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REVISION HISTORY
Document Release Date Revision Initials
0.1 2/10/98 Initial release based on 82C596 “Mobile South” Data Sheet revision 0.3 DH
0.2t00.9 3/98-12/98 | Misc additions and corrections per internal review DH
1.0 1/15/99 Corrected feature bullets, pin typos, ROM CS# description, fORx8, f4ARx2 DH
1.1 4/15/99 Fixed block diagram, pinouts, register descriptions and electrical specs DH
1.23 5/17/99 Fixed GPIO, PCSIMCCS, DRQ/DACK#, DACK IRQ option, FDC on LPT DH
Fixed SuperlO RxF0-1,F6; FDCIObase+1,FnORx43,59,5B-C,68,74-7F,80,88,
88,8A-F,Fn1Rx43,45,54,Fn2& 3Rx8,41,42,Fn4Rx54,D2,PMUI ORX0,20,
22,24,28/2A,2C,38,40,42,44-5,HWM | ORx28-29,35-38,Fn5Rx6,2C,42,48
124 6/18/99 Fixed DRVDEN pin name, moved PME#, added MCCS# on U5, SCIOUT# on DH
U8 for CF, Fixed FORx42,74,76, F1IRx43, F5/6Rx48, PMU 10 Rx44
1.3 6/25/99 Rev 1.3x created to document CD/CE only (info on version CF removed) DH
1.4 6/25/99 Updated U5/U8 pin defs; fixed Rx74[5,7],76[4-3],77[0],PMUIO Rx44[5,3-1] DH
1.42 7/7/99 Fixed typo in SUSST 1# pin description; Fixed Super-1/0 RxF8 table DH
Modified FO Rx59, F1 Rx6,9,34,3C,41,54,71-75,79-7D,C0-C7, F2/3 Rx41-
42,80-84, F4 Rx4C[0], PMU 1/O Rx4[0],20-21[1],22-23[1],24-25[1],2C-
2D[3], HWM 10 Rx42[2-1],44[2-1], F5/6 Rx4A-4B, 10 Base 0 Rx12[ 6]
1.43 10/7/99 Fixed typo in PDIOR#/SDIOR# pin descriptions & Func 4 Rx42[4] DH
1.45 12/3/99 Added SCIOUT# to GPIO11 (pin U8), fixed typosin CHAS pin description DH
Fixed typosin Serial Port 2 register descriptions, changed to new logo format
15 12/21/99 Changed FDC “OD” pin typesto “O”; fixed table 2 ECP port address range DH
Fixed reg summary tables (superlO cfg E2; FDC 4, 7), superlO cfg E2 & EE;
FDCbase+4,7; L PTbase+402; COM1/2 index value refs & divisor offset
151 1/7/00 Changed silicon version CF to CF/CG (CG same programming / pinout as CF) DH
Fixed IR description, parallel port 1/0 index, FDC 1/O index & base+7
Fixed typo in Func 4 Rx48, changed Pwr Mgmt 1/0 Rx44[3-2]
1.52 1/17/00 Added internal 1/0 APIC pin names; fixed LID name polarity in pin diagram DH
Corrected FO Rx41[6],58,74[7],77[4], F1 Rx54]5], F2/3 Rx43, F4
Rx4D[3],54]3-2],55[2], PMU 10 Rx0[8], added APIC regs
1.53 2/8/00 Fixed feature bullet typos, APIC/GPI/GPO pin descriptions, FO Rx76[4],77[4] DH
Fixed Func 5/6 AC97 reg summary tables; KBC Ctrl bit-3 changed to reserved
154 2/25/00 Fixed pin direction for APICDO-1 pins (changed from O to 10) DH
Fixed defaultsin register tables for Func 1 Rx40, 41, 43, 45, 50
Added note to FO Rx41] 3] & Rx45; fixed F1 Rx45[1-0] & misc typos
1.6 5/22/00 Fixed APIC pin descriptions, removed GPI112/13, PClI DMA pin descriptions DH
Updated/fixed pin descriptions MC97IRQ, FDCIRQ/DRQ, DRQ2/DACK 24,
SERIRQ, GPI3, GPO8-11, GPO19, GPIOD, LID, VREF (voltage)
Func O: fixed Rx42[2-0], clarified 75[3-1], 76[7-6], removed Rx7D-7C
Func 4: fixed Summary table Rx4 Dev 1D, fixed Rx50,58[5-4], PM 1/0O 4]0]
1.7 8/1/00 Removed “high speed baud rate support”, Fixed FORX74[7], F1Rx50[26-24] DH
Fixed SUSA# pin description, Changed VREF to output & fixed elec specs
Removed ambient temp, added pwr/current spec table, fixed pin 1 orientation
1.8 12/12/00 Corrected VCCH / GNDH pin descriptions; Fixed Function 0 Rx43 DH
Function 1 fixed defaults Rx6, 41, 54, 70, 78, fixed bit definitions Rx4[7,1],
6[4], 10-23 Isbs, 42[7-6], 45[4], 50[26-24], 54[1], 70[1], 78[1], 54[3-2]
Changed 3.3V spec to 5%; Added power supply current specs
181 2/2/01 Fixed PMI10O Rx10[10]; Fixed typosin F1Rx45[2] and PMIO Rx40, 42 DH
Added SDIN, SDIN2, and EXTSMI# to suspend power plane
1.82 3/2/01 Fixed pinout table formatting errors; Removed ATEST/DTEST DH
Fixed STPCLK# errorsin F4 Rx4C[0] and PMIO Rx10[9], 2C[3]
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VT82C686A PSIPC
PCI SUPER-I/O INTEGRATED PERIPHERAL CONTROLLER

PC99 CoMPLIANT PCI-TO-1SA BRIDGE
WITH INTEGRATED SUPER-I/O (FDC, LPT, CoMm1/2, AND IR),
INTEGRATED HARDWARE SOUNDBLASTER/DIRECT SOUND AC97 AUDIO,
ULTRADM A-33/66 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-PCI Bridges

Combine with VT82C598 for a compl ete Super-7 (66/75/83/100MHz) PCI / AGP / 1SA 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-PCI bridges for a complete PC99 compliant PCI / AGP / | SA system

« PCIl 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 master mode EIDE controller with enhanced PCl bus commands
PCI-2.2 compliant with delay transaction and remote power management

Eight double-word line buffer between PCI and ISA bus

Onelevel of PCI to | SA post-write buffer

Supports type F DMA transfers

Distributed DMA support for ISA legacy DMA across the PCI bus

Serial interrupt for docking and non-docking applications

Fast reset and Gate A20 operation

Edge trigger or level sensitive interrupt

Flash EPROM, 4Mb EPROM and combined BIOS support

Supports positive and subtractive decoding

Revision 1.82 March 2, 2001 -1- Features
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e UltraDMA-33/ 66 Master Mode PCI EIDE Controller

— Dual channel master mode PCI supporting four Enhanced IDE devices

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

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

— Dual DMA engine for concurrent dual channel operation

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

— Full scatter gather capability

— Support ATAPI compliant devicesincluding DVD devices

— Support PCI native and ATA compatibility modes

— Complete software driver support

* Integrated Super 10 Controller

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

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

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

Programmabl e baud rate generator

Independent transmit/receiver FIFOs

Modem Control

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

Standard mode, ECP and EPP support

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

16 bytes of FIFO

Datarates up to IMbps

Perpendicular recording driver support

Two FDDs with drive swap support

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

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

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

— PCI master interface with scatter / gather and bursting capability

— 32 byte FIFO of each direct sound channel

— Host based sample rate converter and mixer

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

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

— Plug and play with 4 IRQ, 4 DMA, and 4 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 poditive voltage (one internal), three temperature (one internal) and two fan-speed monitoring
— Programmable control, status, monitor and alarm for flexible desktop management

— External thermister or internal bandgap temperature sensing

— Automatic clock throttling with integrated temperature sensing

— Internal core VCC voltage sensing

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

Revision 1.82 March 2, 2001 -2- Features



\// i VT82C686A

e Universal Serial Bus Controller

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

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

— Root hub and four function ports

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

e System Management Bus Interface

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

e Sophisticated PC99-Compatible M obile Power M anagement

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

— ACPI v1.0 Compliant

— APM v1.2 Compliant

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

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

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

— Multiple suspend power plane controls and suspend status indicators

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

— Normal, doze, sleep, suspend and conserve modes

— Globa and local device power control

— System event monitoring with two event classes

— Primary and secondary interrupt differentiation for individual channels

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

— Upto 12 general purpose input ports and 23 output ports

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

— One programmable chip select and one microcontroller chip select

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

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

— Hot docking support

— 1/O pad |eakage control

e Plug and Play Controller

— PCI interrupts steerable to any interrupt channel

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

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

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

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

e Singlechip 27x27 mm, 352 pin BGA
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OVERVIEW

The VT82C686A PSIPC (PCI 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 VT82C686A includes
standard intelligent peripheral controllers:

a)

b)

0)
d)

e

Master mode enhanced IDE controller with dual channel DMA engine and interlaced dual channel commands. Dedicated
FIFO coupled with scatter and gather master mode operation allows high performance transfers between PCI and IDE
devices. In addition to standard PIO and DMA mode operation, the VT82C686A also supports the UltraDM A-33 standard to
allow reliable data transfer rates up to 33MB/sec throughput. The VT82C686A also supports the UltraDMA-66 standard.
The IDE controller is SFF-8038i v1.0 and Microsoft Windows-family compliant.

Universal Serial Bus controller that is USB v1.1 and Universal HCI v1.1 compliant. The VT82C686A includes the root hub
with four function ports with integrated physical layer transceivers. The USB controller alows 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. |n addition to the standard ISA RTC functionality, the integrated RTC also
includes the date alarm, century field, and other enhancements for compatibility with the ACPI standard.

Notebook-class power management functionality compliant with ACPI and legacy APM requirements. Multiple sleep states
(power-on suspend, suspend-to-DRAM, and suspend-to-Disk) are supported with hardware automatic wake-up. Additional
functionality includes event monitoring, CPU clock throttling and stop (Intel processor protocol), PCI bus clock stop control,
modular power, clock and leakage control, hardware-based and software-based event handling, general purpose 1/O, chip
select and external SMI.

Hardware monitoring subsystem for managing system / motherboard voltage levels, temperatures, and fan speeds
Full System Management Bus (SMBus) interface.
Two 16550-compatible serial 1/0 ports with infrared communications port option on the second port.

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

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

m) Distributed DMA capability for support of 1SA legacy DMA over the PCI bus. Serial IRQ is also supported for docking and

n)

0)

non-docking applications.

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

Internal 1/0 APIC (Advanced Programmable Interrupt Controller)
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The VT82C686A 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 VT82C686A supports delayed transactions and remote
power management so that slower |SA peripherals do not block the traffic of the PCI bus. Special circuitry is built in to alow
concurrent operation without causing dead lock even in a PCI-to-PCl bridge environment. The chip also includes eight levels
(doublewords) of line buffers from the PCI bus to the ISA busto further enhance overall system performance.

CPU / Cache CA North Bridge MA/Command System Memory
CD MD
Init / CPUreset Fm_
IRQ/NMI - SMB
SMI / StopClk — USB Ports 0-3
FERR / IGNNE — Keyboard / Mouse Expansion
SLP# (Slot-1 — MIDI / Game Ports Cards
(Slot-1) vTeceseA [ o O
352BGA |- Serial Ports1and 2
|:|_L_ — Infrared Comm Port
RTC = | — IDE Primary and Secondary
Crysd — Floppy Disk Interface
— AC97 Link
Expansion — Hardware Monitor Inputs
Cards — GPIO, Power Control, Reset

I | SA I

Figurel. PC System Configuration Using the VT82C686A
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Pin Diagram
Figure 2. VT82C686A Ball Diagram (Top View)
Key] 1 ] 2 3 4 5 6 | 7 | 8 9 [ 10| 1 | 12 1314 ] 15] 16] 17 ] 18] 19 20
A IsvEM tocH| use [use | kB [WRT W DS | cTs pcp TxD DCD| PO PD  pou|PRQ| AD AD  AD  AD
R# RDY | Po+ | P2+ | DT | PrRT# DATA% 14 24 24 1 1 7 2 A# 31 28 26 25
SMEM usBluss|uss| R w Ds|DIR RXD RTS RXD P PD | PCl PRQ| AD AD AD
BY we AEN| po | po- | p3+ [DATA# GATE® g | 2 2 w1 |ACK# 3 0 |rst# D# | 20 27 24
P
rRoM 10 |uss|uss| mMs|pbsk HD MTR| R DSR cTsS DsR PO P AUTO|PRQ| AD CBE D
cst w# |cik | P+ | DT |cHet seLe 1w | o 2 1w s [BYSY 4 N FDe| o | 30 3w sEL
I0 DACK DRO|usB| Ms |DrRv IN DRV | TXD DTR IR P PD STR|PRO| AD AD AD
Dl rt 3¢ 3 | Pi- | ck |pEN1 DEX# P'R* peno| 2 # Rrx| PE s 1 OBE#| B# | 23 2 21
P
DACK DRQ kB | use | TRk MTR|RTS R R m sict| P | ADb AD AD AD
El 14 1 RFSH# OSC| o | p3- | 0o STEP# o | ¢ 1 1x |SCT 6 in# |ok| 20 19 18 17
MCS S 10CS 10 IRQ GND fvcC AD C/BE I T
Fl i Brer 16¢ cuke 7 Jonofvec] ™y 0 lvccleno)vee vee vecleNo| 15 s |FRM# rovs rovs
IRQ6 IRQ IRQ IRQ |DACK DEV
Glam s 4 3| 24 foNDf 67 8 9 10 11 12 13 G14 | GND | g » STOP#SERR# PAR CBE1A
bro2| RO | B AD AD AD AD AD
H] TC BALE gro|l o Jak jVvecy H H JvVeCl 15 14 13 12 1
P
RsT| LA LA LA LA AD AD AD C/BE AD
Iorvl 23 22 21 20 fvec] 9 GND GND GND GND 3 Jvee]l 0 o s of 7
sA sa | IRO RO RO AD AD AD AD AD
P
IRQ DACK DRQ DACK| sD AD AD PD
Ll o or o sz | s Qonof GND GND GND GND L fonof o [PREQ#PGNTH g4
pro| so |pack| so | bro | P P |
D [pack| so | pbro| sp PO PD PD PD |POD
Nl 11 | | 2| 7 | 13 JVCC] N N [VCClRrpy (OrR# 10W# DROQ| 15
s D | s sa sais PDD PDD PDD FPDD PDD
SA14 SA13 SA12 SAll SA10 VCC VCC vce [GND PDD PDD PDD FPDD PDD
R Jspp14 sDD13 spD12 sppil sppiof GND JVCCRVCC R o s fveCy 4 H JVCCGNDY 15 3 1 4 10
SA9 SA8 SA7  SAG GPO | sMB | sus THRM| FAN GPIO |sDD10] PDD PDD PDD PDD  PDD
Tl sop9 sops sop7 sope | XDIR INIT SLP# o |paTa|l ek pves#| 1 VREF| A 2| 5 9 6 8 7
P
SA5  sA4  sA3 [MEM GPIo | suB BAT| FAN v |spD7 sbps sppi2l s s sb sD
sop5 spp4 sop3 | Ry SOE# SMI# NMI | o | LID ows| 2 seEnsy| Bx AcrRs BB2|csit csst A0 A2
sa2 sa1 | so | mEM RSM CPU SUS SUS pct | v |ePio]|sppe spp3 sppb1i| s s sp
VQ@sop2 sop1| 5 | wg SPKR pory FERR¥ pory Az stis RING# orpg|sensg] ¢ | sax sync spi | A1 DACK# ppy
P
sao|l so so o |Rrrc|PwR sTP SUS SMB |gggs PCK| T v |SDD6 SDD11SDD13 SDDO| SD D
Wl sopo| 2 4 7 | x2 | e cik# NTR gy ALRT# RUN#|sENsL sENs3| BY JAB1 JBB1 BTCK| IOR# 1ow#
sD sb sb sb |RTC A20 IGN SUS EXT PWR cpu| T v |sDD8 spp4 spD2 sbp14spp1s| sD
Y1 o 1 3 6 | x1 VBAT| m# NE# C#  SMI# BTN# STP#|SENS2SENS4| JAY SDO SDI2 MSO MSl | 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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Pin Lists
Figure3. VT82C686A Pin List (Numerical Order)

Djn Djn Nlama Djn Djn Nlama Djn Djn Nlama Djn Djn Nlama Djn Djn Nlama

A0l | O SMEMR# D12 10 IRRX/GPO15 H19 10 AD12 NO6 P VCC Ul3 | |VSENS1 (2.0V)
AO2 | | |IOCHRDY D13 | | |PE/WDATA# H20 | 10 |AD11 N15| P VCC Ul4 | 10 |SDDO07/JBX
A03 | 10 |USBPO+ D14 | 10 |PD5 J01 | O RSTDRV N16 | | PDRDY U15 | 10 |SDD05/RST
A04 | 10 |USBP2+ D15 | 10 PD1/ TRKOO# J02 | 10 LAZ23 N17 | O |PDIOR# U16 | 10 SDD12/JBB2
A05 | 10 KBDT/KBRC D16 | 10 |STROBE# J03 | IO |LA22 N18 | O PDIOW# Ul7 | O |SDCS1#

AO6 | | WRTPRT# D17 | | |PIROB# J04 | 10 LA21 N19 | | PDDRO Ul8 | O |SDCS3#

A07 | O \WDATA# D18 | 10 |AD23 JO5 | 10 LA20 N20 | 10 |PDD15 U199 | O [SDAO

A08 | O DS1# D19 | 10 |AD22 Jo6 | P |VCC P01 | IO SD14 U20 | O |SDA2

A09 | | |CTS2# D20 | 10 |[AD21 JO9 | P |GND P02 | 10 SD15 V01 | 10 |SA02/SDD2
A10 | | |DCD2# EO1 O DACK1#/IDEIROB J10 | P |GND P03 | 10 SAl7 V02 | 10 |[SA01/SDD1
All| O [ TXD1 EO2 | | |DRO1 J11 | P GND P04 | 10 SA16 V03 | 10 |SD05/KBIN4
Al12 | | |DCD1# EO3 | IO RFSH# J12 | P |GND P05 | 10 |SA15/SDD15 V04 | I0 MEMW#

A13 | 10 [PD7 EO4 | | |OSC Ji15 | P |VCC P06 | P GND V05 | 10 |SPKR

Al4 | 10 |PD2/WRTPRT# || EO5 @ 10 KBCK/A20GATE Ji6 | 10 |/AD10 P15 | P |GND V06 | | |RSMRST#
Al15 | | |ERROR#/HDSL# || EO6 |0 USBP3- Ji7 | 10 |/ADO09 P16 | 10 |PDDO0O V07 | | |FERR#

Al16 | | |PIROA# EO7 | | | TRKOO# Ji18 | 10 |ADO8 P17 | 10 |PDD14 V08 | OD | CPURST

Al17 | 10 |AD31 EO8 | O |STEP# J19 | 10 |CBEO# P18 | 10 |PDDO1 V09 | O SUSA#OLAPDO
A18 | 10 |AD28 E09 | O MTRO# J20 | 10 |ADO7 P19 | 10 |PDD13 V10 | O |SUSST1#/ GPO3
A19 | 10 |AD26 E10 | O RTS2# KOl | 10 |SA19 P20 | 10 |PDD02 V11| | |RING#/GPI7
A20 | 10 |[AD25 E1l | RI1# K02 | 10 |SA18 RO1 | 10 SA14/SDD14 V12 | O |PCISTP#/GPO5
B01 | O SMEMW# E12 | O IRTX/GPO14 KO3 | I |IRO10 R02 | 10 |SA13/SDD13 V13 | | |VSENS2(2.5V)
B02 | O |AEN E13 | | SLCT/WGATE# K04 | | |IRO11 R0O3 | 10 |SA12/SDD12 V14 | 10 |GPIOC(10)/CHAS
B03 | 10 USBPO- El14 | IO PD6 KO5 | | |IRO15 R04 | 10 |SA11/SDD11 V15 | 10 'SDD09/JAX
B04 | 10 USBP2- E15 | IO SLCTIN#/ STEP# K06 | P |VCC R05 | 10 |SA10/SDD10 V16 | 10 |SDD03/SYNC
B05 | 10 |USBP3+ E16 | | PCLK K09 | P GND R0O6 | P |GND V17 | 10 |SDDO01/ SDI
B06 | | 'RDATA# E17 | IO N AD20 K10 | P |GND RO7 | P |VCC V18 | O |SDA1

BO7 | O \WGATE# E18 | IO ADI19 K11 | P |GND R0O8 | P VCC V19 | O SDDACK#
B08 | O DSO# E19 | IO AD18 K12 | P |GND R0O9 | P VCCS V20| | |SDRDY

B09 | O DTR2# E20 | IO |AD17 K15 P |VCC R10 | P VCCS W01 | 10 SA00/SDDO
B10 | I |RXD2 FO1 | I 'MCSl6# K16 | 10 |[ADO6 R11| P VCC W02 | 10 SD02

B1l1 | O RTS1# FO2 | 10 |SBHE# K17 | 10 |ADO5 R12 | P VCCH WO03 | 10 SD04/KBIN3
B12 | | |RXD1 FO3 | | |1OCS16# K18 | 10 |/AD04 R13 | P |GNDH W04 | 10 SD07/KBIN6
B13 | | |ACK#/DSl# FO4 | | |IOCHCK#/ GPIO K19 | 10 |ADO3 R14 | P VCC WO05| O |[RTCX2

B14 | 10 PD3/RDATA# FO5 | | IRO7 K20 | 10 |[AD02 R15| P GND W06 | | |PWRGD

B15 | 10 |PDO/INDEX# FO6 | P |GND LO1 | | |IRO14 R16 | 10 |PDD12 W07 | OD |STPCLK#

B16 | O PCIRST# FO7 | P |VCC L02 | O |DACKO#/IA |[R17 | 10 PDDO3 W08 | OD |INTR

B17 | | |PIROD# FO8 | P GNDU LO3 | | DROO R18 | 10 |PDD11 W09 O |SUSB#/GPO2
B18 | 10 |AD29 FO9 | P |VCCU L04 | O |DACK5#/MI [[R19 | 10 |PDDO0O4 W10, | |SMBALRT#/GPI6
B19 | 10 |AD27 F10 | P |VCC LO5 | 1O SDO08 R20 | 10 |PDD10 W11 | | |IRO8#/GPI1
B20 | 10 |[AD24 F11 | P |GND LO6 | P GND TO1l 10 [SAQ09/SDD9 W12 | 10 | PCKRUN#
C01 | | ROMCSHKBCSH| F12 | P VCC LO9 | P GND TO2 | 10 |SA08/SDD8 W13| | |TSENS1

C02 | 10 |IOW# 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 | 10 SDD06/JBY
C04 | 10 |USBP1+ F15| P GND L12 | P |GND TO5 | O XDIR/O12/PCS0# W16 10 SDD11/JAB1
C05 | IO MSDT/IRO12 F16 | 10 |AD16 L15| P GND TO6 | OD |INIT W17 | 10 |SDD13/JBB1
C06 | | |DSKCHG# F17 | 10 |CBE2# L16 | 10 |ADO1 TO7 | OD |SLP#/ GPO7 W18 | 10 SDD00/BTCK
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 | 10 | SMBDATA W20 | O |SDIOW#

C09 | | |RI2# F20 | 10  TRDY# L19 | | |PGNT# T10 | O SUSCLK/APICD1 (Y01 10 SD0O

C10 | | |DSR2# GO01 | | |IRO6/14/SLPBTN# L20 | O |PDCSI1# T11 | | THRM/PME#/GI5 || Y02 10 SDO1

Cl1 | | |CTSi# G02 | | |IRO5 MO1| | |DRO5 T12 | | |FAN1 Y03 | IO SDO03

Cl12 | | |DSRi1# G03 | | |IRO4 M02 | 10 |SD09 T13 | O VREF Y04 | IO SD06/KBINS
C13 | | BUSY/MTR1# |[G04 | | |IRO3 M03| O DACK6#UA| T14 | IO |GPIOA/8/GPOWE# |[Y05 | | |RTCX1

C14 | IO PD4/DSKCHGH# || G05 | O [DACK2#/113/025/0C0#{|M04 10 SD10 T15 | 10 SDD10/JAB2 Y06 | P |VBAT

C15 | 10 PINIT#/ DIR# G06 | P GND MO5| | DRO6 T16 | 10 |PDDO05 Y07 | OD A20M#

C16 | IO AUTOFD#/DRVO|[G15| P | GND M06| P |VCC T17 | 10 |PDD09 Y08 | OD | IGNNE#

C17 | | |PIROC# G16 | 10 | DEVSEL# M09 P |GND T18 | 10 |PDDO0O6 Y09 | O SUSC#

C18 | 10 |AD30 G17 | 10 |STOP# M10 P |GND T19 | 10 |PDDO08 Y10 |IOD EXTSMI#

C19: 10 |CBE3# G18 | | |SERR# M11 P |GND T20 | 10 |PDDO7 Y11 | | | PWRBTN#
C20 | 1 |IDSEL G19 | 10 |PAR M12 P |GND U0l | 10 SA05/SDD5 Y12 | O CPUSTP#/GPO4
DO1 | 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 | | |VSENSA (12V)
D03 : | :DRO3 HO2 | O BALE M17| O |PDAO uo4 | 10 [ MEMR# Y15 | IO SDDO08/JAY
D04 | 10 USBP1- HO3 | | |DRO2/112/024/SO/OC1[[M18 | O PDA2 U05 | O SOE#/O13/MCCS# (Y16 10 SDD04/SDO
D05 | I0 [MSCK/IRO1 HO4 | | IRO9 M19| O |PDA1l U06 | OD | SMI# Y17 | IO SDDO02/ SDI2
D06 | O |DRVDEN1 HO5 | O BCLK M20| O PDDACK# uQ07 | OD |NMI Y18 | IO SDD14/MSO
DO7 | | |INDEX# HO6 | P |VCC NO1 | 10 |SD11 uo08 | 10 GPIOD/SO#/MCCSH# || Y19 10 SDD15/MSl
D08 | O DIR# H15 | P |VCC NO2 | O DACK7#UB| UQ9 | IO |SMBCLK Y20 | | |SDDRQ

D09 | O | DRVDENO H16 | 10 |AD15 NO3 | 10 |SD12 U10 | | |LID/GPI3/WSCH#

D10 | O [ TXD2 H17 | 10 AD14 NO4 | | |DRO7 Ull | | |BATLOW#/GPI2

D11 O DTR1# H18 10 AD13 NO5 10 SD13 Ul2 10 FAN2/GPIOB(9)
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Figure4. VT82C686A Pin List (Alphabetical Order)

Djn

Djn Nlama

Djn Nlama

Djn

Djn Nlama

Djn

Djn Nlama

Djn

Djn Nlama

Y07 OD A20M# Cl2 | DSRl# Jo4 | 10 LA21 W05 O RTCX2 TO7 OD SLP#/GPO7
B13 | | ACK#/DSl# C10 | | |DSR2# J3 | 10 LA22 B1l| O |RTS1# W10| | |SMBALRT#/GPI6
L17 10 ADOO D11 | O DTR# J02 | 10 |LA23 E10 O |[RTS2# U09 | 10 ' SMBCLK

L16 10 ADO1 B09 | O |DTR2# U10| | |LID/GPIAWSC# [|B12 | 1| |RXD1 T09 | 10 |SMBDATA
K20 | 10 |AD02 Al5| | ERROR#/HDSEL# || FO1 | MCSI6# B10| | |RXD2 A0l | O SMEMR#

K19 | 10 |ADO3 Y10 10D EXTSMI# uo4 | 10 \MEMR# WO1| 10 |SA00/ SDDO BOl| O |SMEMW#

K18 | 10 |AD04 T12 | | |FAN1 V04 | |0 MEMW# V02 | 10 |SA01/SDD1 U06 | OD |SMI#

K17 | 10 |ADO5 U12 | 10 |FAN2/GPIOB(9) D05 | 10 'MSCK / IRO1 VOl | 10 |SA02/SDD2 U05 | O |SOE#/GPO13/MCCS#
K16 | 10 |AD06 V07 | | |FERR# C05 | 10 |MSDT/IRO12 ||U03 | 10 SA03/SDD3 V05 | 10 |SPKR

J20 | 10 | ADO7 F18 10 [FRAME# E09 O MTRO# U02 | 10 |SA04/ SDD4 EO8 O STEP#

J18 | 10 ADO8 FO6 P GND C08 | O |MTR1# U0l | 10 |SA05/ SDD5 G17 | 10 | STOP#

J17 | 10  AD09 F11 P |GND U07 | OD NMI T04 | 10 |SA06/SDD6 WO07 | OD | STPCLK#

Ji6 | 10 |AD10 F15| P GND EO4 | |OSC TO3 10 |SAQ07/SDD7 D16 10 |STROBE#

H20 | 10 |AD11 G06| P |GND G19 | 10 |PAR T02 | 10 |SA08/SDD8 V09 | O |SUSA#/01/APICDO
H19 10 |AD12 G15| P GND W12 | 10 PCKRUN# TO1 10 SA09/SDD9 W09 | O |SUSB#/GPO2
H18 10 |AD13 J09 | P GND E16 | |PCLK RO5 | 10 |SA10/SDD10 Y09 | O |SUSCH

H17 | 10 |AD14 J10 P |GND B16 | O PCIRST# RO4 | 10 |SA11/SDD11 T10 | O |SUSCLK /APICD1
H16 10 |AD15 J11 | P GND V12| O PCISTP#GPO5 [ R03 | 10 |SA12/SDD12 V10 | O |SUSST1#/GPO3
F16 10 AD16 J12 P |GND B15 | 10 |PDO/ INDEX# RO2 | 10 |SA13/SDD13 HO1| O |TC

E20 10 |AD17 K09| P GND D15 10 PD1/TRKOO# RO1 10 |SA14/SDD14 T11 | | |THRM /PME#/GI5
E19 10 |AD18 K10| P GND Al4 | 10 PD2/WRTPRT# [ PO5 | 10 |SA15/SDD15 F20 10 TRDY#

E18 10 |[AD19 K11| P GND B14 10 |PD3/RDATA# || P04 10 |SA16 EO7 | TRKOO#

E17 10 |[AD20 K12 | P |GND Cl4 | 10 |PD4/DSKCHGH# || PO3 | 10 |SA17 W13| | |TSENSL

D20 10 |AD21 LO6 P |GND D14 10 |PD5 K02 10 |SA18 Y13 | | | TSENS2

D19 | 10 |AD22 LO9| P |GND El4 10 PD6 K01 | 10 |SA19 All O TXD1

D18 | 10 |AD23 L10| P |GND Al13 |0 PD7 FO2 | 10 | SBHE# D10 O TXD2

B20 | 10 |AD24 L11| P |GND M17 O |PDAO YOl | 10 SD0OO C03 | | |USBCLK

A20 | 10 AD25 L12 P |GND M19| O |PDA1 Y02 | 10 'SDo1 BO3 | 10 |USBPO-

Al19 | 10 AD26 L15 P |GND M18| O |PDA2 WO02 | 10 SD02 A03 |0 USBPO+

B19 | 10 |AD27 M09 P |GND L20 O PDCSl# Y03 | 10 SD03 D04 | 10 USBPL-

Al8 | 10 AD28 M10| P |GND M16 O |PDCS3# WO03 | 10 |SD04/KBIN3 C04 | 10 |USBP1+

B18 | 10 |AD29 M1l P |GND P16 10 PDDO0 V03 | 10 |SD05/KBIN4 BO4 | 10 USBP2-

C18 10 |AD30 M12| P |GND P18 | 10 PDDO1 Y04 | 10 SD06/ KBIN5 A04 |0 USBP2+

Al7 | 10 |AD31 P06 | P GND P20 | 10 PDDO2 WO04 | 10 |SD07/KBING EO6 10 USBP3-

BO2 O AEN P15 P GND R17 10 PDDO03 LO5 | 10 |SD08 BO5 | 10 |USBP3+

C16 | 10 |AUTOFD#/DRO |R06 | P |GND R19 10 PDD04 MO2 10 SDO09 Y06 P VBAT

HO02 | O |BALE R15| P |GND T16 | 10 PDDO5 MO04 10 SD10 FO7 P VCC

Ull| | |BATLOW#/GPI2|R13 P GNDH T18 | 10 PDDO06 NO1 | 10 |SD11 F10 P vCC

HO5 | O |BCLK FO8 P GNDU T20 | 10 PDDO7 NO3 | 10 |SD12 F12 P VvCC

C13| | |BUSY/MTRI1# | T14 | 10 (GPIOA(8Y/GPOWE#| T19 10 PDDO08 NO5 | 10 |SD13 F13 P VvCC

J19 | 10 (CBEO# V14 | |10 |GPIOC(10)/CHAS || T17 | 10 PDDO09 PO1 | 10 SD14 F14 P VvCC

G20 10 CBEl# Uo8 10 (GPIOD/SO#MCCS || R20 | 10 PDD10 P02 | 10 |SD15 HO6 | P VCC

F17 10 CBE2# T08 | O |GPO0/SLOWCLK || R18 | 10 PDD11 U19 | O SDAO H15 P vCC

C19 | 10 CBE3# C07 | O HDSEL# R16 10 PDD12 V18| O |SDA1l Joes P vcC

V08 | OD | CPURST C20 | | |IDSEL P19 10 PDD13 U20 | O |SDA2 J15 P vCC

Y12 O CPUSTP#/GPO4 |l YO8 OD IGNNE# P17 10 PDD14 Ul7 | O SDCSl# K06 P vCC

Cll1| | CTSi# DO7 | | |INDEX# N20 | 10 |PDD15 U18 | O |SDCS3# K15 P vCC

A09 | | |CTS2# TO6 | OD |INIT M20 O PDDACK# W18 | 10 |SDD00/BTCK |[M06 P |vCC

L02 O DACKO#/IDEA [[wo08| OD |INTR N19 | | |PDDRO V17 | 10 |SDDO1/ SDI M15 P VvVCC

EOL O DACKI#IDEB || FO4 | IOCHCK#/GPI0 |[N17 | O |PDIOR# Y17 | 10 |SDD02/ SDI2 NO6 | P VCC

G05 | O |DAK2#/113/025 || A02 | | |IOCHRDY N18 O |PDIOW# V16 | 10 SDD03/SYNC |[N15| P |vCC

D02 | O |DACK3#/AIRO | FO3 | | |IOCS16# N16 | |PDRDY Y16 | 10 |SDD04/ SDO RO7 P |VCC

L0O4 O DACK5#MIRO [[DO1 10 I0R# D13 | | |PE/WDATA# U15 | 10 |SDD05/RST RO8| P VCC

MO03 O DACK6#USBIA| C02 | 10 |IOW# L19 | | |PGNT# W15 10 SDDO06/JBY R11 P |VCC

NO2 | O |DACK7#/USBIB| F19 | 10 |IRDY# C15 | 10 |PINIT#/ DIR# Ul14 | 10 |SDDO7/JBX R14| P VCC

Al12 | DCD1# Go04 | | |IRO3 Al16 | | |PIROA# Y15 | 10 'SDD08/JAY R12| P |VCCH

A10 | | |DCD2# G03 | | |IRO4 D17 | | PIROB# V15 | 10 SDD09/JAX R0O9 | P |VCCS

G16 | 10 DEVSEL# G02 | | |IRO5 Cl7 | | |PIROC# T15 | 10 |SDD10/ JAB2 R10| P |VCCS

D08 | O DIR# GO1 | | |IROG/4/SLPBTN# |[B17 | | |PIROD# W16 | 10 |SDD11/JAB1 FO9 P VCCU

LO3 | | {DROO FO5 | |IRO7 L18 O PREO# U16 | 10 |SDD12/JBB2 T13 O VREF

E02 | | DRO1 W11| | |IROS8#/GPI1 Y11 | | [PWRBTN# W17 | 10 |SDD13/JBB1 U13| | |VSENSL(2.0V)
HO3 | | D2/112/024/SO [[HO4 | 1 |IRO9 W06 | |PWRGD Y18 | 10 'SDD14/MSO V13| | |VSENS2(2.2V)
D03 | DRO3 K03 | |IRO10 BO6 | |RDATA# Y19 | 10 |SDD15/MSI W14 | | |VSENS3(5V)
MO1l: | iDRO5 K04 | 1 |IRO11 EO3 | |0 |RFSH# V19 O SDDACK# Y14 | | |[VSENSA (12V)
MO5: | iDRO6 L01 | IRO14 E1l | |RIl# Y20 | | |SDDRO A07 O WDATA#

NO4 | | DRO7 K05 | | |IRO15 C09 | | |RI2# W19| O |SDIOR# BO7 | O |WGATE#

D09 | O DRVDENO D12 | 10 IRRX / GPO15 V11| | |RING#/GPI7 W20| O |SDIOW# A06 | | |WRTPRT#
D06 | O | DRVDEN1 E12 O IRTX/GPOl14 C01| O ROMCSH/KBCS#|v20 | SDRDY T05 | O | XDIR/GPO12/PCSO#
B08 | O |DSO# EO5 10 KBCK/A20GATE [[V06 | RSMRST# G18 | | |SERR#

A08 | O |DS1# A05 | 10 |[KBDT /KBRC J1 | O RSTDRV E13 | SLCT/WGATE#

C06 . | DSKCHG# J05 10 LA20 Y05 | RTCX1 E15 [0 SLCTIN#/STEP#
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VT82C686A

Pin Descriptions

Table 1. Pin Descriptions

PCI BusInterface

Signal Name Pin # /O | Signal Description

AD[31:0] (seepinlist) | 10 | Address/Data 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.

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

IRDY# F19 IO | Initiator Ready. Asserted when theinitiator isready for datatransfer.

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

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

DEVSEL# Gl6 IO | Device Select. The VT82C686A asserts this signal to claim PCI transactions through
positive or subtractive decoding. As an input, DEVSEL# indicates the response to a
VT82C686A-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 VT82C686A 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 pinto AD18 using a 100 Q resistor.

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

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

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

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

PCLK E16 I PCI Clock. PCLK providestiming for al 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 VT82C686A drives this signal low when the PCI clock is
running (default on reset) and releases it when it stops the PCI clock. External devices
may assert this signal low to request that the PCI clock be restarted or prevent it from
stopping. Connect this pin to ground using a 100 Q resistor if the function is not used.
Refer to the “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 VT82C686A will assert this pin

during power-up or from the control register.
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VT82C686A

CPU Interface

Signal Name Pin# | I/O | Signal Description

CPURST V8 | OD | CPU Reset. The VT82C686A asserts CPURST to reset the CPU during
power-up.

INTR W8 | OD | CPU Interrupt. INTR is driven by the VT82C686A to signa the CPU
that an interrupt request is pending and needs service.

NM I U7 | OD | Non-Maskable Interrupt. NMI is used to force a non-maskable interrupt
to the CPU. The VT82C686A generates an NMI when either SERR# or
IOCHK# is asserted.

INIT T6 | OD | Initialization. The VT82C686A asserts INIT if it detects a shut-down
special cycle onthe PCI bus or if a soft reset isinitiated by the register

STPCLK# W7 | OD | Stop Clock. STPCLK# is asserted by the VT82C686A to the CPU to
throttle the processor clock.

SMI# U6 | OD | System Management Interrupt. SMI# is asserted by the VT82C686A to
the CPU in response to different Power-Management events.

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

IGNNE# Y8 | OD | Ignore Numeric Error. Thispinisconnected 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 hit-1 (Fast A20).

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

Advanced Programmable Interrupt Controller (APIC)

Signal Name Pin# | 1/0O | Signal Description
WSCH# (CG) / GPI3/LID u10 I Write Snoop Complete. Asserted by the north bridge to indicate that all
| APICREQ# 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. Thispinis
WSCH# if the internal APIC is enabled and APICREQ# if the externa
APIC is enabled.
APICDO (CG) / GPO1 / SUSA# V9 10 | APIC Data 0. If internal APIC enabled.
APICD1 (CG) / SUSCLK T10 | 10 | APIC Datal. If internal APIC enabled.
SCIOUT# (CG) / GPI11/ GPO11 us O | SCI OQutput. If external APIC enabled.

/ GPIOD

For programming information, refer to Function 0 Rx74,77, Function 4 Rx54(3-2], and Memory Mapped / Indexed APIC registers.
In particular, Rx74[7] is “External APIC Enable” and Rx77[4] is“Internal APIC Enable”.

For external APIC connection, see also Rx5C[2].
Note also that the clock source used by the chip to clock the internal 1/0 APIC is OSC (14.31818 MHZz), so OSC must be

externally connected to the CPU 1/0 APIC clock input.
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VT82C686A

Universal Serial BusInterface

Signal Name Pin# | I/O | Signal Description

USBPO+ A3 I0 | 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 | USB Clock. 48MHz clock input for the USB interface

USBOCO#/ GPO25/ DACK2# /[ FDCIRQ G5 | 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 isdesired 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
USBOC[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). USCOC1# if Rx76[7] = 1 and Rx76[6] = 0.

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

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

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

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

USBIRQA / DACK6# 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# | 1/0 | Signal Description

SMBCLK U9 | 10 | SMB/I°C Clock.

SMBDATA T9 | 10 | SMB/I’C Data.

SMBALRT#/ GPI6 w10 I SMB Alert. (System Management Bus 1/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 Genera Purpose Input 6 whose value is reflected in
Rx48[6] of function 4 1/0O space
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VT82C686A

UltraDM A-33/ 66 Enhanced | DE | nterface

Signal Name Pin # I1/0O | Signal Description

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

PDDMARDY / UltraDMA Mode: Primary Device DM A 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 Straobe. 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 /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 Reguest. Primary channel DMA request

SDDRQ Y20 I Secondary Device DMA Request. Secondary channel DMA request

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

SDDACK# V19 O | Secondary Device DMA Acknowledge. Secondary channel DMA acknowledge
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VT82C686A

UltraDM A-33/ 66 Enhanced | DE Interface (continued)

Signal Name Pin # /O Signal Description
PDCS1# L20 O Primary Master Chip Select. This signal corresponds to CS1FX# on
the primary |DE connector.
PDCS3# M16 (0] Primary Slave Chip Select. This signal corresponds to CS3FX# on the
primary | DE connector.
SDCS1# u17 0] Secondary Master Chip Select. Thissignal corresponds to CS17X# on
the secondary I DE connector.
SDCS3# uis O Secondary Slave Chip Select. This signal corresponds to CS37X# on
the secondary IDE connector.
PDA[2-0] M18, M 19, O Primary Disk Address. PDA[2:0] are used to indicate which byte in
M17 either the ATA command block or control block is being accessed.
SDA[2-0] U20, V18, (0] Secondary Disk Address. SDA[2:0] are used to indicate which byte in
U19 either the ATA command block or control block is being accessed.
PDD[15-0] N20, P17, 10 Primary Disk Data
P19, R16,
R18, R20,
T17,T19,
T20, T18,
T16, R19,
R17, P20,
P18, P16
SDD[15-0] / SA[15-0] P5, R1-R5, 10 Secondary Disk Data muxed with ISA Bus Address (Audio Enabled)
T1-T4, Ul- ISA Bus Address only (Audio Disabled / Dedicated Secondary IDE
U3, Vi, Data) Note: Audio is enabled by strapping the SPKR pin high with
V2, W1l 4.7K ohms and disabled by strapping the SPKR pin low with 4.7K ohms.
Secondary Disk Data (SPKR strap = 0) or
AC-Link/Game Ports (SPKR strap = 1)
SDD[15] /M S, Y19, IO/1 | Secondary Disk Data 15/ Midi Serial In
SDD[14] / M SO, Y18, IO/ O | Secondary Disk Data 14/ Midi Serial Out
SDD[13] / JBB1, W17, IO/l | Secondary Disk Data 13/ Game Port Joystick B Button 1
SDD[12] / JBB2, U16, IO/1 | Secondary Disk Data 12 / Game Port Joystick B Button 2
SDD[11] / JAB1, W16, IO/1 | Secondary Disk Data 11/ Game Port Joystick A Button 1
SDD[10] / JAB2, T15, IO/1 | Secondary Disk Data 10/ Game Port Joystick A Button 2
SDD[9] / JAX [ GPO23, V15, IO/1 | Secondary Disk Data 9/ Game Port Joystick A X-axis
SDD[8] / JAY [ GPO22, Y 15, I0/1 | Secondary Disk Data 8/ Game Port Joystick A Y-axis
SDD[7] / IBX | GPI23, ui4, I0/1 | Secondary Disk Data 7/ Game Port Joystick B X-axis
SDD[6] / JBY / GPI22, W15, IO/1 | Secondary Disk Data 6/ Game Port Joystick B Y-axis
SDD[5] / ACRST, u15, IO/ O | Secondary Disk Data 5/ AC97 Reset
SDDI[4] / SDOUT, Y16, IO/ 0O | Secondary Disk Data 4/ AC97 Serial Data Out
SDD[3] / SYNC, V16, IO/ O | Secondary Disk Data 3/ AC97 Sync
SDD[2] / SDIN2, Y17, IO/1 | Secondary Disk Data 2/ AC97 Serial Data In 2
SDDI[1] / SDIN, V17, I0/1 | Secondary Disk Data 1/ AC97 Serial Dataln
SDD[0] / BITCLK W18 IO/1 | Secondary Disk Data 0/ AC97 Bit Clock
IDEIRQA / DACKO# L2 O IDE Interrupt Request A. Output of internal block.
IDEIRQB / DACK1# El ®) IDE Interrupt Request B. Output of internal block.
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VT82C686A

MIDI Interface

Signal Name Pin # /0 Signal Description
MSI /SDD[15] Y19 /10 MIDI Serial In / Secondary Disk Data 15 (SPKR strap = 1)
M SO / SDD[14] Y18 O/10 | MIDI Serial Out / Secondary Disk Data 14 (SPKR strap = 1)
AC97 Audio/ Modem Interface
Signal Name Pin # /0 Signal Description
ACRST / SDD[5] U15 O/10 | AC97 Reset / Secondary Disk Data5 (SPKR strap = 1)
SDOUT / SDD[4] Y16 O/10 | AC97 Serial Data Out [/ Secondary Disk Data4 (SPKR strap = 1)
SYNC /SDD[3] V16 O/10 | AC97 Sync / Secondary Disk Data 3 (SPKR strap = 1)
SDIN2 /SDD[2] Y17 /10 AC97 Serial Dataln 2 / Secondary Disk Data2 (SPKR strap = 1)
SDIN /SDD[1] V17 /10 | AC97 Serial Dataln  / Secondary Disk Data 1 (SPKR strap = 1)
BITCLK / SDDI[0] W18 /10 AC97 Bit Clock / Secondary Disk Data 0 (SPKR strap = 1)
AC97IRQ / DACK3# D2 O AC97 Interrupt Request. Output of internal block.
MC97IRQ / DACK5# L4 (@) MC97 Interrupt Request. Output of internal block. Rx77[7] = 1,
/ SERIRQ / GPO19 Rx77[3] = 1, Rx74[6] = 0.
Game Port Interface
Signal Name Pin # /0 Signal Description
JAB1/SDDJ[11] W16 I /10/1 | Joystick A Button1  / Secondary Disk Data 11 (SPKR strap = 1)
JAB2/ SDD[10] T15 I /10/0O | Joystick A Button 2  / Secondary Disk Data 10 (SPKR strap = 1)
JBB1/SDD[13] W17 I /10/1 | Joystick B Button1  / Secondary Disk Data 13 (SPKR strap = 1)
JBB2/SDD[12] U1l6 | I/10/0 | Joystick B Button2  / Secondary Disk Data 12 (SPKR strap = 1)
JAX / SDD[9] / GPO23 V15 | 1/10/0 | Joystick A X-axis / Secondary Disk Data9 (SPKR strap = 1)
JAY / SDD[8] /| GPO22 Y15 | I/10/0O | Joystick A Y-axis / Secondary Disk Data 8 (SPKR strap = 1)
JBX / SDD[7] / GPI23 Ul14 1 /10/1 | Joystick B X-axis / Secondary Disk Data 7 (SPKR strap = 1)
JBY / SDDI[6] / GPI22 W15 I /10/1 | Joystick B Y-axis / Secondary Disk Data 6 (SPKR strap = 1)

See Function 0 Rx77[6]
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VT82C686A

Floppy Disk Interface

Signal Name Pin# | I/O | Signal Description
DRVDENO D9 O | DriveDensity Select 0.
DRVDEN1 D6 O | Drive Density Select 1.
MTRO# 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 | Drive Select 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# Cc7 O | Head Select. Selectsthe sidefor R/W operations (0 = side 1, 1 =side 0)
TRKO0# E7 I Track 0. Senseto detect that the head is positioned over track O.
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. Signa 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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VT82C686A

Parallel Port I nterface

Signal Name Pin # 1/0 Signal Description

PINIT#/DIR# C15 I0/ 0O | 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/O pinin 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 indicatesthat 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# Al15 I /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. Statusoutput from the printer. High indicates that it is out of paper.

PD7/ nc, Al3, I0/- | Parallel Port Data.

PD6 / nc, E14, 10/ -

PD5/ nc, D14, 10/ -

PD4/ DSKCHGH#, C14, 10/1

PD3/ RDATA#, B14, 10/1

PD2/ WRTPRT#, Al4, 10/1

PD1/ TRKOO#, D15, 10/1

PDO/ INDEX# B15 10/1

As shown by the alternate functions above, in mobile applications the parallel port pinsin chip version CF and CG can optionally
be selected to function as a floppy disk interface for attachment of an external floppy drive using the parallel port connector (see

Super 1/0 Configuration Index F6[5]).
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VT82C686A

Serial Portsand Infrared Interface

i’qnal Name

Pin #

o

Signal Description

TXD1

All

Transmit Data 1. Serial port 1 transmit data out.

TXD2

D10

Transmit Data 2. Serial port 2 transmit data out.

IRTX / GPO14

E12

Oo|0|0o

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

RXD1

B12

Receive Data 1. Serid port 1 receive datain.

RXD2

B10

Receive Data 2. Seria port 2 receive datain.

IRRX / GPO15

D12

Infrared Receive. IR receive data in (Rx76[5] = 0) to serid port 2. Genera
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.
Typically used as hardware handshake with CTS2# for low level flow control.
Designed for direct input to external RS-232C driver.

CTS1#

Cl1

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. Desig_jned for input from external RS-232C receiver.

DTR1#

D11

Data Terminal Ready 1. Seria 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. Typicaly 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. Typically 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 serial 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 externa RS-232C
receiver (whose input is typically not connected in direct connect environments).
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VT82C686A

| 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 interfaceis

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

T3, T4, U1, U2, bus pins SA[15-0] (the audio interface pins are used for the IDE secondary data bus).
U3, Vvi,Vv2, 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 ISA address bus pins
SA[15-0]. Inthis 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, 14, 5 IO | System “Latched” Address Bus: The LA[23:20] address lines are bi-directional.
These address lines allow accesses to physica memory on the ISA bus up to
16Mbytes. LA[19-17] on the I SA bus are connected to SA[19-17] (see notes above).

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

IOR# D1 IO | I/O Read. 10R# isthe command to an ISA I/O slave device that the dave may drive
data on to the | SA data bus.

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

MEM R# u4 IO | Memory Read. MEMRY# 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 | SA data bus.

SMEM R# 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

SMEMW# B1 O | Standard Memory Write. SMEMWH# is the command to a memory slave, under
1MB, which indicates that it may latch data from the ISA data bus.

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

|OCS16# F3 I 16-Bit 1/O Chip Sdlect. This signal is driven by 1/0O devices on the ISA Bus to
indicate that they support 16-hit 1/0O bus cycles.

M CS16# F1 I Memory Chip Select 16. ISA slaves that are 16-bit memory devices drive thisline
low to indicate they support 16-bit memory bus cycles.

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

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

IOCHRDY A2 I I/O Channd Ready (Rx74[0] = 1). This signal 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/O saves from

misinterpreting DMA cycles asvalid 1/0 cycles.
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VT82C686A

| SA BusInterface (continued)

Signal Name Pin # /0 Signal Description
RFSH# E3 10 Refresh. Indicates when arefresh cycleisin progress. Also driven by
16-bit ISA Bus mastersto indicate arefresh cycle.
IRQ1/MSCK D5 /10 Interrupt Request 1 (Rx5A[1] = 0)
IRQ3 G4 I Interrupt Request 3.
IRQ4 G3 I Interrupt Request 4.
IRQ5 G2 I Interrupt Request 5.
IRQ6/ GPI4/ SLPBTN# G1 /171 Interrupt Request 6.
IRQ7 F5 I Interrupt Request 7.
IRQ8# / GPI1 W11l /1 Interrupt Request 8 from ext RTC if int RTC disabled (Rx5A[2] = 0)
IRQ9 H4 | Interrupt Request 9.
IRQ10 K3 | Interrupt Request 10.
IRQ11 K4 | Interrupt Request 11.
IRQ12/MSDT C5 /10 Interrupt Reguest 12. (Rx5A[1] = 0)
IRQ14 L1 I Interrupt Request 14.
IRQ15 K5 I Interrupt Request 15.
DRQ7/ GPI21 (CF/CG), N4, /1 DMA Request. Used to request DMA services from theinternal DMA
DRQ6 / GPI20, M5, /1 controller.
DRQ5/ GPI19, M1, /1
DRQ3/ GPI18, D3, /1
DRQ2/FDCDRQ/ SERIRQ H3, 17171 DRQ2: Rx68[3] =0 & Rx75[3] =1 & Rx75[1] =0
[ GPO24 | USBOC1# /O/1 See also Function 0 Rx77[7]
DRQ1/GPI17, E2, /1
DRQO/ GPI16 L3 /1
DACK7#/USBIRQB / GPO21, N2, | O/O/0O | Acknowledge. Used by the internal DMA controller to indicate that a
DACK6#/ USBIRQA / GPO20, M3, | O/0O/0O | request for DMA service has been granted.
DACK5#/ MC97IRQ / GPO19 L4, | O/O/O | DACK5# Rx77[7] =0
/ SERIRQ, /1
DACK3#/ AC97IRQ / GPO18, D2, | O/0/0O
DACK2# [ USBOCO# / GPO25 G5, O/1/0O | DACK2# Rx68[3] =0& Rx75[3] =1 & Rx75[2] =0
/ FDCIRQ /1 See a'so Function 0 Rx77[7], Rx77[3], and Rx58
DACK 1#/ IDEIRQB / GPO17, El, [ O/0O/O
DACKO#/ IDEIRQA / GPO16 L2 | O/0/0O
TC H1 O Terminal Count. Terminal count indicator asserted to DMA dlaves.
SPKR / strap V5 o/l Speaker Drive. Output of internal timer/counter 2. Also functions as
astrap input sampled at reset to determine the function of the Audio /
Game interface pins: 0=Disable Audio / Game interface (pins used for
IDE Secondary Data Bus SDD[15-0]; ISA SA[15-0] pins used for ISA
bus only), 1=Enable Audio / Game interface (pins used for
Audio/Game functions, SDD[15-0] multiplexed with ISA SA[15-0]
with SOE# | MASTER# as 245 OE# / DIR control.).
SOE# (default pin function) us o ISA Address (SA) Output Enable. Asserted low when ISA address
/ GPO13 /O (SA) is valid (deasserted when SDD is valid) when SA and SDD are
/ MCCSH# (CF/CG) /O multiplexed on SA pins 15-0 (i.e,, when SPKR is strapped low to
/O enable the audio interface pins). SOE# is tied directly to the output

enable of 74F245 transceivers that buffer IDE Secondary Bus data and
| SA-address (see SA pins for more information).
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VT82C686A

XD Interface
Signal Name Pin# | 1/0 |Signal Description
XDIR / PCSO# [ 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 XDO-7 connect to the “B” side.
XDIR high indicates that SDO-7 drives XDO-7.
Serial IRQ
Signal Name Pin# | 1/0 |Signal Description
SERIRQ / DRQ2 H3 | | 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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VT82C686A

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 MultiFunction 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 MultiFunction Pin (Internal keyboard controller enabled by Rx5A[0])
Rx5A[0]=1 Keyboard Clock. From internal keyboard controller
Rx5A[0]=0 Gate A20. Input from external keyboard controller.
KBDT / KBRC A5 10/1 MultiFunction Pin (Internal keyboard controller enabled by Rx5A[0])
Rx5A[0]=1 Keyboard Data. Frominternal 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/0/1 | ROM Chip Select (Rx5A[0]=1). Chip Select to the BIOS ROM.
Power-Up Configuration Strap (Sampled At Reset):
4.7K to GND = Socket-7, 4.7K to VCC3 = Socket-370/ Slot-1
PCS0#/ GPO12 / XDIR TS5 O/0/0O | Programmable Chip Select 0 (Rx76[1] = 1 and Rx76[4] =1 (CD/CE) or
Rx8B[0] = 1 (CF/CG)). Asserted during 1/0O cycles to programmable read
or write ISA 1/O port ranges. Addressed devices drive data to the SD pins
(XDIR is disabled and the X-Bus is not implemented). See also Rx59[3]
and Rx77[2].
MCCS#/GPIOD/GPIO11 | U8 | O/IO/I10 | Microcontroller Chip Select (Rx74[5] = 1, Rx74[7] = 0, Rx76[3] = 1,
(CDICE) Rx76[4] = 1). Asserted during read or write accesses to |/O ports 62h or
66h.
M CCS#/ GPO13 / SOE# U5 [ O/I1O/I10 | Microcontroller Chip Select (Rx76[3] = 1, Rx76[4] = 0, Rx77[0] = 1).
(CFICG) Asserted during read or write accesses to 1/O ports 62h or 66h.
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VT82C686A

General Purpose Inputs

Signal Name Pin# |1/O | Signal Description

GPIO/IOCHCK# F4 | | General Purpose lnput 0 (Rx74{0] = 0)

GPI1/IRQ8# W11l | | General Purpose Input 1 (Rx5A[2] = 1)

GPI12/ BATLOW# Ull | | General Purpose Input 2

GPI3/LID / WSC# / APICREQ# U10 | | General Purpose Input 3 (see Rx74[7] and Rx77[3])
GPI14/IRQ6/ SLPBTN# Gl | | General Purposelnput 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 Input 7

GPI18/ GPO8/ GPIOA /| GPOWE# T14 | | General Purpose I nput 8 (Rx74[2] = 0)

GPI9/ GPO9 / GPIOB / FAN2 Ul12 | | General Purpose Input 9 (Rx74[3] = 0)

GPI110/ GPO10/ GPIOC/ CHAS V14 | | General Purpose Input 10 (Rx74[4] = 0)

GPI11/GPO11/ GPIOD / SCIOUT# U8 | | General Purpose Input 11 (Rx74[5] = 0)

GPI116/ DRQO (CF/CG) L3 | | General Purposelnput 16 (Rx77[7] =1). Read at PMU 10 44[2]
GPI117/DRQ1 (CF/CG) E2 | | General Purposelnput 17 (Rx77[7] =1). Read at PMU 10 44[3]
GP118/DRQ3 (CF/CG) D3 | | General Purpose Input 18 (RX77[7] = 1)

GPI119/ DRQ5 (CF/CG) M1 I | General Purpose Input 19 (Rx77[7] = 1)

GPI120/ DRQ6 (CF/CG) M5 | | General Purpose lnput 20 (Rx77[7] = 1)

GPI121/ DRQ7 (CF/CG) N4 | | General Purpose Input 21 (Rx77[7] = 1)

GPI22/ SDD6 (CF/CG) W15 | | General Purpose I nput 22 (Rx77[6] = 1, audio ena, game disq)
GPI23/ SDD7 (CF/CG) ul4 | | General Purpose Input 23 (Rx77[6] = 1, audio ena, game disa)
GPI[23-22] (SD[7-6] & RFSH# (CF) n/a | | General Purpose | nputs 16-23 (enabled on SD by RFSH# active)

GPI[23-16] (SD[7-0] & RFSH#) (CG)

GPI if Rx77[6] = 0 (CF) or Rx77[7] = 0 (CG), SD if that bit = 1

See also Function 0 Rx77[7-6]
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VT82C686A

General Purpose Outputs

Signal Name Pin# | 1/0 | Signal Description
GPOO (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)
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] = Q)
GP0O9/GPI9/ GPIOB / FAN2 Ul2 | O |General PurposeOutput 9 (Rx74[3] =1)
GPO10/GPI10/ GPIOC/ CHAS V14 | O |[General Purpose Output 10 (Rx74[4] = 1 and Rx76[2] = 0)
GPO11/GPI11/GPIOD / SCIOUT# | U8 O | General Purpose Output 11 (CG: Rx74[5] = 1 and Rx76[3] = 0)
(CF: Rx74[5] =1, 74[7]=0, 76[4] = 0)

GPO12/ XDIR (H) / PCS0# T5 O | General Purpose Output 12 (Rx76[1] = 1 and Rx76[4] = 0)
GPO13/ SOE# (L) / MCCSHCF/CG) | U5 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/IRRX (L) D12 | O |General Purpose Output 15 (Rx76[5] = 1)
GPO16 / DACKO# (CF/ICG) L2 O | General Purpose Output 16 (Rx77[7] = 1 and Rx77[3] = 0)
GPO17/DACK1# (CF/CG) El O | General Purpose Output 17 (Rx77[7] = 1 and Rx77[3] = 0)
GPO18/ DACK3# (CF/ICG) D2 O | General Purpose Output 18 (Rx77[7] = 1 and Rx77[3] = 0)
GPO19/ DACKS5# (CF/CG) L4 O | General Purpose Output 19 (Rx77[7] = 1, Rx77[3] = 0 and Rx74[6] = 0)

/ SERIRQ / MC97IRQ
GPO20/ DACKG6# (CF/CG) M3 O | General Purpose Output 20 (Rx77[7] = 1 and Rx77[3] = 0)
GPO21/DACKT# (CFICG) N2 O | General Purpose Output 21 (Rx77[7] =1 and Rx77[3] = 0)
GPO22/ SDD8 (CF/CG) Y15 | O |[General Purpose Qutput 22 (Rx77[6] = 1, audio enabled, game disabled)
GP0O23/ SDD9 (CF/CG) V15 [ O |General Purpose Output 23 (Rx77[6] = 1, audio enabled, 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#
GPO[23-16] (latched from SD[7-0]) nfa | 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|/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 Ul12 | 10 | General Purposel/O B /9. Seealso Rx74[3]

GPIOC / GPI10/ GPO10/ CHAS V14 | 10 |General Purpose!/O C/10. (Rx76[2] =0). Seealso Rx74[4]

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

/ MCCS# (CDICE)
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Hardware Monitoring

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

VSENS1 Ul3 | | |Voltage Sense2.0V. Monitor for CPU core voltage.

VSENS2 V13 | | |Voltage Sense 2.5V. 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 | O |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 / GPIO9 Ul2 | | |Fan Speed Monitor 2.

CHAS/ GPIOC/ GPIO10 V14 | | |ChassisIntrusion Detect (Func 0 Rx76[2] = 1). Used for system security purposes.
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VT82C686A

Power M anagement

Signal Name

Pin #

1/0

Signal Description

THRM / GPI5/ PME#

T11

Thermal Alarm Monitor (Rx74[1] = 1)

PWRBTN#

Y11

Power Button. Used by the Power Management subsystem to monitor an
external system on/off button or switch. The VT82C686A performs a 200us
debounce of thisinput if Function 4 Rx40[5] issetto 1. (3.3V only)

SLPBTN#/IRQ6/ GPl4

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 al so 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 VCCS if 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 VCCS if not used)

LID/ GPI3/ WSC# (CG)
| APICREQ¥# (CG)

ui10

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 VT82C686A
performs a 200 usec debounce of this input if Function 4 Rx40[5] is set to 1.
(10K PU to VCCSif not used)

RING#/ GPI7

Vil

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 VCCS if 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/O
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 (CG)

V9

Suspend Plane A Control (Rx74[7]=0, Rx77[4]=0, and F4 Rx54[2]=0).
Asserted during power management POS, STR, and STD suspend states.
Used to control the primary power plane. (10K PU to VCCSif not used)

SUSB# / GPO2

w9

Suspend Plane B Control (Rx74{7]=0 and F4 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 (Function 4 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 (CG)

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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VT82C686A

Resets and Clocks

Signal Name Pin # I/O | Signal Description

PWRGD W6 I Power Good. Connected to the PWRGOOQOD signal on the Power Supply.

PCIRST# B16 O | PCI Reset. Active low reset signal for the PCI bus. The VT82C686A will
assert this pin during power-up or from the control register.

RSTDRV Ji O | Reset Drive. Reset signa 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 bus clock.

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

RTCX1 Y5 I RTC Crystal Input: 32.768 KHz crystal or oscillator input. This input is

used for the internal RTC and for power-well power management logic.

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

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 # I/O | Signal Description
VCC F7, F10, F12-F14, | P | Core Power. 3.3V nominal (3.15V to 3.45V). Thissupply is turned 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 1/O circuitry. Internally 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-M 12,
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#, EXTSMI#, PWRBTN#, SMBCLK, SMBDATA,
SUSCLK, SUSA# / GPO1, SUSB# / GPO2, SUSC#, SUSST1# / GPO6,
GPI1 / IRQ8#, GPI2 /| BATLOW#, GPI3 / LID, GPI5 /| PME#, GPI6 /
SMBALRT#, GPI7 /| RING#, GPOO, SDIN, SDIN2

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

VCCH R12 P | Hardware Monitor / UDMAG66 PLL Power. Power for hardware
monitoring subsystem (voltage monitoring, temperature monitoring, and fan
speed monitoring) and UDMAG6 controller internal PLL. Connect to VCC
through a ferrite bead.

GNDH R13 P | Hardware Monitor / UDMA66 PLL Ground. Connect to GND through a
ferrite 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.
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REGISTERS

Register Overview

The following tables summarize the configuration and /O
registers of the VT82C686A. These tables also document the
power-on default value (“Default”) and access type (“Acc”)
for each register. Access type definitions used are RW
(Read/Write), RO (Read/Only), “—" for reserved / used
(essentially the same as RO), and RWC (or just WC) (Read /
Write 1's to Clear individual bits). 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 nhnnn
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 Ctrl0000 0000 0110 xxx1
(64h) KBC Command / Status 0000 0000 0110 x1x0
70-77 RTC/CMOS/NMI-Disable 0000 0000 0111 Onnn
78-7TF -available for system use- 0000 0000 0111 1xxx

80 -reserved- (debug port) 0000 0000 1000 0000
81-8F DMA Page Registers 0000 0000 1000 nnnn
90-91 -available for system use- 0000 0000 1001 000x
92 System Control 0000 0000 1001 0010
93-9F -available for system use- 0000 0000 1001 nnnn
AO0-BF Slave Interrupt Controller 0000 0000 101X Xxxn
CO-DF Slave DMA Controller 0000 0000 110n nNnnx
EO-FF -available for system use- 0000 0000 111X XXXX
100-CF7  -available for system use*

CF8-CFB PCI Configuration Address0000 1100 1111 10xx

CFC-CFF PCI Configuration Data 0000 1100 1111 11xx

DOO-FFFF -available for system use-

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

200-20F  Game Port

2E8-2EF COM4

2F8-2FF  COM2

378-37F  Parallel Port (Standard & EPP)

3E8-3EF COM3

3F0-3F1  Configuration Index / Data

3F0-3F7  Floppy Controller

3F8-3FF COM1

778-77A  Parallel Port (ECP Extensions) (Port 378+400)
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VT82C686A

Table 3. Registers

Legacy 1/O Registers L egacy 1/0 Registers (continued
Port |Master DMA Controller Registers | Default |Acc Port |DMA Page Reqgisters Default |Acc
00 |Channel 0 Base & Current Address RW 87 |DMA Page—DMA Channel 0 RW
01 |Channel 0 Base & Current Count RW 83 |DMA Page—DMA Channel 1 RW
02 |Channel 1 Base & Current Address RW 81 |DMA Page—DMA Channel 2 RW
03 |Channel 1 Base & Current Count RW 82 |DMA Page—DMA Channel 3 RW
04 |Channel 2 Base & Current Address RW 8F [DMA Page— DMA Channel 4 RW
05 |Channel 2 Base & Current Count RW 8B |DMA Page—DMA Channel 5 RW
06 |Channel 3 Base & Current Address RW 89 |DMA Page—DMA Channel 6 RW
07 |Channel 3 Base & Current Count RW 8A [DMA Page— DMA Channel 7 RW
08 |Status/ Command RW
09 |Write Request WO Port [System Control Registers Default |Acc
0A  |Write Single Mask WO 92 |System Control RW
0B |Write Mode WO
0C _|Clear Byte Pointer FF WO Port |Slave Interrupt Controller Regs Default [Acc
0D |Master Clear WO A0 |Slave Interrupt Control — *
OE |[Clear Mask WO Al |Slave Interrupt Mask — *
OF [Read/Write Mask RW AO |Slave Interrupt Control Shadow — RW
Al |Slave Interrupt Mask Shadow — RW
Port |Master Interrupt Controller Regs | Default |Acc * RW accessible if shadow registers are disabled
20 |Master Interrupt Control — *
21  |Master Interrupt Mask — * Port |Slave DMA Controller Registers Default |Acc
20 |Master Interrupt Control Shadow — [RW CO__[Channel 0 Base & Current Address RW
21 |Master Interrupt Mask Shadow — RW C2 [Channel 0 Base & Current Count RW
* RW if shadow registers are disabled C4 |Channel 1 Base & Current Address RW
C6 |Channel 1 Base & Current Count RW
Port |Timer/Counter Registers Default |Acc C8 |Channel 2 Base & Current Address RW
40 |Timer / Counter O Count RW CA |Channel 2 Base & Current Count RW
41 |Timer / Counter 1 Count RW CC |Channel 3 Base & Current Address RW
42 |Timer / Counter 2 Count RW CE [Channel 3 Base & Current Count RW
43 |Timer / Counter Control WO DO |Status/ Command RW
D2 |Write Request wo
Port |Keyboard Controller Registers Default |Acc D4  |Write Single Mask WO
60 |Keyboard Controller Data RW D6 |Write Mode wo
61 |Misc Functions & Speaker Control RW D8 |Clear Byte Pointer FF wo
64 |Keyboard Ctrlr Command / Status RW DA |Master Clear wo
DC |Clear Mask WO
Port |CMOS/RTC /NMI Registers Default |Acc DE |Read/Write Mask RW
70 |CMOS Memory Address & NMI Disa WO
71 |CMOS Memory Data (128 bytes) RW
72 |CMOS Memory Address RW
73 |CMOS Memory Data (256 bytes) RW
74 |CMOS Memory Address RW
75 |CMOS Memory Data (256 bytes) RW

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

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

isdisabled.
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Super-1/0 Configuration Registers (1/O Space)

Super-1/0 1/0 Ports

Port |Super-1/O Configuration Registers | Default |Acc Offset [Floppy Disk Controller (Base= E3) | Default |Acc
3F0 |Super-1/0 Config Index (Rx85[1]=1) 00 RW 00-01 |-reserved- 00 --
3F1 |Super-1/0 Config Data (Rx85[1]=1) 00 RW 02 |FDC Command -- RW
03 |-reserved- 00 --
Super-1/O Configuration Reqisters (Indexed via Port 04 |[FDC Main Status - |RO
SFO/D) 04 |FDC DaiaRate Select 02 |wo
Offset |Super-1/0 Control Default |Acc 05 |FDC Data - RW
00-DF |-reserved- 00 RO 06 |-reserved- 00 -
EO |Super-1/0 Device D 3C RW 07 |Disk Change Status - RO
E1 |Super-1/0 Device Revision 00 RW
E2 |Function Select 03 RW Offset [Parallel Port (Base = E6) Default |Acc
E3 |Floppy Ctrir Base Addr (def = 3F0-7) FC |RW 00 |Pardlel Port Data - RW
E4-E5 |-reserved- 00 RO 01 |Paralel Port Status -- RO
E6 |Parallel Port Base Addr (def =378-F)| DE  [RW 02__[Parallel Port Control EO  |RW
E7 |Seria 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 |Serial 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
F9-FB |-reserved- 00 RO 3 |UART Control RW
FC |Genera Purpose /0 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

Offset [Plug and Play Control Default |Acc
Configuration Space PCI-to-1SA Bridge Header Registers gg gzz EMA Refqueftp-?;n;g)l; IS %2 gw
outing for
OIfCS)Et SC'dCOTSqua“O“ Soace Header Dlefl glé't gcg 52 |PnP Routingfor COM2/COM1IRQ| 00 [RW
- endor
. 53 |-reserved- 00 —
32 |DevicelD 0686 | RO 54 |PCI IRQ Edge/ Level Sdlect 0 |[RW
54 |Command 0087 |RW 55_|PnP Routing for PCI INTA 0 |[RW
76 _|Sas 0200 |WC 56_|PnP Routing for PCI INTB-C 0 [RW
8 |Revision!D nn__|RO 57_|PnP Routing for PCI INTD 0 |[RW
i gru%gg‘mmg‘g(; nterface 82 28 58 _|APIC IRQ Output Control 00 |[RW
ass Code
59 |-reserved- 04 —
B |BaseClassCode 06 |RO 5A |KBC/RTC Control x4t |RW
C_|-reserved- (cacheline size) 0 | — 5B |internal RTC Test Mode 0 |RW
[E’ Hr ?;f Vﬁ' (latency timer) gg = 5C_|DMA Control 00 |RW
er ype 5D-5E |-reserved- 00 —
F__|BuiltIn Self Test (BIST) i 00 RO 5F |-reserved- (do not program) 04 RW
;g';; -reservg- Ebase add(rgjs registers) 88 — T Bit 7-4 power-up default depends on external strapping
-2B |-reserved- (Unassign —
2F-2C [Subsystem ID Read 00 RO Offset |Distributed DM A Default | Acc
34-3B |-reserved- (unassigned) 00 _ 63-62 |Channel 1 Base Address/ Enable 0000 |RW
3F |-reserved- (max lat) 00 _ 6B-6A|Channel 5 Base Address/ Enable 0000 |RW
6D-6C|Channel 6 Base Address/ Enable 0000 |RW
Configuration Space PCI-to-I SA Bridge-Specific Registers 6F-6E |Channel 7 Base Address/ Enable 0000 |RW
Ol;foset :SS: SSssggr:ltrg?l De(r)gult g\% Offset [Miscellaneous Default |Acc
21 |ISA Test Mode 00 RW 70 |Subsystem ID Write 00 WO
42 [ISA Clock Control 00 [RW 717'13 gﬁgvgz -ntrol I 88 R;v
43 |ROM Decode Control 00 RW 75 |GPIO Control 2 0 RW
44  |Keyboard Controller Control 00 RW =6 |GPIO Control 3 0 RW
45 |Type F DMA Control 00 RW 77 IGPIO Control 4 10 RW
j? m:zggzzz ggggg: ; 82 gw 79-78 |PCSO# 1/0 Port Address 0000 0000 | RW
28 [Miscdllaneous Control 3 o1 RW 7B-7A|PCS1# |/O Port Address 0000 0000 | RW
29 Treserved. 50 T—1 [7D-7C|PCI DMA Channel Enable 0000 [RW
ZA_IDE Interrunt Routin oa RW 7F-7E|32-Bit DMA Control 0000 |RW
5 Troarver . e 80 _|Programmable Chip Select Mask 0 [RW
2C IDMA / Masier Mem Access Control 1 00 RW 81 |[ISA Positive Decoding Control 1 00 RW
2D IDMA / Masier Mem Access Control 2 00 RW 82 |[ISA Positive Decoding Control 2 00 RW
83 |[ISA Positive Decoding Control 3 00 RW
4F-4E IDMA / Master Mem Access Control 3 0300  |RW 84 |ISA Positive Decoding Control 4 0 RW
85 |Extended Function Enable 00 RW
86-87 |PnP IRQ/DRQ Test (do not program) 00 RW
88 |[PLL Test 00 RW
89 |PLL Control 00 RW
8A |PCS2/31/0O Port Address Mask 00 RW
8B |PCS Control 00 RW
8D-8C|PCS2# |/O Port Address 0000 |RW
8F-8E |PCS3# 1/0 Port Address 0000 |RW
90-FF |-reserved- 00 —
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PCIl Function 1 Registers—IDE Controller

Configuration Space IDE Header Redisters Configuration Space | DE-Specific Registers (continued
Offset |PCI Configuration Space Header Default |Acc Offset |Configuration Space | DE Registers | Default |Acc
1-0 [Vendor ID 1106 |RO 53-50 |UItraDMA Extd Timing Ctrl CD/CE: | 03030303 | RW
3-2 |DevicelD 0571 |RO CF/CG:| 07070707
5-4 |Command 0080 |RO 54 |UltraDMA FIFO Control 04 RW
7-6 |Status 0290 |RW 55-5F |-reserved- 00 —
8 |RevisonID nn RO 61-60 ||DE Primary Sector Size 0200 |RW
9 [Programming Interface 85 RW 62-67 |-reserved- 00 —
A |Sub Class Code 01 RO 69-68 || DE Secondary Sector Size 0200 |RW
B |Base Class Code 01 RO 69-6F |-reserved- 00 —
C |-reserved- (cacheline size) 00 — 70 |IDE Primary Status 02 RW
D |Latency Timer 00 RW 71 |IDE Primary Intrpt Control (CF/CG) 00 RW
E |Header Type 00 RO 72-73 |-reserved- 00 —
F |Built In Self Test (BIST) 00 RO 74 [IDE Primary Command 1 (CD/CE) 00 RW
13-10 |Base Address — Pri Data/ Command | 000001F0 | RO 75 |IDE Primary Command 2 (CD/CE) 00 RW
17-14 |Base Address — Pri Control / Status | 000003F4 | RO 76-77 |-reserved- 00 —
1B-18 |Base Address — Sec Data/ Command | 00000170 | RO 78 |IDE Secondary Status 02 RW
1F-1C|Base Address — Sec Control / Status | 00000374 | RO 79 |IDE Secondary Intrpt Ctrl (CF/CG) 00 RW
23-20 |Base Address— Bus Master Control  |0000CCO1|RW 7A-7B|-reserved- 00 —
24-2F |-reserved- (unassigned) 00 — 7C |IDE Secondary Command 1 (CD/CE) 00 RW
30-33 |-reserved- (expan ROM base addr) 00 — 7D |IDE Secondary Command 2 (CD/CE) 00 RW
34 |Capability Pointer CO0 RO 7E-7F |-reserved- 00 —
35-3B |-reserved- (unassigned) 00 — 83-80 |IDE Primary S/G Descriptor Address | 0000 0000 | RW
3C |Interrupt Line OE RW 84-87 |-reserved- 00 —
3D |Interrupt Pin 00 RO 8B-88 || DE Secondary S/G Descriptor Addr | 0000 0000 | RW
3E |[Minimum Grant 00 RO 8C-BF|-reserved- 00 —
3F |Maximum Latency 00 RO C3-CO|PCI PM Block 1 (CF/CG) 0201 |RO
C7-C4|PCI PM Block 2 (CF/ICG) 0000 |RW
C8-FF|-reserved- 00 —
Configuration §Qace | DE'§Q€C|f|C R@|QHS I/O R iSterS— | DE Controller SFF 8038 VlO Com Iiant
Offset[Confiquration Space | DE Registers | Default [Acc| [Qffset|IDE 1/O Registers Default |Acc
40 [IDE Chip Enable 00 RW 0 |Primary Channel Command 00 RW
41 |IDE Configuration 02 |[RwW 1 |-reserved- 00 —
42 |IDE Configuration I 09 [Rw 2 |Primary Channel Status 0 |wC
43 |IDE FIFO Configuration 0A |[RW 3 |-reserved- 00 —
45 |IDE Miscellaneous Control 2 00 |[RW 8 _[Secondary Channel Command 00 |RW
46 |IDE Miscellaneous Control 3 Co  [RW 9 |-reserved- 00 —
4B-48|IDE Drive Timing Control ABABABAS|RW A __|Secondary Channel Status 00 |wcC
AC |IDE Address Setup Time FFE  |RW B |-reserved- 00 —
4D |-reserved- (do not prograrn) 00 RW C-F %Condary Channel PRD Table Addr 00 RW
4E |Sec Non-1F0 IDE Port Access Timing FF RW
4F |Pri Non-1F0 IDE Port Access Timing FF RW
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PCI Function 2 Reqgisters— USB Controller Ports0-1

PCI Function 3 Reqgisters— USB Controller Ports 2-3

Configuration Space USB Header Registers Configuration Space USB Header Registers
Offset |PCI Configuration Space Header Default [Acc Offset |PCI Configuration Space Header Default [Acc
1-0 [Vendor ID 1106 RO 1-0 [Vendor ID 1106 RO
3-2 |DevicelD 3038 RO 3-2 |DevicelD 3038 RO
5-4 |Command 0000 |RW 5-4 |Command 0000 |RW
7-6 |Status 0200 |WC 7-6 |Status 0200 |WC
8 |RevisionID nn RO 8 |RevisionID nn RO
9 |Programming Interface 00 RO 9 |Programming Interface 00 RO
A |Sub Class Code 03 RO A |Sub Class Code 03 RO
B |Base Class Code 0oC RO B |Base Class Code 0oC RO
C |CachelineSize 00 RO C |CachelineSize 00 RO
D |Latency Timer 16 RW D |Latency Timer 16 RW
E |Header Type 00 RO E |Header Type 00 RO
F |BIST 00 RO F |BIST 00 RO
10-1F |-reserved- 00 — 10-1F |-reserved- 00 —
23-20 [USB 1/0O 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 | (CF/CG) 00 RW 42 |USB FIFO Control | (CF/CG) 00 RW
43 |USB FIFO Contral Il (CG) 00 RW 43 |USB FIFO Control Il (CG) 00 RW
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 (CF/CG) 0002 0001 | RO 83-80 |PM Capability (CF/CG) 0002 0001 | RO
84 [PM Capability Status (CF/CG) 00 RW 84 [PM Capability Status (CF/CG) 00 RW
85-BF |-reserved- 00 — 85-BF |-reserved- 00 —
C1-CO|USB Legacy Support 2000 |RW C1-CO|USB Legacy Support 2000 |RW
C2-FF|-reserved- 00 — C2-FF|-reserved- 00 —
/0O Reqisters— USB Controller /0O Reqisters- USB Controller
Offset [USB 1/0 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 |[FrameList Base Address 00000000 | RW B-8 |[FrameList Base Address 00000000 | RW
C |Start Of Frame Modify 40 RW C |Start Of Frame Modify 40 RW
11-10 |Port O Status/ Control 0080 |WC 11-10 |Port 2 Status/ Control 0080 |WC
13-12 |Port 1 Status/ Control 0080 |WC 13-12 |Port 3 Status/ Control 0080 |WC
14-1F |-reserved- 00 — 14-1F |-reserved- 00 —
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PCI Function 4 Registers - Power M anagement

Configuration Space Power M anagement Header

Configuration Space Hardware Monitor Registers

Readers Offset |System M anagement Bus Default |Acc

Offset [PCI Configuration Space Header Default |Acc 71-70 |Hardware Mon IO Base (128 Bytes) 0001 |RW

1-0 |VendorID 1106 RO 72-73 |-reserved- 00 —

3-2 |DevicelD 3057 | RO 74 |Hardware Monitor Control 00 [RW

5-4 |Command 0000 RO 75-8F |-reserved- 00 —
7-6 |Status 0280 |WC

g Ere\o/c;?a%]r:llijm —— nr:\l Sg Configuration Space SM Bus Registers

A |Sub Class Code ont [RO Offset [System M anagement Bus Default |Acc

B [Base Class Code ont |RO 93-90 [SMBus |/O Base (16 Bytes) 0000 0001 | RW

C |[CachelineSize 00 RO 94-D1 |-reserved- 00 _

D ILatency Timer 00 RO D2 |SMBusHost Configuration 00 RW
E [Header Tvpe 00 RO

F_IBIST 00 RO D3 |SMBusHost Slave Command 00 RW

10-3F |-reserved- 00 _ D4 |SMBus Slave Address Shadow Port 1 00 RwW

t The default values for these registers may be changed by D5 |SMBus Slave Address Shadow Port 2 00 |RW

writing to offsets 61-63h (see below). D6 |SMBusRevisionID nn RO

D7-FF|-reserved- 00 —

Configuration Space Power M anagement Reqgisters

Offset [Power M anagement Default |Acc
40 |Genera Configuration 0 00 RW
41 |Genera Configuration 1 00 RW
42 |ACPI Interrupt Select 00 RW
43 |Internal Timer Read Test — RO
45-44 |Primary Interrupt Channel 0000 |RW
47-46 |Secondary Interrupt Channel 0000 |RW
4B-48 [Power Mgmt 1/0O Base (256 Bytes) 0000 0001 | RW
4C |Host Bus Power Management Control 00 RW
4D |Throttle/ Clock Stop Control 00 RW
4E-AF |-reserved- 00 —
53-50 |GP Timer Control 0000 0000| RW
54 |Power Well Control 00 RW
55 |USB Wakeup Control 00 RW
56-57 |-reserved- 00 —
58 |GP2/ GP3 Timer Control 00 RW
59 [GP2 Timer 00 RW
5A  |GP3 Timer 00 RW
5B-60 |-reserved- 00 —
61 |Write value for Offset 9 (Prog Intfc) 00 wo
62 |Writevalue for Offset A (Sub Class) 00 wo
63 |Write value for Offset B (Base Class) 00 wo
64-7F |-reserved- 00 —
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VT82C686A

1/O Space System M anagement Bus Registers

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

6 |SMBusHost Datal 00 RW

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

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

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

E-F |-reserved- 00 —

Offset |General Purpose Registers Default |Acc

21-20 |General Purpose Status 0000 |WC

23-22 |General Purpose SCI Enable 0000 |RW

25-24 |General Purpose SM| Enable 0000 |RW

26-27 |-reserved- 00 —

Offset [Generic Reqisters Default |Acc

29-28 |Global Status 0000 |(WC

2B-2A|Global Enable 0000 RW

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

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

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

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

3C-3F |-reserved- 00 —

Offset |General Purpose |/O Reqisters Default |Acc
40 |Extended 1/O Trap Status (CF/CG) 00 WC
41 |-reserved- 00 —

42 |Extended I/O Trap Enable (CF/CG) 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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1/O Space Hardware Monitor Registers

Offset |[Hardware 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 | Anadog Data7-0 00 RW 43 |Hardware Monitor Interrupt Mask 1 00 RW

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

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

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

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

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

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

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

21 | TSENS2 (Y 13) Temp Reading 00 RW

22 | VSENSI (U13) Voltage Reading 00 RW

23 | VSENS2 (V13) Voltage Reading 00 RW

24 | Internal Core VCC Voltage Reading 00 RW

25 | VSENS3 (W14) Voltage Reading 00 RW

26 | VSENSA (Y 14) Voltage Reading 00 RW

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

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

29 | FAN1(T12) Count Reading 00 RW

2A | FAN2 (U12) Count Reading 00 RW

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

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

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

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

2F | Interna Core VCC High Limit 00 RW

30 | Internal Core VCC Low Limit 00 RW

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

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

33 | VSEN$4 (12V) Voltage High Limit 00 RW

34 | VSEN$4 (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 | TSENS1 Hot High Limit 00 RW

3A | TSENSI Hot HysteresisLo Lim 00 RW

3B | FAN1 Fan Count Limit 00 RW

3C | FAN2 Fan Count Limit 00 RW

3D | TSENS2 Hot High Limit 00 RW

3E | TSENS2 Hot HysteresisLo Lim 00 RW

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

Function 5 Configuration Space AC97 Header Registers

Function 6 Configuration Space M C97 Header Reqgisters

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

8 |RevisionID nn RO 8 |RevisionID 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 |CachelineSize 00 RO C |CachelineSize 00 RO
D |[Latency Timer 00 RW D |Latency Timer 00 RW
E |Header Type 00 RO E |Header Type 00 RO
F |BIST 00 RO F |BIST 00 RO

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

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

1B-18 (Base Address 2 - MIDI Port (CF/CG) | 0000 0000 |[RW 1B-18 (Base Address 2 - MIDI Port (CF/CG) | 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 (CF/CG) |0000 0000 |RW 2F-2C [Subsys ID / SubVendor ID (CF/CG) |0000 0000 |RW

33-30 |Expansion ROM (reserved) 0000 0000| — 33-30 |Expansion ROM (reserved) 0000 0000 —
34 [Capture Pointer (CF/CG) 00 RW 34 |Capture Pointer (CF/CG) 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 Registers Configuration Space M odem Codec-Specific Registers

Offset [Audio Codec Link Control Default |Acc Offset [Modem Codec Link Control Default |Acc
40 |AC-Link Interface Status 00 RO 40 |AC-Link Interface Status 00 RO
41 |AC-Link Interface Control 00 RW 41 |AC-Link Interface Control 00 RW
42 |Function Enable 00 RW 42 |Function Enable 00 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 5 1/0 Base 0 Reqgisters— AC97 Audio SSG DM A

Function 6 |/O Base 0 Registers— M C97 Modem S/=G DM A

Offset [AC97 SGD 1/O Reqisters Default |Acc Offset [MC97 SGD 1/O Reqisters Default |Acc
0 |SGD Read Channdl Status 00 WC 40 |SGD Read Channdl 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 4F-4C|SGD Read Chan Current Count 0000 0000| RO
10 [SGD Write Channel Status 00 WC 50 |SGD Write Channel Status 00 WC
11 [SGD Write Channel Control 00 RW 51 |SGD Write Channel Control 00 RW
12 |SGD Write Channel Type 00 RW 52 [SGD Write Channel Type 00 RW
13 |-reserved- 00 — 53 |-reserved- 00 —
17-14 |SGD Write Chan Table Pointer Base 0000 0000|WR 57-54 [SGD Write Chan Table Pointer Base | 0000 0000 WR
SGD Write Channel Current Address RD SGD Write Channel Current Address RD
1B-18|Reserved (Test) 0000 0000| RO 5B-58 [Reserved (Test) 0000 0000| RO
1F-1C|SGD Write Channel Current Count 0000 0000 | RO 5F-5C [SGD Write Channel Current Count 0000 0000 | RO
20 |SGD FM Channdl Status 00 WC 60-7F |-reserved- 00 —
21 |SGD FM Channel Control 00 RW Offset [AC97 / Modem Codec 1/0 Registers| Default |Acc
22 |SGD FM Type 00 RwW 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|WC
SGD FM Channel Current Address RD | [8F-8C|Modem Codec GPI Interrupt Enable | 0000 0000 RW
2B-28 |Reserved (Test) 0000 0000| RO 90-FF |-reserved- 00 —
2F-2C|SGD FM Channel Current Count 0000 0000| RO
30-7F |-reserved- 00 —
Offset |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 Registers— FM NM1 Status
Offset [FM NM I Status Reqisters Default [Acc
0 |FM NMI Status 00 RO
1 |[FM NMI Data 00 RO
2 |FM NMI Index 00 RO
3 |-reserved- 00 —

Function 51/0 Base 2 Registers—MI1DI / Game Port

Offset|[FM NM| Status Reqisters Default |Acc
1-0 |MIDI Port Base 0330 |RW
3-2 [Game Port Base 0200 |RW
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1/0O Reqgisters— SoundBlaster Pro

/0O Reqgisters— 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 RwW
6 |Sound Processor Reset WO
7 |-reserved- 00 --
8 |FM Index / Status (Both Channels) RW
9 |FM Data (Both Channels) wo
A |Sound Processor Data RO

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

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

F |-reserved- 00 --
Port |SB Pro Regs (sameasoffsets8 & 9) | Default |Acc
388h |FM Index / Status RW
389h |FM Data WO

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

L egacy 1/O Ports

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

Port 61 - Misc Functions & Speaker Control................. RW
7  Reserved . alwaysreads 0
6 [TOCHCKH#ACHVE ..ot RO

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

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

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

3 IOCHCK#Disable......ccccoecnireiiireeneneeenreees RW

0 Enable |OCHCK# assertions................. default

1 Force IOCHCK# inactive and clear any
“IOCHCK# Active’ condition in bit-6

2 Resarved e RW, default=0
1 Speaker Enable.........coiiiiccneneee RwW
0 Disable...cocooeiiiriieeee e default
1 Enable Timer/Ctr 2 output to drive SPKR pin
0 Timer/Counter 2 Enable........cccooenienenierinnenne RW
O Disable..iiciiiecee e, default
1 Enable Timer/Counter 2
Port 92h - System Control.......eveeeeeeiiiiiiiiieieee, RW
7-6 Hard Disk Activity LED Status
0 Off e default
1-3 On
54 Resarved e alwaysreads 0
3 Power-On Password Bytes | naccessable ..default=0
2 Reserved alwaysreads 0
1 A20AddressLineEnable

0 A20disable/ forced O (real mode) ........ default
1 A20 addressline enable
0 High Speed Reset
0 Norma
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 data is transferred via port 60.

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

Traditional (non-integrated) keyboard controllers have an
“Input Port” and an “Output Port” with specific pins dedicated
to certain functions and other pins available for genera
purpose /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 Pl1-MouseDataln Bl B9

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

3 P13 - user-defined B3 BB

4 P14 - user-defined B6 BE

5 P15 - user-defined B7 BF

6 P16 - user-defined - -

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

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

1 P21-GATEAZ20 (1=A20 enabled) - -

2 P22 - Mouse Data Out B4 BC

3 P23 - Mouse Clock Out B5 BD

4 P24 - Keyboard OBF Interrupt (IRQ1) — -

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

6 P26 - Keyboard Clock Out - -

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

0 TO-Keyboard Clock In - -

1 T1-MouseClockIn - -

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

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

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

Port 64 - Keyboard / M ouse Status......coceeeiieeieiiieiieiaeeee. 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
(OB \\ (o 1= ¢ (o] SRS default
1 Error
5 Mouse Output Buffer Full
0 Mouse output buffer empty......ccccceevenens default
1 Mouse output buffer holds mouse data
4  Keylock Status
0 Locked
1 Free
3 Command/Data
0 Lastwritewasdatawrite.......c.ccccocevunene default
1 Last write was command write
2 SystemFlag
0 Power-OnDefault.........ccocoveiviieiienenns default
1 Sdf Test Successful
1 Input Buffer Full
0 Input Buffer EMPLY.....cccccovevveeenceeiiennns default
1 Input Buffer Full
0 Keyboard Output Buffer Full
0 Keyboard Output Buffer Empty............. default
1 Keyboard Output Buffer Full
KBC Control Register .......... (R/W via Commands 20h/60h)
7 Reserved ., alwaysreads 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.......oovvvivincriee, default
5 MouseDisable
0 Enable Mouse Interface........c.cccceevveunes default
1 Disable Mouse Interface
4  Keyboard Disable
0 Enable Keyboard Interface.........ccccoc..... default
1 Disable Keyboard Interface
3 Reserved alwaysreads 0
2 SystemMFlag ..o default=0
This bit may be read back as status register bit-2
1 Mouselnterrupt Enable
0 Disable mouseinterrupts.........ccccceeeneee default
1 Generate interrupt on IRQ12 when mouse data
comes in output bufer
0 Keyboard Interrupt Enable

0 Disable Keyboard Interrupts.................. default
1 Generate interrupt on IRQ1 when output buffer
has been written.
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Port 64 - Keyboard / Mouse Command......................... wo
This port is used to send commands to the keyboard / mouse

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

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

Table4. Keyboard Controller Command Codes

Code K eyboard Command Code Description

20h Read Control Byte (next byte is Control Byte)

21-3Fh  Read SRAM Data (next byte is Data Byte)

60h Write Control Byte (next byte is Control Byte)

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

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

Alh Output Keyboard Controller Version #

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

A7h Disable Mouse Interface

A8h Enable Mouse Interface

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

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

ABh Keyboard Interface Test (see A9h Mouse Test)

ADh Disable Keyboard Interface

AEh Enable Keyboard Interface

AFh Return Version #

BOh Set P10 low

B1lh Set P11 low

B2h Set P12 low

B3h Set P13 low

B4h Set P22 low

B5h Set P23 low

B6h Set P14 low

B7h Set P15 low

B8h Set P10 high

B%h Set P11 high

BAh Set P12 high

BBh Set P13 high

BCh Set P22 high

BDh Set P23 high

BEh Set P14 high

BFh Set P15 high

C2h
C8h

Coh
CAh

DOh

D1lh

D2h

D3h

D4h

EOh
Exh
Fxh

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

the output buffer)

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

Poll input port high (same except P15-17)

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

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

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

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

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

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

All other codes not listed are undefined.

Revision 1.82 March 2, 2001

-41-

Register Descriptions - Legacy 1/0 Ports



VI Tzﬂjl,‘llllﬂlﬂyiﬂq./f, 42”:

VT82C686A

DMA Controller 1/0 Registers

Ports 00-OF - Master DM A Controller

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

registers:

I/0O Address Bits 15-0  Register Name

0000 0000 000x 0000  Ch OBase/ Current Address RW
0000 0000000x 0001 ChOBase/Current Count RW
0000 0000 000x 0010 Ch1Base/Current Address RW
0000 0000 000x 0011  Ch 1 Base/ Current Count RwW
0000 0000000x 0100 Ch2Base/ Current Address RW
0000 0000 000x 0101  Ch 2Base/ Current Count RwW
00000000000x 0110 Ch 3Base/ Current Address RW
0000 0000000x 0111  Ch 3 Base/ Current Count RwW
0000 0000 000x 1000  Status/ Command RW
00000000000x 1001  Write Request WO
00000000 000x 1010  Write SingleMask WO
0000 0000 000x 1011  WriteMode WO
0000 0000000x 1100  Clear Byte Pointer F/F WO
0000 0000000x 1101  Master Clear WO
0000 0000000x 1110  Clear Mask WO
0000 0000000x 1111  R/W All Mask Bits RW

Ports CO-DF - Slave DM A Controller

Channels 0-3 of the Slave DMA Controller control System

DMA Channels 4-7.

There are 16 Slave DMA Controller

registers:

1/0O Address Bits 15-0  Register Name

0000 0000 1100000x  Ch4Base/ Current Address RW
0000 0000 1100001x  Ch 4 Base/ Current Count RwW
0000 0000 1100010x  Ch5Base/ Current Address RW
0000 00001100011x  Ch5Base/ Current Count RwW
0000 00001100 100x  Ch 6Base/ Current Address RW
0000 00001100101x  Ch 6Base/ Current Count RW
00000000 1100110x  Ch 7 Base/ Current Address RW
0000 00001100111x  Ch 7 Base/ Current Count RwW
000000001101 000x  Status/ Command RW
000000001101 001x  Write Request WO
000000001101 010x  Write Single Mask WO
000000001101 011x  WriteMode WO
00000000 1101 100x  Clear Byte Painter F/F WO
00000000 1101101x Master Clear WO
000000001101 110x  Clear Mask WO
000000001101 111x  Read/Write All Mask Bits WO

Note that not all bits of the address are decoded.

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

Ports 80-8F - DM A Page Registers

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

1/0O Address Bits 15-0

Reqgister Name

0000 000010000111  Channdl 0 DM A Page (M-0)......... RW
0000000010000011  Channel 1 DMA Page (M-1)......... RW
0000 000010000001  Channd 2DMA Page (M-2)......... RW
0000 000010000010  Channel 3DMA Page (M-3)......... RW
0000000010001111  Channel 4 DM A Page (S-0) .......... RW
0000 000010001011  Channdl 5DMA Page (1) .......... RW
0000000010001001  Channel 6 DMA Page(S-2) .......... RW
0000 000010001010  Channd 7 DMA Page (S-3) ......... RW

DMA Controller Shadow Registers

The DMA Controller shadow registers are enabled by setting
function 0 Rx77 bit 0. If the shadow registers are enabled,
they are read back at the indicated 1/O port instead of the
standard DMA controller registers (writes are unchanged).

Port 0 —Channel 0 Base Address......coooieeieiiieieiiieeeeeee, RO
Port 1 —Channel 0 Byte Count .........cocoviiieiiiiiiiiiiieieeeee, RO
Port 2—Channel 1 Base Address.......ocooieeieiiiiieiiseeeeeee, RO
Port 3—Channel 1 Byte Count .........coviiiieiiiiiiiiiieeieenee, RO
Port 4 -Channel 2 Base Address.......cooieeieiiiiieiiseeeenee, RO
Port 5—Channel 2 Byte Count .........coviiiieiiiiiiiiiiieieenee, RO
Port 6 —Channel 3Base Address......coooiceieiiiiie i, RO
Port 7—Channel 3Byte Count .........cooiiiieiiiiiiiiiieieenee, RO
Port 8 -1 Read Channdl 0-3 Command Register .......... RO
Port 8 -2" Read Channel 0-3 Request Register .............. RO
Port 8 3" Read Channel 0 M ode Register ..................... RO
Port 8 4™ Read Channel 1 Mode ReGISter ....ovvvievvieneee: RO
Port 8 5" Read Channel 2 M ode ReQiSter ..o.oovvereev..., RO
Port 8 6" Read Channel 3 Mode REGIStEr ...ovvvieevreneee: RO
Port F —Channel 0-3 Read All MasK .....occveiiieiiiiiiiieeee, RO
Port C4 —Channel 5 Base Address........ooeeeiiiieiiiiiiiineee, RO
Port C6 —Channel 5 Byte Count .....ocvvieiieeieiiiiiceeeeeeeee, RO
Port C8 —Channel 6 Base Address........ooeeeiiiiiiiiiieiineee, RO
Port CA —Channel 6 Byte Count .........oooceieiiiiiiiieeeeeee, RO
Port CC —Channel 7 Base Address........oooeeiiieiiiiieeinneee, RO
Port CE —Channel 7 Byte Count .........ooeeeieiiiiiiiiieeieeeee, RO
Port DO —1% Read Channel 4-7 Command Register ........ RO
Port DO —2" Read Channel 4-7 Request Register ........... RO
Port DO —3'Y Read Channel 4 M ode RegISter ..o.veviennen. RO
Port DO —4"" Read Channel 5 Mode Register .................. RO
Port DO -5 Read Channel 6 M ode Register ........ccc....... RO
Port DO —6" Read Channel 7 M ode Register .................. RO
Port DE —Channel 4-7 Read All MasK .......oooeviiiiiennnnneee, 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/O Address Bits 15-0 Register Name

0000 0000 001x xxx0  Magter Interrupt Control RW
0000 0000 001x xxx1  Master Interrupt Mask RW

Note that not all bits of the address are decoded.

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

Ports AO-A1l - Slave Interrupt Controller

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

1/O Address Bits 15-0 Register Name

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

Note that not all address bits are decoded.

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

Interrupt Controller Shadow Registers

The following shadow registers are enabled by setting function
0 Rx47[4]. If the shadow registers are enabled, they are read
back at the indicated 1/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 ., alwaysreads 0
6 OCW3hit2(POLL)
5 OCW3bit0(RIS)
4 OCWS3bit5(SMM)
3 OCW2bhit 7 (R)
2 ICW4bit 4 (SFNM)
1 ICW4hbhit 1 (AEOI)
0 ICWL1bit3(LTIM)
Port 21 - Master Interrupt Mask Shadow...................... RO
Port Al - Slave Interrupt Mask Shadow ..........cccceeeeee.n. RO
7-5 Reserved . always reads 0

4-0 T7-T3of Interrupt Vector Address

Timer / Counter Reqgisters

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

I/0O Address Bits 15-0  Register Name

0000 0000 010x xx00  Timer / Counter 0 Count RW
00000000 010x xx01 ~ Timer / Counter 1 Count RW
0000 0000 010x xx10  Timer / Counter 2 Count RW
0000 0000010x xx11  Timer / Counter Cmd M ode WO

Note that not all bits of the address are decoded.

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

Timer / Counter Shadow Registers

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

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

Port 42 — Counter 2 Base Count Value (L SB 1 MSB 2”d)RO
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CMOS/RTC Reqisters

Port 70 - CMOS AAAresS. ...oocvveeeiieiieeeee i RW
7  NMIDIisable......coooviiiiieicecee e RW
0 Enable NMI Generation. NMI is asserted on
encountering |OCHCK# on the ISA bus or

SERR# on the PCI bus.

1 Disable NMI Generation........ccccccoueeenee default
6-0 CMOSAddress (lower 128 bytes)..........ccceeeee. RwW
Port 71 - CMOS Data. . .cveeeiiiiiiiiiiiiiiieesiesiiiiiei e e e s siinees RW

7-0 CMOSData (128 bytes)

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

external RTC.
Port 72 - CMOS AdAress. . ..., RW
7-0 CMOSAddress (256 bytes).......cccooeeereeeieienneene. RwW
Port 73 - CMOS Data....ceeveeiiiiiiiiiiiieeiiiiiisiiiireeeisesisasnees 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 bit-2 isset to
zero, accesses to ports 72-73 will be directed to an

external RTC.
Port 74 - CMOS Adress. ... RW
7-0 CMOSAddress (256 bytes).......cccoevvvrvecverennenne RwW
Port 75 - CM OS Data. . .coueeeiiiiiiiiiiiiiiiieesissiiieeieesesseinees RW

7-0 CMOSData (256 bytes)

Note:  Ports 74-75 may be accessed only if Function 0 Rx5B
bit-1 is set to one to enable the internal RTC SRAM
and if Rx48 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.

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

Offset Description Binary Range BCD Range

00 Seconds 00-3Bh 00-59h

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

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

24hr: 00-17h 00-23h

06 Day of theWeek Sun=1: 01-O7h 01-07h

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

08 Month 01-0Ch 01-12h

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

7 UIP  Update In Progress

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

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

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

Offset Extended Functions Binary Range BCD Range

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

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

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

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

Super 1/O configuration is accomplished in three steps:

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

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

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

Port 3F0Oh — Super-1/0O Configuration Index................... 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). This port is accessible only when Rx85[1] is set

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

Super-1/0 Configuration Registers

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

Index EQ — Super-1/0 DeviceID (3Ch) ...ocovveveieveeeneeee. RO
7-0 SUPEr-1/O ID .o default = 3Ch
Index E1 — Super-1/0 Device Revision (Q0h).................... RO
7-0 Super-1/0 Revision Code.........ccceeveiuennnne default =0
Index E2 — Super-1/0 Function Select (03h)................... RW
7-5 Resarved alwaysreads 0
4  Floppy Controller Enable
O Disable..cciiciceiiie et default
1 Enable
3  Serial Port 2 Enable
O Disable..cicciiiiecee et default
1 Enable
2 Serial Port 1 Enable
O Disable..ccicceiieiie et default
1 Enable

1-0 Parallel Port Mode/ Enable
00 Unidirectional mode

01 ECP

10 EPP
11 Pardlel Port Disable.........cccoceveveveeennee. default
Index E3 — Floppy Controller 1/O Base Address (Q0h).. RW
7-2 /O AdAress9-4........cccovveevceeeiceeeeeeeenn, default =0
1-0 MUSEDEO e default =0
Index E6 — Parallel Port 1/O Base Address (00h)........... RW
7-0 1/O AAAress9-2......cooocveeeeveeeeeeeeeeseenen default =0

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

Index E7 — Serial Port 1 1/O Base Address (00h)............ RW
7-1 1/O Address9-3........ccooevveviceecee e default =0

0 MustbeO ., default =0
Index E8 — Serial Port 2 1/0O Base Address (00h)........... RW
7-1 /O AdAress9-3......ccccveeveeecrierecie e, default =0

0 Mustbel ., default =0
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Index EE — Serial Port Configuration (Q0h) ................... RW Index FO — Parallel Port Control (00h) .......ccooeevveeenenne.. RW
7  Serial Port 2 High Speed Enable 7 PS2TypeBiDirectionl Parallel Port
0 Disable ... default 0 Disable...cocooiiiirienee default
1 Enable 1 Enable
6  Serial Port 1 High Speed Enable 6 EPP Direction by Register not by IOW
0 Disable ..o default 0 Disable...cocoeiiciceseeeese e default
1 Enable 1 Enable
5-3 Serial Port 2 Mode 5 EPP+ECP
000 Standard .......ccccoceevvevniinenneneeeeseee default 0 Disable...coooiiiiirireeee e default
001 IrDA (HIPSIR) 1 Enable
010 Amplitude shift keyed IR @ 500K Hz 4 EPPVersion
011 -reserved- 0 Versonl9 ... default
Ixx -reserved- 1 Vesonl?
2  Serial Port 2 Half Duplex 30 Resarved alwaysreads 0
0 Disable ..o default
1 Enable
1 Sero'a' g?;bfeTXO“tp”t'”verson ''''''''''''''''' defajt  LndeX F1—Serial Port CONtrol (000) o RW
1 Enable 7-6 Reserved e alwaysreads 0
0 Serial Port 2 RX Input Inversion 5 IR Loop Back
0 Disble . default 0O Disable...ccciiceeciiccee e default
1 Enable 1 Enable
4  Serial Port 2 Power-Down State
O NOMEA ..o default
1 Tristate output in power down mode
Index EF — Power Down Control (00h) .....ccccveeeieiiienenees RW 3 Serial Port 1 Power-Down State
7-6 Resarved .o alwaysreads 0 0 NOME ....coiiiceeeeeeere e default
5 Clock Power Down 1 Tristate output in power down mode
0 Normal operation .........cccceeevevrereresienens default 2 IR Dedicated Pin (IRTX/IRRX) Select

1 Power Down

4  Paralld Port Power Down
0 Normal Operation ........ccceeveeevereereereennn default
1 Power Down

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

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

1 FDC Power Down
0 Normal operation ........c.ccoceeeeeeeeneeiereenn. default
1 Power Down

0 All Power Down
0 Normal operation ........c.cceevevevereereerennnn 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 alwaysreads 0
Index F2 —Test Mode (Do Not Program) ..............e........ RW
Index F4 —Test Mode (Do Not Program) ........c..eeceeeeeeees RW
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Index F6 — Floppy Controller Configuration.................. RW Index F8 — Floppy Drive Control ......ceoeeeieeeieiieieeens RW
7-6 Resarved . awaysreads 0 7-6  Floppy Drive 3 (see table below)
5 Floppy Drive On Parallel Port (CF/CG) 5-4 Floppy Drive 2 (see table below)
0 Paralle Port (SPP) Mode..........ccccucueeee default 3-2  Floppy Drive 1 (see table below)
1 FDC Mode 1-0 Floppy Drive 0 (see table below)
This bit is used in notebook applications to allow
attachment of an external floppy drive using the DRVEN1 DRVENO
parallel port I/O connector: 00 DRATEO DENSEL
SPPMode PinType FDCMode PinType 01 DRATEO ~ DRATEL
STROBE# /0 i n/a 10 DRATEO DENSEL#
11 DRATE1 DRATEO
PDO 110 INDEX# I
PD1 110 TRKOO# I
PD2 1/0 WRTPRT# I
PD3 110 RDATA# I
PD4 110 DSKCHG# I
PD5 1/0 - n/a
PD6 1/0 - n/a
PD7 1/0 - n/a
ACK# I DS1# O
BUSY I MTR1# @)
PE I WDATA# @)
SLCT I WGATE# @)
AUTOFD# 11O DRVENO @)
ERROR# I HDSEL# @)
PINIT# 1/0 DIR# @)
SLCTIN# 1/0 STEP# @)
4 3-ModeFDD
0 Disable ..o default
1 Enable
3 Reserved e alwaysreads 0
2  Four Floppy Drive Option
0 Internal 2-Drive Decoder ..........cccccvrenee. default

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

O BUISE oo default
1 Non-Burst

0 FDC Swap
O Disthle..icciecieeee e default
1 Enable
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Super-1/0 1/0O Ports

Floppy Disk Controller Registers

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

“FDCBase” (index E3h of the Super-l/O configuration

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

accessed at the standard floppy disk controller address range

of 3F0-3F7h.

Port FDCBaset2 —FDC Command .........ccccceeeeeeeennnnneene. RW Port FDCBaset4 — FDC Data Rate Select ...................... \\ie
7 Motor 3 (unused in VT82C686A: no MTR3# pin) 7  Software Reset
6 Motor 2 (unused in VT82C686A: no M TR2# pin) 0 Normal operation..........ccoceeeeereeriernncns 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
1x -reserved-

Port FDCBaset4 —FDC Main Status.........coceeveveieennee.... 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 FDCnotin DMA mode

4 FDC Busy
0 FDCinactive
1 FDC active
32 Resarved alwaysreads 0

1 DrivelAdctive

0 Driveinactive

1 Drive performing a positioning change
0 DriveOActive

0 Driveinactive

1 Drive performing a positioning change

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

0 Normal operation..........cccoeeeereeeneeinnens default
1 Power down FDC logic
5 Reserved e, alwaysreads 0

4-2  Precompensation Select
Selects the amount of write precompensation to be
used on the WDATA output:
000 Default.......cccoovereeeeeeieie 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 DataRate
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 FDCBasetb —FDC Data.....coceeeieeiiiciiiiciieees RW
Port FDCBaset7 — FDC Disk Change Status................. RW
7  Disk Change.....ccccoveveeiieseee e RO

0 Foppy not changed.........ccccooereeieinnnnne default

1 Foppy changed since last instruction
6-2 Undefined ..o alwaysreads1's
1-0 DataRate
00 500 Kbit/sec (1.2MB 5" or 1.44 MB 3" drive)
01 300 Khbit/sec (360KB 5” drive)
10 250 Kbit/sec (720KB 3" drive)
11 1 Mbit/sec
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Parallel Port Registers

These registers are located at 1/0 ports which are offsets from
“LPTBase” (index E6h of the Super-1/O configuration
registers). LPTBase istypicaly set to allow these ports to be
accessed at the standard parallel port address range of 378-
37Fh.

Port LPTBase+Q —Parallel Port Data..........coceeveeneeene... RW Port LPTBaset+3 — Parallel Port EPP Address............... RW
7-0 Parallel Port Data
Port L PTBaset+4 — Parallel Port EPP Data Port O......... RW
Port LPTBaset+l —Parallel Port Status.........occceveiveeneee. RO
7  BUSY# Port LPTBaset+5 — Parallel Port EPP Data Port 1......... RW
(1) E::E:g ggtsyk;u(;;flme, or exror Port L PTBaset+6 — Parallel Port EPP Data Port 2......... RW
6 ACK# . Port L PTBase+7 — Parallel Port EPP Data Port 3......... RW
0 Datatransfer to printer complete
1 Datatransfer to printer in progress
5 PE
0 Paper available Port L PTBase+400h — Parallel Port ECP Data/Cfg A RW
1 No paper available
4 SLCT Port L PTBaset+401h — Parallel Port ECP ConfigB....... RW
0 Printer offline
1 Printer online Port L PTBaset+402h — Parallel Port ECP Extd Ctrl...... RW
3 ERROR# 7-5 Parallel Port Mode Select
0 Printer error 000 Standard ModE.........cccovveeveeeceeeirieeireeens default
1 Printer OK 001 PS/2 Mode
2-0 Reserved e, always read 1 bits 010 FIFO Mode
011 ECP Mode
100 EPP Mode
Port LPTBaset+2 —Parallel Port Control ..........c.ecu........ RW 1(1)(1) :g&ﬁ
7-5 Undefined ... aways read back 1 111 Configuration Mode
4 HardwarelInterrupt 4  Parallel Port Interrupt Disable
0 Disable ..o default 0 Enable an interrupt pulse to be generated on
1 Enadle the high to low edge of the fault. An interrupt
3  Printer Select will also be generated if the fault condition is
0 Desd eCt_pI’I 1105 S default asserted and this bit is written from 1 to 0.
1 Select printer 1 Disable the interrupt generated on the asserting
2 Printer Initialize edge of the fault condition
0 In|t|al|ze.Pr|nter ...................................... default 3 Parallel Port DMA Enable
1 Allow printer to operate normally 0 Disable DMA unconditionally
1 Automatic Line Feed 1 Enable DMA
0 Hqst handl%lmefee.ds.. .......................... default 2 Paralld Port Interrupt Pending
1 Printer does automatic line feeds 0 Interrupt not pending
0 Strobe 1 Interrupt pending (DMA & interrupts disabled)
0 No datatransfer e default This bit is set to 1 by hardware and must be written to
1 Transfer datato printer 0 to re-enable interrupts
1 FIFOFUIl e RO
0 FIFO hasat least 1 free byte
1 FIFO full or cannot accept byte
0 FIFO EMPLY .o RO

0 FIFO containsat least 1 byte of data
1 FIFOiscompletely empty
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Serial Port 1 Reqgisters

VT82C686A

Port COM 1Baset+4 — Handshake Control ...................... RW

These registers are located at 1/0 ports which are offsets from 7-5 Undefined ... awaysread O
“COM1Base” (index E7h of the Super-1/0O configuration 4 Loopback Check

registers). COM1Base is typically set to allow these ports to
be accessed at the standard serial port 1 address range of 3F8-

0 Normal operation
1 Loopback enable

3FFh. 3 General Purpose Output 2 (unused in 82C686A)
2 General Purpose Output 1 (unused in 82C686A)
Port COM 1Baset0 — Transmit / Receive Buffer ............ RW 1 Request To Send
7-0 Serial Data 0 Disable
1 Enable
Port COM1Basetl —Interrupt Enable...........ccoeeeeeee. RW 0 DataTerminal Ready
7-4 Undefined ..o alwaysread O 0 Disable
3 Interrupt on Handshake Input State Change 1 Enable
2 Intr on Parity, Overrun, Framing Error or Break
1 |nterrupt on Transmit Buffer Empty Port COM1Baset5 —UART Status.......oooviiiiiiiiiiiiiiieeeen, RW
0 Interrupt on Receive Data Ready 7 Undefined ..o alwaysread O
. 6  Transmitter Empty
Port COM 1Base+1-0 — Baud Rate Generator Divisor...RW 0 1 bytein transmit hold or transmit shift register
15-0 Divisor Valuefor Baud Rate Generator 1 0 bytestransmit hold and transmit shift regs
Baud Rate = 115,200/ Divisor 5  Transmit Buffer Empty
(e.g., setting thisregister to 1 selects 115.2 Kbaud) 0 1 byteintransmit hold register
Port COM 1Base+2 — | Nter rupt SLatus ... RO . Bréa ) Eg”;“;ho'd register empty
7-3 Undefined ..o alwaysread O 0 No break detected
2-1 Interrupt ID (O=highest priority) 1 Break detected
00 Priority 3 (Handshake Input Changed State) 3 Framing Error Detected
01 Priority 2 (Transmit Buffer Empty) 0 Noerror
10 Priority 1 (Data Received) 1 Error
11 Priority O (Seridization Error or Break) 2 Parity Error Detected
0 Interrupt Pending 0 No error
0 Interrupt Pending 1 Error
1 Nolnterrupt Pending 1  Overrun Error Detected
Port COM 1Base+2 — FIFO CONtrol oo WO 0 Noerror
1 Error
Port COM 1Baset+3 — UART CONrol..ccvcvceeciciiciccnnne. RW 0 Regeivlsl% ?eitj F;de%dgt/a ilabe
7 Divisor Latch Access “Cetv . . .
0 Accessxmit/rcv & int enableregsat 0-1 1 Received datain receiver buffer register
1 Access baud rate generator divisor latch at 0-1 Port COM 1Baset+6 — Handshake Status.........c.couceevnceee, RW
6 Break : :
- 7 DCD Status (1=Active, O=Inactive)
(1) g:ﬁ ggzg:::gz 8‘: 6 RI Status (1=Active, O=Inactive)
. 5 DSR Status (1=Active, O=Inactive)
53 Parity 4  CTSStatus(1=Active, 0=Inactive)
000 None 3 DCD Changed (1=Changed Since L ast Read)
001 Odd 2 RI Changed (1=Changed Since L ast Read)
011 Even 1  DSR Changed (1=Changed Since Last Read)
101 Mark 0 CTSChanged (1=Changed Since Last Read)
111 Space
2 Stop Bits Port COM1Baset+7 —Scratchpad .....ooeeeieeeeieeeneenee, RW
(1) ; 7  Scratchpad Data
1-0 DataBits
00 5
01 6
10 7
11 8
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“COM2Base”
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Port COM2Base+4 — Handshake Control ..................... RW

These registers are located at 1/0 ports which are offsets from 7-5 Undefined ... awaysread O
(index E8h of the Super-1/O configuration 4 Loopback Check

registers). COM2Base is typically set to allow these ports to
be accessed at the standard serial port 2 address range of 2F8-

0 Normal operation
1 Loopback enable

2FFh. 3 General Purpose Output 2 (unused in 82C686A)
2 General Purpose Output 1 (unused in 82C686A)
Port COM 2Baset+0 — Transmit / Receive Buffer ............ RW 1 Request To Send
7-0 Serial Data 0 Disable
1 Enable
Port COM2Basetl —Interrupt Enable...........ccoceeeeeee. RW 0 DataTerminal Ready
7-4 Undefined ..o alwaysread O 0 Disable
3 Interrupt on Handshake Input State Change 1 Enable
2 Intr on Parity, Overrun, Framing Error or Break
1 |nterrupt on Transmit Buffer Empty Port COM2Baset5 —UART Status.......oooviiiiiiiiiiiiiiieeeen. RW
0 Interrupt on Receive Data Ready 7 Undefined ..o alwaysread O
o 6  Transmitter Empty
Port COM 2Baset+1-0 — Baud Rate Generator Divisor...RW 0 1 bytein transmit hold or transmit shift register
15-0 Divisor Valuefor Baud Rate Generator 1 0 bytestransmit hold and transmit shift regs
Baud Rate = 115,200/ Divisor 5 Transmit Buffer Empty
(e.g., setting thisregister to 1 selects 115.2 Kbaud) 0 1byteintransmit hold register
Port COM 2Base+2 — | Nterrupt Status ..o RO . Bréak Erst”;t“;ho'd register empty
7-3 Undefined ..o alwaysread O 0 No break detected
2-1 Interrupt ID (O=highest priority) 1 Break detected
00 Priority 3 (Handshake Input Changed State) 3 Framing Error Detected
01 Priority 2 (Transmit Buffer Empty) 0 No error
10 Priority 1 (Data Received) 1 Error
11 Priority O (Serialization Error or Break) 2 Parity Error Detected
0 Interrupt Pending 0 No error
0 Interrupt Pending 1 Error
1 Nolnterrupt Pending 1  Overrun Error Detected
Port COM2Base+2 — FIFO CONtrol v WO Y poeror
Port COM 2Baset+3 — UART CONtrol...oooveeeeeeceeeeceeeeeee RW 0 Received DataReady
7 Divisor Latch Access 0 No r(_acelved dqtaava_lable )
0 Accessxmit/rcv & int enableregsat 0-1 1 Received datain receiver buffer register
1 Accessbaud rate generator divisor latichat 0-1  port COM 2Baset+6 — Handshake Status..........oooococcce.... RW
6 Bresk - 7 DCD Status (1=Active, O=Inactive)
0 Break cond!t!on off 6 RI Status (1=Active, O=Inactive)
L Break condition on 5 DSR Status (1=Active, O=Inactive)
>3 Parity 4  CTSStatus(1=Active, 0=l nactive)
000 None 3 DCD Changed (1=Changed Since L ast Read)
001 Odd 2 RI Changed (1=Changed Since L ast Read)
011 Even 1  DSR Changed (1=Changed Since Last Read)
101 Mark 0 CTSChanged (1=Changed Since Last Read)
111 Space
2 Stop Bits Port COM2Baset+7 — Scratchpad .....coeeeieeeieiennenee, RW
(1) ; 7  Scratchpad Data
1-0 DataBits
00 5
01 6
10 7
11 8
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SoundBlaster Pro Port Registers

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

FM Registers

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

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

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

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

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

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

Port 389h or SBPBaset9 —FM Data.........cooeeeiieennnneeee, WO

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

Mixer Reqgisters

Port SBPBaset4 — MiXer I1NdeX....oiouiiiiieiiiiieiiiiieeieenee, WO
7-0 Mixer Index

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

Sound Processor Registers

Port SBPBaset+6 — Sound Processor Reset ........coeeeeeeeee, WO
0 1 =Sound Processor Reset

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

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

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

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

Register Summary - FM

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

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

Register Summary —Mixer

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

00 Data Reset

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

2E Line Volume L LineVolumeR

Finp = Input Filter

Fout = Output Filter

TFIL = Input Filter Type

ST = Stereo / Mono Mode

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

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

# Type Command

10 Play  8bhitsdirectly

14 Play  8bitsviaDMA

91 Play High-speed 8 bitsviaDMA

16 Play  2-bit compressed viaDMA

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

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

77 Play  2.6-bit compressed via DMA with reference

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

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

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

30 MIDI Direct MIDI input

31 MIDI  MIDI input viainterrupt

32 MIDI Direct MIDI input with time stamp

33 MIDI  MIDI input viainterrupt with time stamp

34 MIDI Direct MIDI UART mode

35 MIDI  MIDI UART mode viainterrupt

36 MIDI Direct MIDI UART mode with time stamp

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

Game Port Reqgisters

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

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

/O Port 201h —Start One-Shot ..., 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 CEB-CFS8 - Configuration Address........................ RW
31 Configuration Space Enable
0 Disahle ..o default

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

Port CFE-CFEC - Configuration Data.......ceceieiiieeieieeneen, RW

There are 7 “functions’ implemented in the VT82C686A:
Function# Function

PCI to ISA Bridge

IDE Controller

USB Controller Ports 0-1

USB Controller Ports 2-3

Power Management, SMBus & Hardware
Monitor

5 AC97 Audio Codec Controller
6 MC97 Modem Codec Controller

The following sections describe the registers and register bits
of these functions.

A W N PP O
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Function 0 Reqgisters- PCIl to | SA Bridge

All registers are located in the function 0 PCI configuration
space of the VT82C686A. These registers are accessed
through PCI configuration mechanism #1 via /O address
CF8/CFC.

PCI Configuration Space Header

Offset 1-0- Vendor ID=1106N......cccoviiririiieiee RO
Offset 3-2 - Device ID = 0686h .....cccovveiericiiiciienee, RO
Offset 5-4-Command.......ccooeivieieiiiiiiiiiee, RW
15-8 Reserved .o alwaysreads 0

7 Address/ Data Stepping

0 Disable

1 Enable .., default
6-4 Resarved alwaysreads 0
3  Special CycleEnable .....Normally RWT, default = 0
2 BusMaster ... alwaysreads 1
1 Memory Space......ccvuue. Normally ROT, reads as 1
0 1/OSpace .cvevrereen Normally ROT, reads as 1

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

Offset 7-6 - StAtUS...ceveennieiiiiiiiiiiiinii e RWC
15 Detected Parity Error .........cccoc..... write oneto clear

14 Signalled System Error .......ccceeeeeeee. alwaysreads 0

13 Signalled Master Abort ................. write oneto clear

12 Received Target Abort ... write oneto clear

11 Signalled Target Abort................... write one to clear
10-9 DEVSEL#TIimMIiNG ....ccccoovrenen. fixed at 01 (medium)

8 DataParity Detected..........cc.ccevruenneee alwaysreads 0

7 Fast Back-to-BacK........ccccoeerviienienene alwaysreads 0
6-0 Resarved . alwaysreads 0
Offset 8- ReviSON ID = NN e, RO

7-0 Revision ID
Ox VT82C686
1x VT82C686A

Offset 9- Program Interface = 00N ....ceeeeeeneieenineceneneen, RO
Offset A -Sub ClassCode=01h ...oooeeeiicniiiiiiicee, RO
Offset B - ClassCode =06 .....ccceveieiiiiiiiiiiiiiieien RO
Offset E - Header Type=80hn.......cocoveeieiiiiiciee RO

7-0 Header TypeCode......... 80h (Multifunction Device)
Offset F-BIST = 00N .ot RO
Offset 2F-2C - Subsystem ID ... RO

Use offset 70-73 to change the value returned.

ISA Bus Control

Offset 40 - ISA BUSCONErol ...veiiiieeeiiiieiiiiiiiieeeie e, RW

7 ISA Command Delay
O NOMEA ..o default
1 Extra

6 Extended | SA Bus Ready
0 Disable...cooooiiiieiieeeee e default
1 Enable

5 |ISA Slave Wait States
0 4Wait States.....cocveceviieeecececeeeeeies default
1 5Wait States

4  Chipset |/0 Wait States
0 2Wait StatesS.....ccvvvvrveeere e default
1 4Wait States

3 1/O Recovery Time

1 Enable
2 Extend-ALE

1 Enable

1 ROM Wait States
0 1Wat State....oeevveeeeeetieeceeeeee e default
1 O0Wait States

0 ROM Write
O Disable..ciccicice et default
1 Enable

Offset 41- ISATest MOd€. e, RW

7 BusRefresh Arbitration (do not program) default=0
6 BeforeCG Rev C: XRDY Test Mode......default=0
CG Rev C: 1/0 Recovery Time
0 NOMEA ..o default
1 Medium (8/13 BCLKS)
5 Port 92 Fast Reset

O Disable.iiiiieieeceeeecceee default
1 Enable
4  A20G Emulation (do not program)............. default=0

3 Double DMA Clock
0 Disable (DMA Clock =% 1SA Clock)... default
1 Enable (DMA Clock = ISA Clock)
This function can be enabled for external 1SA devices
(e.g., advanced Super-lO or FIR controllers) which
support BVIHz DMA channels. However, if thisbit is
set to 1, then all DMA channels will be 8 MHz. If
this bit is set to 1 and Rx45[n] is set to 1, then ISA
DMA channel ‘n" will be 16 MHz. Therefore,
typically this bit is set to 0 and the appropriate bits of
Rx45 should be set to 1 to enable 8 MHz DMA clock
only for specific channels that support the higher rate.

2 SHOLD Lock During INTA (do not program) def=0
1 Refresh Request Test M ode (do not program).def=0
0 ISA Refresh
0 Disable...cocooeiiiriereee e default
1 Enable

Thisbit should be set to 1 for ISA compatibility.
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Offset 42 - 1SA Clock Control. e, RW Offset 43 - ROM Decode Control......eceveeeeieieeneene, RW
7 Latch1016# Setting these bits enables the indicated address range to be
0 Enable (recommended setting) ............... default included in the ROM CS# decode:
- éﬂ&%ﬁfput 7 FFFEQO0Oh-FFFEFFFFN oo, default=0
0 DISADIE coereesereseseseeseeseseeseses defavilt 6 FFFBO0000N-FEFDFFFFR oo defaLlt=0
1 Enable 5 FFF00000h-FFF7FFFFh (CF/CG)............ default=0
5 Master Request Test M ode (do not program) 4  000E0000h-000EFFFFh (CF/CG)............. default=0
0 Disale .ocieeeereee e default
1 Enable 5 00OE8000h-000EFFFFh (CD/CE)............. default=0
4 Reserved (Do Not Program) ............ default = 0 4 000E0000h-000E7FFFh (CD/CE) ............. default=0
3 ISA Clock (BCLK) Select Enable 3 000D8000h-000DFFFFh ....ooovvevrrrenreerranne default=0
S A S L Y R —— defavit 2 000D0000N-000D7FFFh ..o default=0
1 BCLK selected per bits 2-0 1 000C8000h-000CFFFFA .......ccccerrrrrrrrrrn. default=0
2-0  I1SA BusClock Select (if bit-3 = 1) 0  000C0000h-000C7FFFh .coovvvvvvvvvevvveeeernnnas default=0
88(; ggldi ; %: (éI[E ;2 .............................. default Note ROMCS# is always active when ISA addresses
FFF80000-FFFFFFFF and 0O0OEO0000-O00FFFFF are
010 BCLK =PCICLK / 4 decoded
011 BCLK =PCICLK /6
100 BCLK =PCICLK /5 Offset 44 - Keyboard Controller Control........oc........... RW
101 BCLK =PCICLK /10 7 KBC Timeout Test (do not program)........ default =0
110 BCLK =PCICLK /12 6-4 Reserved (do not program)............cceeeeueee. default =0
111 BCLK =0sC/2 3 MouseLock Enable
Note: Procedure for 1SA Clock switching: 0 Disable...iciiiicieieee e default
1) Set bit 3t0 0; 2) Change value of bit 2-0; 3) Set bit 3to 1 1 Enable
2-1 Reserved (do not program).........c.cceeeerene. default =0
0 Reserved (No function) ........ccccceeeevvrencnne. default =0
Offset 45- Type FDMA Control oo, RW
7 1SA Master / DMA to PCI LineBuffer
0 Disale...coioicieeee s default
1 Enable
6 DMA typeF Timingon Channd 7............ default=0
5 DMA typeF Timing on Channdl 6............ default=0
4 DMA typeF Timing on Channd 5............ default=0
3 DMA typeF Timing on Channdl 3............ default=0
2 DMA typeF Timing on Channd 2............ default=0
1 DMA typeF Timingon Channd 1............ default=0
0 DMA typeF Timing on Channd O............ default=0
Note:  For bits 0-6 above, see also Rx41[3]
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Offset 46 - MiscellaneousControl 1......ccceeeeeeeeeennneene., RW Offset 47 - Miscellaneous Control 2....cceeeveeeieeieeeeneeneene, RW
7 PCl Master Write Wait States CPU Reset Source
0 OWait StAES....cceeeeeeeireere e default 0 UseCPURST asCPU Reset ... default
1 1Wait State 1 UselINIT as CPU Reset
6 GateINTR PCI Delay Transaction Enable
0 Disable ..o default 0 Disable...coieiicieiseeee e default
1 Enable 1 Enable
5  Flush Line Buffer for Int or DMA IOR Cycle The "Posted Memory Write" function is
0 Disable ... default automatically enabled when this bit is enabled,
1 Enable independent of the state of Rx46 hit-0.
4  Config Command Reg Rx04 Access (Test Only) EISA 4D0/4D1 Port Enable
0 Normal: Bits0-1=RO, Bit 3=RWw.......... default 0 Disable (ignore ports4D0-1).................. default
1 TestMode: Bits0-1=RW, Bit-3=RO 1 Enable (ports 4D0-1 per EISA specification)
3 Reserved (do not program).......cc.ceeeeeeeeneee default =0 Interrupt Controller Shadow Register Enable
2 Reserved (N0 function)........cccceeeerveneeeennen. default =0 0 Disable....cooiiiiiicece default
1 PCI Burst Read Interruptability 1 Enable (for test purposes, enable readback of
0 Allow burst reads to be interrupted by I1SA interrupt controller internal functions on 1/0
master or DMA ... default reads from ports 20-21, AO-Al, A8-A9, and
1 Don't alow PCI burst reads to be interrupted C8-C9) (Contact VIA Test Engineering
0 Posted Memory Write Enable department)
0 Disable ..o default Reserved (alwaysprogramto 0).............. default =0
1 Enable Note: Always mask this bit. This bit may read back

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

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

1 but must aways be

1 Enable
Read Delay Transaction Time-Out Timer

1 Enable
Software PCl Reset ...... write 1 to generate PCI reset
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Offset 48 - MiscellaneousControl 3.....ccceeeeeeeeeeennneenee, RW 4C - ISA DMA/Master Memory AccessControl 1......... RW
7-4 Resarved e always reads 0 7-0 PCI Memory Hole Bottom Address
3 ExtraRTC Port 74/75 Enable These bits correspond to HA[23:16] ............ default=0
O Distble..iicieecece e default
1 Enable 4D - ISA DMA/Master Memory AccessControl 2......... RW
2 Integrated USB Controller Disable 7-0 PCI Memory Hole Top Address (HA[23:16])
0 ENDIC.....iveeeeees 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 En::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 MEMOXY ...ccvveeeececececeeee e default
Offset 4A - IDE Interrupt ROULING ...ceeceeiiieiiiiicieeess RW
7 Wait for PGNT Before Grant to ISA Master /
DMA
O Disabl@..ccoccceiiiiieee e default
1 Enable

6 BusSedlect for Accessto |/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)

5-4 Reserved (donot program) ........ccceeeeee. default =0
3-2 IDE Second Channd IRQ Routing

00 IRQ14

01 TRQI5....ciiieerieeeeree s default

10 IRQ10

11 IRQ11

1-0 IDE Primary Channel IRQ Routing

00 TRQLA...cociiieiiieieeeeeeese e default

01 IRQ15

10 IRQ10

11 IRQ11

bottom address.

4AF-4E - ISA DM A/M aster Memory Access Control 3... RW
15-12 Top of PCI Memory for ISA DMA/Master accesses
0000 IM e 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 EO000-EFFFF Accessesto PCI......... def=0
10 Forward A0000-BFFFF Accessesto PCI ....... def=0
9 Forward 80000-9FFFF Accessesto PCI ........ def=1
Forward 00000-7FFFF Accessesto PCI ........
Forward DCO00-DFFFF Accessesto PCI ...... d
Forward D8000-DBFFF Accessesto PCI ...... d
Forward D4000-D7FFF Accessesto PCI ....... d
Forward D0000-D3FFF Accessesto PCI ....... d
Forward CC000-CFFFF Accessesto PCI ..... d
d
d
d

Q
@,
1

[cNeoNeolololNoNoelNoN o]

Forward C8000-CBFFF Accessesto PCI ......
Forward C4000-C7FFF Accessesto PCI .......
Forward C0000-C3FFF Accessesto PCI .......

OFRPNWMAITONO®
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Plug and Play Control

Offset 50 — PNP DMA Request Control....c..eeeveeeeieeeeens RW Offset 58 — External APIC IRQ Qutput Contral ........... RW
7-4 Reserved . default =0 7-5 Resarved alwaysreads 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. ..o default

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

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

Offset 51 - PNPIRQ Routing 1....ocoveeeieieieeeieeeeee 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...ccceeceeiereerrirr s default
table) 1 Enable

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

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

Offset 54 - PCI IRQ Edge/ L evel Seect e RW 1 Enable
7-4 Resarved e alwaysreads 0

The following bits all default to “level” triggered (0)
PIRQA# Invert (edge) / Non-invert (level)
PIRQB# Invert (edge) / Non-invert (level)
PIRQC# Invert (edge) / Non-invert (level)
PIRQD# Invert (edge) / Non-invert (level)

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

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

Offset 56 - PNP IRQ ROULING 5.

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

Offset 57 - PNP IRQ Routing 6

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

OFr, NW

Note:

PnP IRQ Routing Table
0000 Disable
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 59 — PCSO# Control (CE/CG SIlicon) ...ceeeeeeneeee. RW Offset 5B - Internal RTC Test Mode ..o RW
7-4 Resarved e always reads 0 7-4 Resarved e alwaysreads 0
3 PCSO0# Pin Function (Pin T5) 3  Map RTC Rx32to Rx3F
0 Pinisdefined asPCSO# .........cccccceeenee. default 0 Disable....cooiiiiieeeeeeeeee default
1 Pinisdefined aslnternal Trap 1/0 1 Enable
2-0 Resarved always reads 0 2 RTC Reset Enable (do not program)
0 Disale...covvcieeee s default
Offset 5A —KBC/RTC CONtrol ..o RW 1 Enable
Bits 7-4 of this register are latched from pins SD7-4 at power- 1 RTC SRAM Access Enable
up but are read/write accessible so may be changed after 0 DiSAIE..iiecieeeee e default
power-up to change the default strap setting: 1 Enable
This bit is set if the internal RTC is disabled but it is
& KeybomdRPIS o ached from SDb desired 10 sill be able (o aooes the inernd RTC
5  Keyboard RP14 ...ooocoeorocesr latched from SD5 SRAM wvia ports 74-75. If the interna RTC is
4  Keyboard RP13 ......ccoeoiiiriin latched from SD4 engbled, setting this bit does nOth'_ng (the internal
3 Audio Function Enable (I?;I'7(32/§I§AM should be accessed at either ports 70/71
0 Dishle '('éb%%i irﬂgﬁ?);raosnégg}; RpinVS 0 RTC Test Mode Enable (do not program) . default=0
1 Enable (SDD pins function as Audio / Game) Offset 5C - DMA CONMIOl.evevisenvien RW
2 Internal RTC Enable 7 PCSO#& PCSI# 16-Bit 1/O (CF/CG Silicon)
0 Disable !
0 Disable...coooeiiieeieee default
1 ENaDIe ..o default
1 Internal PS2 Mouse Enable 1 . Enable
. 6 Passive Release
0 Disable ..o, default
0 Disable....oooiiiiiieeeeee e default
1 Enable 1 Enable
e e default 5 Internal Passve Release
1 Ensble 0 Disable...cooeiiiriieeee e default
1 Enable
Note:  External strap option values may be set by connecting 4  Dummy PREQ
the indicated external pin to a 4.7K ohm pullup (for 0 Disable....ccoiiicieiceee e default
1) or driving it low during reset with a 7407 TTL 1 Enable
open collector buffer (for 0) as shown in the 3 ReSEVED e, always reads 0
suggested circuit below: 2  APIC Connection
0O APICONSD BUS....coooiieieeeeeeieie e default
vee vee 1 APIConXD Bus
1 Reserved (Do Not Program) ... default =0
7407 47K 0 DMA LineBuffer Disable
RESET# —0 SDn 0 DMA cycles can be to/from line buffer ....... def

Figure5. Strap Option Circuit

1 Disable DMA Line Buffer
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Distributed DMA / Serial IRQ Control

Offset 6B-6A - Distributed DMA Ch 5 Base/ Enable.... RW

15-4 Channe 0 Base AddressBits15-4.......... default=0
3 Channedl 0 Enable
O Disthle..ciecicceccecece e default
1 Enable
2-0 Resarved alwaysreads 0
Offset 63-62 - Distributed DM A Ch 1 Base/ Enable......RW
15-4 Channd 1 Base AddressBits15-4.......... default=0
3 Channd 1 Enable
O Dishle..ciecieciccececee e default
1 Enable
2-0 Resarved alwaysreads 0
Offset 65-64 - Distributed DM A Ch 2 Base/ Enable......RW
15-4 Channd 2 Base AddressBits15-4.......... default =0
3 Channdl 2 Enable
O Dishle..ieciccieccececee e default
1 Enable
2-0 Resarved alwaysreads 0
Offset 67-66 - Distributed DM A Ch 3 Base/ Enable......RW
15-4 Channel 3 Base AddressBits15-4.......... default=0
3 Channdl 3Enable
O Dishle..ieciecicececee e default
1 Enable
2-0 Resarved e alwaysreads 0
Offset 69-68 — Serial IRO Control ..ooceeeceveiiieiiiiiieee, RW
15-4 Reserved ..o alwaysreads 0
3 ISAIRQ Asserted Via Serial IRQ (Pin H3 or L4)
O Disthle..ciecicieiecece e default
1 Enable
2 Serial IRQ Mode
0 ContinuousMode........cccovvveeereireeeeeenns default
1 Quiet Mode
1-0 Serial IRQ Start-Frame Width
00 4 PCI ClOCKS ....coveeiteeiteeeteecreeve e, default

01 6 PCI Clocks

10 8 PCI Clocks

11 10PCI Clocks
Theframesizeisfixed at 21 PCI clocks.

15-4 Channe 5 Base AddressBits 15-4........... default =0
3 Channeél 5 Enable
O Disable..cicciiiceecee e default
1 Enable
2-0 Resarved alwaysreads 0
Offset 6D-6C - Distributed DM A Ch 6 Base/ Enable... RW
15-4 Channel 6 Base AddressBits 15-4........... default =0
3 Channel 6 Enable
O Disable..cicciceiciecee e default
1 Enable
2-0 Resarved alwaysreads 0
Offset 6F-6E - Distributed DM A Ch 7 Base/ Enable.... RW
15-4 Channd 7 Base AddressBits 15-4........... default =0
3 Channedl 7 Enable
O Disable..cicciceiceecee et default
1 Enable
2-0 Resarved alwaysreads 0
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Miscellaneous/ General Purpose |/O

Offset 73-70 - Subsystem ID ..., WO

31-0 SubsystemID/Vendor ID................. aways reads 0
Contents may be read at offset 2C.

Offset 74—GPIO Control 1.....oooeeiinieiiiieiinieiineenns RW

7 External APIC Enable
(UL10=APICREQ#, V9=APICACK#, W9=APICCSH)
CD/DE Silicon:
0 Disable (Pin U5is SOE#/ GPO13) ....... default
1 Enable (Pin U5is SCIOUT#)
CF/CG Silicon:
0 Disable (Pin U8isGPIOD / MCCSH)....default
1 Enable (Pin U8is SCIOUT#)
V9 = SUSA# if thisbit=0, Rx77[4]=0, F4 Rx54[2]=0
W9 = SUSB# if this bit=0, F4 Rx54[3]=0
6 SERIRQ Pin
0 SERIRQ input from DRQ2 (Pin H3)......default
1 SERIRQ input from DACKS5# (Pin L4)
5 GPIOD Direction (Pin U8)
O INPUEL o default
1 Output (GPO11)
4  GPIOC Direction (Pin V14)
O INPUL oo default
1 Output
3 GPIOB Direction (Pin U12)
O INPUEL o default
1 Output
2 GPIOA Direction (Pin T14)
O INPUL ooeeeeceeeeee e default
1 Output
1 THRM Enable (Pin T11)
0 PME#/ GPI5 (see Func 4 Rx48[5]) ....... default
1 THRM
0 GPIO/IOCHCK# Select
0 GPIO ot default
1 IOCHCK#

Offset 75 —GPIO Control 2 ......ccceiviiiieiiiiiiieeeieeieeee, RW
GPO7 Enable (Pin T7)
0 Pindefined asSLPH.......cccccvvveevvciennns default
1 Pindefined as GPO7
Reserved .o, alwaysreads 0
GPO5 Enable (Pin V12)
0 Pindefined asPCISTP# .......c.cccccvevueenns default

1 Pindefined as GPO5
GPO4 Enable (Pin Y12)
0 Pindefined asCPUSTPA...........ccoc....... default
1 Pindefined as GPO4
FDC External IRQ / DRQ Via DACK 2#/ DRQ2
0 PinG5isFDCIRQ, pin H3isFDCDRQ..... def
1 PinG5is DACKZ2# or other alternate function
Pin H3 is DRQ2 or other alternate function
(see bits 1-2 and Rx76[7-6])
GPO25 Enable (Pin G5)
0 Seehit-3& Rx76[7-6] for G5 pin function.. def
1 Pin G5 defined as GPO25
GPO24 Enable (Pin H3)
0 Seehit-3 & Rx68[3] for H3 pin function..... def
1 PinH3 defined as GPO24
Positive Decode
0 Subtractive Decode...........ccceeevvveeveeennenn. default
1 Positive Decode
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Offset 76 —GPIO Control 3(00) ... RW Offset 77— GPIO Control 4 Control (10h) ..................... RW
7  Over-Current (OC) Input DRQ /DACK#Pinsare GPI / GPO
0 Disable ... default 0 Disable...coooeiiiireiieee e default
1 Enable (pins G5 and H3 are USBOCO# and 1 Enable
USBOCI1# if bit-6 = 0) Game Port XY Pinsare GPI / GPO
6 OC[3:0] From SD[3:0] By Scan 0 Disable....oooeiicieeieee e default
0 Disable (pins G5 & H3 are USBOCO# and 1 Enable
USBOCI#if bit-7 = 1) cecvereveeeeeiene default Reserved oo awaysreads 0
1 Enable Internal APIC Enable (CG)
5 GPO14/GPO15Enable (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) .ot default
4  PCS0# Function (CD/CE Silicon) SERIRQ SMI Slot
0 Disable ..o default 0 Disable...cooooeiiiieieeee e default
1 Enable 1 Enable
4 MCCSH#Pin Select (CF/CG Silicon) RTC Rx32 Write Protect
0 MCCSHisonPinUS.......cccoovveininienn default 0 Disable...coioeiieieiieeee e default
1 MCCS#isonPin U8 1 Enable
3  MCCS#Function RTC Rx0D Write Protect
CD/CE Silicon: 0 Disabl€..iiiiicieieee e default
0 PinU8defined asGPIOD....................... default 1 Enable
1 Pin U8 defined as MCCS# GPO13 Enable (Pin U5)
CF/CG Silicon: 0 Pindefined as SOE#.........cccccveveeeennnnns default

0 Disable MCCS# function on U5/U8....... default

1 Enable MCCS# function on U5/U8
(see bit-4 for select of U5 or U8 for MCCSH)

2 CHASEnable (Pin V14)
0 PinisdefinedasGPIOC..........cccccuveuenee. default
1 Pinisdefined as CHAS

1 GPO12Enable(Pin T5)
0 Pinisdefined asXDIR........cccceeeveeeeeene default
1 Pinisdefined as GPO12

0 GPOWE# (GPO[23-16]) Enable (Pin T14)

0 Pinisdefined asGPIOA .........ccccoceunee. default
1 Pinisdefined as GPOWE# (Rx74[2] also must
be setto 1)

1 Pindefined as GPO13
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Offset 79-78 — PCS0# 1/O Port Address (CE/CG) .......... RW

Offset 7F-7E — 32-Bit DMA Control (CF/CG)............... RW

15-0 PCS0#1/0 Port Address[15-0]

Offset 7B-7A — PCS1#1/0 Port Address (CF/CG)......... RW
15-0 PCS1#1/0 Port Address[15-0]

Offset 7D-7C — PCI DMA Channel Enable (CF/CG).....RW

15-3 32-Bit DM A High Page (A31-24) Registers|OBase

2-1 Resarved alwaysreads 0
0 32-BitDMA
0 Disable. ..o default

1 Enable

Offset 80 — Programmable Chip Select M ask (CF/CG). RW
7-4 PCS1#1/0 Port Address Mask [3-0]

15-9 Resarved e, a|W3yS reads 0 3-0 PCS0#1/0 Port Address M ask [3_0]
8-5 Reserved (Do Not Program)........ccceeee.e. default =0
4  Reserved alwaysreads 0
3-0 Reserved (Do Not Program)........cceeeeeee. default =0
Revision 1.82 March 2, 2001 -64- Function O Registers - PCI to | SA Bridge



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

\// o VT82C686A
Offset 81 —1SA Positive Decoding Control 1.................. RW Offset 83 — 1 SA Positive Decoding Control 3.................. RW
7 On-Board I/O Port Positive Decoding 7 COM Port B Positive Decoding
0 Disable ... default 0 Disable...coooeiiiireiieee 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).....cccecvvvievrirnne default
0 Disable ... default 001 2F8h-2FFh (COM?2)
1 Enable 010 220h-227h
5-4 Microsoft-Sound System 1/0O Decode Range 011 228h-22Fh
00 0530N-0537h .....ccciriiriiieiriinieeeeseeienes 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 ... default 0 Disable...cooooeiiiriieee 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).....ccceovvvierrirnne default
1 Enable 001 2F8h-2FFh (COM?2)
1 Reserved s always reads 0 010 220h-227h
0 PCSO0 Positive Decoding 011 228h-22Fh
0 Disable ..o default 100 238h-23Fh
1 Enable 101 2E8h-2EFh (COM4)
110 338h-33Fh
111 3E8h-3EFh (COM3)
Offset 82 —1SA Positive Decoding Control 2.................. RW
7 FDC Positive Decoding
0 DiSAIE .o default Offset 84 — 1 SA Positive Decoding Control 4.................. RW
1 Enable 7-4 Reserved e alwaysreads 0
6 LPT Positive Decoding 3  FDC Decoding Range
0 Disable ..o default 0 PriMary ..ccoooeeeeiienrieeesee e default
1 Enable 1 Secondary
5-4 LPT Decode Range 2  Sound Blaster Positive Decoding
00 3BCh-3BFh, 7BCh-7BEh..........c.cccueue.e. default 0 Disable...cooooiiiieiieee e default
01 378h-37Fh, 778h-77Ah 1 Enable
10 278h-27Fh, 678h-67Ah 1-0 Sound Blaster Decode Range
11 -reserved- 00 220h-22Fh, 230h-233h.......ccccveeveveienee default
3  GamePort Positive Decoding 01 240h-24Fh, 250h-253h
0 Disable ..o default 10 260h-26Fh, 270h-273h
1 Enable 11 280h-28Fh, 290h-293h
2 MIDI Positive Decoding
0 Disable ... default
1 Enable
1-0 MIDI Decode Range
00 300h-303N ...cceeriiiiieriiiiieene e default
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Offset 85 — Extended Function Enable

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

7-5 Reserved
4

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

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

Function 5 Audio

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

Offset 87 — PNP IRQ/DRQ Test 2 (Do Not Program) ... RW
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Offset 88 —PLL TeSt v RW

Offset 8A —PCS2/31/0 Port Address M ask (CF/CG)... RW

7  PCSO# Access Status (CF/CG Silicon)
6 RTC Rx32/Rx7F Write Protect (CF/CG)
0 Disable ..o default
1 Enable
5 MCIRQ Test (Do Not Program)
0 Disable ... default
1 Enable
4 PLL PU (Do Not Program)
0 Disable ..o default
1 Enable
3 PLL Test Mode (Do Not Program)
0 Disable ..o default
1 Enable
2-0 PLL Test Mode Select

Offset 89 —PLL CONrol ..o RW

7-4 Reserved
3-2 PLL PCLK Input Delay Select
1-0 PLL CLK®66 Feedback Delay Select

7-4 PCS3#1/0 Port AddressMask 3-0
3-0 PCS2#1/0O Port Address Mask 3-0

Offset 8B — PCS Control (CF/CG Silicon)...................... RW

7 PCS3# For Internal I/0

1 Enable

6 PCS2#For Internal I/O
O Disable..cciccicicieiee et default
1 Enable

5 PCSI1#For Internal I/0

1 Enable
4  PCSO#For Internal I/0

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

1 PCSi#

1 Enable

0 PCsO#
O Disable..iiciiiieecee et default
1 Enable

Offset 8D-8C — PCS2# 1/0 Port Address (CE/CG)........ RW
15-0 PCS2# /0O Port Address

Offset 8F-8E — PCS3# 1/0 Port Address (CF/CQ)......... RW
15-0 PCS3#1/0O Port Address
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Function 1 Registers - Enhanced | DE Controller

This Enhanced IDE controller interface is fully compatible
with the SFF 8038i v.1.0 specification. There are two sets of
software accessible registers -- PCI configuration registers and
Bus Master IDE 1/0 registers. The PCI configuration registers
are located in the function 1 PCI configuration space of the
VT82C686A. The Bus Master IDE 1/O registers are defined
in the SFF8038i v1.0 specification.

PCI Configuration Space Header

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

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

7  Address Stepping ......cccceeeenene default = 1 (enabled)

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

6 Parity Error Response............ default = O (disabled)
5 VGA Palette Snoop .....ccceereeeenne fixed at O (disabled)
4  Memory Write& Invalidate.....fixed at 0 (disabled)
3 Special Cycles.....cooeovvicineninens fixed at O (disabled)
2 BusMaster ... default = O (disabled)
S/G operation can be issued only when the “Bus

Master” bit is enabled.
1 Memory Space......cceevrveeenne. default = O (disabled)
0 1/OSpace .vvrcviernenene default = O (disabled)
When the “1/O Space” hit is disabled, the device will
not respond to any /O addresses for both compatible

and native mode.

Offset 7-6 - Status.................. RWC (CDI/CE) / RO (CF/CG)
15 Detected Parity Error .................. CD/CE: default=0
.................................. CF/CG: fixed at O
14 Signalled System Error ................ CD/CE: default=0
.................................. CF/CG: fixedatO
13 Received Master Abort................ CD/CE: default=0
.................................. CF/CG: fixed at O
12 Received Target Abort ................ CD/CE: default=0
.................................. CF/CG: fixedatO
11 Signalled Target Abort.......cccccvvieceninnee. Fixed at O
10-9 DEVSEL#TImMIiNG.....cccoennen.. default = 01 (medium)
8 DataParity Detected.................... CD/CE: default=0
.................................. CF/CG: fixed at O
7 Fast Back toBack .......cccceeeevveiinincniinene, Fixed at 1
6-5 Resarved o alwaysreads 0

4  Power Management Capabilty Ptr..alwaysreads 1
30 Resarved alwaysreads 0

Offset 8- Revision ID (06) v.vcvvevieeiiieiiieeisee, RO
0-7 Revision Codefor IDE Controller Logic Block

Offset 9 - Programming Interface......ooeeeeiiciiiiiieieceee, RW
7 Master IDE Capability........... fixed at 1 (Supported)
6-4 Resarved alwaysreads 0

3 Programmable Indicator - Secondary ......fixed at 1
Supports both modes (may be set to either mode by
writing bit-2)
Reserved (CF/CG) ....cocovvvvveieicnie, alwaysreads 0
2 Channel Operating M ode — Secondary (CD/CE)

0 Compatibility Mode (fixed addressing)

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

N

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

0 Reserved (CF/CG)..coovvecrinreerinreene always reads 0

0 Channel Operating M ode— Primary (CD/CE)
0 Compatibility Mode (fixed addressing)
1 Native PCI Mode (flexible addressing) ....... def

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

Command Block Control Block

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

Native PCI Mode (registers are programmable in I/O space)

Command Block Control Block

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

Sec BA @offset 18h  BA @offset 1Ch

Command register blocks are 8 bytes of 1/O space
Control registers are 4 bytes of 1/0 space (only byte 2 is used)

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

Offset B - Base Class Code (01h=M ass Stor age Ctrlir)...RO

Offset C —CacheLineSize (00N).....c.ooeeiiiiieiiininnnnes RO
Offset D - Latency Timer (Default=0)...........c.ccoeeennvevee. RW
Offset E - Header Type (00N)....ceeeeeniiiiieeiciee RO
Offset F-BIST (00N) oo RO
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Offset 13-10 - Pri Data/ Command Base Address.......... RW

Offset 34 - Capability Pointer (CF/CG) (C0Oh)

Specifies an 8 byte 1/O address space.

31-16 Reserved ... alwaysread O
15-3 Port Address.......ccooeveevneneeencnennne. default=01F0h
2-0 Fixed at 001b (Native Mode)...........cceevevverrerncns fixed

Fixed at 000b (Compatibility M ode)

Offset 17-14 - Pri Control / Status Base Address............

Specifies a 4 byte 1/0O address space of which only the third
byteis active (i.e., 3F6h for the default base address of 3F4h).

31-16 Reserved .o alwaysread 0
15-2 Port Address......occovreeneniecenisiencnenas default=03F4h
1-0 Fixed at 01b (Native M 0de€)........ccccvrerrcvrrennne fixed

Fixed at 00b (Compatibility M ode)

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

31-16 Reserved ..o alwaysread 0
15-3 Port Address .....cccoceveveneneeeeneie e default=0170h
2-0 Fixed at 001b (Native Mode)........ccccvreverernenns fixed

Fixed at 000b (Compatibility M ode)
Offset 1F-1C - Sec Control / Status Base Address.......... RW

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

31-16 Reserved ..o alwaysread O
15-2 Port AdAress ......ccooveveeeneneeeneneeens default=0374h
1-0 Fixed at 01b (NativeMode).........ccccvevevvenrennenn fixed

Fixed at 00b (Compatibility M ode)

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

Specifies a 16 byte 1/0O address space compliant with the SFF-
8038i rev 1.0 specification.

31-16 Reserved ..o alwaysread 0
15-4 Port Address .....cocoeereeneninennieienennns default=CCOh
3-0 Fixed at 0001b (Native Mode).........c.cecerereenens fixed

Fixed at 0000b (Compatibility Mode)

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

Offset 3C - Interrupt Line (OEh)RW (CD/CE), RO (CE/CG)

Offset 3D - Interrupt Pin (00N) ..o RO
7-0 Interrupt Routing M ode
00h Legacy mode interrupt routing............... default
01h Native modeinterrupt routing
Offset 3E-Min Gnt (00h) oo RO
Offset 3F - Max Latency (00h)....coeeeieneiiiiciiiicnne RO
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7  Primary Channel PIO Operation Mode
0 Compatibility Mode
1 NativeMode.......cccooeiiiiiiiiiereeee, default
6  Secondary Channel PIO Operation M ode
0 Compatibility Mode
1 NativeMode.......cccovvevvvrnierinciene default
5-0 Reserved (Do Not Program).... default = 00001001b

\// rmonin VT82C686A
I DE-Controller-Specific Confiiguration Reqgisters
Offset 40 - Chip Enable (00h) ...oeeeiceniciiiciiicines RW Offset 43 - FIFO Configuration (OAR) ....ocvveeeeieiecenneee, RW
7-4 Resarved e always reads 0 7-4 Resarved e always reads 0
3-2 Reserved (Do Not Program)........... R/W, default =0 3-2 Threshold for Primary Channel
1 Primary Channel Enable........ default = O (disabled) 00 O
0 Secondary Channel Enable.... default = O (disabled) 01 14
10 12 s default
Offset 41 - IDE Configuration (02h) ......cocoevvevecveeeee.. RW 11 3/4
7 Primary IDE Read Prefetch Buffer 1-0 Threshold for Secondary Channel
0 Disale ..o default 00 O
1 Enable 01 1/4
6 Primary IDE Post Write Buffer 10 12 s default
O Disabl@..ccooceeiiieeeeeeeeeeeee e default 11 3/4
1 Enable
5 Secondary IDE Read Prefetch Buffer
0 Disale ..o default
1 Enable
4  Secondary | DE Post Write Buffer
0 Disable ..o default
1 Enable
3  Resarved (CF/CG)..ocvvrinreirinrceennn always reads 0
3 SERR# Response (CD/CE)
0 Disable ..o default
1 Enable
2 Reserved (Do Not Change).......ccocveeerrenees default=1
1 Reserved (Do Not Change)........cceverienene default=1
0 Resarved (CF/CG)..oovrinreerinreeennn always reads 0
0 PERR# Response (CD/CE)
0 Disable ..o default
1 Enable
Offset 42 - IDE Configuration I (09h) ....ceeeevicnineieiennees RW
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Offset 44 - Miscellaneous Control 1 (68h) ......ccceeeeieeeeene. RW

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

7  Reserved . alwaysreads 0
6 Master Read Cycle IRDY# Wait States
0 Owait states
1 1wat State. ..o, default
5 Master Write Cycle IRDY# Wait States
0 Owait states
1 lwatstate. .o default
4  Reserved e alwaysreads 0
3 BusMaster IDE Status Register Read Retry
Retry bus master IDE status register read when
master write operation for DMA read is not complete

0 Disable
1 Enable.. e default
2-1 Resarved alwaysreads 0
0 UltraDMA Host Must Wait for First Strobe
Before Termination
0 Enable.....cicieecece e default
1 Disable
Offset 45 - Miscellaneous Control 2 (00N) ......c.ccceveveeee.. RW
7 Reserved . alwaysreads 0
6 Interrupt Steering Swap
0 Don't swap channel interrupts................ default
1 Swap interrupts between the two channels
5 Reserved . awaysreads 0
4  Rx3C Write Protect
0 Enable....coieiieiee default
1 Disable
3 Memory Read Multiple Command
0 Disable ..o default
1 Enable
2 Memory Writeand Invalidate Command
0 Disable ... default
1 Enable

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

7

3-2
1-0

Primary Channel Read DM A FIFO Flush
0 Disable
1 Enable FIFO flush for Read DMA when
interrupt asserts primary channel. .......... default
Secondary Channel Read DM A FIFO Flush
0 Disable
1 Enable FIFO flush for Read DMA when

interrupt asserts secondary channdl........ default
Primary Channel End-of-Sector FIFO Flush
0 Disable. ..o default

1 Enable FIFO flush at the end of each sector for
the primary channel
Secondary Channel End-of-Sector FIFO Flush
0 Disable...coiiciieieeseeee e default
1 Enable FIFO flush at the end of each sector for
the secondary channel.
Reserved .o, alwaysreads 0
Max DRDY Pulse Width
Maximum DRDY # pulse width after the cycle count.
Command will deassert in spite of DRDY# status to
avoid system ready hang.
00 Nolimitation.........ccoceveerereriereeeeeeene default
01 64 PCl clocks
10 128 PCI clocks
11 192 PCI clocks
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Offset 4B-48 - Drive Timing Control (ASA8SAS8AS8h)....

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) ..o,

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

Primary Drive 1 Address Setup Time

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

Offset 4E - Sec Non-1F0 Port Access Timing (FFh).....

Primary Drive 0 Address Setup Time......... def

Secondary Drive 0 Address Setup Time .... def = 11
Secondary Drive 1 Address Setup Time ....def =11

RW

7-4 DIOR#/DIOWH# Active Pulse Width....... def=1111b
3-0 DIOR#/DIOW# Recovery Time.............. def=1111b

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

clocks.

Offset 4F - Pri Non-1F0 Port Access Timing (FEh)......

RW

7-4 DIOR#/DIOWH# Active Pulse Width....... def=1111b
3-0 DIOR#/DIOW# Recovery Time.............. def=1111b

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

clocks.

31

30

29

28-27
26-24

23
22
21
20
19

18-16

15
14
13
12-11
10-8

wWwhoro N

2-0

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

Pri Drive 0 UltraDM A-M ode Enable

1 Enable UltraDMA-Mode Operation
Pri Drive O Transfer Mode

O DMA orPIOMOdE .....ccccovvvveecirerecnnnns default
1 UltraDMA Mode
Reserved .o, alwaysreads 0
Pri Drive0 Cycle Time
66 MHz 33 MHz
(T=15ns) (T=30ns)
000 2T 2T
001 3T 3T
010 4T 4T
011 5T L) [T def (CD/CE)
100 6T -reserved-
101 7T -reserved-
110 8T -reserved-
111 aT -reserved- ................ def (CF/ICG)

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

Reserved .o, alwaysreads 0
Pri Clock Source
0 33MHZ..oieie s default
1 66MHz
Pri Drive1CycleTime.......... (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

Reserved .o, alwaysreads 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

Reserved .o, alwaysreads 0
Sec Clock Source
0 33MHzZ.eeeeeeeeeec e default
1 66MHz

Sec Drive1 Cycle Time......... (see above for default)

Each byte defines UltraDMA operation for the indicated drive.
The bit definitions are the same within each byte.
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Offset 54 — UltraDMA FIFO Control (04h).................... RW Offset 61-60 - Primary Sector Size (0200h) .................... RW

7-6 Reserved .o always reads 0 15-12 Reserved i alwaysreads 0

5 CDI/CE Silicon: DeAssert PREQ# For PCI 11-0 Number of Bytes Per Sector ...def=200h (512 bytes)
Master Cache Line Boundary )

0 DISADIE woovooooeeeeeeeeeeeeeeeeeeee default ~ Offset 69-68 - Secondary Sector Size (0200h)........uuuuueee. RW

1 Enable 15-12 Reserved i awaysreads 0

CE Silicon: Reserved.......cccoceeeenenene. always reads 0 11-0 Number of Bytes Per Sector ...def=200h (512 bytes)

CG Silicon Rev B: PCl Read Word Alignment
FIFO Dummy Push

0 Disable ..o default
1 Enable
4 One Frame For Each PCI Request For IDE PCI
Master Cycles
0 Disable ..o default
1 Enable
3 Grant ISA While Sharing Bus with SA & IDE in
IDLE State
0 Enable....oiieieee e, default
1 Disable
2 ChangeDriveto Clear All FIFO & Internal States
0 Disable
1 Enable....cee default
1 Add Dummy FIFO Push After End of Transfer
0 ENADIe ... default
1 Disable

This bit is normally set to 0 for effective handling of
transfer lengths that are not doubleword multiples
0 Complete DMA Cycle with Transfer Size Less
Than FIFO Size
0 Enable....cooieiieieee default
1 Disable
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Offset 70— Primary IDE Status (02h) ....ooeevieieenneene.. RW Offset 78 — Secondary IDE Status (02h) ......occeeeveeeneeeee. RW
7 Interrupt Status 7 Interrupt Status
6 Prefetch Buffer Status 6  Prefetch Buffer Status
5 Post Write Buffer Status 5 Post Write Buffer Status
4 DMA Read Prefetch Status 4 DMA Read Prefetch Status
3 DMA Write Prefetch Status 3 DMA Write Prefetch Status
2  S/G Operation Complete 2  S/G Operation Complete
1-0 Reserved e always reads 10b 1-0 Reserved . always reads 10b
Offset 71 — Primary Interrupt Control (CF/CG)............ RW Offset 79 - Secondary Interrupt Control (CF/CG)........ RW
7-1 Reserved e alwaysreads 0 7-1 Resarved e alwaysreads 0
0 Flush FIFO Before Generating | DE Interrupt 0 Flush FIFO Before Generating | DE Interrupt
0 Disable ..o default 0 Disable...coieiicciseeee e default
1 Enable 1 Enable
Offset 74— Primary IDE Command 1 (CD/CE) ............. RW Offset 7C — Secondary IDE Command 1 (CD/CE) ........ RW
7 Reload Sector Size After Last Command Register 7 Reload Sector Size After Last Command Register
Write Write
6-0 Reserved . always reads 0 6-0 Resarved . always reads 0
Offset 75— Primary IDE Command 2 (CD/CE) ............. RW Offset 7D — Secondary IDE Command 2 (CD/CE) ........ RW
7  Set Controller to Perform PIO Mode Data Port 7 Set Controller to Perform PIO Mode Data Port
Prefetch Prefetch
6 Set Controller to Perform PIO Mode Data Port 6 Set Controller to Perform PIO Mode Data Port
Buffer Write Buffer Write

5 Set Controller to Perform DMA Mode Read
Pipeline Operation

4 Set Controller to Perform DMA Mode Write
Pipeline Operation

3 Stop S/G BusMaster

2-0 Reserved e aways reads 0

5 Set Controller to Perform DMA Mode Read
Pipeline Operation

4 Set Controller to Perform DMA Mode Write
Pipeline Operation

3 Stop S/G BusMaster

2-0 Resarved e aways reads 0
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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 Block 1 (CF/CG) .vevveeeieeeneee. RO
31-0 PCI PM Block 1....ccccccveeuverrennns always reads 0201h
Offset C7-C4 —PCl PM Block 2 (CF/CG) .vevveeeieeeeee. RO
31-2 Resarved e, awaysreads 0
1-0 Power State
00 ON e default
01 oOff
1x -reserved-

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

1/0 Offset 0 - Primary Channel Command

1/O Offset 2 - Primary Channel Status

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

1/0 Offset 8 - Secondary Channel Command

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

Revision 1.82 March 2, 2001

-75- Function 1 Registers - Enhanced IDE Controller



VI Tg‘llllﬂlﬂ!iﬂq./f, 42”:

VT82C686A

Function 2 Registers- USB Controller Ports0-1

This Universal Serial Bus host controller interface is fully
compatible with UHCI specification v1.1. There are two sets
of software accessible registers: PCI configuration registers
and USB /O registers. The PCI configuration registers are
located in the function 2 PCl configuration space of the
VT82C686A. The USB 1/O registers are defined in UHCI
specification v1.1. The registersin this function control USB
ports 0-1 (see function 3 for ports 2-3).

PCI Configuration Space Header

Offset 1-0-Vendor ID ..o RO
0-7 Vendor ID ....ccceeeee (1106h = VIA Technologies)
Offset 3-2-DeviceID . RO
0-7 DevicelD (3038h=VT82C686A USB Controller)
Offset 5-4-Command.......ccooeeievieeieiiiiiiieieee, RW
15-8 Reserved .o alwaysreads 0
7 Address Stepping .....occoeeeeenenn default=0 (disabled)
6 Reserved (parity error response) .................. fixed at O
5 Reserved (VGA palette snoop) ........ccceeveneee 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......cccevervenvenenn. default=0 (disabled)
0 1/OSpace .ocvecrnreinenrenens default=0 (disabled)
Offset 7-6 - StatuS...ooeveeeieeiiieieiiiiiiieesesn RWC
15 Reserved (detected parity error).......... awaysreads 0
14 Signalled System Error ......cceceecveveeenennens default=0
13 Received Master Abort.......cccccvveecennennee default=0
12 Received Target Abort .......ccceecivviinninne default=0
11 Signalled Target Abort.......cccocvveecennenne default=0
10-9 DEVSEL# Timing
00 Fast
01 Medium......coooviiiiiiiiineeeene default (fixed)
10 Sow
11 Reserved
80 Resarved . alwaysreads 0

Offset 8 - Revision ID (NN) o, RO

7-0 Silicon Revision Code (0 indicates first silicon)
06h Correspondsto Chip Revision D

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

15-5 USB I/0 Register Base Address. Port Address for
the base of the 32-byte USB 1/O Register block,
corresponding to AD[15:5]

4-0 00001b

Offset 3C - Interrupt Line (00N)...ooocoveeieeeiiiiiiee RW

7-4 Resarved e alwaysreads 0
3-0 USB Interrupt Routing........c.cccceveneenene default = 16h

0000 Disable.......ccovrvereerreieireieseesereeeenas 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) ..o RO

Revision 1.82 March 2, 2001

-76- Function 2 Registers - USB Controller Ports 0-1



VI Tzﬂjl,‘llllﬂlﬂyiﬂq./f, 42”:

VT82C686A

USB-Specific Configuration Reqgisters

Offset 40 - MiscellaneousControl 1........cccevvviiiieieiinenens RW

Offset 41 - Miscellaneous Control 2.......eeeiiveiiiieeiiennnee, RW

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 Babble Option
0 Automatically disable babbled port when EOF

babble occurs........ccoveveveinreeee, 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 IMSTrame. ..o 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 8 DW burst access with better FIFO latency def
1 16 DW burst access (original performance)

0 PCI Wait States

1 Onewait

7

6-5

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
Reserved (Do Not Program) ........c.ccceeeee. default =0
Hold PCI Request for Successive Accesses
0 Disable
1 Enable...ee default
Setting this bit to “enable” causes the system to treat
the USB request as higher priority
Frame Counter Test Mode

0 Disable. ..o default
1 Enable
Trap Option
0 Set trap 60/64 status bits only when trap 60/64
enablebitsare set. ... default
1 Set trap 60/64 status bits without checking
enable bits

AZ20gate Pass Through Option
0 Pass through A20GATE command sequence
defined iINUHCI ......ccoovieiiieee default
1 Don't passthrough Write I/O port 64 (ff)
USB IRQ Test Mode
0 Normal Operation.........ccccoeeeereeeieenennuns default
1 Generate USB IRQ
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These registers are compliant with the UHCI v1.1 standard.
Refer to the UHCI v1.1 specification for further details.

Offset 42 - FIFO Control | (CE/CG)..ceeiiniiiinieiieeee RW USB 1/0 Registers
7-4 Resarved e alwaysreads 0
3-2 Reserved (Do Not Program).........cccceeee. default =0
1-0 Reease Continuous REQ After “N” PCICLKs
00 DONOtReEase.....ccocvvvvvcrcereeeeeenn default

01 N=32PCICLKs
10 N =64PCICLKs
11 N=96PCICLKs

Offset 43 - FIFO Control 1 (CG) wovveeeeeiiiieiiiiieiiies RW
7-3 Resarved alwaysreads 0
2 IssueCRSError on FIFO Underrun

0 Disable ..o default

1 Enable
1-0 Reserved .o alwaysreads 0
Offset 60 - Serial Bus Release Number ......eeeeeeeeeeeeeneneens RO
7-0 Release Number.........coocvevveiinnns always reads 10h
Offset 83-80 — PM Capability (CE/CG)..coveieicennnenene. RO
31-0 PM Capability .......ccocvrveeee. always reads 00020001h
Offset 84 — PM Capability Status (CE/CG)..................... RW
7-0 PM Capability Status........cccccveerereennee default = 00h

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

Offset C1-CO - Legacy SUPPOrt ..., RO
15-0 UHCI v1.1 Compliant................ always reads 2000h

1/0 Offset 1-0 - USB Command

1/O Offset 3-2 - USB Status

1/0 Offset 5-4 - USB Interrupt Enable

1/O Offset 7-6 - Frame Number

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

1/0 Offset OC - Start Of Frame M odify

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

1/O Offset 13-12 - Port 1 Status/ Control
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e Dcliacring Dt
Function 3 Registers- USB Controller Ports2-3 Offset 8- Revision ID (NNN) v RO
This Universal Serial Bus host controller interface is fully 7-0  Silicon Revision Code (0 indicates first silicon)
compatible with UHCI specification v1.1. There are two sets .
of software accessible registers. PCI configuration registers Offset 9 - Programming Interface (00N) ...cooovveeevneneeeneees RO
and USB /O registers. The PCI configuration registers are Offset A - Sub Class Code (03h=USB Controller) RO
located in the function 3 PCl configuration space of the =~ —— 0 o0
VT82C686A. The USB I/O registers are defined in UHCI Offset B - Base Class Code (OCh=Serial Bus Controller)RO
specification v1.1. The registers in this function control USB
ports 2-3 (see function 2 for ports 0-1). Offset C—CachelineSize(00h) .....coevenieiineiinieeenees RO
PCI Configuration Space Header Offset D - Latency TimMer .....covveeeeieiiiiieeiiieeeiee e, RW
7-0 Timer Value ... default = 16h
Offset 1-0-Vendor ID ..cooveeeeiiiiiiiiiiiiiciiiiee, RO
. Offset E - Header T O0N) i RO
07 Vendor ID oo (1106h = VIA Technologies) sader Type (C01)
OffSet 3-2 - DEVICE 1D o ro  OHEE-BIST 00N s RO
0-7 DevicelD (3038h=VT82C686A USB Controller)  Offset 23-20 - USB I/O Register Base Address.............. RW
Offset 5-4- Command ....c.eeeeeiiniiiiiiiiiiiiiiiiieen RW 31:;]%? S?Srl\;%d R St """ B """" Add """""" Paiviagg read]'cSO
] - egister Base ress. Por ress for
15-8 Reserved e all/vays_ reads O the base of the 32-byte USB 1/O Register block,
7  AddressStepping ...ccoceeeeereenen. default=0 (disabled) corresponding to AD[15:5]
6 Reserved (parity error response) .................. fixedat O 4.0 00001b '
5 Reserved (VGA paléette Snoop) .........ccceeee.. fixed at O i
4 Memory Writeand Invalidate. default=0 (disabled)  Offset 3C - Interrupt Line (00N) .....ccooovvveeiiveceiiieee, RW
3 Reserved (specia cycle monitoring) ............ fixed at 0 7-4 Reserved s awaysreads 0
2 BUSMaSEN o defauilt=0 (disabled) 3-0 USB Interrupt Routing........ccooo..... default = 16h
L MEmOry Space.......cooweee defauit=0 (disabl ed) 0000 DISADIE. .o defavilt
0 /0 Space default=0 (dlSGb'ed) 0001 IRQ1
OFFSEt 7-6 = SLALUS. oo RWC 8812 F;Se?:Ved
15 Reserved (detected parity error).......... awaysreads 0 0100 IRQ4
14 Signalled System Error ......cceceecveveeenennens default=0 0101 IRQ5
13 Received Master Abort.......cccccvveecvnnennee default=0 0110 IRQ6
12 Received Target ADOrt ....ccoooveevieineenienne default=0 0111 IRQ7
11 Signalled Target Abort.......cccocvveecennenne default=0 1000 IRQ8
10-9 DEVSEL# Timing 1001 IRQ9
00 Fast . 1010 IRQI0
01 Medium......coooviiiiiiiiineeeene default (fixed) 1011 IRQ11
RS 1100 IRQ12
eV 1101 IRQ13
80 Resarved . alwaysreads 0 1110 IRQ14
1111 Disable
Offset 3D - Interrupt Pin (04h)...oceinnnniiiiieciienens RO
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USB-Specific Configuration Reqgisters

Offset 40 - MiscellaneousControl 1........occceiiiiieiiiinenens RW

Offset 41 - Miscellaneous Control 2.......eeeiiveiiiieeiiennnee, RW

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 Babble Option
0 Automatically disable babbled port when EOF

babble occurs........ccoveveveinreeee, 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 IMSTrame. ..o 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 8 DW burst access with better FIFO latency def
1 16 DW burst access (original performance)

0 PCI Wait States

1 Onewait

7

6-5

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
Reserved (Do Not Program) ........c.ccceeeee. default =0
Hold PCI Request for Successive Accesses
0 Disable
1 Enable...ee default
Setting this bit to “enable” causes the system to treat
the USB request as higher priority
Frame Counter Test Mode

0 Disable. ..o default
1 Enable
Trap Option
0 Set trap 60/64 status bits only when trap 60/64
enablebitsare set. ... default
1 Set trap 60/64 status bits without checking
enable bits

AZ20gate Pass Through Option
0 Pass through A20GATE command sequence
defined iINUHCI ......ccoovieiiieee default
1 Don't passthrough Write I/O port 64 (ff)
USB IRQ Test Mode
0 Normal Operation.........c.ccoeeeereeeieesenens default
1 Generate USB IRQ
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These registers are compliant with the UHCI v1.1 standard.
Refer to the UHCI v1.1 specification for further details.

Offset 42 - FIFO Control (CF/CG) ., RW USB 1/0 Registers
7-4 Resarved e alwaysreads 0
3-2 Reserved (Do Not Program).........ccce.ee... default =0
1-0 Reease Continuous REQ After “N” PCICLKs
00 DONOtReEase.....ccocvvvvvcrcereeeeeenn default

01 N=32PCICLKs
10 N =64PCICLKs
11 N=96PCICLKs

Offset 43 - FIFO Control 11 (CG) v RW
7-3 Resarved alwaysreads 0
2 IssueCRSError on FIFO Underrun

O DisAble ..o default

1 Enable
1-0 Reserved .o alwaysreads 0
Offset 60 - Serial Bus Release NUMDbDEY ... RO
7-0 Release Number.........coovvivveinnns always reads 10h
Offset 83-80 — PM Capability (CF/CG)....oviieiiviiiienees RO
31-0 PM Capability .......ccocvrveeee. always reads 00020001h
Offset 84 — PM Capability Status (CF/CG)..................... RW

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

Offset C1-CO - Legacy SUPPOrt ... RO
15-0 UHCI v1.1 Compliant................ always reads 2000h

1/0 Offset 1-0 - USB Command

1/O Offset 3-2 - USB Status

1/0 Offset 5-4 - USB Interrupt Enable

1/O Offset 7-6 - Frame Number

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

1/0 Offset OC - Start Of Frame M odify

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

1/O Offset 13-12 - Port 1 Status/ Control
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Function 4 Regs - Power M anagement, SM Bus and HWM

This section describes the ACPI (Advanced Configuration and
Power Interface) Power Management system of the
VT82C686A which includes a System Management Bus
(SMBus) interface controller and Hardware Monitoring
(HWM) subsystem. The power management system of the
VT82C686A supports both ACPI and legacy power
management functions and is compatible with the APM v1.2
and ACPI v1.0 specifications.

PCI Configuration Space Header

Offset 1-0-Vendor ID .. RO Offset 8 - Revision ID (MNN) i RO
0-7 Vendor ID ....ccceeeee (1106h = VIA Technologies) 7-0 Silicon Revision Code
Offset 3-2- DeVIiCe D RO Offset 9 - Programming Interface (00h) ....coeeeeveeeenneene.s RO
0-7 DevicelD ... (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 ....c.eeeeeiiniiiiiiiiiiiiiiiiieen RW
15-8 Reserved .. awaysreadsO  Offset A - Sub Class Code (00N) ...uuuceeeeeeeiiiiieieeeeeeee, RO
7 Address Steppmg ........................................ f!xed ao The value returned by this register may be changed by writing
6 Reserved (parity ermor response) ................. fixedat O the desired value to PCI Configuration Function 4 offset 62h.
5 Reserved (VGA palette snoop) ........ccceeveneee fixed at O
4 Memory Writeand Invalidate................... fixed at 0 Offset B - Base Class Code (00N) ... RO
3 Reserved (special cycle monitoring) ............ f!xed ao The value returned by this register may be changed by writing
2 BUSMASEr o f!xedatO the desired value to PCI Configuration Function 4 offset 63h.
1 MemOory SPacCe.....ccccevenerinereeieeesrennennens fixed at O
0 MOSPACE ot fixed at 0 Offset OD - Latency Timer .......ooceeveciviiiiiiiiiiiiiinenn, RW
Offset 7-6 - StALUS..coveiiccicie RWC 7-0  Timer Value ... default =0
15 Detected Parity Error ........c.cccovveeenes always reads 0 i
14 Signalled System Error....o. aways reads 0 Offset OE - Header Type (00N)....veveeeeiinciieiiciiinceenees RO
13 Received Master Abort........cccovenenee. aways reads 0
12 Received Target Abort .........cccovneeee. aways reads 0
11 Signalled Target Abort..........ccceeeeee. aways reads 0
10-9 DEVSEL# Timing
00 Fast
01 Medium ....ccocooiiiiiiieiieeeee default (fixed)
10 Sow
11 Reserved
8 DataParity Detected.........cccoovreennne. always reads 0
7 Fast Back to Back Capable............... alwaysreads 1
6-0 Reserved e alwaysreads 0
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Power M anagement-Specific PCl Configuration Registers
Offset 40 — General Configuration 0 .....coveeeeeieiiiiiieennns RW Offset 41 - General Configuration 1........coeeeevieveeieneenee.. RW

7  Thermal Alarm Sour ce Select 7 1/O Enablefor ACPI I/O Base
0 From pin T11 (Function O Rx74[1] must be set 0 Disableaccessto ACPI 1/0 block.......... default
to define the pin as THRM#).................. default 1 Allow access to Power Management 1/O
1 From any of the three internal temperature Register Block (see offset 4B-48 to set the
sensing circuits (see Rx43 and Rx44 of base address for this register block). The
Hardware Monitoring configuration space) definitions of the registers in the Power
6  Sleep Button Management 1/0 Register Block are included
0 Disable ... default later in this document, following the Power
1 Sleep Buttonison IRQ6 pin (pin G1) Management Subsystem overview.
5 DebouncelLID and PWRBTN# Inputsfor 200us 6 ACPI Timer Reset
0 Disale ... default 0 Normal Timer Operation .........ccccevernens default
1 Enable 1 Reset Timer
4 Resarved alwaysreads 0 5-4 PMU Timer Test Mode (Do Not Program)....def =0
3 Microsoft Sound Monitor in Audio Access 3 ACPI Timer Count Select
0 Disable ..o default 0 24-Dit TIMEr ..o default
1 Enable 1 32-bit Timer
2  GamePort Monitor in Audio Access 2 RTC Enable Signal Gated with PSON (SUSC#) in
0 Disale ..o default Soft-Off M ode
1 Enable 0 Disable. ..o default
1  SoundBlaster Monitor in Audio Access 1 Enable
0 Disable ..., default 1 Clock Throttling Clock Selection
1 Enable 0 32usec (512 usec cycletime)................ default
0 MIDI Monitor in Audio Access 1 1 msec (16 msec cycle time)
0 Disable ..o default 0 DEVSEL#Test Mode (Do Not Program)....... def =0
1 Enable
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Offset 42 - ACPI Interrupt Select ...ooeeeeeeieeieieeeeee, RW Offset 45-44 - Primary Interrupt Channel (0000h) ....... RW
7  ATX /AT Power Indicator........ccooeeevenencrinnnene. RO 15 1/0=Ena/DisaRQ15 asPrimary Intrpt Channel
0 ATX 14 1/0=Ena/DisalRQ14 asPrimary Intrpt Channel
1 AT 13 1/0=Ena/DisalRQ13 asPrimary Intrpt Channel
6  SUSCH Sate..cociiiieeiciiieeeeee e e RO 12 1/0=Ena/DisalRQ12 asPrimary Intrpt Channel
5 Resarved alwaysreads 0 11 1/0=Ena/DisalRQ11 asPrimary Intrpt Channel
4  SUSC# AC-Power-On Default Value................. RO 10 1/0=Ena/DisalRQ10 asPrimary Intrpt Channel
Thisbit iswritten at RTC Index 0D bit-7. 9 1/0=Ena/DisalRQ9 asPrimary Intrpt Channel
3-0 SCI Interrupt Assignment 8 1/0=Ena/DisalRQ8asPrimary Intrpt Channel
0000 DiISADIE ... default 7 10=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 ., always reads O
0110 IRQ6 1 1/0=Ena/DisalRQlasPrimary Intrpt Channel
0111 IRQ7 0 1/0=Ena/DisalRQOasPrimary Intrpt Channel
1000 IRQ8
1001 IRQ9 Offset 47-46 - Secondary Interrupt Channel (0000h).... RW
1010 IRQ10 15 1/0=Ena/DisaRQ15 as Secondary Intr Channel
1011 IRQ11 14 1/0 = Ena/Disa IRQ14 as Secondary Intr Channel
1100 IRQ12 13 1/0=Ena/DisalRQ13 as Secondary Intr Channel
1101 IRQ13 12 1/0=Ena/Disa IRQ12 as Secondary Intr Channel
1110 IRQ14 11 1/0=Ena/Disa IRQ11 as Secondary Intr Channel
1111 IRQ15 10 1/0=Ena/Disa|RQ10 as Secondary Intr Channel
9 1/0=Ena/DisalRQ9 as Secondary Intr Channel
Offset 43 —Internal Timer Read TeSt.....ovvieiiiveiiiieieneses RO 8 1/0=Ena/Disa IRQ8 as Secondary Intr Channel
7-0 Internal Timer Read Test 7 1/0=Ena/DisalRQ7 as Secondary Intr Channel
6 1/0=Ena/DisalRQ6 as Secondary Intr Channel
5 1/0 =Ena/Disa IRQ5 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 ., alwaysreads 0
1 1/0=Ena/Disa|RQL1 as Secondary Intr Channel
0 1/0=Ena/DisalRQO as Secondary Intr Channel
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1 From Stop Grant Cycle
This bit is combined with 1/0O space Rx2C[3] for
controlling the start of STPCLK# assertion during
system suspend mode (set PMI10O Rx13-10[9] = 0):

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

\// rmonin VT82C686A
Offset 4B-48 — Power Management 1/0 Base.................. RW Offset 4D — Throttle/ Clock Stop Control...................... RW
31-16 Reserved ..o alwaysreads 0 7 Throttle Timer ReSet ......cccoovvvveeieieceeee, def=0
15-7 Power Management /0O Register Base Address. 6-5 Throttle Timer
Port Address for the base of the 128-byte Power OX  4-Bit e default
Management I/O Register block, corresponding to 10 3-Bit
AD[15:7]. The "I/O Space" bit at offset 41 bit-7 11 2-Bit
enables access to this register block. The definitions 4  Fast Clock (7.5us) as Throttle Timer Tick
of the registers in the Power Management |/O 0 Disable...coooeiiieiiieeee e default
Register Block are included in the following section 1 Enable
this document. 3 SMI Pullup (CG)
6-0 0000001b 0 Disable. ..o default
1 Enable (set thisbit for socket-370 coppermine)
Offset 4C — Host Bus Power M anagement Control........ RW 2 Internal Clock Stop for PCI Idle
7-4  Thermal Duty Cycle (THM_DTY) 0 DiSEDI€. .o defauilt
This 4-bit field determines the duty cycle of the 1 Enable
STPCLK# signal when the THRM# pin is asserted 1 Internal Clock Stop During C3
low. Thefield is decoded as follows: 0 DiSADIE...ceeeeceiceeeeee e default
0000 RESEIVEd........orvivierrerierreeiresieesee e default 1 Enable
0001 0-6.25% 0 Internal Clock Stop During Suspend
0010 6.25-12.50% 0 DiSAlE. e default
0011 18.75-25.00% 1 Enable
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 ..o default
1 Enable
2  Framelnput asResume Event in C3
0 Disable ... default
1 Enable
1 Resarved s alwaysreads 0
0 CPU Stop Grant Cycle Select
0 From Halt and Stop Grant Cycle............ default
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Offset 53-50 - GP Timer Control (0000 0000h) .............. RW

31-30

29

28

27-26

25

24

23-16

15-8

54

Conserve Mode Timer Count Value
00 2/16S6CONd ....cevvieeeiieecreecteeteere e default
01 1/8 second
10 1 second
11 1 minute
Conserve M ode Status
This bit reads 1 when in Conserve Mode
Conserve Mode Enable

1 Enable

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

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

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

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

0 GPLlTimerstopSat 0 ....cocevereeeeeiereennn. default

1 Reload GP1 timer automatically after counting

downto O

GP1 Timer Base

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

0 GPOTimer stopSat 0 ...cccovevveereereninnenns default

1 Reload GPO timer automatically after counting

downto O

1-0 GPO Timer Base

01 1/16 second
10 1 second
11 1 minute
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0 SMBusClock from 14.31818 MHz Divider def
1 SMBusClock from RTC 32.768 KHz

STR Power Well Output Gating
O Distle..cciccicceeeee e default
1 Enable

SUSC#=0for STR
O Disthle..iecieciececece e default
1 Enable

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

GPO2 / SUSB# Select (Pin W9)

1 GPO2
GPO1/ SUSA# Select (Pin V9)
0 SUSAH oooeeeeeeeeeseeeeeeeeeseeeessseseessssenns default
1 GPO1
GPOO (SLOWCLK) Output Selection (Pin T8)
00 From GPOO (PMU 1/0 RX4C[Q])........... default
01 1Hz
10 4Hz
11 16Hz

\'// ’%""’E’”””’@’;Zf VT82C686A
Offset 54 — Power Well Control ......oooeeeeeeeeieiiiiien WO Offset 55— USB WaKeUD.....oooeeeeieiiiiiieeeeee, RW
7 SMBusClock Select 7-3 Resarved alwaysreads 0

Deassert SUSST 1# Before PWRGD Rising for S5
Wakeup (CG Rev C)

0 Disable...cocooiiiirieeeee e default
1 Enable
Reserved .o, alwaysreads 0
USB Wakeup for STR/ST D/Soff
0 Disable...cooooiiiiiieeee e default
1 Enable
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Offset 58 —GP2/ GP3 Timer Control ....cococeeeeeeeeeeeenene.. RW Offset 59 — GP2 Timer .o, RW
7 GP3Timer Start 7 Write GP2Timer Load Value............... default =0
On setting this bit to 1, the GP3 timer loads the value Read: GP2 Timer Current Count
defined by Rx5A and starts counting down. The GP3 _
timer is reloaded at the occurrence of certain events Offset 5A —GP3 TimMer ..veiiiiiiiiiiiieii i, RW
enabled in the GP Timer Reload Enable Register 7 Writee GP3Timer Load Value............... default =0

(Power Management 1/O Space Offset 38h). If no
such event occurs and the GP3 timer counts down to
zero, then the GP3 Timer Timeout Status bit is set to
one (bit-13 of the Global Status register at Power
Management Register /O Space Offset 28h).
Additionally, if the GP3 Timer Timeout Enable bit is
set (bit-13 of the Globa Enable register at Power
Management Register 1/0 Space Offset 2Ah), then an
SMI is generated.
6 GP3Timer Automatic Reload
0 GP3Timerstopsat 0 ....ccoceveeeeeeeeeereennn. default
1 Reload GP3 timer automatically after counting
downto O
5-4 GP3Timer Tick Select

00 DiSable ..o default

01 1/16 second

10 1 second

11 1 minute

3  GP2Timer Start
On setting this bit to 1, the GP2 timer loads the value
defined by Rx59 and starts counting down. The GP2
timer is reloaded at the occurrence of certain events
enabled in the GP Timer Reload Enable Register
(Power Management 1/0O Space Offset 38h). If no
such event occurs and the GP2 timer counts down to
zero, then the GP2 Timer Timeout Status bit is set to
one (bit-12 of the Global Status register at Power
Management Register /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 ....ccceevveveveeerennn, default
1 Reload GP2 timer automatically after counting
downto O
1-0 GP2Timer Tick Select

00 Disable ..o default

01 1/16 second

10 1 second

11 1 minute

Read: GP3 Timer Current Count
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Offset 61 — Program Interface Read Value.................... WO
7-0 Rx09 Read Value

The value returned by the register at offset 9h (Programming

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

location.

Offset 62 - Sub ClassRead Value..........oooeeenieiineiennee, \Wie
7-0 RxOA Read Value

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

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

location.

Offset 63 - BaseClassRead Valu€....oooeeeeeeeiinneeee. WO
7-0 Rx0B Read Value

The value returned by the register at offset OBh (Base Class

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

location.
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Har dwar e-M onitor -Specific Configuration Reqisters

System M anagement Bus-Specific Configuration Registers

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

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

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

Basic Power M anagement Control and Status

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

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

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

15

14-12
11
10

7-6

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

Reserved ..o awaysreads 0
Abnormal Power-Off (APO_STS)........... default =0
RTC Status (RTC_STS) ...ocivreeveieieen 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 deep 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# signa is held LOW for
more than four seconds, this bit is cleared and the
system will transition into the soft off state.

Reserved ..o awaysreads 0
Global Status (GBL_STS).....cccocvvveereennen default =0
This bit is set by hardware when BIOS RLS is set
(typically by an SMI routine to release control of the
SCI/SMI lock). When this bit is cleared by software
(by writing a one to this bit position) the BIOS RLS
bit isalso cleared at the same time by hardware.
BusMaster Status (BM_STS) .......cccceeeee. default =0
This bit is set when a system bus master requests the
system bus. All PClI master, ISA master and ISA
DMA devices are included.

Reserved .o awaysreads 0
ACPI Timer Carry Status (TMR_STS).. default =0
The bit is set when the 23" (31st) bit of the 24 (32)
bit ACPI power management timer changes.

The bits in this register correspond to the bits in the Power
Management Status Register at offset 1-0.

15 Resarved awaysreads 0
14-12 Reserved oo alwaysreads 0
11 Reserved e aways reads 0
10 RTCEnable(RTC_EN)...cccooevnrriicrinene. default =0

7-6

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_STSbit is set.

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

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

Reserved .o, alwaysreads 0
Glaobal Enable (GBL_EN)..........cccecvrunee. 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, awaysreads 0
Reserved ..o, awaysreads 0
ACPI Timer Enable (TMR_EN)............... default =0

This bit may be set to trigger either an SCI or an SMI
(depending on the setting of the SCI_EN bit) to be
generated when the TMR_STS bit is set.
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|/O Offset 5-4 - Power Management Controal ................. RW |/O Offset 0B-08 - Power Management Timer ............... RW
15 Soft Resume 31-24 Extended Timer Value (ETM_VAL)
14 Reserved e always reads 0 This field reads back 0 if the 24-bit timer option is
13 Sleep Enable (SLP_EN).....cccccvveennee alwaysreads 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 dleep (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. Thetimer isreset to

000 Normal On
001 Suspendto RAM (STR)
010 Suspend to Disk (STD) (also called Soft Off).
The VCC power plane is turned off while the
VCCSand VBAT planes remain on.
Reserved
Power On Suspend without Reset
Power On Suspend with CPU Reset
110 Power On Suspend with CPU/PCI Reset
111 Reserved

In any dleep state, there is minimal interface between
powered and non-powered planes so that the effort
for hardware design may be well managed.
Reserved awaysreads 0
Global Release (GBL_RLS) WO, default =0
This bit is set by ACPI software to indicate the
release of the SCI / SMI lock. Upon setting of this
bit, the hardware automatically sets the BIOS_STS
bit. The bit is cleared by hardware when the
BIOS_STS hit is cleared by software. Note that the
setting of this bit will cause an SMI to be generated if
the BIOS EN bit is set (bit-5 of the Global Enable
register at offset 2Ah).
BusMaster Reload (BMS_RLD)

0 Bus master requests are ignored by power

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

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

0 Generate SMI

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

011
100
101

an initial value of zero during a reset, and then
continues counting until the 14.31818 MHz input to
the chip is stopped. If the clock is restarted without a
reset, then the counter will continue counting from
where it stopped.
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Processor Power M anagement Reqgisters

1/0 Offset 13-10 - Processor & PCI Bus Contral............ RW /O Offset 14 - Processor Level 2...vveieeieiiieiiiiiie, RO
31-12 Reserved oo alwaysreads 0 7-0 Level 2 e aways reads 0
11 PCI Stop (PCISTP# asserted) when PCKRUN# is Reads from this register put the processor into the
Deasserted (PCI_STP) Stop Grant state (the VT82C686A asserts STPCLK#
0 Enable...oeeeeeiee e default to suspend the processor). Wake up from Stop Grant

1 Disable state is by interrupt (INTR, SMI, and SClI).

10 PCI BusClock Run Without Stop (PClI_RUN)
0 PCKRUN# isaways asserted
1 PCKRUN# will be de-activated after the PCI

busisidle for 26 clocks

9 Host Clock Stop Enable (HOST_STP)
0 STPCLK# will be asserted in C3 state ...default
1 CPUSTP#will be asserted in C3 and S1 state
8  Assert SLP#for Processor Level 3 Read
0 Disable ..o default
1 Enable
Used in Slot-1 systems only.
7-5 Reserved e aways reads 0
4  Throttling Enable (THT_EN)
Setting this bit starts clock throttling (modulating the
STPCLK# signal) regardless of the CPU state. The
throttling duty cycle is determined by bits 3-0 of this
register.
3-0 Throttling Duty Cycle (THT_DTY)

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

0001 0-6.25%

0010 6.25-12.50%

0011 18.75-25.00%

0100 31.25-37.50%

0101 37.50-43.75%

0110 43.75-50.00%

0111 50.00-56.25%

1000 56.25-62.50%

1001 62.50-68.75%

1010 68.75-75.00%

1011 75.00-87.50%

1100 75.00-81.25%

1101 81.25-87.50%

1110 87.50-93.75%

1111 93.75-100%

Reads from this register return all zeros; writes to this register
have no effect.

1/O Offset 15 - Processor Level 3. .o,

7-0 Level 3 alwaysreads 0
Reads from this register put the processor in the C3
clock state with the STPCLK# signal asserted. |If
Rx10[9] = 1 then the CPU clock is also stopped by
asserting CPUSTP#. Wakeup from the C3 state is by
interrupt (INTR, SMI, and SCI).

Reads from this register return all zeros; writes to this register
have no effect.
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General Purpose Power M anagement Registers

|/O Offset 21-20 - General Purpose Status (GP_STS).RWC 1/0 Offset 23-22 - General Purpose SCI Enable............ RW
15 Resarved e alwaysreads 0 15 Resarved alwaysreads 0
14 USB Wake-Up Status (UWAK_STS) 14 Enable SCI on setting of the UWAK _STS bit def=0
For STR/ STD / Soff 13 Enable SCI on setting of the AWAK _ST S hit def=0
13  AC97 Wake-Up Status (AWAK_STYS) 12 Enable SCI on setting of the BL_STShit ...... def=0
Can be set only in suspend mode 11 Enable SCI on setting of the LID_STSbhit .....def=0
12 Battery Low Status(BL_STYS) 10 Enable SCI on setting of the THRM _ST S hit def=0
This bit is set when the BATLOW# input is asserted 9  Enable SCI on setting of the USB_STSbit ....def=0
low. 8  Enable SCI on setting of the RING_STSbit .def=0
11 Notebook Lid Status(LID_STS) 7 Enable SCI on setting of the GPI18_ST S bit..def=0
This bit is set when the LID input detects the edge 6 Enable SCI on setting of the GPI6_STS bit....def=0
selected by Rx2C bit-7 (O=rising, 1=falling). 5  Enable SCI on setting of the GPI5_STSbit....def=0
10 Thermal Detect Status (THRM_STS) 4  Enable SCI on setting of the GP14_STSbit....def=0
This bit is set when the THRM input detects the edge 3 Enable SCI on setting of the GPI17_STSbit..def=0
selected by Rx2C hit-6 (O=rising, 1=falling). 2 Enable SCI on setting of the GPI16_STSbit..def=0
9  USB Resume Status (USB_STS) 1  Enable SCI on setting of the GPI1_STSbit....def=0
This bit is set when a USB peripheral generates a 0 Enable SCI on setting of the EXT_STSbit ....def=0
resume event. These bits allow generation of an SCI using a separate set of
8 Ring Status (RING_STYS) conditions from those used for generating an SMI.
Thisbit is set when the RING# input is asserted low.
7 %‘?' 1§tT09Sgt|eﬁtatltﬁ (gg||11§_$T$)t o |/O Offset 25-24 - General Purpose SM1 Enable........... RW
ISDits set when the pin1s toggred. 15-14 RESEIVE  ooooveeeeeeeeeeeeeeeeeeeeeeeeee aways reads 0
6 GPI6/EXTSMI6 Toggle Status (GPI6_STS) 13 Enable SMI on setting of the AWAK _STS bit def=0
Thisbitis set when the GPI6 pin i toggled. 12 Enable SMI on setting of the BL_STShit .....def=0
° %fl’ f&?gg'a’? ﬁﬁgfﬁfg&fgﬁnﬁg toggled 11 Enable SMI on setting of the LI1D_STS bit ....def=0
4 GPI4/EXTSMI4 Toggle Status (GPI4 éTS) 10 Enable SMI on setting of the THRM _ST S bit def=0
This bit is set when the GPI4 pin istogglgd 9 Enable SMI on setting of the USB_ST Shit ...def=0
3 GPI17 Toggle Status (GPI17_STS) ' 8 Enable SMI on setting of the RING_STShit def=0
T - 7 Enable SMI on setting of the GP118_STS bit.def=0
Thisbit is set when the GPI17 pin is toggled 6 Enable SMI on setting of the GPI6_ST S bit...def=0
2 %'i 'SlgtTigggt' ﬁtearf‘;ﬁe(g;' 11§—ST.S) 5 Enable SMI on setting of the GPI5_STS bit...def=0
pinistoggled. . .
1 GPI1Toggle Status (GPI1_STS) 4 EnableSMI on sett!ng oftheGPI4_STSb|t_...def=O
This bit is set when the GPI L pin is toggled. 3 EnableSMI on sett!ng of the GPI 17_STSb!t.def:0
0 EXTSMI#Status (EXT_STS) 2 EnableSMI on sett!ng of theGPI16_STS plt.def=0
This bit is set when the EXTSMI# pin is asserted low. 1 Enable SMI on setting of the GPI1_STShbit...def=0
0 Enable SMI on setting of the EXT_ST S bit....def=0

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

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

These bits allow generation of an SMI using a separate set of
conditions from those used for generating an SClI.
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Generic Power M anagement Reqgisters

|/O Offset 29-28 - Global StatusS.....eoeeeneeeiiiieeenee, RWC 1/0 Offset 2B-2A - Global Enable .......ccceveieieiennene. RW

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

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

13 GP3 Timer Timeout Status (G3TO_STY)...... def=0 13 GP3 Timer Timeout SMI Enable (G3TO_EN)def=0

12 GP2Timer Timeout Status (G2TO_STYS)...... def=0 12 GP2Timer Timeout SMI Enable (G2TO_EN)def=0

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

10-9 Reserved .. alwaysreads 0 10-9 Reserved .o awaysreads 0

8 PCKRUN# Resume Status (PRRSM_STS).... def=0 8 PCKRUN# Resume Enable (PRRSM_EN) ....def=0
This bit is set when PCI bus peripherals wake up the This bit may be set to trigger an SMI to be generated
system by asserting PCKRUN# when the PRRSM_STS hit is set.

7  Primary IRQ Resume Status (PIRSM_STS) . def=0 7  Primary IRQ Resume Enable (PIRSM _EN)..def=0
This bit is set a the occurrence of primary IRQs as This bit may be set to trigger an SMI to be generated
defined in Rx45-44 of PCI configuration space when the PIRSM_STS bit is set.

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

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

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

whenthe LEG_USB_STShit is set.

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

when the GP1TO_STS hit is set.

2 GPOTimer TimeOut Status (GPOTO_STS).. def=0 2 SMI on GPO Timer Time Out (GPOTO_EN) .def=0
This bit is set when the GPO timer times out. This bit may be set to trigger an SMI to be generated

when the GPOTO_STSbit is set.

1 Secondary Event Timer Time Out Status 1 SMI on Secondary Event Timer Time Out
LRI IS 1) J N def=0 IO =) N def=0
This bit is set when the secondary event timer times This bit may be set to trigger an SMI to be generated
out. whenthe STTO_STShit is set.

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

This bit is set at the occurrence of any enabled
primary system activity (see the Primary Activity
Detect Status register at offset 30h and the Primary
Activity Detect Enable register at offset 34h). After
checking this bit, software can check the status bitsin
the Primary Activity Detect Status register at offset
30h to identify the specific source of the primary
event. Note that setting this bit can be enabled to
reload the GPO timer (see bit-O of the GP Timer
Reload Enable register at offset 38).

Note that SMI can be generated based on the setting of any of
the above bits (see the offset 2Ah Global Enable register bit
descriptions in the right hand column of this page).

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

This bit may be set to trigger an SMI to be generated
when the PACT_STS hit is set.
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0 Disableall SMI generation..................... default
1 Enable SMI generation

\// rmonin VT82C686A
1/O Offset 2D-2C - Global Control (GBL _CTL)............ RW |/O Offset 2F - SMI| Command (SMI CMD)................. RW
15-12 Reserved e alwaysreads 0 7-0 SMI Command
11 IDE Secondary Bus Power -Off Writing to this port sets the SW_SMI_STS bit. Note
0 Disable...cocecececeeeceeeeeeeee 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 ... default
1 Enable
9  Reserved . awaysreads 0
8 SMI Active (INSMI)
0 SMIINaCiVe.....ceeiieiee e default
1 SMI Active. If the SMIIG bit is set, this bit
needs to be written with a 1 to clear it before
the next SMI can be generated.
7 LID Triggering Polarity
0 RIiSINGEdQe.....cccoieeeiereeeeeeeee e, default
1 Faling Edge
6 THRM#Triggering Polarity
0 RIiSINgEAge.....ccceveverivreeceeeeecesene, default
1 Faling Edge
5 Battery Low Resume Disable
0 Enableresume........ccoovoeieneniieneenieneenn, default
1 Disable resume from suspend when
BATLOW# is asserted
4  SMI Lock (SMII1G)
0 Disable SMI Lock
1 Enable SMI Lock (SMI low to gate for the
NEXE SMI) o default
3  Wait for Halt / Stop Grant Cycle for STPCLK#
Assertion
0 DONMtWat..cooeirierereeeerecseeeseens default
1 Wait
This bit works with Function 4 Rx4C[0] to control the
start of STPCLK# assertion.
2 Power Button Triggering Select
0 SCI/SMI generated by PWRBTN# rising edge
..................................................... default
1 SCI/SMI generated by PWRBTN# low level
Set to zero to avoid the situation where PB_STSis set
to wake up the system then reset again by
PBOR_STS to switch the system into the soft-off
state.
1 BIOSReease(BIOS RLS)
This 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 hit. This
bit is cleared by hardware when the GBL_STS hit
cleared by software.
Note that if the GBL_EN bhit is set (bit-5 of the Power
Management Enable register at offset 2), then setting
this bit causes an SCI to be generated (because setting
this bit causes the GBL_STS bit to be set).
0 SMI Enable(SMI_EN)
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VI Tg‘llllﬂlﬂ!iﬂq./f, 42”:

VT82C686A

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 1s to the desired hit.

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

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

8 VGA Access Status.......coovveeeveererenenne (VGA_STY9)
Set if the VGA port is accessed via I/O ports 3B0-
3DFh or memory space A0000-BFFFFh.

7 Parallel Port Access Status........c.cceee.. (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_STYS)
Set if the seria port is accessed via I/O ports 2F8-
2FFh or 2E8-2Efh (COM2 and COM4 respectively).

5 Serial Port A Access Status.............. (COMA_STY9)
Set if the seria port is accessed via I/0O ports 3F8-
3FFh or 3E8-3EFh (COM 1 and COM 3, respectively).

4 Floppy Access Status.......ccccceeveeveeerennnen. (FDC_ST9)
Set if the floppy controller is accessed via I/O ports
3F0-3F5h or 3F7h.

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

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

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

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

0 PCl Master Access Status.......cccveneeee. (DRQ_STYS)
Set on the occurrence of PCl master activity.

Note: The bits above correspond to the bits of the Primary
Activity Detect Enable register at offset 34 (see right hand
column of this page): if the corresponding bit is set in that
register, setting of the above bits will cause the PACT_STS bit
to be set (bit-0O of the Global Status register at offset 28).
Setting of PACT_STS may be set up to enable a "Primary
Activity Event": an SMI will be generated if PACT_EN is set
(bit-0 of the Global Enable register at offset 2Ah) and/or the
GPO timer will be reloaded if the "GPO Timer Reload on
Primary Activity" bit is set (bit-O of the GP Timer Reload
Enable register at offset 38 on this page).

Note: Bits 2-9 above also correspond to bits of the GP Timer
Reload Enable register (see offset 38 on next page): If bitsare
set in that register, setting a corresponding bit in this register
will cause the GP1 timer to be reloaded.

These bits correspond to the Primary Activity Detect Status
bits in offset 33-30. Setting of any of these bits also sets the
PACT_STS hit (bit-0 of offset 28) which causes the GPO timer
to be reloaded (if PACT_GPO_EN is set) or generates an SMI
(if PACT_EN is set).

31-11 Reserved .o awaysread O

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

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

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

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

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

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

4 SMI on Floppy Status .......c.ccceeerenereennen. (FDC_EN)
0 Don'tset PACT_STSif FDC_STSisset..... def
1 SeatPACT_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 SMIonPrimary INTR Status.............. (PIRQ_EN)
0 Don'tset PACT_STSif PIRQ_STSisset.... def
1 SetPACT_STSif PIRQ STSisset

0 SMI on PCl Master Status...........cc...... (DRQ_EN)
0 Don'tset PACT_STSif DRQ _STSisset ....def
1 Set PACT_STSif DRQ_STSisset
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VT82C686A

|/O Offset 3B-38 - GP Timer Reload Enable.................. RW |/O Offset 40 — Extended 1/O Trap Status (CF/CG)... RWC
All bitsin this register default to 0 on power up. 7-2 Resarved e alwaysread O
31-8 Resarved alwaysread O 1 GPIO Range 3 Access Status.............. (GPR3_STYS)
7 GP1Timer Reload on KBC Access 0 GPIO Range 2 Access Status.............. (GPR2_STYS)
0 Norma GP1 Timer Operation................ default
1 Setting of KBC_STS causes the GP1 timer to |/O Offset 42 — Extended 1/O Trap Enable (CF/CG)..... RW
reload. B 7-2 Reserved e always read 0
6 GP1 Timer Reload on Serial Port Access 1 SMI on GPIO Range 3 Access.............. (GPR3_EN)
0 Normal GP1 Timer Operation ............... default O Disable..iiiiiececeecceees default
1 Setting of COMA_STS or COMB_STS causes 1 Enable
the GP1 timer to reload. 0 SMI on GPIO Range 2 Access.............. (GPR2_EN)
0 Disable....ooooeiiieiisee e default
SR = 125= R17: o I awaysread 0 1 Enable
4 GP1Timer Reload on VGA Access
0 Norma GP1 Timer Operation ............... default
1 Setting of VGA_STS causes the GP1 timer to
reload.
3 GP1Timer Reload on | DE/Floppy Access
0 Norma GP1 Timer Operation ............... default
1 Setting of FDC STS, SIDE STS, or

PIDE_STS causes the GPL1 timer to reload.

2 GP3Timer Reload on GPIO Range 1 Access

0 Norma GP3 Timer Operation ............... default
1 Setting of GR1_STS causes the GP3 timer to
reload.
1 GP2Timer Reload on GPIO Range 0 Access
0 Norma GP2 Timer Operation ............... default
1 Setting of GRO_STS causes the GP2 timer to
reload.

0 GPOTimer Reload on Primary Activity
0 Norma GPO Timer Operation ............... default
1 Setting of PACT_STS causes the GPO timer to
reload. Primary activities are enabled via the
Primary Activity Detect Enable register (offset
37-34) with status recorded in the Primary
Activity Detect Status register (offset 33-30).

Revision 1.82 March 2, 2001

-98- Power Management 1/0O-Space Registers



VI Tg‘llllﬂlﬂ!iﬂq./f, 42”:

VT82C686A

General Purpose 1/O Reqgisters

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

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

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

7 RING#Input Value........ccocovvvevverennenne (GPI7 pin)
6 SMBALRT#Input Value........ccoeenne. (GPI16 pin)
5 PME#Input Value.......ccooevviceveeene. (GPI5 pin)
4  SLPBTN#Input Value........ccoveeerenene (GPI14 pin)
3 LIDInput Value (CD/CE)......c.cocueurnene. (GPI3 pin)
2 BATLOWH#Input Value (CD/CE)......... (GPI2 pin)

3 General Purposeln 17 Value (CF/CG) (GPI17 pin)
2  General PurposeIn 16 Value (CF/CG) (GPI 16 pin)

1 General Purposelnput 1 Value............. (GPI1 pin)

0 EXTSMI#Input Value
/O Offset 45— SM1 /IRQ / Resume Status..................... RO
7-5 Reserved aways reads 0

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

OFr NW

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

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

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

chip)
31-26 Reserved ... awaysreads 0
25-0 GPO[25-0] Output Value................ def = 3FFFFFFh
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YN roiosie. i VT82C686A
e Dcliacring Dt
System M anagement Bus I/O-Space Registers
The base address for these registers is defined in Rx93-90 of
the Function 4 PCl configuration registers. The System
Management Bus I/O spaceis enabled for access by the system
if RxD2[0] = 1.
1/0O Offset 00 —SMBUSHOSt StatuUS...occeeeeieeeiieieceeeeee RWC [/0O Offset 01h — SMBus Slave StatusS.....coeoeveeeeneneieeene, RWC
7-5 Resarved always reads 0 7-6 Resarved always reads 0
4 Failed BUSTransaction ..........cccoeveenenencnienens RwC Alert StatUS ...ooeeeeeeeee e RwC
0 SMBus interrupt not caused by failed bus 0 SMBus interrupt not caused by SMBALERT#
tranSaction .......ccecveverevene e default SIONAl e default

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

3 BUSCOlliSION. ... RWC
0 SMBus interrupt not caused by transaction
COISION . default

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

position.
2 DEVICEEITON i RwWC
0 SMBus interrupt not caused by generation of
an SMBuUs transaction error .................... default

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

this bit position.
1 SMBUSINtErTUPt ..o RWC
0 SMBus interrupt not caused by host command
COMPlEtioN......coeeiiieeeee e default

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

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

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

Reserved
Slave Busy ..o RO

1 SMBus interrupt caused by SMBALERT#
signal. This bit will be set only if the Alert
Enable bit is set in the SMBus Slave Control
Register at 1/0 Offset R08[3]. This bit is only
set by hardware and can be cleared by writing
altothisbit position.

Shadow 2 SEAtUS.......ccvveeeeeieieceeee e RWC

0 SMBus interrupt not caused by address match
to SMBus Shadow Address Port 2......... default

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

Shadow 1 SEALUS.......ccveeeeeiiee e RWC

0 SMBus interrupt not caused by address match
to SMBus Shadow AddressPort 1......... default

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

SlAVE SEALUS ..o RWC

0 SMBus interrupt not caused by dave event
MALCN .o default

1 SMBus interrupt or resume event caused by
dave cycle event match of the SMBus Slave
Command Register a PClI Function 4
Configuration Offset D3h (command match)
and the SMBus Slave Event Register at
SMBus Base + Offset OAh (data event match).
This bit is only set by hardware and can be
cleared by writing a1 to this bit position.

........................................ awaysreads 0

0 SMBus controller dlave interface is not
Processing data ........ccoceeereeeeereeeeneeeenes default

1 SMBus controller dave interface is busy
receiving data. None of the other SMBus
registers should be accessed if this bit is set.
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\// rmonin VT82C686A
1/0 Offset 02h —SMBusHost Control........ccceeeeeeneeee... RW 1/0 Offset 03h — SMBusHost Command........................ RW
7  Reserved ., always reads 0 7-0 SMBUSHost Command .........cccceeveeiiennnne default =0
6 Start always reads 0 This field contains the data transmitted in the

0 Writing O hasno effect .........ccoceevvvrvenee. 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 Reserved e, alwaysreads 0
4-2  SMBus Command Protocol
000 Quick Read or Write ........ccevvevveireennns default
001 Byte Read or Write
010 Byte Data Read or Write
011 Word Data Read or Write
100 Reserved
101 Block Read or Write
110 Reserved
111 Reserved
1 Kill Transaction in Progress
0 Normal host controller operation ........... default
1 Stop host transaction currently in progress.
Setting this bit also sets the FAILED status bit
(Host Status hit-4) and asserts the interrupt
selected by the SMB Interrupt Select hit
(Function 4 SMBus Host Configuration
Register RxD2[3]).
0 Interrupt Enable
0 Disableinterrupt generation................... default
1 Enable generation of interrupts on completion
of the current host transaction.

1/O Offset 04h —SMBusHoOst ADdress........ooceeeiiieiinnees RW

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

7-1 SMBUSAAress......ccocevvveeveeccreeccieeenenn 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 —SMBusHost Data 0..ooeeeeevieeeceieneeeee RW
The contents of this register are transmitted in the Data O field
of SMBus host transaction writes. On reads, Data 0 bytes are
stored here.

7-0 SMBUSData0....ccoovveeeriieinieieenieeee default =0
For Block Write commands, this field is programmed
with the block transfer count (a value between 1 and
32). Counts of 0 or greater than 32 are undefined.
For Block Read commands, the count received from
the SMBus device is stored here.

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

7-0 SMBUSDatal...cccooveiririeiniieesesienens default =0

/0 Offset 07h — SMBusBlock Data ......coeeeeeeeieeenenene. RW
Reads and writes to this register are used to access the 32-byte
block data storage array. An internal index pointer is used to
address the array. It isreset to 0 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 datainto
(read) or out of (write) this storage array during an SMBus
transaction always starts at index address 0.

7-0 SMBUSBIOCK Data.......cccoereeeerereeeenerienene default =0
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\// rmonin VT82C686A
1/0 Offset 08h —SMBus SlaveControl.......cccceeeeeeee.... RW 1/0 Offset 09h — SM Bus Shadow Command.................... RO
7-4 Reserved e alwaysreads 0 This register is used to store command values for externa
3 SMBusAlert Enable SMBus master accesses to the host dave and dave shadow

0 Disable ..., default ports.

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

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

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

1 Enable generation of an interrupt or resume

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

event on external SMBuUs master generation of
a transaction with an address that matches the
SMBus Slave Shadow Port 2 register (PCI
function 4 configuration register RxD5).

1 SMBusShadow Port 1 Enable

1 Enable generation of an interrupt or resume
event on external SMBus master generation of
a transaction with an address that matches the
SMBus Slave Shadow Port 1 register (PCI
function 4 configuration register RxD4).

0 SMBusSaveEnable

0 Disable ..o default

1 Enable generation of an interrupt or resume
event on external SMBuUs master generation of
a transaction with an address that matches the
SMBus host controller slave port of 10h, a
command field which matches the SMBus
Slave Command register (PCl function 4
configuration register RxD3), and a match of
one of the corresponding enabled events in the
SMBus Slave Event Register (1/0 Offset 0Ah).

This register is used to enable generation of interrupt or
resume events for accesses to the host controller’s slave port.
15-0 SMBusSaveEvent .........ccooeveeeeceennenne, 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.

/0 Offset 0OCh —SMBusSaveData........cccceeeeeennenneene RO
This register is used to store data values for external SMBus
master accesses to the shadow ports or the SMBus host
controller’s slave port.

15-0 SMBusSlaveData......c.ccccovevererererennenens default =0
This field contains the data value which was
transmitted during an external SMBus master access
whose address field matched one of the dave shadow
port addresses or the SMBus host controller dave
port address of 10h.
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VT82C686A
) ) Offset 29 —FAN1 (Pin T12) Count Reading.................. RW
Hardware Monitor 1/O Space Registers 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/O space is enabled for 1/0
access by the system if Rx74[0] = 1.

Offset 13— AnalogData15-8 ....cceeeeeeeeiieiiiiiee, RW
Offset 14— AnalogData 7-0 .ooeeeeieeeeeeiiiiiiicieeeen RW
Offset 15 —Digital Data 7-0 ...oceveevveiieceiieieee RW
Offset 16 — Channel Counter ..........ccoeeeieeieieieienene, RW
Offset 17 — Data Valid & Channel Indicators................. RW

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

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

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

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

Offset 2B —VSENSI Voltage High Limit (CPU 2.0V)... RW
Offset 2C —VSENSI Voltage Low Limit (CPU 2.0V) ... RW
Offset 2D —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 CoreVoltage Low Limit (3.3V).... RW

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

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

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

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

Offset 3B —FAN1 Fan Count Limit ....cooeeiieviiiiiieiienes, RW
Offset 3C —FAN2 Fan Count Limit.....ooceeiieiiiiiieieineen. RW

Temperature sensor 2 is an external sensor input on pin Y13
which has 10-bit resolution. The high order 8 bits are stored
here and the low order 2 bits are stored in Rx49[5-4]. Only
the high order 8 bits are used for comparison with the limit
valuesin offsets 3D and 3E.

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

Offset 27 — Reserved (-12V Sense Voltage Reading)...... RW
Offset 28 — Reserved (-5V Sense Voltage Reading)......... RW

The above two locations store the number of counts of the
internal clock per fan revolution for the low limit of the fan
speed.

Offset 3D — TSENS2 Hot Temperature High Limit....... RW
Offset 3E —TSENS2 Hot Temp HysteresisLo Limit..... RW

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

Notee  For high limits, comparisons are “greater than”
comparisons. For low limits, comparisons are “less than or
equal” comparisons.

One consequence of the above is that if high limits are set to
all ones (FFh or 11111111b), interrupts are disabled for high
limits (i.e., interrupts will only be generated for cases when
voltages are equal to or below the low limits).

Revision 1.82 March 2, 2001

-103- Hardware Monitor 1/O Space Registers



VI Tg‘llllﬂlﬂ!iﬂq./f, 42”:

VT82C686A

Offset 40 Hardware Monitor Configuration ................ RW
7 Initialization
0 Normal Operation ........c.cceeveeeveveereereenen 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 ..........ccoceeeeeeeeneeneeneennn. default
1 Reset the Chassis Intrusion pin
5-4 Reserved (RIW) ..o default =0

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

N

Reserved .o alwaysreads 0
1 HardwareMonitor Interrupt Enable
0 Disable hardware monitor interrupt output.. def
1 Enable hardware monitor interrupt output
0 Start
0 Place hardware monitor in standby mode.... def
1 Enable startup of hardware monitor logic.
At startup, limit checking functions and
scanning begins. All high and low limits
should be set prior to turning on this bit. Note:
the hardware monitor interrupt output will not
be cleared if the user writes a zero to this bit
after an interrupt has occurred (the hardware
monitor interrupt clear bit must be used for this
purpose).
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Offset 41 Hardware Monitor Interrupt Statusi........... RO Offset 43 Hardware Monitor Interrupt Mask 1 .......... RW
7 Fan2Error 7 Fan 2 Count Error Mask
O N[0 1= o default 0 Enableinterrupt on error status bit set......... def

1 Fan 2 count limit exceeded

1 Disableinterrupt on error status bit set

6 Fan1lError 6 Fan1Count Error Mask
O NOEITON i default 0 Enableinterrupt on error status bit set ......... def
1 Fan1 count limit exceeded 1 Disableinterrupt on error status bit set
5 Reserved always reads 0 5 TSENS1 Thermal Alarm Control Mask
0 Enable TSENS1 over-temp condition to
control the thermal alarm (function 4 Rx40[7]
4  TSENSI1 Temperature Error automatic CPU clock throttling must be set )def
O NOEITON vttt default 1 Disable
1 High or low hot temperature limit exceeded. 4  TSENSI1 Temperature Error Mask
The interrupt mode is determined by 0 Enableinterrupt on error status bit set......... def
Temperature Resol ution register Rx4B[1-0]. 1 Disableinterrupt on error status bit set
3 VSENS3VoltageError (5V) 3 VSENS3Voltage Error Mask (5V)
O NOEITON it default 0 Enableinterrupt on error status bit set......... def
1 Highorlow limit exceeded 1 Disableinterrupt on error status bit set
2 Internal CoreVCC VoltageError (3.3V) 2 Internal CoreVCC Voltage Error Mask (3.3V)
O NOEITOM .o default 0 Enableinterrupt on error status bit set......... def
1 Highorlow limit exceeded 1 Disableinterrupt on error status bit set
1 VSENS2VoltageError (2.5V NB Core Voltage) 1 VSENS2VoltageError Mask (2.5V NB Core)
O NOEITOM ot default 0 Enableinterrupt on error status bit set......... def
1 Highorlow limit exceeded 1 Disableinterrupt on error status bit set
0 VSENS1 VoltageError (2.0V CPU Core Voltage) 0 VSENSI1 Voltage Error Mask (2.0V CPU Core)
O NOEITOM .o default 0 Enableinterrupt on error status bit set......... def
1 Highorlow limit exceeded 1 Disableinterrupt on error status bit set
Offset 42 Hardware Monitor Interrupt Status?2........... RO Offset 44 Hardware Monitor Interrupt Mask 2.......... RW
7 TSENS3 (Internal Bandgap) Temp Error 7 TSENS3 Temperature Error Mask
O NOEITON .o default 0 Enableinterrupt on error status bit set......... def
1 High or low hot temperature limit exceeded. 1 Disableinterrupt on error status bit set
Interrupt mode is determined by Rx4B[5-4]. 6 TSENS3 Thermal Alarm Control Mask
6-5 Resarved . always reads 0 0 Enable TSENS3 over-temp condition to
4 ChassisError control the thermal alarm (function 4 Rx40[7]
O NOEITON i default automatic CPU clock throttling must be set) def
1 ChassisIntrusion has gone high 1 Disable
3  TSENS2 Temperature Error 5 TSENS2 Thermal Alarm Control Mask
(O N[0 1= ¢ o default 0 Enable TSENS2 over-temp condition to
1 High or low hot temperature limit exceeded. control the thermal alarm (function 4 Rx40[7]
Interrupt mode is determined by Rx4B[3-2]. automatic CPU clock throttling must be set) def
2-1 Resarved alwaysreads 0 1 Disable
0 VSEN$AVoltageError (12V) 4  ChassisError Mask
(O N[0 X< o default 0 Enableinterrupt on error status bit set......... def
1 Highorlow limit exceeded 1 Disableinterrupt on error status bit set
Note: When either status register is read, status conditions in 3  TSENS2 Temperature Error Mask
that register are reset. In the case of voltage priority 0 Enableinterrupt on error status bit set......... def
indications, if two or more voltages were out of limits, then 1 Disableinterrupt on error status bit set
another indication would automatically be generated if it was 2-1 Resarved e alwaysreads 0
not handled during interrupt service. Errant voltages may be 0 VSENSAVoltageError Mask (12V)

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

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

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

Upper 8 hits are stored in offset 1Fh

TSENS2 Value Low-Order Bits

Upper 8 bits are stored in offset 21h

5-4

3 Ove Temperature Active Low for PMU to
Control Stop Clock

0 Disable ..o default
1 Enable

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

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

0 Reserved s alwaysreads 0

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

One-Time Interrupt Mode. An interrupt is
generated if the temperrature goes above the
hot limit. The interrupt will be cleared when
the status register is read. Another interrupt
will not be generated until the temperature first
drops below the hysteresis limit.............. default
Comparator mode. An interrupt occurs if the
temperature goes above the hot limit. This
interrupt remains active until the temperature
goes below the hot limit (i.e., no hysteresis).

11 Default Interrupt Mode (same as 00)

01

10
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Function 5 & 6 Reqgisters- AC97 Audio & Modem Codecs

The codec interface is hardware compatible with AC97 and
SoundBlaster Pro. There are two sets of software accessible
registers. PCI configuration registers and 1/0 registers. The
PCI configuration registers for the Audio Codec are located in
the function 5 PCI configuration space of the VT82C686A.
The PCI configuration registers for the Modem Codec are
located in the function 6 PCI configuration space. The I/O
registers are located in the system /O space.

PCI Configuration Space Header — Function 5 Audio

Offset 1-0-Vendor ID .o RO
0-7 Vendor ID ....ccceeeeee (1106h = VIA Technologies)
Offset 3-2-DeviceID . RO
0-7 DevicelD (3058h =82C686A Audio Codec)
Offset 5-4-Command.......cooeviieeieiiiieiiiiee, RW
15-10 Reserved oo alwaysreads 0
9  Fast Back-to-BacK........cccceverinierercecniennene, fixed at O
8 SERR#ENaDIE......ccoooiiiieecee fixedat O
7 Address Stepping .....cccccevveereneneeenenene fixed at O
6 Parity Error ReSpoNse......ccccovvevrereevnrenenn fixedat O
5 VGA Palette Snoop .......ccceerverereeceeniennene, fixed at O
4 Memory Writeand Invalidate................... fixedat O
3 Special Cycle Monitoring .......cccveveeeeenienns fixed at O
2  BUSMaster ...ococoviiiiieieeeee e fixedat O
1 MemOory SPacCe......ccccevenirinereeieseenene e fixed at O
0 1/OSpace .cvevrnrcvnennenens default=0 (disabled)
Offset 7-6 - StatuS. ..o RWC
15 Detected Parity Error .......ccoeeevnennee. awaysreads 0
14 Signalled System Error ......cceceecvevvnennnnens default=0
13 Received Master Abort.......cccocvveeeevrnenne, fixedat O
12 Received Target AbOrt ......cocovvevveieiinn, fixed at O
11 Signalled Target Abort.......cccoovvvecvrnnnne. fixedat O
10-9 DEVSEL# Timing
00 Fast
01 Medium ... fixed
10 Sow
11 Reserved
8 DataParity Error.....cneennecnrenenns fixedat O
7 Fast Back-to-Back Capable..............cc....... fixedat O
6-5 Resarved alwaysreads 0
4 PM L1 e fixedat 1
30 Resarved e alwaysreads 0
Offset 8- Revision ID (NNN) v RO

7-0 Silicon Revision Code
10h Revision A

VT82C686A

Offset 9 - Programming Interface (00h)........coooeeeieennnns. RO
Offset A - Sub Class Code (01h=Audio Device) ............... RO
Offset B - Base Class Code (04h=Multimedia Device) ..... RO
Offset D - Latency Timer (00N)....ciociieiiiieiieiiiiiisiseareaees RO
Offset E - Header Type (00N) ..o RO
Offset F - BIST (00N) c.oiiiiiiiiiiiiii i RO
Offset 13-10 - Base Address 0 — SGD Control / Status.. RW
31-16 Reserved ..o alwaysreads 0
15-8 Base AdAresS.....cocoooeeeeeeeveeeeee e default = O0h

7-0  00000001b (256 bytes)

Offset 17-14 - Base Address1 —FM NM| Status........... RW
31-16 Reserved ..o alwaysreads 0
15-2 Base AdAresS......cococveeeeeeveeeeeeeeenen, default = 0000h

1-0 01b (4 bytes)

Offset 1B-18 - Base Address2 —M1DI Port (CF/CG) ... RW

31-16 Reserved ..o alwaysreads 0

15-2 Base AdAress.......ccoeevveveeesenieiennens default = 0330h
1-0 01b (4 bytes)

Offset 2F-2C — Subsystem ID / Sub Vendor 1D (CF/CG)RO*
*Thisregister isRW if function 5-6 Rx42[5] = 1

Offset 34 — Capture Pointer (CF/CG) (Def=C0h)........... RO

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

0000 Disable.......coovrvereerrereireeiesreeneneeeenas 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

S Offset 3D - Interrupt Pin (03N) ....ooooieveiiiiiiiie RO
11h RevisonB
12h RevisonC Offset 3E - Minimum Grant (00N) .....cooeoveeveieeieiieieneee. RO
13h RevisonD
14h Revision E Offset 3F - Minimum Latency (00h).......ooovvieiiiiiiee, RO
20h RevisonH
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PCI Configuration Space Header — Function 6 M odem

Offset 1-0-Vendor ID ..ccoeeiciniiiiiiiniciiiccincne, RO
0-7 Vendor ID .....cceeeee (1106h = VIA Technologies)
Offset 3-2-DeViCe D i, RO
0-7 DevicelD (3068h=82C686A Modem Codec)
Offset 5-4 - Command ......ceoeeiiieiiiiniiiiiiiiniieiees RW
15-10 Reserved oo alwaysreads 0
9  Fast Back-to-BacK........c.cccveerevrineeenrenne fixedat O
8 SERR#ENabIE....ccooicicieeeee fixedat 0
7 Address Stepping ..c.ccccoeeveeereneeeneneeeneeee fixedat O
6 Parity Error Response........c.ccoovveevveveennnnne, fixed at O
5 VGA Palette SN00p .....c.covvvvrreeerenreeerenieens fixedat O
4 Memory Writeand Invalidate................... fixed at O
3 Special Cycle Monitoring......cccoovveeeeereenens fixedat O
2  BUSMaSter ..o fixed at O
1 Memory SPace......cccmeerinrerereneneeenrennene fixedat O
0 1/OSpace .cceeerrceienieen default=0 (disabled)
Offset 7-6 - StAtUS...cieeniciiieiiiciiiiinciiic e RWC
15 Detected Parity Error .......c.ccccevvennee. aways reads 0
14 Signalled System Error.......ccceevvvcvnnennne. fixedat O
13 Received Master AbOrt.......cccceceecvecvennnenn, fixedat O
12 Received Target ADOrt .....cocooeevveeeernennne, fixedat O
11 Signalled Target Abort.......ccoeceecvecieninnene fixedat O
10-9 DEVSEL# Timing
00 Fast
01 Medium ..o fixed
10 Slow
11 Reserved
8 DataParity Error......ccceniineneencccennne, fixed at O
7  Fast Back-to-Back Capable........................ fixedat O
6-0 Resarved . alwaysreads 0
Offset 8- Revision ID (MAN) o, RO
7-0 Silicon Revision Code (0 indicates first silicon)
Offset 9 - Programming Interface (00N) .........ccenveveve... *RO
Offset A - Sub ClassCode (80h) ..., *RO
Offset B - Base ClassCode (07h)........ccceeeveiciecennnnnne. *RO

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

Offset D - Latency Timer (00N) .ioviiiiiiiiiiiieeiiieesesaeeenes RO
Offset E - Header TYPE (00N) .iiiioiiiiiiiiiiiieeieriseeesesieeeseses RO
Offset F - BIST (00N) ...t eeeiieeeiieeceseeeesenes RO

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

31-16 Reserved ..o alwaysreads 0
15-8 Base AAress.......cocevvveeeeneneeenneeenes default = 00h
7-0  00000001b (256 bytes)

Offset 3C - Interrupt LiN€.....ioviiiieiiiiieieiiiiiis e, RW

7-4 Reserved
3-0 Audio Interrupt Routing

0000 Disable......cccoeueueiriniririieeeceeerers 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 (030) oo seeeresees RO

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

Offset 3F - Minimum Latency (00h)......ccoeevieeieiieene. RO
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Function 5 & 6 Codec-Specific Configuration Registers
Offset 40 — AC97 Interface Status ......ueveieeeiiiiiiisiiieienes RO Offset 41 —AC Link InterfaceControl ...........ccocvvennneee. RW
7-3 Resarved always reads 0 7 AC-Link Interface Enable (ENAC97)
2  Secondary Codec Ready Status..........cccceeeeennene RO 0 Disable....ccooiiiiiicc default
0 Codec Not Ready 1 Enable

1 Codec Ready (AC97 ctrlr can access codec)

1 AC97 Codec Low-Power Status........cccoceeereenens RO
0 AC97 Codec not in low-power mode
1 AC97 Codec in low-power mode

0 AC97 Codec Ready Status.......c.ccoeeereereeerieneenenn RO
0 Codec Not Ready
1 Codec Ready (AC97 ctrlr can access codec)

6 AC-Link Reset (ACRST#)

0 Assert AC-Link Reset.....ocoveeeverieeeenee. default
1 Deassert AC-Link Reset

5  AC-Link Sync (RSYNCH]I)

0 Reease SYNC ... default
1 Force SYNC High

4  AC-Link Serial Data Out

0 Release SDO......ccccveveeriinereesereiens default
1 Force SDO High

3 Variable-Sample-Rate On-Demand M ode

1 Enable
Bit valid in function 5 only (reserved in function 6)

2 ACLink SGD Read Channel PCM Data Output

0 Disale...coiicieeee e default
1 Enable
Bit valid in function 5 only (reserved in function 6)

1 ACLink FM Channel PCM Data Out (SELFM)

0 Disable. ..o default
1 Enable
Bit valid in function 5 only (reserved in function 6)

0 ACLink SB PCM Data Output (SEL SB)

0 Disalle...coiicieeee 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 Control .......... RO (Function 5)
Offset 42 — Function Enable............coee...... RO (Function 6) Offset 44 — M C97 Interface Control ......... RW (Function 6)
7  MIDI PnP (CF/CG Silicon) 7 AC-Link Interfacefor Slot-5
0 MIDI Port Address Selected by Rx43[3-2] . def 0 Disable......cccciiiiciiiii, default
1 MIDI Port Address Selected by |0Base2 1 Enable
6 Mask MIDI IRQ 6  Secondary Codec Support
0 DiSADIE .o default 0 Disadle..ociiiiiiie, default
1 Enable 1 Enable
5  Function 5 Config Reg Rx2C Writable (CF/CG) 5  Function 6 Config Reg Rx9-B Writable (CF/CG)
O FBRX2C-2F RO oo default 0 FBRX9-BRO....oicieececececieieee default

1 F5Rx2C-2F RW
4  Gate SoundBlaster PCM When FIFO Empty

0 Disable ..o default
1 Enable

3 GamePort Enable (ENGAME)
0 Disale ..o default

1 Enable (200-207h)

2 FM Enable (ENFM)
0 Disable ..o default
1 Enable (388-38B)

1 MIDI Enable (ENMIDI)
0 Disable ... 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 Controal .............. RO (Function 6)
7-6  SoundBlaster IRQ Select (SBIRQS[1:0])
00 TRQ5 oottt default
01 IRQ7
10 IRQ9
11 IRQ10
5-4 SoundBlaster DRQ Select (SBDRQS[1:0])
00 DMA Channel 0
01 DMA Channel 1.....ccooveivviiieeieecveenen. 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 .t default
1-0 SoundBlaster Decode Select (SBBASE)
00 220-22FN...ccuiiiiiieeiiecreeeee e default
01 240-24Fh
10 260-26Fh
11 280-28Fh

1 F6Rx9-B RW
4  Function 6 Config Reg 2Ch Writable (CF/CG)

0 FBRX2C-2F RO.....ccoeveeeeeeeeeeteeeveerens default

1 F6Rx2C-2F RW
3-0 Resarved e, awaysreads 0
Offset 48 —FM NMI Control...........cceeeenee RW (Function 5)
Offset 48 —FM NMI Control...................... RO (Function 6)
7-3 Resarved e aways reads 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..ciiciiiiiecee et default
1 Enable
0 FM Trap Interrupt
0 Enable
1 Disable .o default

Offset 4B-4A — Game Port Base Address (CF/CG) ....... RW

15-0 GamePort Base Address.........ccecuvveeunee. default=0
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|/0O Base 0 Registers—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 ......ccccooieieeee e RO
54 Resarved e alwaysreads 0
3  SGD Trigger Queued (will restart after EOL) ..RO
2 SGD Stopped (write 1toresume) ........co........ RwWC
1 SGDEOL et RWC
(OIS B = - o S RWC
1/0 Offset 1 — Audio SGD Read Channel Contradl.......... RW
7 SGD Start e WO (alwaysreads0)
0 No effect
1 Start SGD read channel operation
6 SGD Terminate.......ccoeveuee. WO (alwaysreads 0)
0 No effect
1 Terminate SGD read channel operation
54 Reserved ... always reads 0, writing 1 not allowed
3  SGD Pause

0 Release SGD read channel pause and resume
the transfer from the paused line
1 Pause SGD read channel operation (SGD read
channel pointer stays at the current address)
2-0 Resarved alwaysreads 0

/0O Offset 2 —Audio SGD Read Channel Type............... RW

7 Auto-Start SGD at EOL (1=Enable)....... default =0
6 Reserved
5 PCM 16-Bit For mat
0 8-BitFormat.......ccooovoiniinininieiceee, default
1 16-Bit Format
4 PCM Stereo Format
0 MoNo FOrmat.......covvveneecrereesienieens default
1 Stereo Format
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 Line to Send
11 -reserved-
1 Interrupt on EOL @ End of Block (1=Ena)... def=0
0 Interrupt on FLAG @ End-of-Blk (1=Ena) ... def=0

1/0 Offset 7-4 — Audio SGD R Ch Table Pointer Base...RW

1/0 Offset 10 — Audio SGD Write Channel Status.......... RO
7  SGD Active (0 = completed or terminated) ....... RO

6 SGD PaUSEd ....ccooeieiirieeee e RO
54 Resarved e alwaysreads 0
3  SGD Trigger Queued (will restart after EOL)..RO
2 SGD Stopped (write1toresume)................... RwWC
1  SGD EOL it RWC
0 SGCDFIag e RwWC

1/0 Offset 11 — Audio SGD Write Channegl Contral...... RW

7  SGD Start v WO (alwaysreads 0)
0 No effect
1 Start SGD write channel operation

6 SGD Terminate........ccccceeueeneen. WO (alwaysreads 0)
0 No effect

1 Terminate SGD write channel operation
5-4 Reserved ....awaysreadsO, 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 alwaysreads 0
1/O Offset 12 — Audio SGD Write Channel Type........... RW
7 Auto-Start SGD at EOL (1=Enable)........ default =0
6 Recording FIFO (1=Enable).........cc.cevuueee default =0

5 PCM 16-Bit Format
0 8-BitFormat......cccooevvievieiiceeceeereeiens default

1 16-Bit Format

4 PCM Stereo Format
0 MONOFOrmMat.......cccoeeeveeecreeeree e default

1 Stereo Format
32 Resarved alwaysreads 0

1 Interrupt on EOL @ End of Block (1=Ena) ...def=0
0 Interrupt on FLAG @ End-of-Blk (1=Ena)....def=0

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

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

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

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

31-24 Reserved oo alwaysreads 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 alwaysreads 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” hit is set,
then an interrupt is generated at the end of this block.

STOP Block Stop. If set, transfer pauses at the end of this
block. To resume the transfer, write 1 to Rx?0[2].
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Read / Write through function 5, R/O through function 6.
The following set of registersis dedicated for FM:

1/0 Offset 20— FM SGD Read Channel Status........... RWC
7 SGD Active (0 = completed or terminated)........ RO
6  SGD PaUSEd ..o RO
54 Reserved e alwaysreads 0
3  SGD Trigger Queued (will restart after EOL)..RO
2 SGD Stopped (write 1toresume) ................... RwWC
1  SGD EOL et RWC
O  SGCDFIAag oo RwWC
1/0 Offset 21 — FM SGD Read Channel Contral............ RW
7  SGD Start  .ccceceevineenee WO (alwaysreads 0)
0 Noeffect
1 Start SGD read channel operation
6 SGD Terminate........ccceevenneen. WO (alwaysreads0)
0 No effect
1 Terminate SGD read channel operation
54 Reserved ... always reads 0, writing 1 not allowed
3 SCD PAUSE .oocceviiieeriereeie et 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 Resarved alwaysreads 0

1/0 Offset 22 —FM SGD Read Channel Type................ RW

7 Auto-Start SGD at EOL (1=Enable)....... default =0
6-4 Resarved alwaysreads 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 Line to Send
11 -reserved-

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

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

1/0 Offset 27-24 —FM _SGD Rd Ch Table Pointer Base RW

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

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

31-24 Reserved ..o alwaysreads 0
23-0 Current SGD FM Read Channd Count
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Read / Write through function 6, R/O through function 5.
[/O 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 ......cccoooeeeeeiee e RO
54 Resarved e alwaysreads 0
3  SGD Trigger Queued (will restart after EOL) ..RO
2 SGD Stopped (write1toresume) ........co........ RwWC
1 SGDEOL et RWC
(OIS B = - o SRS RWC

1/0 Offset 41 — Modem SGD Read Channel Control .....RW

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

6  SGD PauSEd .......cceieieereeeeeeeeee e RO
54 Resarved alwaysreads 0
3  SGD Trigger Queued (will restart after EOL)..RO
2 SGD Stopped (write1toresume)................... RwWC
1 SGDEOL e RWC
0 SGCDFIag i RWC

1/0 Offset 51 — Modem SGD Write Channel Control ... RW

7 SGD Start v WO (alwaysreads0)
0 No effect
1 Start SGD read channel operation

6 SGD Terminate.......coeveuee. WO (alwaysreads 0)
0 No effect
1 Terminate SGD read channel operation

5-4 Test (Do Not Program)........ccceceevenee. always write 0
3 SGD PAUSE ...oociiiiieiieree e 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 Resarved alwaysreads 0

[/O Offset 42 — Modem SGD Read Channel Type.......... RW

7 SGD Start e, WO (alwaysreads0)
0 No effect
1 Start SGD write channel operation

6 SGD Terminate........cccceeuenene. WO (alwaysreads 0)
0 No effect
1 Terminate SGD write channel operation

5-4 Test (Do Not Program).........cccceeeeunene. always write 0
3 SGD PAUSE ..ot RwW

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 alwaysreads 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 alwaysreads 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 Line to Send
11 -reserved-

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

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

1/0 Offset 47-44 — M odem SGD R Ch Table Ptr Base...RW

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

1/0 Offset 4F-4C —Modem SGD R Ch Current Count ..RO

31-24 Reserved oo alwaysreads 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 Reserved alwaysreads 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 AdAress........ooceeeeveeececveee v, R

1/0 Offset 5F-5C —Modem SGD W Ch Current Count. RO

31-24 Reserved ..o alwaysreads 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” hit is set,
then an interrupt is generated at the end of this block.

STOP Block Stop. If set, transfer pauses at the end of this
block. To resume the transfer, write 1 to Rx?0[2].
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further details.

VT82C686A

The audio / modem interface is compliant with AC97. Refer Offset 87-84 — SGD Status Shadow ...c.ceeeeeeeieeeieineeenees RO
to the AC97 specification and AC97 Codec data sheets for Read / Only through both functions 5 and 6.

31-30 Resarved .o alwaysreads 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 oo RW
00 Select Primary Codec
01 Select Secondary Codec
Ix -reserved-
29-28 Reserved oo alwaysreads 0
27 Secondary Codec Data/ Status/ Index Valid.RWC
0 NotValid
1 Valid (OK to Read bits 0-23)
26 Reserved e alwaysreads 0
25 Primary Codec Data/ Status/ Index Valid.....RWC
0 NotValid
1 Valid(OK to Read bits 0-23)
24 AC97 Controller BUSy ......cccovreenereceneneenreees RO
0 Primary Codec is ready for a register access
command

1 AC97 Controller is sending a command to the
primary codec (commands are not accepted)
23 Codec Command Register Write Mode............. RW
0 Select Codec command register write mode
1 Select Codec command register read mode
22-16 Codec Command Register Index [7:1] .............. RW
Index of the AC97 codec command register to access
(in the attached codec). Data must be written before
or at the same time as Index as writing to the index
triggers the AC97 controller to access the addressed
codec register over the AC-link interface.
15-0 Codec Command Register Data/ Status........... RW
W Codec Command Register Data
R Codec Status Register Data

29 Modem Write Chan SGD Active Shadow(Rx50[7])
28 Modem Read Chan SGD Active Shadow (Rx40[7])
27-26 Reserved ... alwaysreads 0
25 Modem Write Chan SGD STOP Shadow (Rx50[2])
24  Modem Read Chan SGD STOP Shadow. (Rx40[2])

23-22 Resarved oo alwaysreads 0
21 Modem Write Chan SGD EOL Shadow..(Rx50[1])
20 Modem Read Chan SGD EOL Shadow...(Rx40[1])

19-18 Reserved e alwaysreads 0
17 Modem Write Chan SGD FLAG Shadow(Rx50[0])
16 Modem Read Chan SGD FLAG Shadow (Rx40[0])

15 Resarved e alwaysreads 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 alwaysreads 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 ., alwaysreads 0
6 FM Channel SGD EOL Shadow .............. (Rx20[1])
5 Audio Write Chan SGD EOL Shadow ....(Rx10[1])
4 Audio Read Chan SGD EOL Shadow .....(Rx00[1])
3 Reserved e, alwaysreads 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........ccceeviiiiincnicie, RWC
R GPI[15-0] Interrupt Status
W 1toclear

15-0 CodeC GPIO ...t RW

R Reflect status of Codec GPI[15-0]
W  Triggers AC-Link dlot-12 output to codec

Offset 8F-8C — Codec GPI Interrupt Enable................. RW
31-16 Interrupt on GPI[15-0] Change of Status.......... RW
0 Disable
1 Enable
15-0 Reserved .o alwaysreads 0
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VT82C686A

/O Base 1 Reqgisters— Audio FM NM 1 Status Registers
These registers are accessable through function 5 only.

1/O Offset 0—FM NMI StatusS ....cooeveiiieiiiiiiieiiiiiieeenee, RO
7-2 Resarved e alwaysreads 0
1-0 FM NMI Status

00 Undefined

01 OPL3Bank 0O
10 OPL3Bank 1
11 Undefined

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

/O Offset 2—FM NMI INAEX cooviiniiineniiiiiiinieennees RO
7-0 FM NMI Index
This register allows readback of the data written to
the FM index port

1/0 Base 2 Reqgisters—MIDI / Game Port

These registers were added in chip version CF and CG and do
not exist in versions CD and CE.

1/O Offset 1-0 —MIDI BaSe.....coiieiiieiiiiiiiiiiiiciie s RW
15-0 MIDI Port Base Address.................. default = 0330h
1/0 Offset 3-2—Game Port Base.........oooeeeiiiieeiiiiieieenes RW
15-0 GamePort Base Address................. default = 0200h

These registers are functional only if Rx42[6] = 1

Revision 1.82 March 2, 2001

-115-  Function 5 & 6 Registers - AC97 Audio & Modem Codecs



VI Tzﬂjl,‘llllﬂlﬂyiﬂq./f, 42”:

VT82C686A

Memory M apped 1/0 APIC Reqgisters (CG Silicon)

Indexed 1/0 APIC 32-Bit Registers (CG Silicon)

Memory Address FEC00000 —APIC IndeX................... RW Offset 0 — APIC Identification (0000 0000h) .................. RW
7-0 APICINAEX ..cvoviririiiceeeeenese e default = 00h 31-28 Reserved ... alwaysreads 0
8-bit pointer to APIC registers. 27-24 APIC ldentification ........cc.ccoeevvenervnneenn. 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 ........ccocoene. default = 0000 0000h 23-0 RESEIVEd oo, always reads 0

Data for the APIC register pointed to by the APIC

index Offset 1 —APIC Version (0017 00110) ..cveceinenceineneceenes RO
. . 31-24 Reserved . always reads 00h
Memory Address FEC00020 —APIC IRQ Pin AssertionWO 23-16 Maximum Redirection ................. aways reads 17h

7-5 Resarved alwaysreads 0
4-0 APICIRQ Number ......cccoevvinenne default undefined

Equa to the number of APIC interrupt pins minus
one. For thisAPIC, thisvalueis 17h (23 decimal).

IRQ # for thisinterrupt. Valid valuesare 0-23 only. 158 RESEIVEd oo, always reads 00h
7-0 APICVErsion.....ccovceeeeeieenencnnens alwaysreads 11h
Memory Adglr@ FECO0040-APICEOI ..o WO The implementation version for this APIC is 11h,
7-0 Redirection Entry Clear ................ default undefined
When a write is issued to this register, the APIC will Offset 2 — APIC Arbitration (0000 0000h) .....cccceeeeene. RO
check this field and compare it with the vector field  31.28 Reserved .o always reads 00h
for each entry in the I/O redirection table. When a 27-24 APIC Arbitration 1D .................. always reads 00h
meatch is found, the “Remote_IRR" bit for that 1/0 230 RESErVEd oo always reads 00h
Redirection Entry will be cleared.
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Offset 3F-10—1/0O Redirection Table

This table contains 24 registers, with one dedicated table entry
for each of the 24 APIC interrupt signals. Each 64-hit 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 registersis xxx1 xxxx
XXXX XXxXh.

Offset 11-10 — I/O Redirection —APIC IRQO.................. RW
Offset 13-12 —1/0O Redirection —APIC IROQ1................. RW
Offset 15-14 — |/O Redirection —APIC IRO2................. RW
Offset 17-16 —1/0O Redirection —APIC IRQ3................. RW
Offset 19-18 —|/O Redirection —APIC IROA4 ................. RW
Offset 1B-1A —1/0O Redirection —APIC IROS................ RW
Offset 1D-1C —1/0O Redirection — APIC IRO6. ............... RW
Offset 1F-1E —1/0O Redirection —APIC IRQ7................. RW
Offset 21-20 — /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 —1/0 Redirection —APIC IRQ11 ............... RW
Offset 29-28 — /O Redirection —APIC IRQ12............... RW
Offset 2B-2A —1/0O Redirection —APIC IRQ13.............. RW
Offset 2D-2C —1/0O Redirection —APIC IRQ14 ............. RW
Offset 2F-2E —1/0 Redirection —APIC IRQ15.............. RW
Offset 31-30 — I/O Redirection —APIC IRQ16............... RW
Offset 33-32 —1/0 Redirection —APIC IRQ17................ RW
Offset 35-34 — /O Redirection —APIC IRQ18............... RW
Offset 37-36 —1/0 Redirection —APIC IRQ19............... RW
Offset 39-38 —|/O Redirection —APIC IRQ20............... RW
Offset 3B-3A —1/0O Redirection —APIC IRQ21.............. RW
Offset 3D-3C —1/0 Redirection —APIC IRQ22 ............. RW
Offset 3F-3E —1/0 Redirection —APIC IRQ23.............. RW
Offset 42 —SM| on BIOSWrite..oiuiiieiiieeiiieiiieieieeeeees RW

O Disthle..ieciciccecece e default

1 Enable
Offset 4B-48 — General Purpose Input .......occeeveeeeeeeeneee.. RW

31-0 GPI 31-0
Offset 4F-4C — General Purpose Output.......ccoeeeeeeeeneee.. RW
31-0 GPO 31-0

Format for Each 1/O Redirection Table Entry:

Physical Mode (bit-11=0)

63-60 Reserved ... alwaysreads 0
59-56 APICID oo default = undefined
Logical Mode (bit-11=1)
63-56 Destination .......cccccevvevvieeneenn. default = undefined
55-17 Reserved oo alwaysreads 0
16 Interrupt Masked
0 Notmasked.......ocooeevieieiieieeceececiee default
1 Masked
15 Trigger Mode
0 Edge Sensitive......cccvvvveveeecceeieeiiennns default

1 Level Sensitive
14 RemotelRR (Level Sensitive InterruptsOnly).RO
0 EOI message with a matching interrupt vector
received from alocal APIC
1 Level sendtive interrupt sent by IOAPIC
accepted by local APIC(s)
13 Interrupt Input Pin Polarity

0 ActiveHigh....ccoovvieiieeeeees default
1 ActiveLow
12 Delivery Status......coeoveieneerieieeiesiesee e e 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.......cccevvvvirieeeeieieins default
1 Lowest Priority

10-8 Delivery Mode
Specifies how the APICs listed in the destination field
should act upon reception of this signal
000 FiXeU ..ooeeiveirieirierieerereeeeee s default
001 Logical Mode
010 sSMmI
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

VT82C686A

Power M anagement

POwer M anagement Subsystem Overview

The power management function of the VT82C686A is

indicated in the following block diagram:

GP1
(Device
Idle)
Timer
Primary
Events
GPO
(Global
Standby)
Timer
PWRBTN# > User
SLPBTN# >-| Interface
Bus
Master
Hardware
Monitoring >
LID >
THRM# >-| Hardware
RI# >-| Events
USB resume >-
GPIO >-
RTC

- Legacy Only Event Logic

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

- ACPI Only Event Logic

- SMI Events
- SCI/SMI Events

- Wake-up Events

SCI Arbiter

Sleep/Wake
State
Machine

CPU
STPCLK#

and ClkGen
Control

Power
Plane and
System
Control

SCI#

Figure6. Power Management Subsystem Block Diagram

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

Processor Bus States

The VT82C686A supports the complete set of CO to C3
processor states as specified in the Advanced Configuration
and Power Interface (ACPI) specification (and defined in
ACPI 1/O space Registers 10-15):

CO:
C1.
C2:

C3:

Normal Operation

CPU Halt (controlled by software).

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 SUSST 1# (suspend status 1) signal is asserted to
tell the north bridge to switch to “Suspend DRAM
Refresh” mode based on the 32KHz suspend clock
(SUSCLK) provided by the VT82C686A. If the
HOST_STP bit is enabled, then CPUSTP# is 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.

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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VT82C686A

System Suspend States and Power Plane Control

There are three power planes inside the VT82C686A. The
first power plane (VCCS) is always on unless turned off by the
mechanical switch. The second power plane (VCC) is
controlled by chip output SUSC# (also caled “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 VT82C686A is
powered by VCC. The amount of logic powered by VCCS is
very small; its main function is to control the supply of VCC
and other power planes. VCCRTC is aways on unless both the
mechanical switch and VBAT are removed.

The VT82C686A supports multiple system suspend states by
configuring the SLP_TYP field of ACPI 1/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 VT82C686A. As
to the PCI bus, setting the PCLK_RUN hit 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 PCl 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 hit is enabled. When the system resumes
from POS, the VT82C686A 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 VT82C686A (VCCS). The VT82C686A
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 VT82C686A (VCCS).

d) Mechanical Off: This is not a suspend state. All
power in the system is removed except the RTC
battery.

The suspend state is entered by setting the SLP_EN bit to 1.
Three power plane control signals (SUSA#, SUSB# and

SUSCH) are provided to turn off more system power planes as
the system moves to deeper power-down states, i.e., from
normal operation to POS (only SUSA# asserted), to STR (both
SUSA# and SUSB# asserted), and to STD (all three SUS#
signals asserted). In particular, the assertion of SUSC# can be
used to turn off the VCC supply to the VT82C686A.

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

General Purpose 1/O Ports

As ACPI compliant hardware, the VT82C686A includes
PWRBTN#, SLPBTN#, and RI# pins to implement power
button, deep button, and ring indicator functionality,
respectively.  Furthermore, the VT82C686A offers many
general-purpose 1/0 ports with the following capabilities:

« 12C/SM B Support

e 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)

e Four General Purpose Input / Output
(multiplexed with other functions)

In addition, the VT82C686A provides an external dedicated
SMI pin (EXTSMI#). The externa 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: gl\ljll_'_EN registers. These registers are mainly used for

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

 PWRBTN# Triggering
* RTCAlarm

» PCI Bus Clock Run Resume

e Primary Interrupt Occurance

* GPO and GP1 Timer Time Out

¢ Secondary Event Timer Time Out
¢ Occurrence of Primary Events

* Sleep Button . (defined in register PACT_STS and PACT_EN)
* ACPI Power Management Timer Carry (always SCI) « Legacy USB accesses (keyboard and mouse)
* BIOS Release (always SCI) - Software SMI

2) ACPIl-aware General Purpose Function Events defined Svat d Processor Resume Event
in the GP_STS and GP SCI EN, and GP _SMI_EN M and TTOCESSr Resime EVeNnts

registers. These events can trigger either SCI or SMI Depending on the system suspend state, different features can
depending on the setting of individual SMI and SCI be enabled to resume the system. There are two classes of
enable hits; resume events:
« External SMI triggering a8 VCCSbased events. Event logic resides in the
« USB Resume VCCS plane and thus can resume the system from

any suspend state. Such events include PWRBTN#,

* Ring Indicator (RI#) RI%# BATLOW#, LID, SMBus resume event, RTC

* Battery Low Detect (BATLOW#) aarm, EXTSMI#, and GP1 (EXTSMI1#).
» Notebook Lid Open/Close Detect (LID) b) VCC-Based Events. Event logic resides in the VCC
« Thermal Detect (THRM#) plane and thus can only resume the system from the

POS state. Such events include the ACPI PM timer,
USB resume, and EXTSMIn#.

<«— HCLK

Host CPU |l svi#/ STPCLK#
SMIACT# GPRU Bus L2 Cache
(Socket-7 Only)
3D «— GCLK
Graphics AGP Bus VT82C598 Memory Bus | FPG, EDO, or
|
(Apollo MVP3) SDRAM
Controller |, GCKRUN# CKE# R
VTeocens HELR SR Dory
_ GCLK Y
PCKRUN# R (Apollo ProPlus)|® PCLK
PCI Bus D g Module ID
SUSST1#
| MCLK
ISA < N
IDE mal VT82C686A | Crustes > SVBUS REer
BIOS ROM Super South PCISTP# | Generator
— GPIO and ACPI Events

USB
Keyboard / Mouse — Power Plane & Peripheral Control

Figure 7. System Block Diagram Using the VT82C686A Super South Bridge
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VT82C686A

L egacy Power M anagement Timers

In addition to the ACPI power management timer, the
VT82C686A includes the following four legacy power
management timers:

GPO Timer: genera 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 initial
count (register GP_TIM_CNT).

2) Then activate counting by setting the GPO_START or
GP1 START hit 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 also be programmed to reload the initial
count and restart counting automatically after counting
down to O. This feature is not used in standard VIA
BIOS.

The GPO and GP1 timers can be used just as the genera
purpose timers described above. However, they can also be
programmed to reload the initial count by system primary
events or peripheral events thus used as primary event (global
standby) timer and periphera timer, respectively. The
secondary event timer is solely used to monitor secondary
events.

System Primary and Secondary Events

Primary system events are distinguished in the PRI_ACT_STS
and PRI_ACT_EN registers:

Bit Event Trigger
7 Keyboard Access 1/O port 60h

6 Serial Port Access  1/O ports 3F8h-3FFh, 2F8h-2FFh,
3E8h-3EFh, or 2E8h-2EFh

5 Parallel Port Access 1/O ports 378h-37Fh or 278h-27Fh
4 Video Access I/O ports 3BOh-3DFh or memory
A/B segments

I/0 ports 1FOh-1F7h, 170h-177h,

or 3F5h

3 IDE/Floppy Access

N

Reserved
1 Primary Interrupts Each channel of the interrupt
controller can be programmed to
be a primary or secondary
interrupt

0 ISA Master/DMA Activity
Each category can be enabled as a primary event by setting 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 VT82C686A 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 VT82C686A 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 VT82C686A.

Like primary events, primary interrupts can be made to reload
the GPO timer by setting the PIRQ_EN bit to 1. Secondary
interrupts do not reload the GPO timer. Therefore the GPO
timer will time out and the SMI routine can put the system into
power down mode if no events other than secondary interrupts
are happening periodically in the background.

Primary events can be programmed to trigger an SMI (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 processiis restarted.

Peripheral Events

Primary and secondary events define system events in genera
and the response is typically expressed in terms of system
events. Individual periphera events can also be monitored by
the VT82C686A through the GP1 timer. The following four
categories of periphera events are distinguished (via register
GP_RLD_EN):

Bit-7 Keyboard Access

Bit-6  Serial Port Access

Bit-4 Video Access

Bit-3 IDE/Floppy Access
The four categories are subsets of the primary events as
defined in PRI_ACT_EN and the occurrence of these events
can be checked through a common register PRI_ACT_STS.
As a peripheral timer, GP1 can be used to monitor one (or
more than one) of the above four device types by programming
the corresponding bit to one and the other bits to zero. Time
out of the GP1 timer indicates no activity of the corresponding
device type and appropriate action can be taken as a result.
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VT82C686A

ELECTRICAL SPECIFICATIONS

Absolute M aximum Ratings

Par ameter Min M ax Unit | Comment

Storage Temperature -55 125 0Cc | Ts

Case Operating Temperature 0 85 0C | T¢

Core Voltage 0 3.6 Volts | V¢

Suspend Voltage -05 Ve +0.3 | Volts | Vgus

USB Voltage -05 Ve +0.3 | Volts | Vys

Hardware Monitor Voltage -0.5 Vee+0.3 | Volts | Viawm

Battery Voltage -0.5 Ve +0.3 | Volts | Vear

Input voltage (3.3V only inputs) -05 Vcc+0.3 | Volts | FERR# USBCLK, PWRBTN#,
EXTSMI#, BATLOW#, FAN1,
FAN2, SMBCLK, SMBDATA

Input voltage (5V tolerant inputs) -05 55 Volts | All other inputs

Note: Stress above the conditions listed may cause permanent damage to the device. Functiona
operation of this device should be restricted to the conditions described under operating

conditions.
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DC Characteristics
TC = 0—8500, VCC= VCCS: VCCH= VCCU:3-3V 15%, VBAT=3-3V +03/-13V, GND=0V

Symbol | Parameter Min Max | Unit | Condition
Vi Input low voltage -05 0.8 \%
Viu Input high voltage 2.0 Vct+0.3 \Y
VoL Output low voltage - 0.45 \Y loL = 4.0mA
Vou Output high voltage 24 - \Y lon=-1.0mA
I Input leakage current - +10 UA 0<Vin<Vce
loz Tristate |leakage current - +20 UA 0.45<Vour<Vce

Power Characteristics (CG Rev E)
TC = 0'85OC, VCC: VCCT_ VCCH: VCCU:3-3V i5%, VBAT:3-3V +03/'13V, GND=0V

Symbol | Parameter Typ Max | Unit | Condition

lec Power Supply Current —VCC + VCCH 55 mA Operating
lccpos Power Supply Current —VCC + VCCH 23 mA POS

lcestr Power Supply Current —VCC + VCCH 0 mA STR

| cesor Power Supply Current —VCC + VCCH 0 mA Soft-Off
lecs Power Supply Current —VCCS 92 UA Operating

lccspos Power Supply Current —VCCS 104 UA POS

lcesstr Power Supply Current —VCCS 57 UA STR

| cessor Power Supply Current —VCCS 57 UA Soft-Off
lcce Power Supply Current —VBAT 10 UA All power states
Pcrip Power Dissipation 25 W Operating
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VT82C686A

PACKAGE MECHANICAL SPECIFICATIONS
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Figure 8. Mechanical Specifications— 352 Pin Ball Grid Array Package
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