved- 00 —
4B-48| GPI Port Input Value input | RO
4F-4C| GPO Port Output Value 03FF FRFF RW
50-FF| -reserved- 00 —
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I/O Space System Management Bus Regqisters I/O Space Hardware Monitor Registers
Offset|System Management Bus Default |Acc Offset|Hardware Monitor Default |Acc
0 |SMBus Host Status 00 |WC 00-3F| Value RAM
1 |SMBus Slave Status 00 RW |00-1C| -reserved- 00 | —
2 |SMBus Host Control 00 RW 1D TSENS3 Hot Hi Limit 00 RW
3 |SMBus Host Command 00 RW 1E TSENS3 Hot Hysteresis Lo Lim 00 RW
4 |SMBus Host Address 00 RW 1F TSENS3 (Int) Temp Reading 00 RW
5 |SMBus Host Data 0 00 RW 20 TSENS1 (W13) Temp Reading 00 RW
6 |SMBus Host Data 1 00 RW 21 TSENS2 (Y13) Temp Reading 00 RW
7 |SMBus Block Data 00 RW 22 VSENS1 (U13) Voltage Reading 00 RwW
8 |SMBus Slave Control 00 RW 23 VSENS2 (V13) Voltage Reading 00 RW
9 |[SMBus Shadow Command 00 [RO 24 Internal Core VCC Voltage Readjng 00 RW
A-B |SMBus Slave Event 0000 | RW 25 VSENS3 (W14) Voltage Reading 00 RW
C-D |SMBus Slave Data 0000 [RO 26 VSENS4 (Y14) Voltage Reading 00 RW
E-F |-reserved- 00 | — 27-28| -reserved- 00 | —
29 FAN1 (T12) Count Reading 00 RW
2A FAN2 (U12) Count Reading 00 RW
2B VSENS1 Voltage High Limit 00 R\
2C VSENS1 Voltage Low Limit 00 R\V
2D VSENS2 Voltage High Limit 00 R\
2E VSENS?2 Voltage Low Limit 00 R\V
2F Internal Core VCC High Limit 00 RW
30 Internal Core VCC Low Limit 00 R\V
31 VSENS3 Voltage High Limit 00 RW
32 VSENS3 Voltage Low Limit 00 R\V
33 VSENS4 Voltage High Limit 00 RW
34 VSENS4 Voltage Low Limit 00 R\V
35-38| -reserved- 00 | —
39 TSENS1 Hot High Limit 00 RW
3A TSENS1 Hot Hysteresis Lo 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 Hysteresis Lo Lim 00 RW
3F Stepping ID Number 00 RW
40 |Hardware Monitor Configuration 08 RW
41 |Hardware Monitor Interrupt Status [L 00 [RO
42 |Hardware Monitor Interrupt Status P 00 [RO
43 |Hardware Monitor Interrupt Mask 1 00 RwW
44 |Hardware Monitor Interrupt Mask 2 00 RwW
45-46| -reserved- 00 | —
47 |Hardware Monitor Fan Configuratign 50 RW
48 |-reserved- 00 | —
49 |HW Mon Temp Value Lo-Order Bits 00 RW
4A |-reserved- 00 —
4B |Temperature Interrupt Configuration 15 RW
AC-FF| -reserved- 00 | —
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PCI Function 5 & 6 Reqisters — AC97 / MC97 Codecs

Function 5 Configuration Space AC97 Header Reqisters

Function 6 Configuration Space MC97 Header Reqisters

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

8 |Revision ID nn RQ 8 |Revision ID nn RQ

9 |Programming Interface 00 RO 9 |Programming Interface 00 RO

A |Sub Class Code 01 RO A |Sub Class Code 80 RO

B |Base Class Code 04 RO B |Base Class Code 07 RO

C |Cache Line Size 00 RO C |Cache Line Size 00 RO

D [Latency Timer 00 |RW D |Latency Timer 00 |RW

E |Header Type 00 RO E |Header Type 00 RO

F |BIST 00 RO F |BIST 00 RO
13-10| Base Address 0 - SGD Control/Status 0000 (RO 13-10| Base Address 0 - SGD Control/Status 0000 (ROL
17-14| Base Address 1 — FM NMI Status 0000 oW 17-14| Base Address 1 — FM NMI Status 0000 oW
1B-18| Base Address 2 (reserved) 0000 0000 | — [1B-18|Base Address 2 (reserved) 0000 0000 | —
1F-1C| Base Address 3 (reserved) 0000 JO00 | — | 1F-1C| Base Address 3 (reserved) 0000 Jooo | —
23-20| Base Address 4 (reserved) 0000 g000 | — | 23-20| Base Address 4 (reserved) 0000 g000 | —
27-24| Base Address 5 (reserved) 0000 000 | — | 27-24| Base Address 5 (reserved) 0000 g000 | —
28-2F| -reserved- 00 — 28-2F| -reserved- 00 —
33-30| Expansion ROM (reserved) 0000 0P00 [— | 33-30| Expansion ROM (reserved) 0000 000 |(—

34-3B| -reserved- 00 —t 34-3B| -reserved- 00 —t
3C |[Interrupt Line 00 |RW 3C |Interrupt Line 00 |RW
3D |Interrupt Pin 03 R( 3D |Interrupt Pin 03 R(

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

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

Offset|Audio Codec Link Control Default |Acc Offset{Modem Codec Link Control Default |Acc
40 |AC-Link Interface Status 00 |RO 40 |AC-Link Interface Status 00 |RO
41 |AC-Link Interface Control 00 RW 41 |AC-Link Interface Control 00 RW
42 |Function Enable 00 RW 42 |Function Enable 00 RW
43 |Plug and Play Control 1C RW 43 |Plug and Play Control 1C RW
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 RO 48 |FM NMI Control 00 RO

49-FF| -reserved- 00 — 49-FF| -reserved- 00 —

Note that these registers are the same as function 6 except for Note that these registers are the same as function 5 except for
offset 44 (Read / Write in function 6) offset 44 (Read Only in function 5)
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I/0 Reqisters (/0O Base 0) — AC97 Scatter-Gather DMA

I/0 Reqisters (I/0O Base 0) — MC97 Scatter-Gather DMA

Offset| AC97 SGD 1/O Rajisters Default |Acc Offset|MC97 SGD I/O Renisters Default |Acc
0 |SGD Read Channel Status 00 ([wC 40 |SGD Read Channel Status 00 |wC
1 |[SGD Read Channel Control 00 RW 41 |SGD Read Channel Control 00 RW
2 |SGD Type 00 RW 42 |SGD Type 00 RW
3 |Reserved 00 — 43 |Reserved 00 —
7-4 |SGD Read Chan Table Pointer Bagg000 0000 WH 47-44| SGD Read Chan Table Pointer Bag@000 0000 WH
SGD Read Channel Current Address RD SGD Read Channel Current Address RD
B-8 |Reserved (Test) 0000 00PRO 4B-48| Reserved (Test) 0000 0Q@mO
F-C |SGD Read Chan Current Count 0000 0RO 4F-4C| SGD Read Chan Current Count 0000 QeR0
10 [SGD Write Channel Status 00 |(WC 50 |SGD Write Channel Status 00 |WC
11 [SGD Write Channel Control 00 RW 51 |SGD Write Channel Control 00 RW
12 |SGD Type 00 RW 52 [SGD Type 00 RW
13 |[Reserved 00 —t 53 |Reserved 00 —t
17-14| SGD Write Chan Table Pointer Bag@000 0000 WH 57-54 SGD Write Chan Table Pointer Bas@000 0000 WH
SGD Write Channel Current Address RD SGD Write Channel Current Address RD
1B-18| Reserved (Test) 0000 00O 5B-58| Reserved (Test) 0000 0Q@RO
1F-1C| SGD Write Channel Current Countf 0000 ORQ 5F-5C| SGD Write Channel Current Countl 0000 0RO
20 |SGD FM Channel Status 00 (wC 60-7F| Reserved 00 —
21 |SGD FM Channel Control 00 RW  The above registers are writable frgumction 6 only. They
22 |SGD FM Type 00 RW  are Read/ Only ifunction 5
23 |Reserved 00 —
27-24| SGD FM Channel Table Pointer Ba6600 00090 WH Offset|AC97 Controller I/O Registers Default |Acc
SGD FM Channel Current Address RD 83-80| AC97 Controller Command / Statug 0000 0000 |RW
2B-28| Reserved (Test) 0000 00O 87-84| SGD Status Shadow 0000 00B®
2F-2C| SGD FM Channel Current Count 0000 OpRO The above registers are writable frdsnth function 5 and
30-3F| Reserved 00 —  function 6.
The above registers are writable frgumction 5 only. They
are Read / Only ifunction 6 Offset|AC97 Controller I/O Registers Default |[Acc
8B-88| Codec GPI Interrupt Status / GPIO 0000 GWC
8F-8C| Codec GPI Interrupt Enable 0000 0P00 RW
90-FF| Reserved 00 —
The above registers are writable frgumction 6 only. They
are Read / Only ifunction 5
I/0 Registers (1/0 Base 1) — FM NMI Status
Offset|FM NMI Status Registers Default |Acc
0 |FM NMI Status 00 |[RO
1 |FM NMI Data 00 RO
2 |FM NMI Index 00 RO
3 |Reserved 00 —

The above registers are accessable thréwuttion 5 only.
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I/0O Registers — SoundBlaster Pro I/0 Registers — Game Port

Offset [SB Pro Regqisters (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 \We) 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) \We)
A  |Sound Processor Data RO
B |-reserved- 00 --
C [Sound Processor Command / Datal WR

Sound Processor Buffer Status RD

D |-reserved- 00 --
E [Snd Processor Data Available Statyus RO
F |-reserved- 00 --

Port |SB Pro Regs (same as offsets 8 & PDefault | 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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Reqister 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
Mechanism #1 listed are integrated on-chip. These registers are implemented

Configuration Space 1/0O

word accesses will be passed on unchanged.

Port CEB-CFE8 - Configuration Address ....................e.... RW
31 Configuration Space Enable
0 Disabled .....ccocovviiiiiiiii default
1 Convert configuration data port writes to
configuration cycles on the PCI bus

generations of PC hardware.
information purposes only.
actions and programming of these registers are included in
numerous
information here is beyond the scope of this document). All of
these registers reside in I/O space.

These registers are listed for
Detailed descriptions of the
that

industry  publications (duplication  of

30-24 Reserved .......ccccccciiiiiiiiiiieeeeeeeeeeenn always reads 0 7

23-16 PCI Bus Number 6
Used to choose a specific PCI bus in the system

15-11 Device Number

Used to choose a specific device in the system

Function Number

Used to choose a specific function if the selected

device supports multiple functions 5

10-8

Port 61 - Misc Functions & Speaker Control................. RW
Reserved ....cccocciiiiiiiiiii always reads 0
IOCHCK#H ACHIVE .o 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 NMI to the CPU if NMI is enabled.
Timer/Counter 2 OULPUL.........cuvvveieeiiiiiiiieeeeeeenn, RO

s Ssegtljsf)r I:(lajlr;cbte; specific DWORD in the device’s This bit reflects thg o'utput of Timer/Counter 2
configuration space without any synchronization.
1-0 Fixed .. always reads 0 4 Re_fres_h Detected............... ST P PR RO
This bit toggles on every rising edge of the ISA bus
Port CFF-CFC - Configuration Datal ........c.cccevcecceennee. RW REFRESH# signal.
3 IOCHCK# Disable........c.ccooeviiiiiiiiiiiiiieeeeeee RW
0 Enable IOCHCK# assertions.................. default
Refer to PCI Bus Specification Version 2.1 for further details 1 ‘I‘:orce IOCHC,K#;L, |nagt|_ve ) anq clear any
on operation of the above configuration registers. IOCHCK# Active” condition in bit-6
2 Reserved ... RW, default=0
1 Speaker Enable..........cccccoiiiiiiiiiiiii, RW
0 Disable.......ccoooiiii default
1 Enable Timer/Ctr 2 output to drive SPKR pin
0 Timer/Counter 2 Enable............ccccciiiiiiiiiiiienen, RW
0 Disable.........oooi, default
1 Enable Timer/Counter 2
Port 92h - System Control........cocevveeeeieeeeeieiiieiiiieeeeeee RwW
7-6 Hard Disk Activity LED Status
0 Off default
1-3 On
5-4 Reserved ..., always reads 0
3 Power-On Password Bytes Inaccessablalefault=0
2 Reserved ..o always reads 0
1 A20 Address Line Enable
0 A20 disabled / forced 0 (real mode) ...... default
1 A20 address line enabled
0 High Speed Reset

0 Normal
1 Briefly pulse system reset to switch from
protected mode to real mode
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Keyboard Controller Reqisters Port 64 - Keyboard / Mouse Status ...........oooeeeveiiiiieeeennesss RO

The keyboard controller handles the keyboard and mouse 7

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

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

Traditional (non-integrated) keyboard controllers have an
“Input Port” and an “Output Port” with specific pins dedicated
to certain functions and other pins available for general
purpose I/0. Specific commands are provided to set these pins
high and low. All outputs are “open-collector” so to allow
input on one of these pins, the output value for that pin would
be set high (non-driving) and the desired input value read on
the input port. These ports are defined as follows:

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 NOEITOM e default
1 Error
Mouse Output Buffer Full
0 Mouse output buffer empty.......ccceeeeee.... default
1 Mouse output buffer holds mouse data
Keylock Status
0 Locked
1 Free
Command / Data
0 Last write was data write ....................... default
1 Last write was command write
System Flag
0 Power-On Default........ccccoocevvvviieeriennnnn.. default

1 Self Test Successful

Input Buffer Full
0 Input Buffer EmMpty.......ccccoeeviiiiiiiiiinnnnn, default
1 Input Buffer Full

P16 - user-defined - -
P17 - undefined - -

Qutput Port Lo Code Hi Code
P20 - SYSRST (1=execute reset) - -
P21 - GATEA20 (1=A20 enabled) - -
P22 - Mouse Data Out B4 BC
P23 - Mouse Clock Out B5 BD
P24 - Keyboard OBF Interrupt (IRQ1) — -
P25 - Mouse OBF Interrupt (IRQ 12) - -
P26 - Keyboard Clock Out - -
P27 - Keyboard Data Out - -

Test Port Lo Code Hi Code
TO - Keyboard Clock In - -
T1 - Mouse Clock In - -
Note: Command code COh transfers input port data to the
output buffer. Command code DOh copies output port values
to the output buffer. Command code EOh transfers test input
port data to the output buffer.

rol@ Noorwnrol Nouswnrof@

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

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

Input Port Lo Code Hi Cod
218 - Koéyboard Data In 0 ?Soe I OBSE Keyboard Output Buffer Full
P11 - Mouse Data In B1 B9 0 Keyboard Output Buffer Empty............. default
P12 - Turbo Pin (PS/2 mode only) B2 BA 1 Keyboard Output Buffer Full
Eii ] user-gegneg gg EE KBC Control Register .......... (R/W via Commands 20h/60h)
- user-define
P15 - user-defined B7 BE Reserved ... always reads 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..........ccoveveiiiiiiiiiiiiieeeeeeae, default
Mouse Disable
0 Enable Mouse Interface..........cccoeeuunveeee. default

1 Disable Mouse Interface

Keyboard Disable
0 Enable Keyboard Interface .................... default
1 Disable Keyboard Interface

Keyboard Lock Disable

0 Enable Keyboard Inhibit Function......... default
1 Disable Keyboard Inhibit Function
System Flag........ccooveeeiiiiiee e default=0

This bit may be read back as status register bit-2
Mouse Interrupt Enable
0 Disable mouse interrupts ...........cccceeueeee. default
1 Generate interrupt on IRQ12 when mouse data
comes in output bufer
Keyboard Interrupt Enable
0 Disable Keyboard Interrupts.................. default
1 Generate interrupt on IRQ1 when output buffer
has been written.
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Port 64 - Keyboard / Mouse Command.......................... WO
This port is used to send commands to the keyboard / mouse

controller. The command codes recognized by the
VT82C686A are listed n the table below.

Note: The VT82C686A Keyboard Controller is compatible
with the VIA VT82C42 Industry-Standard Keyboard
Controller except that due to its integrated nature, many of the
input and output port pins are not available externally for use
as general purpose I/O pins (even though P13-P16 are set on
power-up as strapping options). In other words, many of the
commands below are provided and “work”, but otherwise
perform no useful function (e.g., commands that set P12-P17
high or low). Also note that setting P10-11, P22-23, P26-27,
and TO-1 high or low directly serves no useful purpose, since
these bits are used to implement the keyboard and mouse ports
and are directly controlled by keyboard controller logic.

Table 4. Keyboard Controller Command Codes

Code Keyboard Command Code Description Code
20h Read Control Byte (next byte is Control Byte) coh
21-3Fh  Read SRAM Data (next byte is Data Byte)
60h Write Control Byte (next byte is Control Byte) C1h
61-7Fh  Write SRAM Data (next byte is Data Byte)
9xh  Write low nibble (bits 0-3) to P10-P13 C2h
Alh Output Keyboard Controller Version # csh
Adh Test if Password is installed

(always returns F1h to indicate not installed) Co9h
AT7h Disable Mouse Interface
A8h Enable Mouse Interface CAh
A%h Mouse Interface Test (puts test results in port 60h)

(value: 0=0K, 1=clk stuck low, 2=clk stuck high, DOh
3=data stuck lo, 4=data stuck hi, FF=general error)

AAh KBC self test (returns 55h if OK, FCh if not) D1h
ABh Keyboard Interface Test (see A9h Mouse Test)
ADh Disable Keyboard Interface D2h

AEh Enable Keyboard Interface
AFh Return Version #

BOh Set P10 low
Bilh Set P11 low
B2h Set P12 low D4h
B3h Set P13 low

D3h

EOh
B4h Set P22 low Exh
B5h Set P23 low Exh

B6h Set P14 low
B7h Set P15 low
B8h Set P10 high
B9h 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

Keyboard 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=0 if 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 as if 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 I/O Reqisters

Ports 00-OF - Master DMA Controller

Ports 80-8F - DMA Page Registers

Channels 0-3 of the Master DMA Controller control System There are eight DMA Page Registers, one for each DMA

DMA Channels 0-3. There are 16 Master DMA Controller channel.

These registers provide bits 16-23 of the 24-bit

registers: address for each DMA channel (bits 0-15 are stored in
/O Address Bits 15-0 Register Name registers in the Master and Slave DMA Controllers). They are
0000 0000 000x 0000  Ch 0 Base / Current Address ~ Rw located at the following I/0 Port addresses:
0000 0000 000x 0001  Ch 0 Base / Current Count RW |/O Address Bits 15-0 _Register Name
0000 0000 000x 0010  Ch 1 Base / Current Address RW 0000 0000 10000111  Channel 0 DMA Page (M-0)......... RW
0000 0000 000x 0011  Ch 1 Base / Current Count RW 0000 0000 1000 0011 Channel 1 DMA Page (M-1)......... RW
0000 0000 000x 0100  Ch 2 Base / Current Address RW 0000 0000 1000 0001  Channel 2 DMA Page (M-2)......... RW
0000 0000 000x 0101  Ch 2 Base / Current Count RW 0000 0000 1000 0010 Channel 3 DMA Page (M-3)......... RW
0000 0000 000x 0110  Ch 3 Base / Current Address RW
0000 0000 000x 0111  Ch 3 Base / Current Count ry 000000001000 1111 Channel 4 DMA Page (S-0) .......... RW
0000 0000 000x 1000  Status / Command RW 0000 0000 1000 1011  Channel 5 DMA Page (S-1) .......... RW
0000 0000 000x 1001 Write Request wo 0000 0000 1000 1001 Channel 6 DMA Page (S-2) .......... RW
0000 0000 000x 1010  Write Single Mask WO 0000 0000 1000 1010  Channel 7 DMA Page (S-3) ......... RW
0000 0000 000x 1011  Write Mode WO .
0000 0000 000x 1100  Clear Byte Pointer F/F wo LA Controller Shadow Registers .
0000 0000 000x 1101  Master Clear wo The DMA Controller shadow registers are enabled by setting
0000 0000 000x 1110  Clear Mask wo function 0 Rx77 bit 0. If the shadow registers are enabled,
0000 0000 000x 1111 R/W All Mask Bits rw they are read back at the indicated I/O port instead of the
standard DMA controller registers (writes are unchanged).
Ports CO-DF - Slave DMA Controller Port 0 —Channel 0 Base AdAress ......ooioeieieiiriirieiiiseiiene, RO
Channels 0-3 of the Slave DMA Controller control System Port 1 —Channel 0 Byte Count........ooeiiiiiiiiiiiiiieiiiiiieeene, RO
DM_A Ch.annels 4-7.  There are 16 Slave DMA Controller Port 2 —Channel 1 Base Address ........cooceeeuiiieniiieeniiiennnsee. RO
registers: Port 3 —Channel 1 Byte COUNt .. iiieiiiiiiiiieiiiiieiiiiiieas RO
I/0O Address Bits 15-0 _Reqister Name Port 4 —Channel 2 Base Address ........cooceeeiiieiiiieeniiiennnsee. RO
0000 0000 1100 000x  Ch 4 Base / Current Address RW Port5 —Channel 2 Byte CouUNt.......ccuuiiieniiiieiiieiiieeieieeaess RO
0000 0000 1100 001x  Ch 4 Base / Current Count RW Port 6 —Channel 3 Base AdAress .........ccoeeiiiiieeeniiiiiieennness RO
0000 0000 1100 010x  Ch 5 Base / Current Address RW Port 7 —Channel 3 Byte CouUNt........cuuiiieniiiieiiieiiieeieieeaess RO
0000 0000 1100 011x Ch 5 Base / Current Count RW st .
0000 0000 1100 100x  Ch 6 Base / Current Address RW Port 8 -1 dRead Channel 0-3 Command Re_mster .......... RO
Port 8 —2" Read Channel 0-3 Request Register.............. RO
0000 0000 1100 101x Ch 6 Base / Current Count RW 7 -
Port 8 —3° Read Channel 0 Mode RegiSter..................... RO
0000 0000 1100 110x  Ch 7 Base / Current Address RW 0 -
Port 8 —4" Read Channel 1 Mode ReqiSter .......occoceieieeeas RO
0000 0000 1100 111x Ch 7 Base / Current Count RW h -
Port 8 —5" Read Channel 2 Mode ReqiSter ........coceeeieeeas RO
0000 0000 1101 000x  Status / Command RW Port 8 —6" Read Channel 3 Mode Register RO
0000 0000 1101 001x  Write Request wo ————4————4—— 00 00/ /s
0000 0000 1101 010x  Write Single Mask WO Port F —Channel 0-3 Read All MasK..........ccoeeiiiiievennnnnssss RO
0000 0000 1101 011x  Write Mode WO
0000 0000 1101 100x ~ Clear Byte Pointer F/F WO gg:: gg :822222: g gatseeCA:L?r:fss .................................... IEC_())
0000 0000 1101 101x  Master Clear WO Ve COUNt ...ttt
0000 0000 1101 110x  Clear Mask WO Port C8 —Channel 6 Base Address........coooevveeiiiieniiieenneeen, RO
) . Port CA —Channel 6 Byte Count.........ccuiiiiiieveeiiiiieiennees, RO
000000001101 111x  ReadMite All Mask Bits WO Port CC —Channel 7 Base AddressS........cooiviveuiiieeniiieennesse. RO
Note that not all bits of the address are decoded. Port CE —Channel 7 Byte CouNt ........coceuuiiieeniiieeiiiienneneees RO
st .
The Master and Slave DMA Controllers are compatible with Pt DO —1dRead Channel 4-7 Command Register........ RO
the Intel 8237 DMA Controller chip. Detailed description of Port DO _fd Read Channel 4-7 Request Register............ RO
8237 DMA controller operation can be obtained from the Intel Port DO —S‘h Read Channel 4 Mode Reqister ................. RO
: Port DO —4" Read Channel 5 Mode Reqister .................. RO
Peripheral Components Data Book and numerous othe - -
industry publications. Port DO —5" Read Channel 6 Mode Register .................. RO
Port DO —6" Read Channel 7 Mode Register .................. RO
Port DE —Channel 4-7 Read All MasK .........ocoovvvniiiennnneee. RO
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Interrupt Controller Registers Interrupt Controller Shadow Reqisters

The following shadow registers are enabled by setting function
-21 - p ;
Ports 20-21 - Master Interrupt Controller 0 Rx47[4]. If the shadow registers are enabled, they are read

The Master Interrupt Controller controls system interrupt p,oi at the indicated I/0 port instead of the standard interrupt
channels 0-7. Two registers control the Master Interrupt.qnirolier registers (writes are unchanged).

Controller. They are:

/O Address Bits 15-0 _Register Name Port 20 - Master Interrupt Control Shadow .................. RO
0000 0000 001xxx0  Master Interrupt Control RW Port AO - Slave Interrupt Control Shadow ..................... RO
0000 0000 001xxx1  Master Interrupt Mask RW 7 ReServed oo always reads 0
. 6 OCWS3hit 2 (POLL)
Note that not all bits of the address are decoded. 5  OCWS3 bit 0 (RIS)
The Master Interrupt Controller is compatible with the Intel 4  OCWB3 bit 5 (SMM)
8259 Interrupt Controller chip. Detailed descriptions of 8259 3  OCW2 bit 7 (R)
Interrupt Controller operation can be obtained from the Intel 2 ICW4 bit 4 (SFNM)
Peripheral Components Data Book and numerous other 1 ICW4 bit 1 (AEOI)
industry publications. 0 ICW1 bit 3 (LTIM)
Port 21 - Master Interrupt Mask Shadow ....................... RO
Ports AO-A1 - Slave Interrupt Controller Port Al - Slave Interrupt Mask Shadow ........................ RO

7-5 Reserved ..., always reads 0

The Slave Interrupt Controller controls system interrupt
4-0 T7-T3 of Interrupt Vector Address

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

I/O Address Bits 15-0 _Reqister Name

Timer / Counter Reqisters

0000 0000 101xxx0  Slave Interrupt Control RwW Ports 40-43 - Timer / Counter Registers
0000 0000 101xxx1  Slave Interrupt Mask RW There are 4 Timer / Counter registers:

. I/O Address Bits 15-0 _ Reqister Name
Note that not all address bits are decoded. 0000 0000 010x xx00 _ Timer / Counter O Count RW
The Slave Interrupt Controller is compatible with the Intel 0000 0000 010x xx01  Timer / Counter 1 Count RW
8259 Interrupt Controller chip. Detailed descriptions of 82590000 0000 010x xx10  Timer / Counter 2 Count RW

Interrupt Controller operation can be obtained from the Intelpo00 0000 010x xx11  Timer / Counter Cmd Mode WO
Peripheral Components Data Book and numerous other

industry publications. 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 Reqisters

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 (LSBSIMSB 2")RO
Port 41 — Counter 1 Base Count Value (LSBSIMSB 2")RO

Port 42 — Counter 2 Base Count Value (LSBIMSB 2™)RO
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CMOS / RTC Reqisters

Offset Description Binary Range BCD Range
Port 70 - CMOS AddresS ........cueeveeeeeeiiiiiiiiiieeiiiiiiiiesees RW 00 Seconds 00-3Bh 00-59h
7 NMIDisable.......cccccoeeiiiiiiiiee e RwW 01 Seconds Alarm 00-3Bh 00-59h
0 Enable NMI Generation. NMI is asserted on 02 Minutes 00-3Bh 00-59h
encountering IOCHCK# on the ISA bus or 03 Minutes Alarm 00-3Bh 00-59h
SERR# on the PCI bus. 04 Hours am 12hr: 01-1Ch 01-12h
1 Disable NMI Generation........................ default pm 12hr: 81-8Ch 81-92h
6-0 CMOS Address(lower 128 bytes)....................... RW 24hr: 00-17h 00-23h
05 Hours Alarm am 12hr: 01-1Ch 01-12h
Port 71 -CMOS Dat@.....ooeeeeeiieiiiiiieieeieeeeeieeeeen, RW pm 12hr: 81-8Ch 81-92h
7-0 CMOS Data (128 bytes) 24hr: 00-17h 00-23h
Note: Ports 70-71 may be accessed if Rx5A bit-2 is set to 06 ~ Day of the WeekSun=1: 01-07h 01-07h
one to select the internal RTC. If Rx5A bit-2 is setto 07  Day of the Month 01-1Fh 01-31h
zero, accesses to ports 70-71 will be directed to an 98 Month 01-0Ch 01-12h
external RTC. 09 Year 00-63h 00-99h
Port 72 - CMOS AdAreSS ...ueeeeeeiiiiieeiiiiiiiiiieiiieeeen RW  0OA Redqister A
7-0 CMOS Address(256 bytes)...........ccceevevreerennnn. RW 7 UIP  Update In Progress
6-4 DV2-0 Divide (010=ena osc & keep time)
Port 73 - CMOS Data.......ccceeeeiiiiiiiiiiiiiiiiieieeeeeeeeieeee RW 3-0 RS3-0 Rate Select for Periodic Interrupt

7-0 CMOS Data (256 bytes)

Note: Ports 72-73 may be accessed if Rx5A bit-2 is set to OB Register B

. . 7 SET Inhibit Update T i
one to select the internal RTC. If Rx5A bit-2 is set to 6 PIE I;le:i(;dicr;n;ﬁug?giaekrﬂse
zero, accesses to ports 72-73 will be directed to an 5 AIE  Alarm Interrupt Enable
external RTC. 4  UIE Update Ended Interrupt Enable
3 SQWE No function (read/write bit)
Port 74 - CMOS AdAIeSS ....vveeeeiiieiiiiiiiiiiiiieiiiiieeee RW 2 DM  Data Mode (0=BCD, 1=binary)
7-0 CMOS Address(256 bytes).........cccccvvvviirinnnen. RW 1 24/12 Hours Byte Format (0=12, 1=24)
POrt 75 - CMOS Datl.c..ireecissieeeosssescessisiesssseceesssseeens RW 0  DSE Daylight Savings Enable
7-0 CMOS Data (256 bytes) 0C Register C
Note: Ports 74-75 may be accessed only if Function 0 Rx5B 7 IRQF Interrupt Request Flag
bit-1 is set to one to enable the internal RTC SRAM 6 PF  Periodic Interrupt Flag
and if Rx48 bit-3 (Port 74/75 Access Enable) is set to 5 AF  Alarm Interrupt Flag

4 UF  Update Ended Flag

one to enable port 74/75 access.
P 3-0 0 Unused (always read 0)

Note: Ports 70-71 are compatible with PC industry-
standards and may be used to access the lower 128 gp Register D
bytes of the 256-byte on-chip CMOS RAM. Ports 7 VRT Reads 1 if VBAT voltage is OK
72-73 may be used to access the full extended 256- 6-0 0 Unused (always read 0)
byte space. Ports 74-75 may be used to access the
full on-chip extended 256-byte space in cases where OE-7C Software-Defined Storage Registerd 11 Bytes)
the on-chip RTC is disabled.

Note: The system Real Time Clock (RTC) is part of the Offset Extended Functions Binary Range BCD Range

“CMOS” block. The RTC control registers are 7D Date Alarm 01-1Fh 01-31h
located at specific offsets in the CMOS data area (0- 7E Month Alarm 01-0Ch 01-12h
ODh and 7D-7Fh). Detailed descriptions of CMOS / 7F  Century Field 13-14h 19-20h

RTC operation and programming can be obtained . _

from the VIA VT82887 Data Book or numerous 80-FF Software-Defined Storage Registerél28 Bytes)
other industry publications. For reference, the

def|n|t|op of 'Fhe RTC reglster Iogatlons and bits are Table 5. CMOS Register Summary

summarized in the following table:
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Super-1/0O Configuration Index Reqisters Super-1/0O Configuration Registers

Super-1/0O configuration registers are accessed by performind hese registers are accessed via the port 3F0/3F1 index / data
I/O operations to/from an index / data pair of registers inregister pair using the indicated index values below
system 1/O space at port addresses 3FOh and 3Flh. The

configuration registers accessed using this mechanism are usé@pex EQ — Super-/O Device ID .......iieeniiieeiiiiiiieiaiennass RO
to configure the Super-1/O registers (parallel port, serial ports, 7-0  SUuper-lO ID..........ccccooiiiininininn default = 3Ch
IR port fl troller). . .

port, and floppy controller) Index E1 — Super-I/O Device RevisSion ............cceeeeeeeennn.... RO
Super-1/0 Configuration Index / Data Registers 7-0  Super-1/0 Revision Code...........cccceeene.n. default =0

i i Index E2 — Super-1/O Function Select ..........cevvvveveennnn.. RW

Port 3FOh — Super-1/0O Configuration Index................... RW

20 Index value 7-5 Reserved ..., always reads 0

- X valu
i i . . 4 Flo Controller Enable

Function 0 PCI configuration space register Rx85[1] must be OppyDisabIe default
set fo 1 to enable access to the Super-/O configuration D DISADIG
registers. 3 Serial Port 2 Enable

Port 3F1h — Super-1/0 Configuration Data .................... RW O Disable.....coooeeiiiiiiei e default

1 Enable
/-0 Datavalue 2 Serial Port 1 Enabl
This register shares a port with the Floppy Status Port (which eral ~o avle
. . . . . O Disable.....ccooveeiiiiiiiii default
is read only). This port is accessible only when Rx85[1] is set
to 1 (the floppy status port is accessed if Rx85[1] = 0) 1 Enable
’ 1-0 Parallel Port Mode / Enable
00 Unidirectional mode ..........cccceeevvvvvnnnnnnes default
01 ECP
10 EPP
11 Parallel Port Disabled
Index E3 — Floppy Controller I/O Base Address ........... RW
7-2 1/O Address 9-4...........cooooveiiiininieieee default = 0
1-0 Mustbe O ., default=0
Index E6 — Parallel Port I/O Base Address .................... RW
7-0 /O AdAress 9-2.......ccceevvviiiieeeiiiiniieeeees 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 1 1/O Base Address..................... RW
7-1 /O Address 9-3......coeiiiieiiiiieeieeceeeeen, default =0

0 MustbeO ., default=0
Index E8 — Serial Port 2 /O Base Address..................... RW
7-1 1/O Address 9-3.......ccoevieiiiiiiiieeceie e, default=0

0 MustbeO ., default =0
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Index EE — Serial Port Configuration ...............ccceee.....

Index FO — Parallel Port Printer Control............cceeene.s

7  Serial Port 2 High Speed Enable

0 Disable .veieeeiiieee,
1 Enable

6  Serial Port 1 High Speed Enable
0 Disable ...,
1 Enable

5-3 Serial Port 2 Mode
000 Standard
001 IrDA (HIPSIR)
010 Amplitude shift keyed IR @ 500KHz
011 -reserved-
1xx -reserved-
2  Serial Port 2 Half Duplex

0 Disable ....oovviveiiiiiii
1 Enable

1  Serial Port 2 TX Output Inversion
0 Disable ...
1 Enable

0  Serial Port 2 RX Input Inversion
0 Disable .covvvvviiiiiiii,
1 Enable

Index EF — Power Down Control.......cooiieeeiiieeiieeeeeen.

7-6 Reserved
5 Clock Power Down

7  PIO Bit-5 Enable in PIO Mode

Index F1 — Serial Port Control ........cccveiiieeniiiieniiiiennnns

default

default

default

default O Disable.....cooooeeeiiiiiiiiiiiiiiiicee e,
1 Enable
6 EPP Direction by Register not by IOW
default O Disable....ccccoovviveiiiiiiiiiieiceeee,
1 Enable
5 EPP+ECP
O Disable.....cooooeeeiiiiiiiiiiiiie
1 Enable
4  SPP Version
0 Version 1.9 ....coeveiiiiiiiieeeee e
1 Not Version 1.9
3 Reserved . always reads 0
default 2 IRQ Polarity
1-0 Reserved .o always reads 0
default

1 Tristate output in power down mode
3 Serial Port 1 Power-Down State

default 76 Reserved ..., always reads 0
5 IR Loop Back
O Disable.....cooooceeeiiiiiiiiiiiiicee
1 Enable
4  Serial Port 2 Power-Down State
RW 0 NOMMAL..coeeeeeeeeeeeeeee e

0 Normal operation ..........cccceeeeviiiiereeeninns default 0 NOrMAl......cooiiiiiiiieiiiie e default
1 Power Down 1 Tristate output in power down mode

4  Parallel Port Power Down 2-0 Reserved ..., always reads 0
0 Normal operation .............ccooevecuvvvvvnnnnnnn. default
1 Power Down

e s 905 2. Tet o (00 Nt PIOGN) Y
1 Power Down

> Serial Port 1 Power Down Index F4 — Test Mode (Do Not Program) ............c......... RW
0 Normal operation ..........ccccevvvvvicciiineeeenn. default
1 Power Down

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

0 All Power Down
0 Normal operation ..........ccccevvvvvceiiineeeennn, default
1 Power Down All
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Index F6 — Floppy Controller Configuration.................. RW  Index F8 — Floppy Drive Control ......ooeveeeeeeeciiiiieenee, RW
7-5 Reserved ..o alwaysreads 0 7-6 Floppy Drive 3(see table below)
4  3-Mode FDD 5-4  Floppy Drive 2(see table below)
0 Disable ..ooiiiiieiee e default 3-2 Floppy Drive 1(see table below)
1 Enable 1-0 Floppy Drive 0(see table below)
3 Reserved ..., always reads 0
2  Four Floppy Drive Option DRVEN1 DRVENO
0 Internal 2-Drive Decoder ...........ccccuuuvenee default 00 SENSEL DRATEO
1 External 4-Drive Decoder 01 DRATE1 DRATEO
1 FDC DMA Non-Burst 10 SENSEL# DRATEO
O BUISE o default 11 DRATE1 DRATEO
1 Non-Burst
0 FDC Swap
0 Disable ..cccovvviiiiiiiie default
1 Enable
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Super-1/0 I/O Ports

Floppy Disk Controller Registers

Port FDCBase+2 — FDC Command

7
6

These registers are located at 1/0 ports which are offsets from 9

“FDCBase” (index C3h of the Super-1/O configuration

registers). FDCBase is typically set to allow these ports to be

accessed at the standard floppy disk controller address range

of 3F0-3F7h.

Port FDCBase+1l —FDC StatuS A ......oovvvveeieiiiieeeeeeeeeen, RO
7  Interrupt Pending
0 Interrupt inactive
1 Interrupt signal active
6  # of Drives
0 Two drives connected
1 One drive connected
5 Step Pulse
0 Not transferred
1 Transferred
4  Track 00
0 Head currently not at track 00
1 Head currently at track 00
3 Head Selected
0 HeadO
1 Headl
2 Index Mark
0 Index mark detected
1 Index mark not detected
1  Write Protection Status
0 Disk Write Protected
1 Disk not write protected
0  Step Direction of Head
0 Outward (to smaller cylinder numbers)
1 Inward (to higher cylinder numbers)

Port FDCBase+1 — FDC StatuS B .....oieuiieeiieiieiiiiiieiieneses RO

7-6 Unused
5 Drive Selected
0 Other drive selected
1 Drive O selected
4  Write Data
0 Data has been transmitted to drive
1 No data written
3 Read Data
0 Data has been transmitted from drive
1 No dataread
2  Write Enable
0 Head can read data only
1 Head activated for writing
1 Motor 1 Status
0 Motor is off
1 Motor is on
0 Motor O Status
0 Motor is off
1 Motor is on

N

1-0

Motor 3 (unused in VT82C686A: no MTR3# pin)
Motor 2 (unused in VT82C686A: no MTR2# pin)
Motor 1
0 Motor Off
1 Motor On
Motor O
0 Motor Off
1 Motor On
DMA and IRQ Channels
0 Disabled
1 Enabled
FDC Reset
0 Execute FDC Reset
1 FDC Enabled
Drive Select
00 Select Drive 0
01 Select Drive 1
1x -reserved-

Port FDCBase+4 — FDC Main Status .......c..oieeeeiiieenieeeene. RO

7

3-2

Main Request
0 Data register not ready
1 Data register ready
Data Input / Output
0 CPU-=>FDC
1 FDC=>CPU
Non-DMA Mode
0 FDC in DMA mode
1 FDC not in DMA mode
FDC Busy
0 FDC inactive
1 FDC active
Reserved ..o, always reads 0
Drive 1 Active
0 Drive inactive
1 Drive performing a positioning change
Drive 0 Active
0 Drive inactive
1 Drive performing a positioning change
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Port FDCBase+4 — FDC Data Rate Select ..................... WO Port FDCBase+7 — FDC Configuration Control............ WO
7-2 Undefined ......coccviiiiiii, always read 1
Port FDCBase+5 — FDC Data ......covuiieeiieiieiieiiiiiiieieeneess RW 1-0 Data Rate
. 00 500 Kbit/sec (1.2MB 5” or 1.44 MB 3" drive)
Port FDCI?ase+7 — FDC Disk Change Status .................. RO 01 300 Kbit/sec (360KB 5" drive)
7 Disk Change 10 250 Kbit/sec (720KB 3” drive)
0 Floppy not changed 11 1 Mbit/sec
1 Floppy changed since last instruction
6-3 Undefined ......cccooooviiiiiiiiiiiiiiens always read 1

2-1 Data Rate
00 500 Kbhit/sec (1.2MB 5" or 1.44 MB 3" drive)
01 300 Kbit/sec (360KB 5" drive)
10 250 Kbit/sec (720KB 3" drive)
11 1 Mbit/sec
0 High Density Rate
0 500 Kbit/sec or 1 Mbit/sec selected
1 250 Kbit/set or 300 Kbit/sec selected
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Parallel Port Reaqisters Port LPTBase+2 — Parallel Port Control........................ RW
These registers are located at I/O ports which are offsets from 7-5 Undefined .....ccooooeiiiiiiiiiiii, always read back 1
“LPTBase” (index C6h of the Super-I/O configuration Hardware Interrupt
registers). LPTBase is typically set to allow these ports to be 0 Disable.......ccocooiiiiiii default
accessed at the standard parallel port address range of 378- 1 Enable
37Fh. Printer Select

0 Deselect printer.......cccccvvvvvrieeeeeeeeeeeeennn. default

Port LPTBase+0 — Parallel Port Data ...............ceee....

7-0 Parallel Port Data

1 Select printer
Printer Initialize
0 Initialize Printer.......ococoeeviiveiiiieeeees default

Port LPTBase+1 — Parallel Port Status............................ RO 1 Allow printer to operate normally
7 BUSY# ' ' Automatic Line Feed
0 Pr!nter busy, offline, or error 0 Host handles line feeds...........cccocovveee.. default
1 Printer not busy 1 Printer does automatic line feeds
6 ACK# Strobe
0 Data transfer to printer complete 0 No datatransfer ..........cccceevvviiieivvvinnnnnnn. default
1 Data transfer to printer in progress 1 Transfer data to printer
5 PE
0 Paper available
1 No paper available
Port LPTBase+3 — Parallel Port EPP Address............... RW
4 SLCT
0 Printer offline
1 Printer online Port LPTBase+4 — Parallel Port EPP Data Port O......... RW
3 ERROR# Port LPTBase+5 — Parallel Port EPP Data Port 1......... RW
0 Printer error
1 Printer OK  Port LPTBase+6 — Parallel Port EPP Data Port 2......... RW
2-0 Reserved ..., always read 1 bits
Port LPTBase+7 — Parallel Port EPP Data Port 3......... RW

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

Port LPTBase+401h — Parallel Port ECP Config B....... RW

Port LPTBase+401h — Parallel Port ECP Extd Citrl...... RW

Revision 1.1 April 15, 1999

50-

Register Descriptions - Super-1/0 1/0O Ports



m Technologies, lic.

VT82C686A

Serial Port 1 Reqisters

These registers are located at I/O ports which are offsets from 7-5 Undefined

Port COM1Base+4 — Handshake Control

“COM1Base” (index C7h of the Super-l/O configuration 4  Loopback Check
registers). COM1Base is typically set to allow these ports to 0 Normal operation
be accessed at the standard serial port 1 address range of 3F8- 1 Loopback enabled
3FFh. 3 General Purpose Output 2 (unused in 82C686A)
2  General Purpose Output 1 (unused in 82C686A)
Port COM1Base+0 — Transmit / Receive Buffer............. RW 1 Request To Send
7-0 Serial Data 0 Disabled
1 Enabled
Port COM1Base+1 — Interrupt Enable ...........cooeeeneeneene RW 0 Data Terminal Ready
7-4 Undefined .....ccccovvviiiiiiis always read 0 0 Disabled
3 Interrupt on Hnadshake Input State Change 1 Enabled
2 Intr on Parity, Overrun, Framing Error or Break
1 |nterrupt on Transmit Buffer Empty Port COM1Base+5 — UART StatusS.....oieuieuieieieieniensenses RW
0 Interrupt on Receive Data Ready 7 Undefined ... always read 0
6  Transmitter Empty
Port COM1Base+2 — Interrupt Status ...........ocooeveeneeneee RO 0 1 byte in transmit hold or transmit shift register
7-3 Undefined .....oooiiiiii always read 0 1 0 bytes transmit hold and transmit shift regs
2-1 Interrupt ID (O=highest priority) 5  Transmit Buffer Empty
00 Priority 3 (Handshake Input Changed State) 0 1 byte in transmit hold register
01 Priority 2 (Transmit Buffer Empty) 1 Transmit hold register empty
10 Priority 1 (Data Received) 4  Break Detected
11 Priority O (Serialization Error or Break) 0 No break detected
0 Interrupt Pending 1 Break detected
0 Interrupt Pending 3 Framing Error Detected
1 No Interrupt Pending 0 No error
1 Error
Port COM1Base+2 — FIFO Control .........oeeeeeeeeieeeennees \We; 2 Parity Error Detected
Port COM1Base+3 — UART CONtrol........ereeeeeeeeeeeeee RW (1’ E‘fr:r”or
7 Divisor Latch Acces_s . . 1  Overrun Error Detected
0 Select transmit / receive registers 0 No error
1 Select divisor latch 1 Error
6 Break ;
. 0 Received Data Read
0 Break condition off 0 No received da)'ia available
1 Break condition on 1 Received data in receiver buffer register
5-3 Parity
000 None Port COM1Base+6 — Handshake Status.............c........... RW
001 Odd 7  DCD Status (1=Active, O=Inactive)
011 Even 6 RIStatus (1=Active, O=Inactive)
101 Mark 5 DSR Status (1=Active, O=Inactive)
111 Space 4  CTS Status (1=Active, O=Inactive)
2  Stop Bits 3 DCD Changed (1=Changed Since Last Read)
0 1 2 Rl Changed (1=Changed Since Last Read)
12 1 DSR Changed (1=Changed Since Last Read)
1-0 Dgtoa %tS 0 CTS Changed (1=Changed Since Last Read)
01 6 Port COM1Base+7 — Scratchpad ..........oooevvviveeeeeeeeennnnn. RW
10 7 7  Scratchpad Data
18 Port COM1Base+9-8 — Baud Rate Generator Divisor.. RW
15-0 Divisor Value for Basud Rate Generator
Baud Rate = 115,200 / Divisor
(e.g., setting this register to 1 selects 115.2 Kbaud)
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Serial Port 2 Reqisters

These registers are located at I/O ports which are offsets from 7-5 Undefined

Port COM1Base+4 — Handshake Control

“COM2Base” (index C8h of the Super-l/O configuration 4  Loopback Check
registers). COM2Base is typically set to allow these ports to 0 Normal operation
be accessed at the standard serial port 2 address range of 2F8- 1 Loopback enabled
2FFh. 3 General Purpose Output 2 (unused in 82C686A)
2  General Purpose Output 1 (unused in 82C686A)
Port COM1Base+0 — Transmit / Receive Buffer............. RW 1 Request To Send
7-0 Serial Data 0 Disabled
1 Enabled
Port COM1Base+1 — Interrupt Enable ...........cooeeeneeneene RW 0 Data Terminal Ready
7-4 Undefined .....ccccovvviiiiiiis always read 0 0 Disabled
3 Interrupt on Hnadshake Input State Change 1 Enabled
2 Intr on Parity, Overrun, Framing Error or Break
1 |nterrupt on Transmit Buffer Empty Port COM1Base+5 — UART StatusS.....oieuieuieieieieniensenses RW
0 Interrupt on Receive Data Ready 7 Undefined ... always read 0
6  Transmitter Empty
Port COM1Base+2 — Interrupt Status ...........ocooeveeneeneee RO 0 1 byte in transmit hold or transmit shift register
7-3 Undefined .....oooiiiiii always read 0 1 0 bytes transmit hold and transmit shift regs
2-1 Interrupt ID (O=highest priority) 5  Transmit Buffer Empty
00 Priority 3 (Handshake Input Changed State) 0 1 byte in transmit hold register
01 Priority 2 (Transmit Buffer Empty) 1 Transmit hold register empty
10 Priority 1 (Data Received) 4  Break Detected
11 Priority O (Serialization Error or Break) 0 No break detected
0 Interrupt Pending 1 Break detected
0 Interrupt Pending 3 Framing Error Detected
1 No Interrupt Pending 0 No error
1 Error
Port COM1Base+2 — FIFO Control .........oeeeeeeeeieeeennees \We; 2 Parity Error Detected
Port COM1Base+3 — UART CONtrol........ereeeeeeeeeeeeee RW (1’ E‘fr:r”or
7 Divisor Latch Acces_s . . 1  Overrun Error Detected
0 Select transmit / receive registers 0 No error
1 Select divisor latch 1 Error
6 Break ;
. 0 Received Data Read
0 Break condition off 0 No received da)'ia available
1 Break condition on 1 Received data in receiver buffer register
5-3 Parity
000 None Port COM1Base+6 — Handshake Status.............c........... RW
001 Odd 7  DCD Status (1=Active, O=Inactive)
011 Even 6 RIStatus (1=Active, O=Inactive)
101 Mark 5 DSR Status (1=Active, O=Inactive)
111 Space 4  CTS Status (1=Active, O=Inactive)
2  Stop Bits 3 DCD Changed (1=Changed Since Last Read)
0 1 2 Rl Changed (1=Changed Since Last Read)
12 1 DSR Changed (1=Changed Since Last Read)
1-0 Dgtoa %tS 0 CTS Changed (1=Changed Since Last Read)
01 6 Port COM1Base+7 — Scratchpad ..........oooevvviveeeeeeeeennnnn. RW
10 7 7  Scratchpad Data
18 Port COM1Base+9-8 — Baud Rate Generator Divisor.. RW
15-0 Divisor Value for Basud Rate Generator
Baud Rate = 115,200 / Divisor
(e.g., setting this register to 1 selects 115.2 Kbaud)
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SoundBlaster Pro Port Registers

Reqister Summary - FM

These registers are located at offsets from “SBPBase” (defing
in Rx43 of Audio Function 5 PCI configuration space).
SBPBase is typically set to allow these ports to be accessed

the standard SoundBlaster Pro port address of 220h or 240h.

FM Reqisters

Port SBPBase+0 — FM Left Channel Index / Status....... RW

7-0 FM Right Channel Index / Status

Port SBPBase+1 — FM Left Channel Data..................... WO

7-0 Right Channel FM Data

Port SBPBase+2 — FM Right Channel Index / Status ....RW

7-0 FM Right Channel Index / Status

dndex | Bit-7 | Bit-6 | Bit-5 | Bit-4 | Bit-3 | Bit-2 | Bit-1 | Bit-0
01 Test
alpp Fast Counter (80 usec)
03 Slow Counter (320 usec
04 | IRQ | MFC| MSC SSSC SSHC
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)
A0-A8 F-Number
B0-B8 | Key Block F-Number
BD |Int AMVIB |Ryth | Bass Snaré Tom Cym HiHat
C0-C8 Feedback FM
EO-F5 | | ws

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

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

Register Summary — Mixer

Port 388h or SBPBase+8 — FM Index / StatuS ................ RW Index | Bit-7 | Bit-6 | Bit-5 | Bit-4 | Bit-3 | Bit-2 | Bit-1 | Bit-0
7-0 FM Index / Status (Both Channels) 00 Data Reset
Writing to this port programs both the left and right channels [ g2 SP Volume L SP Volume R
(the write programms port offsets 0 and 2 as well) 0A Mic Vol
Port 389h or SBPBase+9 — FM Data cccccccoooooooovovvveeeeee... WO 8CE3 E'“pt TFIL Se|'eCStT
/-0 FM Data (Both Channels) 22 General VOIur?1ue General Volume
Writing to this port programs both the left and right channels s
(the write programms port offsets 1 and 3 as well) 26 FM Volume L FM Volume R
28 CD Volume L CD Volume R
Mixer Registers 2E Line Volume L Line Volume R
Finp = Input Filter
Port SBPBase+4 — MiXer INAEX. ... WO _'?‘;‘IJE = %‘Etult:iigﬂype
70 Mixer Index ST = Stereo / Mono Mode
Port SBPBase+5 — MiXer Data .....c.ocvcvriiiciiciiiieinee. Rw Select = Input Choices (0=Microphone, 1=CD, 3=Line)

7-0 Mixer Data

Sound Processor Registers

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

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

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

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

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

Command Summary — Sound Processor (see next page)
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Command Summary — Sound Processor Game Port Registers
# Type Command These registers are fixed at the standard game port address of
10 Play 8 bits directly 201h.

14 Play 8 bits via DMA

91 Play High-speed 8 bits via DMA I/O Port 201h_— Game Port Status ...........oocoeeeieiiiienenne.. RO
16 Play  2-bit compressed via DMA 7 Joystick B Button 2 Status
17 Play  2-bit compressed via DMA with reference 6 Joystick B Button 1 Status
74 Play  4-bit compressed via DMA 5 Joystick A Button 2 Status
75 Play  4-bit compressed via DMA with reference 4 Joystick A Button 1 Status _
76 Play 2.6-bit compressed via DMA 3 Joyst!ck B One-Shot Status for Y-Potent!ometer
77 Play  2.6-bit compressed via DMA with reference 2 Joystick B One-Shot Status for X-Potentiometer
1 Joystick A One-Shot Status for Y-Potentiometer
20 Record Direct 0 Joystick A One-Shot Status for X-Potentiometer

24 Record Via DMA o /O Port 201h — Start ONe-Shot...oo.ooeeressesesesieieens WO
99 Record High-speed 8 bits via DMA 7-0 (Value Written is Ignored)

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

40 Misc  Set sample rate
48 Misc  Set block length
80 Misc  Set silence block
DO Misc  Stop DMA

D4 Misc  Continue DMA
E1l Misc Getversion

30 MIDI Direct MIDI input

31 MIDI MIDI input via interrupt

32 MIDI Direct MIDI input with time stamp

33 MIDI  MIDI input via interrupt with time stamp

34 MIDI Direct MIDI UART mode

35 MIDI MIDI UART mode via interrupt

36 MIDI Direct MIDI UART mode with time stamp

37 MIDI  MIDI UART mode via interrupt with time stamp
38 MIDI Send MIDI code
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Function 0 Registers - PCI to ISA Bridge ISA Bus Control
All registers are located in the function 0 PCI configuration
space of the VT82C686A. These registers are accessegffset 40 - ISABUS CONtrol....oooveeeeei i, RW
through PCI configuration mechanism #1 via I/O address 7 ISA Command Delay
CES8/CFEC. O NoOrmMal....cooooevivieeieiiiee e default
1 Extra
PCI Configuration Space Header 6 Extendgd ISA Bus Ready
0 Disable.....cccccoiiiiiiiiiii e default
Offset 1-0 - Vendor ID = 110N . RO 1 Enable
5 ISA Slave Wait States
Offset 3-2 - Device ID = 0686h ......cooocoovovviiiiiiiiiiees. RO 0 4 Walt States.......oooiviiiis default
1 5 Wait States
Offset 5-4 - COMMANG ......vviieiiieieiieiieieeeeeee e RwW 4  Chipset I/O Wait States
15-8 RESEIVEd  ..ooveriiiiiciiiieieiesenne always reads 0 0 2ZWalt States.........ooooviiiiiiis default
7  Address / Data Stepping 1 4 Wait States
0 Disable 3 10 Recovery Time
1 ENADIE coveeiee e default 0 DiSaDIE......cvvveii s default
6-4 Reserved ....coeeveeiiieieie, always reads 0 1 Enable
3 Special Cycle Enable....Normally RW1, default = 0 Extend-ALE
2 BUS MASIEE oo always reads 1 0 Disable......cccoceeeeiiiiii default
1 Memory Space................. Normally ROt, reads as 1 1 Enable
0 1/OSpace ... Normally RO, reads as 1 ROM Wait States
—l— If the test b|t at Oﬁset 46 b|t'4 |S Set, access tO the above O l Wa't State ........................................... default
indicated bits is reversed: bit-3 above becomes read only 1 0 Wait States
(reading back 1) and bits 0-1 above become read / write (with ROM Write
a default of 1) O Disable....ooooveeiiiiiiiiii default
1 Enable
Offset 7-6 - Status..... BT TEPHTHEAS RWC Offset 41 - ISA TSt MO ..o RW
15 Dgtected Parity Error.................... write one to clear 7  Bus Refresh Arbitration (do not program) default=0
14 S!gnalled System Error.......cccceeeenes 'always reads O 6 XRDY Test Mode (do not programy............ default=0
13 Signalled Master Abort................. write one to clear 5  Port 92 Fast Reset
12 R_eceived Target Abort................. wr?te one to clear 0 Disable.....cocceveiiiiie e default
11 Signalled Target Abort.................. write one to clear 1 Enable
10-9 DEVSEL_# Timing ..o fixed at 01 (medium) 4  A20G Emulation (do not programy............. default=0
8 Data Parity Detected.............ccevveeee. always reads 0 3 Double DMA Clock
7  Fast Back-to-Back...........ccocevnninnnnn always reads 0 0 Disable (DMA Clock = ¥ ISA Clock)... default
6-0 Reserved ..., always reads 0 1 Enable (DMA Clock = ISA Clock)
) L _ 2 SHOLD Lock During INTA (do not program) def=0
Offset 8 Rey@on ID=NN i, RO 1 Refresh Request Test Modédo not program).def=0
7-0 Reuvision ID 0  ISA Refresh

Ox VT82C686
1x VT82C686A

Offset 9 - Program Interface = 00N .......occeveeeieneceeiiennneeee RO
Offset A-Sub Class Code =01h ...eveeeeeeiiieeeeeeiiiiiiiieennne RO
Offset B - Class Code = 06N .....cecceveieieiiiiiiiiiiiiieeieieee RO
Offset E - Header Type =80h.......oeeeeeiicveeiieiiiiieiieeeeee, RO
7-0 Header Type Code ....... 80h (Multifunction Device)
Offset F-BIST =00N.....cooeieeiiiiieiiiiiiiiieeiiiieieeeee, RO
Offset 2F-2C - Subsystem ID .....cocoeeeeieiceiieiiiiieiieieneee, RO

Use offset 70-73 to change the value returned.

0 Disable.....ccccooveeeiiiiii default
1 Enable
This bit should be set to 1 for ISA compatibility.
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Offset 42 - ISA Clock CONtrol. ......eeeeeeeeeieeiiieeeeeeeeiieees RW Offset 43 - ROM Decode Control......eeevveeeeeeeeeeeiiiieeeees RW
7 Latch 1016# Setting these bits enables the indicated address range to be
0 Enable (recommended setting) ............... defaultincluded in the ROMCS# decode:
1 Disable 7 FFFE0000h-FFFEFFFFN....ovvveeeeeirvveeenns default=0
6 MCS16# Output 6  FFF80000h-FFFDFFFFh........ooovvvveeeerennn, default=0
0 Disable ..o, default ¢ ,00ES000N-000EEEEEN..... ... oo default=0
1 Enable 4 000EO000h-000E7FFFN....vvveeeeerrer. default=0
5  Master Request Test Modgdo not program) 3 000D8000N-000DFFFFh....oovvvoveerreerere default=0
0 Disable ... default 5 550DO0OON-000D7EEF ..o default=0
y Res er\'lze“:z'jeo Not Program) deaiico L 000CB000N-000CFFFFh. .. default=0
3 ISA Clock (BCLK) Select Enable 0 000C0000h-000C7FFFh......cccvveiiieiieean, default=0
0 BCLK=PCICLK/A.....ccooiiiiiiiiiiins default Offset 44 - Keyboard Controller Control ....................... RW
1 BCLK selected per bits 2-0 7 KBC Timeout Test(do not program)........ default = 0
2-0 ISA Bus Clock Selectif bit-3 = 1) 6-4 Reserveddo not program)............cc.ceeuen... default =0
000 BCLK =PCICLK/3...oeeeieeeiieieeeei, default 3 Mouse Lock Enable
001 BCLK = PCICLK/2 0 DISADIE ... default
010 BCLK = PCICLK/4 1 Enable
011 BCLK = PCICLK/6 2-1 Reserveddo not program)........c...cccceeeunene default = 0
100 BCLK = PCICLK/5 0 Reserved(no function) ............ccccevevveeneene. default = 0
101 BCLK = PCICLK/10
110 BCLK = PCICLK/12 Offset 45 - Type F DMA Control .....ceeuiiiiveeiiiiieeenieness RW
111 BCLK = 0OSC/2 7  ISA Master / DMA to PCI Line Buffer
0 Disable......ccccoiiiiiiiiiiiii default

Note: Procedure for ISA Clock switching:

. . . 1 Enable
1) Setbit 310 0; 2) Change value of bit 2-0; 3) Setbit3tol o ), type F Timing on Channel 7............ default=0
5 DMA type F Timing on Channel 6........... default=0
4  DMA type F Timing on Channel 5............ default=0
3 DMA type F Timing on Channel 3........... default=0
2 DMA type F Timing on Channel 2........... default=0
1 DMAtype F Timing on Channel 1........... default=0
0 DMA type F Timing on Channel Q........... default=0
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Offset 46 - Miscellaneous Control 1........eeeeeeeeeeeeeeeeeennn.. RW Offset 47 - Miscellaneous Control 2 ...........ccceeveeeeennneeee.. RwW
7  PCI Master Write Wait States 7 CPU Reset Source
0 OWait StatesS ....evvevviiiiiiieeeeiieee e default 0 Use CPURST as CPU Reset.................. default
1 1 Wait State 1 Use INIT as CPU Reset
6 Gate INTR 6 PCI Delay Transaction Enable
0 Disable ..o default 0O Disable........ooooi, default
1 Enable 1 Enable
5  Flush Line Buffer for Int or DMA IOR Cycle The "Posted Memory Write" function is
0 Disable ......cocovveeiiiiii default automatically enabled when this bit is enabled,
1 Enable independent of the state of Rx46 bit-0.
4  Config Command Reg Rx04 Access (Test Only) 5 EISA 4D0/4D1 Port Enable
0 Normal: Bits 0-1=RO, Bit 3=RW.......... default 0 Disable (ignore ports 4D0-1)................. default
1 Test Mode: Bits 0-1=RW, Bit-3=RO 1 Enable (ports 4D0-1 per EISA specification)
3 Reserved(do not program)..........ccceeeeeeeeen. default =0 4  Interrupt Controller Shadow Register Enable
2 Reserved(no function)..........ccceeveeininnneen. default =0 0 Disable......ccccooiiiiiiiiiiiiie default
1 PCI Burst Read Interruptability 1 Enable (for test purposes, enable readback of
0 Allow burst reads to be interrupted by ISA interrupt controller internal functions on 1/O
master or DMA...........ooiiiiieeeee default reads from ports 20-21, A0-Al, A8-A9, and
1 Don't allow PCI burst reads to be interrupted C8-C9) (Contact VIA Test Engineering
0 Posted Memory Write Enable department)
0 Disable ... default 3 Reserved (always program to Q)............ default =0
1 Enable Note: Always mask this bit. This bit may read back
The Posted Memory Write function is automatically as either 0 or 1 but must always be
enabled when Delay Transaction (see Rx47 bit-6 programmed with O.
below) is enabled, independent of the state of this bit. =~ 2 Write Delay Transaction Time-Out Timer
0O Disable.......ccoooiei e, default
1 Enable
1 Read Delay Transaction Time-Out Timer
0 Disable.......oooi, default
1 Enable
0 Software PCI Reset.....write 1 to generate PCI reset
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Offset 48 - Miscellaneous Control 3......cceeuiiieeiiieeiiieenesees RW 4C - ISA DMA/Master Memory Access Control 1 ........ RW

7-4 Reserved ..o alwaysreads 0 7-0 PCI Memory Hole Bottom Address

3  Extra RTC Port 74/75 Enable These bits correspond to HA[23:16] ............ default=0
O Disable ....cooeiiieiiieeie e default
1 Enable 4D - ISA DMA/Master Memory Access Control 2 ........ RW

2 Integrated USB Controller Disable 7-0  PCl Memory Hole Top Address(HA[23:16])
0 ENADIE..c.i oo default These bits correspond to HA[23:16] ............ default=0
1 Disable

Note: Access to the memory defined in the PClI memory
1 Integrated IDE Controller Disable hole will not be forwarded to PCI. This function is
0 Enable ..................................................... default disabled |f the top address iS |ess than or equa' to the
1 Disable bottom address.
0 512K PCI Memory Decode
0 Use Rx4E[15-12] to select top of PCI memory 4FE-4E - ISA DMA/Master Memory Access Control 3... RW

1 Use contents of Rx4E[15-12] plus 512K as top  15-12 Top of PCI Memoryfor ISA DMA/Master accesses
Of PCI MEMOIY ...t default 0000 1M

.................................................... default
Offset 4A - IDE Interrupt Routing .....oeeeeeeeeiieiieeecceeenees RW 0001 2M
7  Wait for PGNT Before Grant to ISA Master / 1111 16M
DMA . Note: All ISA DMA / Masters that access addresses higher
O Disable ...cooveiiieiiieeee e default than the top of PCI memory will not be directed to the
1 Enable PCI bus.

6  Bus Select for Access to 1/0 Devices Below 100h
0 Access ports 00-FFh via XD bus............ default
1 Access ports 00-FFh via SD bus (applies to

11 Forward EO000-EFFFF Accesses to PCI.....def=0
10 Forward AOO00-BFFFF Accesses to PCl.....def=0

) . ) 9 Forward 80000-9FFFF Accesses to PCI...... def=1
external devices only; internal devices suchas g Fonward 00000-7FFFF Accesses to PCI......def=1
the mouse controller are not effected) 7 Forward DCO00-DFFFF Accesses to PCI....def=0

5-4 Reserved (do not program)....... SRR default =0 6 Forward D8000-DBEFE Accesses to PCL....def=0

3-2  IDE Second Channel IRQ Routing 5  Forward D4000-D7FFF Accesses to PCI.....def=0
00 IRQ14 4  Forward DO0O00O-D3FFF Accesses to PCI.....def=0
01 IRQIS... default 3 Forward CCO00-CEFFF Accesses to PCI....def=0
10 1IRQ10 2 Forward C8000-CBFFF Accesses to PCL....def=0

1-0 IDlElPrIilr?n(a?j;Channel IRQ Routing 1 Forward C4000-C7FFF Accesses to PCI.....def=0
SR 1= o S T defayt O  Forward CO000-C3FFF Accesses to PCI.....def=0
01 IRQ15
10 IRQ10
11 IRQ11
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Plug and Play Control
Offset 50 — PNP DMA Request CONtrol ..........cc..cco........ RW PnP IRQ Routing Table
7-4  RESEIVED oo default = 0 0000 Disabled........cccceevivieiieiiiiiiiee e default
3-2 PnP Routing for Parallel Port DRQ.....def = DRQ3 0001 IRQ1
1-0 PnP Routing for Floppy DRQ............... def = DRQ2 8812 IFéergrved
DRQ Mapping: 00=DRQO0, 01=DRQ1, 10=DRQ2, 11=DRQ3 0100 IRGA
Offset 51 - PNP IRQ ROUtING 1 .veevveeiiiiiiiiiiieicieieee 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 - PNP IRO ROULING 2 ...ccueveeeeiiiiieeiieiiee 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 IRO Edge / Level SeleCt.......ccvveeiiieree.n.. RW

7-4 Reserved ..o always reads 0
The following bits all default to “level” triggered (0)
PIRQA# Invert (edge) / Non-invert (level)......(1/0)
PIRQB# Invert (edge) / Non-invert (level)......(1/0)
PIRQC# Invert (edge) / Non-invert (level)......(1/0)
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).

OFrRr NW

Offset 55 - PNP IRO ROUtINO 4 ...eveeeeiiiieiiieie RW
7-4 PIRQA# Routing (see PnP IRQ routing table)
3-0 Reserved ...cccooiiiiiiiii always reads 0
Offset 56 - PNP IRQ ROULING 5...eveeeeeieiiieiiiie, RW

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

Offset 57 - PNP IRQ ROUtING 6 ...vveveeeiiie RW
7-4 PIRQD# Routing (see PnP IRQ routing table)
3-0 Reserved ...ccccoiiiiiiiiiii, always reads 0
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Offset 5A —KBC /RTC Control .....civeuiiieeiiieiiiieiiiieenneees RW Offset 5B - Internal RTC Test Mode .........euiveeeriieennnnee... RW

Bits 7-4 of this register are latched from pins SD7-4 at power-

7-3 Reserved

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

up but are read/write accessible so may be changed after 2 RTC Reset Enablg(do not program).......... default=0
power-up to change the default strap setting: 1 RTC SRAM Access Enable
7 Keyboard RP16......oooooooooo latched from SD7 2 E:]s:btif ................................................... default
S arched from S9° This bit is set if the internal RTC is disabled but it is
4 Keyboa dRP13 ... latched from SD4 desired to still be able to access the internal RTC
3 Aeﬁ. o'ir i E """ b .I """""""""" atched 1ro SRAM via ports 74-75. If the internal RTC is
udio Function g’(‘) et dqf SPKR bin V5 enabled, setting this bit does nothing (the internal
Lo , Strapped from pin RTC SRAM should be accessed at either ports 70/71
0 Disable (SDD pins function as SDD) or 72/73
1 Enable (SDD pins function as Audio / Game) ) _
5 Internal RTC Enable 0 RTC Test Mode Enable(do not program) . default=0
0 Disable Offset 5C - DMA CONrOl...vviiieieieeiiiieieeeeiiieeeeneeees RW
1 Enable default - Reserved oo always reads 0
1 Internal PS2 Mouse Enable 6 Passive Release
O DISADIE oo default o T default
1 Enable 1 Enable
0 Internal KBC Enable Internal Passive Release
O DisabIe ..oveeeiiiiiieiee s default 0 Disable default
1 Enable 0 DISAblE
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......cccoveiiiiieiiee 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 Reserved . always reads 0
suggested circuit below: 2  APIC Connection
O APICONSDBUS......cccuviiiiiiiiiiiiieeeeeee default
vCe vee 1 APIC on XD Bus
1 Reserved (Do Not Program)................... default =0
7407 47K 0 DMA Line Buffer Disable
0 DMA cycles can be to/from line buffer ....... def
RESET#—0 SDn 1 Disable DMA Line Buffer
Figure 5. Strap Option Circuit
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Distributed DMA / Serial IRQ Control

Offset 61-60 - Distributed DMA Ch 0 Base / Enable...... RW  Offset 6B-6A - Distributed DMA Ch 5 Base / Enable.... RW
15-4 Channel 0 Base Address Bits 15:4....... default =0 15-4 Channel 5 Base Address Bits 15-4....... default =0

3 Channel 0 Enable 3 Channel 5 Enable
O Disable ..., default O Disable.....cccoovveeiiiiiiiiiiii default
1 Enable 1 Enable

2-0 Reserved ... alwaysreads 0 2-0 Reserved .....cooccovieiiiiiiiiieeeiin, always reads 0

Offset 63-62 - Distributed DMA Ch 1 Base / Enable...... RW Offset 6D-6C - Distributed DMA Ch 6 Base / Enable ... RW
15-4 Channel 1 Base Address Bits 15-4....... default =0 15-4 Channel 6 Base Address Bits 15-4....... default =0

3 Channel 1 Enable 3 Channel 6 Enable
0 Disable ....cccccooiiiiiiiie default 0 Disable......occoveiiiiieie e default
1 Enable 1 Enable

2-0 Reserved ... alwaysreads 0 2-0 Reserved .....cooccovieiiiiiiiiieeeenn, always reads 0

Offset 65-64 - Distributed DMA Ch 2 Base / Enable...... RW  Offset 6F-6E - Distributed DMA Ch 7 Base / Enable.... RW
15-4 Channel 2 Base Address Bits 15-4....... default =0 15-4 Channel 7 Base Address Bits 15-4....... default =0

3 Channel 2 Enable 3 Channel 7 Enable
0 Disable .eveeeeieiiei, default 0 Disable.......cccoooviii e, default
1 Enable 1 Enable

2-0 Reserved ... alwaysreads 0 2-0 Reserved ......cooccovieiiiiiiiiieeeinin, always reads 0

Offset 67-66 - Distributed DMA Ch 3 Base / Enable...... RW

15-4 Channel 3 Base Address Bits 15-4....... default =0
3  Channel 3 Enable

0 Disable .....coccovveeeiiii default
1 Enable
2-0 Reserved ... always reads 0
Offset 69-68 — Serial IRQ Control .........eeeeeeeiieeieeeennne RW
15-4 Reserved ......occccocviiiiiniiiiiieineeeenn always reads 0
3 Serial IRQ Enable
0 Disable ......occovviiiiiii default
1 Enable
2  Serial IRQ Mode
0 Continuous Mode.............cooocciiiiiiiiineen. default
1 Quiet Mode
1-0 Serial IRQ Start-Frame Width
00 4 PCICIOCKS .evvviieeeiiiiiiiee et default

01 6 PCI Clocks
10 8 PCI Clocks
11 -reserved-
The frame size is fixed at 21 PCI clocks.
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Miscellaneous / General Purpose I/O
Offset 73-70 - Subsystem ID ......ceeeeeieiieiiiiieieeieeeen WO
31-0 Subsystem ID / Vendor ID................ always reads 0
Contents may be read at offset 2C.
Offset 74 —GPIO Control 1....oveeeeeeeeiiiiiieeeeiciieeee, RW Offset 76 — GPIO Control 3 .......ceeeeviiceveiiiiiiiiiiiieeeneee RW
7 APIC Enable 7  Over-Current (OC) Input
0 Disable .......cccvvievieiiiiiiiie e default 0 Disable......ccccoiiiiiiiiiiiiii default
1 Enable 1 Enable
6 Reserved ... always reads 0 6 OC[3:0] From SD[3:0] By Scan
5 GPIOD Direction (Pin U8) 0 Disable......ccccooiiiiiiiiiii default
O INPUL oo default 1 Enable
1 Output 5 GPO14/GPO15 Enable (Pins E12 / D12)
4  GPIOC Direction (Pin V14) 0 Pins used for IRTX and IRRX............... default
O INPUL o default 1 Pins used for GPO14 and GPO15
1 Output 4  PCSO0# Enable (Pin T5)
3  GPIOB Direction (Pin U12) Bit-1 = 0: pin is defined as XDIR (this bit is ignored)
O INPUL o default Bit-1 = 1: pin is defined per this bit:
1 Output 0 Pinis defined as GPO12.........ccccuuvun..... defaul;t
2  GPIOA Direction (Pin T14) 1 Pinis defined as PCSO#
O INPUL i default 3 MCCS# Enable (Pin U5)
1 Output Bit-1 = 0: pin is defined as SOE# (this bit is ignored)
1 THRM Enable (Pin T11) Bit-1 = 1: pin is defined per this bit:
O PME# ... default 0 Pinisdefined as GPO13.............ccceee default
1 THRM 1 Pinis defined as MCCS#

Note that pin T11 is also used as GPI5 whose value is
reflected in Function 4 Rx48[5].
0 GPIO/IOCHCK# Select

0 GPIO i default
1 IOCHCK#
Offset 75 — GPIO Control 2......ceeuuiiiiieeeeiiiiieeiiiiieeiieeiees RW
7 GPO7Y Enable (Pin T7)
0 Pindefined as SLP# .........ccoeevevvviviiieenens default

1 Pin defined as GPO7

6 GPO6 Enable (Pin V10)
0 Pindefined as SUSST1#........cccveeeeeveenen. default
1 Pin defined as GPO6

5 GPOS5 Enable (Pin V12)
0 Pindefined as PCISTP#.............cccvvvuvnnn default
1 Pindefined as GPO5

Offset 77 — GPIO Control 4 Control .........covveeiiieniiieennnse.

2 CHAS Enable (Pin V14)
0 Pinis defined as GPIOC.........ccccoeevn.e. default
1 Pinis defined as CHAS
1 GPO12/GPO13 Enable (Pins T5 / U5)
0 Pins are defined as XDIR and SOE# ..... default
1 Pins are defined per bits 3 and 4:
Bit-4 = 0: Pin T5 is defined as GPO12
Bit-4 = 1: Pin T5 is defined as PCS0#
Bit-3 = 0: Pin U5 is defined as GPO13
Bit-3 = 1: Pin U5 is defined as MCCS#
0 GPOWE# (GPO[23-16]) Enable (Pin T14)

0 Pinis defined as GPIOA............cvvveeeeee. default
1 Pinis defined as GPOWE# (Rx74[2] also must
be setto 1)

4 GPO4 Enable (Pin Y12)
0 Pindefined as CPUSTP# .................... default
1 Pindefined as GPO4

3 FDC External IRQ / DRQ Interface

7-1 Reserved
0 GPO13 Enable (Pin U5)
0 Pindefined as SOE#.......ccccoeeeeveeeeeiinnnns default
1 Pin defined as GPO13

O Enable....ccoueiiieiiieiee e default

1 Disable
2 GPO2 Enable (Pin W9) .

0 Pindefined as SUSB#.......c.cccoevvvvvnveennnn. defauItOffset 79-78 — Programmable Chip Select Control ...... RW
1 GPO1 Enable (Pin V9) Offset 80 — Programmable Chip Select Mask ................ RW

0 Pindefined as SUSA#.......c.cooeevvvveeeeenns default
1 Pindefined as GPO1

0 Positive Decode
0 Subtractive Decode ........c.ccoeeevvvvveeeeeennnn. default
1 Positive Decode

7-4 Reserved
3-0 PCSO0# I/O Port Address Mask [3-0]
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Offset 81 — ISA Positive Decoding Control 1 .................. RW Offset 83 — ISA Positive Decoding Control 3.................. RW
7 On-Board I/O Port Positive Decoding 7 COM Port B Positive Decoding
0 Disable ......oocovveviiiii default 0 Disable......ccccoiiiiiiiiiiiiii default
1 Enable 1 Enable
6 Microsoft-Sound System 1/O Port Positive 6-4 COM-Port B Decode Range
Decoding 000 3F8h-3FFh (COML)....cccevvvvviireeeennne, default
0 Disable ......cccouvviviiiiiii default 001 2F8h-2FFh (COM2)
1 Enable 010 220h-227h
5-4 Microsoft-Sound System I/O Decode Range 011 228h-22Fh
00 0530h-0537h ...cevviiiieeeiiiiiiieee e, default 100 238h-23Fh
01 0604h-060Bh 101 2E8h-2EFh (COM4)
10 OEB0-0E87h 110 338h-33Fh
11 OF40h-OF47h 111 3E8h-3EFh (COM3)
3 APIC Positive Decoding 3 COM Port A Positive Decoding
0 Disable ... default 0 Disable.......ccccoiii default
1 Enable 1 Enable
2 BIOS ROM Positive Decoding 2-0 COM-Port A Decode Range
0 Disable ......occovveiiiiiii default 000 3F8h-3FFh (COML)....cccovvivriereeennnne default
1 Enable 001 2F8h-2FFh (COM2)
1  Reserved ..o always reads 0 010 220h-227h
0 PCSO Positive Decoding 011 228h-22Fh
0 Disable ..cvvvvviiieiiei default 100 238h-23Fh
1 Enable 101 2E8h-2EFh (COM4)
110 338h-33Fh
111 3E8h-3EFh (COM3)
Offset 82 — ISA Positive Decoding Control 2 .................. RW
7 FDC Positive Decoding
0 Disable .....ccccooveviiieiece e, default Offset 84 — ISA Positive Decoding Control 4.................. RW
1 Enable 7-4 Reserved ..o always reads 0
6 LPT Positive Decoding 3  FDC Decoding Range
0 Disable ... default 0 PriIMary ....coocoeeiiiieeiiie e default
1 Enable 1 Secondary
5-4 LPT Decode Range 2  Sound Blaster Positive Decoding
00 3BCh-3BFh, 7BCh-7BEh............c.cuuee... default 0 Disable......ccceieiiiiie e 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 ......cccvcvviieeeeenins default

3  Game Port Positive Decoding
0 Disable ...coooviveiiiiiii default
1 Enable

2  MIDI Positive Decoding
0 Disable ... default
1 Enable

1-0 MIDI Decode Range
00 300h-303h ....ccccoeiiiiee e default
01 310h-313h
10 320h-323h
11 330h-333h

01 240h-24Fh, 250h-253h
10 260h-26Fh, 270h-273h
11 280h-28Fh, 290h-293h
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Offset 85 — Extended Function Enable ............ceevvennnnee... RW Offset 86 — PNP IRQ/DRQ Test 1 (Do Not Program) ... RW

7-5 Reserved ..., always reads 0

4 Function 3 USB Ports 2-3 Offset 87 — PNP IRO/DRQ Test 2 (Do Not Program) ... RW
0O Enable....cooooiciiiiiiieeee default
1 Disable

3 Function 6 Modem / Audio
O Enable.......oooovvviiiiiiiiiieieeeeeeeeeeee, defaul

1 Disable Offset 89 — PLL CONIOl..vvviieioeeeeeee s RW

2 FUSC“E” 5b'|AUdi° default 74 RESEIVEH i always reads 0
NADIE. ... efault 35 b\ pCLK Input Delay Select

1 Disable
1- PLL CLK66 F k Del |
1  Super-1/0O Configuration 0 CLK66 Feedback Delay Select

0 Disable ...cccoooeiiiiiiiiiiiii default
1 Enable

0  Super-l/O
O Disable ....coooeviiiiiiiiiiiei e default
1 Enable

tOffset 88 — PLL Test (Do Not Program).........ccceeeveeeen... RW
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Function 1 Registers - Enhanced IDE Controller Offset 9 - Programming Interface .............cceeeeevveeeeennneeee RW
This Enhanced IDE controller interface is fully compatible 7  Master IDE Capability ........... fixed at 1 (Supported)
with the SFF 8038i v.1.0 specification. There are two sets of 6-4 Reserved ... always reads 0
software accessible registers -- PCI configuration registers and 3  Programmable Indicator - Secondary...... fixed at 1
Bus Master IDE I/O registers. The PCI configuration registers Supports both modes (may be set to either mode by
are located in the function 1 PCI configuration space of the writing bit-2)

VT82C686A. The Bus Master IDE 1/O registers are defined 2  Channel Operating Mode - Secondary

in the SFF8038i v1.0 specification. 0 Compatibility Mode (fixed addressing)

PCI Configuration Space Header

1 Native PCI Mode (flexible addressing) ....... def
1  Programmable Indicator - Primary .......... fixed at 1
Supports both modes (may be set to either mode by

Offset 1-0 - Vendor ID (1106h=VIA) oo RO writing bit-0)

0 Channel Operating Mode - Primary

Offset 3-2 - Device ID (0571h=IDE Controller) ............... RO 0 Compatibility Mode (fixed addressing)

1 Native PCI Mode (flexible addressing) ....... def

Offset5-4 - Command..........cccceeeeeneeiiiiiiiiiieeeeeeeeeees RW . )
Compatibility Mode (fixed IRQs and I/O addresses):
15-10 ReServed .....cccccceevviiiiiiiiiiiiiiiis always reads 0
9  Fast Back to Back Cycles...... default = 0 (disabled) Command Block  Control Block
8  SERR#ENable.........oooveer. default = 0 (disabled) ~<hannel Registers Registers  IRQ
7  Address Stepping........cooooeee... fixed at 1 (enabled) 1FO-1F7 3F6 14
A value of 1 provides additional address decode time ~ >€C 170-177 376 15
to IDE devices. _ Native PCI Mode (registers are programmable in I/O space)
o ety S Response.... defaut 0 (desbe)
4  Memory Write & Invalidate ..... fixed at O (disabled) %r_mel BAR_ecflf&t?risOh BAI?_GQ%? 14h
3 Special Cycles.............oooeeennnnnn fixed at O (disabled) S erlc B A%%ffsseet 18h  BA %(())ﬁsseet 1ch
2 BusMaster ......ooooccciiiiriniinnnnn. default = 0 (disabled)
SI/G operation can be issued only when the “BusCommand register blocks are 8 bytes of I/O space
Master” bit is enabled. Control registers are 4 bytes of 1/O space (only byte 2 is used)
1 Memory Space.....cccccccceeeeeernnnnn. fixed at O (disabled) Offset A - Sub Class Code (01h=IDE Controller) RO
0 /O Space ..ccocceeeiiiiiiiiiinns default = 0 (disabled) —7777 07 7 757577 70— e
When the “I/O Space” bit is disabled, the device will ogqet B - Base Class Code (01h=Mass Storage Ctrlr) ... RO
not respond to any I/O addresses for both compatible
and native mode. Offset C — Cache Line Size (00N)...ococvicciiiniiiiienneee, RO
OFfSEE 7-6 = STAIUS 1ieeuiireuiiieeiieeenireessteeeireeeteeesieeeazereesse RWC Offset D - Latency Timer (Default=0) ............coocovvvver.n. RW
15 Detected Parity Error.......ccccceeeeeeiiiiiiinens default=0
14 Signalled System Error........c.ccccccveeveeennen. default=0 Offset E - Header Type (00N)........cooooeniiiiiiieiiiiinns RO
13 Received Master Abort...........ccvvvveeeeeeeeen. default=0
12 Received Target Abort.........ccoeeevvvviinnnnnn. default=0 Offset F - BIST (00N)....c.oueeueiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeee RO
11 Signalled Target AbOrt........cocevviiiiieneennnns Fixed at O
10-9 DEVSEL# Timing.................. default = 01 (medium)
8 Data Parity Detected..........cccccovvvvvveeeennnns default=0
7 FastBacktoBack.......cooovviiiiiiiiniiinnnnnn, Fixed at 1
6-0 Reserved ..o, always reads 0
Offset 8 - Revision ID (06) ...oeevvveeeeeeeeeeieiieieieien, RO
0-7 Revision Code for IDE Controller Logic Block
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Offset 13-10 - Pri Data / Command Base Address.......... RW Offset 3C - Interrupt Line (OER) .. .ccvveiiiiiieiiiiiiiieee RW
Specifies an 8 byte I/O address space.

Offset 3D - Interrupt Pin (O0N) ....eeevseeeeeiiiiiiiciieeeeeee RO
31-16 Reserved ........ccccccviiiiiiiiiiiiieeeeeeen alwaysread 0 7 g Interrupt Routing Mode
15-3 P_ort AdAress......oooeeeveiiiiieeeeee default=Ol.FOh 00h Legacy mode interrupt routing............... default
2-0 Fixed at 001h....cccviiviiiiiicec e fixed 01h Native mode interrupt routing
Offset 17-14 - Pri Control / Status Base Address............ RW ' Offset 3E - Min GNt (Q0N) w.ovveeieeioiiisiiiiiicisiciiiceene, RO
Specifies a 4 byte I/O address space of which only the third
byte is active (i.e., 3F6h for the default base address of 3F4h).Offset 3F - Max Latency (00h).........ceeeeeeeeeeeieieiieiieeee RO
31-16 Reserved ........cccccciiiiiiiiiiiiiieeeeeeen always read 0
15-2 POrt AddresS.....oeeeeeveeiieeieeeeiiiiiniie default=03F4h
1-0 Fixed at OLb.ccooeiiiiiiiii e fixed

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

31-16 Reserved .......ccccccciiiiiiiiiiiiiiieeeeeeen always read 0
15-3 Port Address.......ccoeeeeeieeiiiieiiiiieeei default=0170h
2-0 Fixed at 0010 ...cccevniiieeiieeeeee e fixed

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

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

31-16 Reserved .......ccccccciiiiiiiiiiiiiiieeeeeeen always read 0
15-2 Port Address......ccoeeeveeiiiiiiiiiiiieeei default=0374h
1-0 Fixed at Odb....cccvviiieeeeieee e fixed

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

Specifies a 16 byte 1/0 address space compliant witBfe
8034 rev 1.0specification.

31-16 Reserved .......ccccccciiiiiiiiiiiiiiieeeeeeen always read 0
15-4 Port Address.......ccoeeveeeeeiiiieeiiiieeiee, default=CCO0Oh
3-0 Fixed at 0001b......ccoeieiiiiiiieeeeeie e fixed
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IDE-Controller-Specific Confiiguration Registers
Offset 40 - Chip ENable......iiveiiieiiiiiii i RW Offset 43 - FIFO Configuration...........cuuiiieeiiieeiiieenenn. RW

7-4 Reserved ..o always reads 0 7 Hold PCI Request Until DACK Release
3-2 Reserved (Do Not Programy......... R/W, default = 0 0 Disabled..........ccooiiiiiiiii default
1  Primary Channel Enable........ default = 0 (disabled) 1 Enabled
0 Secondary Channel Enable.. default = 0 (disabled) 6-4 FIFO Configuration Between the Two Channels
Primary Secondary
Offset 41 - IDE Configuration...........ccceeeeeeeiiiiiiiieeeeeen., RW 00x 32 0 default
7  Primary IDE Read Prefetch Buffer 010 24 8
0 Disable ......oocovveviiiii default 011 16 16
1 Enable 100 16 16
6 Primary IDE Post Write Buffer 101 8 24
O Disable ....cocooeeviiiiiiiiiieiiee e, default 11x 0 32
1 Enable 3-2 Threshold for Primary Channel
5 Secondary IDE Read Prefetch Buffer 00 O
O Disable .....coooiiiiieiiiiiiiiie e, default 01 3/4
1 Enable 10 12 default
4  Secondary IDE Post Write Buffer 11 1/4
0 Disable ...oooviveiiiiiii default 1-0 Threshold for Secondary Channel
1 Enable 00 O
3  SERR# Response 01 3/4
O Disable ...cocvviiiiiiiiieii default 10 /2 o default
1 Enable 11 1/4
2 Reserved (Do Not Change)...................... default=1
1 Reserved (Do Not Change).........c.c..ce..... default=1
0 PERR# Response
0 Disable ...cvvveiiiiieeii default
1 Enable
Offset 42 - Reserved (Do Not Program) ........coeeeeeeeeeennnees RW
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Offset 44 - Miscellaneous Control 1.........eeeeeeeeieeeeeeeennn.. RW Offset 46 - Miscellaneous Control 3 ........cccccevveeveeeennnn... RW
7  Reserved ... alwaysreads0 7  Primary Channel Read DMA FIFO Flush
6 Master Read Cycle IRDY# Wait States 1 = Enable FIFO flush for read DMA when interrupt
0 O wait states asserts primary channel. ............... default=1 (enabled)
1 1waitstate......coooooiiiiiiiiiieeeeeeeen default 6  Secondary Channel Read DMA FIFO Flush
5 Master Write Cycle IRDY# Wait States 1 = Enable FIFO flush for Read DMA when interrupt
0 O wait states asserts secondary channel............ Default=1 (enabled)
1 1 wait State....eeiiiiiiiiee e, default 5  Primary Channel End-of-Sector FIFO Flush
4 Reserved ... always reads 0 1 = Enable FIFO flush at the end of each sector for
3  Bus Master 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
master write operation for DMA read is not complete 1 = Enable FIFO flush at the end of each sector for
0 Disabled the secondary channel................. Default=0 (disabled)
1 Enabled....coooiiiiiieee default 3-2 Reserved ..o, always reads 0
2-1 Reserved ..o alwaysreads0 1-0 Max DRDY Pulse Width

0 UltraDMA Host Must Wait for First Strobe
Before Termination

0O Enabled.....ccoooeeiiiiiiiiii e default
1 Disabled
Offset 45 - Miscellaneous Control 2..........eeeeveiieeniiieennnee. RW

7 Reserved
6 Interrupt Steering Swap
0 Don't swap channel interrupts................ default
1 Swap interrupts between the two channels
5-2 Reserved ..., always reads 0
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 is filled to the threshold set in bits 1-0 of
RXA3) oot 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 is filled to the threshold set in bits 3-2 of
RXA3) oo default

Maximum DRDY# pulse width after the cycle count.
Command will deassert in spite of DRDY# status to
avoid system ready hang.

00 No limitation.........ccccvvvieiiieiiieeeeeee s default

01 64 PCI clocks

10 128 PCI clocks

11 192 PCI clocks
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Offset 4B-48 - Drive Timing Control.........cooiiveeiiieenieiennees RW Offset 53-50 - UltraDMA Extended Timing Control..... RW

The following fields define the Active Pulse Width and 31 Pri Drive 0 UltraDMA-Mode Enable Method

Recovery Time for the IDE DIOR# and DIOW# signals: 0 Enable by using “Set Feature” command..... def
31-28 Primary Drive 0 Active Pulse Width..... def=1010b 1 Enable by setting bit-30 of this register

27-24 Primary Drive 0 Recovery Time............ def=1000b 30  Pri Drive 0 UltraDMA-Mode Enable

23-20 Primary Drive 1 Active Pulse Width..... def=1010b O Disable....ocooeeeiiiiiiiiiiiii SSLRTEENE default
19-16 Primary Drive 1 Recovery Time............ def=1000b 1 Enable UltraDMA-Mode Operation

15-12 Secondary Drive 0 Active Pulse Width def=1010b 29  Pri Drive 0 Transfer Mode

11-8 Secondary Drive 0 Recovery Time....... def=1000b 2 Bmggl\rﬂzlﬁo'\ggde """"""""""""""""" default
- i i idth. def=101
7-4  Secondary Drive 1 Active Pulse Width. def=1010b 28-27 Reserved .........coociiiiiiiniin always reads 0

3-0 Secondary Drive 1 Recovery Time....... def=1000b 26-24 Pri Drive 0 Cycle Time (T = 30nsec @33MHz)

The actual value for each field is the encoded value in the field 000 2T
plus one and indicates the number of PCI clocks. 001 3T
010 4T
Offset 4C - Address Setup TiMe ....vveeeeeeeieeieeieeeeeeieeee. RW 011 5T oo default (rev A-E)
7-6 Primary Drive 0 Address Setup Time 100 6T
5-4 Primary Drive 1 Address Setup Time 101 7T
3-2 Secondary Drive 0 Address Setup Time 110 8T
1-0 Secondary Drive 1 Address Setup Time 111 9T e default (rev H)
For each field above: 23 Pri Drive 1 UltraDMA-Mode Enable Method
00 1T 22  Pri Drive 1 UltraDMA-Mode Enable
01 2T 21  Pri Drive 1 Transfer Mode
10 3T 20 Reserved ... always reads 0
L1 AT default 19 Pri Clock Source
O 33MHzZ.ooiie e default

Offset 4E - Secondary Non-1F0 Port Access Timing...... 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

1 66 MHz
18-16 Pri Drive 1 Cycle Time

15 Sec Drive 0 UltraDMA-Mode Enable Method
Sec Drive 0 UltraDMA-Mode Enable
Sec Drive 0 Transfer Mode

clocks.
12-11 Reserved ...ccccocceviiiiiieeeiiiiieeeeeee always reads 0
Offset 4F - Primary Non-1F0Q Port Access Timing" ........ RW 10-8 Sec Drive 0 Cycle Time
7-4  DIOR#/DIOW# Active Pulse Width....... def=1111b 7 Sec Drive 1 UltraDMA-Mode Enable Method
3-0 DIOR#/DIOW# Recovery Time............. def=1111b 6 Sec Drive 1 UltraDMA-Mode Enable
The actual value for each field is the encoded value in 5  Sec Drive 1 Transfer Mode
the field plus one and indicates the number of PCI 4 Reserved ......cccccoveeiiieiiieiieeiinens always reads 0
clocks. 3 Sec Clock Source
0 33 MHZ..ooiiiiiie e default
1 66 MHz

2-0 Sec Drive 1 Cycle Time

Each byte defines UltraDMA operation for the indicated drive.
The bit definitions are the same within each byte.
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Offset 54 — UltraDMA FIFO Control........oeeeeieeeeeeeeeee RW  Offset 61-60 - Primary Sector Size ..........ccceveeeveeeeeennee.. RW
7-4 Reserved (Do Not Program)............ RW, default=0 15-12 Reserved ....ccccccvvviiieiiiiiieeieeeeeeeenn always reads 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 ....ooooviiiiiiiiii defaultQffset 69-68 - Secondary S€CtOr Siz€ ....oovevveveieieienins: RW

1 Disable 15-12 Reserved ..., always reads 0
2  Change Drive to Clear All FIFO & Internal States 11-0 Number of Bytes Per Sector.def=200h (512 bytes)

0 Disabled

1 Enabled .o default
1  Add Dummy FIFO Push After End of Transfer

0 Enabled

1 Disabled .......ccccooiiiiiiiiie default

This bit is normally set to O for effective handling of
transfer lengths that are not doubleword multiples
0 Complete DMA Cycle with Transfer Size Less
Than FIFO Size
0 Enabled.......cccoooviiiiiiiiiiie, default
1 Disabled
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Offset 70 — Primary IDE Status .........cccccoeeeeeeeeeeniiennenn. RW Offset 78 — Secondary IDE Status ........ccvvvveeeieieiiieiieenee.s 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 ..o alwaysreads 0 1-0 Reserved ......ccccooviiiiieeiiiiiiieeennnnn always reads 0
Offset 71 — Primary Interrupt Control............cccceeeeeenn... RW  Offset 79 - Secondary Interrupt Control ........................ RW
7-1 Reserved ..o alwaysreads 0 7-1 Reserved .....ccccocoviiiiiiiiiiiiiieeee always reads 0
0  Flush FIFO Before Generating IDE Interrupt 0  Flush FIFO Before Generating IDE Interrupt
0 Desable......cccooiiiiiiiiiiiiiie e, default 0 Desable......ccccooiiiiiiiiiiiiie e, default
1 Enable 1 Enable
Offset 74 — Primary IDECommand 1 .............c..oeeveeeen... RW Offset 7C — Secondary IDECommand 1 ........................ RW
7 Reload Sector Size After Last Command Register 7 Reload Sector Size After Last Command Register
Write Write
6-0 Reserved ..o alwaysreads 0 6-0 Reserved ......cocccoveveiiiiiiiieeenein, always reads 0
Offset 75 — Primary IDE Command 2 ...................eeeee.... RW Offset 7D — Secondary IDE Command 2 ........................ RW
7  Set Controller to Perform PIO Mode Data Port 7  Set Controller to Perform PIO Mode Data Port
Prefetch Prefetch
6 Set Controller to Perform PIO Mode Data Port 6 Set Controller to Perform PIO Mode Data Port
Buffer Write Buffer Write
5 Set Controller to Perform DMA Mode Read 5 Set Controller to Perform DMA Mode Read
Pipeline Operation Pipeline Operation
4  Set Controller to Perform DMA Mode Write 4  Set Controller to Perform DMA Mode Write
Pipeline Operation Pipeline Operation
3  Stop S/G Bus Master 3  Stop S/G Bus Master
2-0 Reserved ..o, alwaysreads 0 2-0 Reserved .......ocoooiiiiiiiiiiiiiiiieieeeeen, always reads 0
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Offset 83-80 — Primary S/G Descriptor Address ............ RW IDE I/O Redgisters

. These registers are compliant with the SFF 8038l v1.0
Offset 88-88 — Secondary S/G Descriptor AJIess ........ RW standard. Refer to the SFF 8038l v1.0 specification for further

details.

Offset 99-98 — Configuration I/O Space .........c.c.ceeoeeevev.. Rw O Offset O - Primary Channel Command
Specifies an 8-byte 1/0O space for index and data ports.

I/0 Offset 2 - Primary Channel Status

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

I/0O Offset 8 - Secondary Channel Command

I/0O Offset A - Secondary Channel Status

I/Q Offset C-F - Secondary Channel PRD Table Address
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Function 2 Registers - USB Controller Ports 0-1 Offset 8 - Revision ID (NNN) w.oeeeeviieeeeeeeiiiieeeieieiiiieeees RO
This Universal Serial Bus host controller interface is fully ~7-0 Silicon Revision Code (0O indicates first silicon)
compatible with UHCI specification v1.1. There are two sets .

of software accessible registers: PCI configuration registera()ffsetg - Programming Interface (00h) .......................... RO

and USB 1/O registers. The PCI configuration registers ar€offset A - Sub Class Code (03h=USB Controller) RO
located in the function 2 PCI configuration space of the®™ ——— o0

VT82C686A. The USB 1/O registers are defined in UHCI offset B - Base Class Code (0Ch=Serial Bus Controller)RO
specification v1.1. The registers in this function control USB

ports 0-1 (see function 3 for ports 2-3). Offset C — Cache Line Size (00N) ......coovvieeeiiiieeiiieeieeee, RO
PCI Configuration Space Header Offset D - Latency Timer ........ocooeeeeveneneniiiiiiiieinnees RW
7-0 TimerValue........cccoiiiiiiiiiiiiiiie e default = 16h
Offset 1-0-Vendor ID ......ccceveeeeeeeiiiiiiiiiiiiieeeeeeeeeeeie, RO
. Offset E - Header Type (00N).......ccceeeeeeeeiiieeeiiiiieeieee, RO
0-7 VendorID ........c........ (1106h = VIA Technologies) yie (00
Offset 3-2 - DEVICe ID ..ot ROOMSELE - BIST(00N) oo RO
0-7 Device ID (3038h = VT82C686A USB Controller)  offset 23-20 - USB I/0 Register Base Address............... RW
Offset 5-4 - COMMANG ..oovviiiiiiiiiiiiiiiiiiin, RW 31-16 Reserved ..., always reads 0
15-8 Reserved .......ccccccciiiiiiiiiiieeeeeeeeeen always reads 0 15-5 tlr:SBbla{sOe Roiglit:r ;‘?‘se ?dggessl'l;g rtR,qusr;S;s t];?orck
7  Address Stepping...........coeeeeee default=0 (disabled) corresponding to AD[1g'tS] 9l '
6  Reserved(parity error response).................. fixed at 0 40 0000 1% 9 ’
5 Reserved(VGA palette snoop) .........ccceeeeee. fixed at 0 i
4 Memory Write and Invalidate . default=0 (disabled)  Offset 3C - Interrupt Ling (Q0N) .......cccooveeveiceiceiceicenc... RW
3 Reserved(special cycle monitoring)............ fixed at 0 7-4 Reserved .....cccccccviiiiiiiiien always reads 0
2 BusMaster ........oooooiiiiiiiininnns default=0 (d'|sabled) 3-0  USB INterrupt ROULING .....ovv.rvveeerreen, default = 16h
1 Memory Space..........ccccoovesseeee default=0 (disabled) 0000 DiSADIED.........ooevvoeeeeoeoeeeeeee e default
0 1/10 Space ............................... default=0 (d|Sab|ed) 0001 IRQl
OFfSet 7-6 - StAtUS ..ovieiiereiiiiiei e, RWC 0010 Reserved
; 0011 IRQ3
15 Reserveddetected parity error).......... always reads 0 0100 IRQ4
14 Signalled System Error...........ccooeevvvivnnnnnn. default=0 0101 IRQ5
13 Received Master Abort...........ccevvveeieeeenen. default=0 0110 IRQ6
12 Received Target Abort.........ccccvvvveieeeennen. default=0 0111 IRQ7
11 Signalled Target AbOrt........ccocevvviiiieneennnnns default=0 1000 IRQS8
10-9 DEVSEL# Timing 1001 IRQQ9
00 Fast . 1010 IRQ10
01 Medium ....ccovveveieiiiiiiiee e default (fixed) 1011 IRQ11
10 Slow 1100 IRQ12
11 Reserved 1101 IRQ13
8-0 Reserved ..o, always reads 0 1110 IRQ14
1111 Disabled
Offset 3D - Interrupt Pin (04h) ...ooevveeeeeeeeeeeeiieeieeeec RO
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USB-Specific Configuration Registers
Offset 40 - Miscellaneous Control 1........eeeeeeeeeieeeeeeeennnn. RW Offset 41 - Miscellaneous Control 2 ...............eeeveeeeeeenn... RW
7  PCl Memory Command Option 7 USB 1.1 Improvement for EOP
0 Support Memory-Read-Line, Memory-Read- 0 Enable.......ccooiiiiiii default
Multiple, & Memory-Write-&-Invalidate.... def 1 Disable
1 Only support Mem Read, Mem Write Cmds 6 Patch Read / Resume Issue
6 Babble Option 0 Enable.......cocovviiiiiiiii default
0 Automatically disable babbled port when EOF 1 Disable
babble 0CCUrS......cccovviiiiiii default 5 Patch 16 Bit-time EOP
1 Don't disable babbled port 0 Enable......ccooiiiiiiii default
5 PCI Parity Check Option 1 Disable
0 Disable PERR# generation..................... default 4 Hold PCI Request for Successive Accesses
1 Enable parity check and PERR# generation 0 Disable......cccccviimiiiiiii default
4 Frame Interval Select 1 Enable
O Imsframe. ..o default 3  Frame Counter Test Mode
1 0.1 msframe 0 Disable.......cccoiiii default
3 USB Data Length Option 1 Enable
0 Support TD length up to 1280................ default 2  Trap Option
1 Support TD length up to 1023 0 Set trap 60/64 status bits only when trap 60/64
2  USB Power Management enable bits are set. ...........ccceiiiiiis default
0 Disable USB power management........... default 1 Set trap 60/64 status bits without checking
1 Enable USB power management enable bits
1 DMA Option 1 A20gate Pass Through Option
0 8 DW burst access with better FIFO latency def 0 Pass through A20GATE command sequence
1 16 DW burst access (original performance) defined in UHCI ..., default
0 PCI Wait States 1 Don't pass through Write 1/0 port 64 (ff)
0 ZEroWalt ..cvveeeeeeiiiiiiieee e default 0 USB IRQ Test Mode
1 One wait 0 Normal Operation..........cccceeeeveeeeeeienennnns default
1 Generate USB IRQ
Offset 60 - Serial Bus Release Number ............................ RO
7-0 Release Number.........cccevvvvvennennnn. always reads 10h
Offset C1-CO - Legacy SUPPOIt .....eveervieeeeiieiiiiceiieieneeee, RO

15-0 UHCI v1.1Compliant

USB I/O Registers
These registers are compliant with the UHCI v1.1 standard.

Refer to the UHCI v1.1 specification for further details.
I/0 Offset 1-0 - USB Command

I/0 Offset 3-2 - USB Status

I/0 Offset 5-4 - USB Interrupt Enable

I/O Offset 7-6 - Frame Number

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

I/O Offset OC - Start Of Frame Modify

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

I/0 Offset 13-12 - Port 1 Status / Control
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Function 3 Registers - USB Controller Ports 2-3 Offset 8 - Revision ID (NNN) w.oeeeeviieeeeeeeiiiieeeieieiiiieeees RO
This Universal Serial Bus host controller interface is fully ~7-0 Silicon Revision Code (0O indicates first silicon)
compatible with UHCI specification v1.1. There are two sets .

of software accessible registers: PCI configuration registera()ffsetg - Programming Interface (00h) .......................... RO

and USB 1/O registers. The PCI configuration registers ar€offset A - Sub Class Code (03h=USB Controller) RO
located in the function 3 PCI configuration space of the®™ ———— o

VT82C686A. The USB 1/O registers are defined in UHCI 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 — Cache Line Size (00h).......oeccceeeeeeeeiieeieee, RO
PCI Configuration Space Header Offset D - Latency Timer ........ocooeeeeveneneniiiiiiiieinnees RW
7-0 TimerValue........cccoiiiiiiiiiiiiiiie e default = 16h
Offset 1-0-Vendor ID ......ccceveeeeeeeiiiiiiiiiiiiieeeeeeeeeeeie, RO
. Offset E - Header Type (00N).......ccceeeeeeeeiiieeeiiiiieeieee, RO
0-7 VendorID ........c........ (1106h = VIA Technologies) yie (00
Offset 3-2 - DeVice ID ..o RO Offset F - BIST (00N) ..eiieeeiiiieeiieiiieeeeeiieee e RO
0-7 Device ID (3038h = VT82C686A USB Controller)  offset 23-20 - USB I/O Register Base Address............... RW
Offset 5-4 - COMMANG ..oovviiiiiiiiiiiiiiiiiiin, RW 31-16 Reserved ..., always reads 0
15-8 Reserved .......ccccccciiiiiiiiiiieeeeeeeeeen always reads 0 15-5 tlr:SBbla{sOe Roiglit:r ;‘?‘se ?dggessl'l;g rtR,qusr;S;s t];?orck
7  Address Stepping...........coeeeeee default=0 (disabled) corresponding to AD[1g'tS] 9l '
6  Reserved(parity error response).................. fixed at 0 40 0000 1% 9 ’
5 Reserved(VGA palette snoop) .........ccceeeeee. fixed at 0 i
4 Memory Write and Invalidate . default=0 (disabled)  Offset 3C - Interrupt Ling (Q0N) .......cccooveeveiceiceiceicenc... RW
3 Reserved(special cycle monitoring)............ fixed at 0 7-4 Reserved .....cccccccviiiiiiiiien always reads 0
2 BusMaster ........oooooiiiiiiiininnns default=0 (d'|sabled) 3-0  USB INterrupt ROULING .....ovv.rvveeerreen, default = 16h
1 Memory Space..........ccccoovesseeee default=0 (disabled) 0000 DiSADIED.........ooevvoeeeeoeoeeeeeee e default
0 1/10 Space ............................... default=0 (d|Sab|ed) 0001 IRQl
OFfSet 7-6 - StAtUS ..ovieiiereiiiiiei e, RWC 0010 Reserved
; 0011 IRQ3
15 Reserveddetected parity error).......... always reads 0 0100 IRQ4
14  Signalled System Error.........cccccvvvveveeeeenen. default=0 0101 IRQ5
13 Received Master Abort...........ccevvveeieeeenen. default=0 0110 IRQ6
12 Received Target Abort.........ccccvvvveieeeennen. default=0 0111 IRQ7
11 Signalled Target AbOrt........ccocevvviiiieneennnnns default=0 1000 IRQS8
10-9 DEVSEL# Timing 1001 IRQ9
00 Fast . 1010 IRQ10
01 Medium ....ccovveveieiiiiiiiee e default (fixed) 1011 IRQ11
10 Slow 1100 IRQ12
11 Reserved 1101 IRQ13
8-0 Reserved ..o, always reads 0 1110 IRQ14
1111 Disabled
Offset 3D - Interrupt Pin (04h) ...ooevveeeeeeeeeeeeiieeieeeec RO
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USB-Specific Configuration Registers
Offset 40 - Miscellaneous Control 1........eeeeeeeeeieeeeeeeennnn. RW Offset 41 - Miscellaneous Control 2 ...............eeeveeeeeeenn... RW
7  PCl Memory Command Option 7 USB 1.1 Improvement for EOP
0 Support Memory-Read-Line, Memory-Read- 0 Enable.......ccooiiiiiii default
Multiple, & Memory-Write-&-Invalidate.... def 1 Disable
1 Only support Mem Read, Mem Write Cmds 6 Patch Read / Resume Issue
6 Babble Option 0 Enable.......cocovviiiiiiiii default
0 Automatically disable babbled port when EOF 1 Disable
babble 0CCUrS......cccovviiiiiii default 5 Patch 16 Bit-time EOP
1 Don't disable babbled port 0 Enable......ccooiiiiiiii default
5 PCI Parity Check Option 1 Disable
0 Disable PERR# generation..................... default 4 Hold PCI Request for Successive Accesses
1 Enable parity check and PERR# generation 0 Disable......cccccviimiiiiiii default
4 Frame Interval Select 1 Enable
O Imsframe. ..o default 3  Frame Counter Test Mode
1 0.1 msframe 0 Disable.......cccoiiii default
3 USB Data Length Option 1 Enable
0 Support TD length up to 1280................ default 2  Trap Option
1 Support TD length up to 1023 0 Set trap 60/64 status bits only when trap 60/64
2  USB Power Management enable bits are set. ...........ccceiiiiiis default
0 Disable USB power management........... default 1 Set trap 60/64 status bits without checking
1 Enable USB power management enable bits
1 DMA Option 1 A20gate Pass Through Option
0 8 DW burst access with better FIFO latency def 0 Pass through A20GATE command sequence
1 16 DW burst access (original performance) defined in UHCI ..., default
0 PCI Wait States 1 Don't pass through Write 1/0 port 64 (ff)
0 ZEroWalt ..cvveeeeeeiiiiiiieee e default 0 USB IRQ Test Mode
1 One wait 0 Normal Operation..........cccceeeeveeeeeeienennnns default
1 Generate USB IRQ
Offset 60 - Serial Bus Release Number ............................ RO
7-0 Release Number.........cccevvvvvennennnn. always reads 10h
Offset C1-CO - Legacy SUPPOIt .....eveervieeeeiieiiiiceiieieneeee, RO

15-0 UHCI v1.1Compliant

USB I/O Registers
These registers are compliant with the UHCI v1.1 standard.

Refer to the UHCI v1.1 specification for further details.
I/0 Offset 1-0 - USB Command

I/0 Offset 3-2 - USB Status

I/0 Offset 5-4 - USB Interrupt Enable

I/O Offset 7-6 - Frame Number

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

I/O Offset OC - Start Of Frame Modify

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

I/0 Offset 13-12 - Port 1 Status / Control
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Function 4 Regs - Power Management, SMBus and HWM

This section describes the ACPI (Advanced Configuration and
Power Interface) Power Management system of the
VT82C686A which includes a System Management Bus
(SMBus) interface controller and Hardware Monitoring

(HWM) subsystem. The power management system of the
VT82C686A 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 8 - Revision ID (NNN) .ooeeveeeeeeeeeeeeieeeeeee RO
Offset 1-0-Vendor ID ......ccceveeeeeeeiiiiiiiiiiiiieeeeeeeeeeeie, RO 7.0 Silicon Revision Code
0-7 VendorID ........c........ (1106h = VIA Technologies) )
Offset 9 - Programming Interface (00h) ..............veeeeee..... RO
Offset 3-2 - DeViCe ID ..oueeeiiseieiiiiiiiiiiieeiiiieeeeiiiieeeen RO The value returned by this register may be changed by writing
0-7 DeviceID ....cccceenes (3057h = ACPI Power Mgmt) the desired value to PCI Configuration Function 4 offset 61h.
Offset 5-4 - CommMaNd .......eieiiiiiiiiiieeeciieeeieieeeeeeeeieeeeeeees RW Offset A - SUb Class Code (00N ...oovvoeeeeeerieerienrsenssenesans RO
15-8 Reserved NI alwa){s reads O The value returned by this register may be Changed by Writing
7 Address Step_pmg ....................................... f|>.<ed at0 the desired value to PCI Configuration Function 4 offset 62h.
6  Reserved(parity error response).................. fixed at 0
5  ReservedVGA palette Sn0op) ................. fixed al 0 offset B - Base Class Code (00h) coovvverecerrceerreeiiceeeeee.. RO
g l;a/lemory Write gr}d In\llalldate'zt.... """""""" f|>;'ed§1t (t)O The value returned by this register may be changed by writing
eserved(special cycle monitoring)............ Xed al ¥ the desired value to PCI Configuration Function 4 offset 63h.
2 BUSMASEr ..oooiiiiiii e fixed at 0
é :\//Ig n;o;ycgpace """""""""""""""""""""""" ?;2% Ztt% Offset OD - Latency TiMer .....ooeeeeeeeeeiiiieiiiiiiiiieeee, RW
PACE rrrrrrrrsrrmmmmmmmmees 7-0 Timer Value ........cccooeeveeereeiieiieciecie e, default =0
Offset 7-6 - StatuS ..o RWC
15 Detected Parity EFTOr.............. always reads 0 Offset OE - Header Type (00h)......ccccvvveeeeeeeeiiiiiiieeeee, RO
14 Signalled System Error..................... always reads 0
13 Received Master Abort..................... always reads 0
12 Received Target Abort..........cccceuveee always reads 0
11 Signalled Target Abort............ceeueeee always reads 0
10-9 DEVSEL# Timing
00 Fast
01 Medium ...ccooeeeveeiiiiiiieee e, default (fixed)
10 Slow
11 Reserved
8 Data Parity Detected............c..ceeneee always reads 0
7 Fast Back to Back Capable.............. always reads 1
6-0 Reserved ..., always reads 0
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Power Management-Specific PCI Configuration Registers
Offset 40 — General Configquration 0 .....cocccevveviiiiiieeeiieean, RW Offset 41 - General Configuration 1...........cccceeeeeiiieeeeeen. RW
7  Thermal Alarm Source Select 7 1/O Enable for ACPI I/O Base
0 From pin T11 (Function 0 Rx74[1] must be set 0 Disable access to ACPI I/O block.......... default
to define the pin as THRM#)................. default 1 Allow access to Power Management I/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 1/0O Register Block are included
0 Disable ...ovveveeeiiiiie e, default later in this document, following the Power
1 Sleep Button is on IRQ6 pin (pin G1) Management Subsystem overview.
5 Debounce LID and PWRBTN# Inputs for 200us 6 ACPI Timer Reset
0 Disable......cccoriiiiiiiiii, default 0 Normal Timer Operation ....................... default
1 Enable 1 Reset Timer
4  Reserved ..., always reads 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....oooi i default
1 Enable 1 32-bit Timer
2  Game Port Monitor in Audio Access 2 RTC Enable Signal Gated with PSON (SUSC#) in
0 Disable ......ccocooeiviiiiiii default Soft-Off Mode
1 Enable 0 Disable.........oooo default
1  SoundBlaster Monitor in Audio Access 1 Enable
0 Disable ......ooccvveiiiiiii default 1  Clock Throttling Clock Selection
1 Enable 0 32 usec (512 usec cycle time)................ default
0  MIDI Monitor in Audio Access 1 1 msec (16 msec cycle time)
0 Disable ...eeeeeeiiii, default O DEVSEL# Test Mode(Do Not Program)....... def=0
1 Enable
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Offset 42 - ACPI Interrupt Select ......cccoveveeeeeeeeeeiiienenn.. RW Offset 45-44 - Primary Interrupt Channel (0000h) ....... RW

7  ATX/ AT Power Indicator..........ccevveeeeeeiiennennnnn. RO 15 1/0 = Ena/Disa IRQ15 as Primary Intrpt Channel

0 ATX 14 1/0 = Ena/Disa IRQ14 as Primary Intrpt Channel

1 AT 13 1/0 = Ena/Disa IRQ13 as Primary Intrpt Channel

6 SUSCH State.....oooiiiiiiiiiiiieie e RO 12 1/0 = Ena/Disa IRQ12 as Primary Intrpt Channel

5 Reserved ..o alwaysreads0 11 1/0 = Ena/Disa IRQ11 as Primary Intrpt Channel

4  SUSC# AC-Power-On Default Value................ RO 10 1/0 = Ena/Disa IRQ10 as Primary Intrpt Channel

This bit is written at RTC Index OA bit-7. 9 1/0 = Ena/Disa IRQ9 as Primary Intrpt Channel
3-0 SCI Interrupt Assignment 8 1/0 = Ena/Disa IRQ8 as Primary Intrpt Channel
0000 Disabled ........ccccvvevieevieecie e default 7  1/0 = Ena/Disa IRQ7 as Primary Intrpt Channel
0001 IRQ1 6 1/0 = Ena/Disa IRQ6 as Primary Intrpt Channel
0010 Reserved 5 1/0 = Ena/Disa IRQ5 as Primary Intrpt Channel
0011 IRQ3 4  1/0 = Ena/Disa IRQ4 as Primary Intrpt Channel
0100 IRQ4 3 1/0 = Ena/Disa IRQ3 as Primary Intrpt Channel
0101 IRQ5 2 Reserved ... always reads 0
0110 IRQ6 1 1/0 = Ena/Disa IRQ1 as Primary Intrpt Channel
0111 IRQ7 0 1/0 = Ena/Disa IRQO as Primary Intrpt Channel
1000 IRQ8
1001 IRQ9 Offset 47-46 - Secondary Interrupt Channel (0000h).... RW
1010 IRQ10 15 1/0 = Ena/Disa IRQ15 as Secondary Intr Channel
1011 IRQ11 14 1/0 = Ena/Disa IRQ14 as Secondary Intr Channel
1100 IRQ12 13 1/0 = Ena/Disa IRQ13 as Secondary Intr Channel
1101 IRQ13 12 1/0 = Ena/Disa IRQ12 as Secondary Intr Channel
1110 IRQ14 11 1/0 = Ena/Disa IRQ11 as Secondary Intr Channel
1111 IRQ15 10 1/0 = Ena/Disa IRQ10 as Secondary Intr Channel
1/0 = Ena/Disa IRQ9 as Secondary Intr Channel
Offset 43 — Internal Timer Read TeSt....vvveeeeeieiiiiieeeeeenn, RO 1/0 = Ena/Disa IRQ8 as Secondary Intr Channel

1/0 = Ena/Disa IRQ7 as Secondary Intr Channel
1/0 = Ena/Disa IRQ6 as Secondary Intr Channel
1/0 = Ena/Disa IRQ5 as Secondary Intr Channel
1/0 = Ena/Disa IRQ4 as Secondary Intr Channel
1/0 = Ena/Disa IRQ3 as Secondary Intr Channel
Reserved ..o always reads 0
1/0 = Ena/Disa IRQ1 as Secondary Intr Channel
1/0 = Ena/Disa IRQO as Secondary Intr Channel

7-0 Internal Timer Read Test

OFRPNWMAIUITONO®OO
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Offset 4B-48 — Power Management I/O Base ................. RW Offset 4D — Throttle / Clock Stop Control...................... RW
31-16 Reserved ........cccccciiiiiiiiiiieiieieeeennn always reads 0 7  Throttle Timer RESet........ccccveveeiiiiiiiiiiiiiiee, def=0
15-7 Power Management I/O Register Base Address. 6-5 Throttle Timer

Port Address for the base of the 128-byte Power OX 4-Bit oo default

Management 1/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 1/O 0 Disable......cccoceiiiiieie e default

Register Block are included later in this document, 1 Enable

following the Power-Management-Specific PCI
Configuration register descriptions and the Power

3 Reserved
2 Internal Clock Stop for PCI Idle

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

Management Subsystem overview. 0 Disable......cccoocoiiiiiiii default
6-0 0000001b 1 Enable
1 Internal Clock Stop During C3
Offset 4C — Host Bus Power Management Control........ RW 0 Disable......ccooeeeiiiieiiiec e default
7-4  Thermal Duty Cycle (THM_DTY) 1 Enable
This 4-bit field determines the dUty CyC|e of the 0 Internal Clock Stop During Suspend
STPCLK# signal when the THRM# pin is asserted 0 DiSADIE ...c.ceieeeeeeeeeeeeeeee e default
low. The field is decoded as follows: 1 Enable

0000 RESEIVEA.....uvuiieieieeeieieeeeiiiiiee e eeeeeens default
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%
3  THRM Enable

0 Disable......ccccoiiiiiiiii, default
1 Enable

2  Frame Input as Resume Event in C3
0 Disable ......cccooviiiiiici e, default
1 Enable

1 Reserved always reads 0
0 CPU Stop Grant Cycle Select
0 From Halt and Stop Grant Cycle............ default
1 From Stop Grant Cycle
This bit is combined with I/O space Rx2C[3] for
controlling the start of STPCLK# assertion during
system suspend mode:
Rx2CJ[3] Rx4CJ[0]
Function 4 Function 4

/0 Space _Cfg Space STPCLK# Assertion
0 X Immediate
1 0 Wait for CPU Halt
/ Stop Grant cycle
1 1 Wait for CPU

Stop Grant cycle
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Offset 53-50 - GP Timer Control (0000 0000h) .............. RW
31-30 Conserve Mode Timer Count Value

00 1/16Second ........coovvvvvvvveriiiiiiiieeieeeeeeeeenn, default
01 1/8 second
10 1 second
11 1 minute

29 Conserve Mode Status

This bit reads 1 when in Conserve Mode

28 Conserve Mode Enable
0 Disable .....oooooiiiiiiiicc e default
1 Enable

27-26 Secondary Event Timer Count Value
00 2 milliseconds............cceeeeiiiiiiiiiiiiiiiiienn, default
01 64 milliseconds
10 % second
11 by EOI + 0.25 milliseconds
25 Secondary Event Occurred Status

This bit reads 1 to indicate that a secondary event has

3  GPO Timer Start

On setting this bit to 1, the GPO timer loads the value
defined by bits 15-8 of this register and starts
counting down. The GPO timer is reloaded at the
occurrence of certain peripheral events enabled in the
GP Timer Reload Enable Register (Power
Management I/O Space Offset 38h). If no such event
occurs and the GPO timer counts down to zero, then
the GPO Timer Timeout Status bit is set to one (bit-2
of the Global Status register at Power Management
Register I/O Space Offset 28h). Additionally, 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.

2  GPO Timer Automatic Reload

0 GPOTimerstopsatO ........ceevvvevevvvnnnnnn default
1 Reload GPO timer automatically after counting
down to O

occurred (to resume the system from suspend) and the 1-0 GPO Timer Base

secondary event timer is counting down.
24  Secondary Event Timer Enable
0 Disable ...covviveiiiiiii default
1 Enable

23-16 GP1 Timer Count Value(base defined by bits 5-4)
Write to load count value; Read to get current count

15-8 GPO Timer Count Value(base defined by bits 1-0)

Write to load count value; Read to get current count

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

00 Disable.....cccoooeevveieiiiiiieeeeeeeee e default
01 1/16 second

10 1 second

11 1 minute

Global Enable register at Power Management
Register I/O Space Offset 2Ah), then an SMI is
generated.
6 GP1 Timer Automatic Reload
0 GP1TimerstopsatO ......ccooceveeviiivinnnnnn, default
1 Reload GP1 timer automatically after counting
downto O
5-4 GP1 Timer Base
00 Disable ...t default
01 1/4 msec
10 1 second
11 1 minute
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Offset 54 — Power Well Control ....eeeeeeeeeeeeeeeeeeeeeiieeene WO Offset 61 — Program Interface Read Value .................... WO
7 Reserved ... alwaysreads 0 7-0 Rx09 Read Value
6 STR Power Well Output Gating The value returned by the register at offset 9h (Programming
0 Disable .eeeeeeiiiiie default Interface) may be changed by writing the desired value to this
1 Enable location.
5 SUSC# =0 for STR
0 Disable ....ccccoviieeiiiie e default Offset 62 - Sub Class Read Value ..........occooveevveievviienns.. WO
1 Enable 7-0 RxOA Read Value
4  SUSST1#/GPO3 Select The value returned by the register at offset 0Ah (Sub Class
O SUSST I e dEfaultCOde) may be Changed by Wr|t|ng the desired value to this
1 GPO3 location.
3  GPO2/SUSB# Select
0 SUSB#.....ccociiiiiiciiii default offset 63 - Base Class Read VAlUe......ooweeoeeeooeoo WO
1 GPO2 - 7-0  RxOB Read Value
Before chip rev C, these definitions were reversed g yajue returned by the register at offset 0Bh (Base Class
2 GPO1/SUSA# Select Code) may be changed by writing the desired value to this
O SUSAH e default location.
1 GPO1
Before chip rev C, these definitions were reversed
1-0 GPOO Output Selection

00 From GPO (ACPI RX4C[0]).....vcvvrren.. default
01 1Hz
10 4 Hz
11 16 Hz
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Hardware-Monitor-Specific Configuration Registers System Management Bus-Specific Configuration Registers
Offset 71-70 — Hardware Monitor I/O Base ................... RW  Offset 93-90 — SMBuUsS /O Base ........oooevveiiiiieeeieiiiivnnnn, RW
15-7 1/O Base (128-byte I/O space)............... default = 0 31-16 Reserved ......ccccceiiiiiiiiiiieeeen always reads 0
6-0 Fixed . always reads 0000001b 15-4 1/O Base (16-byte I/O space)............. default = 00h
. 3-0 Fixed . always reads 0001b
Offset 74 —Hardware Monitor Control ..............cceveuunnnees RW
7-4 ReServed ..o always reads 0 Offset D2 — SMBus Host Configuration ............c.oeeeeee RW
3 Hardware Monitoring Interrupt 7-4 Reserved ... always reads 0
0 SMI o default 3  SMBus Interrupt Select
1 ScCi O SMI i default
2-1 Reserved ..o, always reads 0 1 ScCi
0 Hardware Monitoring 1/0 Enable 2-1 Reserved ..., always reads 0
0 Disable hardware monitor functions....... default 0 SMBus Host Controller Enable
1 Enable hardware monitor functions 0 Disable SMB controller functions ......... default

1 Enable SMB controller functions

Offset D3 — SMBus Host Slave Command..............ce...... RW
7-0 SMBus Host Slave Command Code....... default=0

Offset D4 — SMBus Slave Address for Port 1

7-0 SMBus Slave Address for Port 1............. default=0
Bit-O must be set to O for proper operation

Offset D5 — SMBus Slave Address for Port 2

7-0 SMBus Slave Address for Port 2............. default=0
Bit-O must be set to O for proper operation

Offset D6 — SMBUS ReVISION ID ......iiieeiiieeiiiieiiieeiiieennaees RO
7-0 SMBus Revision Code
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Power Management 1/O-Space Reqisters

Basic Power Management Control and Status

I/0 Offset 1-0 - Power Management Status.................. RWC

I/0 Offset 3-2 - Power Management Enable ..................

The bits in this register correspond to the bits in the Power

The bits in this register are set only by hardware and can bﬁ/lanagement Status Register at offset 1-0.
reset by software by writing a one to the desired bit position.

15

14-11
10

7-6

3-1

15
Wakeup Status(WAK_STS) ........cccceee default =0

This bit is set when the system is in the suspend state
and an enabled resume event occurs. Upon setting
this bit, the system automatically transitions from the
suspend state to the normal working state (from C3 to
CO for the processor).

Reserved ... always reads 0
RTC Status(RTC_STS) ..vvvveeeiiiiiiieeeniis default =0
This bit is set when the RTC generates an alarm (on
assertion of the RTC IRQ signal).

10

Sleep Button StatugSB_STS)................. default =0 ’
This bit is set when the sleep button (SLPBTN# /
IRQ6) is pressed. 8
Power Button Status(PB_STS)............... default =0

This bit is set when the PWRBTN# signal is asserted
LOW. If the PWRBTN# signal is held LOW for

more than four seconds, this bit is cleared, the
PBOR_STS bit is set, and the system will transition

into the soft off state. 7.6
Reserved ..o always reads 0 5
Global Status(GBL_STS)........cuvveeeveeenenn. 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 is also cleared at the same time by hardware.

Bus Master Status(BM_STS) ................. default =0

This bit is set when a system bus master requests the
system bus. All PCI master, ISA master and ISA
DMA devices are included. 3-1
Reserved ....cccccieeiiiiiiiiis always reads 0 0

ACPI Timer Carry Status (TMR_STS).. default =0
The bit is set when the 2331st) bit of the 24 (32)
bit ACPI power management timer changes.

14-11 Reserved

Reserved ... always reads 0

........................................ always reads 0
RTC Enable (RTC_EN)....ccccovvivvivieernnnee default =0
This bit may be set to trigger either an SCI or an SMI
(depending on the setting of the SCI_EN bit) to be
generated when the RTC_STS bit is set.

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

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 bit) to be
generated when the PB_STS bit is set.

Reserved ..o, always reads 0
Global Enable (GBL_EN)........ccccovvvveeeen. default =0
This bit may be set to trigger either an SCI or an SMI
(depending on the setting of the SCI_EN bit) to be
generated when the GBL_STS bit is set.

Reserved ..o always reads 0

Reserved ... always reads 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 bit) to be
generated when the TMR_STS bit is set.
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1/0O Offset 5-4 - Power Management Control

VT82C686A

................. RW

I/O Offset 0B-08 - Power Management Timer...............

15
14
13

Soft Resume

Reserved always reads 0
Sleep EnablgSLP_EN)........cccccceenee. always reads 0
This is a write-only bit; reads from this bit always
return zero. Writing a one to this bit causes the
system to sequence into the sleep (suspend) state
defined by the SLP_TYP field.

12-10 Sleep TypdSLP_TYP)

9-3

000 Normal On

001 Suspend to RAM (STR)

010 Suspend to Disk (STD) (also called Soft Off).
The VCC power plane is turned off while the
VCCS and VBAT planes remain on.

011 Reserved

100 Power On Suspend without Reset

101 Power On Suspend with CPU Reset

110 Power On Suspend with CPU/PCI Reset

111 Reserved

In any sleep state, there is minimal interface between
powered and non-powered planes so that the effort
for hardware design may be well managed.
Reserved ..., always reads 0
Global Releasd GBL_RLS) ........... 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 bit 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).
Bus Master Reload BMS_RLD)............. default =0

0 Bus master requests are ignored by power

management logic
1 Bus master requests transition the processor
from the C3 state to the CO state

SCIl Enable(SCIL_EN)......cccovveeeeiiiiiieeenn, default =0
Selects the power management event to generate
either an SCI or SMI:

0 Generate SMI

1 Generate SCI
Note that certain power management events can be
programmed individually to generate an SCI or SMI
independent of the setting of this bit (refer to the
General Purpose SCI Enable and General Purpose
SMI Enable registers at offsets 22 and 24). Also,
TMR_STS & GBL_STS always generate SCI and
BIOS_STS always generates SMI.

31-24 Extended Timer Value (ETM_VAL)

23-0

This field reads back 0 if the 24-bit timer option is
selected (Rx41 bit-3).

Timer Value (TMR_VAL)

This read-only field returns the running count of the
power management timer. This is a 24/32-bit counter
that runs off a 3.579545 MHz clock, and counts while
in the SO (working) system state. The timer is reset to
an initial value of zero during a reset, and then
continues counting until the 14.31818 MHz input to
the chip is stopped. If the clock is restarted without a
reset, then the counter will continue counting from
where it stopped.
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Processor Power Management Reqisters

I/O Offset 13-10 - Processor & PCI Bus Control............ RW /O Offset 14 - Processor Level 2 (P LVL2).................... RO
31-12 Reserved .......ccccccciiiiiiiiiiieeeeeeeeeeeen alwaysreads 0 7-0 Level2 . always reads 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 VT82C686A asserts STPCLK#
0 Enable.....cccovviiiiiieieiiiieiieeeeee e, default to 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)

7-5

3-0

) ! Reads from this register return all zeros; writes to this register
0 PCKRUN# will be de-activated after the PCI have no effect.

bus is idle for 26 clocks............ccceeeeenn. default
1 PCKRUN# is always asserted
Host Clock Stop Enable (HOST_STP)
0 STPCLK# will be asserted in the C3 state, but
the CPU clock is not stopped ................. default
1 CPU clock is stopped in the C3 state
Assert SLP# for LVL3 Read

1/O Offset 15 - Processor Level 3 (P LVL3)....ooevvenveeee... RO

7-0 Level3 always reads 0
Reads from this register put the processor in the C3
clock state with the STPCLK# signal asserted. If
Rx10[9] = 1 then the CPU clock is also stopped by
asserting CPUSTP#. Wake up from the C3 state is by

0 Disable ......ccccooiiiiiii default :

1 Enable interrupt (INTR, SMI, and SCI).
Used in Slot-1 systems only. Reads from this register return all zeros; writes to this register
RESEIVEA oo always reads 0 have no effect.

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.

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 bit is set. The field is decoded 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 Management Reaqisters

I/O Offset 21-20 - General Purpose Status (GP_STS).RWC

I/0 Offset 23-22 - General Purpose SCI Enable

15-14 Reserved
13 AC97 Wakeup Status (WAKE_STS)
Can be set only in suspend mode
Battery Low Status (BL_STS)
This bit is set when the BATLOWH# input is asserted
low.
Notebook Lid Status (LID_STS)
This bit is set when the LID input detects the edge
selected by Rx2C bit-7 (0=rising, 1=falling).
Thermal Detect Status (THRM_STS)
This bit is set when the THRM input detects the edge
selected by Rx2C bit-6 (O=rising, 1=falling).
9 USB Resume Status (USB_STS)
This bit is set when a USB peripheral generates a
resume event.
8 Ring Status (RING_STS)
This bit is set when the RING# input is asserted low.
7 Reserved

12

11

10

always reads 0 15-14 Reserved

13
12
11
10

0

always reads 0 /0 Offset 25-24 - General Purpose SMI Enable

........................................ always reads 0
Enable SCI on setting of the WAKE_STS bitlef=0
Enable SCI on setting of the BL_STS hit.....def=0
Enable SCI on setting of the LID_STS bit....def=0
Enable SCI on setting of the THRM_STS bitlef=0
Enable SCI on setting of the USB_STS bit..def=0
Enable SCI on setting of the RING_STS bit def=0
Reserved ....cccccciiiiiiiiii always reads 0
Enable SCI on setting of the GP16_STS hit.def=0
Enable SCI on setting of the PME_STS bit..def=0
Enable SCI on setting of the GP14_STS hit.def=0
Reserved .....ccccoviiiiiiiien always reads 0
Enable SCI on setting of the GPI1_STS hit.def=0
Enable SCI on setting of the EXT_STS bit...def=0

These bits allow generation of an SCI using a separate set of
conditions from those used for generating an SMI.

6 GPI6/EXTSMI6 Toggle Status (GPI6_STS)
This bit is set when the GPI6 pin is toggled.
5 PME# Toggle Status (PME_STS)
This bit is set when the PME# pin is toggled.
4  GPIl4 / SLPBTN# Toggle Status (GPI4_STS)
This bit is set when the GPI4 pin is toggled.
Reserved always reads 0
1 GPI1 Status (GPI1_STS)
This bit is set when the GPI1 pin is asserted low.
0 EXTSMI# Status (EXT_STS)
This bit is set when the EXTSMI# pin is asserted low.

Note that the above bits correspond one for one with the bits
of the General Purpose SCI Enable and General Purpose SMI
Enable registers at offsets 22 and 24:

15-14 Reserved

13
12
11
10
9

OO N0

3-2
1
0

........................................ always reads 0
Enable SMI on setting of the WAKE_STS bitdef=0
Enable SMI on setting of the BL_STS bit.....def=0
Enable SMI on setting of the LID_STS bit...def=0
Enable SMI on setting of the THRM_STS bitdef=0
Enable SMI on setting of the USB_STS bit..def=0
Enable SMI on setting of the RING_STS bitdef=0
Reserved ....cccccoiiiiiiiiii always reads 0
Enable SMI on setting of the GPI6_STS bit.def=0
Enable SMI on setting of the PME_STS hit.def=0
Enable SMI on setting of the GPI4_STS bit.def=0
Reserved .....ccccociiiiiiin always reads 0
Enable SMI on setting of the GPI1_STS bit.def=0
Enable SMI on setting of the EXT_STS bit..def=0

an SCI or SMI isthese bits allow generation of an SMI using a separate set of

generated if the corresponding bit of the General Purpose SClgnditions from those used for generating an 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.
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Generic Power Management Registers

I/O Offset 29-28 - Global Status.........cccceceeeiieeeiennnne RWC |/O Offset 2B-2A - Global Enable ..............cccccveeeeeennneen.. RW
15-9 Reserved ... alwaysreads 0 15-9 Reserved .....ccccccoviviiiiiiiiiiiiieeeennns always reads 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_STS bit is set.

5 BIOS Status (BIOS_STS)...ccccceeevviriereeeeene def=0 5 SMlon BIOS Status (BIOS_EN).................... 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 bhit is set.
the SCI/SMI lock). When this bit is reset (by writing
a one 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  SMlon Legacy USB (LEG_USB_EN)........... def=0
This bit is set when a legacy USB event occurs. This bit may be set to trigger an SMI to be generated

when the LEG_USB_STS bhit is set.

3 GP1 Timer Time Out Status (GP1TO_STS) def=0 3 SMIon GP1 Timer Time Out (GP1TO_EN).def=0
This bit is set when the GP1 timer times out. This bit may be set to trigger an SMI to be generated

when the GP1TO_STS bit is set.

2  GPO Timer Time Out 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_STS bit is set.

1 Secondary Event Timer Time Out Status 1 SMI on Secondary Event Timer Time Out
(STTO _STS)eiiiieiiiiiiiiie e def=0 (STTO_EN) oot def=0
This bit is set when the secondary event timer times This bit may be set to trigger an SMI to be generated
out. when the STTO_STS bit is set.

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

Note that SMI can be generated based on the setting of any of

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 bits in
the Primary Activity Detect Status register at offset
30h to identify the specific source of the primary
event. Note that setting this bit can be enabled to
reload the GPO timer (see bit-O of the GP Timer
Reload Enable register at offset 38).

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 bit is set.
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I/0 Offset 2D-2C - Global Control (GBL _CTL)............. RW 1/0 Offset 2F - SMI Command (SMI_CMD) ................. RW

15-9 Reserved

8

........................................ always reads 0
SMI Active (INSMI)
0O SMIINACtiVe.....ccoceveeveieeeieiiieeeeeeieee 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.
LID Triggering Polarity

0 RISINgEdgE.....cccoevvviiiiieeieeeeeeeeee, default
1 Falling Edge

THRM# Triggering Polarity
0 RISINg EAQE .....covviiiiiiiiiieiiieee e, default

1 Falling Edge
Battery Low Resume Disable
0 Enable resume ........ccccccciiiiiiiiiiiiiiiiennnn, default
1 Disable resume from suspend when
BATLOWH# is asserted
SMI Lock (SMIIG)
0 Disable SMI Lock
1 Enable SMI Lock (SMI low to gate for the
NEXE SMI) oo default
Wait for Halt / Stop Grant Cycle for STPCLK#
Assertion
0 Dontwait.......ceoeeeieiiiieceeeeeeee default
1 Wait
This bit works with Rx4C[7] of PCI configuration
space to control the start of STPCLK# assertion.
Power Button Triggering Select
0 SCI/SMI generated by PWRBTN# rising edge

1 SCI/SMI generated by PWRBTN# low level
Set to zero to avoid the situation where PB_STS is set
to wake up the system then reset again by
PBOR_STS to switch the system into the soft-off
state.
BIOS Release (BIOS_RLS)
This bit is set by legacy software to indicate release
of the SCI/SMI lock. Upon setting of this bit,
hardware automatically sets the GBL_STS bit. This
bit is cleared by hardware when the GBL_STS bit
cleared by software.
Note that if the GBL_EN bit is set (bit-5 of the Power
Management Enable register at offset 2), then setting
this bit causes an SCI to be generated (because setting
this bit causes the GBL_STS hit to be set).
SMI Enable (SMI_EN)

0 Disable all SMI generation..................... default

1 Enable SMI generation

7-0 SMI Command

Writing to this port sets the SW_SMI_STS bit. Note
that if the SW_SMI_EN bit is set (see bit-6 of the
Global Enable register at offset 2Ah), then an SMl is
generated.
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I/O Offset 33-30 - Primary Activity Detect Status....... RWC /O Offset 37-34 - Primary Activity Detect Enable........ RW

These bits correspond to the Primary Activity Detect EnableThese bits correspond to the Primary Activity Detect Status

bits in offset 37-34. All bits default to 0, are set by hardwarebits in offset 33-30. Setting of any of these bits also sets the

only, and may only be cleared by writing 1s to the desired bit. PACT_STS bit (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 .......ccccooiiiiiiiiiiiiiee alwaysread 0 31-11 Reserved .......cccccoviiiieieiiiiiieeeennnns always read 0
10 Audio Access Status........cceeeeeeriieeeeenn. (AUD_STS) 10 SMIlon Audio Status.........cccccvveveeernninnne. (KBC_EN)
Set if Audio is accessed via I/O port ?7?. 0 Don'tset PACT_STS if AUD_STS is set....def
1 SetPACT_STSif AUD_STS is set
9 Keyboard Controller Access Status..... (KBC_STS) 9 SMI on Keyboard Controller Status..... (KBC_EN)
Set if the KBC is accessed via 1/O port 60h. 0 Don'tset PACT_STS if KBC_STS is set.....def
1 Set PACT _STSif KBC_STSis set
8  VGA Access Status........cccvvevveeeiiiinennnnn. (VGA_STS) 8 SMIon VGA Status.........ccoeevvveviiiiennns (VGA_EN)
Set if the VGA port is accessed via 1/0 ports 3BO- 0 Don'tset PACT_STSif VGA STS s set....def
3DFh or memory space AO0O00-BFFFFh. 1 SetPACT_STSif VGA_STS s set
7  Parallel Port Access Status.................... (LPT_STS) 7  SMI on Parallel Port Status.................... (LPT_EN)
Set if the parallel port is accessed via I/O ports 278- 0 Don'tset PACT_STSif LPT_STS s set...... def
27Fh or 378-37Fh (LPT2 or LPT1). 1 SetPACT_STSIifLPT_STS s set
6  Serial Port B Access Status............... (COMB_STS) 6  SMI on Serial Port B Status................ (COMB_EN)
Set if the serial port is accessed via /O ports 2F8- 0 Don'tset PACT_STS if COMB_STS is set. def
2FFh or 2E8-2Efh (COM2 and COM4 respectively). 1 SetPACT_STSif COMB_STS is set
5  Serial Port A Access Status.............. (COMA_STS) 5 SMI on Serial Port A Status.............. (COMA_EN)
Set if the serial port is accessed via /O ports 3F8- 0 Don'tset PACT_STS if COMA_STS is set.def
3FFh or 3E8-3EFh (COM1 and COM3, respectively). 1 SetPACT_STS if COMA_STS s set
4 Floppy Access Status........cccceeviiveeeeennnns (FDC_STS) 4  SMIon Floppy Status ..........ooooeevveicnnnnnns (FDC_EN)
Set if the floppy controller is accessed via I/O ports 0 Don'tset PACT _STSif FDC_STS s set.....def
3F0-3F5h or 3F7h. 1 SetPACT_STSif FDC_STS is set
3 Secondary IDE Access Status............... (SIDE_STS) 3 SMl on Secondary IDE Status............... (SIDE_EN)
Set if the IDE controller is accessed via 1/0 ports 0 Don'tset PACT_STS if SIDE_STS is set.... def
170-177h or 376h. 1 SetPACT_STSif SIDE_STS is set
2  Primary IDE Access Status................. (PIDE_STS) 2  SMIl on PrimaryIDE Status................... (PIDE_EN)
Set if the IDE controller is accessed via /0O ports 0 Don'tset PACT_STS if PIDE_STS is set....def
1FO0-1F7h or 3F6h. 1 SetPACT_STSif PIDE_STS is set
1  Primary Interrupt Activity Status...... (PIRQ_STS) 1 SMlon Primary INTR Status............... (PIRQ_EN)
Set on the occurrence of a primary interrupt (enabled 0 Don'tset PACT_STS if PIRQ_STS is set....def
via the "Primary Interrupt Channel" register at 1 SetPACT_STSif PIRQ_STS is set
Function 4 PCI configuration register offset 44h).
0 PCI Master Access Status .................... (DRQ_STS) 0 SMIon PCl Master Status .................... (DRQ_EN)
Set on the occurrence of PCI master activity. 0 Don'tset PACT_STS if DRQ_STS is set....def

1 SetPACT_STSif DRQ_STS s set
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 bits are
set in that register, setting a corresponding bit in this register
will cause the GP1 timer to be reloaded.
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I/O Offset 3B-38 - GP Timer Reload Enable .................. RW
All bits in this register default to 0 on power up.
31-8 Reserved ... always read 0
7 Enable GP1 Timer Reload on KBC Access

2-1

0 Normal GP1 Timer Operation
1 Setting of KBC_STS causes the GP1 timer to
reload.
Enable GP1 Timer Reload on Serial Port Access
0 Normal GP1 Timer Operation
1 Setting of COMA_STS or COMB_STS causes
the GP1 timer to reload.

Reserved ... always read 0

Enable_GP1 Timer Reload on VGA Access
0 Normal GP1 Timer Operation
1 Setting of VGA_STS causes the GP1 timer to
reload.
Enable GP1 Timer Reload on IDE/Floppy Access
0 Normal GP1 Timer Operation
1 Setting of FDC_STS, SIDE_STS, or
PIDE_STS causes the GP1 timer to reload.

Reserved ... always read 0

Enable_GPO Timer Reload on Primary Activity
0 Normal GPO Timer Operation
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 1/0 Registers

I/O Offset 44 — External SMI Input Value I/O Offset 4B-48 - GPI Port Input Value (GPI VAL)....RO
(EXTSMI VAL) . RO 31-24 RESEIVEA oo, a|WayS read O
Depending on the configuration, up to 8 external SCI/SMI 23-16 GPI[23-16] by Refresh Scan.................. Read Only
ports are available as indicated below. The state of these15-12 Reserved ........cccccoviviiviieeiviiineenne, always read 0
inputs may be read in this register. 11-0 GPI[11-0] Input Value..........ccvvvveeennnnne Read Only

7 GPI7Input Value (RING#) /O Offset 4F-4C - GPO Port Output Value (GPO_VAL)RW

6 GPI6 Input Value (SMBALRT#) Reads from this register return the last value written (held on

5  GPI5 Input Value (PME#) . 9

4 GPI4 Input Value (SLPBTN#) chip)

3 GPI3 Input Value (LID) 31-26 Reserved ......cccccocoiiiiiiiiiiiiis always reads 0

2 GPI2 Input Value (BATLOWH) 25-0 GPOI[25-0] Output Value............... def = 3FFFFFFh

1 GPI1 Input Value

0 EXTSMI# Input Value
I/O Offset 45 — IRQ / Resume Status .......eeeeeeeeieeeeeeeennn, RW

7-4 Reserved ... always reads 0

3 FM SMI or Serial SMI Status
2  Hardware Monitor IRQ Status
1 SMBus IRQ Status

0 SMBus Resume Status
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System Management Bus 1/O-Space Reqisters

The base address for these registers is defined in Rx93-90 of

the Function 4 PCI configuration registers. The System

Management Bus I/O space is enabled for access by the system

if RxD2[0] = 1.

I/O Offset 00 — SMBus Host Status.............ceeeeeeiennnneees RWC /O Offset 01h — SMBus Slave Status.............ceceeeeeeee. RWC
7-5 Reserved ... alwaysreads 0 7-6 Reserved ......occoveiiiiiiiieneen, always reads 0
4 Failed Bus Transaction...........ccccccevvvvvereeennnee RwWC 5  Alert StatuS .eveveieiiiiiiiiieeee RWC

0 SMBus interrupt not caused by failed bus 0 SMBus interrupt not caused by SMBALERT#
transaction ... default SIGNAl covieeeeee default

1 SMBus interrupt caused by failed bus
transaction. This bit may be set when the
KILL bit (I/O Rx02[1]) is set and can be
cleared by writing a 1 to this bit position.

BUs ColliSION.......oeeviiiiiiiiiiciiec e RwWC
0 SMBus interrupt not caused by transaction
COIlISION ..o, default

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

position.
DEVICE EITON ..cvvviiiieeeeeeeee e RWC
0 SMBus interrupt not caused by generation of
an SMBus transaction error.................... default

1 SMBus interrupt caused by generation of an
SMBus transaction error (illegal command
field, unclaimed host-initiated cycle, or host
device timeout). This bit is only set by
hardware and can be cleared by writing a 1 to
this bit position.

SMBUS INterrupt........cooooeiieiiiiiiiie e RWC
0 SMBus interrupt not caused by host command
COMPIELION.....evveiiieiiiiiice 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.
HOSt BUSY e RO
0 SMBus controller host interface is not
processing a command ...............eeeeeeeennn. default

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

1 SMBus interrupt caused by SMBALERT#
signal. This bit will be set only if the Alert
Enable bit is set in the SMBus Slave Control
Register at 1/0 Offset RO8[3]. This bit is only
set by hardware and can be cleared by writing
a 1 to this bit position.

Shadow 2 Status.........ccoociviiiiiiiiiieeeeeeee e RwC
0 SMBus interrupt not caused by address match
to SMBus Shadow Address Port 2......... default

1 SMBus interrupt or resume event caused by
slave cycle address match to SMBus Shadow
Address Port 2. This bit is only set by
hardware and can be cleared by writing a 1 to
this bit position.

Shadow 1 Status..........eeveeeiiiiiiiieeeeeeeieeiies s RWC
0 SMBus interrupt not caused by address match
to SMBus Shadow Address Port 1......... default

1 SMBus interrupt or resume event caused by
slave cycle address match to SMBus Shadow
Address Port 1. This bit is only set by
hardware and can be cleared by writing a 1 to
this bit position.

Slave Status .....cceeeeeeeeeiiiiieen e, RWC
0 SMBus interrupt not caused by slave event
MALCN oo default

1 SMBus interrupt or resume event caused by
slave cycle event match of the SMBus Slave
Command Register at PCl 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.

Reserved .....coooeiiiiii always reads 0

SIAVE BUSY  eiiieiieiiiiieeee et RO
0 SMBus controller slave interface is not

processing data ............ccccecvviiiiiiienneennnn. default

1 SMBus controller slave interface is busy
receiving data. None of the other SMBus
registers should be accessed if this bit is set.
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I/O Offset 02h — SMBus Host Control...........ccc.vveeeee..... RW |/O Offset 03h — SMBus Host Command....................... RW
7 Reserved ... alwaysreads 0 7-0 SMBUS Host Command............ccccceeennnee default =0
6 Start always reads 0 This field contains the data transmitted in the
0 Writing O has no effect.......cccccceevivvneennn. default command field of the SMBus host transaction.
1 Start Execution of Command
Writing a 1 to this bit causes the SMBus I/O Offset 04h — SMBus Host Address...........eeeeeieeeneen. RW
controller host interface to initiate execution of The contents of this register are transmitted in the address field
the command programmed in the SMBus Of the SMBus host transaction.
Command Protocol field (bits 4-2). All 7-1 SMBUS AdAress......cooevvvveveiininieeeeeeeennnns default =0
necessary registers should be programmed This field contains the 7-bit address of the targeted
prior to writing a 1 to this bit. The Host Busy slave device.
bit (SMBus Host Status Register bit-0) can be 0  SMBUS Read or Write
used to identify when the SMBus controller 0 Execute a WRITE command ................. default
has completed command execution. 1 Execute a READ command
oy RESEIVE] s always 1ads 0 6 offset 05h — SMBUS HOSt DAt 0 e RW
000 Quick Read or Write ..........ccceevveeennnnen. default The contents of this register are transmitted in the Data O field
001 Byte Read or Write of SMBus host transaction writes. On reads, Data O bytes are
010 Byte Data Read or Write stored here.
011 Word Data Read or Write 7-0 SMBUS Datg O, e s default =0
100 Reserved For Block Write commands, this field is programmed
101 Block Read or Write with the block transfer count (a value between 1 and
110 Reserved 32). Counts of 0 or greater than 32 are undefined.
111 Reserved For Block Read commands, the count received from
1 Kill Transaction in Progress the SMBus device is stored here.
0 Normﬁ" host controller °perat|iof‘ ----------- default |5 offset 06h — SMBUS HOSt Data L coocecceceveeeevevercree.... RW
1 g(ta(:t[i)n gotsf;[i;r?):lsaa_l(:(ljogeigrtr}’? 2 tFy APLEE%;?S'S bit The contents of this reg_ister are transmitted in the Data 1 field
(Host Status bit-4) and asserts the interrupt :IO?é\flthu:r:ost transaction writes. On reads, Data 1 bytes are
selected by the SMB Interrupt Select bit ' _
(Function 4 SMBus Host Configuration 7-0 SMBUS Data 1......cccevvvvviiiiiiiiiiiiiiiiiies default =0
Register RxD2[3]). /O Offset 07h — SMBUS BIOCK DAt .....ooooocvvveisiieeee RW
0 Interrup.t Enab!e . Reads and writes to this register are used to access the 32-byte
0 Disable interrupt generation................... default

1 Enable generation of interrupts on completion
of the current host transaction.

block data storage array. An internal index pointer is used to
address the array. It is reset 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 SMBUS Block Data default =0
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I/O Offset 08h — SMBus Slave Control............ccceeeeeeen..... RW /O Offset 09h — SMBus Shadow Command.................... RO
7-4 Reserved ..o always reads 0 This register is used to store command values for external
3  SMBus Alert Enable SMBus master accesses to the host slave and slave shadow

0 Disable ... default ports.

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

2  SMBus Shadow Port 2 Enable whose address field matched the host slave address

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

1 Enable generation of an interrupt or resume
event on external SMBus master generation of /O Offset 0Ah — SMBus Slave Event ...............cooveueee..
a transaction with an address that matches thelhis register is used to enable generation of interrupt or
SMBus Slave Shadow Port 2 register (PCI resume events for accesses to the host controller’s slave port.

function 4 configuration register RxD5). 15-0 SMBus Slave Event.........cccoovveienineene, default = 0
1  SMBus Shadow Port 1 Enable This field contains data bits used to compare against
0 DiSADIE ...vveeeeeeeeeeeeeeeeeee e, default incoming data to the SMBus Slave Data Register (/O
1 Enable generation of an interrupt or resume Offset 0Ch). When a bit in this register is set and the
event on external SMBus master generation of corresponding bit the Slave Data register is also set,
a transaction with an address that matches the an interrupt or resume event will be generated if the
SMBus Slave Shadow Port 1 register (PCI command value matches the value in the SMBus
function 4 configuration register RxD4). Slave Command register and the access was to
0 SMBus Slave Enable SMBus host address 10h.
0 Disable ........ccovviiviiii default /O Offset 0Ch — SMBuUs Slave Data. ................ RO

1 Enable generation of an interrupt or resume — : -
event on external SMBus master generation of This register is used to store data values for external SMBus

a transaction with an address that matches thdnaster accesses to the shadow ports or the SMBus host

SMBus host controller slave port of 10h, a controller's slave port.

command field which matches the SMBus 15-0 SMBUS Slave Dat.a .................................. defaultIO
Slave Command register (PCI function 4 This field contains the data value which was

configuration register RxD3), and a match of transmitted during an external SMBus master access
one of the corresponding enabled events in the whose address field matched one of the slave shadow

SMBus Slave Event Register (/O Offset OAh). port addresses or the SMBus host controller slave
port address of 10h.
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) ) Offset 2B — VSENS1 Voltage High Limit (CPU 2.0V)...
Hardware Monitor I/O Space Reqisters
Offset 2C — VSENS1 Voltage Low Limit (CPU 2.0V) ..

The /0 base address for access to the Hardware Monitor
registers is defined in Rx71-70 of function 4 PCI configuration Offsét 2D — VSENS2 Voltage High Limit (NB 2.5V) .....
space. The hardware monitor /O space is enabled for I/QDffset 2E — VSENS2 Voltage Low Limit (NB 2.5V) ...... RW

access by the system if Rx74[0] = 1. Offset 2F — Internal Core Voltage High Limit (3.3V).... RW

Offset 13 — Analog Data 15-8 ......ccooeveeeiiiieeeiiiiieeieieeeeeeeens RW Offset 30 — Internal Core Voltage Low Limit (3.3V)..... RW

Offset 14 — Analog Data 7-0 ...ovvveveeeeeeeieieeeieiieeee, RW Offset 31 — VSENS3 Voltage High Limit (5V)............. RW
Offset 15 — Digital Data 7-0 ........oooveiviieeeeiiiiiieeiiieeeeeeeeees RW Offset 32 — VSENS3 Voltage Low Limit (5V) ................ RW
Offset 16 — Channel Counter.........ccoveveeeeeeeeeieieieeeeeieeeeeees RwW Offset 33 — VSENS4 Voltage High Limit (12V).............. RW
Offset 17 — Data Valid & Channel Indicators................. RW Offset 34 — VSENS4 Voltage Low Limit (12V) .............. RW
Offset 1D — TSENS3 Hot Temperature High Limit ....... RW Offset 35 — Voltage Sense High Limit (-12V).................. RW
Offset 1E — TSENS3 Hot Temp Hysteresis Lo Limit...... RW Offset 36 — Voltage Sense Low Limit (-12V) ....cceeeeennn.. RW
Offset 1F — TSENS3 Temperature Reading.................... RW Offset 37 — Voltage Sense High LiMit (:5V)..oovevvvevsssveee RW
Temperature sensor 3 is an internal bandgap-type sensor whi&ffset 38 — Voltage Sense Low Limit (-5V) ........oooeevveve. RW

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 Offset 39 — TSENS1 Hot Temperature High Limit........ RW

order 8 bits are used for comparison with the limit values 'nOffset 3A — TSENS1Hot Temp Hysteresis Lo Limit RW
offsets 10 and 1. @ =m—m=m———e—es e e

Offset 3B — FAN1 Fan Count Limit .......oovveiiieeniiieennnneen.. RW

Offset 20 — TSENS1 Temperature Reading .................... RW —
Temperature sensor 1 is an external sensor input on pin w1Qffset 3C — FAN2 Fan Count Limit........ocovvieeeeiiiineenene RW
which has 10-bit resolution. The high order 8 bits are storedhe above two locations store the number of counts of the
here and the low order 2 bits are stored in Rx4B[7-6]. Onlyinternal clock per fan revolution for the low limit of the fan
the high order 8 bits are used for comparison with the limitspeed.

values in offsets 39 and 3A.

Offset 3D — TSENS2 Hot Temperature High Limit....... RW

Offset 21 — TSENS2 Temperature Readinq .................... RW Offset 3E — TSENS2 Hot Temp Hvsteresis Lo Limit..... RW
Temperature sensor 2 is an external sensor input on pin Y13

which has 10-bit resolution. The high order 8 bits are storedoffset 3F — Stepping ID Number
here and the low order 2 bits are stored in Rx49[5-4]. Only
the high order 8 bits are used for comparison with the limit

values in offsets 3D and 3E. Note: For high limits, comparisons are “greater than”
comparisons. For low limits, comparisons are “less than or
Offset 22 — VSENS1 (Pin U13) Voltage Reading (2.0V).RW equal’ comparisons.

Offset 23 — VSENS2 (Pin V13) Voltage Reading (2.5V).RW One consequence of the above is that if high limits are set to

Offset 24 — Internal Core Voltage Reading (3.3V).......... RW all ones (FFh or 11111111[)), interrupts are disabled for h|gh
Offset 25 — VSENS3 (Pin W14) Voltage Reading (5v) .RW limits (i.e., interrupts will only be generated for cases when
Offset 26 — VSENS4 (Pin Y14) Voltage Reading (12v).Rw VOI298s are equal to or beldie lowlimits).

Offset 27 — VSENS4 (Pin Y14) Voltage Reading (12V)..RW

Offset 28 — Sense Voltage Reading (-12V)........eevievnnnnee... RW
Offset 29 — Sense Voltage Reading (-5V) .....ooooviiiiiiinenneess RW
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.
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Offset 40 —Hardware Monitor Configuration ................ RW
7 Initialization
0 Normal operation ........ccccceveeeviereeeeenennnn, default

1 Restore power-up default values to this
register, the interrupt status and mask registers,
the FAN/RST#/OS# register, and the OS#
Configuration / Temperature Resolution
register. This bit automatically clears itself
since the power-on default is 0.

6  Chassis Intrusion Reset

0 Normal operation ..........ccccceeevviiiiieeeenns default
1 Reset the Chassis Intrusion pin
5-4 Reserved (R/IW).....cccovvieiiiciiiie e default =0

3 Hardware Monitor Interrupt Clear
0 Normal operation
1 Clear the hardware monitor interrupt output
(does not effect the contents of the interrupt
status register). Normally set during interrupt
SEIVICE 1ottt default
Reserved ..., always reads 0
1 Hardware Monitor Interrupt Enable
0 Disable hardware monitor interrupt output.. def
1 Enable hardware monitor interrupt output
0 Start
0 Place hardware monitor in standby mode.... def
1 Enable startup of hardware monitor logic.
At startup, limit checking functions and
scanning begins. All high and low limits
should be set prior to turning on this bit. Note:
the hardware monitor interrupt output will not
be cleared if the user writes a zero to this bit
after an interrupt has occurred (the hardware
monitor interrupt clear bit must be used for this
purpose).

N
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Offset 41 —Hardware Monitor Interrupt Status 1........... RO  Offset 43 —Hardware Monitor Interrupt Mask 1 .......... RW

7 Fan 2 Error 7  Fan 2 Count Error Mask
(O N[0 I =T o ] SRR default 0 Enable interrupt on error status bit set......... def
1 Fan 2 count limit exceeded 1 Disable interrupt on error status bit set

6 Fan 1 Error 6 Fan 1 Count Error Mask
O NOEBITOM ittt default 0 Enable interrupt on error status bit set......... def
1 Fan 1 count limit exceeded 1 Disable interrupt on error status bit set

5 Reserved ... always reads 0 5 TSENSI1 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 NOEITOI i default 1 Disable
1 High or low hot temperature limit exceeded. 4  TSENSL1 Temperature Error Mask
The interrupt mode is determined by 0 Enable interrupt on error status bit set......... def
Temperature Resolution register Rx4B[1-0]. 1 Disable interrupt on error status bit set
3 VSENS3 Voltage Error (5V) 3 VSENS3 Voltage Error Mask (5V)
O NOEITOI oot default 0 Enable interrupt on error status bit set......... def
1 High or low limit exceeded 1 Disable interrupt on error status bit set
2 Internal Core VCC Voltage Error (3.3V) 2 Internal Core VCC Voltage Error Mask (3.3V)
L0 N\ (o I =T o ] SO default 0 Enable interrupt on error status bit set......... def
1 High or low limit exceeded 1 Disable interrupt on error status bit set
1 VSENS2 Voltage Error (2.5V NB Core Voltage) 1 VSENS2 Voltage Error Mask (2.5V NB Core)
O NOEITOI oo default 0 Enable interrupt on error status bit set......... def
1 High or low limit exceeded 1 Disable interrupt on error status bit set
0 VSENSLI Voltage Error (2.0V CPU Core Voltage) 0 VSENS1 Voltage Error Mask (2.0V CPU Core)
0 NO EITOM ittt default 0 Enable interrupt on error status bit set......... def
1 High or low limit exceeded 1 Disable interrupt on error status bit set
Offset 42 —Hardware Monitor Interrupt Status 2........... RO Offset 44 —Hardware Monitor Interrupt Mask 2 .......... RW
7  TSENSS3 (Internal Bandgap) Temp Error 7  TSENS3 Temperature Error Mask
O NOEITOM ittt default 0 Enable interrupt on error status bit set......... def
1 High or low hot temperature limit exceeded. 1 Disable interrupt on error status bit set
Interrupt mode is determined by Rx4B[5-4]. 6 TSENS3 Thermal Alarm Control Mask
6-5 Reserved ..., always reads 0 0 Enable TSENS3 over-temp condition to
4  Chassis Error control the thermal alarm (function 4 Rx40[7]
O NO BITON ittt default automatic CPU clock throttling must be set) def
1 Chassis Intrusion has gone high 1 Disable
3  TSENS2 Temperature Error 5 TSENS2 Thermal Alarm Control Mask
O N\ o I =T (o] S 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 Minus 5V Voltage Error (-5V) 1 Disable
O NOEITOI i default 4  Chassis Error Mask
1 High or low limit exceeded 0 Enable interrupt on error status bit set......... def
1  Minus 12V Voltage Error (-12V) 1 Disable interrupt on error status bit set
O NO BITON ittt default 3  TSENS2 Temperature Error Mask
1 High or low limit exceeded 0 Enable interrupt on error status bit set......... def
0 VSENS4 Voltage Error (12V) 1 Disable interrupt on error status bit set
O NOEITOM it default 2  Minus 5V Voltage Error Mask (-5V)
1 High or low limit exceeded 0 Enable interrupt on error status bit set......... def
Note: When either status register is read, status conditions in 1 Disable interrupt on error status bit set
that register are reset. In the case of voltage priority 1  Minus 12V Voltage Error Mask (-12V)
indications, if two or more voltages were out of limits, then 0 Enable interrupt on error status bit set......... def
another indication would automatically be generated if it was 1 Disable interrupt on error status bit set
not handled during interrupt service. Errant voltages may be 0 VSENS4 Voltage Error Mask (12V)
disabled in the control register until the operator has time to 0 Enable interrupt on error status bit set......... def
clear the errant condition or set the limit higher or lower. 1 Disable interrupt 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 TSENS1 Value Low-Order Bits.................. def =00
00 Divide by 1 Upper 8 bits are stored in offset 20h
01 Divide by 2 .veeeeeeeeeee e default 5-4 TSENS3 Hot Temp Interrupt Mode........... def =01
10 Divide by 4 3-2 TSENS2 Hot Temp Interrupt Mode........... def =01
11 Divide by 8 1-0 TSENS1 Hot Temp Interrupt Mode........... def =01
5-4 Fan 1 RPM Control The following applies to each of the above 3 fields
00 Divide by 1 00 Default Interrupt Mode. An interrupt occurs if
01 Divide by 2 ...ccooiiiiiiii default the temperature goes above the hot limit. The
10 Divide by 4 interrupt will be cleared once the status register
11 Divide by 8 is read, but will be generated again when the
3-0 Reserved ..., always reads 0 next conversion is completed. Interrupts will
) continue to be generated until the temperature
Offset 49 —Hardware Monitor Temp Low Order Value RW goes below the hysteresis limit.
7-6  TSENS3 Value Low-Order Bits 01 One-Time Interrupt Mode. An interrupt is
Upper 8 bits are stored in offset 1Fh generated if the temperrature goes above the
5-4 TSENS2 Value Low-Order Bits hot limit. The interrupt will be cleared when
Upper 8 bits are stored in offset 21h the status register is read. Another interrupt
3 Over Temperature Active Low for PMU to will not be generated until the temperature first
Control Stop Clock drops below the hysteresis limit............. default
0 Disable ..., default 10 Comparator mode. An interrupt occurs if the
1 Enable temperature goes above the hot limit. This
2 Chassis Active Low Output 20 msec interrupt remains active until the temperature
0 Disable ......cccovvieiiiiii default goes below the hot limit (i.e., no hysteresis).
1 Enable 11 Default Interrupt Mode (same as 00)
1 Interrupt Active High Output
0 Disable .......cccvviiiiiiii default
1 Enable
0 Reserved ..., always reads 0
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Function 5 & 6 Reqisters - AC97 Audio & Modem Codecs Offset 9 - Programming Interface(00h)........ccoeeiiiieeennneees RO

The codec interface is hardware compatible with AC97 and

SoundBlaster Pro. There are two sets of software accessib%ffset A - Sub Class Codg01h=Audio Device)..............

registers: PCI configuration registers and 1/O registers. TheOffset B - Base Class Codé94h=Multimedia Device).... RO
PCI configuration registers for taudio Codecare located in

the function 5 PCI configuration space of the VT82C686A. offset D - Latency Timer (00h).....o.ieereeieeeesiciieniceieeeen, RO
The PCI configuration registers for tiModem Codec are
located in thefunction 6 PCI configuration space. The I/O Offset E - Header Type(00h).......cooovieiiiieiieiieieiiiienn, RO

registers are located in the system 1/O space.
Offset F - BIST (00N).....ccvseeeiieiiinieiiiieiiiiiiiiiieinieeenns RO

PCI Configuration Space Header — Function 5 Audio

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

Offset 1-0 - VeNndor ID ..o, RO 31-16 Reserved ..., always reads 0
0-7 VendorID ...ccceo..... (1106h = VIA Technologies) 175'08 ggggo'gg‘if?;% bytes) """"""""""""" default = 00h
Offset 3-2-Device ID ....eveeeieiiiiiiiiiiiiei RO Offset 17-14 - B Add 1 — EM NMI Stat RW
0-7 Device ID (3058h = 82C686A Audio Codec) S fem F-aese-rvsje ress - d L;Q\}é{;s' el
Offset5-4 - Command..........coceeeeeeeiiiiiiiiiiieeeeeeeeeeees RW 15-2 Base AdAress.......cccccvvveeeienininnnnnn. default = 0000h
15-10 RESErVed ....ccoovoveveeereeeeieeennan, always reads 0 1-0  01b (4 bytes)
g ge&sr\t)s;cEkr-lt;t;lzack ...................................... ffli);i?j aatt(()) Offset 1B-18 - Base Address 2 — MIDI Port (Rev H)..... RW
7 Address Steppi'r;'g.} ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' fixed at 0 31716 Reserved ..., always reads 0
6 Parity Efor RESPONSE......vv.rvverervrerererenn, fixed at 0 15-2 Base Aéjdress ................................... default = 0330h
5 VGA Palette SNOOP........oveeereereerrererre fixedato 10 01b (4 bytes)
4 Mem(_)ry Write and _Inv_ahdate ................... f|?<ed at0  Offset 2F-2C — Subsystem ID / Sub Vendor ID (Rev H)RO*
3 Special Cycle Monitoring...........ooeeeeeeeveeens f|>§ed at0 *This register is RW if function 5-6 Rx48[4] = 1
2  BUSMaASLEr .coooeeeeieiiieeeeeee e fixed at 0
1 Memory SPacCe.....cccoooveiiieiiiiiiiiiiiiiiee e fixed at 0 f a_ Poi Rev H) (Default = COh R
O 1O SPACE  woomeeeeeomeooroooeoe default=0 (disableq) 21=8t-34=Capture Pointer (Rev H) (Default = COh)..... RO
Offset 7-6 - StatuS ..o RWC OffSet 3C - INEITUDL LINE . eeuuineesinneiiinniiiniiiinnnss, RW
15 Detected Parity Error..........ccoccvveeeen. always reads 0 ;g ieggr\:et(j th """""""""""""" always reads 0
14 Signalled System Error...........ccoeeevivinnnnnnn. default=0 ) 0‘6 0'8 Dniseggljg d outing default
13 Received Master Abort..........ccevveeveeeeennnnn. fixed at 0 0001 IRQL
12 Received Target AbOrt.........ccoovvvvveeiinnnnnnn. fixed at 0 0010 Reserved
11 Signalled Target Abort..........ccevvevvveeeeennenn. fixed at 0 0011 IRQ3
10-9 DEVSEL# Timing 0100 IRO4
00 Fast . 0101 IRQS5
01 Medium ..o, fixed 0110 IRQ6
ﬂ E'OW 0111 IRQ7
eserved 1000 IRQ8
8 Data Parity Error .....cccccvvveeeieiiiiiiiiis fixed at 0 1001 IRQY
7 Fast Back-to-Back Capable...................... fixed at 0 1010 IRQ10
6-0 Reserved ..., always reads 0 1011 IRQ11
Offset 8 - Revision ID(NNN) ..o RO 1100 IRQ12
7-0 Silicon Revision Code 1101 1RQ13
10h Revision A 1110 IRQ14
11h Revision B 1111 Disabled
12h Rev!s!on C Offset 3D - Interrupt Pin (03Nh)......ccccvevveneiiiiiiiiiiieeeeeee, RO
13h Revision D
14h Revision E Offset 3E - Minimum Grant (00N).......cc.cocecrviiiiininieeens RO
20h Revision H
Offset 3F - Minimum Latency (00h)..........ccocecvevieeeennnnn. RO
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PCI Configuration Space Header — Function 6 Modem

Offset 1-0 - VeNndor ID ....c.cooveiiiiiiiiiiiiiiiiiie, RO Offset 13-10 - Base Address 0 — SGD Control / Status .. RW
0-7 VendorID .oovvveeiiiii. (1106h = VIA Technologies) 31-16 Reserved ... always reads 0
_ 15-8 Base AdAress........cccvveeeeeeiieiieiieeeenannn, default = 00h
Offset 3-2 - DeVice ID .ovvvieeeeeeeeeieeeeeeeeeeeeeeeee e RO 7-0 00000001b (256 bytes)
0-7 Device ID (3068h =82C686A Modem Codec) i
Offset 3C - Interrupt Line........cceeeeeieiieiiiieeieeiiieeieeeeen RW
Offset 5-4 - Command .........ooiiiieeeiiiiiiieeiiiieeeseeieeeeieeeees RW  7-4 Reserved ..., always reads 0
15-10 Reserved .....ccccccccevviiiieeiiiiiiiiiis alwaysreads 0 3-0 Audio Interrupt Routing
9 Fast Back-to-Back...........ccccevvriviiniicnnnnnn, fixed at 0 0000 Disabled............coveeiiiiiiiieeiiiieeee e default
8 SERR#ENable......ccccoiiiiiiiiiiieeee e, fixed at 0 0001 IRQ1
7 Address StEPPING.....ccceeevrirmreeeeiiiriieeeeenns fixed at 0 0010 Reserved
6  Parity Error Response..........oooeeeveveeeeivnnnnnn. fixed at O 0011 IRQ3
5  VGA Palette SN00p......ccoevrvereeeaiaieriereaneas fixed at 0 0100 IRQ4
4 Memory Write and Invalidate ................... fixed at 0 0101 IRQ5
3 Special Cycle Monitoring...........cccceevevernene. fixed at 0 0110 IRQ6
2 BUSMASIEN w.coeoveeeeeeeeececeee e, fixed at O 0111 IRQ7
1 MEMOIY SPaCE.....cciririeriiereriereesieresiese s fixed at 0 1000 IRQ8
0 1/OSPaACe ..ccccevveverererererean, default=0 (disabled) 1001 IRQ9
1010 IRQ10
Offset 7-6 - Status .....oeovvvieeeeeeeieeee e, RWC 1011 IRQ11
15 Detected Parity Error........c.ccccceeeen. always reads 0 1100 IRQ12
14  Signalled System Error.......cccccooecvvveeeeennnns fixed at 0 1101 IRQ13
13 Received Master AbOrt.........cooovviivieinnnnnnn. fixed at 0 1110 IRQ14
12 Received Target ADOIt.......oooeeviiiriieeeennnns fixed at 0 1111 Disabled
11 Signalled Target Abort..........cooovviiiieinnnnnn. fixed at 0 )
10-9 DEVSEL# Timing Offset 3D - Interrupt Pin (O3h)........eeeeiiiceeeeieeiiiiieeeeenes RO
00 Fast .
01 MEUIUM oo fixed 2EELIE - Minimum Grant Q0. cumssummsssssuries RO
10 Slow Offset 3F - Minimum Latency (00h)..........ccccecveveeeeennnnn. RO
11 Reserved
8 Data Parity Error ......ccccocveeeiiiiiiiiiiiinns fixed at 0
7  Fast Back-to-Back Capable...................... fixed at 0
6-0 Reserved ... always reads 0
Offset 8 - Revision ID(NNN)....eveveeeeiiiiiiiiiciieecieei RO
7-0 Silicon Revision Code (0 indicates first silicon)
Offset 9 - Programming Interface(00h).........ccccceee....... *RO
Offset A - Sub Class Cod€80h)..........ccceveceriiiciiiiiennnn. *RO
Offset B - Base Class CodO7h)........coeevieeeiiieeiiiiennnn. *RO
*Registers 9-B are RW if function 5-6 Rx44[5] =1
Offset D - Latency Timer (00h)......coveeeveeeeiiiiciieeeee, RO
Offset E - Header Type(00h).......cooceveeeiiciiiiiiiiiiiiieen. RO
Offset F - BIST (00h)......covviiiiiiiiiiiiiiiiieeieeiiie e, RO
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Function 5 & 6 Codec-Specific Configuration Reqisters

Offset 40 — AC97 Interface Status ...............ceeeeeveeveennnnee. RO Offset 41 — AC Link Interface Control ........................... RW
7-3 Reserved ... always reads 0 7  AC-Link Interface Enable (ENAC97)

2 Secondary Codec Ready Status ............ccceeeeennes RO 0 Disable......ccccoiiiiiiiiiiiii e default
0 Codec Not Ready 1 Enable
1 Codec Ready (AC97 ctrlr can access codec) 6  AC-Link Reset (ACRST#)

1 AC97 Codec Low-Power Status............ocvvveerenn. RO 0 Assert AC-Link Reset........ccccceveeeviinnnen. default
0 AC97 Codec not in low-power mode 1 De-assert AC-Link Reset
1 AC97 Codec in low-power mode 5 AC-Link Sync (RSYNCHI)

0 AC97 Codec Ready Status........cccccovvvvveeeerrnnnnnnn. RO 0 Release SYNC ......ccccvviiiieieiiiiiiieeees default
0 Codec Not Ready 1 Force SYNC High
1 Codec Ready (AC97 ctrlr can access codec) 4  AC-Link Serial Data Out

0 Release SDO......cccccoeeeiiiiiiiiiiiiiiiiies default

1 Force SDO High
3  Variable-Sample-Rate On-Demand Mode
0 Disable........oooiio default
1 Enable
Bit valid in function 5 only (reserved in function 6)
2 AC Link SGD Read Channel PCM Data Output
0 Disable.......ooooi, default
1 Enable
Bit valid in function 5 only (reserved in function 6)
1 AC Link FM Channel PCM Data Out (SELFM)
0O Disable.......ccoooioii e, default
1 Enable
Bit valid in function 5 only (reserved in function 6)
0 ACLink SB PCM Data Output (SELSB)
0 Disable........ooooi, default
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 — MC97 Interface Control

RO (Function 5)

Offset 42 — Function Enable

RO (Function 6) Offset 44 — MC97 Interface Control

RW (Function 6)

7 Reserved
6 MIDI PnP (Rev H)
0 MIDI Port Address Selected by Rx43[3-2]. def
1 MIDI Port Address Selected by IOBase2
5  Function 5 Config Reg Rx2C Writable (Rev H)
0 F5RX2C-2ZF RO ....ooiiviiiieieie e default
1 F5Rx2C-2F RW
4  Gate SoundBlaster PCM When FIFO Empty
0 Disable ..o, default
1 Enable
3 Game Port Enable (ENGAME)
0 Disable
1 Enable (200-207h)
2 FM Enable (ENFM)
0 Disable
1 Enable (388-38B)

always reads 0

7  Function 5 AC-Link Interface Access

0 Disable......cccooveeeiiiiiiii default
1 Enable

6  Secondary Codec Support
0 Disable.....cccccoiiiiiiiiiii e default
1 Enable

5 Function 6 Config Reg Rx9-B Writable (Rev H)
0 FBRX9-BRO...coiiiiiiiiiiiicceeiceeeei, default

1 F6Rx9-B RW

4 Function 6 Config Reg 2Ch Writable (Rev H)
0 FBRX2C-2F RO....cccivieiiiieeiiieeeee e default
1 F6Rx2C-2F RW

3-0 Reserved ... always reads 0

RW (Function 5)

1 MIDI Enable (ENMIDI)

RO (Function 6)

O Disable ...ccooooeiiiiiiiiiiii default
1 Enable

0 SoundBlaster Enable (ENSB)
O Disable .....cooieiieiiiiiiiiei default
1 Enable

Offset 43 — Plug and Play Control ............. RW (Function 5)
Offset 43 — Plug and Play Control............... RO (Function 6)
7-6 SoundBlaster IRQ Select (SBIRQS[1:0])
00 IRQS5 oo default
01 IRQY
10 IRQ9
11 IRQ10
5-4 SoundBlaster DRQ Select (SBDRQS[1:0])
00 DMA Channel 0
01 DMA Channel 1
10 DMA Channel 2
11 DMA Channel 3
3-2 MIDI Decode Select (MIDIBASE)
00 300-303h
01 310-313h
10 320-323h
11 330-333h
1-0 SoundBlaster Decode Select (SBBASE)
00 220-22Fh..cccciiiiieiiieieeeccee default
01 240-24Fh
10 260-26Fh
11 280-28Fh

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

7-6 Reserved ..., always reads 0
5 Function 5 Config Reg Rx2C Writable (Rev H)

0 FS5RX2C-2F RO...coiiiiiiiiiiiiiiiiiiis default
1 F5Rx2C-2F RW
4  Reserved ..o always reads 0
2 FMIRQ Select (FMIRQS)
0 Route FM Trap interrupt to NMI........... default

1 Route FM Trap interrupt to IRQ
1 FM SGD Data for SoundBlaster Mixing
0 Disable......occooiriiiieie e default
1 Enable
FM Trap Interrupt (EN_FMI
0 Enable.....cccoiiiiiiiiiiiee default
1 Disable
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I/O Base 0 Registers —Audio/Modem Scatter/Gather DMA
Read / Write through function 5, R/O through function 6.

I/O Offset 0 — Audio SGD Read Channel Status ......... RWC
7  SGD Active (0 = completed or terminated)........ RO
6 SGD PaAUSEd.....cuuiiiiiiiiieiieeiiieeeeeee e RO
5-4 Reserved ..o always reads 0
3 SGD Trigger Queued (will restart after EOL) ..RO
2 SGD Stopped (write 1 to resume) ................... RwWC
1 SGDEOL i RWC
0 SGDFIAg oo RWC
I/O Offset 1 — Audio SGD Read Channel Control.......... RW

7 SGD Start ...cccccveeiiieeieieeee, WO (always reads 0)
0 No effect
1 Start SGD read channel operation

6 SGD Terminate ..............c....... WO (always reads 0)

0 No effect

1 Terminate SGD read channel operation
5-4 Reserved always reads 0, writing 1 not allowed
3 SGD Pause

0 Release SGD read channel pause and resume

the transfer from the paused line

1 Pause SGD read channel operation (SGD read

channel pointer stays at the current address)
2-0 Reserved always reads 0

I/O Offset 10 — Audio SGD Write Channel Status.......... RO
7  SGD Active (0 = completed or terminated) ....... RO
6  SGD PaUSEd ......ooviiiiiiiiiiiiiiiiieieee e RO
5-4 Reserved ... always reads 0
3  SGD Trigger Queued (will restart after EOL).. RO
2  SGD Stopped (write 1 to resume)................... RWC
1  SGD EOL it RwWC
0 SGDFIag oo RwWC
I/O Offset 11 — Audio SGD Write Channel Control...... RW

7 SGD Start ....cccccevviiiiieee WO (always reads 0)
0 No effect
1 Start SGD write channel operation

6 SGD Terminate..........cc.c..oe..e. WO (always reads 0)

0 No effect
1 Terminate SGD write channel operation
5-4 Reserved ....always reads 0, writing 1 not allowed
3  SGD Pause
0 Release SGD write channel pause and resume
the transfer from the paused line
1 Pause SGD write channel operation (SGD
write channel pointer stays at current address)
2-0 Reserved always reads 0

I/0 Offset 12 — Audio SGD Write Channel Type........... RW
7  Auto-Start SGD at EOL (1=Enable)........ default =0
6 Reserved ..o always reads 0
5 PCM 16-Bit Format
0 8-BitFormat......cccccoeeeeeiiiieeeiiiiiiiiriiiinnn, default
1 16-Bit Format
4  PCM Stereo Format
0 Mono Format........cccccoveeiiiiiiiiiieeiieeen. default
1 Stereo Format
3-2 Reserved ..., always reads 0
1 Interrupt on EOL @ End of Block (1=Ena) ...def=0
0 Interrupt on FLAG @ End-of-Blk (1=Ena)....def=0

1/O Offset 17-14 — Audio SGD W Ch Table Pointer BaseRW

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

1/O Offset 1F-1C — Audio SGD W Ch Current Count ... RO

I/O Offset 2 — Audio SGD Read Channel Type .............. RW
7  Auto-Start SGD at EOL (1=Enable)....... default = 0
6 Reserved ... always reads 0
5 PCM 16-Bit Format
0 8-BitFormat.........cccooeeeeiiiiiiiiiiiiiiiiiinnn, default
1 16-Bit Format
4  PCM Stereo Format
0 MoNO FOrmat.......ccceeeveeeviiiiiiiees i, default
1 Stereo Format
3-2 Interrupt Select
00 Interrupt at PCI Read of Last Line ......... default
01 Interrupt at Last Sample Sent
10 Interrupt at Less Than One Line to Send
11 -reserved-
1 Interrupt on EOL @ End of Block (1=Ena)... def=0
0 Interrupt on FLAG @ End-of-Blk (1=Ena) ... def=0
I/O Offset 7-4 — Audio SGD R Ch Table Pointer Base...RW
31-0 SGD Table Pointer Base Address (even addr).....W
Current Pointer AddresSS.......uvveeeivevieeeeeeeeesieniieees R
I/O Offset F-C — Audio SGD R Ch Current Count.......... RO

31-24 Reserved
23-0 Current SGD Read Channel Count

always reads 0

SGD Table Format
63 62 61 60-56 55-32 31-0
EOL FLAG STOP -reserved- Base Base
Count Address
[23:0] [31:0]

31-24 Reserved ........coocoeiiiiiiiiiieeee always reads 0
23-0 Current SGD Write Channel Count
EOL End Of Link. 1 indicates this block is the last of the

link. If the channel “Interrupt on EOL” bit is set, then
an interrupt is generated at the end of the transfer.
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].

FLAG
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Read / Write through function 5, R/O through function 6.
The following set of registers is dedicated for FM:

I/O Offset 20 — FM SGD Read Channel Status ........... RWC
7  SGD Active (0 = completed or terminated)........ RO
6  SGD PaUSEd.....ccccoiiiiiiiiiiiiiiieiieeee e RO
5-4 Reserved ..o, always reads 0

3  SGD Trigger Queued (will restart after EOL)..RO

2  SGD Stopped (write 1 to resume) ................... RwWC
1 SGD EOL it RWC
0 SGDFIag oo RwWC
I/O Offset 21 — FM SGD Read Channel Control............ RW
7 SGD Start .....ccccoevciiiiienin WO (always reads 0)
0 No effect
1 Start SGD read channel operation
6 SGD Terminate ...................... WO (always reads 0)
0 No effect
1 Terminate SGD read channel operation
5-4 Reserved ..... always reads 0, writing 1 not allowed

3  SGD Pause
0 Release SGD read channel pause and resume
the transfer from the paused line
1 Pause SGD read channel operation (SGD read
channel pointer stays at the current address)
2-0 Reserved ..., always reads 0

1/Q Offset 22 — FM SGD Read Channel Type ................ RW

7  Auto-Start SGD at EOL (1=Enable)....... default =0
6-4 Reserved ..o, always reads 0
3-2 Interrupt Select

00 Interrupt at PCI Read of Last Line.......... default
01 Interrupt at Last Sample Sent
10 Interrupt at Less Than One Line to Send
11 -reserved-
1 Interrupt on EOL @ End of Block

O Disable ...ccoooveviiiiiiiiiiiii default
1 Enable

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

1/Q Offset 27-24 — FM SGD Rd Ch Table Pointer Base RW

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

1/0O Offset 2F-2C — FM SGD Rd Chan Current Count...RO

31-24 Reserved .......cccccviiiiiniiniiiiineeeeeen always reads 0
23-0 Current SGD FM Read Channel Count

Revision 1.1 April 15, 1999 105-

Function 5 & 6 Registers - AC97 Audio & Modem Codecs



m Technologies, lic.

VT82C686A

Read / Write through function 6, R/O through function 5.

I/O Offset 40 — Modem SGD Read Channel Status.....RWC /O Offset 50 — ModemSGD Write Channel Status......... RO
7  SGD Active (0 = completed or terminated)........ RO 7  SGD Active (0 = completed or terminated) ....... RO
6  SGD PaUSE....ccoviiiieeiiiiiiiiiiiiiieece e RO 6 SGD PaAUSEd .....ccevviiiiiiiiiiieeee e RO
5-4 Reserved ..o, alwaysreads 0 5-4 Reserved .....coccoooiiiiiiiiiniiiiieeee always reads 0
3 SGD Trigger Queued (will restart after EOL) ..RO 3 SGD Trigger Queued (will restart after EOL).. RO
2  SGD Stopped (write 1 to resume) ................... RwWC 2 SGD Stopped (write 1 to resume)................... RWC
1 SGDEOL i RWC 1 SGDEOL oot RWC
0 SGDFIAg oo RWC 0 SGDFIag oo RWC
I/O Offset 41 — ModemSGD Read Channel Control....... RW /O Offset 51 — Modem SGD Write Channel Control ... RW
7 SGD Start ...ccccevceiiieeieieeee, WO (always reads 0) 7 SGD Start  .occeeeieieiieieeeeeee, WO (always reads 0)
0 No effect 0 No effect
1 Start SGD read channel operation 1 Start SGD write channel operation
6 SGD Terminate ...................... WO (always reads 0) 6 SGD Terminate..........cccuvveeen. WO (always reads 0)

0 No effect
1 Terminate SGD read channel operation
5-4 Test (Do Not Program) always write 0

5-4 Test (Do Not Program)

0 No effect
1 Terminate SGD write channel operation
always write O

3 SGD PAUSE ..o RW 3  SGD PaUSE ..eeciiiiiiiiieiiiieieeeicee e RW
0 Release SGD read channel pause and resume 0 Release SGD write channel pause and resume
the transfer from the paused line the transfer from the paused line
1 Pause SGD read channel operation (SGD read 1 Pause SGD write channel operation (SGD
channel pointer stays at the current address) write channel pointer stays at current address)
2-0 Reserved ..., alwaysreads 0 2-0 Reserved .....coccoveieiiiiiiiiieeeen, always reads 0
I/O Offset 42 — Modem SGD Read Channel Type.......... RW /O Offset 52 — Modem SGD Write Channel Type........ RW
7  Auto-Start SGD at EOL (1=Enable)....... default =0 7  Auto-Start SGD at EOL (1=Enable)........ default =0
6-4 Reserved ..o alwaysreads 0 6-2 Reserved ......ccccccoviiiiiiieiiiiiiieeeeninns always reads 0

3-2 Interrupt Select 1 Interrupt on EOL @ End of Block (1=Ena) ...def=0

00 Interrupt at PCI Read of Last Line ......... default 0 Interrupt on FLAG @ End-of-Blk (1=Ena)....def=0
01 Interrupt at Last Sample Sent
10 Interrupt at Less Than One Line to Send I/O Offset 57-54 — Modem SGD W Ch Table Ptr Base . RW
11 -reserved- 31-0 SGD Table Pointer Base Address (even addr)....W

1 Interrupt on EOL @ End of Block Current Pointer Address .......coooeevvvviieeeeiiiiiinieeeenns R
0 Disable ....cccccooiieiiiee e default
1 Ersble 18 /0 offset 5F-5C — Modem SGD W Ch Current Count. RO

0 Interrupt on FLAG @ End-of-Blk 31-24 Reserved ....... RIS R PP always reads 0
0 DiSADIE ....vveeeeeeeeeeeeeeeee e, default 23-0 Current SGD Write Channel Count
1 Enable EOL End Of Link. 1 indicates this block is the last of the

1/O Offset 47-44 — Modem SGD R Ch Table Ptr Base...RW

31-0 SGD Table Pointer Base Address (even addr)
Current Pointer Address

1/O Offset 4F-4C — Modem SGD R Ch Current Count ..RO

31-24 Reserved
23-0 Current SGD Read Channel Count

SGD Table Format

63 62 61 60-56 55-32 31-0

EOL FLAG STOP -reserved- Base Base
Count Address
[23:0] [31:0]

always reads 0 STOP

link. If the channel “Interrupt on EOL” bit is set, then
an interrupt is generated at the end of the transfer.
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.
Block Stop. If set, transfer pauses at the end of this
block. To resume the transfer, write 1 to Rx?0[2].
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The audio / modem interface is compliant with AC97. ReferOffset 87-84 — SGD Status Shadow ...........oooeveeeiiiiiiiinnnee.. RO
to the AC97 specification and AC97 Codec data sheets foRead / Only through both functions 5 and 6.
further details.
. _ 31-30 Reserved ..., always reads 0
Read / Write through both functions 5 and 6. 29 Modem Write Chan SGD Active Shadow(Rx50[7])
28 Modem Read Chan SGD Active Shadow (Rx40[7])
Offset 83-80 — AC97 Controller Command / Status....... RW 27-26 Reserved .........oooooiiiiiiiinninieen always reads 0
Read / Write through both functions 5 and 6. 25 Modem Write Chan SGD STOP Shadow (Rx50[2])
24 Modem Read Chan SGD STOP Shadow. (Rx40[2])
31-30 COodeC ID  ..oooiiiiir RW
00 Select Primary Codec 23-22 RESEIVEd .oooveeeeieieeeeeeeeee e, always reads 0
01 Select Secondary Codec 21 Modem Write Chan SGD EOL Shadow.. (Rx50[1])
Ix  -reserved- 20 Modem Read Chan SGD EOL Shadow... (Rx40[1])
29-28 Reserved .....cccccoiiiiiiiieieneeee always reads 0  19-18 RESEIVEd  wmeoeooooooo always reads 0
27 Secondary Codec Data / Status / Index Vali@wWC 17 Modem Write Chan SGD FLAG Shadow(Rx50[0])
0 Not Valid , 16 Modem Read Chan SGD FLAG Shadow (Rx40[0])
1 Valid (OK to Read bits 0-23)
26 Reserved ........................................ a.IWayS I’eadS 0 15 Reserved ........................................ always reads 0
25  Primary Codec Data / Status / Index Valid...RWC 14 FM Channel SGD Active Shadow............ (Rx20[7))
0 Not Valid , 13 Audio Write Chan SGD Active Shadow..(Rx10[7])
1 Valid (OK to Read bits 0-23) 12  Audio Read Chan SGD Active Shadow...(Rx00[7])
24 AC97 Controller BUSY..........cocoocveiiiinnnn. S RO 11 Reserved ......occoooiiiviceiiiniennnn, always reads 0
0 Primary Codec is ready for a register access 10 FM Channel SGD STOP Shadow............ (Rx20[2])
command 9  Audio Write Chan SGD STOP Shadow .. (Rx10[2])

1 AC97 Controller is sending a command to the
primary codec (commands are not accepted)
23 Codec Command Register Write Mode........... RW
0 Select Codec command register write mode
1 Select Codec command register read mode
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........ RwW
W Codec Command Register Data
R Codec Status Register Data

22-16

8

OFRLNWMUIO N

Audio Read Chan SGD STOP Shadow ... (Rx00[2])

Reserved ..o always reads 0
FM Channel SGD EOL Shadow.............. (Rx20[1)])
Audio Write Chan SGD EOL Shadow .... (Rx10[1])
Audio Read Chan SGD EOL Shadow ..... (Rx00[1])
Reserved ..o always reads 0
FM Channel SGD FLAG Shadow............ (Rx20[0])
Audio Write Chan SGD FLAG Shadow.. (Rx10[0])
Audio Read Chan SGD FLAG Shadow...(Rx00[0])

Read / Only through function 5 and Read / Write through
function 6:

Offset 8B-88 — Codec GPI Interrupt Status / GPIO ... RWC

31-16 GPI Interrupt Status.........cccevveeeeeiiiiiiiiienennnnnn, RwWC

R GPI[15-0] Interrupt Status
W 1toclear

15-0 CodeC GPIQ. ... RW

R Reflect status of Codec GPI[15-0]
W Triggers AC-Link slot-12 output to codec

Offset 8F-8C — Codec GPI Interrupt Enable ................. RW
31-16 Interrupt on GPI[15-0] Change of Status........ RW
0 Disable
1 Enable

15-0 Reserved

........................................ always reads 0
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I/O Base 1 Regqisters —Audio FM NMI Status Regqisters I/O Base 2 Regqisters —MIDI / Game Port (Rev H)
These registers are accessable thrgugbtion 5 only.

I/O Offset 0 — FM NMI Status .....oeeveeeiieciiiieiiiciieeee RO /O Offset 1-0 —MIDIBaS€ ....cceeviieeeeiiiiiiiiiiiiiiiiien. RW
7-2 Reserved ..., always reads 0 15-0 MIDI Port Base Address................. default = 0330h
1-0 FM NMI Status This register is functional only if Rx42[6] = 1

00 Undefined
01 OPL3 Bank 0 I/O Offset 3-2 — Game Port Base ...........eeeeeeeeeeeiieiiieiennn, RW
10 OPL3 Bank 1 15-0 Game Port Base Address............... default = 0200h

11 Undefined

/O Offset 1 — FM NMI Data.......cceeieeeeeeeiiiiiiieiieiineeeen, RO

7-0 FM NMI Data
This register allows readback of the data written to
the FM data port

1/0O Offset 2 — FM NMI Index

7-0 FM NMI Index
This register allows readback of the data written to
the FM index port
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VT82C686A

FUNCTIONAL DESCRIPTIONS

Power Management

Power Management Subsystem Overview

The power management function of the VT82C686A is
indicated in the following block diagram:

GP1
(Device
Idle)
Timer

- SMI Events
- SCI/SMI Events
- Wake-up Events

Primary
Events

GPO
(Global

Standby) | | _ |

PWRBTN# > User l ]
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 / Legacy Fixed Control Features

- ACPI Only Event Logic

Figure 6. Power Management Subsystem Block Diagram

Refer to ACPI Specification v1.0 and APM specification v1.2

for additional information.

Processor Bus States

The VT82C686A 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 /O space Registers 10-15):

CO0: Normal Operation
C1l: 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#
signal is not asserted so that host clocks remain
running. To exit this state, the chip negates
STPCLK#.

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 VT82C686A. If the
HOST_STP bit is enabled, then CPUSTP# is also
asserted to stop clock generation and put the CPU
into Stop Clock State. To exit this state, the chip
negates CPUSTP# and allows time for the processor
PLL to lock. Then the SUSST1# and STPCLK#
signals are negated to resume to normal operation.

C3:

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 (IO 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 SUSCH#) are provided to turn off more system power planes as

There are three power planes inside the VT82C686A. ThdNe system moves to deeper power-down states, i.e., from
first power plane (VCCS) is always on unless turned off by thenormal operation to POS (only SUSA# asserted), to STR (both
mechanical switch. The second power plane (VCC) isSUSA# and SUSB# asserted), and to STD (all three SUS#
controlled by chip output SUSC# (also called “PSON”). The signals asserted). In particular, the assertion of SUSC# can be
third plane (VCCRTC) is powered by the combination of the US€d to turn off the VCC supply to the VT82C686A.

VCCS and the external battery (VBAT) for the integrated realOne additional suspend status indicator (SUSST1#) is
time clock. Most of the circuitry inside the VT82C686A is provided to inform the north bridge and the rest of the system
powered by VCC. The amount of logic powered by VCCS isof the processor and system suspend states. SUSSTI1# is
very small; its main function is to control the supply of VCC asserted when the system enters the suspend state or the
and other power planes. VCCRTC is always on unless both thprocessor enters the C3 state. SUSST1# is connected to the
mechanical switch and VBAT are removed. north bridge to switch between normal and suspend-DRAM-

The VT82C686A supports multiple system suspend states byefresh modes.
configuring the SLP_TYP field of ACPI I/O space register
Rx4-5:

a)

General Purpose /O Ports

POS (Power On Suspend): Most devices in the AS ACPI compliant hardware, the VT82C686A includes

system remain powered. The host bus is put into ar’ WWRBTN#, SLPBTN#, and RI# pins to implement power
equivalent of the C3 state. In particular, the CPU is button,. sleep button, and ring indicator functionality,
put into the Stop Grant State or Stop Clock Stateespectively.  Furthermore, the VT82C686A offers many
depending on the setting of the HOST STP bit. general-purpose I/O ports with the following capabilities:
SUSST1# is asserted to tell the north bridge to switch « 1°C/SMB Support

to “Suspend DRAM _Refresh" mode based on the « Thermal Detect

32KHz SUSCLK prov!ded by the VT820686A. As . Notebook Lid Open/Close Detect

to the PCI bus, setting the PCLK_RUN bit to O . Batterv Low Detect

enables the CLKRUN protocol defined in the PCI attery Low Detec

Mobile Design Guide. That is, the PCKRUN# pin °
will be de-activated after the PCI bus is idle for 26
clocks. Any PCI bus masters including the north
bridge may resume PCI clock operation by pulling
the PCKRUN# pin low. During the PCKRUN# de- .
activation period, the PCISTP# pin may be activated

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

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

Four General Purpose Input / Output
(multiplexed with other functions)

Ports

to disable the output of the PCI clock generator if the |, aqdition, the VT82C686A provides an external dedicated
PCI_STP bit is enabled. When the _system resumess\| pin (EXTSMI#). The external SMI input can be

from POS, the VT82CE86A can optionally resume nrogrammed to trigger an SCI or SMI at both the rising and
without resetting the system, can reset the processofy|ling edges of the corresponding input signal. Software can

only, or can reset the entire system. When no reset igheck the status of the input pin and take appropriate actions.
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.

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 VT82C686A (VCCS). The VT82C686A
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 VT82C686A (VCCS).

Mechanical Off: This is not a suspend state. All
power in the system is removed except the RTC
battery.

b)

<)

d)

The suspend state is entered by setting the SLP_EN bit to 1.
Three power plane control signals (SUSA#, SUSB# and
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Power Management Events 3) Generic Global Eventsdefined in the GBL_STS and
Three types of power management events are supported: SSI'I-_—EN registers. These registers are mainly used for
1) ACPI-required Fixed Events defined in the PMla_STS « PCl Bus Clock Run Resume

and PMla_EN registers. These events can trigger either

SCI or SMIdepending on the SCI_EN bit: * Primary Interrupt Occurance

* GPO and GP1 Timer Time Out

* PWRBTN# Triggering « Secondary Event Timer Time Out

* RTC Alarm « 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) ACPl-aware General Purpose Function Eventslefined
in the GP_STS and GP_SCI_EN, and GP_SMI_EN
registers. These events can trigger either SCI or SMIDepending 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:

a) VCCS-based events. Event logic resides in the
VCCS plane and thus can resume the system from
any suspend state. Such events include PWRBTN#,

System and Processor Resume Events

« External SMI triggering
* USB Resume

* Ring Indicator (RI¥) RI#, BATLOW#, LID, SMBus resume event, RTC

* Battery Low Detect (BATLOWH#) alarm, EXTSMI#, and GP1 (EXTSMI1#).

* Notebook Lid Open/Close Detect (LID) b) VCC-Based Events. Event logic resides in the VCC
« Thermal Detect (THRM#) plane and thus can only resume the system from the

POS state. Such events include the ACPI PM timer,
USB resume, and EXTSMIn#.

< HCLK
Host CPU e smi#/ sTPCLK#

SMIACT# SIEEEETS L2 Cache
(Socket-7 Only
«— GCLK

3Dh. AGP Bus VT82C598 Memory Bus__[ FPG, EDO, or
Graphics p————f SDRAM

(Apollo MVP3) CKE#
Controller | GCKRUN# G K > (SDR or DDR)
VT82C693  [€ GCLK Y |
PCKRUN# _|(Apolio ProPlus){ PCLK
g Module ID
PCI Bus SUSCLK L e
SUSST1# MCLK
>3 >
VT82C686A | cpustes . SVEUS T Ciock
Super South PCISTP# —> Generator
usB — GPIO and ACPI Events
Keyboard / Mous — Power Plane & Peripheral Control

Figure 7. System Block Diagram Using the VT82C686A Super South Bridge
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Legacy Power Management Timers enabled, the occurrence of the primary event reloads the GPO
the timer if the PACT_GPO_EN bit is also 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

i . ] i enabled primary event occurs during the count down, the GPO
GPO Timer: general purpose timer with primary event  imer will time out (count down to 0) and the system can be
GP1 Timer: general purpose timer with peripheral event programmed (setting the GPOTO_EN bit in the GBL_EN
reload register to one) to trigger an SMI to switch the system to a
Secondary Event Timer to monitor secondary events power down mode.

Conserve Mode Timer Hardware-controlled return to  The VT82C686A distiguishes two kinds of interrupt requests

In addition to the ACPI power management timer,
VT82C686A includes the following four legacy power
management timers:

standby as far as power management is concerned: the primary and
The normal sequence of operations for a general purpose timeecondary interrupts. Like other primary events, the
(GPOor GP1) isto occurrence of a primary interrupt demands that the system be

Irestored to full processing capability. Secondary interrupts,
however, are typically used for housekeeping tasks in the
background unnoticeable to the user. The VT@BBA allows

) ) . . | each channel of interrupt request to be declared as either
_G_Pt_ll—STA?T z't to ct)r:je. t?e tlrgerownl start with the primary, secondary, or ignorable in the PIRQ_CH and

Initial count and count down towards ©. SIRQ_CH registers. Secondary interrupts are the only system

3) When the timer counts down to zero, an SMI will be secondary events defined in the VT82C686A.
generated if enabled (GPOTO_EN and GP1TO_EN in the

; - Like primary events, primary interrupts can be made to reload
GBL_EN register) with status recorded (GPOTO_STS and . . .
= 9 ) ( - the GPO timer by setting the PIRQ_EN bit to 1. Secondary

GP1TO_STS in the GBL_STS register). . -
4) Each t'_ o b - ¢ d)t load the inii (nterrupts do not reload the GPO timer. Therefore the GPO
) Each timer can also be programmed to reload the initia imer will time out and the SMI routine can put the system into

gount tan% res_i_tr?_rt ;:Ol.;ntlng aut(imancdall_y ai;ter dco(ljm\t):}; power down mode if no events other than secondary interrupts
own 1o ©. IS 1eature 1S not used In standar are happening periodically in the background.

BIOS.
Th = P1 i - h imary events can be programmed to trigger an SMI (setting
pu?poieotirﬁg?s (jescrtigzri\bcsvne.bthl)J\?veec\j/eJrlfstthS; ctaﬁ glzget;%{the PACT_EN bip). Typically,_this SMi tr Iggering i_s turned
programmed to reload the initial count by system primaryOﬁ during normal system operation to avoid degrading system

events or peripheral events thus used as primary event (glob farformance_. Triggering is twrned on by the SMI routine
The efore entering the power down mode so that the system may

e returned to normal operation at the occurrence of primary
events. At the same time, the GPO timer is reloaded and the
count down process is restarted.

1) First program the time base and timer value of the initia
count (register GP_TIM_CNT).

2) Then activate counting by setting the GPO_START or

System Primary and Secondary Events

. L . Peripheral Events
Primary system events are distinguished in the PRI_ACT_ST§ . ' .
and PRI_ACT EN registers: rimary and secondary events define system events in general
- - and the response is typically expressed in terms of system

Bit Event Trigger events. Individual peripheral events can also be monitored by

7 Keyboard Access  I/O port 60h the VT82C686A thragh the GP1 timer. The following four

6 Serial Port Access  1/O ports 3F8h-3FFh, 2F8h-2FFh, cateqgories of peripheral events are distinguished (via register
3E8h-3EFh, or 2E8h-2EFh GP_RLD_EN):

5 Parallel Port Access I/O ports 378h-37Fh or 278h-27Fh Bit-7 Kevboard A

4 Video Access I/O ports 3BOh-3DFh or memory It eyboard 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 peripheral timer, GP1 can be used to monitor one (or
more than one) of the above four device types by programming
the corresponding bit to one and the other bits to zero. Time
t of the GP1 timer indicates no activity of the corresponding
vice type and appropriate action can be taken as a result.

A/B segments
3 IDE/Floppy Access /O ports 1FOh-1F7h, 170h-177h,
or 3F5h

N

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 trgé'
corresponding bit of the PRI_ACT_EN register to 1. If €
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ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Parameter Min Max Unit |Comment

Storage temperature -55 125 0c | Ts

Operating temperature - Case 0 85 oc | T¢

Operating temperature - Ambient 0 70 OC | Ta

Reference Voltage 0 55 Volts  r¥e

Core Voltage 0 3.6 Volty M

Suspend Voltage -0.5 &+0.3 | Volts| Vgus

USB Voltage -0.5 ¥c+ 0.3 | Volts | Wse

Hardware Monitor Voltage -0.5 &+0.3 | Volts| Vawm

Battery Voltage -0.5 ¥c+ 0.3 | Volts | Vgar

Input voltage (3.3V only inputs) -0.5 ¥+0.3 | Volts | FERR#, USBCLK, PWRBTN#,
EXTSMI#, BATLOW#, FAN1,
FAN2, SMBCLK, SMBDATA

Input voltage (5V tolerant inputs) -0.5 RrM+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 '0'76)(:, VREF':5V i5%, VCT_ VCCS: VCCH: VCCU:3-3V i03V, VBAT:3-3V +03/'13V, GND=0V

Symbol | Parameter Min Max Unit | Condition
Vi Input low voltage -0.5 0.8 \Y
V4 Input high voltage 2.0 ¥e+0.3 \Y
Voo Output low voltage - 0.45 V [ do=4.0mA
Vou Output high voltage 2.4 - V | oh=-1.0mA
e Input leakage current - +10 UA | 0<Vy<Vcc
loz Tristate leakage currenf - +20 UA | 0.45 < \pyr< Ve
lec Power supply current - 80 mA
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PACKAGE MECHANICAL SPECIFICATIONS

Pin #1 Corner

Y = Date Code Year
W = Date Code Week
Chip Version
Revision Code
Lot Code

o<
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Figure 8. Mechanical Specifications — 352 Pin Ball Grid Array Package
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