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/e VT82C686B

VT82C686B PSIPC
PCl SUPER-I/O INTEGRATED PERIPHERAL CONTROLLER

PC99 CoMPLIANT PCI-TO-1SA BRIDGE
WITH INTEGRATED SUPER-1/O (FDC, LPT, Com1/2, AND IR),
INTEGRATED HARDWARE SOUNDBLASTER/DIRECT SOUND AC97 AUDIO,
ULTRADMA-33/66/100 MASTER MODE PCI-EIDE CONTROLLER,
USB CONTROLLER, KEYBOARD CONTROLLER, RTC,
DISTRIBUTED DMA, SERIAL IRQ, PLUG AND PLAY,
ACPI, ENHANCED POWER MANAGEMENT, SMBUS, AND
TEMPERATURE, VOLTAGE, AND FAN-SPEED M ONITORING

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

Combine with VT82C598 for a complete Super-7 (66/75/83/100MHz) PCI / AGP / I SA system (Apollo MV P3)
Combine with VT8501 for a complete Super-7 system with integrated 2D / 3D graphics (Apollo MV P4)
Combine with VT82C693 for a complete 66 / 100 / 133 MHz Socket-370 or Slot-1 system (Apollo Pro133)
Combine with VT8601 for a complete 66 / 100 / 133 MHz Socket-370 or Slot-1 system with integrated 2D / 3D
graphics (Apollo ProMedia)

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

 PCI tolSA Bridge

Integrated |SA 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 UltraDM A-33/66/100 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 I1SA bus

Onelevel of PCI to | SA post-write buffer

Supportstype F DMA transfers

Distributed DMA support for |SA 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
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¢ UltraDMA-33/66/ 100 Master Mode PCI EIDE Controller

— Dua 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 UltraDM A-66 transfer protocols

— Increased performance using UltraDMA-100 mode 5

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

— Dua DMA engine for concurrent dual channel operation

— Bus master programming interface for SFF-8038lI rev.1.0 and Windows-95 compliant
— Full scatter gather capability

— Support ATAPI compliant devicesincluding DVD devices

— Support PCI native and ATA compatibility modes

— Complete software driver support

e Integrated Super 10 Controller

— Supports 2 seria ports, IR port, parallel port, and floppy disk controller functions
— Two UARTsfor Complete Serial Ports

Programmabl e character lengths (5,6,7,8)

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

Programmabl e baud rate generator

High speed baud rate (230K bps, 460K bps) support

Independent transmit/receiver FIFOs

Modem Control

Plug and play with 96 base 10 address and 12 IRQ options
— Infrared-IrDA (HPSIR) and ASK (Amplitude Shift Keyed) IR port multiplexed on COM2
— Multi-mode paralel port

Standard mode, ECP and EPP support

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

16 bytes of FIFO

Datarates up to IMbps

Perpendicular recording driver support

Two FDDs with drive swap support

Plug and play with 48 base |0 address, 12 IRQ and 4 DMA options

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

— Dua 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 capahility for re-directing mixed audio streamsinto 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 1/O space options for SoundBlaster Pro and MIDI hardware
— Hardware assisted FM synthesis for legacy compatibility

— Direct two game ports and one MIDI port interface

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

* 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

— Externa thermister or internal bandgap temperature sensing

— Automatic clock throttling with integrated temperature sensing

— Interna core VCC voltage sensing

— Flexible externa voltage sensing arrangement (any positive supply and battery)
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¢ Universal Serial Bus Controller

— USBv.l.1and 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
— Slaveinterface for external SMBus masters

» Sophisticated PC99-Compatible M obile Power M anagement

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

— ACPI v1.0 Compliant

— APM v1.2 Compliant

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

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

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

— Multiple suspend power plane controls and suspend status indicators

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

— Normal, doze, sleep, suspend and conserve modes

— Globa and local device power control

— System event monitoring with two event classes

— Primary and secondary interrupt differentiation for individual channels

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

— Upto 12 general purpose input ports and 23 output ports

— Multipleinternal 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

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

— Hot docking support

— 1/O pad leakage control

e Plugand Play Controller

— PCl interrupts steerable to any interrupt channel

— Steerableinterrupts for integrated peripheral controllers: USB, floppy, serial, parallel, audio, soundblaster, MIDI
— Steerable DMA channelsfor integrated floppy, parallel, and soundblaster pro controllers

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

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

» Integrated I/0O APIC (Advanced Peripheral Interrupt Controller)
e Built-in NAND-tree pin scan test capability
e 0.35um, 3.3V, low power CMOS process

* Singlechip 27x27 mm, 352 pin BGA
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OVERVIEW

The VT82C686B PSIPC (PCl Super-1/0 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 make a complete
Microsoft PC99-compliant PCI/ISA system. In addition to complete ISA extension bus functionality, the VT82C686B includes
standard intelligent peripheral controllers:

a)

b)

Master mode enhanced IDE controller with dual channel DMA engine and interlaced dual channel commands. Dedicated
FIFO coupled with scatter and gather master mode operation allows high performance transfers between PCl and IDE
devices. In addition to standard PIO and DMA mode operation, the VT82C686B also supports the UltraDMA-33 standard to
alow reliable data transfer rates up to 33MB/sec throughput. The VT82C686B also supports the UltraDMA-66 and
UltraDMA-100 (ATA-100) standards. The IDE controller is SFF-8038l v1.0 and Microsoft Windows-family compliant.

Universal Serial Bus controller that is USB v1.1 and Universal HCI v1.1 compliant. The VT82C686B includes the root hub
with four function ports with integrated physical layer transceivers. The USB controller allows hot plug and play and
isochronous peripherals to be inserted into the system with universal driver support. The controller also implements legacy
keyboard and mouse support so that legacy software can run transparently in a non-USB-aware operating system
environment.

Keyboard controller with PS2 mouse support.

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

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

Hardware monitoring subsystem for managing system / motherboard voltage levels, temperatures, and fan speeds
Full System Management Bus (SMBus) interface.
Two 16550-compatible serial 1/O ports with infrared communications port option on the second port.

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

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

m) Distributed DMA capability for support of ISA legacy DMA over the PCI bus. Seria IRQ is aso supported for docking and

n)

0)

non-docking applications.

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

Internal 1/0 APIC (Advanced Programmable Interrupt Controller)
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The VT82C686B also enhances the functionality of the standard I SA peripherals. The integrated interrupt controller supports both
edge and level triggered interrupts channel by channel. The integrated DMA controller supports type F DMA in addition to
standard ISA DMA modes. Compliant with the PCI-2.2 specification, the VT82C686B supports delayed transactions and remote
power management so that slower ISA peripherals do not block the traffic of the PCI bus. Specia circuitry is built in to allow
concurrent operation without causing dead lock even in a PCI-to-PCl bridge environment. The chip aso includes eight levels
(doublewords) of line buffers from the PCI bus to the I SA bus to further enhance overall system performance.

CPU / Cache CA North Bridge MA/Comimand System Memory
CD MD
Sideband Si nals“ DIMM Module ID
Init / CPUreset
IRQ/NMI < SMB
SMI / StopClk — USB Ports 0-3
FERR / IGNNE — Keyboard / Mouse Expansion
SLP# (Slot-1 — MIDI / Game Ports Cards
(Slot-1) vTs2ce86A [ o Lo
352BGA |- Serial Ports1and 2
|:|_L_ — Infrared Comm Port
RTC £ | — IDE Primary and Secondary
Crystal — Floppy Disk Interface
— AC97 Link
Expansion — Hardware Monitor Inputs
Cards — GPIO, Power Control, Reset

I | SA I

Figure 1. PC System Configuration Using the VT82C686B
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Pin Diagram
Figure 2. VT82C686B Ball Diagram (Top View)
Key] 1 | 2 3 4 5 6 | 7 | 8 9 | 10 | 11 | 12 | 13 [ 14 ] 15 ] 16 | 17 | 18 | 19 [ 20
A JMEM locH[ use [uss | kB [WRT w Ds | cTs Dcb TXD DCD| PD PD s/ PRQ| AD  AD  AD  AD
R# RDY | Po+ | P2+ DI | PRT# DATA# 14 2t 24 1 1 7 2 A# 31 28 26 25
SMEM usB|uss|use| R W Ds |DTR RXD RTS RXD PO PD | P PRQ| AD AD AD
i we AEN| po. | po- | pa+ |DATARGATE® oz | 2# 2 1# 1 |ACK#F 3 0 |rst# D# | 29 27 24
rRoM 10 |uss|uss| mMms|pbsk HD MTR| R DSR cTs DsR PO P AUTO|PRQ| AD C/BE D
cst w# |cik | P+ | DT |cHo# seLe 1w | o 2 1w s [BYSY 4 N FDr| ot | 30 3w SsEL
10 DACK DRQ|usB | ms |pbrv | DRV | TXD DTR IR PO PD STR|PRQ| AD AD AD
i Rt 3¢ 3 | P | ck |pent pex# P'R* penol 2 1 rRx | B s 1 oBe#| B# | 3 2 21
DACK DRQ kB [ uss | TRK MTR| RTS RI IR P sict| P | AD AD AD AD
El 14 1 RFSH# OSC| o | p3- | oo# STEP# o | 2# 1#  71x |SFCT 6 in# ok | 20 19 18 17
MCS S 10CS 10 IRQ GND fvce AD CIBE I T
Flies Bhes 16¢ chxs 7 Jonofvec]™y 0 lvccleno)vee vee vecleNo| 15 s |FRM# povs rovs
IRQ6 IRQ IRQ IRQ |DACK DEV
Glam s 4 3| 24 foNDf 67 8 9 10 11 12 13 G14 | GND | g5 » STOP#SERR# PAR CBE1
brQ2| IRQ | B AD AD AD AD AD
i TC BALE gro| o |ak jVeCp H HQVCCY 15 1 13 12 1
RST| LA LA LA LA AD AD AD C/BE AD
Iorvl 23 22 21 20 fvec] 9 GND GND GND GND 3 fvee]l 0 o s o 7
sA sA | IRQ IRQ IRQ AD AD AD AD AD
Kkl 30 18| 10 10 15 fvec] x GND GND GND GND k fvee] s 5 4 3 >
P
IRQ DACK DRQ DAcK| sp AD AD PD
Ll o o s | s lono] L GND GND GND GND L fonof o |PrREQ#PONTH oy
prQ| so |pack| so | pbrO | P PD PD | PO
D [pack| so | pbro| sp PO PD PD PD |PDD
Nl 11 | | 2| 7 | 13 JVCC] N N [VCClrpy IOR# 1OW# DRQ| 15
D D | sA sA sals PDD PDD PDD PDD PDD
Pl 2 5|17 16 sosfono] P78 o 10 1 12 13 PuafeNd] o 14 1 13 2
SAl4 SA13 SA12 SALL SA10 VCC VCC vce [GhD PDD PDD PDD PDD PDD
R | spp14 spp13 sppi2 sopit sppiwof GNDjVCCRveC] ¢ s fVvVeCy 4 H JVCCIGNDY 15 3 11 4 10
SA9 SA8 SA7  SA6 GPO | sMB | sUs THRM| FAN GPIO |spD10] PDD PDD PDD PDD  PDD
T Q| sop9 spps spp7 sppe | XDIR INIT SLP# g |paTal ek pvEs#| 1 VREF| A |aaB2| 5 9 6 8 7
P
SA5  SA4  sA3 [MEM GPio | suB BAT|FAN V| BX acrs mB2| SO SO SO D
Ul sops sopsa sops| re SOE# SMI# NMI | o | LID ows] 2 sensi|crizs CSl# CS3% A0 A2
sa2 sa1 | so |mEm RSM CPU SUS SUS pct | v [cPio| sax gyne s | SO o s
L sop2 sob1| 5 | we SPKR pory FERR# oy ax sTix RING# grpylsensy] ¢ |ePozs Al DACK# RDY
wlso] o s s |RIC|PWR STP o SUS SMB |pggy PCK| T -V | BY g pp1 Brck| SO SD
sopo| 2 4 7 | x2 | b cLk# B# ALRT# RUN#|SENSL SENS3| GPI22 IOR# 1OW#
SD s sb SD |RTC A20 IGN SUS EXT PWR cPu| T v | aav o2 Mso Mmsl | SD
Y1 o 1 3 6 | x1 VBAT| m# NE# C# SMI# BTN# STP# |SENS2 SENS4|GPO22 DRQ

Note: Some of the pins above have alternate functions and alternate names. The table above contains only one name (usually the most often used function), but
the pin lists and pin descriptions contain all names.
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VT82C686B

Pin Lists

Figure 3. VT82C686B 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 | IO |AD12 NO6 P VCC U13 | | |VSENSL (2.0V)
AO02 | | |IOCHRDY D13 | PE/WDATA# H20 10 AD11 N15 P VCC Ui | JIBX/GPI23
AO03 10 USBPO+ D14 | 10 |PD5 J01 = O |RSTDRV N16 | |PDRDY Ul5 O ACRST
A04 10 USBP2+ D15 10 PD1/TRKOO# J02 10 LA23 N17 | O |PDIOR# ule | JBB2
A05 10 KBDT/KBRC D16 10 STROBE# J03 10 LA22 N18 O |PDIOW# Ul7 O SDCSl#
AO6 | |WRTPRT# D17 | | PIROB# J04 10 LA21 N19 | PDDRO Ul8 O SDCS3#
AQ7 | O \WDATA# D18 10 AD23 JO5 10 LA20 N20 10 PDD15 Ul9 O |SDAO
A08 O DsSi# D19 10 AD22 Jo6 | P VCC P01 10 SD14 U20 O SDA2
A0 | CTS2# D20 10 AD21 J09 P GND P02 10 SDi15 V01 10 SA02/SDD2
Al10 | | |DCD2# EO1 O DACK1#/IDEIROB J10 P GND P03 | 10 SAl7 V02 10 SA0l1/SDD1
All O TXD1 EO02 | DRO1 J11 P GND P04 | 10 SAl6 V03 10 SDO05/KBIN4
Al2 | | |DCD1# EO3 | IO RFSH# J12 P GND P05 10 SA15/SDD15 V04 IO MEMW#
A13 10 PD7 E04 | OSC J15 P VCC P06 P GND V05 10 SPKR
Al4 10 PD2/WRTPRT# || EO5 10 KBCK/A20GATE Ji6 | 10 |/AD10 P15 P GND V06 | | RSMRST#
Al5 | ERROR#HDSL# || EO6 10 USBP3- J17 | 10 ADO09 P16 | 10 PDDO0O V07 | | FERR#
Al6 | |PIROA# EOQ7 | | | TRKOO# Ji8 10 ADO08 P17 | 10 PDD14 V08  OD |CPURST
Al7 10 AD31 EO08 O |STEP# J19 10 |CBEO# P18 | 10 PDDO1 V09 O SUSA#OLAPDO
Al18 10 ADZ28 E0O9 O MTRO# J20 10 ADO7 P19 | 10 PDD13 V10 O SUSST1#/GPO3
A19 10 AD26 E10 | O RTS2# K01 10 SA19 P20 10 PDDQ2 V11 | RING#/GPI7
A20 10 AD25 E1l | | RIl# K02 10 SA18 RO1 10 SA14/SDD14 V12 O PCISTP#GPO5
BO1 O SMEMW# E12 O IRTX/GPO14 KO3 | | |IRO10 R02 10 SA13/SDD13 V13 | VSENS2(2.5V)
B02 O |AEN E13 | SLCT/WGATE# K04 | | |IRO11 R0O3 10 SAl12/SDD12 V14 10 GPIOC(10)/CHAS
B0O3 10 USBPO- E1l4 10 PD6 KO5 | | |IRO15 R04 10 SAll1l/SDD11 V15 | JAX/GPO23
B04 10 USBP2- E15 10 SLCTIN#/ STEP# K06 P VCC R0O5 10 SA10/SDD10 V16 O ACSYNC
BO5 10 USBP3+ E16 | PCLK K09 P GND R06 P GND V17 | ACSDI
B06 | | |RDATA# E17 10 AD20 K10| P GND RO7 | P VCC V18 O SDA1l
B07 | O WGATE# E18 10 AD19 K11| P GND R0O8 P VCC V19 O SDDACK#
B08 O DSO# E19 10 AD18 K12 P GND R09 P VCCS V20 | SDRDY
B09 O DTR2# E20 10 AD17 K15 P VCC R10 P VCCS W01 10 SA00/SDDO
B10 | | |RXD2 FO1 | | |MCSl6# K16 | 10 ADO6 R11 P |VCC W02 10 SD02
Bl1l O RTS1# FO02 10 |SBHE# K17 | 10 ADO5 R12 | P |VCCH W03 | 10 SD04/KBIN3
B12 | |RXD1 FO3 | | |I0OCS16# K18 10 |AD0O4 R13 | P |GNDH W04 10 SDO07/KBIN6
B13 | ACK#/DSl# FO4 | IOCHCK#/ GPIO K19 10 ADO3 R14 P VCC W05 O RTCX2
B14 10 PD3/RDATA# FO5 | IRO7 K20 10 ADQ2 R15 P GND W06 | |PWRGD
B15 10 PDO/INDEX# FO6 P GND LO1 | I |IRO14 R16 10 |PDD12 W07 | OD |STPCLK#
B16 | O |PCIRST# FO7 P VCC L02 O DACKO#/IA [|R17 10 PDDO03 W08 OD INTR
B17 | PIROD# FO8 | P GNDU LO3 | I ' DROO R18 10 |PDD11 W09 O SUSB#/GPO2
B18 10 AD29 FO9 P VCCU L04 O DACKS5#MI |R19 10 PDD04 W10, | SMBALRT#/GPI6
B19 10 AD27 F10 P VCC LO5 | 10 SDO08 R20 10 PDD10 W11 | IRO8#/GPI1
B20 10 AD24 F11 P GND LO6 P GND TO1 10 SA09/SDD9 W12 10 PCKRUN#
C0l1 | ROMCSHKBCSH|F12 P VCC L0O9 P GND T02 10 SA08/SDD8 W13 | TSENSL
C02 10 I10W# F13 P VCC L10 P GND TO3 10 SA07/SDD7 W14 | VSENS3(5V)
C03 | USBCLK F14 P VCC L11 P GND TO4 10 SA06/SDD6 w15 | JBY/GPI22
C04 10 USBP1+ F15 P GND L12 P GND TO5 O XDIR/O12/PCS0# W16 | JAB1
C05 10 MSDT/IRO12 F16 10 AD16 L15 P GND TO6 | OD |INIT W17 | JBB1
C06 | | DSKCHGH# F17 10 |CBE2# L16 | 10 ADO1l TO7 OD SLP#/GPO7 W18 | |ACBTCK
C07 | O HDSEL# F18 10 FRAME# L17 | 10 ADOO TO8 O GPOO/SLOWCLK ||W19 O SDIOR#
C08 | O MTR1# F19 10 |IRDY# L18 | O PREO# TO9 | IO  SMBDATA W20 O SDIOW#
C09 | | RI2# F20 10 TRDY# L19 | | PGNT# T10 | O SUSCLK/APICD1 YOl 10 SD0O0O
C10 | | ' DSR2# GO1 | | IRO6/14/SLPBTN# 120 O PDCSI1# Ti1 | THRM/PME#/GI5 || Y02 10 SDO1
Cl1| | CTSi# G02 | | |IRO5 MO1 | | |DRO5 T12 | | |FAN1 Y03 | 10 SD03
Cl12 | DSR1# G03 | IRO4 M02 10 SD09 T13 P VREF Y04 10 SD06/KBINS
Cl13 | BUSY/MTR1# G04 | | |IRO3 M03 ' O DACKG6#UA| T14 10 GPIOA/8/GPOWE# Y05 | RTCX1
Cl4 10 PD4/DSKCHGH# || GO5 O DACK2#/113/025/0C0#{|M04 10 SD10 Ti5 | JAB2 Y06 P VBAT
C15 10 PINIT#/DIR# G06 P GND MO0O5 | | |DRO6 T16 10 |PDDO5 Y07 | OD A20M#
C16 10 AUTOFD#DRVO| G15 P GND M06| P VCC T17 10 |PDD09 Y08 OD IGNNE#
Cl7 | PIROCH# G16 | IO DEVSEL# M09 | P GND T18 10 |PDDO06 Y09 | O SUSCH
C18 | 10 AD30 G17 | 10 STOP# M10| P GND T19 10 |PDDO08 Y10 IOD EXTSMI#
C19 | 10 iCBE3# G18 | | ' SERR# M11| P GND T20 10 PDDO7 Y11 | PWRBTN#
C20 | IDSEL G19 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#/ACIRO |[HO1 O TC M16 O PDCS3# U03 | 10 SA03/SDD3 Y14 | VSENS(12V)
D03 : | DRO3 HO2 | O |BALE M17 O PDAO Uuo4 IO MEMR# Y15 | JAY/GPO22
D04 10 USBPI- HO3 | DRO2/112/024/SO/OC1[{M18 O PDA2 U05 O SOE#/O13/IMCCS# ||[Y16 O ACSDO
D05 10 MSCK/IRO1 HO4 | | IRO9 M19 O PDAl U06 OD SMI# Y17 | ACSDI2
D06 O DRVDEN1 HO5 | O |BCLK M20 O PDDACK# UQ7 | OD |NMI Y18 O MSO
D07 | | |INDEX# HO06 | P VCC NO1 10 SD11 Uo8 10 GPIOD/SO#/MCCS# || Y19 | MS
D08 O DIR# H15 P VCC NO2 O DACKT7#UBI[U09 10 SMBCLK Y20 | SDDRO
D09 O DRVDENO H16 10 AD15 NO3 | 10 SD12 Ul0 | LID/GPI3/WSC#
D10 O [ TXD2 H17 10 |/AD14 NO4 | | |DRO7 Ull | BATLOWH/GPI2
D11 O DTR1# H18 10 AD13 NO5 10 SD13 Ul2 10 FAN2/GPIOB(9)
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Figure4. VT82C686B Pin List (Alphabetical Order)

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

Y07  OD |A20M# NO4 | | DRO7 K05 | 1 |IRO15 Al6 | | |PIROA# TO7 | OD | SLP#/ GPO7
B13 | ACK#/DSIl# D09 O DRVDENO D12 | 10 |IRRX / GPO15 D17 | PIROB# W10 | |SMBALRT#/ GPI6
W18 | ACBTCK D06 O DRVDEN1 E12 | O IRTX/GPOl14 Cl7 | PIROC# Uuo9 10 SMBCLK
Uils O ACRST B08 O DSO# W16 | JAB1 B17 | PIROD# T09 10 |[SMBDATA
V17 | ACSDI A08 O DSi# T15 | JAB2 L18 O PREO# A0l O SMEMR#
Y17 | ACSDI2 C06 | DSKCHGH V15| | JAX/GPO23 Y11 | PWRBTN# BO1 O SMEMW#
Y16 O ACSDO Cl2 | DSRi1# Y15 | 1 | JAY [/ GPO22 W06 | PWRGD Uo6 OD SMI#

V16 O ACSYNC C10 | DSR2# Wwi7 | JBB1 B0O6 | RDATA# U05 | O | SOE#/GPO13/MCCSH
L17 10 ADOO D11 O DTR1# uie | JBB2 EO3 10 RFSH# V05 10 SPKR

L16 10 ADO1 B09 O DTR2# Uld | | |IBX/GPI23 E1l | RI1# EO8 O STEP#

K20 10 ADO02 Al15 | | ERROR#HDSEL# ||W15 1 JBY /GPI22 C09 | RI2# G17 10 STOP#

K19 10 ADO03 Y10 10D EXTSMI# EO5 | 10 KBCK /A20G V11 | RING#/GPI7 W07 OD STPCLK#
K18 10 AD0O4 T12 | FAN1 AO5 | |0 KBDT/KBRC C01 | O ROMCSH/KBCSH# [[D16 10 STROBE#
K17 10 ADO05 Ul12 10 |[FAN2/GPIOB(9) JO5 10 LA20 V06 | RSMRST# V09 O SUSA#/01/APICDO
K16 10 ADO06 V07 | FERR# Jo4 10 LA21 J01 O RSTDRV W09 O |SUSB#/GPO2
J20 10 ADO7 F18 10 FRAME# J03 10 LA22 Y05 | RTCX1 Y09 O SUSC#

Ji8 10 ADO08 FO6 P GND J02 10 LA23 W05 O RTCX2 T10 | O |SUSCLK /APICD1
J17 | 10 ADO09 F11 P GND U10 | | |LID/GPI3/WSCH# ([B11 O |RTSl# V10 | O | SUSST1#/ GPO3
Ji6 10 AD10 F15 P GND FO1 | |MCSlie# E1I0 O RTS2# HO1L O TC

H20 10 |/AD11 G06 P GND uUo4 10 MEMR# B12 | RXD1 T11 | | |THRM/PME#/ GI5
H19 10 |AD12 G15 P GND V04 | 10 MEMW# B10 | RXD2 F20 10 TRDY#

H18 10 |AD13 J09 P GND D05 10 MSCK/IRO1 W01 10 SA00/SDDO EQ7 1 TRKOO#

H17 10 |AD14 J1I0 P GND C05 | 10 MSDT/IRQ12 V02 10 SA01/SDD1 W13 | TSENS1

H16 10 |AD15 J11 P GND Y19 | I MS V01 10 SA02/SDD2 Y13 | TSENS2

F16 10 | AD16 J12 P GND Y18 1 MSO uU0o3 | 10 |SA03/SDD3 All O TXD1

E20 | 10 AD17 K09 P GND E09 | O MTRO# U02 10 SA04/SDD4 D10 O TXD2

E19 | 10 AD18 K10 P GND C08 O MTR1# U0l | 10 |SA05/SDD5 C03 | USBCLK

E18 | 10 AD19 K11 P GND UQ07 | OD |NMI TO4 | 10 |SA06/SDD6 B03 10 USBPO-

E17 | 10 AD20 K12 P GND EO4 | | OSC TO3 | 10 |SAQ07/SDD7 A03 10 USBPO+

D20 | 10 |AD21 LO6 P GND G19 | 10 PAR TO2 10 SA08/SDD8 D04 10 USBPI-

D19 | 10 |AD22 L0O9 P GND W12 10 [ PCKRUN# TO1l 10 SA09/SDD9 C04 10 USBP1+

D18 10 |AD23 L10 P GND E16 | | PCLK RO5 | IO SA10/SDD10 B04 10 USBP2-

B20 10 AD24 L11 P GND B16 | O PCIRST# R04 | IO SA11/SDDi11 A04 10 USBP2+

A20 10 AD25 L12 P GND V12 O PCISTP#/GPO5 RO3 | IO | SA12/SDD12 EO6 10 USBP3-

A19 10 AD26 L15 P GND B15 | IO PDO/INDEX# R0O2 | IO SA13/SDD13 BO5 10 USBP3+

B19 10 AD27 M09 P GND D15 10 PD1/TRKOO# R0O1 10 SA14/SDD14 Y06 P VBAT

Al18 10 AD28 M10 P GND Al4 10 PD2/WRTPRT# || PO5 10 SA15/SDD15 FO7 P VCC

B18 10 AD29 M11 P GND B14 10 PD3/RDATA# P04 10 SA1l6 F10 P VCC

C18 10 |AD30 M12 P GND Cl4 10 PD4/DSKCHGH# || PO3 10 SA17 F12 P VCC

Al7 10 AD31 P06 P GND D14 | 10 |PD5 K02 10 SA18 F13 P VCC

B02 . O AEN P15 P GND E14 | 10 PD6 K01 10 SA19 F14 P VCC

C16 i 10 {AUTOFD#/DRO [|RO6 P GND Al13 10 PD7 F02 10 | SBHE# HO6 P VCC

HO2 . O BALE R15 P GND M17 O PDAO YOl | 10 SDO0O H15 P VCC

Ull: | BATLOW#/GPI2||R13 P GNDH M19 O PDA1l Y02 | 10 SDO1 Jo6 P VCC

HO5 | O {BCLK FO8 P GNDU M18 O PDA2 W02 10 SD02 J15 P VCC

Cl13 . | iBUSY/MTRI# || T14 10 GPIOA(8)/GPOWE#| L20 O PDCS1# Y03 | 10 SD03 K06 P VCC

J19 10 CBEO# V14 | 10 GPIOC(10)/CHAS ||M16 O PDCS3# W03 | 10 SD04/KBIN3 K15 P VCC

G20 10 CBE1# uU08 | 10 |GPIOD(11)/MCCS# | P16 | IO PDDO0O0O V03 10 SDO05/KBIN4 M06 P VCC

F17 10 CBE2# TO8 | O GPOO/SLOWCLK | P18 10 PDDO1 Y04 10 SDO06/KBIN5S M15 P VCC

C19 10 CBE3# C07 O HDSEL# P20 10 |PDD02 W04 10 SDO07/KBIN6 NO6 P VCC

V08 OD CPURST C20 | IDSEL R17 10 PDDO03 LO5 | 10 SD08 N15 P VCC

Y12 | O CPUSTP#GPO4 | YO8 OD IGNNE# R19 10 PDDO4 MO02 10 SD09 RO7 P VCC

Cll | CTSsi# D07 | INDEX# T16 10 PDDO5 MO04 10 SD10 R08 P VCC

A0S | CTS2# TO6 OD INIT T18 10 |PDD06 NO1 10 SD1l1 R11 P VCC

L02 | O DACKO#/IDEA ||W08 OD INTR T20 10 PDDO7 NO3 10 SD12 R14 P VCC

EO1 | O DACKI1#/IDEB FO4 | | |IOCHCK#/ GPIO T19 10 PDDO08 NO5 10 SD13 R12 P |VCCH

G05 | O DAK2#/113/025 || A02 | IOCHRDY T17 10 |PDD09 P01 10 SD14 R09 P VCCS

D02 | O [DACK3#AIRO |[FO3 | 1 10CS16# R20 10 PDD10 P02 10 SD15 R10 | P |VCCS

LO4 | O DACKS5#/MIRQO ||DO1 10 IOR# R18 10 PDD11 Uu19 O SDAO FQ9 | P VCCU

MO3: O {DACKG6#/USBIA| C02 | 10 1OW# R16 10 PDD12 V18 O SDA1l T13 P VREF

NO2 | O iDACK7#/USBIB|| F19 | 10 IRDY# P19 10 PDD13 U20 O SDA2 Ul3 | | |VSENS1(2.0V)
Al2: | DCD1# G4 | IRO3 P17 10 PDD14 Ul7 O SDCSi# V13| | |VSENS2(2.2V)
Al0: | DCD2# G03 | | |IRO4 N20 10 PDD15 Ul8 O SDCS3# W14 | VSENS3(5V)
G16 | 10 DEVSEL# G02 | IRO5 M20 O PDDACK# V19 O SDDACK# Y14 | 1 | VSEN$A (12V)
D08 . O DIR# GO01 | | |IRO6/14/SLPBTN# [[N19 1 PDDRO Y20 1 SDDRO A07 O WDATA#
LO3 : | DROO FO5 | IRO7 N17 O PDIOR# W19 O SDIOR# BO7 O WGATE#
EO2 | DRO1 W11 | |IRO8#/ GPI1 N18 O PDIOW# W20 O SDIOW# AO6 | WRTPRT#
HO3 | | |D2/112/024/SO [[HO04 1 IRO9 N16 | PDRDY V20 | SDRDY TO5 | O | XDIR/GPO12/PCS0#
D03 | DRO3 KO3 | IRO10 D13 | | |PE/WDATA# G18 | SERR#

MO1 | DRO5 K04 | IRO11 L19 | PGNT# E13 | | |SLCT/WGATE#

MO5 | DRO6 L0l 1 1RO14 C15 10 PINIT#/ DIR# E15 | 10 SLCTIN#/STEP#
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VT82C686B

Pin Descriptions

Tablel. Pin Descriptions

PCI BusInterface

Signal Name Pin # /O | Signal Description

AD[31:0] (seepinlist) [ 10 | AddressData Bus. The standard PCl address and data lines. The address is driven with
FRAM E# assertion and data is driven or received in following cycles.

C/BE[3:0)# C19, F17, IO | Command/Byte Enable. The command is driven with FRAME# assertion. Byte enables

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

FRAM E# F18 IO | Frame. Assertion indicates the address phase of a PCl transfer. Negation indicates that
one more data transfer is desired by the cycleinitiator.

IRDY# F19 10 | Initiator Ready. Asserted when the initiator is ready for data transfer.

TRDY# F20 IO | Target Ready. Asserted when thetarget isready for data transfer.

STOP# G117 IO | Stop. Asserted by the target to request the master to stop the current transaction.

DEVSEL# G16 IO | Device Select. The VT82C686B asserts this signa to claim PCI transactions through
positive or subtractive decoding. As an input, DEVSEL# indicates the response to a
VT82C686B-initiated transaction and is also sampled when decoding whether 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 I System Error. SERR# can be pulsed active by any PCI device that detects a system error
condition. Upon sampling SERR# active, the VT82C686B can be programmed to
generate an NMI to the CPU.

IDSEL C20 I Initialization Device Select. IDSEL isused as a chip select during configuration read and
write cycles. Connect this pin to AD18 using a 100 Q resistor.

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

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

PREQ# L18 O [ PCI Reguest. Thissignal goesto the North Bridge to request the PCI bus.

PGNT# L19 I PCl Grant. This signal is driven by the North Bridge to grant PCl access to the
VT82C686B.

PCLK E16 I PCI Clock. PCLK providestiming for all transactions on the PCI Bus.

PCKRUN# w12 IO | PCI Bus Clock Run. This signal indicates whether the PCI clock is or will be stopped
(high) or running (low). The VT82C686B drives this signal low when the PCI clock is
running (default on reset) and releases it when it stops the PCI clock. Externa devices
may assert this signal low to request that the PCI clock be restarted or prevent it from
stopping. Connect this pin to ground using a 100 Q resistor if the function is not used.
Refer to the “PCl Mobile Design Guide” and the VIA “Apollo MVP4 Design Guide” for
more details.

PCIRST# B16 O | PCI Reset. Activelow reset signal for the PCI bus. The VT82C686B will assert this pin

during power-up or from the control register.
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VT82C686B

CPU Interface

Signal Name Pin# | 1/0O | Signal Description

CPURST V8 | OD | CPU Reset. The VT82C686B asserts CPURST to reset the CPU during
power-up.

INTR W8 | OD | CPU Interrupt. INTR is driven by the VT82C686B to signal the CPU
that an interrupt request is pending and needs service.

NMI U7 | OD | Non-Maskable Interrupt. NMI is used to force a non-maskable interrupt
to the CPU. The VT82C686B generates an NMI when either SERR# or
IOCHK# is asserted.

INIT T6 OD | Initialization. The VT82C686B asserts INIT if it detects a shut-down
specia cycle on the PCI bus or if asoft reset isinitiated by the register

STPCLK# W7 | OD | Stop Clock. STPCLK# is asserted by the VT82C686B to the CPU to
throttle the processor clock.

SMI# U6 | OD | System Management Interrupt. SMI# is asserted by the VT82C686B to
the CPU in response to different Power-Management events.

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

IGNNE# Y8 OD | Ignore Numeric Error. Thispin isconnected to the “ignore error” pin on
the CPU.

SLP#/ GPO7 T7 OD | Sleep (Rx75[7] = 0). Used to put the CPU to sleep. Used with dot-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 address bit-
20 generation. Logical combination of the A20GATE input (from internal
or external keyboard controller) and Port 92 bit-1 (Fast A20).

Note: Connect each of the above signalsto 4.7K Q pullup resistorsto VCCS3.

Advanced Programmable Interrupt Controller (APIC)

Signal Name Pin# | 1/0O | Signal Description

WSC#/ GPI3/LID u10 I Write Snoop Complete. Asserted by the north bridge to indicate that all
snoop activity on the CPU bus initiated by the last PCI-to-DRAM write
is complete and that it is safe to perform an APIC interrupt.

APICDO/ GPO1/ SUSA# V9 IO | APIC Data0.

APICD1/SUSCLK T10 | 10 | APIC Data 1.

For programming information, refer to Function 0 Rx74,77, Function 4 Rx54[3-2], and Memory Mapped / Indexed APIC registers.
Rx77[4] is“Internal APIC Enable”.
The clock source used by the chip to clock the internal 1/0 APIC is OSC (14.31818 MHz), so OSC must be externally connected to
the CPU 1/O APIC clock input.
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Universal Serial Bus I nterface

Signal Name Pin# | 1/O | Signal Description

USBPO+ A3 IO | USB Port 0 Data +

USBPO- B3 IO | USB Port 0 Data -

USBP1+ c4 IO | USB Port 1 Data +

USBP1- D4 IO | USB Port 1 Data -

USBP2+ A4 IO | USB Port 2 Data +

USBP2- B4 IO | USB Port 2 Data -

USBP3+ B5 IO | USB Port 3 Data +

USBP3- E6 IO | USB Port 3 Data -

USBCLK C3 I USB Clock. 48MHz clock input for the USB interface

USBOCO#/ GPO25 / DACK2# / FDCIRQ G5 I USB Port 0 Over Current Detect. Port O is disabled if low.
USBOCO# if Rx76[7] = 1 and Rx76[6] =0

USBOC1#/ GPO24 /| DRQ2 / FDCDRQ H3 I USB Port 1 Over Current Detect. Port 1 is disabled if this input

/ SERIRQ is low. Direct inputs are provided for overcurrent protection for

ports 0 and 1 which may be used if the aternate functions of these
two pins are not required. If overcurrent protection is desired on all
four ports (or it is desired to use the alternate functions of these two
pins), an external buffer may be used to drive the state of
USBOCI[3-0]# onto SD[3-0] during ISA bus refresh cycles (i.e.,
while ISA bus RFSH# is low, so that RFSH# may be used as the
buffer enable). USCOCL# if Rx76[7] = 1 and Rx76[6] = 0.

USBOCO# (SD2 & RFSH#) (W2) | USB Port 0 Over Current Detect

USBOC1# (SD1 & RFSH#) (Y2 I USB Port 1 Over Current Detect

USBOC2# (SD0O & RFSH#) (YD) I USB Port 2 Over Current Detect

USBOC3# (SD3 & RFSH#) (Y3) | USB Port 3 Over Current Detect

USBIRQA / DACKG6# M3 O | USB Interrupt Request A. Output of internal block.

USBIRQB / DACK7# N2 O | USB Interrupt Request B. Output of internal block.

System Management Bus (SM B) I nterface (1°C Bus)

Signal Name Pin# | I/O | Signal Description

SMBCLK U9 | 10 | SMB/I’C Clock.

SMIBDATA T9 | 10 | SMB/I’C Data.

SMBALRT#/ GPI6 w10 I SMB Alert. (System Management Bus I/O space Rx08[3] = 1)

When the chip is enabled to allow it, assertion generates an IRQ or
SMI interrupt or a power management resume event. The same pin
is used as General Purpose Input 6 whose vaue is reflected in
Rx48[6] of function 4 1/O space
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UltraDM A-33/ 66/ 100 Enhanced I DE Interface

Signal Name Pin # I1/0 | Signal Description

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

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

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

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

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

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

PDIOR#/ N17 O | EIDE Mode: Primary Device |/O Read. Device read strobe

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

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

SDIOR#/ W19 O | EIDE Mode: Secondary Device I/O Read. Device read strobe

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

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

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

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

SDIOW#/ w20 O | EIDE Mode: Secondary Device |/O Write. Device write strobe

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

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

SDDRQ Y20 I Secondary Device DM A Reguest. Secondary channel DMA request

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

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

IRQ14 L1 I Primary Channel Interrupt.

IRQ15 K5 I Secondary Channel Interrupt.
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UltraDM A-33/ 66/ 100 Enhanced | DE Interface (continued)

Signal Name Pin # I1/0 | Signal Description
PDCS1# L20 O | Primary Master Chip Select. This signa corresponds to CS1FX# on
the primary |DE connector.
PDCS3# M16 O | Primary Slave Chip Select. This signal corresponds to CS3FX# on the
primary |DE connector.
SDCS1# u17 O | Secondary Master Chip Select. This signal corresponds to CS17X# on
the secondary IDE connector.
SDCS3# ui8 O | Secondary Slave Chip Select. This signal corresponds to CS37X# on
the secondary IDE connector.
PDA[2-0] M18, M19, M17 O | Primary Disk Address. PDA[2:0] are used to indicate which byte in
either the ATA command block or control block is being accessed.
SDA[2-0] U20, v18, U19 O | Secondary Disk Address. SDA[2:0] are used to indicate which byte in
either the ATA command block or control block is being accessed.
PDD[15-0] N20, P17, P19, R16, | 10 | Primary Disk Data
R18, R20, T17, T19,
T20, T18, T16, R19,
R17, P20, P18, P16
SDD[15-0] / SA[15-0] P5, R1-R5, T1-T4, 10 | Secondary Disk Data muxed with |SA Bus Address.
U1-U3,vi1,v2, W1
IDEIRQA / DACKO# L2 O | IDE Interrupt Request A. Output of internal block.
IDEIRQB / DACK1# El O | IDE Interrupt Request B. Output of internal block.
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MIDI Interface

Signal Name Pin# | 1/0O | Signal Description
MSI Y19 I MIDI Serial In
M SO Y18 O | MIDI Serial Out
AC97 Audio/ Modem Interface

Signal Name Pin# | 1/0 | Signal Description
ACRST U15 O | AC97 Reset
ACSDOUT Y16 O | AC97 Serial Data Out
ACSYNC V16 O | AC97 Sync
ACSDIN2 Y17 | AC97 Serial Dataln 2
ACSDIN V17 | AC97 Serial Data In
ACBTCK w18 | AC97 Bit Clock
AC97IRQ / DACK3# D2 O | AC97 Interrupt Request. Output of internal block.
MC97IRQ / DACK5# L4 @) MC97 Interrupt Request. Output of internal block. Rx77[7] = 1, Rx77[3] = 1,

/ SERIRQ / GPO19 Rx74[6] = 0.

Game Port Interface

Signal Name Pin# | 1/0 | Signal Description
JAB1 W16 I Joystick A Button 1
JAB2 T15 | Joystick A Button 2
JBB1 w17 I Joystick B Button 1
JBB2 Ul6 | Joystick B Button 2
JAX | GPO23 V15 I Joystick A X-axis
JAY | GPO22 Y15 | Joystick A Y-axis
JBX / GPI23 Ul14 I Joystick B X-axis
JBY / GPI22 W15 I Joystick B Y-axis

See Function 0 Rx77[6]




\// i VT82C6868B

Floppy Disk Interface

Signal Name Pin# | 1/O | Signal Description
DRVDENO D9 O [ DriveDensity Select 0.
DRVDEN1 D6 O | Drive Density Sdlect 1.
M TRO# E9 O | Motor Control 0. Select motor on drive 0.
MTR1# C8 O | Motor Control 1. Select motor on drive 1
DSO# B8 O | Drive Select 0. Select drive 0.
DS1# A8 O | DriveSelect 1. Select drive 1
DIR# D8 O | Direction. Direction of head movement (0 = inward motion, 1 = outward motion)
STEP# E8 O | Step. Low pulsefor each track-to-track movement of the head.
INDEX# D7 I Index. Senseto detect that the head is positioned over the beginning of atrack
HDSEL# C7 O | Head Select. Selectsthe side for R/W operations (0 = side 1, 1 = side 0)
TRKO00# E7 I Track 0. Senseto detect that the head is positioned over track 0.
RDATA# B6 I Read Data. Raw seria bit stream from the drive for read operatrions.
WDATA# A7 O | WriteData. Encoded datato the drive for write operations.
WGATE# B7 O | Write Gate. Signal to the drive to enable current flow in the write head.
DSKCHG# C6 I Disk Change. Sense that the drive door is open or the diskette has been changed
since the last drive selection.
WRTPRT# A6 I Write Protect. Sense for detection that the diskette is write protected (causes write
commands to be ignored)
FDCIRQ / DACK2# G5 I FDC Interrupt Request. Rx75[2] = 0.
/ USBOCO# | GPO25
FDCDRQ / DRQ2 H3 I FDC DMA Request. Rx75[3] = 1.
/ USBOC1#/ GPO24
/ SERIRQ
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Parallel Port Interface

Signal Name Pin # 1/0 Signal Description

PINIT#/DIR# C15 I0/0 [ Initialize. Initialize printer. Output in standard mode, I/O in ECP/EPP mode.

STROBE#/ nc D16 I0/- | Strobe. Output used to strobe data into the printer. 1/0 in ECP/EPP mode.

AUTOFD#/ DRVENO C16 IO/0O | Auto Feed. Output used to cause the printer to automatically feed one line after
each lineis printed. 1/0 pin in ECP/EPP mode.

SLCTIN#/ STEP# E15 IO/ 0O [ Select In. Output used to select the printer. 1/0 pin in ECP/EPP mode.

SLCT /| WGATE# E13 I /O | Select. Statusoutput from the printer. High indicates that it is powered on.

ACK#/ DS1# B13 I /O | Acknowledge. Status output from the printer. Low indicates that it has received
the data and is ready to accept new data

ERROR#/HDSEL# A15 /O | Error. Status output from the printer. Low indicates an error condition in the
printer.

BUSY / MTR1# C13 I /O | Busy. Statusoutput from the printer. High indicates not ready to accept data.

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

PD7/ nc, A1l3, I0/- | Parallel Port Data.

PD6 / nc, E14, 10/ -

PD5/ nc, D14, 10/ -

PD4 / DSKCHGH#, C14, 10/1

PD3/ RDATA#, B14, 10/1

PD2/ WRTPRTH#, Al4, 10/1

PD1/ TRKOO#, D15, 10/1

PDO/ INDEX# B15 10/1

As shown by the aternate functions above, in mobile applications the parallel port pins can optionally be selected to function as a
floppy disk interface for attachment of an externa floppy drive using the parallel port connector (see Super 1/0O Configuration

Index F6[5]).
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Serial Portsand Infrared I nterface

i’qnal Name

Pin #

o

Signal Description

TXD1

All

Transmit Data 1. Seria port 1 transmit data out.

TXD2

D10

Transmit Data 2. Seria port 2 transmit data out.

IRTX / GPO14

E12

O|O|0o

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

RXD1

B12

Recelve Data 1. Seria port 1 receive datain.

RXD2

B10

Recelve Data 2. Serial port 2 receive datain.

IRRX / GPO15

D12

Infrared Receive. IR receive data in (Rx76[5] = 0) to serial port 2. General
Purpose Output 15 if Rx76[5] = 1

RTS1#

B11

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 control.
Designed for direct input to external RS-232C driver.

RT S2###

E10

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

CTSi#

C11

Clear To Send 1. Indicator to serial port 1 that external communications deviceis
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 device is
ready to receive data. Typically used as hardware handshake with RTS2# for low
level flow control. Deﬁig_]ned for input from external RS-232C receiver.

DTR1#

D11

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

DTR2#

B9

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

DSR1#

C12

Data Set Ready 1. Indicator to serial port 1 that external serial communications
device is powered, initialized, and ready. Typically used as hardware handshake
with DTR1# for overall readiness to communicate. Designed for direct input from
external RS-232C receiver.

DSR2#

C10

Data Set Ready 2. Indicator to serial port 2 that external serial communications
device is powered, initialized, and ready. Typicaly used as hardware handshake
with DTR2# for overall readiness to communicate. Designed for direct input from
external RS-232C receiver.

DCD1#

Al2

Data Carrier Detect 1. Indicator to serial port 1 that external modem is detecting
a carrier signal (i.e.,, a communications channel is currently open). In direct
connect environments, this input will typically be driven by DTR1# as part of the
DTR/DSR handshake. Designed for direct input from external RS-232C receiver.

DCD2#

A10

Data Carrier Detect 2. Indicator to seria port 2 that external modem is detecting
a carrier signal (i.e., a communications channel is currently open). In direct
connect environments, this input will typically be driven by DTR2# as part of the
DTR/DSR handshake. Designed for direct input from external RS-232C receiver.

RI1#

Ell

Ring Indicator 1. Indicator to seria port 1 that external modem is detecting a
ring condition. Used by software to initiate operations to answer and open the
communications channel. Designed for direct input from external RS-232C
receiver (whose input is typically not connected in direct connect environments).

RI2#

C9o

Ring Indicator 2. Indicator to seria port 2 that external modem is detecting a
ring condition. Used by software to initiate operations to answer and open the
communications channel. Designed for direct input from external RS-232C
receiver (whose input is typically not connected in direct connect environments).
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| SA Bus Interface

Signal Name Pin # /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] directly.

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 address

T3, T4, UL, 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 multiplexed
w1 with the IDE Secondary Data Bus. In this case, SA[15-0] may be connected to 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 |SA address bus pins
SA[15-0]. In this case, these pins would connect directly to the IDE secondary data
bus and to the transceiver “A” pins and the ISA address bus would connect to the
transceiver “B” pins. SOE# would be used to control the transceiver output enables

and the | SA bus MASTER# signal would drive the transceiver direction controls.

LA[23:20] J2,33, 4,5 IO | System “Latched” Address Bus: The LA[23:20] address lines are bi-directional.
These address lines allow accesses to physical memory on the ISA bus up to
16Mbytes. LA[19-17] on the | SA bus are connected to SA[19-17] (see hotes above).

SD[15:0] P2,P1,N5,N3, | 10 | System Data. SD[15:0] provide the data path for devices residing on the 1SA bus.

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

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

IOW# c2 IO | I/O Write. IOWH# is the command to an ISA 1/O dave device that the ave may
latch data from the | SA data bus.

MEM R# U4 IO | Memory Read. MEMR# is the command to a memory slave that it may drive data
onto the | SA 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, under
1MB, which indicates that it may drive data onto the | SA data bus

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

BALE H2 O | Bus Address Latch Enable. BALE is an active high signal asserted by the
VT82C686B to indicate that the address (SA[19:0], LA[23:17] and the SBHE#
signal) isvalid

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

M CS16# F1 I Memory Chip Select 16. I1SA daves 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 1/0 or memory device on 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). Thissigna is normally high. Devices on the
ISA Bus assert IOCHRDY low to indicate that additional time (wait states) is
required to complete the cycle.

AEN B2 O | Address Enable. AEN is asserted during DMA cycles to prevent 1/0 slaves from

misinterpreting DMA cyclesasvalid 1/0 cycles.
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| SA BusInterface (continued)

Signal Name Pin# | 1/O | Signal Description
RFSH# E3 IO | Refresh. Indicates when arefresh cycle isin progress. Also driven by 16-
bit ISA Bus mastersto indicate a refresh cycle.
IRQO/ GPI10/ GPO10 V14 I Interrupt Request 0. (Rx77[3] =1)
/ GPIOC/ CHAS/ ATEST
IRQ1/MSCK D5 I Interrupt Request 1. (Rx5A[1] = 0) (used for external KBC interrupt)
IRQ3 G4 I Interrupt Request 3. (typically used for COM?2 serial port interrupt)
IRQ4 G3 I Interrupt Request 4. (typically used for COM1 serial port interrupt)
IRQ5 G2 I Interrupt Request 5.
IRQ6/ GPI4 / SLPBTN# Gl I Interrupt Request 6. (typically used for FDC floppy ctrlr interrupt)
IRQ7 F5 I Interrupt Request 7. (typically used for LPT parallel port interrupt)
IRQ8# / GPI1 W11 I Interrupt Request 8 from ext RTC if int RTC disabled (Rx5A[2] = 0)
IRQ9 H4 I Interrupt Request 9.
IRQ10 K3 I Interrupt Request 10.
IRQ11 K4 I Interrupt Request 11.
IRQ12/MSDT C5 I Interrupt Request 12. (Rx5A[1] = 0)
IRQ14 L1 I Interrupt Request 14. (typically used for IDE primary chan interrupt)
IRQ15 K5 I Interrupt Request 15. (typically used for IDE secondary ch interrupt)
DRQ7/GPI21, N4, I DMA Request. Used to request DMA services from the internal DMA
DRQ6/ GPI20, M5, I controller.
DRQ5/ GPI19, M1, I
DRQ3/ GPI18, D3, I
DRQ2/ FDCDRQ/ SERIRQ H3, I DRQ2: Rx68[3] =0 & Rx75[3] =1& Rx75[1] =0
| GPO24 | USBOC1# See a'so Function 0 Rx77[7]

DRQ1/GPI17, E2, I
DRQO/ GPI16 L3 I
DACK7#/ USBIRQB / GPO21 N2, O | Acknowledge. Used by the internal DMA controller to indicate that a

[ THRM#, request for DMA service has been granted.
DACK6# / USBIRQA / GPO20, M3, O
DACKS5#/ MC97IRQ / GPO19 L4, O | DACKS5#: Rx77[71=0

/ SERIRQ,
DACK3#/ AC97IRQ / GPO18, D2, @)
DACK 2#/ USBOCO# /| GPO25 G5, O | DACK2# Rx68[3] =0& Rx75[3] =1& Rx75[2] =0

/ FDCIRQ See a'so Function 0 Rx77[7], Rx77[3], and Rx58
DACK1#/ IDEIRQB / GPO17, El, 0
DACKO0#/ IDEIRQA / GPO16 L2 0
TC H1 O | Terminal Count. Terminal count indicator asserted to DMA slaves.
SPKR V5 O | Speaker Drive. Output of internal timer/counter 2.
SOE# (default pin function) us O | ISA Address (SA) Output Enable. Asserted low when ISA address (SA) is
/ GPO13 valid (deasserted when SDD is valid) when SA and SDD are multiplexed on
/ MCCSH# SA pins 15-0 (i.e., when SPKR is strapped low to enable the audio interface

pins). SOE# istied directly to the output enable of 74F245 transceivers that
buffer IDE Secondary Bus data and 1SA-address (see SA pins for more
information).
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XD Interface
Signal Name Pin# | 1/O | Signal Description
XDIR / PCS0# | GPO12 T5 O | X-Bus Data Direction. (Rx76[1]=0) Asserted low for al 1/O read cycles and for
memory read cycles to the programmed BIOS address space. XDIR is tied
directly to the direction control of a 74F245 transceiver that buffers the X-Bus
data and ISA-Bus data. The transceiver output enable may be grounded. SDO-7
connect to the “A” side of the transceiver and XDO0-7 connect to the “B” side.
XDIR high indicates that SDO-7 drives XDO-7.
Serial IRQ
Signal Name Pin# | 1/O | Signal Description
SERIRQ / DRQ2 H3 I | Serial IRQ (Rx68[3] = 1, Rx74[6] = 0 and Rx75[3] = 1)
/ GPO24
/ FDCDRQ / USBOC1#
SERIRQ / DACK5# L4 I | Serial IRQ (Rx68[3] = 1 and Rx74[6] = 1)

/ GPO19/ MC97IRQ
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Internal Keyboard Controller

Signal Name Pin # 1/0 Signal Description
MSCK /1RQ1 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 M ultiFunction Pin (Internal mouse controller enabled by Rx5A[1])
Rx5A[1]=1 Mouse Data. Frominternal mouse controller.
Rx5A[1]=0 Interrupt Request 12. Interrupt input 12.
KBCK / A20GATE E5 10/1 M ultiFunction 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 M ultiFunction 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 (KBC)
for CPURST# generation
KBCS#/ ROMCSH#/ strap C1 O/0/1 |Keyboard Chip Select (Rx5A[0]=0). To external keyboard controller chip.
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 # /0 Signal Description
ROMCS#/ KBCS#/ strap C1 O 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 Programmable Chip Select 0 (Rx76[1] = 1 and Rx8B[0] = 1). Asserted
during 1/0 cycles to programmable read or write ISA 1/0O port ranges.
Addressed devices drive data to the SD pins (XDIR is disabled and the X-
Busis not implemented). See also Rx59[3] and Rx77[2].
M CCS#/ GPO13 / SOE# us o Microcontroller Chip Select (Rx76[3] = 1, Rx76[4] = 0, Rx77[0] = 1).
Asserted during read or write accesses to 1/O ports 62h or 66h.
MCCS#/ GPI11/ GPO11 us O Microcontroller Chip Select (Alternate Pin) (Rx76[4] = O selects MCCS#

/ GPIOD

on pin U8, Rx76[4] = 1 selects MCCS# on pin U5). Rx76[3] = 1 enables
MCCS# output on the selected pin.
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General Purpose Inputs

Signal Name Pin# |1/O | Signal Description
GPI0/ IOCHCK# F4 | | General Purpose lnput 0 (Rx74{0] = 0)
GPI1/IRQ8# W1l | | General Purpose Input 1 (Rx5A[2] = 1)
GPI2/BATLOW# Uil | | General Purposelnput 2
GPI3/LID / WSC# ul10 | | General Purpose Input 3 (see Rx74{7] and Rx77[3])
GPI4/1RQ6/ SLPBTN# Gl | | General Purpose Input 4
GPI5/ THRM / PME# T11 | | General Purpose Input 5 (Read pin state at PMU 10 Rx48[5])
GPI6/ SMBALRT# W10 | | General Purposelnput 6
GPI7/RING# V11 | | General Purpose lnput 7
GPI8/ GPO8/ GPIOA /| GPOWE# T14 | | General Purpose Input 8 (Rx74[2] = 0)
GPI9/ GPO9/ GPIOB / FAN2 / DTEST uU12 | | General Purpose Input 9 (Rx74[3] = 0)
GPI110/ GPO10/ GPIOC / CHAS V14 | | General Purpose I nput 10 (Rx74[4] = 0)
/IRQO/ ATEST
GPI11/GPO11/ GPIOD /| MCCS# us | | General Purpose Input 11 (Rx74[5] = 0)
GPI16/ DRQO L3 | | General Purpose Input 16 (Rx77[7] = 1). Read at PMU 10 44[2]
GPI17/DRQ1 E2 | | General Purpose Input 17 (Rx77[7] = 1). Read at PMU 10 44[3]
GPI18/ DRQ3 D3 | | General Purposelnput 18 (Rx77[7] = 1)
GP119/ DRQ5 M1 | | General Purpose Input 19 (Rx77[7] = 1)
GPI20/ DRQ6 M5 | | General Purposelnput 20 (Rx77[7] = 1)
GPI121/ DRQ7 N4 | | General Purpose Input 21 (Rx77[7] = 1)
GPI122/ JBY W15 | | General Purpose Input 22 (Rx77[6] = 1, game disa)
GPI123/ JBX ui4 | | General Purpose | nput 23 (Rx77[6] = 1, game disa)
GPI[23-16] (SD[7-0] & RFSH#) n/a | | General Purpose I nputs 16-23 (enabled on SD by RFSH# active)

GPI if Rx77[7] =0, SD if Rx77[7] = 1

See also Function 0 Rx77[7-6]
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General Purpose Outputs

Signal Name Pin# | 1/0 | Signal Description
GPOO0 (H) / SLOWCLK T8 O | General Purpose Output 0 (Function 4 Rx54[1-0] = 00). Output value
determined by PMU 1/0 Rx4C[0]

GPO1 (H) / SUSA#/ APICACK# V9 O | General Purpose Output 1 (Rx74[7] = 0 and Function 4 Rx54[2] = 1)

GPO2 (H) / SUSB#/ APICCS# W9 O | General Purpose Output 2 (Rx74[7] = 0 and Function 4 Rx54{3] = 1)

GPO3/ SUSST1# (H) V10 | O |General Purpose Output 3 (Function 4 Rx54[4] = 1)

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

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

GPO6 O | General Purpose Output 6 (Rx75[6] = 1)

GPO7/ SLP# (OD) 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)

GPO10/ GPI10/ GPIOC/CHAS/IRQO | V14 | O |General Purpose Output 10 (Rx74[4] = 1 and Rx76[2] = 0)

GPO11/GPI11/ GPIOD / MCCS# us O | General Purpose Output 11 (Rx74[5] = 1 and Rx76[3] = 0)

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

GPO13/ SOE# (L) / MCCSH# us O | General Purpose Output 13 (Rx77[0] = 1) see also Rx76[4-3]

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

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

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

GPO17/ DACK1# E1l O | General Purpose Output 17 (Rx77[7] = 1 and Rx77[3] = 0)

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

GPO19/ DACK5# L4 O | General Purpose Output 19 (Rx77[7] = 1, Rx77[3] = 0 and Rx74[6] = 0)
/ SERIRQ / MC97IRQ

GPO20/ DACK6# M3 O | General Purpose Output 20 (Rx77[7] = 1 and Rx77[3] = 0)

GPO21 /DACK7#THRM#USBIRQB | N2 O | General Purpose Output 21 (Rx77[7] = 1, Rx77[3] = 0, FARX57[0] = 0)

GPO22/ JAY Y15 | O [General Purpose Output 22 (Rx77[6] = 1, game disabled)

GP0O23/JAX V15 [ O |General Purpose Output 23 (Rx77[6] = 1, game disabled)

GPO24/ DRQ2 (H) H3 O | General Purpose Output 24 (Rx75[3] = 1 & Rx75[1]=1 & Rx68[3]=0)
/ FDCDRQ
/ USBOC1#/ SERIRQ

GPO25/ DACK24# (H) G5 O | General Purpose Output 25 (Rx75[3] = 1 & Rx75[2]=1 & Rx68[3]=0)
/ FDCIRQ
/ USBOCO#

GPOJ[23-16] (latched from SD[7-0]) n/a O | General Purpose Output 23-16 (Rx74{7]=0) latched by GPOWE# rising

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

Default pin functions are underlined in table above (with default level following in parentheses)
See also Function 0 Rx77[7-6]

General Purpose 1/Os

Signal Name Pin# | 1/0 | Signal Description
GPIOA / GPI8 / GPO8 | GPOWE# T14 | 10 | General Purposel/O A /8 (Rx76[0] = 0). GPOWE# if Rx76[0] = 1. See
also Rx74[2]

GPIOB / GPI9/ GPO9 / FAN2 U12 | IO |General Purpose!l/O B /9. Seeaso Rx74[3]
/ DTEST

GPIOC / GPI10/ GPO10/ CHAS V14 | 10 |General Purposel/O C/10. (Rx76[2] = 0). Seeaso Rx74[4]
/IRQO/ATEST

GPIOD / GPI11/ GPO11/ MCCS# U8 | 10 |General Purposel/O D/ 11. (Rx76[3] = 0). Seealso Rx74[5]
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Hardware Monitoring

Signal Name Pin # | I/O | Signal Description
VSENSL Ul3 | | |Voltage Sense2.0V. Monitor for CPU core voltage.
VSENS2 V13 | | |Voltage Sense2.5V. Monitor for North Bridge core voltage.
VSENS3 W14 | | |Voltage Sense5V.
VSENS4 Y14 | | |Voltage Sense 12V. Connect +12V through aresistive voltage divider to insure 5V
maX to the input pin (see MV P4 Design Guide for details).
VREF T13 | P |Voltage Referencefor Thermal Sensing (2.48V +5%)
TSENS1 W13 | | | Temperature Sense 1.
TSENS2 Y13 | | | Temperature Sense 2.
FAN1 T12 | | |Fan Speed Monitor 1. (3.3V only)
FAN2/GPIOB/9/DTEST | Ul2 | | |Fan Speed Monitor 2.
CHAS/ GPIOC/10 V14 | | |ChassisIntrusion Detect (Func O Rx76[2] = 1). Used for system security purposes.
/ IRQO/ ATEST
DTEST /FAN2/GPIOB/9 | U12 | O | HardwareMonitor Digital Test Out
ATEST / CHAS/GPIOC/10 | V14 | O | HardwareMonitor Analog Test Out
/ IRQO
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Power Management

Signal Name

Pin #

/0

Signal Description

THRM / GPI5/ PME#

T11

Thermal Alarm Monitor Input. (Rx74[1] =1)

THRM#/ GPO21 / DACKT7#

N2

Internal Thermal Alarm Output. (F4 Rx57[0] = 1)

PWRBTN#

Y11

Power Button. Used by the Power Management subsystem to monitor an
external system on/off button or switch. The VT82C686B performs a 200us
debounce of thisinput if Function 4 Rx40[5] issetto 1. (3.3V only)

SLPBTN#/IRQ6/ GPI4

Gl

Sleep Button. Used by the Power Management subsystem to monitor an
external system sleep button or switch. (Function 4 Rx40[6]=1) (10K PU to
VCC if not used)

RSMRST#

V6

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

EXTSMI#

Y10

External System Management Interrupt. When enabled to alow it, a
falling edge on this input causes an SMI# to be generated to the CPU to enter
SMI mode. (10K PU to VCCSif not used) (3.3V only)

PME#/GPI5/ THRM

T11

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

SMBALRT#/ GPI6

W10

SMB Alert (System Management Bus 1/0O space Rx08[3] = 1). When the
chip is enabled to alow it, assertion generates an IRQ or SMI or power
management event. (10K PU to VCCSif not used)

LID/ GPI3/ WSCH

ui1o0

Notebook Computer Display Lid Open / Closed Monitor. Used by the
Power Management subsystem to monitor the opening and closing of the
display lid of notebook computers. Can be used to detect either low-to-high
and/or high-to-low transitions to generate an SMI#. The VT82C686B
performs a 200 usec debounce of this input if Function 4 Rx40[5] is set to 1.
(10K PU to VCCSiif not used)

RING#/ GPI7

V11

Ring Indicator. May be connected to external modem circuitry to allow the
system to be re-activated by a received phone call. (10K PU to VCCSif not
used)

BATLOW#/ GPI2

Uil

Battery Low Indicator. (10K PU to VCCSif not used) (3.3V only)

CPUSTP#/ GPO4

Y12

CPU Clock Stop (Rx75[4] = 0). Signals the system clock generator to
disable the CPU clock outputs. Not connected if not used. See also PMU 1/0O
Rx2C[3].

PCISTP#/ GPO5

V12

PCI Clock Stop (Rx75[5] = 0). Signalsthe system clock generator to disable
the PCI clock outputs. Not connected if not used.

SUSA#/ GPO1/ APICDO

V9

Suspend Plane A Control (Rx74{7]=0 and Function 4 Rx54[2]=0). Asserted
during power management POS, STR, and STD suspend states. Used to
control the primary power plane. (10K PU to VCCSiif not used)

SUSB# / GPO2

w9

Suspend Plane B Control (Rx74[7]=0 and Function 4 Rx54[3]=0). Asserted
during power management STR and STD suspend states. Used to control the
secondary power plane. (10K PU to VCCSif not used)

Y9

Suspend Plane C Control. Asserted during power management STD
suspend state. Used to control the tertiary power plane. Also connected to
ATX power-on circuitry.

SUSST 1#/ GPO3

V10

Suspend Status 1 (Funcd Rx54[4] = 1 for GPO3). Typically connected to
the North Bridge to provide information on host clock status. Asserted when
the system may stop the host clock, such as Stop Clock or during POS, STR,
or STD suspend states. Connect 10K PU to VCCS.

SUSCLK / APICD1

T10

Suspend Clock. 32.768 KHz output clock for use by the North Bridge (e.g.,
Apollo MVP3 or MVP4) for DRAM refresh purposes. Stopped during
Suspend-to-Disk and Soft-Off modes. Connect 10K PU to VCCS.
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Resets and Clocks

Signal Name Pin # I1/0 | Signal Description
PWRGD W6 I Power Good. Connected to the PWRGOOD signal on the Power Supply.
PCIRST# B16 O | PCl Reset. Activelow reset signal for the PCI bus. The VT82C686B will
assert 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 | BusClock. ISA busclock.
0SC E4 | Oscillator. 14.31818 MHz clock signal used by theinternal 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
SLOWCLK / GPOO T8 O | Slow Clock. .Frequency selectable if PMU function 4 Rx54[1-0] is nonzero
(setto 01, 10, or 11).
Power and Ground
Signal Name Pin # I1/0O | Signal Description
VCC F7, F10, F12-F14, P | CorePower. 3.3V nominal (3.15V to 3.45V). This supply isturned on only
H6, H15, J6, J15, when the mechanical switch on the power supply is turned on and the
K6, K15, M6, PWRON signal is conditioned high. This pin should be connected to the
M15, N6, N15, same voltage as the CPU /O circuitry. Internaly connected to hardware
R7-R8, R11, R14 monitoring system voltage detection circuitry for 3.3V monitoring.
GND F6, F11, F15, G6, P | Ground. Connect to primary motherboard ground plane.
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 power
supply is turned off. If the “soft-off” state is not implemented, then this pin
can be connected to VCC. Signals powered by or referenced to this plane are:
PWRGD, RSMRST#, PWRBTN#, SMBCLK, SMBDATA, SUSCLK,
SUSA# /| GPO1, SUSB# / GPO2, SUSC#, SUSST1# / GPO6, GPI1 / IRQ8#,
GPI2 / BATLOW#, 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 Reference (5V +5%). For thermal sensing and 5V input tolerance.
VCCH R12 P | Hardware Monitor Power. Power for hardware monitoring subsystem
(voltage monitoring, temperature monitoring, and fan speed monitoring).
Connect to VCC through a ferrite bead.
GNDH R13 P | Hardware Monitor Ground. Connect to GND through aferrite bead.
VCCU F9 P | USB Differential Output Power. Power for USB differential outputs
(USBPO+, PO-, P1+, P1-, P2+, P2-, P3+, P3-). Connect to VCC through a
ferrite bead.
GNDU F8 P | USB Differential Output Ground. Connect to GND through aferrite bead.




VI T%'Illlﬂlﬂ!ig;il‘lf

VT82C686B

REGISTERS

Reqgister Overview

The following tables summarize the configuration and 1/0
registers of the VT82C686B. These tables also document the
power-on default value (“Default”) and access type (“Acc”)
for each register. Access type definitions used are RW
(Read/Write), RO (Read/Only), “—" for reserved / used
(essentially the same as RO), and RWC (or just WC) (Read /
Write 1'sto Clear individual bits). Registersindicated as RW
may have some read/only bits that always read back a fixed
value (usualy 0 if unused); registers designated as RWC or
WC may have some read-only or read write bits (see
individual register descriptions for details).

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

Table2. System I/O Map

Port Function Actual Port Decoding
00-1F Master DMA Controller 0000 0000 000x nnnn
20-3F Master Interrupt Controller 0000 0000 001x xxxn
40-5F Timer / Counter 0000 0000 010x xxnn
60-6F Keyboard Controller 0000 0000 0110 xnxn
(60h) KBC Data 0000 0000 0110 x0x0
(61h) Misc Functions & Spkr Ctrl 0000 0000 0110 xxx1
(64h) KBC Command / Status 0000 0000 0110 x1x0
70-77 RTC/ICMOS/NMI-Disable 0000 0000 0111 Onnn
78-7TF -available for systemuse- 0000 0000 0111 1xxx
80 -reserved- (debug port) 0000 0000 1000 0000
81-8F DMA Page Registers 0000 0000 1000 nnnn
90-91 -available for systemuse- 0000 0000 1001 000x
92 System Control 0000 0000 1001 0010
93-9F -available for systemuse- 0000 0000 1001 nnnn
AO-BF Slave Interrupt Controller 0000 0000 101x xxxn
CO-DF Slave DMA Controller 0000 0000 110n nnnx
EO-FF -available for systemuse- 0000 0000 111x XXXX
100-CF7  -available for system use*

CF8-CFB PCI Configuration Address 0000 1100 1111 10xx

CFC-CFF PCI Configuration Data
DOO-FFFF -available for system use-

0000 1100 1111 11xx

* On-Chip Super-1/0 Functions — PC-Standard Port Addresses

200-20F  Game Port

2E8-2EF COM4

2F8-2FF  COM?2

378-37F  Parald Port (Standard & EPP)

3E8-3EF COM3

3F0-3F1  Configuration Index / Data

3F0-3F7  Floppy Controller

3F8-3FF COM1

778-77A  Pardlel Port (ECP Extensions) (Port 378+400)
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Table 3. Registers

Legacy |/O Registers

Legacy 1/0 Registers (continued)

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

Al |Save Interrupt Mask Shadow — RW

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

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

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

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

D2 |Write Request WO

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

DC |Clear Mask WO

Port [CMOS/RTC/NMI Registers Default |Acc DE [Read/Write Mask RW
70 |CMOS Memory Address & NMI Disa WO
71 |CMOS Memory Data (128 bytes) RW
72 |CMOS Memory Address RW
73 |CMOS Memory Data (256 bytes) RW
74 |CMOS Memory Address RW
75 |CMOS Memory Data (256 bytes) RW

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

RTC control occurs via specific CMOS data locations (0-Dh).
Ports 72-73 may be used to access all 256 locations of CMOS.
Ports 74-75 may be used to access CMOS if the internal RTC

isdisabled.
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Super-1/0 Configuration Registers (1/0 Space) Super-1/0 1/0O Ports
Port |Super-1/O Configuration Registers | Default | Acc Offset |Floppy Disk Controller (Base= E3) | Default | Acc
3F0 |Super-1/0O Config Index (Rx85[1]=1) 00 RW 00-01 |-reserved- 00 --
3F1 |Super-1/0 Config Data (Rx85[1]=1) 00 RW 02 |FDC Command -- RW
03 |-reserved- 00 -
Super-1/0 Configuration Registers (Indexed via Port 04 |FDC Main Status - RO
3FO/1) 04 |FDC DataRate Sdlect 02__|wo
Offset |Super-1/0 Control Default |Acc 05 |FDC Data - |RW
00-DF |-reserved- 00 RO 06 |-reserved- 00 -
EO |Super-1/O Device ID 3 [RW 07 __|Disk Change Status - _|RO
E1l |Super-1/O Device Revision 00 RW
E2 |Function Select 03 RW Offset |Parallel Port (Base = E6) Default |Acc
E3 |Floppy Ctrlr Base Addr (def = 3F0-7) FC |RW 00 |Parallel Port Data - RW
E4-E5 |-reserved- 00 RO 01 |Parallel Port Status -- RO
E6 |Parallel Port Base Addr (def = 378-F) DE |RW 02 |Parallel Port Control EO |RW
E7 |Serial Port 1 Base Addr (def =3F8-F)| FE [RW 03 _|EPP Address RW
E8 |Serial Port 2 Base Addr (def =2F8-F)| BE |RW 04 |EPP DataPort 0 RW
E9-ED |-reserved- 00 RO 05 |EPP DataPort 1 RW
EE |Seria Port Configuration 00 RW 06 |EPP DataPort 2 RW
EF |Power Down Control 00 RW 07 |EPP DataPort 3 RW
FO |Parallel Port Control 00 RW 400h |ECP Data/ Configuration A RW
F1 |Seria Port Control 00 RW 401h |ECP Configuration B RW
F2 |Test Mode (Do Not Program) 00  |RW 402h |ECP Extended Control RW
F3 |-reserved- 00 RO
F4 |Test Mode (Do Not Program) 2 00 [RW Offset |Serial Port 1 (Base = E7) Default |Acc
F5 |-reserved- 00 RO 0 |Transmit (Wr) / Receive (Rd) Buffer RW
F6 |Floppy Controller Configuration 00 |[RW 1 [Interrupt Enable RW
F7 |-reserved- 00 RO 2 |FIFO Control WO
F8 |Floppy Controller Drive Select 00 RW 2 |Interrupt Status RO
FO-FB |-reserved- 00 RO 3 |UART Control RW
FC |General Purpose I/O 00 RW 4 |Handshake Control RW
FD-FF|-reserved- 00 RO 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 (Base = E8) Default | Acc
0 |Transmit (Wr) / Receive (Rd) Buffer RW
1 |Interrupt Enable RW
2 FIFO Control WO
2 Interrupt Status RO
3 |UART Control RW
4  |Handshake Control RW
5 |UART Status RW
6 |Handshake Status RW
7 |Scratchpad RW
9-8 |Baud Rate Generator Divisor RW
A-F |-undefined- --
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PCIl Function 0 Registers—PCI-to-1SA Bridge

Configuration Space PCl-to-1SA Bridge Header Registers

Offset [PCI Configuration Space Header Default |Acc Offset [Plug and Play Control (cont’d) Default |Acc
1-0 [Vendor ID 1106 RO 54 |PCI IRQ Edge/ Level Select 00 RW
3-2 |DevicelD 0686 |RO 55 |PnP Routing for PCI INTA 00 RW
5-4 |Command 0087 |RW 56 |PnP Routing for PCI INTB-C 00 RW
7-6 |Status 0200 |WC 57 |PnP Routing for PCI INTD 00 RW

8 |RevisionID nn RO 58 |APIC IRQ Output Control 00 RW
9 [Programming Interface 00 RO 59 |-reserved- 04 —
A |Sub Class Code 01 RO 5A |KBC/RTC Control x4t RW
B |BaseClass Code 06 RO 5B |Internal RTC Test Mode 00 RW
C |-reserved- (cacheline size) 00 — 5C [DMA Control 00 RW
D |-reserved- (latency timer) 00 — 5D-5E |-reserved- 00 —
E |Header Type 80 RO 5F |-reserved- (do not program) 04 RW
F [Built In Self Test (BIST) 00 RO T Bit 7-4 power-up default depends on external strapping
213_'5; ::gg: Egﬁfa;‘?‘gggf registers) 88 — | [Offset|Distributed DMA Default [Acc
61-60 [Channel 0 Base Address/ Enable 0000 |RW
2F-2C |Subsystem |D Read 0 |RO| 163562 [Channel 1 Base Address/ Enable 0000 |RW

30-33 Lreserved- (expan. ROM base addr) 0 | — | [6564|Channel 2 Base Address/ Enable 0000 |RW

34-3B |-reserved- (gnassgn(TQI) 00 — 67-66 |Channel 3 Base Address/ Enable 0000 |RW
3C_|-reserved: (interrupt line) 0 1—1 [69:68]seria IRQ Control 0000 |RW
ng) ::gz:g: Emltﬁr;ﬁ’)t pin) 88 — | [6B-6A|Channel 5 Base Address/ Enable 0000 |RW
3F |reserved- (max lai) 0 — 6D-6C|Channel 6 Base Address/ Enable 0000 |RW

6F-6E |Channel 7 Base Address/ Enable 0000 |RW

Configuration Space PCI-to-1 SA Bridge-Specific Registers -

Offset |Miscellaneous Default |Acc

Offset [| SA Bus Control Default |Acc 70 |Subsystem ID Write 00 WO
40 |ISA Bus Control 00 RW 71-73 |-reserved- 00 —
41 |ISA Test Mode 00 |RW 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 10 RW
45 |[TypeF DMA Control 00 |RW| [79-78 |PCS0# I/O Port Address 0000 0000 | RW
46 |Miscellaneous Control 1 00 |RW]| [|7B-7A[PCSI# I/O Port Address 0000 0000 | RW
47 _|Miscellaneous Control 2 00 |RW| [7D-7C|PCI DMA Channel Enable 0000 |RW
48 |Miscellaneous Control 3 01 |RW| [7F-7E([32-Bit DMA Control 0000 |RW
49 |-reserved- 00 — 80 [Programmable Chip Select Mask 00 [RW
4A _|IDE Interrupt Routing 04 RW 81 |[ISA Positive Decoding Control 1 00 RW
4B |-reserved- 00 — 82 |ISA Positive Decoding Control 2 0 [RW
4C |DMA / Master Mem AccessControl 1| 00 |RW 83 [ISA Positive Decoding Control 3 00 [RW
4D |DMA / Master Mem AccessControl 2| 00 |RW 84 [ISA Positive Decoding Control 4 00 [RW

4F-4E |DMA / Master Mem Access Control 3| 0300 |RW 85 |Extended Function Enable 00 RW

86-87 |PnP IRQ/DRQ Test (do not program) 00 RW

Offset |Plug and Play Control Default |Acc 88 |[PLL Test 00 RW
50 |PnP DMA Request Control 2D RW 89 |PLL Control 00 RW
51 [PnP Routing for LPT / FDC IRQ 00 RW 8A |PCS2/31/0 Port Address Mask 00 RW
52 |PnP Routing for COM2 / COM1 IRQ 00 RW 8B |PCS Control 00 RW
53 |-reserved- 00 | —| [8D-8C|PCS2#1/O Port Address 0000 [RW

8F-8E |PCS3# /0 Port Address 0000 |RW
90-FF |-reserved- 00 —
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PCIl Function 1 Registers—IDE Controller

Configuration Space | DE Header Registers

Configuration Space | DE-Specific Registers (continued)

Offset |PCI Configuration Space Header Default |Acc Offset |Configuration Space |IDE Registers | Default |Acc
1-0 |Vendor ID 1106 |RO 53-50 |UItraDMA Extended Timing Control | 07070707 | RW
3-2 |DevicelD 0571 RO 54 |UltraDMA FIFO Control 06 RW
5-4 |Command 0080 RO 55-5F |-reserved- 00 —
7-6 |Status 0280 |RW 61-60 |IDE Primary Sector Size 0200 |RW

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

13-10 |Base Address— Pri Data/ Command | 000001FO0 | RO 7A-7F |-reserved- 00 —

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

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

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

23-20 [Base Address— Bus Master Control  [0000CCO01|RW 8C-BF|-reserved- 00 —

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

30-33 |-reserved- (expan ROM base addr) 00 — C7-C4|PCl PM Block 2 0000 0000 | RW
34 |Capability Pointer CO0 RO C8-FF |-reserved- 00 —

35-38 |-reserved- (unassigned) 0 — |/O Registers—IDE Controller (SEF 8038 v1.0 Compliant
3C |Interrupt Line OE RW =
3D |Interrupt Pin 00 RO Offset |DE 1/0O Registers Default |Acc
3E_|Minimum Grant 00 RO 0 |Primary Channel Command 00 RW
3F |Maximum Latency 00 RO 1 -rgserved- 00 —

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

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

Offset |Configuration Space | DE Registers | Default |Acc 9 |-reserved- 00 —
40 |IDE Chip Enable 00 RW A [Secondary Channel Status 00 wWC
41 |IDE Configuration 1 06 [RW B |-reserved- 00 —
43 |IDE FIFO Configuration 0A RW
44 |IDE Miscellaneous Control 1 68 RW
45 |IDE Miscellaneous Control 2 00 RW
46 |IDE Miscellaneous Control 3 CO0 RW

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

4E-4F |-reserved- 00 —
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PCIl Function 2 Registers—USB Controller Ports0-1

Configuration Space USB Header Registers

PCIl Function 3 Registers—USB Controller Ports 2-3

Configuration Space USB Header Registers

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

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

23-20 [USB 1/0 Register Base Address 00000301 |RW 23-20 [USB 1/0 Register Base Address 00000301 |RW

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

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

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

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

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

46-47 |-reserved- (test) RO 46-47 |-reserved- (test) RO

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

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

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

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

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

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

/0 Reqgisters— USB Controller /0 Reqgisters- USB Controller

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

C |Start Of Frame Modify 40 RW C |Start Of Frame Modify 40 RW

11-10 |Port O Status/ Control 0080 |WC 11-10 |Port 2 Status/ Control 0080 |WC

13-12 |Port 1 Status/ Control 0080 |WC 13-12 |Port 3 Status / Control 0080 |WC

14-1F |-reserved- 00 — 14-1F |-reserved- 00 —
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PCIl Function 4 Registers - Power M anagement

Configuration Space Power M anagement Header

Reqisters

Configuration Space Hardware Monitor Registers

Offset [System M anagement Bus Default |Acc
Offset |PCI Configur ation Space Header Default |Acc 71-70 [Hardware Mon 1O Base (128 Bytes) 0001 |RW
1-0 |VendorID 1106 RO 72-73 |-reserved- 00 —
3-2 |DevicelD 3057 | RO 74 |Hardware Monitor Control 0 |[RW
5-4 |Command 0000 RO 75-8F |-reserved- 00 —
7-6 |Status 0280 [WC
g srao/(;?a?’rr\]nﬁq — nr:)r]r ;8 Configuration Space SM Bus Registers
A [Sub Class Code oot RO Offset [System M anagement Bus Default |Acc
B __[Base Class Code oot |RO 93-90 [SMBus I/O Base (16 Bytes) 0000 0001 | RW
C |[CachelLineSize 00 RO 94-D1 |-reserved- 00 _
D [Latency Timer Q0 RO D2 |SMBusHost Configuration 00 RW
E [Header Type 00 RO
E_IBIST 00 RO D3 |SMBusHost Slave Command 00 RW
10-3F |-reserved- 00 _ D4 |SMBus Slave Address Shadow Port 1 00 RW
t The default values for these registers may be changed by D5 |SMBus Slave Address Shadow Port 2 00 RW
writing to offsets 61-63h (see below). D6 |[SMBusRevision ID nn RO
D7-FF|-reserved- 00 —
Configuration Space Power M anagement Reqgisters
Offset |Power M anagement Default |Acc
40 |Genera Configuration O 00 RW
41 |Genera Configuration 1 00 RW
42 |ACPI Interrupt Select 00 RW
43 |Internal Timer Read Test — RO
45-44 (Primary Interrupt Channel 0000 |RW
47-46 [Secondary Interrupt Channel 0000 |RW
4B-48 |Power Mgmt 1/O Base (256 Bytes) 0000 0001 | RW
4C |Host Bus Power Management Control 00 RW
4D |(Throttle/ Clock Stop Control 00 RW
4E-4F |-reserved- 00 —
53-50 |GP Timer Control 0000 0000 | RW
54 |Power Well Control 00 RW
55 |USB Wakeup Control 00 RW
56 |-reserved- 00 —
57 |Miscellaneous Control 00 RW
58 |GP2/GP3 Timer Control 00 RW
59 |GP2 Timer 00 RW
5A |GP3 Timer 00 RW
5B-60 |-reserved- 00 —
61 |Write value for Offset 9 (Prog Intfc) 00 WO
62 |Writevaluefor Offset A (Sub Class) 00 WO
63 |Write value for Offset B (Base Class) 00 WO
64-7F |-reserved- 00 —
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1/0 Space Power M anagement- Reqgisters

VT82C686B

1/0 Space System M anagement Bus Registers

Offset |Basic Control / Status Registers Default |Acc Offset |System M anagement Bus Default [Acc
1-0 [Power Management Status 0000 |WC 0 |SMBusHost Status 00 wC
3-2 |Power Management Enable 0000 |RW 1 |SMBus Slave Status 00 RW
5-4 [Power Management Control 0000 |RW 2 |SMBusHost Control 00 RW
6-7 |-reserved- 00 — 3 |SMBusHost Command 00 RW
B-8 |Power Management Timer 0000 0000 | RW 4 |SMBusHost Address 00 RW
C-F |-reserved- 00 — 5 |SMBusHost Data0O 00 RW

6 |SMBusHost Datal 00 RW

Offset |Processor Registers Default |Acc 7 |SMBusBlock Data 00 RW

13-10 |Processor and PCI Bus Control 0000 0000 | RW 8 |SMBus Slave Control 00 RW
14 |Processor LVL2 00 RO 9 |SMBus Shadow Command 00 RO
15 |Processor LVL3 00 RO A-B |SMBus Slave Event 0000 RW

16-1F |-reserved- 00 — C-D |SMBus Slave Data 0000 |RO

E-F |-reserved- 00 —

Offset |General Purpose Registers Default |Acc

21-20 |General Purpose Status 0000 |WC

23-22 |General Purpose SCI Enable 0000 |RW

25-24 |General Purpose SMI Enable 0000 |RW

26-27 |-reserved- 00 —

Offset |Generic Registers Default |Acc

29-28 [Global Status 0000 |WC

2B-2A |Global Enable 0000 |RW

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

33-30 |Primary Activity Detect Status 0000 0000 (WC

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

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

3C-3F |-reserved- 00 —

Offset |General Purpose |/O Reqgisters Default |Acc
40 |Extended I/O Trap Status 00 wcC
41 |-reserved- 00 —

42 |Extended I/O Trap Enable 00 RW
43 |-reserved- 00 —
44 |External SMI / GPI Input Value input |RO
45 |SMI/IRQ / Resume Status 00 RO

46-47 |-reserved- 00 —

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

4F-4C|GPO Port Output Value 03FF FFFF |RW

50-FF |-reserved- 00 —
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I/O Space Hardware Monitor Registers
Offset [Har dwar e M onitor Default |Acc Offset [Hardwar e Monitor (continued) Default |Acc
00-3F |Value RAM 40 |Hardware Monitor Configuration 08 RW
00-12 | -reserved- 00 — 41 |Hardware Monitor Interrupt Status 1 00 RO
13 | Analog Data 15-8 00 RW 42 |Hardware Monitor Interrupt Status 2 00 RO
14 | Andog Data7-0 00 RW 43 |Hardware Monitor Interrupt Mask 1 00 RW
15 | Digita Data7-0 00 RW 44 |Hardware Monitor Interrupt Mask 2 00 RW
16 | Channel Counter 00 RW 45-46 |-reserved- 00 —
17 | DataVaid & Channel Indicators 00 RW 47 |Hardware Monitor Fan Configuration 50 RW
18-1C| -reserved- 00 — 48 |-reserved- 00 —
1D | TSENS3 Hot Hi Limit 00 RW 49 |HW Mon Temp Vaue Lo-Order Bits 00 RW
1E | TSENS3 Hot HysteresisLo Lim 00 [RW 4A _|-reserved- 00 —
1F | TSENS3 (Int) Temp Reading 00 RW 4B |[Temperature Interrupt Configuration 15 RW
20 | TSENSI (W13) Temp Reading 00 |[Rw| |4C-FF|-reserved- 00 —
21 | TSENS2 (Y13) Temp Reading 00 RW
22 | VSENSI (U13) Voltage Reading 00 RW
23 | VSENS2 (V13) Voltage Reading 00 RW
24 | Internal Core VCC Voltage Reading 00 RW
25 | VSENS3 (W14) Voltage Reading 00 RW
26 | VSEN$A (Y14) Voltage Reading 00 RW
27 | -reserved- (-12V Voltage Reading) 00 —
28 | -reserved- (-5V Voltage Reading) 00 —
29 | FAN1(T12) Count Reading 00 RW
2A | FAN2 (U12) Count Reading 00 RW
2B | VSENSI1 (CPU) Voltage High Limit 00 RW
2C | VSENSI (CPU) Voltage Low Limit 00 RW
2D | VSENS2 (NB) Voltage High Limit 00 RW
2E | VSENS2 (NB) Voltage Low Limit 00 RW
2F | Internal Core VCC High Limit 00 RW
30 | Internal Core VCC Low Limit 00 RW
31 | VSENS3 (5V) Voltage High Limit 00 RW
32 | VSENS3 (5V) Voltage Low Limit 00 RW
33 | VSEN$A (12V) Voltage High Limit 00 RW
34 | VSEN$A (12V) Voltage Low Limit 00 RW
35 | -reserved- (-12V Sense High Limit) 00 —
36 | -reserved- (-12V Sense Low Limit) 00 —
37 | -reserved- (-5V Sense High Limit) 00 —
38 | -reserved- (-5V Sense Low Limit) 00 —
39 TSENSI1 Hot High Limit 00 RW
3A | TSENSI1 Hot HysteresisLo Lim 00 RW
3B | FAN1 Fan Count Limit 00 RW
3C | FAN2 Fan Count Limit 00 RW
3D | TSENS2 Hot High Limit 00 RW
3E | TSENS2 Hot HysteresisLo Lim 00 RW
3F | Stepping ID Number 00 RW
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PCIl Function 5 & 6 Registers—AC97 / M C97 Codecs

Function 5 Configur ation Space AC97 Header Registers

Function 6 Configur ation Space M C97 Header Registers

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

8 |Revision D nn RO 8 |Revision D nn RO
9 [Programming Interface 00 RO 9 [Programming Interface 00 RO
A |Sub Class Code 01 RO A |Sub Class Code 80 RO
B |Base Class Code 04 RO B |Base Class Code 07 RO
C |Cacheline Size 00 RO C |Cacheline Size 00 RO
D |Latency Timer 00 RW D |Latency Timer 00 RW
E |Header Type 00 RO E |Header Type 00 RO
F [BIST 00 RO F |[BIST 00 RO

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

17-14 |[Base Address 1 - FM NMI Status 0000 0001 [RW 17-14 |[Base Address 1 - FM NMI Status 0000 0001 [RW

1B-18 |Base Address 2 - MIDI Port 0000 0000 |RW 1B-18 |Base Address 2 - MIDI Port 0000 0000 |RW

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

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

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

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

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

33-30 |Expansion ROM (reserved) 0000 0000| — 33-30 |Expansion ROM (reserved) 0000 0000| —
34 |Capture Pointer 00 RW 34 |Capture Pointer 00 RW

35-3B |-reserved- 00 — 35-3B |-reserved- 00 —
3C |Interrupt Line 00 RW 3C |Interrupt Line 00 RW
3D |Interrupt Pin 03 RO 3D |Interrupt Pin 03 RO

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

Configuration Space Audio Codec-Specific Reqgisters Configuration Space M odem Codec-Specific Registers

Offset |Audio Codec Link Control Default [Acc Offset [M odem 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 |-reserved- 00 — 49 |-reserved- 00 —

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

AC-FF|-reserved- 00 — AC-FF|-reserved- 00 —

Note that these registers are the same as function 6 except for
offset 44 (Read / Write in function 6)

Note that these registers are the same as function 5 except for
offset 44 (Read Only in function 5)
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Function 51/0 Base 0 Registers— AC97 Audio SSG DMA

Function 6 1/O Base 0 Registers—M C97 Modem SIG DM A

Offset |JAC97 SGD 1/0 Registers Default |Acc| |OffsetIMC97 SGD I/O Registers 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 Read Channel Type 00 RW 42 |SGD Read Channel Type 00 RW
3 |-reserved- 00 — 43 |-reserved- 00 —
7-4 |SGD Read Chan Table Pointer Base | 0000 0000 | WR 47-44 |SGD Read Chan Table Pointer Base | 0000 0000 | WR
SGD Read Channel Current Address RD SGD Read Channel Current Address RD
B-8 |Reserved (Test) 0000 0000| RO 4B-48 |-reserved- (Test) 0000 0000| RO
F-C |SGD Read Chan Current Count 0000 0000 | RO 4AF-AC[SGD Read Chan Current Count 0000 0000| RO
10 [SGD Write Channel Status 00 WC 50 |SGD Write Channel Status 00 wWC
11 |SGD Write Channel Control 00 RW 51 |SGD Write Channel Control 00 RW
12 |SGD Write Channel Type 00 RW 52 |SGD Write Channel Type 00 RW
13 |-reserved- 00 — 53 |-reserved- 00 —
17-14 |SGD Write Chan Table Pointer Base |0000 0000|WR 57-54 |SGD Write Chan Table Pointer Base | 0000 0000| WR
SGD Write Channel Current Address RD SGD Write Channel Current Address RD
1B-18 |Reserved (Test) 0000 0000 | RO 5B-58 |Reserved (Test) 0000 0000| RO
1F-1C|SGD Write Channel Current Count 0000 0000 | RO 5F-5C [SGD Write Channel Current Count 0000 0000| RO
20 [SGD FM Channel Status 00 wC 60-7F |-reserved- 00 —
21 |SGD FM Channel Control 00 |RW]| |Offset|AC97/Modem Codec I/O Registers| Default |Acc
22 |SGD FM Type 00 RW 83-80 |AC97 Controller Command / Status | 0000 0000 | RW
23 |-reserved- 00 — 87-84 |SGD Status Shadow 0000 0000| RO
27-24 |SGD FM Channel Table Pointer Base | 0000 0000 WR| | 8B-88 |[Modem Codec GPI Intr Status/ GPIO|0000 0000 |wWC
SGD FM Channel Current Address RD | [8F-8C|Modem Codec GPI Interrupt Enable | 0000 0000 | RW
2B-28 |Reserved (Test) 0000 0000| RO 90-FF |-reserved- 00 —_
2F-2C|SGD FM Channel Current Count 0000 0000| RO
30-7F |-reserved- 00 —
Offset |JAC97/ Audio Codec |/O Registers Default |Acc
83-80 |AC97 Controller Command / Status | 0000 0000 | RW
87-84 |SGD Status Shadow 0000 0000| RO
88-FF |-reserved- 00 —
Function 51/0 Base 1 Reqgisters— FM _NM I Status
Offset |[FM NM | _Status Registers Default [Acc
0 |FM NMI Status 00 RO
1 |[FM NMI Data 00 RO
2 |FM NMI Index 00 RO
3 |-reserved- 00 —
Function 5 1/0O Base 2 Reqgisters— MIDI / Game Port
Offset |FM NM I Status Registers Default |Acc
1-0 [MIDI Port Base 0330 RW
3-2 |(Game Port Base 0200 RwW
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1/0 Registers— SoundBlaster Pro

1/0 Registers— Game Port

Offset |SB Pro Registers (220 or 240h typ) | Default |Acc Offset |Game Port (200-20F typical) Default |Acc
0 FM Left Channel Index / Status RW 0 |-reserved- 00 --
1 FM Left Channel Data WO 1 |Game Port Status RO
2 |FM Right Channel Index / Status RW 1 |Start One-Shot WO
3 |FM Right Channel Data WO 2-F |-reserved- 00 --
4  [Mixer Index WO
5 Mixer Data RW
6 |Sound Processor Reset WO
7 |-reserved- 00 --
8 |FM Index / Status (Both Channels) RW
9 |FM Data (Both Channels) WO
A |Sound Processor Data RO

B |-reserved- 00 --
C [Sound Processor Command / Data WR
Sound Processor Buffer Status RD

D |-reserved- 00 --
E |Snd Processor Data Available Status RO

F |-reserved- 00 --
Port |SB Pro Regs (same as offsets8 & 9) | Default | Acc
388h |FM Index / Status RW
389h |FM Data WO

The above group of registers emulates the “FM”, “Mixer”, and
“Sound Processor” functions of the SoundBlaster Pro.
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Reqgister Descriptions

L egacy /O Ports

This group of registers includes the DMA Controllers,
Interrupt Controllers, and Timer/Counters as well as a number
of miscellaneous ports originally implemented using discrete
logic on original PC/AT motherboards. All of the registers
listed are integrated on-chip. These registers are implemented
in a precise manner for backwards compatibility with previous
generations of PC hardware. These registers are listed for
information purposes only. Detailed descriptions of the
actions and programming of these registers are included in
numerous industry publications (duplication of that
information here is beyond the scope of this document). All of
these registersresidein 1/0O space.

Port 61 - Misc Functions & Speaker Control................. RW
7 Reserved ., always reads 0
6 |OCHCKHACHVE oot 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#. 10CHCK#
generates NMI to the CPU if NMI is enabled.

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

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

3 |OCHCK#Disable......ccccoveeveerieieeieese e RW

0 Enable IOCHCK# assertions................. default
1 Force IOCHCK# inactive and clear any
“IOCHCK# Active” condition in bit-6
2 Reserved e, RW, default=0
1 Speaker Enable........ccooiiiiiiiniecicnee RW
0 Disable...ciiciieceseeee e default
1 Enable Timer/Ctr 2 output to drive SPKR pin
0 Timer/Counter 2Enable........cccovveeieiinincnennens RW
0 Disable...cociiirieeeee e default
1 Enable Timer/Counter 2
Port 92h - System Control.......cceeeeeeeeeeiiiiiiiiiee, RW
7-6 Hard Disk Activity LED Status
0 Off e default
1-3 On
54 Resarved e always reads 0

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

2 Reserved ., always reads 0

1 A20AddressLineEnable

0 A20disable/ forced O (real mode) ........ default
1 A20 addressline enable
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 Reqgisters

The keyboard controller handles the keyboard and mouse
interfaces. Two ports are used: port 60 and port 64. Reads
from port 64 return a status byte. Writes to port 64h are
command codes (see command code list following the register
descriptions). Input and output datais 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 1/0. Specific commands are provided to set these pins
high and low. All outputs are “open-collector” so to alow
input on one of these pins, the output value for that pin would
be set high (non-driving) and the desired input value read on
the input port. These ports are defined as follows:

Bit Input Port Lo Code Hi Code

0 P10- Keyboard Dataln BO B8

1 P11-MouseDataln Bl B9

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

3 P13 - user-defined B3 BB

4 P14 - user-defined B6 BE

5 P15 - user-defined B7 BF

6 P16 - user-defined - -

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

0 P20- SYSRST (1=execute reset) - -

1 P21-GATEA20 (1=A20enabled)  — -

2 P22 - Mouse Data Out B4 BC

3 P23 - Mouse Clock Out B5 BD

4 P24 - Keyboard OBF Interrupt (IRQ1) — -

5 P25- Mouse OBF Interrupt (IRQ 12) — -

6 P26 - Keyboard Clock Out - -

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

0 TO-Keyboard Clock In - -

1 T21-MouseClockIn - -

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

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

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

Port 64 - Keyboard / Mouse StatusS.......cceeiiiveieiiieiieinneee, RO

7

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

6 General Receive/ Transmit Timeout
O NOEITON oo default
1 Error
5 Mouse Output Buffer Full
0 Mouse output buffer empty.........cccceueeeee default
1 Mouse output buffer holds mouse data
4  Keylock Status
0 Locked
1 Free
3 Command / Data
0 Lastwritewasdatawrite.......cccccoeeeee default
1 Last write was command write
2 System Flag
0 Power-On Default.........ccccoovverieninennns default
1 Sef Test Successful
1 Input Buffer Full
0 Input Buffer EMpty.......cccccocvvniinicnenns default
1 Input Buffer Full
0 Keyboard Output Buffer Full
0 Keyboard Output Buffer Empty............. default
1 Keyboard Output Buffer Full
KBC Control Reqgister .......... (R/W via Commands 20h/60h)
7 Reserved e, aways reads 0
6 PC Compatibility
0 Disable scan conversion
1 Convert scan codes to PC format; convert 2-
byte break sequences to 1-byte PC-compatible
break codes........coovveeieeiieieeeeee default
5 Mouse Disable
0 Enable Mouse Interface.........cccceeeieenne default
1 Disable Mouse Interface
4 Keyboard Disable
0 Enable Keyboard Interface.................... default
1 Disable Keyboard Interface
3 Resarved e, aways reads 0
2 SystemFlag ..o default=0
This bit may be read back as status register bit-2
1 Mouselnterrupt Enable
0 Disablemouseinterrupts.......cccccveveeeens default
1 Generate interrupt on IRQ12 when mouse data
comes in output bufer
0 Keyboard Interrupt Enable

0 Disable Keyboard Interrupts.................. default
1 Generateinterrupt on IRQ1 when output buffer
has been written.
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Port 64 - Keyboard / Mouse Command............ceeuveeen. WO
This port is used to send commands to the keyboard / mouse
controller. The command codes recognized by the
VT82C686B are listed n the table below.

Note: The VT82C686B 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 1/0 pins (even though P13-P16 are set on
power-up as strapping options). In other words, many of the
commands below are provided and “work”, but otherwise
perform no useful function (e.g., commands that set P12-P17
high or low). Also note that setting P10-11, P22-23, P26-27,
and TO-1 high or low directly serves no useful purpose, since
these bits are used to implement the keyboard and mouse ports
and are directly controlled by keyboard controller logic.

Table4. Keyboard Controller Command Codes

Code K eyboard Command Code Description

20h Read Control Byte (next byte is Control Byte)
21-3Fh  Read SRAM Data (next byte is Data Byte)
60h Write Control Byte (next byte is Control Byte)
61-7Fh  Write SRAM Data (next byte is Data Byte)

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

Alh Output Keyboard Controller Version #

Adh Test if Password isinstalled
(always returns F1h to indicate not installed)

A7h Disable Mouse Interface

A8h Enable Mouse Interface

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

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

ABh Keyboard Interface Test (see A9h Mouse Test)

ADh Disable Keyboard Interface

AEh Enable Keyboard Interface

AFh Return Version #

BOh Set P10 low
B1h Set P11 low
B2h Set P12 low
B3h Set P13 low
Bdh Set P22 low
B5h Set P23 low
B6h Set P14 low
B7h Set P15 low
B8h Set P10 high
BOh Set P11 high
BAh  SetP12high
BBh  SetP13high
BCh  SetP22high
BDh  SetP23high
BEh  SetPl4high
BFh  SetP15high

Code Keyboard Command Code Description

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

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

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

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

Coh Reblock P22-23 (protection mechanism for D1)

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

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

Di1h Write Output Port (data byte following is written to
keyboard output port asif it came from keyboard)

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

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

D4h Write Mouse (write following byte to mouse)

EOh Read test inputs (TO-1 read to bits 0-1 of resp byte)

Exh Set P23-P21 per command bits 3-1

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

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

Ports 00-OF - Master DM A Controller

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

registers:

I/0 Address Bits 15-0 Register Name

0000 0000 000x 0000  Ch O0Base/ Current Address RW
0000 0000 000x 0001  Ch 0Base/ Current Count RW
0000 0000 000x 0010  Ch 1 Base/ Current Address RW
0000 0000 000x 0011  Ch1Base/ Current Count RW
0000 0000 000x 0100  Ch 2Base/ Current Address RW
0000 0000 000x 0101  Ch 2Base/ Current Count RW
0000 0000 000x 0110  Ch 3Base/ Current Address RW
0000 0000000x 0111  Ch 3 Base/ Current Count RW
0000 0000 000x 1000  Status/ Command RW
0000 0000000x 1001  Write Request WO
0000 0000 000x 1010  Write SingleMask WO
0000 0000 000x 1011  WriteMode WO
0000 0000 000x 1100  Clear Byte Pointer F/F WO
00000000000x 1101  Master Clear WO
0000 0000 000x 1110  Clear Mask WO
00000000000x 1111  R/W All Mask Bits RW

Ports CO-DF - Slave DM A Controller

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

DMA Channels 4-7.

registers:

I/0 Address Bits 15-0  Register Name

0000 0000 1100000x  Ch 4 Base/ Current Address RW
0000 0000 1100001x  Ch4Base/ Current Count RW
00000000 1100010x  Ch5Base/ Current Address RW
0000 00001100011x  Ch5Base/ Current Count RW
00000000 1100100x  Ch 6Base/ Current Address RW
0000 00001100101x  Ch6Base/ Current Count RW
0000 00001100110x  Ch 7 Base/ Current Address RW
0000 00001100111x  Ch 7 Base/ Current Count RW
000000001101 000x  Status/ Command RW
000000001101 001x  Write Request WO
00000000 1101 010x ~ Write Single M ask WO
000000001101 011x WriteMode WO
00000000 1101 100x  Clear Byte Pointer F/F WO
00000000 1101 101x  Master Clear woO
00000000 1101 110x  Clear Mask WO
0000 0000 1101 111x Read/Write All M ask Bits WO

Note that not all bits of the address are decoded.

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

industry publications.

Ports 80-8F - DM A Page Reqgisters

There are eight DMA Page Registers, one for each DMA
channel. These registers provide bits 16-23 of the 24-bit
address for each DMA channel (bits 0-15 are stored in
registersin the Master and Slave DMA Controllers). They are
located at the following 1/0 Port addresses:

1/0 Address Bits 15-0 Register Name

0000000010000111  Channel 0 DM A Page (M-0)......... RW
0000 000010000011  Channdl 1DMA Page (M-1)......... RW
0000000010000001  Channe 2DMA Page (M-2)......... RW
0000 000010000010  Channel 3DMA Page (M-3)......... RW
0000 000010001111  Channd 4 DM A Page (S0) .......... RW
0000000010001011  Channel 5DMA Page (S-1) .......... RW
0000 000010001001  Channel 6 DMA Page (S-2) .......... RW
0000 000010001010  Channel 7DMA Page (S-3) ......... RW

DMA Controller Shadow Registers

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

Port 0 —Channel 0 Base Address......coecieeiiiiieieiiieeennee, RO
Port 1 —Channel O Byt€ COUNt .....eeiieeeieiieeieiiieeeeeiseeeeesnees RO
Port 2—Channel 1 Base Address.....coooieeeiiiiiieiiieeennee, RO
Port 3—Channel 1 Byt CoUNt .....eiiieeiiiiieeiiiiiieeiiieeeeesnees RO
Port 4 -Channel 2 Base Address......coooieeiiiiiiieiiieeenee, RO
Port 5—Channel 2 Byt COoUNt .....ceiieeiiiiieiiiiieeeeiiieeeeesnees RO
Port 6 —Channel 3Base Address......cooiieeeiiiiiiiiiieeenee, RO
Port 7—Channel 3 Byt CoUNt ....ceiiieeiiiiieiiriirieeieieeeeesnees RO
Port 8 —1% Read Channel 0-3 Command Register .......... RO
Port 8 2" Read Channel 0-3 Request Register.............. RO
Port 8 —3"° Read Channel 0 M ode RegiSter ....ovvvevieeees: RO
Port 8 4" Read Channel 1 M ode ReQiSter ......ooveveve... RO
Port 8 5" Read Channel 2 Mode REQISLEr ....vcevievienneea: RO
Port 8 6™ Read Channel 3 Mode REGISLEN ....coovvvrerieeneen. RO
Port F —Channel 0-3Read All MasK ......cceeeiiiiiiiieiinneee, RO
Port C4 —Channel 5 Base Address.......oiieeeiiiiiiiiiineieine. RO
Port C6 —Channel 5 Byte Count......cceiiiiieeiiiiiiii i, RO
Port C8 —Channel 6 Base Address.......ooieeeeiiiiniiiiieereine. RO
Port CA —Channel 6 Byte Count .........oooceiiiiieieiiieiieeee, RO
Port CC —Channel 7 Base Address.......oieeeeiiiieiiiiieiieinee, RO
Port CE —Channel 7 Byte Count .........coceeeiiiiiiiiiiieiieeee, RO
Port DO —1* Read Channd 4-7 Command Regigter........ RO
Port DO —2" Read Channel 4-7 Request Register ........... RO
Port DO —3'Y Read Channel 4 Mode ReQISter ......oc.uuvn.e. RO
Port DO —4" Read Channel 5 M ode Register ..o..cocovveeveee. RO
Port DO -5" Read Channel 6 M ode Register .................. RO
Port DO —6" Read Channel 7 M ode Register ..o..cocvveeneee. RO

Port DE —Channel 4-7 Read All MasK ...oooveviieiiiiieiiinee, RO
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Interrupt Controller Registers

Ports 20-21 - Master Interrupt Controller

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

1/0 Address Bits 15-0 Register Name

00000000 001x xxxO0  Master Interrupt Control RwW
0000 0000 001x xxx1 ~ Master Interrupt Mask RW

Note that not all bits of the address are decoded.

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

Ports AQ-A1l - Slave Interrupt Controller

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

1/0 Address Bits 15-0 Register Name

0000 0000 101x xxx0  Savelnterrupt Control RwW
0000 0000 101x xxx1  Slavelnterrupt Mask RW

Note that not all address bits are decoded.

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

Interrupt Controller Shadow Registers

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

Port 20 - Master Interrupt Control Shadow................... RO
Port AO - Slave Interrupt Control Shadow ..................... RO
7 Reserved e, aways reads 0
6 OCW3hit2(POLL)
5 OCW3bit 0 (RIS)
4 OCW3hit5(SMM)
3 OCW2bhit 7 (R)
2 ICW4bit 4 (SFNM)
1 ICWA4bit 1 (AEOI)
0 ICW1bit3(LTIM)
Port 21 - Master Interrupt Mask Shadow............ee......... RO
Port Al - Savelnterrupt Mask Shadow ..........cce......... RO
7-5 Reserved ., always reads 0

4-0 T7-T3of Interrupt Vector Address

Timer / Counter Registers

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

I/0 Address Bits 15-0 Register Name

00000000 010x xx00  Timer / Counter 0 Count RW
00000000 010x xx01 ~ Timer / Counter 1 Count RW
00000000 010x xx10  Timer / Counter 2 Count RW
00000000 010x xx11  Timer / Counter Cmd M ode WO

Note that not all bits of the address are decoded.

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

Timer / Counter Shadow Registers

The following shadow registers are enabled for readback by
setting function 0 Rx47[4]. If the shadow registers are
enabled, they are read back at the indicated 1/0O port instead of
the standard timer / counter registers (writes are unchanged).

Port 40 — Counter 0 Base Count Value (LSB 1% MSB 2RO
Port 41 — Counter 1 Base Count Value (LSB 1% MSB 2RO
Port 42 — Counter 2 Base Count Value (LSB 1% MSB 2RO
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CMOS/RTC Registers

Port 70 - CMOSAdAresS....cciiiiiiiiiiiiiciiicie, RW

7  NMI Disable.....cocoveeiiiecec e RwW
0 Enable NMI Generation. NMI is asserted on
encountering IOCHCK# on the ISA bus or

SERR# on the PCI bus.

1 Disable NMI Generation.........ccccocuveeenee default
6-0 CMOSAddress (lower 128 bytes).........ccoccvveneee. RW
Port 71 - CMOS DatA. e RW

7-0 CMOSData (128 bytes)

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

external RTC.
Port 72 - CMOS Addr eSS, ...uiiiieeiiiiieiiiiieeeeiireeeesiseeessaneees RW
7-0 CMOSAddress (256 bytes).......ccovevvecvrciernnnen. RwW
Port 73 - CMOS Data. ooeeeeiiiiiiiiiiiiieiiereiesiiisieereesessssiseees RW

7-0 CMOS Data (256 bytes)

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

external RTC.
Port 74 - CMOS Address. ..o iei s ieeseseees RW
7-0 CMOSAddress (256 bytes)......ccccceevvrereererennnnen RW
POrt 75 - CM OS Dalal.eiieiiiiieiiiriiiiiiriieesiesieeseessisseeees RW

7-0 CMOS Data (256 bytes)

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

Notee Ports 70-71 are compatible with PC industry-
standards and may be used to access the lower 128
bytes of the 256-byte on-chip CMOS RAM. Ports
72-73 may be used to access the full extended 256-
byte space. Ports 74-75 may be used to access the
full on-chip extended 256-byte space in cases where
the on-chip RTC is disabled.

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

Offset Description Binary Range BCD Range

00 Seconds 00-3Bh 00-59h

01 SecondsAlarm 00-3Bh 00-59h

02 Minutes 00-3Bh 00-59h

03 MinutesAlarm 00-3Bh 00-59h

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

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

24hr: 00-17h 00-23h

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

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

24hr: 00-17h 00-23h

06 Day of theWeek Sun=1: 01-07h 01-07h

07 Day of the Month 01-1Fh 01-31h

08 Month 01-0Ch 01-12h

09 Year 00-63h 00-99h
0A Register A

7 UIP  Update In Progress

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

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

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

Offset Extended Functions Binary Range BCD Range

7D DateAlarm 01-1Fh 01-31h
7E  Month Alarm 01-0Ch 01-12h
7F Century Field 13-14h 19-20h

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

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

Super-1/0 configuration registers are accessed by performing
I/O operations to / from an index / data pair of registers in
system /O space at port addresses 3FOh and 3F1lh. The
configuration registers accessed using this mechanism are used
to configure the Super-1/0 registers (parallel port, seria ports,
IR port, and floppy controller).

Super 1/0 configuration is accomplished in three steps:

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

a) Write index to port 3F0
b) Read/write datafrom/ to port 3F1
¢) Repeat aand b for al desired registers

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

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

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

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

registers.

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

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

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

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

Super-1/0 Configuration Registers

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

Index EO — Super-1/0 Device D (3Ch) ..o, RO
7-0  SUPEr-1/O ID vt default = 3Ch
Index E1 — Super-1/0O Device Revision (O0h)................... RO
7-0 Super-1/0 Revision Code...........cccoeuenee. default =0
Index E2 — Super-1/0O Function Select (03h)................... RW
7-5 Resarved always reads 0
4  Floppy Controller Enable
O Disable..cicciceiie e default
1 Enable
3  Serial Port 2 Enable
O Disable...cccveicceeetiieceeeee e default
1 Enable
2  Serial Port 1 Enable
O Disable..ccicciiiiiecee e default
1 Enable

1-0 Parallel Port Mode/ Enable
00 Unidirectional mode

01 ECP

10 EPP
11 Parallel Port Disable........ccccooveveeeineen. default
Index E3 — Floppy Controller 1/0 Base Address (00h).. RW
7-2 1/O ADAress9-4........cocovveeeeeieevcieiieee e default =0
1-0 MUStbeO e default =0
Index E6 —Parallel Port 1/0 Base Address (00h)........... RW
7-0 /O AdAress9-2.......ccoovvvvevveeeiee e 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 1/0 Base Address (00h)........... RW

7-1 1/O AAAress9-3.......ooooveeeieeeieiiiieeiee e default =0
0 MustbeO

Index E8 —Serial Port 21/0 Base Address (00h)........... RW

7-1 /O AdAress9-3......cccoeveeeeeeveeeeeeee e default =0
0 MUustbeO . default =0
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Index EE — Serial Port Configuration (00h) ................... RW Index FO — Parallel Port Control (00h) .....ceeeeeeeneeenesee.. RW
7  Serial Port 2 High Speed Enable 7 PS2TypeBiDirectionl Parallel Port
0 Disable ..o default 0 Disable...cooieiieieeseeee e default
1 Enable 1 Enable
6  Serial Port 1 High Speed Enable 6 EPP Direction by Register not by IOW
0 Disable ... default 0 Disable...cooiiiiieieeee e default
1 Enable 1 Enable
5-3 Serial Port 2 Mode 5 EPP+ECP
000 Standard .......cccceoeeveenienieneeieee e default O Disable.iiiiieceececeecceee, default
001 IrDA (HIPSIR) 1 Enable
010 Amplitude shift keyed IR @ 500K Hz 4 EPPVersion
011 -reserved- 0 Vesion1.9 ... default
Ixx -reserved- 1 Versonl.7
2  Serial Port 2 Half Duplex 3-0 Resarved . alwaysreads 0
0 Disable ... default
1 Enable
! Serolal [F;:);blzeTXOutputlnverson _________________ default Index F1 —Serial Port Control (00h) ...cccoceveveievirieeneee. RW
1 Enable 7-6 Resarved e always reads 0
0 Serial Port 2 RX Input Inversion 5 IR Loop Back
0 DiSAOI oo default O Disable....uoiiiiiiciieceeee e, default
1 Enable 1 Enable
4  Serial Port 2 Power-Down State
0 NOME ..ot default
1 Tristate output in power down mode
Index EF — Power Down Control (00h) ......oceeeeeenneneeene. RW 3 Serial Port 1 Power-Down State
7-6 Reserved always reads 0 0 NOMEA ..o default
5  Clock Power Down 1 Tristate output in power down mode
0 Normal operation .........cccceevvrerererienenns default 2 IR Dedicated Pin (IRTX/IRRX) Select

1 Power Down

4  Parallel Port Power Down
0 Normal operation .........cccccvevrererenienenn default
1 Power Down

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

2 Serial Port 1 Power Down
0 Normal operation .........cccccveerererennenen default
1 Power Down

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

0 All Power Down
0 Normal operation ..........cccccvevreverenienenn default
1 Power Down All

0 IRTX/IRRX Output from Serial Port 2...... def
1 Function 0 Rx76[5] = 0:

IRRX output from dedicated pin D12

IRTX output from dedicated pin E12

1-0 Resarved e always reads 0

Index F2 —Test Mode (Do Not Program) ........eeeeeeeeeeennes RW

Index F4—Test Mode (Do Not Program) ..........ceeveeenees RW




\// i VT82C6868B

Index F6 — Floppy Controller Configuration.................. RW Index F8 — Floppy Drive Control ......c.ccceeieicieieinnnenen, RW
7-6 Reserved .o always reads 0 7-6 Floppy Drive 3 (see table below)
5 Floppy Drive On Parallel Port 5-4 Floppy Drive 2 (see table below)
0 Pardlel Port (SPP) Mode.........ccccuenenee. default 3-2 Floppy Drive 1 (seetable below)
1 FDCMode 1-0 Floppy Drive 0 (see table below)
This hit is used in notebook applications to alow
attachment of an external floppy drive using the DRVEN1 DRVENO
parallel port I/O connector: 00 DRATEO DENSEL
SPPMode PinType FEDCMode PinType 01 DRATEO  DRATEL
STROBE# /0 i na 10 DRATEO DENSEL#
11 DRATE1 DRATEO
PDO 1/0 INDEX# |
PD1 /0 TRKOO# |
PD2 1/0 WRTPRT# |
PD3 1/0 RDATA# |
PD4 1/0 DSKCHG# |
PD5 /O - n/a
PD6 /0 - na
PD7 /0 - n/a
ACK# I DS1# O
BUSY I MTR1# O
PE I WDATA# O
SLCT I WGATE# O
AUTOFD# /0 DRVENO O
ERROR# I HDSEL# O
PINIT# /0 DIR# 0]
SLCTIN# /0 STEP# O
4 3-ModeFDD
0 Disable ..o default
1 Enable
3 Resarved aways reads 0
2  Four Floppy Drive Option
0 Interna 2-Drive Decoder ..........ccccceeenee. default

1 External 4-Drive Decoder
1 FDC DMA Non-Burst

O BUISL oo default
1 Non-Burst

0 FDC Swap
O Disable..ccueicceeeeeeeceeeeee e default

1 Enable
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e 0 Delisring Yaluc

Super-1/0 1/0O Ports

Floppy Disk Controller Reqgisters

These registers are located at |/O ports which are offsets from

“FDCBase” (index E3h 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 FDCBaset2 —FDC Command .........ccceeeeeieinnnneene. RW Port FDCBaset4 — FDC Data Rate Select...................... WO
7 Motor 3 (unused in VT82C686B: no MTR3# pin) 7  Software Reset
6 Motor 2 (unused in VT82C686B: no MTR2# pin) 0 Normal operation..........ccoceeererecerierencns default

5 Motor 1
0 Motor Off
1 Motor On
4 Motor O
0 Motor Off
1 Motor On
3 DMA and IRQ Channels
0 Disable
1 Enable
2 FDC Reset
0 Execute FDC Reset
1 FDC Enable
1-0 Drive Select
00 Select Drive0
01 Select Drivel
Ix -reserved-

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

4 FDC Busy
0 FDCinactive
1 FDC active
32 Resarved always reads 0

1 DrivelActive

0 Driveinactive

1 Drive performing a positioning change
0 Drive0OActive

0 Driveinactive

1 Drive performing a positioning change

1 Execute FDC reset (this bit is self clearing)
6 Power Down

0 Normal operation........cccceevveeersceeneeninnns default
1 Power down FDC logic
5 Reserved ., always reads 0

4-2 Precompensation Select
Selects the amount of write precompensation to be
used on the WDATA output:
000 Default....ccccoeereeeeieiineneeeeeeesee e default
001 41.7ns
010 93.3ns
011 125.0ns
100 166.7 ns
101 208.3 ns
110 250.0 ns
111 0.0 ns(disable)
1-0 Data Rate
MEM EM Drive Type
00 500K 250K bps 1.2MB 5" or 1.44 MB 3"
01 300K 150K bps 360KB 5
10 250K 125K bps 720KB 3" ................ default
11 1M illegal bps
Note: these bits are not changed by software reset

Port FDCBaset5 —FDC Data......ccoocveeviiiiiiiiciiee RW
Port FDCBase+7 — FDC Disk Change Status................. RW
7 Disk Change......ccooiirinnineeee e RO

0 Floppy not changed...........ccccvvveneennnns default

1 Floppy changed since last instruction
6-2 Undefined ... alwaysreads1's
1-0 DataRate
00 500 Khit/sec (1.2MB 5” or 1.44 MB 3" drive)
01 300 Khit/sec (360KB 5" drive)
10 250 Kbit/sec (720KB 3" drive)
11 1 Mbit/sec
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Parallel Port Reqisters
These registers are located at 1/0 ports which are offsets from
“LPTBase” (index E6h of the Super-1/0O configuration
registers). LPTBase is typically set to allow these ports to be
accessed at the standard paralel port address range of 378-
37Fh.
Port LPTBasetO—Parallel Port Data.........c..oceeveeneeee... RW Port L PTBaset3 — Parallel Port EPP Address............... RW
7-0 Paralle Port Data
Port L PTBaset4 — Parallel Port EPP Data Port O......... RW

Port LPTBaset1l —Parallel Port Status..........ccocevvneee..... RO

7  BUSY# Port L PTBaset+5 — Parallel Port EPP DataPort 1......... RW

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

3 ERROR#
0 Printer error
1 Printer OK
2-0 Reserved e, always read 1 bits
Port LPTBaset2 —Parallel Port Control ....ooeeeeeeeeiieeeee. RW
7-5 Undefined ..o awaysread back 1
4  Hardwarelnterrupt
O Distle .. default
1 Enable
3  Printer Select
0 Deselect printer .......ccccevceeveevceeveeseeeeenn default

1 Select printer

2  Printer Initialize
0 Initidize Printer......cccoevveveeeceecveeeneee default
1 Allow printer to operate normally

1 Automatic Line Feed

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

0 Strobe
0 Nodatatransfer......coccovveiveeeieeiireeeieeenns default

1 Transfer datato printer

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

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

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

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

Port L PTBaset+402h — Parallel Port ECP Extd Ctrl...... RW

7-5 Parallel Port Mode Select
000 Standard Mode...........ccoceriririeeiienienienne. default
001 PS/2Mode
010 FIFO Mode
011 ECP Mode
100 EPP Mode
101 -reserved-
110 -reserved-
111 Configuration Mode
4  Parallel Port Interrupt Disable
0 Enable an interrupt pulse to be generated on
the high to low edge of the fault. An interrupt
will also be generated if the fault condition is
asserted and this bit is written from 1 to 0.
1 Disabletheinterrupt generated on the asserting
edge of the fault condition
3 Parallel Port DMA Enable
0 Disable DMA unconditionally
1 Enable DMA
2 Parallel Port Interrupt Pending
0 Interrupt not pending
1 Interrupt pending (DMA & interrupts disabled)
This bit is set to 1 by hardware and must be written to
0 to re-enable interrupts
1 FIFOFRull
0 FIFO hasat least 1 free byte
1 FIFO full or cannot accept byte
0 FIFO EMPLY oottt RO
0 FIFO contains at least 1 byte of data
1 FIFOiscompletely empty
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Serial Port 1 Reqgisters

VT82C686B
Port COM 1Base+4 — Handshake Control ...................... RW
These registers are located at 1/0 ports which are offsets from 7-5 Undefined .o always read O

“COM1Base’ (index E7h of the Super-1/O configuration
registers). COM1Base is typically set to alow these ports to
be accessed at the standard serial port 1 address range of 3F8-
3FFh.

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

Port COM1Baset+l —Interrupt Enable.......ooceeeieviiieneee, RW
7-4 Undefined ..o awaysread O

3 Interrupt on Handshake Input State Change

2 Intr on Parity, Overrun, Framing Error or Break
1 Interrupt on Transmit Buffer Empty

0 Interrupt on Receive Data Ready

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

Port COM 1Baset+2 —Interrupt Status .....oooeeeeeeeeieceneene.e RO
7-3 Undefined
2-1 Interrupt ID (0=highest priority)

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

Port COM1Baset2 —FIFO Control ...ocoveeiieiiiiiieieinee, WO

Port COM1Baset3 —UART Control.....ccocceeeeenenenineeene RW

7 Divisor Latch Access
0 Accessxmit/rcv & int enableregsat 0-1
1 Access baud rate generator divisor latch at 0-1
6 Break
0 Break condition off
1 Break condition on
5-3 Parity
000 None
001 Odd
011 Even
101 Mark
111 Space
2 Stop Bits
0 1
1 2
1-0 DataBits
00
01
10
11

0 ~NO Ol

4  Loopback Check
0 Normal operation
1 Loopback enable
General Purpose Output 2 (unused in 82C6386B)
General Purpose Output 1 (unused in 82C686B)
Request To Send
0 Disable
1 Enable
0 DataTerminal Ready
0 Disable
1 Enable

=N W

Port COM 1Baset5 —UART StatusS.....c..ocveeeeereeiieiieeenee. RW

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

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

DCD Status (1=Active, O=Inactive)

RI Status (1=Active, O=Inactive)

DSR Status (1=Active, 0=l nactive)

CTS Status (1=Active, O=Inactive)

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

OFRrNWkMOOITO N

Port COM1Baset+7 —Scratchpad .......ccoceeiiieiiineiiieiinnees RW

7  Scratchpad Data
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Serial Port 2 Reqgisters

VT82C686B
Port COM2Base+4 — Handshake Control ...................... RW
These registers are located at 1/0 ports which are offsets from 7-5 Undefined .o always read O

“COM2Base” (index E8h of the Super-1/O configuration
registers). COM2Base is typically set to alow these ports to
be accessed at the standard serial port 2 address range of 2F8-
2FFh.

Port COM 2Baset+0 — Transmit / Receive Buffer ............ RW
7-0 Serial Data

Port COM2Baset+l —Interrupt Enable.......ooceeeieveieeneee, RW
7-4 Undefined ..o awaysread O

3 Interrupt on Handshake Input State Change

2 Intr on Parity, Overrun, Framing Error or Break
1 Interrupt on Transmit Buffer Empty

0 Interrupt on Receive Data Ready

Port COM 2Baset+1-0 — Baud Rate Gener ator Divisor...RW
15-0 Divisor Value for Baud Rate Generator
Baud Rate = 115,200 / Divisor
(e.g., setting thisregister to 1 selects 115.2 Kbaud)

Port COM2Baset+2 —Interrupt Status .....oooeeeeeeeeiecenene.e RO
7-3 Undefined
2-1 Interrupt ID (0=highest priority)

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

Port COM2Baset2 —FIFO Control ...ocoveeiiiiiiiiieieinee, WO

Port COM2Baset3 —UART Control.......occeeeencnenineenene, RW

7 Divisor Latch Access
0 Accessxmit/rcv & int enableregsat 0-1
1 Access baud rate generator divisor latch at 0-1
6 Break
0 Break condition off
1 Break condition on
5-3 Parity
000 None
001 Odd
011 Even
101 Mark
111 Space
2 Stop Bits
0 1
1 2
1-0 DataBits
00
01
10
11

0 ~NO Ol

4  Loopback Check
0 Normal operation
1 Loopback enable
General Purpose Output 2 (unused in 82C6386B)
General Purpose Output 1 (unused in 82C686B)
Request To Send
0 Disable
1 Enable
0 DataTerminal Ready
0 Disable
1 Enable

=N W

Port COM2Baset5 —UART Status.....c.oocveeeeeneeieeiieeneenee. RW

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

Port COM 2Baset+6 —Handshake Status.........cceeeeeeennees RW

DCD Status (1=Active, O=Inactive)

RI Status (1=Active, O=Inactive)

DSR Status (1=Active, 0=l nactive)

CTS Status (1=Active, O=Inactive)

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

OFRrNWkMOOITO N

Port COM2Baset+7 —Scratchpad .......cooceiiieiiineiiienienees RW

7  Scratchpad Data
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SoundBlaster Pro Port Registers

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

FM Redisters

Port SBPBase+t0 —FM L eft Channel Index / Status.......RW
7-0 FM Right Channel Index / Status

Port SBPBaset1l — FM L eft Channel Data.....................
7-0 Right Channel FM Data

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

Port SBPBaset+3 —FM Right Channdl Data.................. WO
7-0 Right Channel FM Data
Port 388h or SBPBase+8 — FM Index / Status................ RW

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

Port 389h or SBPBaset9 —FM Data.....cccceeeeeiiiiieiierinnee,

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

Mixer Reqgisters

Port SBPBaset4 — MiXer IN0EX. i iiieiiiiireiiiireieiaseeesianees
7-0 Mixer Index

Port SBPBaset5 —MiXer Data......oveiiieeiiiiieiiiisieeeeeianees RW
7-0 Mixer Data

Sound Processor Reqgisters

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

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

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

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

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

Register Summary - FM

Index | Bit-7 | Bit-6 | Bit-5 | Bit-4 | Bit-3 | Bit-2 | Bit-1 | Bit-0
01 Test
02 Fast Counter (80 usec)
03 Slow Counter (320 usec)
04 | IRQ |MFC|MSC SSSC|SSFC
08 |CSM | SEL
20-35 | AM | VIB | EGT | KSR Multi
40-55 KSL Total Level (TL)
60-75 Attack Rate (AR) Decay Rate (DR)
80-95 Sustain Level (SL) Release Rate (RR)
A0-A8 F-Number
BO-B8 | Key Block F-Number
BD |IntAM VIB | Ryth | Bass Snarel Tom | Cym |HiHat
C0-C8 Feedback FM
EO-F5 | |  ws

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

Register Summary — Mixer

Index | Bit-7 | Bit-6 | Bit-5 | Bit-4 | Bit-3 | Bit-2 | Bit-1 | Bit-0
00 Data Reset
02 SPVolume L SPVolume R
0A Mic Vol
0oC Finp TFIL Select
OE Fout | st
22 General Volume General Volume
26 FM Volume L FM Volume R
28 CD Volume L CD VolumeR
2E Line VolumeL LineVolumeR

Finp = Input Filter

Fout = Output Filter

TFIL = Input Filter Type

ST = Stereo / Mono Mode

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

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

# Type Command

10 Play 8 bits directly

14 Play 8 bitsviaDMA

91 Play High-speed 8 bitsviaDMA

16 Play 2-bit compressed viaDMA

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

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

77 Play 2.6-bit compressed via DMA with reference

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

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

40 Misc  Set samplerate
483 Misc  Set block length
80 Misc  Setsilence block
DO Misc  Stop DMA
D4 Misc  Continue DMA
E1l Misc  Getversion

30 MIDI Direct MIDI input

31 MIDI  MIDI input viainterrupt

32 MIDI Direct MIDI input with time stamp

33 MIDI  MIDI input viainterrupt with time stamp

34 MIDI Direct MIDI UART mode

35 MIDI  MIDI UART mode viainterrupt

36 MIDI Direct MIDI UART mode with time stamp

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

Game Port Registers

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

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

1/0 Port 201h —Start OnNe-Shot.......cciiiiieiiiiiiieiiee s WO
7-0 (Vaue Written is Ignored)
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PCI Configuration Space /O

PCI configuration space accesses for functions 0-6 use PCI
configuration mechanism 1 (see PCI specification revision 2.2
for more details). The ports respond only to double-word
accesses. Byte or word accesses will be passed on unchanged.

Port CFB-CF8 - Configuration Address......................... RW
31 Configuration Space Enable
0 Disable ..o default

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

Port CEFE-CEC - Configuration Data.........coeeeiiieeiiinnneen, RW

Thereare 7 “functions’ implemented in the VT82C686B:
Function# Function

0 PCI to ISA Bridge

1 IDE Controller

2 USB Controller Ports 0-1

3 USB Controller Ports 2-3

4 Power Management, SMBus & Hardware
Monitor

5 AC97 Audio Codec Controller

6 MC97 Modem Codec Controller

The following sections describe the registers and register bits
of these functions.
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Function 0 Registers- PCI to I SA Bridge | SA Bus Control
All registers are located in the function O PCI configuration
space of the VT82C686B. These registers are accessed Offset 40- ISABusControl .veeeeeeeeeeeiiieiiieeieeeee, RW
through PCI configuration mechanism #1 via /O address 7 1SA Command Delay
CF8/CFC. O o1 1= S default
1 Extra
; ; 6 Extended | SA Bus Ready
Ped Lo o or Spice e 0 DISADIC.coreoreeseeroesseeseseeesees s default
Offset 1-0- Vendor 1D = 1106 coooveeevcveeiceieieennn.. RO 1 Enable
5 ISA Slave Wait States
Offset 3-2 - Device ID =0686h ......ccccveveevierieiiiiiieenee RO 0 AWait SEAES...cooeveeeeeeeeeeeeeeeereeeeeeereann default
1 5Wait States
Offset 5-4-Command.......ccooevievieeieieeiiiceieieieee, RW 4 Chipset 1/0 Wait States
158 Reserved . awaysreads 0 0 2Wait StAES....oooovvveeeeeeeeeereessssse default
7  Address/ Data Stepping 1 4 Wait States
0 Disable 3 1/O Recovery Time
1 Enable .. default 0 Disble. default
6-4 Reserved .. always reads 0 1 Enable
3 Special Cycle Enable .....Normally RWt, default = 0 2  Extend-ALE
2 BusMaster ..., alwaysreads 1 0 DiSADIC....ooecreecveecieeeeseee e, default
1 Memory Space.......cccceuuee Normally RO, reads as 1 1 Enable
0 /O Space ..., Normally ROt, readsas 1 1  ROM Wait States
T If the Rx46[4] test bit is set, access to bits 0, 1, and 3 above 0 1 Wait StAE ..o, default
isreversed: bit-3 becomes read only (reading back 1) and bits 1 0 Wait States
0-1 become read / write (with a default of 1). 0 ROM Write
0 Disable...cooeiiceeeseece e default
Offset 7-6 - StatuS..ooeveeeiereeeeiseseieiieeeee s RWC 1 Enable
15 Detected Parity Error ........cccovvenees write oneto clear
14 Signalled System Error........cccevveene. always reads 0 Offset 41 - ISA Test MOd€. .o, RW
13 Signalled Master Abort ................. write oneto clear 7 BusRefresh Arbitration (do not program) default=0
12 Received Target Abort .................. write one to clear 6 1/O Recovery Time
11 Signalled Target Abort................... write oneto clear 0 Norma (13 BCLKS) ..cceviiiiirerieiens default
10-9 DEVSEL#TIimiNg ....c.ccccoeveruene. fixed at 01 (medium) 1 Medium (8 BCLKS)
8 DataParity Detected.......c.cccecerenenee. aways reads 0 5 Port 92 Fast Reset
7  Fast Back-to-BacK........cccccerviirnnnens aways reads 0 0 Disable....ooeiiiiiiicce default
6-0 Reserved e always reads 0 1 Enable
- 4 A20G Emulation (do not program)............. default=0
Offset 8 - Re_\n_smn ID=N0 i RO 3 Double DMA Clock
7-0  Revison ID 0 Disable (DMA Clock = % 1SA Clock)... default
Ox  VT82C686 1 Enable (DMA Clock = ISA Clock)
Ix  VT82C686A This function can be enabled for external ISA devices
4x  VT82C686B (e.g., advanced Super-IO or FIR controllers) which
Offset 9- Program Interface = 00N.......ccoceeevevireccnieeeee, RO support 8MHz DMA channels. However, if this bit is
set to 1, then al DMA channels will be 8 MHz. If
Offset A - Sub ClassCode=01h ...ocoeveiiciiiiiieee, RO this bit is set to 1 and Rx45[n] is set to 1, then ISA
DMA channel ‘n" will be 16 MHz. Therefore,
Offset B - ClassCode=06h........coevevierieisiiiiiiiiesce RO typically this bit is set to 0 and the appropriate bits of
Offset E - Header TYPE= 80N e RO RX|45f ShOU'd_?_e Sert] to tl totreu;able 8 'Vt”t‘r'f ?_'VK* C';Ck
: . . only for specific channels that support the higher rate.
7-0 Header TypeCode......... 80h (Multifunction Device) 2 SHOLD Lock During INTA (do not program) def=0
Offset F-BIST = 00N it RO 1 Refresh Request Test M ode (do not program).def=0
0 ISA Refresh
Offset 2F-2C - SUDSYSEEM ID .iiiieriiiiiiiiiieereeiieeiesieeeeeeeeeas RO 0 DiSADIC..n oo default
Use offset 70-73 to change the value returned. 1 Enable

This bit should be set to 1 for ISA compatibility.
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Offset 42 - 1SA Clock CONErol. vueeeeeiieiieereeeeerieiiaereeeeereeees RW Offset 43 - ROM Decode CONErol .. iuiiiiieeereeereeriesineeeeeees RW
7 Latch10O16# Setting these bits enables the indicated address range to be
0 Enable (recommended setting) ............... default included in the ROM CS# decode:

1 Disable 7 FFFEO000N-FFFEFFEFN oo default=0
6 MCSI16# Output 6  FFF80000N-FEEDFEEF oo default=0
0 DI?Bblle --------------------------------------------------- deralJlt 5 FFFOOOOOh_FFF?FFFFh ............................ ddal_jlt:o
1 Enable eld 4 OOOEQOOON-000EFEEEN coooooooooeoooeeoeooo default=0
5 M%S‘“D.Fgf&“ Test Mode (do not program) et 3 000D8OOON-000DEFFEN. ..o default=0
l EI abl e --------------------------------------------------- alJ t 2 OOODOOOOh_OOOD?FFFh ............................. ddault:o
. Reserveg (D% NGt Program) defalt = 0 1 000C8000h-000CFFFFh. ..., default=0
"""""""""" = 0  000C0000h-000C7FEEN ooovvvvovrvoorooo... defaIt=0

3 ISA Clock (BCLK) Select Enable a
0 BCLK=PCICLK /4.....ccoevviiiiirircnnnns default Offset 44 - Keyboard Controller Contral ....................... RW

1 BCLK sdlected per bits 2-0
I SA Bus Clock Select (if bit-3=1)
000 BCLK =PCICLK / 3..cooveviirieirieienns default
001 BCLK =PCICLK /2
010 BCLK =PCICLK / 4
011 BCLK =PCICLK /6
100 BCLK =PCICLK /5
101 BCLK =PCICLK /10
110 BCLK =PCICLK /12
111 BCLK=0SC/2

Note: Procedure for ISA Clock switching:
1) Set bit 3to 0; 2) Change value of bit 2-0; 3) Set bit3to 1

7 KBC Timeout Test (do not program)........ default =0

6-4 Reserved (do not program)..........cccceeeeeene default=0
3 MouseLock Enable
0 Disable...oooeiieieeeee e default
1 Enable
2-1 Reserved (do not program)..........cccceeeeeene. default=0
0 Reserved (NO function) .........ccccveeerereeenne. default =0
Offset 45 - Type F DMA Control voveeeveviceciiiciee, RW
7 1SA Master / DMA to PCI Line Buffer
0 Disable...oooiiieeeeee e default
1 Enable
6 DMA typeF Timing on Channd 7............ default=0
5 DMA typeF Timing on Channel 6............ default=0
4 DMA typeF Timing on Channel 5............ default=0
3 DMA typeF Timing on Channd 3............ default=0
2 DMA typeF Timing on Channd 2............ default=0
1 DMAtypeF Timingon Channd 1............ default=0
0 DMA typeF Timing on Channel O............ default=0
Note:  For bits 0-6 above, see also Rx41[3]
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Offset 46 - MiscellaneousControl 1........ccveeeeeieeeennneenee, RW Offset 47 - Miscellaneous Control 2.....eeeeeeeeeeeneneene, RW
7 PCl Master Write Wait States CPU Reset Source
0 OWait StateS...ccevveeeeeeeeeeee e default 0 UseCPURST asCPU Rest.................. default
1 1Wait State 1 UseINIT as CPU Reset
6 GateINTR PCI Delay Transaction Enable
0 Disable ... default 0 Disable...cooiiiiieieeee e default
1 Enable 1 Enable
5 Flush Line Buffer for Int or DMA 10R Cycle The "Posted Memory Write" function is
0 Disable ..o default automatically enabled when this bit is enabled,
1 Enable independent of the state of Rx46 bit-0.
4  Config Command Reg Rx04 Access (Test Only) EISA 4D0/4D1 Port Enable
0 Normal: Bits0-1=RO, Bit 3=RW.......... default 0 Disable (ignore ports4D0-1).................. default
1 TestMode: Bits0-1=RW, Bit-3=RO 1 Enable (ports4D0-1 per EISA specification)
3 Reserved (do not program).........ccceeeeeenee. default =0 Interrupt Controller Shadow Register Enable
2 Reserved (N0 function) .........cccccevenerennens default =0 O Disable....ccoiiiiiiiieeeees default
1 PCI Burst Read Interruptability 1 Enable (for test purposes, enable readback of
0 Allow burst reads to be interrupted by 1SA interrupt controller internal functions on 1/0
master of DMA ... default reads from ports 20-21, AO-Al, A8-A9, and
1 Don'talow PCI burst reads to be interrupted C8-C9) (Contact VIA Test Engineering
0 Posted Memory Write Enable department)
0 Disable ..o default Reserved (always program to 0).............. default =0
1 Enable Note: Always mask this bit. This bit may read back

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

as either O or 1 but must aways be
programmed with O.
Write Delay Transaction Time-Out Timer
0 Disable...cooooeiiiieieeee e default
1 Enable
Read Delay Transaction Time-Out Timer
0 Disable...coooeiiceeeseeee e default
1 Enable
Software PCI Reset ...... write 1 to generate PCI reset
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Offset 48 - Miscellaneous Control 3......cceveeieeeieeeieenee RW 4C - 1SA DMA/Master Memory AccessControl 1........ RW
7-4 Reserved e alwaysreads 0 7-0 PCl Memory Hole Bottom Address
3  ExtraRTC Port 74/75 Enable These bits correspond to HA[23:16] ............ default=0
0 Disale ..o default
1 Enable 4D - 1SA DMA/Master Memory Access Control 2......... RW
2 Integrated USB Controller Disable 7-0 PCI Memory Hole Top Address (HA[23:16])
0 ENable...ooocoeeeeeeeeceeeeeeeeee e default These bits correspond to HA[23:16] ............ default=0
1 Disable . Note:  Access to the memory defined in the PCI memory
1 Integrated IDE Controller Disable hole will not be forwarded to PCI. This function is
2 Ensa:tlf ..................................................... default disabled if the top address is less than or equal to the
isable

0 512K PCI Memory Decode
0 UseRx4E[15-12] to select top of PCI memory
1 Use contents of Rx4E[15-12] plus 512K as top
Of PCl MEMONY ... default

Offset 4A - | DE Interrupt Routing
7 Wait for PGNT Before Grant to ISA Master /

DMA
0 Disable..cceiecieeceicceecce e default
1 Enable
6 BusSdlect for Accessto I/O Devices Below 100h
0 Accessports 00-FFhvia XD bus............ default

1 Access ports 00-FFh via SD bus (applies to
external devices only; internal devices such as
the mouse controller are not effected)

Reserved (do not program) default =0
IDE Second Channel IRQ Routing
00 IRQ14
(0 =0 LT default
10 IRQ10
11 IRQ11
IDE Primary Channel IRQ Routing
00
01
10
11

1-0

bottom address.

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

15-12 Top of PCI Memory for ISA DMA/Master accesses
0000 IM oo default
0001 2M
1111 16M
Note:  All ISA DMA / Masters that access addresses higher
than the top of PCI memory will not be directed to the
PCI bus.
11 Forward EOO00-EFFFF Accessesto PCI ........ def=0
10 Forward AO000-BFFFF Accessesto PCI ....... def=0
9 Forward 80000-9FFFF Accessesto PCI ........ def=1
8 Forward 00000-7FFFF Accessesto PCI ........ def=1
7 Forward DCO0O-DFFFF Accessesto PCI ...... def=0
6 Forward D8000-DBFFF Accessesto PCI ...... def=0
5 Forward D4000-D7FFF Accessesto PCI ....... def=0
4  Forward D0O000-D3FFF Accessesto PCI ....... def=0
3  Forward CCO000-CFFFF Accessesto PCI ..... def=0
2 Forward C8000-CBFFF Accessesto PCI ...... def=0
1 Forward C4000-C7FFF Accessesto PCI ....... def=0
0 Forward C0000-C3FFF Accessesto PCI ....... def=0
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Plug and Play Control

Offset 50— PNP DMA Request Control....eoeeeeveeeeeeneeeene RW Offset 58 — External APIC IRQ Output Contrdl ........... RW
T7-4 ReSErVEd i default =0 7-5 Resarved e always reads 0
3-2 PnP Routing for Parallel Port DRQ.....def = DRQ3 4  ACPI IRQ to APIC[23:16] with Rx42[2:0]

1-0 PnP Routing for Floppy DRQ............... def = DRQ2 0 Disable.....coociiiiiceeee default

DRQ Mapping: 00=DRQO0, 01=DRQ1, 10=DRQ2, 11=DRQ3 1 Enable

) 3 MC97IRQ to APIC[23:16] with Rx3C[2:0]

Offset 51 - PNPIRO RoUting 1o RW 0 Disble.. default

7-4 PnP Routing for Parallel Port IRQ (see PnP IRQ 1 Enable
routing table) 2 AC97IRQ to APIC[23:16] with Rx3C[2:0]

3-0 PnP Routing for Floppy IRQ (see PnP IRQ routing 0 Disable.....ccccuerercreeeeeeeeeeee e, default
table) 1 Enable

Offset 52 - PNP IRQ ROULING 2...veouueecireiciiecnne, RW 1 USBPort 11RQ to APIC[23:16] with Rx3C[2:0]
7-4 PnP Routing for Serial Port 2 |RQ (see PnP |RQ O Disable...cooovcceeiieeeeeeeeeee e default

routing table) 1 Enable _
3-0 PnP Routing for Serial Port 1 IRQ (see PnP IRQ 0 USB POi:t 01RQ to APIC[23:16] with Rx3C[2:0]
routing table) O Disable....uoiiieieiciieceeee e, default

Offset 54 - PCI IRQ Edge/ L evel SHedt v RW 1 Enaple
7-4 ReServed e aways reads 0

Thefollowing bits all default to “level” triggered (0)
3  PIRQA#Invert (edge) / Non-invert (leve)....... (1/0)
2 PIRQB#Invert (edge) / Non-invert (level)....... (/0)
1 PIRQC#Invert (edge) / Non-invert (level)....... (1/0)
0 PIRQD# Invert (edge) / Non-invert (level)....... (/0)

PIRQA-D# normally connect to PCl interrupt pins
INTA-D# (see pin definitions for more information).
Offset 55 - PNP IRQ RoOULINg 4 ... RW

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

Offset 56 - PNP IRQ ROULING 5.veeieeiieicieiiiiieceee RW

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

Offset 57 - PNP IRQ ROULING 6. RW

7-4 PIRQD# Routing (see PnP IRQ routing table)
3-0 Reserved alwaysreads 0

Note:

PnP IRQ Routing Table
0000 DiSADI .....cveecveecteecteccee e default
0001 IRQ1

0010 Reserved

0011 IRQ3

0100 IRQ4

0101 IRQ5

0110 IRQ6

0111 IRQ7

1000 Reserved

1001 IRQ9

1010 IRQ10

1011 IRQ11

1100 IRQ12

1101 Reserved

1110 IRQ14

1111 IRQ15
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Offset 5A —KBC /RTC Control .coeeeeviiiciicecieinen, RW Offset 5B - Internal RTC Test Mod€..veeecieeecnneenee, RW
Bits 7-4 of this register are latched from pins SD7-4 at power- 7-4 Resarved e awaysreads 0
up but are read/write accessible so may be changed after 3 Map RTC Rx32to Rx3F
power-up to change the default strap setting: O Disable.iiiiiiecee e default
1 Enable
7 Keyboard RP16......ccccooeiririenen. latched from SD7
6 Keyboard RP15 ..ooooooorors |atched from SD6 2 RIS RDﬁsgb'fe”ab'e(dO not prograrm) et
5 Keyboard RP14 .....cccoiiviinienen. latched from SD5 1 Enable T
4 Keypoard R|_313 ............................ latched from SD4 1 RTC SRAM Access Enable
3 Audio Function Enable 0 Dissble defailt
....... RO, strapped from SPKR pin V5 0 Disabe

0 Disable (SDD pinsfunction as SDD)
1 Enable (SDD pinsfunction as Audio / Game)
2 Internal RTC Enable
0 Disable
1 Enable .. default
1 Internal PS2 Mouse Enable
0 Disable
1 Enable
0 Internal KBC Enable
0 Disable
1 Enable

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

Note:

suggested circuit below:
vceC vCcC
I 7407 47K
RESET# —0O strap
pin

Figure5. Strap Option Circuit

This bit is set if the internal RTC is disabled but it is
desired to till be able to access the internal RTC
SRAM via ports 74-75. If the interna RTC is
enabled, setting this bit does nothing (the internal
RTC SRAM should be accessed at either ports 70/71
or 72/73.

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

Offset 5C - DMA Control.....coccvvieiiiiiiiiiieiieiiececs RW
7 PCSO# & PCSI# 16-Bit 1/0
0 Disable....ociieiceieieeeeeeeeceeeeee, default
1 Enable
6 Passive Release
O Disable..ccicciciiie et default
1 Enable
5 Internal Passive Release
0 Disable....cciiuiceieeeeeeeeeeceeeeeeeee, default
1 Enable
4  Dummy PREQ
O Disable..ccicciciiie et default
1 Enable
3 Reserved always reads 0
2 APIC Connection
0 APICONSD BUS.....ccceeevveecteeectie e, default
1 APICon XD Bus
1 Reserved (Do Not Program) .......cceeeeeee. default =0
0 DMA LineBuffer Disable
0 DMA cyclescan beto/from line buffer ....... def

1 Disable DMA Line Buffer
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Distributed DMA / Serial IRQ Control

Offset 61-60 - Distributed DM A Ch 0 Base/ Enable......RW Offset 6B-6A - Distributed DM A Ch 5 Base/ Enable.... RW
15-4 Channel 0 Base AddressBits15-4.......... default =0 15-4 Channel 5 Base AddressBits15-4........... default =0
3 Channed 0 Enable 3 Channd 5 Enable
O Distle .. default O Disale..icciieiiecee e default
1 Enable 1 Enable
2-0 Reserved . aways reads 0 2-0 Reserved e aways reads 0
Offset 63-62 - Distributed DM A Ch 1 Base/ Enable......RW Offset 6D-6C - Distributed DMA Ch 6 Base/ Enable... RW
15-4 Channel 1 Base AddressBits15-4.......... default =0 15-4 Channel 6 Base AddressBits 15-4........... default =0
3 Channd 1 Enable 3 Channd 6 Enable
O Distle .. default O DisAle..icciieiie e default
1 Enable 1 Enable
2-0 Reserved . aways reads 0 2-0 Reserved e aways reads 0
Offset 65-64 - Distributed DM A Ch 2 Base/ Enable......RW Offset 6F-6E - Distributed DMA Ch 7 Base/ Enable.... RW
15-4 Channel 2 Base AddressBits15-4.......... default =0 15-4 Channel 7 Base AddressBits 15-4........... default =0
3 Channd 2 Enable 3 Channd 7 Enable
O Distle .. default O DisAle...icciieiiecee e default
1 Enable 1 Enable
2-0 Reserved . aways reads 0 2-0 Reserved e aways reads 0
Offset 67-66 - Distributed DM A Ch 3 Base/ Enable......RW
15-4 Channel 3 Base AddressBits15-4.......... default =0
3 Channd 3Enable
O Distle .. default
1 Enable
2-0 Reserved . aways reads 0
Offset 69-68 — Serial IRO Control ....ccceeievveiiiiiiiiiieeeeee, RW
154 Reserved e aways reads 0
3 ISAIRQ Asserted Via Serial IRQ (Pin H3 or L4)
O Distle .. default
1 Enable
2 Seial IRQ Mode
0 ContinuousMode.......ccccovvveeiveeiiieeeineenns default
1 Quiet Mode
1-0 Serial IRQ Start-Frame Width
00 4 PCI ClOCKS....c.ceecveeecteeeree e default
01 6 PCI Clocks
10 8 PCI Clocks
11 10PCI Clocks
Theframe sizeisfixed at 21 PCI clocks.
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Miscellaneous/ General Purpose /O

Offset 73-70 - Subsystem ID ..cceeeeveciiiiiiicieee WO
31-0 Subsystem ID/Vendor ID................. aways reads 0
Contents may be read at offset 2C.
Offset 74— GPIO Control 1..ceovvecevciciiiciciiccene RW Offset 75— GPIO CoNtrol 2., RW

7 Reserved (Do Not Program)........cccceeeee... default =0 7 GPO7Enable (Pin T7)

6 SERIRQ Pin 0 Pindefined asSLPH.......ccceoevveeencriencne. default
0 SERIRQ input from DRQ2 (Pin H3)......default 1 Pindefined as GPO7
1 SERIRQ input from DACKS5# (Pin L4) 6 GPOG6 Enable (Pin ??)

5 GPIOD Direction (Pin U8) 0 Pindefined @ ??...cccoevvveenrcinees default
O INPUL oo default 1 Pindefined as GPO6
1 Output (GPO11) 5 GPO5 Enable (Pin V12)

4  GPIOC Direction (Pin V14) 0 Pindefined asPCISTP# ..o default
O INPUE o default 1 Pindefined as GPO5
1 Output 4  GPO4 Enable (Pin Y12)

3 GPIOB Direction (Pin U12) 0 Pindefined asCPUSTPH.........cccvvvveuene default
O INPUL oo default 1 Pindefined as GPO4
1 Output 3 FDC External IRQ/DRQ Via DACK2#/ DRQ2

2 GPIOA Direction (Pin T14) 0 PinG5isFDCIRQ, pin H3isFDCDRQ...... def
O INPUE o default 1 PinG5isDACK?2# or other alternate function
1 Output Pin H3 is DRQ2 or other aternate function

1 THRM Enable (Pin T11) (see bits 1-2 and Rx76[7-6])
0 PME#/ GPI5 (see Func 4 Rx48[9)) ....... default 2 GPO25 Enable (Pin G5)
1 THRM 0 Seehit-3& Rx76[7-6] for G5 pin function.. def

0 GPIO/IOCHCK# Select 1 Pin G5 defined as GPO25
0 GPIO o default 1 GPO24 Enable (Pin H3)
1 IOCHCK# 0 Seehit-3 & Rx68[3] for H3 pin function..... def

1 PinH3 defined as GPO24
0 Positive Decode

0 Subtractive Decode...........ccoceevevverernneen. default
1 Positive Decode




0 Pinisdefined as XDIR.....c.ccceceevvveenene default
1 Pinisdefined as GPO12
0 GPOWE# (GPO[23-16]) Enable (Pin T14)
0 Pinisdefined as GPIOA
1 Pinisdefined as GPOWE# (Rx74[2] also must
besetto 1)

\// i V' T82C686B
Offset 76 —GPIO Control 3(00) ..ccveeeeeeienecinineiineneeenes RW Offset 77 — GPIO Control 4 Control (10h) ......cceve.e...... RW
7 Over-Current (OC) Input 7 DRQ/DACK#PinsareGPI / GPO
0 Disable ..o default 0 Disable...cooieiieieeseeee e default
1 Enable (pins G5 and H3 are USBOCO# and 1 Enable
USBOC1#if bit-6 = 0) 6 GamePort XY Pinsare GPI / GPO
6 OC[3:0] From SD[3:0] By Scan 0 Disable......ccooeeciiiiiiiie, default
0 Disable (pins G5 & H3 are USBOCO# and 1 Enable
USBOCI#if bit-7 = 1) e default 5 Resarved e, awaysreads 0
1 Enable 4 Internal APIC Enable
5 GPO14/GPO15 Enable (PinsE12/D12) 0 Disable
0 Pinsused for IRTX and IRRX ............... default 1 Enable (U10 = WSCH#, V9 = APICDO, T10 =
1 Pinsused for GPO14 and GPO15 APICDL) .ccovcieieeee e default
4 MCCSH#Pin Select 3  IRQO Output
0 MCCSHisonPinUS......ccoorieiiiienne, default 0 Disable...oooiiiieeeee e default
1 MCCS#isonPinU8 1 Enable IRQO output to GPIOC
3  MCCS#Function 2 RTCRx32Write Protect
0 Disable MCCS# function ..........ccccceeeee. default 0 Disable....ccoiicieiece e default
1 Enable MCCS# function 1 Enable
(see bit-4 for select of U5 or U8 for MCCSH) 1 RTC Rx0OD Write Protect
2 CHASEnable (Pin V14) 0 Disable....oooiiiiiicce default
0 Pinisdefined as GPIOC...........cccooevunee. default 1 Enable
1 Pinisdefined as CHAS 0 GPO13Enable (Pin U5)
1 GPO12Enable (Pin T5) 0 Pindefined as SOE#........c.ccooeveieiennns default

1 Pindefined as GPO13
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Offset 79-78 — PCSO# 1/O Port Address.......ccoeveeeeeeneeeene RW

15-0 PCSO#1/0O Port Address[15-0]

Offset 7B-7A —PCS1#1/0O Port Address........c.oceeeeeeneeees RW
15-0 PCS1#1/0O Port Address[15-0]

Offset 7D-7C — PCI DMA Channel Enable..................... RW
159 Reserved .o aways reads 0
8-5 Reserved (Do Not Program).........cc.cce... default =0

4  Reserved e aways reads 0

3-0 Reserved (Do Not Program).........cccee.e. default =0

Offset 7F-7E — 32-Bit DMA Control ......oovvieiiiiiiiennee, RW
15-3 32-Bit DM A High Page (A31-24) Registers|OBase
2-1 Resarved aways reads 0

0 32-Bit DMA
O Disable....ooiiiceieiciieceeee e, default
1 Enable
Offset 80 — Programmable Chip Select Mask ................ RW

7-4 PCS1#1/0 Port Address Mask [3-0]
3-0 PCSO0#1/0 Port Address Mask [3-0]




01 310h-313h
10 320h-323h
11 330h-333h

\// i V' T82C686B
Offset 81 —1SA Positive Decoding Control 1.................. RW Offset 83 —1SA Positive Decoding Control 3.................. RW
7 On-Board 1/O Port Positive Decoding 7 COM Port B Positive Decoding
0 Disable ..o default 0 Disable...cooieiieieeseeee e default
1 Enable 1 Enable
6 Microsoft-Sound System /O Port Positive 6-4 COM-Port B Decode Range
Decoding 000 3F8h-3FFh (COM1)....ccccecvvvvieirirnne default
0 Disable ..o default 001 2F8h-2FFh (COM?2)
1 Enable 010 220h-227h
5-4 Microsoft-Sound System 1/O Decode Range 011 228h-22Fh
00 0530N-0537h .....cceeririiieirenieeeseeeenes default 100 238h-23Fh
01 0604h-060Bh 101 2E8h-2EFh (COM4)
10 OE80-OE87h 110 338h-33Fh
11 OF40h-0F47h 111 3E8h-3EFh (COM3)
3 APIC Positive Decoding 3 COM Port A Positive Decoding
0 Disable ..o default 0 Disable...coociiciciseeee e default
1 Enable 1 Enable
2 BIOSROM Positive Decoding 2-0 COM-Port A Decode Range
0 Disable ..o default 000 3F8h-3FFh (COM1).....ccceovvvreirirnne default
1 Enable 001 2F8h-2FFh (COM?2)
1 Resarved . always reads 0 010 220h-227h
0 PCS0 Positive Decoding 011 228h-22Fh
0 Disable ..o default 100 238h-23Fh
1 Enable 101 2E8h-2EFh (COM4)
110 338h-33Fh
111 3E8h-3EFh (COM3)
Offset 82 —1SA Positive Decoding Control 2.................. RW
7 FDC Positive Decoding
0 DiSAbIE oo default Offset 84 — 1 SA Positive Decoding Control 4.................. RW
1 Enable 7-4 Resarved always reads 0
6 LPT Positive Decoding 3 FDC Decoding Range
0 Disable ... default O Primary .o default
1 Enable 1 Secondary
5-4 LPT Decode Range 2  Sound Blaster Positive Decoding
00 3BCh-3BFh, 7BCh-7BEh...........cccccuc.... default 0 Disable...cooociiiicisceee e default
01 378h-37Fh, 778h-77Ah 1 Enable
10 278h-27Fh, 678n-67Ah 1-0 Sound Blaster Decode Range
11 -reserved- 00 220h-22Fh, 230h-233h........ccceevrieinee default
3 Game Port Positive Decoding 01 240h-24Fh, 250h-253h
0 Disable ... default 10 260h-26Fh, 270h-273h
1 Enable 11 280h-28Fh, 290h-293h
2 MIDI Positive Decoding
0 Disable ..o default
1 Enable
1-0 MIDI Decode Range
00 300h-303N ..o default
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Offset 85 — Extended Function Enable........................

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

7-6 PCIl Master Grant Timeout Select
00 Disable....cccoveeieiecicicececeeeeee e
01 32 PCI Clocks
10 64 PCI Clocks
11 96 PCI Clocks

5 Resarved aways reads 0

4  Function 3USB Ports2-3
0 ENAblE....coeieceeeeee e
1 Disable

3 Function 6 Modem / Audio
0 Enable.....ccooveeeeeiceeece e
1 Disable

2  Function 5 Audio
0 ENABIE....coeieceeeeee e
1 Disable

1  Super-1/0 Configuration
O Disthle..ceeciecieceece e
1 Enable

0 Super-1/0
O Distle..cicciccececece e
1 Enable

Offset 87 — PNP IRQO/DRQO Test 2 (Do Not Program) ... RW
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Offset 88 —PLL TESt ..oiiuiieiiiiiiiiriiiiiiis i RW Offset 8A —PCS2/31/0 Port AddressMask................... RW
7 PCS0O# Access Status 7-4 PCS3#1/0O Port AddressMask 3-0
6 RTC Rx32/Rx7F Write Protect 3-0 PCS2#1/0O Port Address Mask 3-0
O Dishle..ceeceecicciecece e default
1 Enable Offset 8B —PCS CONrol ..., RW
5 MCIRQ Test (Do Not Program) 7 PCS3#For Internal 1/0
O DISADIC oo default O Disabl€...cccueieceeciieeee e default
1 Enable 1 Enable
4  PLL PU (Do Not Program) 6 PCS2#For Internal 1/0
O DISADIC oo default 0 Disabl€...cccveeceeectiecee e default
1 Enable 1 Enable
3 PLL Test Mode (Do Not Program) 5 PCSI#For Internal 1/0
0 Disable ..., default 0 Disable.....ooiiiiiiii default
1 Enable 1 Enable
2.0 PLL Test Mode Select 4  PCSO# For Internal 1/0
0 Disable....ccoioicieececeeeceeeeee e, default
1 Enable
3 PCS3#
Offset 89 — PLL CONEIrol ciiiiiieeseeiieeiieiiiereereereeiiieeeeeeeseeans RW 0 DiSAlC. oo default
7-4 Reserved i awaysreads 0 1 Enable
3-2 PLL PCLK Input Delay Select 2  PCS2#
1-0 PLL CLK66 Feedback Delay Select 0 Disable...oeeeececeeeeeeeeee e, default
1 Enable
1 PCSl#
O Disable..cciccieiieecee e default
1 Enable
0 PCso#
0 Disable....cciiuicieeeeeeeeeceeeeeeee default
1 Enable
Offset 8D-8C — PCS2# 1/0 Port Address.........cceeeveeneens RW
15-0 PCS2#1/0 Port Address
Offset 8F-8E —PCS3#1/0 Port Address............oocuveseens RW

15-0 PCS3#1/0O Port Address
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Function 1 Reqgisters - Enhanced | DE Controller

This Enhanced IDE controller interface is fully compatible
with the SFF 8038i v.1.0 specification. There are two sets of
software accessible registers -- PCI configuration registers and
Bus Master IDE 1/O registers. The PCI configuration registers
are located in the function 1 PCI configuration space of the
VT82C686B. The Bus Master IDE 1/0 registers are defined in
the SFF8038i v1.0 specification.

PCI Configuration Space Header

Offset 1-0 - Vendor 1D (1106h=VIA) ....cooviiiiiiiiiiieee, RO
Offset 3-2 - Device D (0571h=IDE Controller).............. RO
Offset 5-4 - ComMMANd ....eeiiiiiiiiiees i RW

15-10 Reserved o always reads 0

9 Fast Back to Back Cycles.......
8 SERR#Enable......ccccoveennene.
7  Address Stepping

default = O (disabled)
default = O (disabled)
...................... fixed at 1 (enabled)

Offset 9 - Programming Interface......ooeeeiiiiiiiiiieeiieenee, RW
7 Magster IDE Capability........... fixed at 1 (Supported)
6-4 Resarved aways reads 0

3 Programmable Indicator - Secondary ...... fixed at 1
Supports both modes (may be set to either mode by

writing bit-2)

2  Reserved e, aways reads 0

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

0 Reserved e, aways reads 0

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

Command Block Control Block

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

Native PCI Mode (registers are programmable in |/O space)
Command Block Control Block

; i . Channel Registers Registers
g\llglézgrliigowdes additional address decode time Pri BA @offset 10h  BA @offset 14h

6 Parity Error Response........... default = 0 (disabled) Sec BA@offset18h  BA @offset 1Ch

5 VGA Palette Snoop ....cccocoeeeeenees fixed at O (disabled) Command register blocks are 8 bytes of 1/0 space

4  Memory Write& Invalidate.....fixed at 0 (disabled) Control registers are 4 bytes of 1/0 space (only byte 2 is used)

3 Special Cycles.....ccovevrivnrenennenn. fixed at O (disabled) _

2 BUSMASEr .oooooerreerseen default = 0 (disabled) ~ QffSeLA - Sub Class Code (01h=IDE Controller)......... RO
S/G operation can be issued only when the “BUS ey B . Bage Class Code (01h=M ass Storage Ctrlr) .. RO
Master” bit is enabled.

1 Memory Space..........usseses fixedat O (disabled)  Offset C — Cache Line Size (00N) ..o RO

0 1/OSpace ..ccevvveeienenen, default = O (disabled)

When the “1/O Space” bit is disabled, the device will  Offset D - Latency Timer (Default=0)......c..cccoocvecvncreeneee. RW

not respond to any 1/0 addresses for both compatible

and native mode. Offset E - Header Type (00h)...cevveeevevieiieieeieeie RO
Offset 7-6 - StAtUS...oviiiiiiiiiiiiiieesesee e, RO Offset F - BIST (00N) 0eieiiiiiiiiiiiiiiiiee i, RO

15 Detected Parity Error .......cccccevvennee. always reads 0

14 Signalled System Error.......ccceceeuneee. aways reads O

13 Received Master Abort..........ccoeeneee. alwaysreads 0

12 Received Target Abort ..o aways reads 0

11 Signalled Target Abort..........ccovneee. alwaysreads 0

10-9 DEVSEL#Timing............ aways reads 01 (medium)

8 DataParity Detected.........cccccoevvennee. alwaysreads 0

7 Fast Back toBack .....ccccceveviiiniennene awaysreads 1

6-0 Reserved . always reads 0
Offset 8- Revision ID (06) v.eceeevieiiiiiiiiiiciiiee, RO

0-7 Revision Codefor IDE Controller Logic Block
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Offset 13-10 - Pri Data/ Command Base Address.......... RW Offset 34 - Capability Pointer (CON) ....oeevevieieieneene, RO
Specifies an 8 byte 1/O address space. .
Offset 3C - Interrupt Line(OER) .ooeeeieiviiiiiiiveee RO
31-16 Reserved oo awaysread O
15-3 Port Address......cccceeeveeeeieneeeseneeennen, default=01F0h Offset 3D - Interrupt Pin (00h) .o RO
2-0 Fixed at 001D ...cc.oceiuiieirieieie e fixed 7-0 Interrupt Routing Mode
Offset 17-14 - Pri Control / Status Base Address............ RW 00h- Legacy mode interrupt routing........... default

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

31-16 Reserved ..o awaysread O
15-2 Port Address......coeeeeeveeeeeeecreeeiveeennen. default=03F4h
1-0 Fixed at 01D ..cceveveiiieieeeeeee e fixed

Offset 1B-18 - Sec Data/ Command Base Address......... RW
Specifies an 8 byte 1/0 address space.

31-16 Reserved ..o awaysread O
15-3 Port AdAress ......ocoeeeeecveeeciceeee e default=0170h
2-0 Fixed at 001D ..ccooveiiiiiiiiiee e, fixed

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

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

31-16 Reserved ..o awaysread O
15-2 Port AdAress .....cccceevevvecvecescin e, default=0374h
1-0 Fixedat 01b ..ccooovieiiieee e fixed

Offset 23-20 - Bus M aster Control Regs Base Address..RW

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

31-16 Reserved ..o awaysread 0
15-4 Port Address ......ccccvvveceneneccnenneenns default=CCOh
3-0 Fixed at 0001D .....ccooerieenierieine e fixed

01h Native mode interrupt routing

Offset 3E-Min Gnt (00N) .., RO

Offset 3F - Max Latency (00N).......ccoeviiivirieieiiene RO
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| DE-Controller-Specific Confiiguration Reqgisters
Offset 40 - Chip Enable (00h)...ocoeeeeeiiiiiiieeee, RW Offset 44 - Miscellaneous Control 1 (68h) .......cce.ee....... RW
7-4 ReServed e always reads 0 7 Reserved e, aways reads 0
3-2 Reserved (Do Not Program)........... R/W, default =0 6 Master Read Cycle IRDY# Wait States
1 Primary Channel Enable........ default = O (disabled) 0 Owait states
0  Secondary Channel Enable.... default = O (disabled) 1 Iwat State .o default

5 Master WriteCycle IRDY# Wait States

Offset 41 - IDE Configuration | (06h) ....coeveeieeeeeneneeee., RW 0 0wait states
7 Primary IDE Read Prefetch Buffer I V1) S v YN default
0 Disable.....ccoooiiriiiiiicic default 4  PlO Read Prefetch Byte Counter
1 Enable 0 Disable...coiciicieesceee e default
6 Primary |IDE Post Write Buffer 1 Enable
0 Disable.....cccoviiicieiiicneces default 3 BusMaster IDE Status Register Read Retry
1 Enable Retry bus master IDE status register read when
5 Secondary IDE Read Prefetch Buffer master write operation for DMA read is not complete
0 Disable ..o default 0 Disable
1 Enable 1 Enable. e default
4  Secondary |DE Post Write Buffer 2  Packet Command Prefetching
0 Disable ..o default O DiSADIC. oo default
1 Enable 1 Enable
32 Resarved e awaysreads 0 1 RESEIVED oo alwaysreads 0
1 Reserved (Do Not Program).......ccceeevennene default=1 0 UltraDMA Host Must Wait for First Strobe
0 Resarved e, always reads 0 Before Termination
) ) 0 ENable...oooiiiiiieieeeee s default
Offset 42 - IDE Configuration 11 (09h) ...eeeieeieeeeneneenee, RW 1 Dissble
7-2 Reserved (Do Not Program)........ default = 000010b
1-0 DEVSEL#Timing Select ........ccuuee... default = 01b Offset 45 - Miscellaneous Control 2 (00h) ........c...e.e...... RW
(also reflected in Rx07) 7 Resarved e, always reads 0
i i 6 Interrupt Steering Swap
Offset 43 - FIFO Configuration (OAh)....ccccceeveeeeevennenenne., RW 0 Don't swap channel interrupts............... default
7-4 Reserved e always reads 0 1 Swap interrupts between the two channels
3-2  Threshold for Primary Channel 5  ReSEVEd oo awaysreads 0
00 0O 4  Rx3C Write Protect
01 v4 0 DiSADIE...iieieeeicieeeeee s default
10 A/2 e default 1 Enable
11 3/4 3 Memory Read Multiple Command
1-0 Threshold for Secondary Channel I D11 o 1= Y default
00 0O 1 Enable
01 14 2  Memory Read and Invalidate Command
10 U2 default 0 DiSADIE. ..o default
11 3/4 1 Enable
1-0 Reserved e aways reads 0
Offset 46 - Miscellaneous Control 3 (COh) ... RW
7 Primary Channel Read DM A FIFO Flush
0 Disable
1 Enable FIFO flush for Read DMA when
interrupt asserts primary channel. .......... default
6  Secondary Channel Read DM A FIFO Flush
0 Disable
1 Enable FIFO flush for Read DMA when
interrupt asserts secondary channel........ default
50 Resarved e aways reads 0
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Offset 4B-48 - Drive Timing Control (ASA8A8AS8h)...... RW

Offset 53-50 - UltraDM A Extended Timing Control..... RW

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

31-28 Primary Drive 0 Active Pulse Width...... def=1010b

27-24 Primary Drive O Recovery Time............. def=1000b
23-20 Primary Drive 1 Active Pulse Width...... def=1010b
19-16 Primary Drive 1 Recovery Time............. def=1000b

15-12 Secondary Drive 0 Active Pulse Width .. def=1010b
11-8 Secondary Drive 0 Recovery Time........ def=1000b
7-4 Secondary Drive 1 Active Pulse Width .. def=1010b
3-0 Secondary Drive 1 Recovery Time......... def=1000b

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

Offset 4C - AddressSetup Time (FFh) ... RW

7-6 Primary Drive 0 Address Setup Time......... def =11
5-4 Primary Drive 1 Address Setup Time ....... def =11
3-2 Secondary Drive 0 Address Setup Time ....def = 11
1-0 Secondary Drive 1 Address Setup Time ....def =11

For each field above:

00 1T

01 2T

10 3T

11 AT default

31

30

29

28

27
26-24

23
22
21
20

19
18-16

15
14
13
12

11
10-8

A~ OO N

3
2-0

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

Pri Drive 0 UltraDM A-M ode Enable
O Disable..cicceciiieiee e default
1 Enable UltraDMA-Mode Operation

Pri Drive O Transfer Mode
0O DMA orPIOMode ......ccccvveeveeereeenen. default
1 UltraDMA Mode

1 Enable

Reserved .o, always reads 0
Pri Drive 0 Cycle Time (T = 10nsec)

000 2T

001 3T

010 4T

011 5T

100 6T

101 7T

110 8T

111 9T e default

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

Pri Drive 1 Transfer M ode

Pri Drive 1 Cabal Type Reporting

0 Disable...cooeiicieiveeee e default
1 Enable
Reserved .o, aways reads 0

Pri Drive1l Cycle Time.......... (see above for default)

Sec Drive 0 UltraDM A-M ode Enable M ethod
Sec Drive 0 UltraDM A-M ode Enable

Sec Drive O Transfer Mode

Sec Drive 0 Cabal Type Reporting

0 Disable...ccoiiiireerriee e default
1 Enable
Reserved .o, always reads 0

Sec Drive 0 Cycle Time......... (see above for default)

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

O Disable...ciceicceecieicceectee e default
1 Enable
Reserved .o aways reads 0

Sec Drive1 CycleTime......... (see above for default)

Each byte defines UltraDMA operation for the indicated drive.
The hit definitions are the same within each byte.
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Offset 54 — UltraDMA FIFO Control (06h) .................... RW Offset 61-60 - Primary Sector Size (0200h) ......coeeeeevevee. RW
7-5 Reserved always reads 0 15-12 Reserved oo always reads 0
4  One Frame For Each PCl Request For IDE PCI 11-0 Number of Bytes Per Sector ...def=200h (512 bytes)
Master Cycles )
O 01 1S default ~ Offset 69-68 - Secondary Sector Size (0200h)..ccceeeeeceeee RW
1 Enable 15-12 Reserved i aways reads 0
3 Resarved e always reads 0 11-0 Number of Bytes Per Sector ...def=200h (512 bytes)
2 ChangeDriveto Clear All FIFO & Internal States
0 Disable
1 Enable..eeeeeee e default
1 Reserved aways reads 0

0 Complete DMA Cycle with Transfer Size Less
Than FIFO Size

1 Disable
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Offset 70—Primary IDE Status.......ccoeeeiiiiieieeene, RW Offset 78 — Secondary IDE StatusS........ccoeeeeeieeieiennnneene. 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 FIFO Empty Status 1 FIFO Empty Status
0 Responseto External DMAREQ 0 Responseto External DMAREQ
Offset 71 —Primary Interrupt Control......cccoceeeeeveeeenne.. RW Offset 79 - Secondary Interrupt Control .......c.eeeeeene... RW
7-1 Reserved e always reads 0 7-1 Resarved o always reads 0
0  Flush FIFO Before Generating IDE Interrupt 0  Flush FIFO Before Generating IDE Interrupt
0 Disable ..o default 0 Disable...coociiieeiseeee e default
1 Enable 1 Enable
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Offset 83-80 — Primary S/G Descriptor Address............ RW

IDE 1/O Registers

Offset 8B-88 — Secondary S/G Descriptor Address........ RW

Offset C3-CO—PCI PM BIOCK 1 ..ooviiviiiiiiiieieeieee, RO
31-0 PCI PM Block 1................. aways reads 0002 0001h
Offset C7-C4—PCl PM BIOCK 2 ...ooiieeiiiiiiieiiiiiiree e RO
31-2 Reserved aways reads 0
1-0 Power State
00 ON e default
01 oOff
1x -reserved-

These registers are compliant with the SFF 80381 v1.0
standard. Refer to the SFF 8038l v1.0 specification for further
details.

1/0 Offset 0 - Primary Channel Command

1/0 Offset 2 - Primary Channel Status

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

1/0 Offset 8 - Secondary Channel Command

1/O Offset A - Secondary Channel Status

1/0 Offset C-F - Secondary Channel PRD Table Address
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Function 2 Registers- USB Controller Ports 0-1

This Universal Serial Bus host controller interface is fully
compatible with UHCI specification v1.1. There are two sets
of software accessible registers: PCl configuration registers
and USB /0 registers. The PCI configuration registers are
located in the function 2 PCI configuration space of the
VT82C686B. The USB 1/O registers are defined in UHCI
specification v1.1. The registers in this function control USB
ports 0-1 (see function 3 for ports 2-3).

PCI Configuration Space Header

Offset 1-0 - Vendor 1D
0-7 Vendor ID

Offset 3-2-DeViCe D i RO
0-7 DevicelD (3038h=VT82C686B USB Controller)
Offset 5-4- Command.....coeveieieiiiiiiiiiiicee, RW
15-8 Resarved ..o always reads 0
7 Address Stepping .....coccceeeerenen default=0 (disabled)
6  Reserved (parity error response) .........c.ee..... fixed at O
5 Reserved (VGA palette snoop) ........ccceeeeeee. fixed at O
4  Memory Writeand Invalidate . default=0 (disabled)
3 Reserved (special cycle monitoring) ............ fixed at O
2 BusMaster ... default=0 (disabled)
1 Memory Space......cccoeevvvvnevnnenn default=0 (disabled)
0 1/OSpace ..cccccvvervveeeeeeene, default=0 (disabled)
Offset 7-6 - StAtUS...ceveeniiciiiiiiiciiiieisciici e RWC
15 Reserved (detected parity error).......... awaysreads 0
14 Signalled System Error......cccceeevvveecenrene default=0
13 Received Master Abort........ccccccvviiininnes default=0
12 Received Target AbOrt .....ocooeevvvieccnnenee default=0
11 Signalled Target Abort.......cccccoiiiiinn, default=0
10-9 DEVSEL# Timing
00 Fast
01 Medium ..ccoeveieieeeeeeee default (fixed)
10 Sow
11 Reserved
8-0 Reserved . always reads 0

Offset 8 - Revision ID (nnh)

7-0 Silicon Revision Code (0 indicatesfirst silicon)
06h Corresponds to Chip Revision D

Offset 9 - Programming | nter face (O0h)

Offset A - Sub Class Code (03h=USB Controller)

Offset B - Base Class Code (0Ch=Serial Bus Controller)RO

Offset C —CacheLineSize (00h).....cocceeiiiiiiiiiiieee s RO
Offset D - Latency TimMer .oiiiiieiiiiiieeiiiiieieeiiereeesisseeeesaseees RW
7-0 Timer Valu€...oooooveeiieee e default = 16h
Offset E - Header Type (00h) ..., RO
Offset F - BIST (00N) ..viiieiiiiiiiii i RO
Offset 23-20 - USB 1/O Reqgister Base Address............... RW
31-16 Reserved .o aways reads 0

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

4-0 00001b

Offset 3C - Interrupt Lin€ (00N).oceiiiiieieeiiriieiieeeeeianeee,

7-4 Reserved e aways reads 0
3-0 USB Interrupt Routing.......cc.ccoceeveeee default = 16h

0000 Disable......ccoereeeerierieinierieeeie e default

0001 IRQ1

0010 Reserved

0011 IRQ3

0100 IRQ4

0101 IRQ5

0110 IRQ6

0111 IRQ7

1000 IRQ8

1001 IRQ9

1010 IRQ10

1011 IRQ11

1100 IRQ12

1101 IRQ13

1110 IRQ14

1111 Disable

Offset 3D - Interrupt Pin (04h) ...
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USB-Specific Configuration Reqgisters

Offset 40 - Miscellaneous Control 1.....ccoeeeviiiiiiiieiiieeeenes RW

Offset 41 - Miscellaneous Control 2....cceeeeiieeieiiieiieieeee.

7  PCl Memory Command Option

0 Support Memory-Read-Line, Memory-Read-
Multiple, & Memory-Write-&-Invalidate.... def

1 Only support Mem Read, Mem Write Cmds

6 BabbleOption
0 Automatically disable babbled port when EOF

babble 0CCUrS.......ccoooviiiiieeeeeee, default

1 Don't disable babbled port

5 PCI Parity Check Option
0 Disable PERR# generation..................... default
1 Enable parity check and PERR# generation

4  Framelnterval Select
0 1mSframe.....ccooeviniiicinineeeeeee e, default
1 0.1msframe

3 USB DataLength Option
0 Support TD length up to 1280................ default
1 Support TD length up to 1023

2 USB Power M anagement
0 Disable USB power management........... default
1 Enable USB power management

1 DMA Option
0 8DW burst access with better FIFO latency def
1 16 DW burst access (original performance)

0 PCI Wait States

1 Onewait

7 USB 1.1 Improvement for EOP
0 USB Specification 1.1 Compliant.......... default
If a bit stuffing error occurs before EOP, the
receiver will accept the packet
1 USB Specification 1.0 Compliant
If a bit stuffing error occurs before EOP, the
receiver will ignore the packet
6-5 Reserved (Do Not Program)........c.ccec..... default =0
4  Hold PCI Request for Successive Accesses
0 Disable
1 Enable...eieeee default
Setting this bit to “enable” causes the system to treat
the USB request as higher priority
3 FrameCounter Test Mode
0 Disable...ooiiiiieeeieee e default
1 Enable
2 Trap Option
0 Set trap 60/64 status bits only when trap 60/64

enablebitsare set. ....cccoocvveeceevieeceee, default
1 Set trap 60/64 status bits without checking
enable hits

1 AZ20gate Pass Through Option
0 Pass through A20GATE command sequence
defined iNUHCI ..., default
1 Don't passthrough Write 1/0 port 64 (ff)
0 USBIRQ Test Mode
0 Normal Operation........ccccceevevveeeeseeniens default
1 Generate USB IRQ




VI T%'Illlﬂlﬂ!ig;il‘lf

VT82C686B

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

Offset 42 - FIFO CONrol oueeieeieieciiieiieiiiiiicieniecens RW USB 1/O Registers
7-4 Reserved e always reads 0
3-2 Reserved (Do Not Program)........ccceeeeeee. default =0

1-0 Release Continuous REQ After “N” PCICLKs

00 DONOtReease.......covvervrereeeerenn default

01 N=32PCICLKs

10 N=64PCICLKs

11 N =96 PCICLKs
Offset 60 - Serial Bus Release Number ......cooeeveeveeeneenn. RO
7-0 Release NUmMber........ccvvveneniennne aways reads 10h
Offset 83-80 — PM Capability...o.ocveeeeeeerineiiiniiiiiieieiene, RO
31-0 PM Capability ......ccecveuree. always reads 00020001h
Offset 84 — PM Capability StatuS .....ccoeveeieeieiiinenee, RW
7-0 PM Capability Status..........cccocoeeeruneee default = 00h

Supports 00h (Off) and 11h (On) only

Offset C1-CO - L egacy SUPPOIt.....c.coceevvveiviiieiiiiiiriininne, RO
15-0 UHCI v1.1 Compliant................

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

1/0 Offset 1-0 - USB Command

[/O Offset 3-2 - USB Status

1/0 Offset 5-4 - USB Interrupt Enable

1/0 Offset 7-6 - Frame Number

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

1/0 Offset OC - Start Of Frame M odify

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

1/0 Offset 13-12 - Port 1 Status/ Control
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Function 3 Registers- USB Controller Ports 2-3

This Universal Serial Bus host controller interface is fully
compatible with UHCI specification v1.1. There are two sets
of software accessible registers: PCl configuration registers
and USB /0 registers. The PCI configuration registers are
located in the function 3 PCI configuration space of the
VT82C686B. The USB 1/O registers are defined in UHCI
specification v1.1. The registers in this function control USB
ports 2-3 (see function 2 for ports 0-1).

PCI Configuration Space Header

Offset 1-0 - Vendor 1D
0-7 Vendor ID

Offset 3-2-DeViCe D i RO
0-7 DevicelD (3038h=VT82C686B USB Controller)
Offset 5-4- Command.....coeveieieiiiiiiiiiiicee, RW
15-8 Resarved ..o always reads 0
7 Address Stepping .....coccceeeerenen default=0 (disabled)
6  Reserved (parity error response) .........c.ee..... fixed at O
5 Reserved (VGA palette snoop) ........ccceeeeeee. fixed at O
4  Memory Writeand Invalidate . default=0 (disabled)
3 Reserved (special cycle monitoring) ............ fixed at O
2 BusMaster ... default=0 (disabled)
1 Memory Space......cccoeevvvvnevnnenn default=0 (disabled)
0 1/OSpace ..cccccvvervveeeeeeene, default=0 (disabled)
Offset 7-6 - StAtUS...ceveeniiciiiiiiiciiiieisciici e RWC
15 Reserved (detected parity error).......... awaysreads 0
14 Signalled System Error......cccceeevvveecenrene default=0
13 Received Master Abort........ccccocevviinnnns default=0
12 Received Target AbOrt .....ocooeevvvieccnnenee default=0
11 Signalled Target Abort.......cccccoiiiiinn, default=0
10-9 DEVSEL# Timing
00 Fast
01 Medium ..ccoeveieieeeeeeee default (fixed)
10 Sow
11 Reserved
8-0 Reserved . always reads 0

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

Offset 9 - Programming | nterface (O0h)

Offset A - Sub Class Code (03h=USB Controller)

Offset B - Base Class Code (0Ch=Serial Bus Controller)RO

Offset C —CacheLineSize (00h).....cocceeiiiiiiiiiiieee s, RO
Offset D - Latency TimMer .oiiiiiiiiiiieiiiiieiesiiereeesisseeessaneees RW
7-0 Timer Valu€...oooooveeiieee e default = 16h
Offset E - Header Type (00h) ..., RO
Offset F - BIST (00N) .uviiieiiiiiiiii i RO
Offset 23-20 - USB 1/O Reqgister Base Address............... RW
31-16 Reserved .o aways reads 0

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

4-0 00001b

Offset 3C - Interrupt Lin€ (00N) ..oeiiiiieieiiiriieriieeeeesaneie,

7-4 Resarved e aways reads 0
3-0 USB Interrupt Routing.......c.cccceenenee default = 16h

0000 Disable......cccoerieeeriireeinierieeee e default

0001 IRQ1

0010 Reserved

0011 IRQ3

0100 IRQ4

0101 IRQ5

0110 IRQ6

0111 IRQ7

1000 IRQ8

1001 IRQ9

1010 IRQ10

1011 IRQ11

1100 IRQ12

1101 IRQ13

1110 IRQ14

1111 Disable

Offset 3D - Interrupt Pin (04h) ...
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USB-Specific Configuration Reqgisters

Offset 40 - Miscellaneous Control 1.....ccoeeeviiiiiiiieiiieeeenes RW

Offset 41 - Miscellaneous Control 2....cceeeeiieeieiiieiieieeee.

7  PCl Memory Command Option

0 Support Memory-Read-Line, Memory-Read-
Multiple, & Memory-Write-&-Invalidate.... def

1 Only support Mem Read, Mem Write Cmds

6 BabbleOption
0 Automatically disable babbled port when EOF

babble 0CCUrS.......ccoooviiiiieeeeeee, default

1 Don't disable babbled port

5 PCI Parity Check Option
0 Disable PERR# generation..................... default
1 Enable parity check and PERR# generation

4  Framelnterval Select
0 1mSframe.....ccooeviniiicinineeeeeee e, default
1 0.1msframe

3 USB DataLength Option
0 Support TD length up to 1280................ default
1 Support TD length up to 1023

2 USB Power M anagement
0 Disable USB power management........... default
1 Enable USB power management

1 DMA Option
0 8DW burst access with better FIFO latency def
1 16 DW burst access (original performance)

0 PCI Wait States

1 Onewait

7 USB 1.1 Improvement for EOP
0 USB Specification 1.1 Compliant.......... default
If a bit stuffing error occurs before EOP, the
receiver will accept the packet
1 USB Specification 1.0 Compliant
If a bit stuffing error occurs before EOP, the
receiver will ignore the packet
6-5 Reserved (Do Not Program)........c.ccec..... default =0
4  Hold PCI Request for Successive Accesses
0 Disable
1 Enable...eieeee default
Setting this bit to “enable” causes the system to treat
the USB request as higher priority
3 FrameCounter Test Mode
0 Disable...ooiiiiieeeieee e default
1 Enable
2 Trap Option
0 Set trap 60/64 status bits only when trap 60/64

enablebitsare set. ....cccoocvveeceevieeceee, default
1 Set trap 60/64 status bits without checking
enable hits

1 AZ20gate Pass Through Option
0 Pass through A20GATE command sequence
defined iNUHCI ..., default
1 Don't passthrough Write 1/0 port 64 (ff)
0 USBIRQ Test Mode
0 Normal Operation........ccccceevevveeeeseeniens default
1 Generate USB IRQ
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These registers are compliant with the UHCI v1.1 standard.

Offset 42 - FIFO CONrol oueeieeieieciiieiieiiiiiicieniecens RW USB 1/O Registers
7-4 Reserved e always reads 0
3-2 Reserved (Do Not Program)........ccceeeeeee. default =0

1-0 Release Continuous REQ After “N” PCICLKs

00 DONOtReease.......covvervrereeeerenn default

01 N=32PCICLKs

10 N=64PCICLKs

11 N =96 PCICLKs
Offset 60 - Serial Bus Release Number ......cooeeveeveeeneenn. RO
7-0 Release NUmMber........ccvvveneniennne aways reads 10h
Offset 83-80 —PM Capability.....ccooceoeiiiiiiiiiiiiieeee, RO
31-0 PM Capability ......ccecveuree. always reads 00020001h
Offset 84 — PM Capability StatuS .....ccoeveeieeieiiinenee, RW

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

Offset C1-CO - L egacy SUPPOIt.....c.coceevivecviiiieiiiieiriinene, RO
15-0 UHCI v1.1 Compliant................

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

1/0 Offset 1-0 - USB Command

[/O Offset 3-2 - USB Status

1/0 Offset 5-4 - USB Interrupt Enable

1/0 Offset 7-6 - Frame Number

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

1/0 Offset OC - Start Of Frame M odify

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

1/0 Offset 13-12 - Port 1 Status/ Control
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Function 4 Regs - Power M anagement, SM Bus and HWM
This section describes the ACPI (Advanced Configuration and
Power Interface) Power Management system of the
VT82C686B which includes a System Management Bus
(SMBus) interface controller and Hardware Monitoring
(HWM) subsystem. The power management system of the
VT82C686B supports both ACPI and legacy power
management functions and is compatible with the APM v1.2
and ACPI v1.0 specifications.
PCI Configuration Space Header
Offset 1-0-Vendor ID .cevvveeeeiiieieiiiseeiiieeiiee, RO Offset 8 - Revision ID (NNN) o RO
0-7 Vendor ID ...cccoceenene (1106h = VIA Technologies) 7-0 Silicon Revision Code
Offset 3-2-DeviceID . RO Offset 9 - Programming Interface (O0h) ....cceeeeeenveeenee. RO
0-7 DevicelD ..coeeenee. (3057h = ACPI Power Mgmt) The value returned by this register may be changed by writing
the desired value to PCI Configuration Function 4 offset 61h.
Offset 5-4- Command.....coeveieieiiiiiiiiiiicee, RW
15-8 Reserved o awaysreadsO  Offset A - Sub Class Code (00h) cocrveeeeeeeeeeeeeeecccneees RO
7 Address Stepplng ........................................ f!xed a0 The value returned by this register may be changed by writing
6 Reserved (parity €rmor response) ................. fixedat O the desired value to PCI Configuration Function 4 offset 62h.
5 Reserved (VGA palette snoop) ........ccceeeeeee. fixed at O
4 Memory Writeand Invalidate.................... fixedal O Offset B - Base Class Code (00h) oo, RO
> BuMaer oo o e e by i egscr may bechangal b wriing
. the desired value to PCI Configuration Function 4 offset 63h.
1 Memory SPace......coceceierininininiseeie s fixed at O
0 NOBPACE  wwmrsrmmssssssssscsssssscsssssens fixed @0 ffoet OD - Latency TImMer ween RW
OffSet 7-6 - StALUS. coocveiceciiiiisiisiiis RWC 7-0  Timer Value ... default =0
15 Detected Parity Error .......c.ccccevvenenee. always reads 0 )
14 Signalled System Error ... always reads 0 Offset OE - Header Type (00N)...ceeeeeeeiiiiiiiiieeee RO
13 Received Master Abort..........ccoceeeeee. alwaysreads 0
12 Received Target Abort ..o aways reads 0
11 Signalled Target Abort...................... alwaysreads 0
10-9 DEVSEL# Timing
00 Fast
01 Medium ..o default (fixed)
10 Sow
11 Reserved
8 DataParity Detected..........ccccoevvennne. always reads 0
7 Fast Back to Back Capable............... alwaysreads 1
6-0 Reserved . alwaysreads 0
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Power M anagement-Specific PCI Configuration Registers

Offset 40 — General Configuration 0

Offset 41 - General Configuration 1........ccoceeiiviiieeeneee.

7  Thermal Alarm Sour ce Select
0 Frompin T11 (Function O Rx74[1] must be set
to definethe pin as THRM#).................. default
1 From any of the three internal temperature
sensing circuits (see Rx43 and Rx44 of
Hardware Monitoring configuration space)
6  Sleep Button
0 Disable ..o default
1 Sleep Buttonison IRQ6 pin (pin G1)
5 DebounceLID and PWRBTN# Inputsfor 200us
0 Disable ..o default
1 Enable
4 Reserved awaysreads 0
3 Microsoft Sound Monitor in Audio Access
0 Disable ..o default
1 Enable
2  GamePort Monitor in Audio Access
0 Disable ..o default
1 Enable
1 SoundBlaster Monitor in Audio Access

1 Enable
0 MIDI Monitor in Audio Access

1 Enable

7 1/O Enablefor ACPI |/O Base
0 Disable accessto ACPI 1/O block.......... default
1 Allow access to Power Management 1/O
Register Block (see offset 4B-48 to set the
base address for this register block). The
definitions of the registers in the Power
Management 1/O Register Block are included
later in this document, following the Power
Management Subsystem overview.
6 ACPI Timer Reset
0 Norma Timer Operation
1 Reset Timer

5-4 PMU Timer Test Mode (Do Not Program) ....def =0
3 ACPI Timer Count Select
0 24-DIt TIME it default
1 32-bit Timer

2 RTC Enable Signal Gated with PSON (SUSC#) in
Soft-Off M ode

O DisAle..icciiiiee e default
1 Enable

1 STPCLK Timer Tick Base Select
O B0 USEC...cciiiirieetee ettt default
1 1msec
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Offset 42 - ACPI Interrupt Select ...oveeeeneneciiiieiineeees RW Offset 45-44 - Primary Interrupt Channel (0000h) ....... RW
7  ATX /AT Power Indicator .......c.ccoceevvenvnenninenne. RO 15 1/0=Ena/DisalRQ15 asPrimary Intrpt Channel
0 ATX 14 1/0=Ena/DisalRQ14 asPrimary Intrpt Channel
1 AT 13 1/0=Ena/DisalRQ13 asPrimary Intrpt Channel
6 SUSCH SaLE.....coviirec RO 12 1/0=Ena/DisaRQ12 asPrimary Intrpt Channel
5 Resarved alwaysreads 0 11 1/0=Ena/DisalRQ11 asPrimary Intrpt Channel
4  SUSC# AC-Power-On Default Value................. RO 10 1/0=Ena/DisalRQ10 asPrimary Intrpt Channel
Thisbit iswritten at RTC Index 0D bit-7. 9 1/0=Ena/DisalRQ9 asPrimary Intrpt Channel
3-0 SCI Interrupt Assignment 8 1/0=Ena/DisalRQ8 asPrimary Intrpt Channel
0000 Disable ... default 7 1/0=Ena/DisalRQ7 asPrimary Intrpt Channel
0001 IRQ1 6 1/0=Ena/DisalRQ6 asPrimary Intrpt Channel
0010 Reserved 5 1/0=Ena/DisalRQ5 asPrimary Intrpt Channel
0011 IRQ3 4  1/0=Ena/DisalRQ4 asPrimary Intrpt Channel
0100 IRQ4 3 10=Ena/DisalRQ3asPrimary Intrpt Channel
0101 IRQ5 2 Reserved aways reads 0
0110 IRQ6 1 1/0=Ena/DisalRQ1 asPrimary Intrpt Channel
0111 IRQ7 0 1/0=Ena/DisalRQOasPrimary Intrpt Channel
1000 IRQ8
1001 IRQY 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/DisalRQ13 as Secondary Intr Channel
1101 IRQ13 12 1/0=Ena/Disa IRQ12 as Secondary Intr Channel
1110 IRQ14 11 1/0=Ena/Disa|RQ11 as Secondary Intr Channel
1111 IRQ15 10 1/0=Ena/DisalRQ10 as Secondary Intr Channel
9 1/0=Ena/Disa |RQ9 as Secondary Intr Channel
Offset 43 —Internal Timer Read TeSt...ioieiiiiieiieireee: RO 8 1/0=Ena/DisalRQ8 as Secondary Intr Channel
7-0 Internal Timer Read Test 7 1/0=Ena/Disa | RQ7 as Secondary Intr Channel
6 1/0=Ena/Disa IRQ6 as Secondary Intr Channel
5 1/0=Ena/Disa|RQ5 as Secondary Intr Channel
4  1/0=Ena/Disa | RQ4 as Secondary Intr Channel
3 1/0=Ena/DisalRQ3 as Secondary Intr Channel
2 Reserved ., always reads 0
1 1/0=Ena/DisalRQ1 as Secondary Intr Channel
0 1/0=Ena/DisalRQO as Secondary Intr Channel
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Offset 4B-48 — Power Management /O Base.................. RW Offset 4D — Throttle/ Clock Stop Contral...................... RW
31-16 Reserved ..o always reads 0 7 ThrottleTimer ReSet.......ccocvvvviereeicieneee, def=0
15-7 Power Management |/O Register Base Address. 6-5 Throttle Timer
Port Address for the base of the 128-byte Power OX  4-Bit oo default
Management 1/0 Register block, corresponding to 10 3-Bit
AD[15:7]. The "I/O Space' bit at offset 41 bit-7 11 2-Bit
enables access to this register block. The definitions 4  Fast Clock (7.5us) as Throttle Timer Tick
of the registers in the Power Management [/O O Disable...oooiiicieeeeee e default
Register Block are included in the following section 1 Enable
this document. 3 SMI Level Output (Low)
6-0 0000001b 0 Disable...cocieiiiieieee e default

Offset 4C —Host Bus Power M anagement Contral........ RW
7-4 Thermal Duty Cycle (THM_DTY)
This 4-bit field determines the duty cycle of the
STPCLK# signal when the THRM# pin is asserted
low. Thefield isdecoded asfollows:
0000 RESEIVEd.......ccveeeveeeteeeee e 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 ...cooreiircieee e default
1 Enable
2  Framelnput asResume Event in C3
0 Disable ..o default
1 Enable
1 Reserved aways 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 CPUSTP# assertion during
system suspend mode:

Rx2C[3] Rx4C[0]
Function4 Function 4
1/O Space CfgSpace CPUSTP# Assertion
0 X Immediate
1 0 Wait for CPU Halt
/ Stop Grant cycle
1 1 Wait for CPU

Stop Grant cycle

1 Enable (set this bit for socket-370 copperming)
2 Internal Clock Stop for PCI Idle

1 Enable

1 Internal Clock Stop During C3
0 Disable. ..o default
1 Enable

0 Internal Clock Stop During Suspend
0 Disable...ccooieiceceeeee e default
1 Enable
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Offset 53-50 - GP Timer Control (0000 0000h) .............. RW

31-30

29

28

27-26

25

24

23-16

15-8

5-4

Conserve Mode Timer Count Value
00 1/16S6CONA .....vveereeeteeeree et default
01 1/8 second
10 1 second
11 1 minute

Conserve M ode Status

This bit reads 1 when in Conserve Mode

Conserve Mode Enable
O Distle .. default
1 Enable

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

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

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

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

0O GPLlTimerstopsatO .....ccceveeevvevevennnne default

1 Reload GP1 timer automatically after counting

downto O

GP1 Timer Base

00 DisablE..ccoeeeiiieeeiiieesee s default

01 1/16 second

10 1 second

11 1 minute

GPO Timer Start
On setting this bit to 1, the GPO timer loads the value
defined by bits 15-8 of this register and starts
counting down. The GPO timer is reloaded at the
occurrence of certain peripheral events enabled in the
GP Timer Reload Enable Register (Power
Management I/O Space Offset 38h). If no such event
occurs and the GPO timer counts down to zero, then
the GPO Timer Timeout Status bit is set to one (bit-2
of the Global Status register at Power Management
Register 1/0 Space Offset 28h). Additionally, if the
GPO Timer Timeout Enable bit is set (bit-2 of the
Global Enable register a Power Management
Register 1/0 Space Offset 2Ah), then an SMI is
generated.
GPO Timer Automatic Reload

0 GPOTimerstopsat O ....cccccvevveevnreeninns default

1 Reload GPO timer automatically after counting

downto O

1-0 GPO Timer Base

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

10 1 second

11 1 minute
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Offset 54 — Power Well Control

Offset 55— USB WakeUP ...eoveereeiiiiiiiiiieiiieiienee

7 SMBusClock Sdlect
0 SMBusClock from 14.31818 MHz Divider def
1 SMBusClock from RTC 32.768 KHz

6 STR Power Well Output Gating
O Disthle..cceecreecriccieee e default
1 Enable

5 SUSC#=0for STR
O Distle .. default
1 Enable

4  SUSST1#/ GPO3 Select (Pin V10)

1 GPO3

1 GPO2

Before chip rev C, this definition was reversed

See a'so Function 0 Rx74[7] and 77[4]

2 GPO1/ SUSA# Select (Pin V9)

O SUSAH ..o default
1 GPO1

Before chip rev C, this definition was reversed

See also Function 0 Rx74[7] and 77[4]

1-0 GPOO (SLOWCLK) Output Selection (Pin T8)
00 From GPOO (PMU 1/0 RX4C[Q])........... default
01 1Hz
10 4Hz
11 16Hz

7-3 Resarved always reads 0
2 Deassert SUSST 1# Before PWRGD Rising for Sb
Wakeup
0 Disable. ..o default
1 Enable
1 Reserved
0 USB Wakeup for STR/ST D/Soff
0 Disable...ccooicireeceee e default
1 Enable

Offset 57 —Miscallaneous Control........oeeeiieeieiiieeieiineee.

7-1 Reserved
0 Internal THRM# Output on GPO21
0 Disable....oooiiiiiiicic default
1 Enable
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Offset 58 — GP2 / GP3 Timer Control

Offset 59 —GP2 TIMer ..oovieieiiiiiiiiiiiiiieieicie

7 GP3Timer Start
On setting this bit to 1, the GP3 timer loads the value
defined by Rx5A and starts counting down. The GP3
timer is reloaded at the occurrence of certain events
enabled in the GP Timer Reload Enable Register
(Power Management 1/0O Space Offset 38h). If no
such event occurs and the GP3 timer counts down to
zero, then the GP3 Timer Timeout Status bit is set to
one (bit-13 of the Global Status register at Power
Management Register /O Space Offset 28h).
Additionaly, if the GP3 Timer Timeout Enable bit is
set (bit-13 of the Global Enable register at Power
Management Register 1/0 Space Offset 2Ah), then an
SMI is generated.
6 GP3Timer Automatic Reload
0 GP3Timer stopsat 0
1 Reload GP3 timer automatically after counting
downto O
GP3 Timer Tick Select
00 DisablE..ccoveeeieiieeicieese e default
01 1/16 second
10 1 second
11 1 minute

5-4

3  GP2Timer Start
On setting this bit to 1, the GP2 timer loads the value
defined by Rx59 and starts counting down. The GP2
timer is reloaded at the occurrence of certain events
enabled in the GP Timer Reload Enable Register
(Power Management 1/0 Space Offset 38h). If no
such event occurs and the GP2 timer counts down to
zero, then the GP2 Timer Timeout Status bit is set to
one (bit-12 of the Global Status register at Power
Management Register /O Space Offset 28h).
Additionally, if the GP2 Timer Timeout Enable bit is
set (bit-12 of the Global Enable register at Power
Management Register 1/0 Space Offset 2Ah), then an
SMI is generated.
2 GP2Timer Automatic Reload
0 GP2Timer stopsat 0
1 Reload GP2 timer automatically after counting
downto O
GP2 Timer Tick Select
00 Di
01
10
11

1-0

1/16 second
1 second
1 minute

7 Write: GP2Timer Load Value............... default =0
Read: GP2 Timer Current Count

Offset 5A —GP3 Timer

7 Writee GP3Timer Load Value............... default =0
Read: GP3 Timer Current Count
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Offset 61 — Program Interface Read Value.................... \Wiej
7-0 Rx09 Read Value

The value returned by the register at offset 9h (Programming

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

location.

Offset 62 - Sub ClassRead Valu€......c..cocveevievieeieienneen, WO
7-0 RxO0A Read Value

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

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

location.

Offset 63 - BaseClassRead Value........ooeveeeieieeneneene. WO
7-0 RxO0B Read Value

The vaue returned by the register at offset 0Bh (Base Class

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

location.
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Har dwar e-M onitor -Specific Configuration Reqgisters

System M anagement Bus-Specific Configur ation Reqgisters

Offset 71-70 — Hardware Monitor 1/0 Base................... RW Offset 93-90 —SMBUSI/O BaSe.....ccveiiiieiieiieiiieeins RW
15-7 1/0 Base (128-byte /O space) ................. default =0 31-16 Reserved .o aways reads 0
6-0 Fixed always reads 0000001b 15-4 1/O Base (16-byte |/O space)................ default = 00h

) 3-0 Fixed e aways reads 0001b
Offset 74 Hardware Monitor Control ........occeeeeeenene.. RW
-4 RESEIVED oo awaysreads 0 Offset D2 —SM BusHost Configuration ............oceeeeeeee. RW
3  HardwareMonitoring Interrupt 7-4 Reserved e aways reads 0
0 SMI default 3  SMBuslInterrupt Select
1 sl 0 SMI e default
2-1 Reserved e always reads 0 1 SCi

0 HardwareMonitoring 1/0O Enable
0 Disable hardware monitor functions....... default
1 Enable hardware monitor functions

2 SMBusClock Select
0 Divide down from 14.31818 MHz......... default
1 64 KHz derived from 32.768 KHz RTC clock
1 SMBusIRQ
O DisAle..ciiciieiie e default
1 Enable
0 SMBusHost Controller Enable
0 Disable SMB controller functions......... default
1 Enable SMB controller functions

Offset D3 —SMBusHost Slave Command..........oeeeveeee.
7-0 SMBusHost Slave Command Code.......... default=0

Offset D4 — SM Bus Slave Addressfor Port 1................

7-0 SMBusSlave Addressfor Port 1............... default=0
Bit-0 must be set to O for proper operation

Offset D5 — SM Bus Slave Addressfor Port 2.................

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

Offset D6 — SM Bus Revision 1D

7-0 SMBusRevision Code
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Power M anagement 1/O-Space Reqgisters

Basic Power M anagement Control and Status

1/0O Offset 1-0 - Power M anagement Status................. RWC |/O Offset 3-2 - Power M anagement Enable.................. RW

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

15

14-12
11
10

7-6

31

Wakeup Status (WAK_STYS) ....ccccccvvuenee 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 .o aways reads 0
Abnormal Power-Off (APO_STS)........... default =0
RTC Status (RTC_STS) .cccovvevvercierienns default =0

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

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

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 and the
system will transition into the soft off state.

Reserved .o aways reads 0
Global Status (GBL_STS).....cccccevveienenee 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.
BusMaster Status (BM_STS) ... default=0
This bit is set when a system bus master requests the
system bus. All PCI master, ISA master and ISA
DMA devices are included.

Reserved .o always reads 0
ACPI Timer Carry Status (TMR_STS) .. default =0
The bit is set when the 23 (31st) hit of the 24 (32)
bit ACPI power management timer changes.

The bits in this register correspond to the bits in the Power
Management Status Register at offset 1-0.

15

14-12 Reserved

11
10

7-6

31

Reserved .o, always reads 0

........................................ aways reads 0
Reserved .o always reads 0
RTC Enable (RTC_EN).....cccoovvecnvnreennne 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_STShit is set.

Sleep Button Enable (SB_EN) ................. default =0
This bit may be set to trigger either an SCI or SMI
whenthe SB_STShit 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
Global Enable (GBL_EN)..........cccooenunee. 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 hit is set.

Reserved .o aways reads 0
Reserved ., aways 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.




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 bhit is cleared by hardware when the
BIOS_STS hit is cleared by software. Note that the
setting of this bit will cause an SMI to be generated if
the BIOS_EN hit is set (bit-5 of the Global Enable
register at offset 2Ah).
BusMaster Reload (BMS_RLD)
0 Bus master reguests are ignored by power
management 10giC.......ccovuereeneneeenienenne default
1 Bus master requests transition the processor
from the C3 state to the CO state
SCI Enable (SCI_EN)
Selects the power management event to generate
either an SCI or SMI (for Power / Sleep Buttons &
RTC only)
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 hit (refer to the
General Purpose SCI Enable and General Purpose
SMI Enable registers at offsets 22 and 24). Also,
TMR_STS & GBL_STS aways generate SCI and
BIOS_STS aways generates SMI.

\// N VT82C686B
1/0 Offset 5-4 - Power Management Contral ................. RW 1/0 Offset 0B-08 - Power Management Timer ............... RW
15 Soft Resume 31-24 Extended Timer Value (ETM_VAL)
14 Reserved e alwaysreads 0 This field reads back O if the 24-bit timer option is
13 Sleep Enable (SLP_EN)....ccccceeuneee. always reads 0 selected (Rx41 bit-3).
This is a write-only bit; reads from this bit always 23-0 Timer Value (TMR_VAL)
return zero. Writing a one to this bit causes the This read-only field returns the running count of the
system to sequence into the deep (suspend) state power management timer. Thisis a 24/32-bit counter
defined by the SLP_TYPfield. that runs off a 3.579545 MHz clock, and counts while
12-10 Sleep Type (SLP_TYP) in the SO (working) system state. The timer isreset to
000 Normal On an initial value of zero during a reset, and then
001 Suspendto RAM (STR) continues counting until the 14.31818 MHz input to
010 Suspend to Disk (STD) (also caled Soft Off). the chip is stopped. If the clock is restarted without a
The VCC power plane is turned off while the reset, then the counter will continue counting from
VCCSand VBAT planesremain on. where it stopped.
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 deep state, there is minimal interface between
powered and non-powered planes so that the effort
for hardware design may be well managed.
9  Reserved e always reads 0
8 STD Command Generates System Reset Only
0 Disale ..o default
1 Enable
7-3 Reserved e always reads 0
2 CGlobal Release (GBL_RLS) ............ WO, default =0
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Processor Power M anagement Registers

1/0 Offset 13-10 - Processor & PCI Bus Contral............ RW /0O Offset 14 - Processor Level 2. RO
31-12 Reserved oo always reads 0 7-0 Level 2 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 VT82C686B asserts STPCLK#
0 Enable......oiiieee default to suspend the processor). Wake up from Stop Grant

1 Disable stateis by interrupt (INTR, SMI, and SCI).

10 PCI BusClock Run Without Stop (PCI_RUN)
0 PCKRUN# will be de-activated after the PCI
busisidlefor 26 clocks..........cccccevennee. default
1 PCKRUN#isaways asserted
9 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

8 Assert SLP#for Processor Level 3 Read

1 Enable
Used in Slot-1 systems only.
Reserved
4  Throttling Enable (THT_EN)
Setting this bit starts clock throttling (modulating the
STPCLK# signal) regardless of the CPU state. The
throttling duty cycle is determined by bits 3-0 of this
register.
Throttling Duty Cycle (THT_DTY)
This 4-bit field determines the duty cycle of the
STPCLK# signal when the system is in throttling
mode (the "Throttling Enable" bit is set to one). The
duty cycle indicates the percentage of time the
STPCLK# signal is asserted while the Throttling
Enable bitisset. Thefield 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%

awaysreads 0

Reads from this register return all zeros; writes to this register
have no effect.

1/O Offset 15- Processor Level 3., RO

7-0 Level 3 always reads 0
Reads from this register put the processor in the C3
clock state with the STPCLK# signal asserted. If
Rx10[9] = 1 then the CPU clock is also stopped by
asserting CPUSTP#. Wakeup from the C3 state is by
interrupt (INTR, SMI, and SClI).

Reads from this register return all zeros; writes to this register
have no effect.




Thisbit 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: an SCI or SMI is
generated if the corresponding bit of the General Purpose SCI
or SMI Enable registers, respectively, is set to one.

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

Enable SM1 on setting of the GPI1_STS bit...def=0
Enable SM1 on setting of the EXT_STSbit....def=0

VNS otosies the. VT82C686B
e 0 Delisring Yaluc
General Purpose Power Management Redisters
1/0 Offset 21-20 - General Purpose Status (GP_STS).RWC 1/0 Offset 23-22 - General Purpose SCI Enable............ RW
15 Resarved always reads 0 15 Resarved always reads 0
14 USB Wake-Up Status (UWAK _STS) 14 Enable SCI on setting of the UWAK _ST S bit def=0
For STR/ STD / Soff 13 Enable SCI on setting of the AWAK _STSbit def=0
13 AC97 Wake-Up Status (AWAK_STYS) 12 Enable SCI on setting of the BL_STShit ...... def=0
Can be set only in suspend mode 11 Enable SCI on setting of the LID_STShit .....def=0
12 Battery Low Status(BL_STYS) 10 Enable SCI on setting of the THRM _STS bit def=0
This bit is set when the BATLOW# input is asserted 9 Enable SCI on setting of the USB_STSbit ....def=0
low. 8 Enable SCI on setting of the RING_STSbit .def=0
11 No_tebqol_< Lid Status(LID_STS) 7  Enable SCI on setting of the GPI18_ST S hit..def=0
This bit is set when the LID input detects the edge 6  Enable SCI on setting of the GPI6_STSbit....def=0
selected by Rx2C bit-7 (O=rising, 1=falling). 5  Enable SCI on setting of the GPI5_STS bit....def=0
10 Thermal Detect Status (THRM_STS) 4  Enable SCI on setting of the GPI4_STS bit....def=0
This bit is set when the THRM input detects the edge 3 Enable SCI on setting of the GPI17_STS bit..def=0
selected by Rx2C bit-6 (0=rising, 1=falling). 2 Enable SCI on setting of the GPI16_ST S bit..def=0
9  USB Resume Status (USB_STS) 1  Enable SCI on setting of the GPI1_STSbit....def=0
This bit is set when a USB peripheral generates a 0 Enable SCI on setting of the EXT_STShit ....def=0
resume event. These bits allow generation of an SCI using a separate set of
8 Ring Status (RING_STS) conditions from those used for generating an SMI.
Thisbit is set when the RING# input is asserted low.
7 %?l 1§tT_oggtle§]tatl£ (g;l 1188_'ST _S)t o 1/O Offset 25-24 - General Purpose SMI Enable........... RW
ISDILIS St when the pIn 1S toggred. 15-14 Reserved e always reads 0
6 GPl 6{ EXTSMI6 Toggle Status (GPI6_STS) 13 Enable SMI on setting of the AWAK _STS bit def=0
Thisbitis set when the GPI6 pin is toggl ed. 12 Enable SMI on setting of the BL_STSbit .....def=0
5 %’:gﬁ?ggﬁﬁéﬁfégg;%ﬁnsl)s todaled 11 Enable SMI on setting of theLID_STShit ....def=0
P gg'ed. 10 Enable SMI on setting of the THRM_ST S bit def=0
4 GF.)M{ EXTSMI4 ToggIeSta'gus_ (GPI4_STS) 9 Enable SMI on setting of the USB_ST Sbit ...def=0
Thisbit is set when the GPI4 pin is toggled. 8  Enable SMI on setting of the RING_STSbit def=0
3 GPI17 Toggle Status (GPI117_STS) . el
This bit i o 7 Enable SMI on setting of the GPI118_STSbit.def=0
isbit is set when the GPI17 pinis toggled. : ) _
6 Enable SMI on setting of the GPI16_STS bit...def=0
2 GPI16 Toggle Status (GPI16_STS) : . _
PR o 5 Enable SMI on setting of the GPI5_STS bit...def=0
Thisbit is set when the GPI 16 pin istoggled. . .
4  Enable SMI on setting of the GPI4_STS bit...def=0
1 GPI1Toggle Status(GPI1_STYS) 3 Enable SMI . f the GPI17 STS bit.def=0
This bit is set when the GPI 1 pin istoggled. nable on setting of the - b!t.defzo
0 EXTSMI# Status (EXT_STS) i Enable SM | on setting of the GPI16_ST S bit.def=
0

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




This hit is set at the occurrence of any enabled
primary system activity (see the Primary Activity
Detect Status register at offset 30h and the Primary
Activity Detect Enable register at offset 34h). After
checking this bit, software can check the status bitsin
the Primary Activity Detect Status register at offset
30h to identify the specific source of the primary
event. Note that setting this bit can be enabled to
reload the GPO timer (see bit-0 of the GP Timer
Reload Enable register at offset 38).

Note that SMI can be generated based on the setting of any of
the above bits (see the offset 2Ah Global Enable register bit
descriptionsin 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.

\// o VT82C686B
Generic Power M anagement Registers
1/O Offset 29-28 - Global StatuS.....ccoceevieecciiiieneen, RWC 1/O Offset 2B-2A - Global Enable.....cocveeeeviiiciinee RW

15 GPIO Range 1 Access Status (GR1_STYS)...... def=0 15 GPIO Rangel SMI Enable (GR1_EN).......... def=0

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

13 GP3 Timer Timeout Status (G3TO_STS)...... def=0 13 GP3 Timer Timeout SM| Enable (G3TO_EN)def=0

12 GP2 Timer Timeout Status (G2TO_STS) ...... def=0 12 GP2Timer Timeout SM| Enable (G2TO_EN)def=0

11 SERIRQ SMI Status (SSMI_STS)....cccveeuenene def=0 11 SERIRQ SMI Enable (SSMI_EN) .....cccccceueneee def=0

10 SLPEna(Rx5[5]) Wr SMI| Status (SE_STS). def=0 10 SERIRQ SMI Enable (SE_EN) ...cccecevvvvrienen def=0

9  Reserved s always reads 0 9  Reserved always reads 0

8 PCKRUN# Resume Status (PRRSM_STYS).... 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_STYS)............ def=0 6 SMI on Software SM1 (SW_SMI_EN) ........... def=0
This bit is set when the SMI_CMD port (offset 2F) is This bit may be set to trigger an SMI to be generated
written. when the SW_SMI_STShit is set.

5 BIOSStatus(BIOS STS) .ccoccenvrierieieereneenes def=0 5 SMI on BIOS Status (BIOS _EN) ....cceeveeeeee. def=0
This bit is set when the GBL_RLS bit is set to one This bit may be set to trigger an SMI to be generated
(typically by the ACPI software to release control of when the BIOS_STS bit is set.
the SCI/SMI lock). When this bit is reset (by writing
aoneto 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 SMIl onlLegacy USB (LEG_USB_EN)............ def=0
Thishit is set when alegacy USB event occurs. This bit may be set to trigger an SMI to be generated

whenthe LEG_USB_STShit is set.

3  GP1lTimer TimeOut Status (GP1TO_STS)..def=0 3  SMI on GP1Timer TimeOut (GP1TO_EN) .def=0
Thisbit is set when the GP1 timer times out. This bit may be set to trigger an SMI to be generated

when the GP1TO_STSbit is set.

2 GPOTimer TimeOut Status (GPOTO_STS).. def=0 2 SMIl on GPO Timer TimeOut (GPOTO_EN) .def=0
Thisbit is set when the GPO timer times out. This bit may be set to trigger an SMI to be generated

when the GPOTO_STSbit is set.

1 Secondary Event Timer Time Out Status 1 SMI on Secondary Event Timer Time Out
(STTO_STS) eeeceeeeeeeeeeeeveesee s 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. whenthe STTO_STShit is set.

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

This bit may be set to trigger an SMI to be generated
when the PACT_STShit is set.
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|/O Offset 2D-2C - Global Control (GBL CTL)............ RW [/O Offset 2F - SMI Command (SM1 CMD) ......o.e.eee... RW
15-12 Reserved e always reads 0 7-0 SMI Command
11 IDE Secondary Bus Power -Off Writing to this port sets the SW_SMI_STS bit. Note
O Disthle...cceecricricecece e default that if the SW_SMI_EN bit is set (see bit-6 of the
1 Enable Global Enable register at offset 2Ah), then an SMI is
10 IDE Primary Bus Power-Off generated.
0 Disable ..o default
1 Enable
9  Resarved e aways reads 0
8 SMI Active (INSMI)
0 SMIINaCHiVe. ..o, default
1 SMI Active. If the SMIIG bit is set, this hit
needs to be written with a 1 to clear it before
the next SMI can be generated.
7 LID Triggering Polarity
0 RISNGEAgE....cccoevvveie e default
1 Faling Edge
6 THRM# Triggering Polarity
0 RISINgEdge......ccovrieirieirieeeee default
1 Faling Edge
5 Battery Low Resume Disable
0 Enableresume.......c.ccoveveeeriiencnenenne, default
1 Disable resume from suspend when
BATLOWH# is asserted
4  SMI Lock (SMIIG)

0 Disable SMI Lock
1 Enable SMI Lock (SMI low to gate for the
NEXE SMI) i default

Wait for Halt / Stop Grant Cycle for CPUSTP#
Assertion

O DONMtWat...coooeiereee e default

1 Wait
This bit works with Rx4C[7] of PCl configuration
space to control the start of CPUST P# 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 agan by
PBOR_STS to switch the system into the soft-off
state.

BIOS Release (BIOS_RLYS)
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 bit to be set).
SM1 Enable (SMI_EN)
0 Disableall SMI generation..................... default
1 Enable SMI generation
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1/0 Offset 33-30 - Primary Activity Detect Status....... RWC

1/0 Offset 37-34 - Primary Activity Detect Enable........ RW

These bits correspond to the Primary Activity Detect Enable
bits in offset 37-34. All bits default to O, are set by hardware
only, and may only be cleared by writing 1sto the desired bit.

31-11 Reserved e awaysread O

10 Audio Access Status......cccoveverieevennnnne. (AUD_STS)
Set if Audiois accessed.

9 Keyboard Controller Access Status.....(KBC_STS)

Set if the KBC is accessed via l/O port 60h.

8  VGA AcCCeSS Status.......cocveerereeeeneennes (VGA_STYS)
Set if the VGA port is accessed via 1/O ports 3B0-
3DFh or memory space A0O00-BFFFFh.

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

6  Serial Port B Access Status.............. (COMB_ST9)
Set if the seria port is accessed via 1/O ports 2F8-
2FFh or 2E8-2Efh (COM2 and COM4 respectively).

5 Serial Port A Access Status.............. (COMA_STS)
Set if the serial port is accessed via 1/O ports 3F8-
3FFh or 3E8-3EFh (COM1 and COM 3, respectively).

4 Floppy AcCess Status.......ccooeverereeerienenns (FDC_STY9)
Set if the floppy controller is accessed via I/O ports
3F0-3F5h or 3F7h.

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

Set if the IDE controller is accessed via 1/O ports
170-177h or 376h.

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

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

0 PCl Master Access Status.........ccceeeenee. (DRQ_STYS)
Set on the occurrence of PCI master activity.

Note: The bits above correspond to the bits of the Primary
Activity Detect Enable register at offset 34 (see right hand
column of this page): if the corresponding bit is set in that
register, setting of the above bits will cause the PACT_STS hit
to be set (bit-0 of the Global Status register at offset 28).
Setting of PACT_STS may be set up to enable a "Primary
Activity Event”: an SMI will be generated if PACT_EN is set
(bit-0 of the Global Enable register at offset 2Ah) and/or the
GPO timer will be reloaded if the "GPO Timer Reload on
Primary Activity” bit is set (bit-O of the GP Timer Reload
Enable register at offset 38 on this page).

Note: Bits 2-9 above also correspond to bits of the GP Timer
Reload Enable register (see offset 38 on next page): If bitsare
set in that register, setting a corresponding bit in this register
will cause the GP1 timer to be reloaded.

These hits correspond to the Primary Activity Detect Status
bits in offset 33-30. Setting of any of these bits also sets the
PACT_STS hit (bit-0 of offset 28) which causes the GPO timer
to be reloaded (if PACT_GPO_EN is set) or generates an SMI
(if PACT_EN is set).

31-11 Reserved alwaysread O

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

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

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

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

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

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

4  SMI on Floppy Status........cccceeeveveniennene (FDC_EN)
0 Don'tset PACT_STSif FDC_STSisset.....def
1 SetPACT_STSif FDC_STSisset

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

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

1 SMIlonPrimary INTR Status.............. (PIRQ_EN)
0 Don'tset PACT_STSif PIRQ_STSisset....def
1 SetPACT_STSif PIRQ_STSisset

0 SMI on PCl Master Status........ccceeeee.. (DRQ_EN)
0 Don'tset PACT_STSif DRQ_STSisset ....def
1 SetPACT_STSif DRQ_STSisset
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|/O Offset 3B-38 - GP Timer Reload Enable.................. RW [/O Offset 40 — Extended 1/O Trap Status................... RWC
All bitsin this register default to O on power up. 7-5 Reserved awaysread O
31-8 Resarved o alwaysread O 4  BIOSWrite Enable Status................... (BWR_STYS)
7 GP1Timer Reload on KBC Access (Function 0 Rx40[7])
0 Normal GP1 Timer Operation................ default 32 Resarved alwaysread O
1 Setting of KBC_STS causes the GP1 timer to 1 GPIO Range 3 Access Status.............. (GPR3_STYS)
reload. 0 GPIO Range 2 Access Status.............. (GPR2_STYS)
6 GP1Timer Reload on Serial Port Access
0 Norma GP1 Timer Operation _______________ default 1/O Offset 42 — Extended |/O Trap Enable.................... RW
1 Setting of COMA_STS or COMB_STS causes 7-5 Reserved e awaysread O
the GP1 timer to reload. 4  SMI on BIOSWrite.....coooeeeveecieecieenens (BWR_EN)
0 Disable...cociiiiiceee e default
5  ReSEVED oo awaysread 0 1 Enable
32 Resarved alwaysread O
4  GP1Timer Reload on VGA Access 1 SMI on GPIO Range 3 Access.............. (GPR3_EN)
0 Normal GP1 Timer Operation ............... default 0 Disabl€...ccceiciieieieceeeee e default
1 Setting of VGA_STS causes the GP1 timer to 1 Enable
reload. 0 SMI on GPIO Range 2 Access.............. (GPR2_EN)
3 @_ Timer Reload on |DE/F|ODDV Access O Disable...cooooeeeeeeeeeeeee e default
0 Normal GP1 Timer Operation ............... default 1 Enable
1 Seting of FDC_STS, SIDE_STS, or
PIDE_STS causes the GP1 timer to reload.
2 GP3Timer Reload on GPIO Range 1 Access
0 Norma GP3 Timer Operation ............... default

1 Setting of GR1_STS causes the GP3 timer to
reload.
1 GP2Timer Reload on GPIO Range 0 Access
0 Norma GP2 Timer Operation
1 Seting of GRO_STS causes the GP2 timer to
reload.

0 GPOTimer Reload on Primary Activity
0 Norma 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 |/O Registers

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

1/0 Offset 4B-48 - GPI Port Input Value (GPIVAL)......RO

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

7  RING#Input Value.......coceoereninnenne (GPI7 pin)
6 SMBALRT#Input Value.........c.ccoeueee. (GPI16 pin)
5 PME#Input Value.......coovineenicennne. (GPI5 pin)
4  SLPBTN# Input Value.........cccooreeenne. (GPI4 pin)
3 General PurposeInput 17 Value......... (GPI117 pin)
2 General PurposeInput 16 Value......... (GPI116 pin)
1 General Purposelnput 1Value............. (GPI1 pin)
0 EXTSMI#Input Value
[/0O Offset 456 —SM | /IRQ / Resume Status .....coeeeeeeeneee.s RO
7-5 Reserved always reads 0

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

OFr NW

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

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

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

chip)
31-26 Reserved oo aways reads 0
25-0 GPO[25-0] Output Value................ def = 3FFFFFFh
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System M anagement 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.
/0 Offset 00— SMBusHost StatusS....cooceeeeeeeeeereeneneene, RWC 1/0 Offset 01h — SM Bus Slave Status........cccceeeeeeeeee. RWC
7-5 Reserved e always reads 0 7-6 Resarved e alwaysreads 0
4  Failed BusTransaction..........cccceevenenesennenn RwC 5  Alert Status ...coceeeeeeeeiereeeeeeee e RwWC
0 SMBus interrupt not caused by failed bus 0 SMBus interrupt not caused by SMBALERT#
tranSaCction .......c.ccevereenenecneec s default SIGNAl e default
1 SMBus interrupt caused by failed bus 1 SMBus interrupt caused by SMBALERT#

transaction. This bit may be set when the
KILL bit (1/O Rx02[1]) is set and can be
cleared by writing a1 to this bit position.

3 BUSCOlliSION....ccoceiieececececeeeee e RwWC
0 SMBus interrupt not caused by transaction
COISION . default

1 SMBus interrupt caused by transaction

collision. Thishit isonly set by hardware and
can be cleared by writing a 1 to this hit
position.
2 DeviceError
0 SMBus interrupt not caused by generation of
an SMBus transaction error .................... default
1 SMBus interrupt caused by generation of an
SMBus transaction error (illega command
field, unclaimed host-initiated cycle, or host
device timeout). This bit is only set by
hardware and can be cleared by writing a 1 to
this bit position.

1 SMBUSINtErTUPLt...ooieeeeeeee e RwC
0 SMBusinterrupt not caused by host command
COMPIELION.....ccceeireeeece e default

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

position.
0 HOStBUSY oottt RO
0 SMBus controller host interface is not
processing a command ...........cceeeeeeereenne. default

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

signal. This bit will be set only if the Alert
Enable bit is set in the SMBus Slave Control
Register at 1/0 Offset R0O8[3]. This bit is only
set by hardware and can be cleared by writing
altothisbit position.
4 Shadow 2 SEatUS......cccccevevenereeeeeeneee e seenens
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 hit is only set by
hardware and can be cleared by writing a 1 to
this bit position.
3 Shadow 1 StatuS......ccccceiererieneneeieece e
0 SMBus interrupt not caused by address match
to SMBus Shadow Address Port 1......... default
1 SMBus interrupt or resume event caused by
dave cycle address match to SMBus Shadow
Address Port 1. This bit is only set by
hardware and can be cleared by writing a 1 to
this bit position.
2 Slave Status
0 SMBus interrupt not caused by dave event
MEECH i default
1 SMBus interrupt or resume event caused by
dlave cycle event match of the SMBus Slave
Command Register a PClI Function 4
Configuration Offset D3h (command match)
and the SMBus Slave Event Register at
SMBus Base + Offset OAh (data event match).
This bit is only set by hardware and can be
cleared by writing a 1 to this bit position.

1 Resarved . always reads 0
0 SAVEBUSY oo RO
0 SMBus controller slave interface is not
processing data........ccccoeeveereeieeieesnene default

1 SMBus controller dlave interface is busy
receiving data. None of the other SMBus
registers should be accessed if thishit is set.
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1/0 Offset 02h —SMBusHost Control........occeeeeneeen.. RW 1/0 Offset 03h — SMBusHost Command........................ RW
7  Reserved s always reads 0 7-0 SMBUSHost Command .........ccoceeveeenene default =0
6 Start aways reads 0 This field contains the data transmitted in the

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

1 Start Execution of Command
Writing a 1 to this bit causes the SMBus
controller host interface to initiate execution of
the command programmed in the SMBus
Command Protocol field (bits 4-2). All
necessary registers should be programmed
prior to writing a 1 to this bit. The Host Busy
bit (SMBus Host Status Register bit-0) can be
used to identify when the SMBus controller
has completed command execution.
5-2  SMBus Command Protocol
0000 Quick Read or Write .......ccceveeeveireennenns default
0001 Byte Read or Write
0010 Byte Data Read or Write
0011 Word Data Read or Write
0100 Process Call
0101 Block Read or Write
0110 12C with 10-bit Address
0111 Reserved
1000 -reserved-
1001 -reserved-
1010 -reserved-
1011 -rreserved-
1100 12C Process Call
1101 12C Block
1110 12C with 7-bit Address
1111 Universal
1 Kill Transaction in Progress
0 Normal host controller operation ........... default
1 Stop host transaction currently in progress.
Setting this bit also sets the FAILED status bit
(Host Status hit-4) and asserts the interrupt
selected by the SMB Interrupt Select bit
(Function 4 SMBus Host Configuration
Register RxD2[3]).
0 Interrupt Enable
0 Disableinterrupt generation................... default
1 Enable generation of interrupts on completion
of the current host transaction.

[/O Offset 04h —SMBusHost ADAress......ooeeeeveeeieeeeeens

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

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

0 SMBUSReador Write
0 ExecuteaWRITE command................. default
1 Execute aREAD command
1/O Offset 05h —SMBusSHOSt Data 0...ceveeeiieeeiiiieeeeeianes RW

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

7-0 SMBUSData0......ccoovevvveeieeieee e default =0
For Block Write commands, this field is programmed
with the block transfer count (a value between 1 and
32). Counts of O or greater than 32 are undefined.
For Block Read commands, the count received from
the SMBus device is stored here.

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

7-0 SMBUSDatal.....cccoooiieenieieieneeseenns default =0

1/O Offset 07h —SM BUS BIOCK Data ..eieeeeieiieeeeriieeeeraaes

Reads and writes to this register are used to access the 32-byte
block data storage array. An internal index pointer is used to
address the array. It is reset to O by reads of the SMBus Host
Control register (1/0 Offset 2) and incremented automatically
by each access to this register. The transfer of block data into
(read) or out of (write) this storage array during an SMBus
transaction always starts at index address 0.

7-0 SMBUSBIOCK Data......cccooervereereeneninenns default=0




\// i V' T82C686B
1/0 Offset 08h — SMBusSaveControl.......c..ccceeveeeen.. RW 1/0 Offset 09h — SM Bus Shadow Command.................... RO
7-4 Reserved e always reads 0 This register is used to store command values for external
3 SMBusAlert Enable SMBus master accesses to the host slave and slave shadow

O Disable..ciieieeee e default ports.
1 Enable generation of an interrupt or resume 7-0 Shadow Command........cccceeeeeivrerieereane. default =0

event on the assertion of the SMBALERT#
signal
2 SMBusShadow Port 2 Enable
0 Disable ..o default
1 Enable generation of an interrupt or resume
event on external SMBus master generation of
a transaction with an address that matches the
SMBus Slave Shadow Port 2 register (PCl
function 4 configuration register RxD5).
1 SMBusShadow Port 1 Enable
0 Disable ... default
1 Enable generation of an interrupt or resume
event on external SMBus master generation of
a transaction with an address that matches the
SMBus Slave Shadow Port 1 register (PCI
function 4 configuration register RxD4).
0 SMBusSlave Enable

1 Enable generation of an interrupt or resume
event on external SMBus master generation of
a transaction with an address that matches the
SMBus host controller slave port of 10h, a
command field which matches the SMBus
Slave Command register (PCl function 4
configuration register RxD3), and a match of
one of the corresponding enabled events in the
SMBus Slave Event Register (1/0 Offset OAh).

This field contains the command value which was
received during an external SMBus master access
whose address field matched the host dave address
(10h) or one of the slave shadow port addresses.

1/0 Offset 0Ah — SM Bus Slave Event

This register is used to enable generation of interrupt or
resume events for accesses to the host controller’s dave port.
15-0 SMBusSlaveEvent ........cccoccveineiinicnne. default =0
This field contains data bits used to compare against
incoming data to the SMBus Slave Data Register (1/0
Offset OCh). When abit in this register is set and the
corresponding bit the Slave Data register is also set,
an interrupt or resume event will be generated if the
command value matches the value in the SMBus
Slave Command register and the access was to
SMBus host address 10h.

1/0 Offset 0OCh —SMBus SlaveData .......ccocooveeiiieeennneee,

This register is used to store data values for external SMBus
master accesses to the shadow ports or the SMBus host
controller’s slave port.

15-0 SMBusSlaveData.......ccccevoeenernerienrenne. default =0
This field contains the data value which was
transmitted during an external SMBus master access
whose address field matched one of the slave shadow
port addresses or the SMBus host controller save
port address of 10h.
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d ] ) ] Offset 29 — FAN1 (Pin T12) Count Reading.................. RW
Hardware Monitor 1/O Space Repisters Offset 2A — FAN2 (Pin U12) Count Reading............... RW

The 1/0 base address for access to the Hardware Monitor
registersis defined in Rx71-70 of function 4 PCI configuration
space. The hardware monitor 1/0O space is enabled for 1/O
access by the system if Rx74[0] = 1.

Offset 13— AnalogData15-8 .....coeeeeeiiiiiiieeee, RW
Offset 14— AnalogData 7-0 .ooveevveveeeeeieeiiiieee, RW
Offset 15 —Digital Data 7-0.ceveeevieieeiiiiciiicie RW
Offset 16 — Channel Counter .......ccoceveveevievieiecieieee, RW
Offset 17 — Data Valid & Channel Indicators................. RW

Offset 1D — TSENS3 Hot Temperature High Limit ....... RW
Offset 1E —TSENS3 Hot Temp HysteresisL o Limit.....RW

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

Offset 20 — TSENSI1 Temperature Reading..................... RW

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

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

Offset 31 — VSENS3 Voltage High Limit (53V)................ RW
Offset 32 —VSENS3 Voltage Low Limit (5V) ................ RW
Offset 33 — VSENSA Voltage High Limit (12V).............. RW
Offset 34 —VSENSA Voltage Low Limit (12V) .............. RW
Offset 35— Reserved (-12V Sense High Limit)............... RW
Offset 36 — Reserved (-12V Sense Low Limit)................ RW
Offset 37 — Reserved (-5V Sense High Limit).......c.e...e... RW
Offset 38 — Reserved (-5V SenseLow Limit).................. RW

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

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

Offset 39 — TSENSI1 Hot Temperature High Limit........ RW
Offset 3A —TSENSIHot Temp HysteresisLo Limit...... RW

Offset 3B —FAN1 Fan Count Limit ..ooceeeeeiieiiiiiieeeieieeee, RW
Offset 3C —FAN2 Fan Count Limit.....coceeieiiiiiieeiienneee. RW

Temperature sensor 2 is an external sensor input on pin Y13
which has 10-bit resolution. The high order 8 bits are stored
here and the low order 2 bits are stored in Rx49[5-4]. Only
the high order 8 bits are used for comparison with the limit
valuesin offsets 3D and 3E.

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

Offset 27 — Reserved (-12V Sense Voltage Reading)...... RW
Offset 28 — Reserved (-5V _Sense Voltage Reading)........ RW

The above two locations store the number of counts of the
internal clock per fan revolution for the low limit of the fan
Speed.

Offset 3D — TSENS2 Hot Temperature High Limit....... RW
Offset 3E —TSENS2 Hot Temp HysteresisLo Limit..... RW

Offset 3F — Stepping ID NUMbBbEr i, RW

Note:  For high limits, comparisons are “greater than”
comparisons. For low limits, comparisons are “less than or
equal” comparisons.

One consequence of the above is that if high limits are set to
all ones (FFh or 11111111b), interrupts are disabled for high
limits (i.e., interrupts will only be generated for cases when
voltages are equal to or below the low limits).
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Offset 40 -Hardware M onitor Configuration ................ RW
7 Initialization
0 Normal operation ..........cccccvverererenienen default

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

6 ChassisIntrusion Reset

0 Normal operation .........ccceeeevceeveesecnene default
1 Reset the ChassisIntrusion pin
54 Reserved (RIW) oo default =0

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

2 Reserved s always reads 0
1 HardwareMonitor Interrupt Enable
0 Disable hardware monitor interrupt output.. def
1 Enable hardware monitor interrupt output
0 Start
0 Place hardware monitor in standby mode.... def
1 Enable startup of hardware monitor logic.
At startup, limit checking functions and
scanning begins.  All high and low limits
should be set prior to turning on this bit. Note:
the hardware monitor interrupt output will not
be cleared if the user writes a zero to this bit
after an interrupt has occurred (the hardware
monitor interrupt clear bit must be used for this
purpose).




VI T%'Illlﬂlﬂ!ig;il‘lf

VT82C686B

Offset 41 —Hardware M onitor Interrupt Status1........... RO Offset 43 —Hardware M onitor Interrupt Mask 1.......... RW
7 Fan2Error 7 Fan 2 Count Error Mask
O NOEITON o default 0 Enableinterrupt on error status bit set ......... def

1 Fan 2 count limit exceeded
6 Fan1lError

(O I N[O X< 1 (o] (S default
1 Fan 1 count limit exceeded
5 Reserved s always reads 0

4  TSENSIL Temperature Error
O NOETOM i default
1 High or low hot temperature limit exceeded.
The interrupt mode is determined by
Temperature Resol ution register Rx4B[1-0].
3 VSENS3VoltageError (5V)
O NOEITON .ottt default
1 Highor low limit exceeded
2 Internal CoreVCC Voltage Error (3.3V)
O NOETOM i default
1 Highorlow limit exceeded
1 VSENS2VoltageError (2.5V NB Core Voltage)
O NOEITON .ottt default
1 Highor low limit exceeded
0 VSENSI1 VoltageError (2.0v CPU Core Voltage)
O NOETOM i default
1 Highorlow limit exceeded

1 Disableinterrupt on error status bit set

6 Fan1Count Error Mask
0 Enableinterrupt on error status bit set ......... def
1 Disableinterrupt on error status bit set

5 TSENS1 Thermal Alarm Control M ask
0 Enable TSENS1 over-temp condition to

control the thermal alarm (function 4 Rx40[7]
automatic CPU clock throttling must be set )def

1 Disable

4  TSENSIL Temperature Error Mask
0 Enableinterrupt on error status bit set ......... def
1 Disableinterrupt on error status bit set

3 VSENS3VoltageError Mask (5V)
0 Enableinterrupt on error status bit set ......... def
1 Disableinterrupt on error status bit set

2 Internal Core VCC Voltage Error Mask (3.3V)
0 Enableinterrupt on error status bit st ......... def
1 Disableinterrupt on error status bit set

1 VSENS2Voltage Error Mask (2.5V NB Core)
0 Enableinterrupt on error status bit set......... def
1 Disableinterrupt on error status bit set

0 VSENSI1 Voltage Error Mask (2.0V CPU Core)
0 Enableinterrupt on error status bit st ......... def
1 Disableinterrupt on error status bit set

Offset 42 Hardware Monitor Interrupt Status?2........... RO Offset 44 Hardware Monitor Interrupt Mask 2.......... RW
7  TSENS3 (Internal Bandgap) Temp Error 7 TSENS3 Temperature Error Mask
O NOEITOM oo default 0 Enableinterrupt on error status bit set ......... def

1 High or low hot temperature limit exceeded.
Interrupt mode is determined by Rx4B[5-4].

6-5 Reserved always reads 0
4  ChassisError
(O I N (o X = 1 (o] (S default

1 ChassisIntrusion has gone high
3  TSENS2 Temperature Error
O NOEITON .ot default
1 High or low hot temperature limit exceeded.
Interrupt mode is determined by Rx4B[3-2].

2-1 Reserved e aways reads 0
0 VSEN$AVoltageError (12V)
O NOEBITON .ot default

1 Highor low limit exceeded

Note: When either status register is read, status conditions in
that register are reset. In the case of voltage priority
indications, if two or more voltages were out of limits, then
another indication would automatically be generated if it was
not handled during interrupt service. Errant voltages may be
disabled in the control register until the operator has time to
clear the errant condition or set the limit higher or lower.

1 Disableinterrupt on error status bit set
6 TSENS3 Thermal Alarm Control Mask
0 Enable TSENS3 over-temp condition to
control the thermal alarm (function 4 Rx40[7]
automatic CPU clock throttling must be set) def
1 Disable
5 TSENS2 Thermal Alarm Control Mask
0 Enable TSENS2 over-temp condition to
control the thermal alarm (function 4 Rx40[7]
automatic CPU clock throttling must be set) def
1 Disable
4 ChassisError Mask
0 Enableinterrupt on error status bit set ......... def
1 Disableinterrupt on error status bit set
3  TSENS2 Temperature Error Mask
0 Enableinterrupt on error status bit set ......... def
1 Disableinterrupt on error status bit set
2-1 Resarved always reads 0
0 VSEN$AVoltageError Mask (12V)
0 Enableinterrupt on error status bit st ......... def
1 Disableinterrupt on error status bit set
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Offset 47 -Hardware M onitor Fan Configuration......... RW

7-6 Fan 2RPM Control
00 Divideby 1
01 Divideby 2
10 Divideby 4
11 Divideby 8
5-4 Fan 1RPM Control
00 Divideby 1
01 Divideby 2
10 Divideby 4
11 Divideby 8
30 Reserved always reads 0

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

Upper 8 bits are stored in offset 1Fh

TSENS2 Value Low-Order Bits

Upper 8 bits are stored in offset 21h

54

3 Over Temperature Active Low for PMU to
Control Stop Clock

0 Disable ..o default
1 Enable

2 ChassisActive Low Output 20 msec
0 Disable oo default
1 Enable

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

0 Resarved always reads 0

7-6

54
3-2

VT82C686B
Offset 4B —Temperature Interrupt Configuration ........ RW
TSENS1 Value Low-Order Bits........cc........ def =00

Upper 8 bits are stored in offset 20h
TSENS3 Hot Temp Interrupt Mode............ def =01
TSENS2 Hot Temp Interrupt Mode........... def = 01
TSENS1 Hot Temp Interrupt Mode........... def =01

1-0

The following applies to each of the above 3 fields

00 Default Interrupt Mode. An interrupt occurs if
the temperature goes above the hot limit. The
interrupt will be cleared once the status register
is read, but will be generated again when the
next conversion is completed. Interrupts will
continue to be generated until the temperature
goes below the hysteresis limit.
One-Time Interrupt Mode. An interrupt is
generated if the temperrature goes above the
hot limit. The interrupt will be cleared when
the status register is read. Another interrupt
will not be generated until the temperature first
drops below the hysteresislimit............. default
Comparator mode. An interrupt occurs if the
temperature goes above the hot limit. This
interrupt remains active until the temperature
goes below the hot limit (i.e., no hysteresis).
11 Default Interrupt Mode (same as 00)

01

10




VNS otosies the. VT82C686B
A Detioening Value
Function 5 & 6 Registers- AC97 Audio & Modem Codecs Offset 9 - Programming Interface (00N).......ccceceeveieeeee.. RO
The codec interface is hardware compatible with AC97 and - &¢te A - Sub Class Code (01h=Audio Device)........... RO
SoundBlaster Pro. There are two sets of software accessible
registers: PCl configuration registers and /O registers. The Offset B - Base Class Code (04h=Multimedia Device) ..... RO
PCI configuration registers for the Audio Codec are located in )
the functlon 5 PC' Conflgurmlon Space of the VTSZCGSGB Off%t D - LatenCV T|ma’ (OOh) ......................................... RO
The PCI configuration registers for the Modem Codec are ) h
located in the function 6 PCI configuration space. The 1/O Offset E - Header Type (00N ..veeieeiiiiiiiieeeeeei RO
registers are located in the system /O space. Offset F - BIST (00N) ..o RO
PCI Configuration Space Header — Function 5 Audio Offset 13-10 - Base Address0 — SGD Control / Status.. RW
31-16 Reserved oo aways reads 0
Offset 1-0-Vendor ID ...oooveeeeieeeeieiieeiee i, RO 15-8 Base Address......ccccoveeveeevvecsieeeseeeenn default = O0h
0-7 Vendor ID ocoeveneees (1106h = VIA Technologies) 7-0  00000001b (256 bytes)
OffSet 3-2 - DEVICE D e RO  Offset17-14- BaseAddress1—FM NMI Status........... RW
0-7 DevicelD (3058h = 82C686B Audio Codec) 31-16 Reserved . alwaysreads O
15-2 Base AdAress.....ccoceeveveveeesveesieesnnen, default = 0000h
Offset 5-4- CommaNd......coceveveeeeeeeiiciie RW 1-0 01b (4 bytes)
15-10 Reserved o always reads 0
9 Fast Back-t0-BacK.......cccecevvevvniereneeiennennn, fixedat O Offset 1B-18 - Base Address2 —MIDI POt ..oceeeeeceeeee. RW
8  SERRHENADIE.......oooooorveeseeeeeeeereeereereen fixed at 0 31-16 Reserved oo, always reads 0
7 AAOress SEPPING ...vveeeeveeeeeeeeeesereeesseenenes fixed at O 15-2 Base Address.....ccvveeeveenenenncnnenne default = 0330h
6  Parity Error RESPONSe.......covveevverereerrerennees fixed at 0 1-0 01b (4 bytes)
5 VGA Palette SN00p .....cccovvrermeenrereenreneenens fixed at O ;
. Offset 1F-1C - Base Add 3 —Codec Reqgister ShadowRW
4 Memory Writeand Invalidate................... fixed at O 31-16 R edase = odec Red :Ir 2 gav(\; 0
3 Special Cycle Monitoring .........cceeveeeennne. fixed at 0 ] BNV o ways reads
. 15-2 Base AdAress....cocevvveveeenieesieesnnen, default = 0000h
2  BUSMASEr ..o fixedat O 1.0 01b (4 bt
1 MEMOrY SPACe....cccerrrererereeeeeeeererereeneenenes fixedat O ] (4 bytes)
0 1/OSpace ..ccovveeveeeeeee, default=0 (disabled) Offset 2F-2C — Subsystem ID / Sub Vendor ID............. RO*
* 1 1 1 i 1 - =
OFffSet 7-6 = SALUS oo Rwc | hisregister isRWif function 5-6 Rx42[5] = 1
15 Detected Parity Error .........cccccueueeee. always reads 0 Offset 34 — Capture Pointer (CON) ..o RO
14 Signalled System Error......ccoceevvveccnennn default=0 .
13  Recsived Magter Abort... fixed a O Offset 3C - Interrupt Lin€.....ooieveeeieeieieieeesieieieees RW
12 Received Target ADOrt coovvvvvevevevveeeeeeeeeeee. fixed at O 7-4 Rese_rved ............... RIS awaysreads 0
11 Signalled Target ADOrt .......eeeeeeeeeerereeeeeee fixed a 0 3-0  Audio Interrupt Routing
10_9 DEVSEL# Timing 0000 DI%bIe --------------------------------------------------- defal.jlt
00 Fast 0001 IRQ1
0L MEAIUM oo seneeeeee fixed 0010 Reserved
10 Slow 0011 IRQS
11 Reserved 0100 IRQ4
8 DataParity Error......cccevieiinceececennne, fixedat O 0101 IRQ5
7  Fast Back-to-Back Capable.............cco........ fixedat O 0110 IRQ6
6-5 Reserved alwaysreads 0 0111 IRQ7
A PM LL oo fixed at 1 1882 :ggg
30 R = [ a eads 0
eV waysreads 1010 IRQ10
Offset 8 - Revision ID (NNN) ..., RO 1011 IRQ11
7-0  Silicon Revision Code 1100 IRQ12
10h Revision A 1101 IRQ13
11h Revision B 1110 1IrRQ14
12h RevisionC 1111 Disable
13h RevisionD Offset 3D - Interrupt Pin (03h) ..o RO
14h RevisonE Offset 3E - Minimum Grant (00N) ........ccevevieiieieieieenee. RO
20h RevisonH Offset 3F - Minimum Latency (00h) ...........cvvvevvveveveeeeee RO




VI T%'Illlﬂlﬂ!ig;il‘lf

VT82C686B

PCI Configuration Space Header — Function 6 M odem

Offset 1-0-Vendor ID ..ccovveeeciiiiiiiiiiiiieiiiee, RO
0-7 Vendor ID ..o (1106h = VIA Technologies)
Offset 3-2- DeVICeID i, RO
0-7 DevicelD (3068h=82C686B Modem Codec)
Offset 5-4- Command .....oeveeiiniiiiiiiiiiiiiiiiie RW
15-10 Reserved v aways reads 0
9  Fast Back-t0-BacK........ccceeervnrireneeiennnnne, fixed at O
8 SERR#ENaDIE.....ccccooiceic s fixed at O
7 Address Stepping .....ccocceceiieviiineienienee fixed at O
6  Parity Error ReSpONSE.....ccoovevveevnreeerereens fixed at O
5 VGA Palette Snoop ........cccoveveriicicnnicen fixed at O
4  Memory Writeand Invalidate................... fixed at O
3 Special Cycle Monitoring.......ccocveeeneneeenne fixedat O
2  BuUSMaster ..., fixed at O
1 Memory Space......cccconiiericinseccseeees fixedat O
0 /O Space . default=0 (disabled)
Offset 7-6 - StAtUS..eveeiiiiiiiiiiiiiiiiiicicci RWC
15 Detected Parity Error .......ccccceeeeennee. aways reads 0
14 Signalled System Error ..o, fixed at O
13 Received Master Abort.......cccocvvveervnnne, fixedat O
12 Received Target Abort ..o, fixed at O
11 Signalled Target Abort.......cocoecvvvvvccenvnnne, fixed at O
10-9 DEVSEL# Timing
00 Fast
01 Medium...ccoeiiiciiiee e fixed
10 Slow
11 Reserved
8 DataParity Error.....ccnnccnrenenns fixed at O
7  Fast Back-to-Back Capable........................ fixed at O
6-0 Reserved e aways reads 0
Offset 8- Revision ID (NNN) v, RO
7-0 Silicon Revision Code (0 indicates first silicon)
Offset 9 - Programming Interface (00N) ......oceeeeenereeeeeee. *RO
Offset A - Sub ClassCode (80h) ..., *RO
Offset B - Base ClassCode (07h) ..., *RO

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

Offset D - Latency Timer (00N) ..oiciiiieiiiiiiisiiiiiee i RO
Offset E - Header Type (00h) ..., RO
Offset F - BIST (00N) ..ttt siie i see e RO

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

31-16 Reserved .o aways reads 0
15-8 Base AdAress......ccccccvveeeceeececieeeecienn. default = O0h
7-0  00000001b (256 bytes)

Offset 1F-1C - Base Address 3 — Codec Register ShadowRW

31-16 Reserved .o aways reads 0
15-2 Base AdAresSS.....ccoovevveieeeienienienenne default = 0000h
1-0 01b (4 bytes)

Offset 3C - INtErTUPt LiNe. i ieiiiiiieiiiiiieieeiiereierisseeeesaneees RW

7-4 Reserved
3-0 Audio Interrupt Routing

0000 Disable......cccoereeeerienieinierieeeie e default

0001 IRQ1

0010 Reserved

0011 IRQ3

0100 IRQ4

0101 IRQ5

0110 IRQ6

0111 IRQ7

1000 IRQ8

1001 IRQ9

1010 IRQ10

1011 IRQ11

1100 IRQ12

1101 IRQ13

1110 IRQ14

1111 Disable

Offset 3D - Interrupt Pin (03N) i RO

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

Offset 3F - Minimum Latency (00h)........covvieeiiiiiieeene, RO
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Function 5 & 6 Codec-Specific Configuration Registers
Offset 40 — AC9O7 Interface StatusS.....ocveeeeiiieiiiiiiiesieeaes RO Offset 41 —AC Link Interface Control .......coceeeeeeeieinnee, RW
7-3 Reserved . alwaysreads O 7  AC-Link Interface Enable (ENAC97)
2  Secondary Codec Ready Status..........ccoceeveeennne RO 0 Disable.....ocoiiiiirceeee 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..........ccoveeeveenneee. RO 0 Assert AC-Link Reset......ccveeevveecivenee. default

0 AC97 Codec not in low-power mode
1 AC97 Codec in low-power mode
0 AC97 Codec Ready Status........cccceveveveeeveceennennn RO
0 Codec Not Ready
1 Codec Ready (AC97 ctrlr can access codec)

1 Deassert AC-Link Reset
5 AC-Link Sync (RSYNCHI)
0 Release SYNC ..o default
1 Force SYNCHigh
4  AC-Link Serial Data Out
0 ReeaseSDO.....ccoiiieiiieeeeeee e default
1 Force SDO High
3 Variable-Sample-Rate On-Demand M ode
0 Disable...cooooeiiiieiieeee e default
1 Enable
Bit valid in function 5 only (reserved in function 6)
2 ACLink SGD Read Channel PCM Data Output
0 Disable...ciiciieicesceee e default
1 Enable
Bit valid in function 5 only (reserved in function 6)
1 ACLink FM Channel PCM Data Out (SELFM)
0 Disable...coieiiieieeeee e default
1 Enable
Bit valid in function 5 only (reserved in function 6)
0 ACLink SB PCM Data Output (SEL SB)
0 Disable...cooociiciciseeee e 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 — M C97 Interface Contral .......... RO (Function 5)
Offset 42 — Function Enable.......ccovvieinieee. RO (Function 6) Offset 44 — M C97 Interface Control ......... RW (Function 6)
7 MIDI PnP 7 AC-Link Interfacefor Slot-5

0 MIDI Port Address Selected by Rx43[3-2] . def
1 MIDI Port Address Selected by |OBase2
6 Mask MIDI IRQ

0 Disable ..o default
1 Enable

5 Function 5 Config Reg Rx2C Writable
0 FBRX2C-2F RO ..o default

1 F5Rx2C-2F RW
4  Gate SoundBlaster PCM When FIFO Empty

0 Disable ... default
1 Enable

3  GamePort Enable (ENGAME)
O Disable ...cooiiiiiieeeee e default

1 Enable (200-207h)

2 FM Enable (ENFM)
0 Disable ..o default
1 Enable (388-38B)

1 MIDI Enable (ENMIDI)

0 Disable ..o default
1 Enable

0 SoundBlaster Enable (ENSB)
0 Disable ..o 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 IRQ5
01 IRQ7
10 IRQ9
11 IRQ10
5-4 SoundBlaster DRQ Select (SBDRQS[1:0])
00 DMA Channel 0
01 DMA Channél 1.......ccoovvvvevieeieecireene default
10 DMA Channel 2
11 DMA Channel 3
3-2 MIDI Decode Select (MIDIBASE)
00 300-303h
01 310-313h
10 320-323h
11 330-333N i default
1-0 SoundBlaster Decode Select (SBBASE)
00 220-22FN...cccuiiiiieeiieieeereecreecreecre e default
01 240-24Fh
10 260-26Fh
11 280-28Fh

0 Disable. ..o default
1 Enable

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

5 Function 6 Config Reg Rx9-B Writable
0 FBRX9-B RO.....cceireireerreees default
1 F6Rx9-B RW

4  Function 6 Config Reg 2Ch Writable

0 FBRX2C-2F RO.....cciiiieeieeeeeeieie s default
1 F6Rx2C-2F RW
30 Resarved aways reads 0

Offset 48 —FM NMI Control ..................... RW (Function 5)

Offset 48 —FM NMI Control ........cceevvveee... RO (Function 6)

7-3 Resarved alwaysreads 0
2 FM IRQ Select
0 Route FM Trap interrupt to NMI ........... default

1 Route FM Trap interrupt to SMI
1 FM SGD Datafor SoundBlaster Mixing

O Disable...cccueicceeecreieceeee e default
1 Enable
0 FM Trap Interrupt
0 Enable
1 Disable .o default
Offset 4B-4A — Game Port Base Address.........ce......... RW
15-0 GamePort Base Address........cccccvevvenneee. default=0
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I/0 Base 0 Register s—Audio/M odem Scatter/Gather DM A
Read / Write through function 5, R/O through function 6.

1/0 Offset 0 — Audio SGD Read Channel Status......... RWC
7  SGD Active (0 = completed or terminated)........ RO

6 SGD PaUSEd.....ccceovviririirieinesiecs e RO

54 Reserved e aways reads 0

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

2 SGD Stopped (write 1toresume) .......c.c....... RwWC

1  SGD EOL i RWC

0  SGCDFIag oo RwWC

1/0 Offset 1 — Audio SGD Read Channel Contradl.......... RW

7 SGD Start e WO (alwaysreads 0)
0 No effect

1 Start SGD read channel operation

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

0 No effect

1 Terminate SGD read channel operation

54 Reserved ... always reads O, 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 e aways reads 0
1/O Offset 2— Audio SGD Read Channel Type.............. RW
7 Auto-Start SGD at EOL (1=Enable) ....... default=0
6 Playback FIFO (1=Enable) .........ccccoun.... default =0
5 PCM 16-Bit Format
0 8-BitFormat......ccooovininiiiiiiecienee, default

1 16-Bit Format
4 PCM Stereo Format
0 MoNno FOrmat.........ccceeveeevveesineecieesieens default
1 Stereo Format
Interrupt Select
00 Interrupt at PCl Read of Last Line......... default
01 Interrupt at Last Sample Sent
10 Interrupt at Less Than One Lineto 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

32

1/0 Offset 7-4 — Audio SGD R Ch Table Pointer Base...RW

1/0O Offset 10 — Audio SGD Write Channel Status.......... RO
7 SGD Active (0 = completed or terminated)....... RO

6  SGD PaUSEd ......ccceecveeeererese et RO
54 Resarved e always reads 0
3 SGD Trigger Queued (will restart after EOL)..RO
2 SGD Stopped (write 1to resume)..........c..c..... RwC
1 SGDEOL e RwWC
0  SGDFIag oo RWC

1/0 Offset 11 — Audio SGD Write Channgl Control...... RW

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

6 SGD Terminate........cccceeuenee. WO (alwaysreads 0)
0 No effect

1 Terminate SGD write channel operation

5-4 Reserved ....alwaysreadsO, 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 Resarved e always reads 0
I/O Offset 12 — Audio SGD Write Channel Type........... RW
7 Auto-Start SGD at EOL (1=Enable)........ default =0
6 Recording FIFO (1=Enable).........ccc....... default=0
5 PCM 16-Bit Format
0 8-BitFormat.....ccooooovvoinieiieieeee s default
1 16-Bit Format
4 PCM Stereo Format
0 MONO FOrMaL .......cccevuevinerienieeieieie s default
1 Stereo Format
32 Resarved e always reads 0

1 Interrupt on EOL @ End of Block (1=Ena) ...def=0
0 Interrupt on FLAG @ End-of-Blk (1=Ena)....def=0

1/0 Offset 17-14 — Audio SGD W Ch Table Pointer BaseRW

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

1/0 Offset 1F-1C — Audio SGD W Ch Current Count ... RO

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

31-24 Reserved oo always reads 0
23-0 Current SGD Read Channel Count
SGD Table Format
63 62 61 60-56  55-32 31-0
EOL FLAG STOP -reserved- Base Base
Count Address
[23:0] [31:0]

31-24 Reserved .o aways reads 0
23-0 Current SGD Write Channel Count

EOL End Of Link. 1 indicates this block is the last of the
link. If the channel “Interrupt on EOL” bit is set, then
an interrupt is generated at the end of the transfer.

FLAG Block Flag. If set, transfer pauses at the end of this

block. If the channel “Interrupt on FLAG” bit is set,

then an interrupt is generated at the end of this block.

Block Stop. If set, transfer pauses at the end of this

block. To resume the transfer, write 1 to Rx?0[2].

STOP
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Read / Write through function 5, R/O through function 6.
The following set of registersis dedicated for FM:

1/O Offset 20— FM SGD Read Channel Status........... RWC
7 SGD Active (0 = completed or terminated)........ RO
6 SGD PaUSEd ......cccooeeeieeeeeiesese e RO
54 Reserved always reads 0
3  SGD Trigger Queued (will restart after EOL)..RO
2 SGD Stopped (write 1toresume) ................... RwC
1 SGDEOL e RWC
0  SGCDFIAaQ oot RWC
1/0 Offset 21 — FM SGD Read Channel Contral............ RW
7  SGD Start oo WO (always reads 0)
0 No effect
1 Start SGD read channel operation
6 SGD Terminate......c.cccceeueneene WO (alwaysreads0)
0 No effect
1 Terminate SGD read channel operation
5-4 Reserved ... always reads 0, writing 1 not allowed
3 SGD PAUSE ..ooocieieieciee et RwW

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 e always reads 0

/O Offset 22 —FM SGD Read Channedl Type................ RW

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

00 Interrupt at PCl Read of Last Line......... default
01 Interrupt at Last Sample Sent
10 Interrupt at Less Than One Lineto Send
11 -reserved-

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

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

[/O Offset 27-24—FM SGD Rd Ch Table Pointer Base RW

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

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

31-24 Reserved oo aways reads 0
23-0 Current SGD FM Read Channel Count
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Read / Write through function 6, R/O through function 5.
1/0 Offset 40 — Modem SGD Read Channel Status.....RWC

1/0 Offset 50 — M odem SGD Write Channel Status....... RO

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

6 SGD PaUSEd.....cccooiviiiriirieise e RO
54 Reserved e aways reads 0
3  SGD Trigger Queued (will restart after EOL) ..RO
2 SGD Stopped (write 1toresume) .......c..c....... RwWC
1  SGD EOL e RWC
0 SGCDFIag oo RwWC

1/0 Offset 41 — M odem SGD Read Channel Control.....RW

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

6 SGD PaUSE .....cocoovviiririesieieie et RO
54 Reserved e aways reads 0
3  SGD Trigger Queued (will restart after EOL)..RO
2 SGD Stopped (write 1toresume).........cc....... RwWC
1  SGD EOL i RWC
0 SGCDFIag it RwWC

1/0 Offset 51 — M odem SGD Write Channel Control ... RW

7 SGD Start . WO (alwaysreads 0)
0 No effect
1 Start SGD read channel operation

6 SGD Terminate......c.ccceeuennne WO (alwaysreads 0)
0 No effect
1 Terminate SGD read channel operation

5-4 Test (Do Not Program)........cccceeeerennee aways write 0
3 SGD PAUSE ..ottt RW

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

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

2-0 Reserved aways reads 0

1/O Offset 42 — M odem SGD Read Channel Type.......... RW

7 SGD Start . WO (alwaysreads 0)
0 No effect
1 Start SGD write channel operation

6 SGD Terminate........cccoceveeene WO (always reads 0)
0 No effect
1 Terminate SGD write channel operation

5-4 Test (Do Not Program)........ccceeeeeeennen. aways write 0
3 SGD PAUSE ..ocoeceiiieieirieiees e RW

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

1 Pause SGD write channel operation (SGD
write channel pointer stays at current address)

2-0 Resarved aways reads 0

1/0 Offset 52 — M odem SGD Write Channel Type........ RW

7 Auto-Start SGD at EOL (1=Enable)....... default=0
6-4 Reserved . always reads 0

3-2 Interrupt Select
00 Interrupt at PCl Read of Last Line......... default
01 Interrupt at Last Sample Sent
10 Interrupt at Less Than One Lineto Send
11 -reserved-

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

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

1/0 Offset 47-44 — Modem SGD R Ch Table Ptr Base...RW
31-0 SGD Table Pointer Base Address (even addr).....W

Current Pointer Address.......cooeveceeeevieeecvcvee e, R
1/O Offset 4F-4C — Modem SGD R Ch Current Count ..RO
31-24 Reserved oo always reads 0
23-0 Current SGD Read Channel Count
SGD Table Format
63 62 61 60-56  55-32 31-0
EOL FLAG STOP -reserved- Base Base
Count Address
[23:0] [31:0]

7 Auto-Start SGD at EOL (1=Enable)........ default=0
6-2 Resarved always reads 0
1 Interrupt on EOL @ End of Block (1=Ena) ...def=0
0 Interrupt on FLAG @ End-of-Blk (1=Ena)....def=0

1/0 Offset 57-54 — M odem SGD W Ch Table Ptr Base. RW

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

1/O Offset 5F-5C — M odem SGD W Ch Current Count. RO

31-24 Reserved .o aways reads 0
23-0 Current SGD Write Channel Count

EOL End Of Link. 1 indicates this block is the last of the
link. If the channel “Interrupt on EOL” bit is set, then
an interrupt is generated at the end of the transfer.

FLAG Block Flag. If set, transfer pauses at the end of this

block. If the channel “Interrupt on FLAG” bit is set,

then an interrupt is generated at the end of this block.

Block Stop. If set, transfer pauses at the end of this

block. To resume the transfer, write 1 to Rx?0[2].

STOP
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The audio / modem interface is compliant with AC97. Refer Offset 87-84 — SGD Status Shadow .....coeeeeveeeeieeeiieeeeee, RO
to the AC97 specification and AC97 Codec data sheets for Read / Only through both functions 5 and 6.

31-30 Resarved ..o always reads 0

Read / Write through both functions 5 and 6.

Offset 83-80 — AC97 Controller Command / Status....... RW
Read / Write through both functions 5 and 6.

31-30 CodeCID i RW
00 Select Primary Codec
01 Select Secondary Codec
Ix -reserved-
29-28 Reserved ..o always reads 0
27 Secondary Codec Data/ Status/ Index Valid . RWC
0 NotValid
1 Vadlid(OK to Read bits 0-23)
26 Resarved . always reads 0
25 Primary Codec Data/ Status/ Index Valid.....RWC
0 NotValid
1 Vadlid(OK to Read bits 0-23)
24 AC97 Controller BUSY ......cccoveeeeeeieeieriseneenns RO
0 Primary Codec is ready for a register access
command

1 AC97 Controller is sending a command to the
primary codec (commands are not accepted)
23 Codec Command Register WriteMode............. RwW
0 Select Codec command register write mode
1 Select Codec command register read mode
22-16 Codec Command Register Index [7:1] .............. RW
Index of the AC97 codec command register to access
(in the attached codec). Data must be written before
or at the same time as Index as writing to the index
triggers the AC97 controller to access the addressed
codec register over the AC-link interface.
15-0 Codec Command Register Data/ Status........... RwW
W Codec Command Register Data
R Codec Status Register Data

29 Modem Write Chan SGD Active Shadow(Rx50[7])
28 Modem Read Chan SGD Active Shadow (Rx40[7])
27-26 Reserved oo aways reads 0
25 Modem Write Chan SGD STOP Shadow (Rx50[2])
24  Modem Read Chan SGD STOP Shadow. (Rx40[2])

23-22 Resarved ..o always reads 0
21  Modem Write Chan SGD EOL Shadow..(Rx50[1])
20 Modem Read Chan SGD EOL Shadow...(Rx40[1])

19-18 Reserved o aways reads 0
17 Modem Write Chan SGD FLAG Shadow(Rx50[0])
16 Modem Read Chan SGD FLAG Shadow (Rx40[Q])

15 Resarved always reads 0
14 FM Channel SGD Active Shadow............ (Rx20[7])
13 Audio Write Chan SGD Active Shadow..(Rx10[7])
12 Audio Read Chan SGD Active Shadow...(Rx00[7])
11 Resarved e always reads 0
10 FM Channel SGD STOP Shadow ............ (Rx20[2])
9 Audio Write Chan SGD STOP Shadow ..(Rx10[2])
8 Audio Read Chan SGD STOP Shadow ...(Rx00[2])

Audio Write Chan SGD FLAG Shadow..(Rx10[0])
Audio Read Chan SGD FLAG Shadow...(Rx00[Q])

7 Reserved ., always reads 0
6 FM Channel SGD EOL Shadow.............. (Rx20[1])
5 AudioWrite Chan SGD EOL Shadow ....(Rx10[1])
4  Audio Read Chan SGD EOL Shadow .....(Rx00[1])
3 Reserved always reads 0
2 FM Channel SGD FLAG Shadow............ (Rx20[0])
1

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........cccoecerereereesecceee RWC
R GPI[15-0] Interrupt Status
W 1toclear

15-0 CodeC GPIO .....ociveirrieiirieereseee e RW

R Reflect status of Codec GPI[15-0]
W  Triggers AC-Link slot-12 output to codec

Offset 8F-8C — Codec GPI Interrupt Enable................. RW
31-16 Interrupt on GPI[15-0] Change of Status.......... RwW
0 Disable
1 Enable
15-0 Reserved .o always reads 0




\'"// ’”D””E””’”E”’.’,’;,"’;”- VT82C686B
1/0 Base 1 Registers—Audio FM NM | Status Reqgisters 1/0 Base 2 Registers—MIDI / Game Port
These registers are accessable through function 5 only.
1/0O Offset 1-0 =M IDI BASE....iioeeiiiiiiiiiiiieeieiiiseeesiseeesanes RW
1/O Offset 0= FM NM I StAHUS cooceveeienessssssssssssecsceeeee RO 150 MIDI Port Base Address.................. default = 0330h
7-2 Reserved awaysreads 0 1/O Offset 3-2 — Game Port BaSt.....o.oeoeveieeiiieseiceceenaes RW
1-0 FM NMI Status 150 Game Port Base Address................. default = 0200h
00 Undefined

01 OPL3Bank 0O
10 OPL3Bank 1
11 Undefined

/O Offset 1 —FM NMI Data....ocooeveeiiniiiiniiiinienee RO

7-0 FM NMI Data
This register alows readback of the data written to
the FM data port

/O Offset 2—FM NMI INAEX o RO

7-0 FM NMI Index
This register alows readback of the data written to
the FM index port

These registers are functional only if Rx42[6] = 1

|/O Base 3 Registers— Codec Reqister Shadow
These registers are accessabl e through both functions 5 and 6.

1/O Offset 0-7Fh — Primary Codec Shadow.................... RW
The content of these registers is updated when writing data to
primary codec registers 0-7Fh or when valid primary codec
register statusis returned.

|/O Offset 80-FFh — Secondary Codec Shadow.............. RW
The content of these registers is updated when writing data to
secondary codec registers 0-7Fh or when valid secondary
codec register statusis returned.
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Memory Mapped |/O APIC Reqisters

Indexed 1/0 APIC 32-Bit Registers

Memory Address FEC00000 —APIC INd&X......cceeneeeene. RW Offset 0— APIC Identification (0000 0000N) .................. RW
7-0 APIC INAEX weoveiiiiiieereeeeee default = 00h 31-28 Reserved .o aways reads 0
8-bit pointer to APIC registers. 27-24 APIC Identification .........cccoceveeneennncnnne default =0
) Software must program this value before using the

Memory Address FEC00013-10 — APIC 32-bit Data.....RW APIC.
31-0 APIC 32-bit Data .......c.ccovovune default = 0000 0000h 23-0 RESEIVE oo, awaysreads 0

Data for the APIC register pointed to by the APIC

index Offset 1 —APIC Version (0017 0011h) .ocvvevivieceeieee. RO
. ) 31-24 Reserved e aways reads 00h
Memory Address FEC00020 — APIC IRQ Pin AssertionWO 23-16 Maximum Redirection .................. alwaysreads 17h

7-5 Reserved e aways reads 0
4-0 APICIRQ Number .....cccooeveeveenens default undefined
IRQ # for thisinterrupt. Valid valuesare 0-23 only.

M emory Address FEC00040 — APIC EOI

7-0 Redirection Entry Clear ................ default undefined

When a write is issued to this register, the APIC will

check this field and compare it with the vector field

for each entry in the I/O redirection table. When a

match is found, the “Remote IRR” bit for that 1/0
Redirection Entry will be cleared.

Equal to the number of APIC interrupt pins minus
one. For thisAPIC, thisvalueis 17h (23 decimal).

15-8 Reserved .o, aways reads 00h

7-0 APICVErsion.....ccoooveeceeneninennns always reads 11h
The implementation version for this APIC is 11h.

Offset 2 — APIC Arbitration (0000 0000h) ..........c.e.eeees RO

31-28 Reserved ..o, always reads OCh

27-24 APIC Arbitration ID......cccceeenne. aways reads 00h

23-0 Reserved .o always reads O0h
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Offset 3F-10—1/O Redirection Table

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

Offset 11-10—1/0O Redirection —APIC IRQO................. RW
Offset 13-12 — /O Redirection —APIC IRO1 ................. RW
Offset 15-14 —|/O Redirection —APIC IRO2................. RW
Offset 17-16 — /O Redirection —APIC IRO3................. RW
Offset 19-18 — /O Redirection —APIC IROQ4.................. RW
Offset 1B-1A —1/O Redirection —APIC IRO5................ RW
Offset 1D-1C —1/0 Redirection —APIC IRQ6................ RW
Offset 1F-1E — /O Redirection —APIC IRQ7................ RW
Offset 21-20 —1/O Redirection —APIC IROS.................. RW
Offset 23-22 —1/0 Redirection —APIC IRQ9.................. RW
Offset 25-24 — /O Redirection —APIC IRQ10............... RW
Offset 27-26 — /O Redirection —APIC IRO11................ RW
Offset 29-28 — /O Redirection —APIC IRQ12............... RW
Offset 2B-2A —1/0O Redirection —APIC IROQ13.............. RW
Offset 2D-2C —1/0 Redirection —APIC IRQ14.............. RW
Offset 2F-2E — /O Redirection —APIC IRQ15.............. RW
Offset 31-30 — /O Redirection —APIC IRQ16............... RW
Offset 33-32 —1/0 Redirection —APIC IROQ17............... RW
Offset 35-34 — /O Redirection —APIC IRQ18............... RW
Offset 37-36 —1/0O Redirection —APIC IRQ19............... RW
Offset 39-38 —|/O Redirection —APIC IRQZ20............... RW
Offset 3B-3A —1/O Redirection —APIC IRO21............... RW
Offset 3D-3C —1/0 Redirection —APIC IRQ22............. RW
Offset 3F-3E — /0O Redirection —APIC IRQ23.............. RW
Offset 42 —SM1 on BIOSWItE...ooiieiiiiiiiiiiiiiiene, RW

O Distle..cicciceceececeeee e default

1 Enable
Offset 4B-48 — General Purpose Input .......oceveeveeenen.e.. RW

31-0 GPI 31-0
Offset 4F-4C — General Purpose Qutput......cccceeveeveeene.. RW
31-0 GPO 31-0

Format for Each 1/0 Redirection Table Entry:

Physical Mode (bit-11=0)

63-60 Reserved ..o aways reads 0
59-56 APICID oo default = undefined
Logical Mode (bit-11=1)

63-56 Destination ........cccceveveeevieeernnee. default = undefined

55-17 Reserved ..o always reads 0
16 Interrupt Masked
0 NOtMasKed.......cccorvreerrereienrerreenrereeens default
1 Masked
15 Trigger Mode
0 EdgeSensitive.......ccooeeevenceniinincnieens default

1 Leve Senditive
14 RemotelRR (Level Sensitive Interrupts Only). RO
0 EOI message with a matching interrupt vector
received from alocal APIC
1 Level sensitive interrupt sent by IOAPIC
accepted by local APIC(s)
13 Interrupt Input Pin Polarity

0 ActiveHigh..cooooiiieeeeeee default
1 ActiveLow
12 Delivery Status......cooeerineenieenieeseseeeseseens RO
Contains the current status of the delivery of this
interrupt.

0 Idle (no activity)

1 Send Pending (the interrupt has been injected
but its delivery is temporarily delayed either
because the APIC bus is busy or because the
receiving APIC unit cannot currently accept
the interrupt)

11 Destination M ode
Determines the interpretation of bits 56-63.
0 Physical Mode .......coeoeeirininereiecieae default
1 Lowest Priority
10-8 Dédlivery Mode
Specifies how the APICs listed in the destination field
should act upon reception of thissignal
000 Fixed
001 Logical Mode
010 SMmI
011 -reserved-
100 NMI
101 INIT
110 -reserved-
111 External INT
7-0 Interrupt Vector
Contains the interrupt vector for this interrupt.
Vector values range from 10h to FEh.
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FUNCTIONAL DESCRIPTIONS

Power M anagement

POwer M anagement Subsystem Overview

The power management function of the VT82C686B is
indicated in the following block diagram:

GP1
(Device
Idle)
Timer

- SMI Events
- SCI/SMI Events
- Wake-up Events

Primary
Events

GPO
(Global

Standby) | | L

PWRBTN# > User l
SLPBTN# >-| Interface | | | SCI#
Bus L ' Sleep/Wake
Master Btate
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 M anagement Subsystem Block Diagram

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

Processor Bus States

The VT82C686B supports the complete set of CO to C3
processor states as specified in the Advanced Configuration
and Power Interface (ACPI) specification (and defined in
ACPI 1/0 space Registers 10-15):

CO: Normal Operation

C1: CPU Halt (controlled by software).

C2: Stop Clock. Entered when the P_LVL2 register is
read. The STPCLK# signal is asserted to put the
processor in the Stop Grant State. The CPUSTP#
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 VT82C686B. If the
HOST_STP bhit is enabled, then CPUSTP# is aso
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 (10 space Rx10) is used.

b. THRM# pin assertion enables automatic clock
throttling with duty cycle pre-configured in
THM_DTY (PCI configuration Rx4C).
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System Suspend States and Power Plane Control

There are three power planes inside the VT82C686B. The
first power plane (VCCS) is aways on unless turned off by the
mechanical switch. The second power plane (VCC) is
controlled by chip output SUSC# (also called “PSON”). The
third plane (VCCRTC) is powered by the combination of the
VCCS and the external battery (VBAT) for the integrated real
time clock. Most of the circuitry inside the VT82C686B is
powered by VCC. The amount of logic powered by VCCS is
very smal; its main function is to control the supply of VCC
and other power planes. VCCRTC is always on unless both the
mechanical switch and VBAT are removed.

The VT82C686B supports multiple system suspend states by
configuring the SLP_TYP field of ACPI /O space register
Rx4-5:

a) POS (Power On Suspend): Most devices in the
system remain powered. The host bus is put into an
equivalent of the C3 state. In particular, the CPU is
put into the Stop Grant State or Stop Clock State
depending on the setting of the HOST_STP hit.
SUSST 1# is asserted to tell the north bridge to switch
to “Suspend DRAM Refresh” mode based on the
32KHz SUSCLK provided by the VT82C686B. As
to the PCI bus, setting the PCLK_RUN bit to 0
enables the CLKRUN protocol defined in the PCI
Mobile Design Guide. That is, the PCKRUN# pin
will be de-activated after the PCI bus is idle for 26
clocks. Any PCI bus masters including the north
bridge may resume PCI clock operation by pulling
the PCKRUN# pin low. During the PCKRUN# de-
activation period, the PCISTP# pin may be activated
to disable the output of the PCI clock generator if the
PCI_STP bit is enabled. When the system resumes
from POS, the VT82C686B can optionally resume
without resetting the system, can reset the processor
only, or can reset the entire system. When no reset is
performed, the chip only needs to wait for the clock
synthesizer and processor PLL to lock before the
system is resumed, which typically takes 20ms.

b) STR (Suspend to RAM): Power is removed from
most of the system except the system DRAM. Power
is supplied to the suspend refresh logic in the north
bridge (VTT of VT82C598) and the suspend logic of
the VT82C686B (VCCS). The VT82C686B
provides a 32KHz suspend clock to the north bridge
for it to use to continue DRAM refresh.

c) STD (Suspend to Disk, also called Soft-off): Power
is removed from most of the system except the
suspend logic of VT82C686B (VCCS).

d) Mechanical Off: Thisis not a suspend state. All
power in the system is removed except the RTC
battery.

The suspend state is entered by setting the SLP_EN bit to 1.
Three power plane control signals (SUSA#, SUSB# and

SUSCH) are provided to turn off more system power planes as
the system moves to deeper power-down states, i.e., from
normal operation to POS (only SUSA# asserted), to STR (both
SUSA# and SUSB# asserted), and to STD (al three SUS#
signals asserted). In particular, the assertion of SUSC# can be
used to turn off the VCC supply to the VT82C686B.

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

General Purpose 1/O Ports

As ACPlI compliant hardware, the VT82C686B includes
PWRBTN#, SLPBTN#, and RI# pins to implement power
button, sleep button, and ring indicator functionality,
respectively.  Furthermore, the VT82C686B offers many
general-purpose 1/0 ports with the following capabilities:

« |1°C/SMB Support

* Thermal Detect

* Notebook Lid Open/Close Detect

* Battery Low Detect

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

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

 Four General Purpose Input / Output
(multiplexed with other functions)

In addition, the VT82C686B provides an external dedicated
SMI pin (EXTSMI#). The external SMI input can be
programmed to trigger an SCI or SMI at both the rising and
falling edges of the corresponding input signal. Software can
check the status of the input pin and take appropriate actions.

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

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

* PWRBTN# Triggering « Secondary Event Timer Time Out
* RTCAlam « 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

¢ PCI Bus Clock Run Resume
e Primary Interrupt Occurance
e GPO and GP1 Timer Time Out

2) ACPIl-aware General Purpose Function Events defined Systemn and Processor Resume Events
in the GP_STS and GP_SCI_EN, and GP_SMI_EN = v

registers. These events can trigger either SCI or SMI Depending on the system suspend state, different features can
depending on the setting of individua SMI and SCI be enabled to resume the system. There are two classes of
enable bits: resume events:
« External SMI triggering a) VCCSbased events. Event logic resides in the
. USB Resume VCCS plane and thus can resume the system from
) i any suspend state. Such events include PWRBTN#,
* 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 EXTSM I n#.

«— HCLK
Host CPU | smi#/ sTPCLK#
SMIACT# SISEETS L2 Cache
(Socket-7 Only)
«— GCLK
Gragp?ﬂcs AGP Bus VT82C598 Memory Bus | FPG, EDO, or
|
(Apollo MVP3) SDRAM
ikl — o ,ﬁELEi > (SDR or DDR)
VT82C693 [€ GOLK 0 K
PCKRUN# R (Apollo ProPlus)|® PCLK
PClBus | ~ — Module 1D
SUSST1#
— MCLK
ISA < .
IDE m VT82C686A | crustes > SVBUS R
BIOS ROM Super South PCISTP# Y Generator
— GPIO and ACPI Events

UsB
Keyboard / Mouse — Power Plane & Peripheral Control

Figure 7. System Block Diagram Using the VT82C686B Super South Bridge
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L egacy Power M anagement Timers

In addition to the ACPlI power management timer, the
VT82C686B includes the following four legacy power
management timers:

GPO Timer: general purpose timer with primary event

GP1 Timer: genera purpose timer with peripheral event
reload

Secondary Event Timer: to monitor secondary events
Conserve Mode Timer: Hardware-controlled return to
standby
The normal sequence of operations for a general purpose timer
(GPO or GP1) isto

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
GP1 _START bhit to one: the timer will start with the
initial count and count down towards O.

3) When the timer counts down to zero, an SMI will be
generated if enabled (GPOTO_EN and GP1TO_EN in the
GBL_EN register) with status recorded (GPOTO_STS and
GP1TO_STSinthe GBL_STSregister).

4) Each timer can aso be programmed to reload the initial
count and restart counting automatically after counting
down to 0. This feature is not used in standard VIA
BIOS.

The GPO and GP1 timers can be used just as the general
purpose timers described above. However, they can aso be
programmed to reload the initiad count by system primary
events or peripheral events thus used as primary event (global
standby) timer and peripheral timer, respectively. The
secondary event timer is solely used to monitor secondary
events.

System Primary and Secondary Events

Primary system events are distinguished in the PRI_ACT_STS
and PRI_ACT_EN registers:

Bit Event Trigger
7 Keyboard Access I/O port 60h

6 Serial Port Access  1/O ports 3F8h-3FFh, 2F8h-2FFh,
3E8h-3EFh, or 2E8h-2EFh

5 Parallel Port Access 1/0O ports 378h-37Fh or 278h-27Fh
4 Video Access I/O ports 3BOh-3DFh or memory
A/B segments

I/0 ports 1FOh-1F7h, 170h-177h,

or 3F5h

3 IDE/Floppy Access

2 Reserved

1 Primary Interrupts Each channel of the interrupt
controller can be programmed to
be a primary or secondary
interrupt

0 ISA Master/DMA Activity

Each category can be enabled as a primary event by setting the
corresponding bit of the PRI_ACT_EN register to 1. If

enabled, the occurrence of the primary event reloads the GPO
timer if the PACT_GPO_EN hit isaso set to 1. The cause of
the timer reload is recorded in the corresponding bit of
PRI_ACT_STS register while the timer is reloaded. If no
enabled primary event occurs during the count down, the GPO
timer will time out (count down to 0) and the system can be
programmed (setting the GPOTO_EN bit in the GBL_EN
register to one) to trigger an SMI to switch the system to a
power down mode.

The VT82C686B distinguishes two kinds of interrupt requests
as far as power management is concerned: the primary and
secondary interrupts.  Like other primary events, the
occurrence of a primary interrupt demands that the system be
restored to full processing capability. Secondary interrupts,
however, are typically used for housekeeping tasks in the
background unnoticeable to the user. The VT82C686B allows
each channel of interrupt request to be declared as either
primary, secondary, or ignorable in the PIRQ_CH and
SIRQ_CH registers. Secondary interrupts are the only system
secondary events defined in the V T82C686B.

Like primary events, primary interrupts can be made to reload
the GPO timer by setting the PIRQ_EN bit to 1. Secondary
interrupts do not reload the GPO timer. Therefore the GPO
timer will time out and the SMI routine can put the system into
power down mode if no events other than secondary interrupts
are happening periodicaly in the background.

Primary events can be programmed to trigger an SM1 (setting
of the PACT_EN hit). Typically, this SMI triggering is turned
off during normal system operation to avoid degrading system
performance. Triggering is turned on by the SMI routine
before entering the power down mode so that the system may
be returned to normal operation at the occurrence of primary
events. At the same time, the GPO timer is reloaded and the
count down process is restarted.

Peripheral Events

Primary and secondary events define system events in genera
and the response is typically expressed in terms of system
events. Individual peripheral events can also be monitored by
the VT82C686B through the GP1 timer. The following four
categories of peripheral events are distinguished (via register
GP_RLD_EN):

Bit-7 Keyboard Access

Bit-6  Serial Port Access

Bit-4 Video Access

Bit-3 IDE/Floppy Access
The four categories are subsets of the primary events as
defined in PRI_ACT_EN and the occurrence of these events
can be checked through a common register PRI_ACT_STS.
As a peripheral timer, GP1 can be used to monitor one (or
more than one) of the above four device types by programming
the corresponding bit to one and the other bits to zero. Time
out of the GP1 timer indicates no activity of the corresponding
device type and appropriate action can be taken as aresult.
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ELECTRICAL SPECIFICATIONS

Absolute M aximum Ratings

Par ameter Min M ax Unit | Comment

Storage temperature -55 125 oc |Ts

Operating temperature - Case 0 85 0c | Tc

Operating temperature - Ambient 0 70 0C | Ta

Reference Voltage 0 55 Volts | Vger

Core Voltage 0 3.6 Volts | V¢

Suspend Voltage -0.5 Vee+0.3 | Volts | Vgus

USB Voltage -0.5 Vee+0.3 | Volts | Vys

Hardware Monitor Voltage -0.5 Vee+0.3 | Volts | Viwm

Battery Voltage -05 Ve +0.3 | Volts | Vear

Input voltage (3.3V only inputs) -0.5 Vcec+0.3 | Volts | FERR#, USBCLK, PWRBTN#,
EXTSMI#, BATLOW#, FAN1,
FAN2, SMBCLK, SMBDATA

Input voltage (5V tolerant inputs) -0.5 | Vger+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 -0-700C, Vger=5V 5%, Ve= Vees= Veen= Veeu=3.3V $0.3V, Vgar=3.3V +0.3/-1.3V, GND=0V

Symbol | Parameter Min M ax Unit | Condition
Vi Input low voltage -0.5 0.8 \%
Vi Input high voltage 2.0 Vect0.3 \%
Voo Output low voltage - 0.45 V loL = 4.0mA
VoH Output high voltage 24 - \ lon=-1.0mA
m Input leakage current - +10 UA 0<V|y<Vcc
loz Tristate |eakage current - +20 UA | 045<Voyur<Vcc
lec Power supply current - 80 mA
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Figure 8. Mechanical Specifications— 352 Pin Ball Grid Array Package




