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REVISION HISTORY
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VT82C596B PIPC
PCIl INTEGRATED PERIPHERAL CONTROLLER

PC98 CoMPLIANT PCI-TO-ISA BRIDGE
wITH ACPI, ENHANCED POWER M ANAGEMENT , SMBUS,
APIC, DISTRIBUTED DMA, SERIAL IRQ, PLUG AND PLAY ,
ULTRA DMA-33/66 MASTER MODE PCI-EIDE C ONTROLLER,
USB CONTROLLER , KEYBOARD CONTROLLER , AND RTC

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

— Combine with VT82C598 (Apollo MVP3) for a complete 66 / 75/ 83 / 100MHz Socket-7 PCI / AGP / ISA system
— Combine with VT82C693 (Apollo ProPlus) for a complete 66 / 100 MHz Socket-370 or Slot-1 PCI / ISA system
— Combine with VT82C693A (Apollo Pro133) for a complete 66 / 100 / 133 MHz Skt-370 or Slot-1 PCI / ISA system

* PC98 Compliant PCI to ISA Bridge

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

— Integrated Keyboard Controller with PS2 mouse support

— Integrated DS12885-style Real Time Clock with extended 256 byte CMOS RAM and Day/Month Alarm for ACPI
— Integrated USB Controller with root hub and two function ports

— Integrated UltraDMA-33/66 master mode EIDE controller with enhanced PCI bus commands

— PCI-2.1 compliant with delay transaction

— Eight double-word line buffer between PCI and ISA bus

— One-level PCI to ISA post-write buffer

— Supports type F DMA transfers

— Distributed DMA support for ISA legacy DMA across the PCI bus

— Sideband signal support for PC/PCI and serial interrupt for docking and non-docking applications
— Serial Interrupt input

— Fast reset and Gate A20 operation

— Edge trigger or level-sensitive interrupts

— Flash EPROM, 2Mb EPROM and combined BIOS support

— Supports positive and subtractive decoding

¢ Universal Serial Bus Controller

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

— Eighteen level (doublewords) data FIFO with full scatter / gather capabilities

— Root hub and two function ports

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

» Advanced Programmable Interrupt Controller (APIC)

— Integrated on-chip

— Control pins provided for support of optional external APIC
— Used to extend system interrupt capability

— PC98 compliant

Revision 0.3June 17, 1999 -1- Features
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¢ UltraDMA-33/66 Master Mode PCI EIDE Controller

— Dual channel master mode PCI supporting four Enhanced IDE devices

— Transfer rate up to 22MB/sec to cover PIO mode 4, multi-word DMA mode 2 drives, and beyond
— Extension to UltraDMA-33 interface for transfer rates to 33MB/sec

— Extension to UltraDMA-66 interface for transfer rates to 66MB/sec

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

— Dual DMA engine for concurrent dual channel operation

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

— Support ATAPI compliant devices including DVD devices

— Support PCI native and ATA compatibility modes

— Complete software driver support

— Supports glue-less “Swap-Bay” option with full electrical isolation

e System Management Bus Interface

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

* Sophisticated PC98-Compatible Mobile Power Management

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

— ACPI v1.0 Compliant

— APM v1.2 Compliant

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

— PCI bus clock run and PCI/CPU clock generator stop control

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

— Multiple suspend power plane controls and suspend status indicators

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

— Normal, doze, sleep, suspend and conserve modes

— Global and local device power control

— System event monitoring with two event classes

— Primary and secondary interrupt differentiation for individual channels

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

— Up to 22 general purpose input ports and 31 output ports

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

— Two programmable chip selects and one microcontroller chip select

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

— Thermal alarm support

— Cache SRAM power-down control

— Hot docking support

— 1/O pad leakage control

* Plug and Play Controller

— PClinterrupts steerable to any interrupt channel
— Dual interrupt and DMA signal steering for on-board plug and play devices
— Microsoft Windows 95¥ and plug and play BIOS compliant

» Built-in NAND-tree pin scan test capability
e 0.5u, 3.3V, low power CMOS process

* Single chip 324 pin BGA

Revision 0.3June 17, 1999 -2- Features
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OVERVIEW

The VT82C596B south bridge is a high integration, high performance, power-efficient, and high compatibility device that support
PCI / ISA bus bridge functionality to make a complete Microsoft PC98-compliant system. In addition to complete ISA extension
bus functionality, the VT82C596B includes standard intelligent peripheral controllers:

a)

b)

<)
d)

e)

f)
)

h)

i)

Master mode enhanced IDE controller with dual channel DMA engine and interlaced dual channel commands. Dedicate
FIFO coupled with scatter and gather master mode operation allows high performance transfers between PCI and ID
devices. In addition to standard PIO and DMA mode operation, the VT82C596B also supports the UltraDMA-33 standard to
allow reliable data transfer rates up to 33MB/sec throughput and the UltraDMA-66 standard for 66 MB/sec data transfer. Thi
IDE controller is SFF-8038i v1.0 and Microsoft Windows-95 / 98 / NT compliant.

Universal Serial Bus controller that is USB v1.1 and Universal HCI v1.1 compliant. The VT82C596B includes the root hub
with two function ports with integrated physical layer transceivers. The USB controller allows hot plug and play and
isochronous peripherals to be inserted into the system with universal driver support. The controller also implements legac
keyboard and mouse support so that legacy software can run transparently in a non-USB-aware operating syste
environment.

Keyboard controller with PS2 mouse support.

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

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. Additiong
functionality includes event monitoring, CPU clock throttling and stop (Intel processor protocol), PCI bus clock stop control,
modular power, clock and leakage control, hardware-based and software-based event handling, general purpose I/O, cl
select and external SMI.

Full System Management Bus (SMBus) interface.

Distributed DMA capability for support of ISA legacy DMA over the PCI bus. PC/PCI and Serial IRQ mechanisms are also
supported for docking and non-docking applications.

Plug and Play controller that allows complete steerability of all PCI interrupts to any interrupt channel. Three additional
steerable interrupt channels are provided to allow plug and play and reconfigurability of on-board peripherals for Windows
95 compliance.

Integrated APIC (see the Win98 Hardware Design Guide)

The VT82C596B also enhances the functionality of the standard ISA peripherals. The integrated interrupt controller shpports bo
edge and level triggered interrupts channel by channel. The integrated DMA controller supports type F DMA in addition to
standard ISA DMA modes. Compliant with the PCI-2.1 specification, the VT82C596B supports delayed transactions so tha
slower ISA peripherals do not block the traffic of the PCI bus. Special circuitry is built in to allow concurrent opethtah wi
causing dead lock even in a PCI-to-PCI bridge environment. The chip also includes eight levels (doublewords) of lirefouffers f
the PCI bus to the ISA bus to further enhance overall system performance.

CPU / Cache CA North Bridge MA/Command System Memory
CD MD
A
Sideband Signaf : PCI
Init / CPUreset
SMI7StopClk 1 vre205968 [ pe Expansion
FERR / IGNNE = s
RTC 324BGA [—IDE
Crystal — GPIO, Power Control, Reset

Boot ROM L ISA

Figure 1. PC System Configuration Using the VT82C596B

Revision 0.3June 17, 1999 -3- Overview
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\// VT82C596B
Figure 2. VT82C596B Ball Diagram (Top View)

Key] 1 | 2 ] 3] 4] 5] 6] 7] 8] 9] 10 11| 12 13 14 1§ 16 17 18 1b 20

PCIL AD ID AD FRA AD AD AD AD|PCI P | SD SD SD SD SD SD| PD PD
AlrRst# 27 seL 19 wMe# SERR# 13 g 5 1 |roB# GNT#| D6 D4 D13 DRQ DACKE A2 | D8 D7
P

AD AD AD AD | AD AD AD AD |Pci P |sb sb sb sb sb sb|PD PD
Bl 31 26 23 18 RDY# PAR 1o 3 4 0 |rRoc# REQ#| D9 D11 D1 low# A1 csi#| D9 De

AD AD AD AD T CBE AD CBE AD |Pck pPci| sD sb sb sb sb sb sb| Pb PD
Cl 3 25 22 17 ROY# 1# 11 o# 3 |Run#RoD# D7 D5 D3 D14 IOR# A0 cs3#| D0 Ds
P

AD CBE AD CBE AD AD AD AD P|lso sb sob sb sb|PD PD PD PD
DY 28 3¢ 20 2# STOP# 14 10 &6 2 ISNDlcik| ps D10 D2 D15 RDY| D12 D3 D11 D4

AD AD AD AD DEV AD AD PCI SD SD PD PD PD PD
El 20 24 21 16 sewx 15 JOND] 7 JVCC Jroasf VCC VCCIGND R b1 po fVCCl pD14 D1 D13 D2

usB-| GPo GP0O29 GPO PD PD PD PD PD
F1lpir| 28 sc 30 JVCC VCC VCC VCC liow# IOR# DRQ D15 DO

PIRQ| use-| Pl GPO GPO PO PD PD PD PD
Gl op# | Po+| 21 o 27 JVCC A0 A2 Al DACK# RDY
P P

cPl | use use| cPi  GPI PD PD |ACS# TH IRQO
HY 18 | P.- pPo-| 19 20 cs3# csi#|APDo RM# oOUT

use uss| cpi | Nc/fGND AAK#/ STP SER IRQ
J Joco# oci#| 14 |kevL] uss GND GND GND GND VREFIAPDL CLK# IRQ 1

P

KBCS# ROM GPI GPI [vcc ARQH#/
KImsor cse 16 17 | use GND GND GND GND ZZ SPKR \ygoyFERR# sLPA

RTC- GPI USB PCS GPI Y,
LVAE 13 clk of 15 GND GND GND GND gat | NEx INITINTR NMI
P P

REQlRTC x  x [|Ncy RSM PWR CPU A20

Aa# | cs# DIR# OE# |KBDT GND GND GND GND NC RsT# GD RST M#

GNT REQ| Nc/| Mc  Pcs vce || smwB RTC RC
NL a#  B# |kBek| cs#  1# sus JARRT# NC | %1 ng
P

A20G/| GNT REQ GNT |PIRQ sus GPI
Phusck| B c# c# | c VCCl LD ¢ RW ) SMi

CPU PCI PIRQ PIRQ vCC | CFG CFG SMB RTC
REstp# stP# A#  B# | NC jVCC VCC VCC R susf 1 2 CLK X2

sb sD |iocH SA B SA IRQ SA SA LA IRQ LA DACK SUS SUS GPO SMB
Ty 6 3 |Rroy OW# 15 JVCCRclk 9 3 4 1 23 12 18 s# | SD9|sTi# sTo# 8 DATA

RQ | sp |sMEM sA DRQ DRQ SA IRQ sA SA IRQ LA DACK MEM DRQ DRQ SUS BAT PWR
Ul o 2 | we 18 3 1 11 5 6 BALE o 10 20 o0# wg 6 7  C# LOW# BTN#

sb |brRQ| sb | sA back sA sa RQ sA IocS LA IRQ MEM DAck| sb SUS EXT
vy 7 2 o | 19 3 14 12 6 7 TC OSC 160 21 14 Rr#t 6# | 11 [TEST# Bz smm

RsT| sD sb |SMEM sA DAack SA RQ SA SA s IRQ LA DRQ| spb |pack| sb  spb | sus
WIEprv| 4 1 | Rt 17 1 RFSH# 19 4 5 2 BHE# 11 19 0 g8 | 7#] 13 15 | a#
P

o | sb SA SA IRQ SA DACK SA MCS LA IRQ LA DRQ| sb sp sp | IRQ
YlcHk#| 5 [ZWS# AEN IOR# 15 13 7 8 2# 3 16# 22 15 17 5 | 10 12 14 | s#

Note: Some of the pins above have alternate functions and alternate names.

all names.

The table above contains only one naméstsuatidepim descriptions contain
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Figure 3. VT82C596B Pin List (Numerical Order)

Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name
A0l O PCIRST# D06 10 AD14 H17 O PDCS1# N16 P VCCSUS ui7 | DRO7
A02 | 10 |AD27 DO7| 10| AD10 H18 O| APICCS#/D0/GPO13 N17 | SMBALRT#/GPJL1 U18 |O SUSC#/GPO F
A03 | | |IDSEL D08 | 10 | AD6 H19| | | THRM#/ GPI8 N18 -| NC Ul9 |I| BATLOW# / GPI9
A04 | 10 |AD19 D09| 10| AD2 H20| O | IROOUT / GPO14 N19 I| RTCX1 U2 1| PWRBTN#
AO05 | 10 |FRAME# D10| P |GND Jo1 I | USBOCO# N20 1| RCIN# V01l 1Q SD7
A0O6 | | |SERR# D11 || PCLK Jo2 1| USBOC1# POl 1©0 A20GATE/MSC vD2 |I DR
AO07 | 10 |AD13 D12| 10| SDD8 JO3 1| GPI14 POR2 O GNTB#/GPO10 V03 O SDO
A08 | 10 |AD9 D13| 10| SDD10 JO4 I| NC/KEYLOCK PO3 I| REC#/GPl4 V04| 10| SA19
AQ9 | 10 |AD5 D14| 10 | SDD2 JO5 | P | GNDUSB P04| O | GNTC#/GPO11 VO5 QO DACK3#
Al0 | 10 |AD1 D15| 10 | SDD15 J09 | P |GND PO5 | IOD| PIRQC# V06| 10 | SA14
All| | |PCIREQB# D16| | |SDRDY J10| P |GND P15 P | VCC V07 | 10 |SA12
Al2 | | |PGNT# D17| 10| PDD12 J11| P |GND P16 | |LID/GPI10 Vo8| || IR6
Al3 | 10 |SDD6 D18| 10| PDD3 J12| P |GND P17| O | SUSCLK V09 10| SA7
Al4 | 10 |SDD4 D19| 10| PDD11 J16 | P | VREF P18 I | RK /[ GPI12 vig O] TC
Al5 | 10 |SDD13 D20| 10| PDD4 J17 Q APICACK#/D1/GPQL2 P19 I GPI1/PME# 11 |1 OSC
Al6| | |SDDROQ EO1| 10 | AD29 J18| OD STPCLK# P20 OD SMI# V12 10 10CS16#
Al7 | O | SDDACK# EO2| 10| AD24 J19 || SERIQ/ GPI7 R0O1| O| CPUSTP#/ GPO1 V13 10 LA21
Al8 | O |SDA2 EO3| 10| AD21 J20 1| IRl R0O2| O | PCISTP#/ GPO18 V14 M4
Al19 | 10 |PDD8 EO4| 10| AD16 K01l 10| KBCS#/GPO26/MSOT RO3 10D R)R# V15| 10 | MEMR#
A20 | 10 |PDD7 EO5| 10| DEVSEL# K02 O] ROMCS# R04 10D RIB# V16| O | DACK6#
BO1| IO |AD31 EO6| 10| AD15 KO3 | | GPI16 RO5 -| NC VvViy 10 SD11
B02 | IO | AD26 EO7| P |GND K04 | | |GPI17 R0O6| P |VCC V18| | |TEST#
B0O3 | IO |AD23 EO8| 10| AD7 K05 | P |VCCUSB RO7| P | VCC V19| O |SUSB#/GPO15
B0O4 | 10 |AD18 EO9| P |VCC K09| P | GND R15| P | VCC V20 | IOD| EXTSMI#
BO5 | IO | IRDY# E10| | | PCIRBA# K10| P |GND R16| P | VCCSUS WO01| O | RSTDRV
B06| O | PAR E11| P |VCC K11| P |GND R17| 1 |CFG1 W02 10| SD4
BO7 | IO |AD12 E12| P |VCC K12| P |GND R18| | |CFG2 W03 10| SD1
B0O8 | 10 | AD8 E13| P |GND K16 | O |ZZ/ GPO19 R19 10 SMBCLK W04 Q SMEMR#
B09 | IO | AD4 E14| 10| SDD12 K17 O| SPKR R20 O RTCX2 W05 10 SAl1l7
B10 | 10 | ADO E15| 10| SDDO K18 || APICR#/WSC#/GPI§ TO0l 10| SD6 W06 Q DACK1#
B11| | |PCIREQC# E16| P |VCC K19 | | |FERR# TO2| 10| SD3 W07 10 RFSH#
B12 | O | PREX# E17| 10| PDD14 K20 OD SLP# TO3 10D IOCHRDY W08 10 SA10
B13 | IO | SDD9 E18| 10| PDD1 L01 O] RTCAS/GPO25 T04 10 IOW# W09 |1 QR
B14 | 10 | SDD11 E19 10| PDD13 LO2 || GPI13/SLPBTN# TO5 10 SAl6 W10 O SA5
B15| IO | SDD1 E20| 10| PDD2 LO3 1| USBCLK TO6 | P |VCC W11| 10 | SA2
B16 | O | SDIOW# FO1 10| USBP1+ L0O4 O PCSO# T07 O BCLK W12 |O SBHE#
B17| O | SDA1 F02| O| GPO28 LO5 I} GPI15 TA8 10 SA9 W3 || Qrl
B18 | O | SDCS1# FO3 O GPO29/SCI#09 | P |GND TO9 | 1 |IRQ3 W14| 10 | LA19/ GPO3
B19 | IO | PDD9 FO4| O| GPO30 L10 | P |GND T10 | 10 | SA4 W15 | | DRQO
B20 | IO | PDD6 FO5| P |VCC L11| P |GND T11 | 10 | SA1 W16, 10| SD8
C01| IO | AD30 FO6| P |VCC L12| P |GND T12 | 10 |LA23/ GPO7 W17 O| DACKT7#
C02| 10 | AD25 F14| P |VCC L16| P | VBAT T13 | | |IRQ12 W18| 10| SD13
C03| IO | AD22 F15| P |VCC L17 | OD | IGNNE# T14| 10| LA18/ GPO2 W19 10 SD15
C04 | IO | AD17 F16| O| PDIOW# L18 OD INIT T15 O DACK5# W20 O SUSA#
CO05| IO | TRDY# F17| O| PDIOR# L19 OD INTR T16 10 SD9 YQl IOCHCK# / GPIO
C06| IO | CBE1# F18 || PDDR L20 | OD | NMI T17 | O | SUSST1#/ GPO20 Y02 10 SD5
C07| IO |AD11 F19| 10| PDD15 MOl || RA#/GPI2 T18| O| SUSST2#/ GPO21 Y03 || ZWS#
C08| IO | CBEO# F20 10| PDDO MO2 Q RTCCS#/GPO24 T19 |O GPO8 Y04 | O AEN
C09| IO | AD3 GO01| 10D PIRD# M03| O | XDIR# / GPO22 T20 19 SMBDATA Y05 10 IOR#
C10| IO | PCKRUN# G02 10| USBPO+ MO4 QO XOE#/GPO23 uol |I Q& Y06 | IO | SA15
Cl1| | |PCIREQD# G03| 1 |GPI21 MO05 10| NC/KBDT uoz 10 SD2 Y07 10 SA13
C12| IO | SDD7 G04 O| GPOO M09 | P |GND U003 | O | SMEMW# Y08| | | IRQ7
C13| IO | SDD5 G05 O| GPO27 M10| P |GND Uo4 | 10 | SA18 Y09| 10| SA8
C14| 10 | SDD3 G06| P |VCC M11| P | GND Uo5| | |DRQ3 Y10| O | DACK2#
C15| 10 | SDD14 Gl O] PDAO M12| P |GND Uo6| | |DRQ1 Y11l | IO | SA3
C16| O | SDIOR# G17 O| PDA2 M16 - NC Uo7 10 SA11 Y12 10 MCS16#
C17| O | SDAO G18 O| PDA1 M17 || RSMRST# uQg8 (1) Y13 | 10 |LA22 / GPO6
C18| O | SDCS3# G19 O PDDACK# M18 || PWRGD U09 10 SA6 Yl4 || QRS
C19| 10 | PDD10 G20 1| PDRDY M19 OD CPURST Ul0 O BALE Y15 10 LAl17/GPO1
C20| 10 | PDD5 HO1l || GPI18 M20 OD A20M# Ull 10 SA0 Y16 Opod
D01 | 10 | AD28 HO02| 10| USBP1- NO1 O] GNTA#/GPO9 ulz | @O0 Y17| 10 | SD10
D02 | 10 |CBE3# HO3 10| USBPO- NO2 || R@B#/GPI3 U13| 10| LA20/ GPO4 Y18 10 SD12
D03 | 10 | AD20 HO4| 1 | GPI19 NO3 10| NC/KBCK Ul4 O DACKO# Y19 10 SD14
D04 | 10 | CBE2# HO5 || GPI20 NO4 O MCCS# uls 10 MEMW# Y20 @®B# | GPI6
D05 | 10 | STOP# H16 O| PDCS3# NG5 O PCS1# uie |1 OR
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Figure 4. VT82C596B Pin List (Alphabetical Order)

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

P01 10 A20GATE/MSCK|[ K19 | FERR# KO IOKBCS#/GPO26/MSDIM18 |  PWRGD B13 10 SDD09

M20 | OD | A20M# AO05| 10 | FRAME# Y15/ 10| LA17/GPO1 N20 I RCIN# D13 10 SDD10

B10 | 10 | ADOO D10| P |GND T14 | 10 |LA18/ GPO2 MO1 || RBA#/ GPI2 B14| 10| SDD11

A10 | 10 |ADO1 EO7| P |GND W14 | 10 |LA19/ GPO3 NO2 || RERB#/GPI3 E14| 10| SDD12

D09 | 10 | AD02 E13| P |GND Ul3| 10 |LA20/ GPO4 P03 || REC#/GPl4 Al5/ 10| SDD13

C09| 10 | ADO3 J09 | P |GND V13| 10 |LA21/ GPO5 W07 10| RFSH# Cl5 10 SDD14

B09 | 10 | AD0O4 J10| P |GND Y13 | 10 |LA22 / GPO6 P18 || RIi#/GPI12 D15 10 SDD15

A09 | 10 |ADO5 J11| P |GND T12 | 10 |LA23/ GPO7 K02 O| ROMCS# AlV7 O SDDACK#

D08 | 10 | AD06 J12| P |GND P16 | |LID/GPI10 M17 | | RSMRST# Al 1| SDD®

EO08 | 10 | ADO7 K09 | P |GND NO4| O | MCCS# W01 O| RSTDRV Cl6 QO SDIOR#

B08 | 10 | AD08 K10| P |GND Y12 | 10 |MCS16# LO1] O| RTCAS/GPO25 B16 O SDIOW#

AO08 | 10 |AD09 K11| P |GND V15 | 10 | MEMR# M02| O | RTCCS#/GPO2jt J1B SERIR GPI7

D07 | 10 |AD10 K12 | P |GND Ul5]| 10 | MEMW# N19| | |RTCX1 AO6| | | SERR#

C07| 10 | AD11 LO9 | P |GND Jo4 I | NC/KEYLOCK R20| O] RTCX2 D16 || SDRDY

BO7 | 10 |AD12 L10 | P |GND MO5| IO |NC/KBDT Ull| 10| SA0O K20 OD SLP#

AO07 | 10 |AD13 L11 | P |GND NO3| 10 |[NC/KBCK T11l| 10| SAO1 N17 || SMBALRT#/GPILL

D06 | 10 |AD14 L12 | P |GND M16| - |NC W11| 10 | SA02 R19 10, SMBCLK

EO06 | 10| AD15 M09 | P |GND N18| - |NC Y11| 10| SA03 T20, 10| SMBDATA

EO04 | 10| AD16 M10| P |GND RO5| - [NC T10| 10| SA04 W04 O| SMEMR#

C04| 10 | AD17 M11| P |GND L20 | OD | NMI W10| 10 | SA05 Uo3| O| SMEMW#

B04 | 10 |AD18 M12| P |GND V1il| | |OSC U09| 10| SA06 P20 OD SMI#

AO4 | 10 |AD19 JO5 | P |GNDUSB B06| O |PAR V09| 10| SAQ7 K17 O] SPKR

D03 | 10 | AD20 NO1| O | GNTA#/GPO9 C10 10 PCKRUN# YQ ID SA08 DO5 |O STOP#

EO03| 10| AD21 P02| O| GNTB#/GPO10 D11 PCLK TO 10 SA09 JI18 OD STPCLK#

C03| 10 | AD22 P04) O| GNTC#/GPO11 E10 | PCIRE# WO08| 10 | SA10 W20 O| SUSA#

B03 | 10 | AD23 P19| | | GPI1/PME# All || PCIREB# u07| 10| SA11 V19 O| SUSB#/GPO15

EO02 | 10 | AD24 LO2| | | GPI13/SLPBTN#f B1ll || PCIRE# V07| 10| SA12 Ul8 O| SUSC#/GPO16

C02| 10 | AD25 Jo3 1| GPI14 Cll 1| PCIRED# Y07 | 10 | SA13 P17 O] SUSCLK

B02 | 10 | AD26 LO5| | |GPI15 A0l O| PCIRST# V06 10 SAl4 T17 O SUSST1#/GP(20

A02 | 10 |AD27 KO3| | |GPI16 R02 O] PCISTP#/GPO18 Y06 10 SAl5 T18 |O SUSST2#/GHO21

D01 | 10 |AD28 KO4| | | GPI17 LO4| O] PCSO# TO5 10 SA16 V0 O TC

EO1| 10 | AD29 HO1| | | GPI18 NO5 O] PCS1# W05 10 SA17 V18 |I TEST#

C01| 10 | AD30 HO4| 1 | GPI19 Gl6 O PDAO uo4 10 SA18 H19 | THRM#/ GPI8

BO1 | 10 |AD31 HO5| | | GPI20 G18 O, PDAl V04 10 SA19 CO5 10 TRDY#

Y04 | O |AEN GO03| | | GPI21 G17 O] PDA2 WiR 19 SBHE# LO3 USBCLK

J17 | O | APICAK#//D1/012| G04 O GPOO00 H17 © PDCS1# V03 IO SDO00 J01 I USBOCO#

H18| O |APICCS#/D0/0O13| T19 Q GPOO08 H16 O PDCS3# W03 |IO0 SDO01 Jo2 | | USBOC1#

K18 | | |APICRO#/WSCH#/I5| G05 O| GPO27 F20 10 PDDO0O0O uo2 10 SD02 HO03 |IO USBPO-

Ul0| O |BALE F02| O | GPO28 E18 10 PDDO1 TO2 10 SDO3 Gp2 10 USBPO+

Ul9| | |BATLOW# / GPI9 FO3| O] GPO29/SCIOUTH# E20 10 PDDO02 W02 O SD04 HO2 |10 USBP1-

TO7 | O |BCLK F04| O | GPO30 D18 10 PDDO03 Y02 10 SDO05 FO1 |O USBPi1+

C08| IO | CBEO# AO3| || IDSEL D20 10| PDD04 TO1lL 10 SDO06 L16 | P |VBAT

C06| IO | CBE1# L17| OD IGNNE# Cc2 IO PDDO05 VOl 10 SDO07 EO9| P |VCC

D04 | 10 | CBE2# L18| OD INIT B20, 10| PDDO06 W16 10 SDO08 E11| P |VCC

D02 | 10 | CBE3# L19] OD INTR A20 10| PDDO7 T16 10 SD09 E12| P |VCC

R17| | |CFG1 Y01l | | IOCHCK# / GPIO Al9 1Q PDDO08 Y17 10 SD10 E16| P |VCC

R18| | |CFG2 TO3| 10D IOCHRDY B19 10 PDDO09 V1iy 10 SDi1 FO5| P |VCC

M19 | OD| CPURST V12 10| IOCS16# C19 10 PDD10 Y18 10 SD12 FO6| P |VCC

RO1| O | CPUSTP#/GPOI1f Y05 IO IOR# D19 10 PDD11 W18 |IO SD13 F14| P |VCC

Ul4 | O | DACKO# TO4| 10| IOW# D17 10| PDD12 Y19 10 SDi14 F15| P |VCC

WO06| O | DACK1# BO5| 10| IRDY# E19 10| PDD13 W19 10 SDi15 G06| P |VCC

Y10 | O |DACK2# H20| O |IRQOOUT/GPO14 E17 10 PDD14 C1 O SDAO P15| P |VCC

V05| O | DACK3# J20 1| IRO1 F19| 10| PDD15 B17 O] SDAl R0O6| P |VCC

T15| O | DACK5# TO9| 1 |IRQ3 G19| O | PDDACK# Al18 O| SDA2 RO7| P |VCC

V16 | O | DACK6# WO09| | | IRQ4 F18 | | PDDR) B18 | O | SDCS1# R15| P |VCC

W17| O | DACK7# uog| 1 | IRQ5 F17| O | PDIOR# Cl8 O] SDCs3# TO06| P |VCC

EO5| 10 | DEVSEL# V08| | | IRD6 F16| O | PDIOW# E15 10 SDDO00O N16| P | VCCSUS

W15| | |DRQO Y08 | | [IRQ7 Al2| | |PGNT# B15| 10| SDDO0O1 R16| P | VCCSUS

uUo6| | |DRQ1 Y20 | | |IRQ8# / GPI6 B12] O| PRe# D14 | 10 | SDD02 KO5| P |VCCUsSB

V02| | |DRQ2 uol| | |IRQ9 G20| | | PDRDY C14| 10| sSDDO03 J16 | P | VREF

uUo5| | |DRQ3 ulz2| | |IRQ10 RO3| IOD PIRA# Al4 | 10 |SDD04 MO3| O | XDIR# / GPO22

Y16 | | |DRQ5 W13| | |IRQ11 RO4| IOD PIROB# C13| 10| SDD05 M04 O| XOE#/GPO23

Ul6| | |DRQ6 T13| | |IRQ12 P0O5| IOD PIRC# Al13| 10 | SDD06 Y03 || ZWS#

Ul7| | |DRQ7 V14| | |IRQ14 G01| 10D PIRQD# Cl1l2| 10| sbDo07 K16 O| ZZ/GPO19

V20 | IOD| EXTSMI# Y14| | |IRQ15 U20| | | PWRBTN# D12 10| SDDO08

Referenced to VCCSUS: BATLOWH#, CFG1-2, EXTSMI#, GPI1, GPO8, IRQ8#, LID, PWRBTN#, PWRGD, RI#, RSMRST#, SUSA-C#, SUSST1+##, TEST
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Table 1. Pin Descriptions

PCI Bus Interface

Signal Name Pin # I/O| Signal Description

PCLK D11 I | PCI Clock. PCLK provides timing for all transactions on the PCI Bus.

FRAME# A5 IO | Frame. Assertion indicates the address phase of a PCI transfer. Negation inflicates
that one more data transfer is desired by the cycle initiator.

ADJ[31:0] B1, C1, E1, IO | Address/Data Bus. The standard PCIl address and data lines. The address is|driven

D1, A2, B2, with FRAME# assertion and data is driven or received in following cycles.
C2, E2, B3, C3,

E3, D3, A4,
B4, C4, E4, ES6,

D6, A7, B7,

C7, D7, A8,

B8, E8, D8,

A9, B9, C9,

D9, Al10, B10

C/BE[3:0]# D2, D4, C6, C8| 10| Command/Byte Enable. The command is driven with FRAME# assertion. Em/te
enables corresponding to supplied or requested data are driven on following clfpcks.

IRDY# B5 IO | Initiator Ready. Asserted when the initiator is ready for data transfer.

TRDY# C5 IO | Target Ready. Asserted when the target is ready for data transfer.

STOP# D5 IO | Stop. Asserted by the target to request the master to stop the current transactipn.

DEVSEL# E5 IO | Device Select.The VT82C596B asserts this signal to claim PCI transactions thfough
positive or subtractive decoding.

PAR B6 IO | Parity. A single parity bit is provided over AD[31:0] and C/BE[3:0]#.

SERR# A6 I System Error. SERR# can be pulsed active by any PCI device that detects a gystem
error condition. Upon sampling SERR# active, the VT82C596B can be programmed
to generate an NMI to the CPU.

IDSEL A3 I Initialization Device Select. IDSEL is used as a chip select during HCI
configuration read and write cycles.

PIRQA-D# R3, R4, P5, G1 I | PCI Interrupt Request. These pins are typically connected to the PCI bus INT|A#-
INTD# pins as follows:

PIRQA# PIRQB# PIRQC#  PIRQD#
PCI Slot 1 INTA# INTB# INTC# INTD#
PCI Slot 2 INTB# INTC# INTD# INTA#
PCI Slot 3 INTC# INTD# INTA# INTB#
PCI Slot 4 INTD# INTA# INTB# INTC#

PREQ# B12 O | PCI Request. This signal goes to the North Bridge to request the PCI bus.

PGNT# Al12 I | PCI Grant. This signal is driven by the North Bridge to grant PCI access tp the
VT82C5968B.

PCKRUN# C10 I0 | PCI Bus Clock Run. This signal indicates whether the PCI clock is or willjlbe

stopped (high) orunning (low). The VT82696B drives this signal low when the
PCI clock is running (default on reset) and releases it when it stops the PCl|c

lock.

External devices may assert this signal low to request that the PCI clock be restarted

or prevent it from stopping. Refer to the PCI Mobile Design Guide for more detgai
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CPU Interface

Signal Name Pin # I/O| Signal Description

CPURST M19 OD | CPU Reset. The VT82C596B asserts CPURST to reset the CPU during power{up.

INTR L19 OD | CPU Interrupt. INTR is driven by the VT82C596B to signal the CPU thaf| an
interrupt request is pending and needs service.

NMI L20 OD | Non-Maskable Interrupt. NMI is used to force a non-maskable interrupt to the
CPU. The VT82C596B generates an NMI when either SERR# or IOCHK# is
asserted.

INIT L18 OD | Initialization. The VT82C596B asserts INIT if it detects a shut-down special gycle
on the PCI bus or if a soft reset is initiated by the register

STPCLK# J18 OD | Stop Clock. STPCLK# is asserted by the VT82C596B to the CPU in resporse to
different Power-Management events.

SMI# P20 OD | System Management Interrupt. SMI# is asserted by the VT82C596B to the CPU
in response to different Power-Management events.

FERR# K19 I | Numerical Coprocessor Error. This signal is tied to the coprocessor error signg| on
the CPU. Internally generates interrupt 13 if active.

IGNNE# L17 OD | Ignore Numeric Error. This pin is connected to the “ignore error” pin on the CHU.

SLP# K20 OD | Sleep. Used to put the CPU to sleep. Used with slot-1 CPUs only. Not curfently
used with socket-7 CPUs.

Universal Serial Bus Interface

Signal Name Pin# | I/O| Signal Description

USBPO+ G2 IO | USB Port 0 Data +

USBPO- H3 IO | USB Port 0 Data -

USBOCO# J1 | | USB Port 0 Over Current Detect. Port 0 is disabled if this input is low.
USBP1+ F1 IO | USB Port 1 Data +

USBP1- H2 IO | USB Port 1 Data -

USBOC1# J2 | | USB Port 1 Over Current Detect. Port 1 is disabled if this input is low.
USBCLK L3 I USB Clock. 48MHz clock input for Universal Serial Bus interface

System Management Bus (SMB) Interface {C Bus)

Signal Name Pin# | I/O| Signal Description
SMBCLK R19 IO | SMB /I°C Clock.
SMBDATA T20 IO | SMB /I°C Data.
SMBALRT# / GPI11 N17 | MultiFunction Pin

SMB Alert. (Rx74[5] = 0) When the chip is enabled to allow it, assertion genefates
an IRQ or SMI interrupt or a power management resume event.
General Purpose Input 11. (Rx74[5] = 1) General purpose input.
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UltraDMA-33 / 66 Enhanced IDE Interface

Signal Name Pin # I/O| Signal Description

PDRDY / G20 | | EIDE Mode: Primary I/O Channel Ready. Device ready indicator

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

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

SDRDY / D16 | | EIDE Mode: Secondary 1/0 Channel Ready.Device ready indicator

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

SDSTROBE device may assert SDDMARDY# to pause output transfers
Secondary Device Strobelnput data strobe (both edges). Thé
device may stop SDSTROBE to pause input data transfers

PDIOR# / F17 O | EIDE Mode: Primary Device I/O Read._Device read strobe

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

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

SDIOR# / C16 O | EIDE Mode: Secondary Device I/0 ReadDevice read strobe

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

SHSTROBE may assert SHDMARDY# to pause input transfers
Host Strobe B Output strobe (both edges). The host may stgp
SHSTROBE to pause output data transfers

PDIOW# / F16 O | EIDE Mode: Primary Device 1/0 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 dEta
is transferred in an UltraDMA burst. Assertion of STOP by th
host during or after data transfer in UltraDMA mode signals the
termination of the burst.

SDIOW# / B16 O | EIDE Mode: Secondary Device 1/0O Write. Device write strobe

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

PDDRQ F18 | | Primary Device DMA Request. Primary channel DMA request

SDDRQ Al6 | | Secondary Device DMA RequestSecondary channel DMA request

PDDACK# G19 O | Primary Device DMA Acknowledge. Primary channel DMA acknowledge

SDDACK# Al7 O | Secondary Device DMA Acknowledge.Secondary channel DMA acknowledge

Revision 0.3June 17, 1999
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UltraDMA-33 / 66 Enhanced IDE Interface (continued)
Signal Name Pin # I/O| Signal Description
PDCS1# H17 O | Primary Master Chip Select. This signal corresponds to CS1FX# on the primarty
IDE connector.
PDCS3# H16 O | Primary Slave Chip Select. This signal corresponds to CS3FX# on the primary
IDE connector.
SDCS1# B18 O | Secondary Master Chip Select.This signal corresponds to CS17X# on the
secondary IDE connector.
SDCS3# C18 O | Secondary Slave Chip SelectThis signal corresponds to CS37X# on the seconflary
IDE connector.
PDA[2-0] G17, G18, O | Primary Disk Address. PDA[2:0] are used to indicate which byte in either the ATA
G16 command block or control block is being accessed.
SDA[2-0] A18, B17, O | Secondary Disk Address.SDA[2:0] are used to indicate which byte in either the
Cl7 ATA command block or control block is being accessed.
PDDJ[15-0] F19, E17, 10 | Primary Disk Data
E19, D17,
D19, C19,
B19, Al19,
A20, B20,
C20, D20,
D18, E20,
E18, F20
SDD[15-0] D15, C15, I0 | Secondary Disk Data
Al5, E14,
B14, D13,
B13, D12,
C12, A13,
C13, Al4,
C14, D14,
B15, E15
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ISA Bus Interface

Signal Name Pin # I/O | Signal Description
SA[19:0] V4, U4, W5, IO | ISA Address Bus
T5, Y6, V6,
Y7,V7, U7,
W8, T8, Y9,
V9, U9, W10,
T10, Y11,
W11, T11, U11
LA[23:17] T12,Y13,V13,| 10 | ISA “Latched” Address Bus: The LA[23:17] address lines are bi-directional.
U13, wi4, These address lines allow accesses to physical memory on the ISA bus up to
T14, Y15 16Mbytes.
SD[15:0] W19, Y19, IO | ISA Bus Data. SD[15:0] provide the data path for devices residing on the ISA bus.
W18, Y18,
V17, Y17, T16, SD7:4 are strap options for keyboard inputs 6:3 (see Function 0 Rx5A)
W16, V1, T1,
Y2, W2, T2,
U2, W3, v3
SBHE# w12 IO [ ISA 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 djring
refresh cycles.

IOR# Y5 IO | ISAI/O Read. IOR# is the command to an ISA I/O slave device which indicatels
that the slave may drive data on to the ISA data bus.

IOW# T4 IO | ISA /O Write. 10W# is the command to an ISA I/O slave device which indicates
that the slave may latch data from the ISA data bus.

MEMR# V15 IO | ISA Memory Read. MEMR# is the command to a memory slave which indicatgs
that it may drive data onto the ISA data bus.

MEMW# (UNRS) IO [ ISA Memory Write. MEMWH# is the command to a memory slave which indicafes
that it may latch data from the ISA data bus.

SMEMR# w4 O | ISA Standard Memory Read. SMEMR# is the command to a memory slave,
under 1MB, which indicates that it may drive data onto the ISA data bus

SMEMW# u3 O | ISA 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 ui1o O | ISA Bus Address Latch Enable. BALE is an active high signal asserted by the

VT82C596B to indicate that the address (SA[19:0], LA[23:17] and the SBHE#
signal) is valid

IOCS16# V12 IO | ISA 16-Bit I/O Chip Select. This signal is driven by I/O devices on the ISA Bus|to
indicate that they support 16-bit 1/O bus cycles.

MCS16# Y12 IO | ISA Memory Chip Select 16. ISA slaves that are 16-bit memory devices drive this
line low to indicate they support 16-bit memory bus cycles.

IOCHCK# Y1 I ISA 1/0 Channel Check. When this signal is asserted, it indicates that a parity pr
an uncorrectable error has occurred for a device or memory on the ISA Bus.

IOCHRDY T3 IOD | ISA I/O Channel Ready. This signal is normally high. Devices on the ISA Bus

assert IOCHRDY low to indicate that additional time (wait states) is required tg
complete the cycle.

ZWSH# Y3 | ISA Zero Wait State. Devices on the ISA Bus assert ZWS# to indicate that no ait
states are required.
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VT82C596B

ISA Bus Interface (continued)

AS an

=

for

Signal Name Pin # I/O| Signal Description
RFSH# w7 IO | Refresh. As an output RFSH# indicates when a refresh cycle is in progress.
input RESH# is driven by 16-bit ISA Bus masters to indicate refresh cycle.
AEN Y4 O | Address Enable. AEN is asserted during DMA cycles to prevent I/O slaves ffom
misinterpreting DMA cycles as valid 1/O cycles.
IRQOOUT / H20 O | Multifunction Pin
GPO14 Rx74[7]1=1 Interrupt Request 0 Output. Reflects the state of the internjal
system timer IRQO signal.

Rx74[7] =0 General Purpose Output 14
IRQ1 J20 | | Interrupt Request 1.
IRQ3 T9 I Interrupt Request 3.
IRQ4 W9 I Interrupt Request 4.
IRQ5 U8 I Interrupt Request 5.
IRQ6 V8 I Interrupt Request 6.
IRQ7 Y8 I Interrupt Request 7.
IRQ8# / GPI6 Y20 I Multifunction Pin

Rx5A[2] = 0 Internal RTC disablednterrupt Request 8 from external RTC

Rx5A[2] =1 Internal RTC enabledSeneral Purpose Input 6
IRQ9 Ul I Interrupt Request 9.
IRQ10 Uiz | | Interrupt Request 10.
IRQ11 W13 | | Interrupt Request 11.
IRQ12 T13 | | Interrupt Request 12.
IRQ14 V14 I Interrupt Request 14.
IRQ15 Y14 I Interrupt Request 15.
DRQ7-5, 3-0 u17, U1e, I DMA Request. Used to request DMA services from the internal DMA controll

Y16, U5, V2,
U6, Wi5s
DACK7-5, 3-0# W17, V16, O | Acknowledge. Used by the internal DMA controller to indicate that a reques
T15, V5, Y10, DMA service has been granted.
w6, U14

TC V10 O | Terminal Count. Asserted to DMA slaves as a terminal count indicator.
SPKR K17 O | Speaker Drive. The output of internal timer/counter 2.

Revision 0.3June 17, 1999
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VT82C596B

XD Interface

#is
rBus

5 the

d

Signal Name Pin # I/O| Signal Description
XDIR# / GPO22 M3 O | MultiFunction Pin
X-Bus Data Direction. (Rx75[6]=0) Asserted low for all I/O read cycles and for|
memory read cycles to the programmed BIOS or APIC address space. XDIH
tied directly to the direction control of a 74F245 transceiver that buffers the X
data and ISA-Bus data. SDO-7 connect to the “A” side of the transceiver ang
XDO0-7 connect to the “B” side. XDIR# high indicates that SDO-7 drives XDO{7.
General Purpose Output 22. (Rx75[6]=1) General purpose output.
XOE# | GPO23 M4 O | MultiFunction Pin
X-Bus Output Enable. (Rx75[6]=0) Asserted low for all decoded X-Bus cycles.
XOE# is tied directly to the output enable of a 74F245 transceiver that buffer,
X-Bus data and ISA-Bus data (see XDIR# above).
General Purpose Output 23. (Rx75[6]=1) General purpose output.
KBCS#/ GP0O26 K1 O | MultiFunction Pin
External Keyboard Controller Chip Select. (Rx76[2] = 0) Asserted during reg
or write accesses to 1/0 ports 60h and 64h.
General Purpose Output 26.(Rx76[2]=1) General purpose output.
ROMCS# K2 O | ROM Chip Select. Chip Select to the BIOS ROM.
MCCS# N4 O | Microcontroller Chip Select. Asserted during read or write accesses to /O forts
62h or 66h.
PCS[1-0]# N5, L4 (0]

write ISA address ranges. Devices selected by these pins are assumed to be
Bus (XDIR# and XOE# are enabled).

Programmable Chip Selects. Asserted during 1/O cycles to programmable reaF or

n the X-

Revision 0.3June 17, 1999
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VT82C596B

Internal Real Time Clock

5 to
AND

Signal Name Pin # I/O| Signal Description
RTCX1 N19 I RTC Crystal Input: 32.768 KHz crystal or oscillator input.
RTCX2 R20 O | RTC Crystal Output: 32.768 KHz crystal output
RTCCS#/ GP0O24 M2 O | MultiFunction Pin
External RTC Chip Select. (Rx76[0] = 0) Asserted for read or write accesse
RTC port 71h. Externally connected to a pair of OR gates (to logically
the chip select with IOR# and IOW#) to generate the active-low RTC reafl and
write commands.
General Purpose Output 24.(Rx76[0] = 1) General purpose output.
RTCAS / GPO25 L1 O | MultiFunction Pin
External RTC Address Strobe. (Rx76[1] = 0) Asserted for writes to RTC |
Port 70h.
General Purpose Output 25.(Rx76[1] = 1) General purpose output.
Internal Keyboard Controller
Signal Name Pin # I/O| Signal Description
KEYLOCK /PIRQ1 J4 | | Extended Function(PIIX4 PIRQ1)
Rx59[1]=1
Key Lock. Input to internal keyboard controller
KBCK / NC N3 IO | Extended Function(P11X4 No Connect)
Rx5A[0]=1 (Internal keyboard controller enablestrapped from XDO)
Keyboard Clock
KBDT /NC M5 10 | Extended Function(P11X4 No Connect)
Rx5A[0]=1 (Internal keyboard controller enablestrapped from XDO)
Keyboard Data
MSCK / A20GATE P1 IO | MultiFunction Pin
Rx5A[1]=0 (internal keyboard controller disabledtrapped from XD1)
Gate A20. From optional external keyboard controller
Rx5A[1]=1 (internal keyboard controller enablestrapped from XD1)
Mouse Clock. Mouse clock (extended function not available on P1IX4)
MSDT / KBCS# / GPO26| K1 IO | MultiFunction Pin

Rx5A[1]=0 (Internal keyboard controller disablestrapped from XD1)
Keyboard Controller Chip Select. (Rx76[2]=0 _external keyboard controll
enabled) Chip select for external keyboard controller.

General Purpose Output 26 (Rx76[2]=1 _external keyboard controll
disabled) General purpose output

Rx5A[1]=1 (Internal keyboard controller enablestrapped from XD1)

Mouse Data. Mouse data (extended function not available on P11X4)

Revision 0.3June 17, 1999
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VT82C596B

PC/PCI and Serial IRQ Control

ler

Signal Name Pin # I/O| Signal Description

REQI[A-CJ# / GPI[2-4] M1, N2, P3 I | PC/PCI DMA Requests. Used by PCI agent to request DMA serviges
per the PC/PCI protocol. For GPI functions refer to Rx7D[2-0].

GNT[A-CJ# / GPOJ[9-11] N1, P2, P4 O | PC/PCI DMA Grants. Used to acknowledge DMA services per fhe
PC/PCI protocol. For GPO functions refer to Rx7D[2-0].

SERIRQ / GPI7 J19 | | Serial Interrupt Request. Used with Distributed DMA. For GPI sge
Rx68[3]. 11
A20 Control

Signal Name Pin # I/1O Signal Description

A20GATE / MSCK P1 I Gate A20: Gate A20 output from optional external keyboard contrgl
if used. Logically combined with Port 92 bit-1 (Fast_A20) and ouput
on the A20M# signal. If the internal keyboard / PS2 mouse controller is
used, this pin becomes the mouse clock input (the A20GATE gjgnal
comes directly from the internal keyboard controller).

A20M# M20 oD A20 Mask. Connect to A20 mask input of the CPU.

APIC Interface
Signal Name Pin # I/O Signal Description
APICREQ# / WSC# / GPI5 K18 /171 MultiFunction Pin

Internal APIC Write Snoop Complete. (Rx74[7]=1 & Rx74[1]=1)

Asserted by the north bridge to indicate that all snoop activity on fthe

CPU bus initiated by the last PCI-to-DRAM write is complete and
that it is safe to perform an APIC interrupt.
External APIC Request.(Rx74[7]=1 & Rx74[1]=0) Asserted by

external APIC synchronous to PCICLK prior to sending an interrupt

over the APIC serial bus. This signals the VT82C596B to flush it
internal buffers.
General Purpose Input 5. (Rx74[7] = 0)

o7

APICCS#/ APICDO / GPO13

H18 | O/0O/0O

MultiFunction Pin

Internal APIC Data 0. (Rx74[7]=1 & Rx74[1]=1)

External APIC Chip Select. (Rx74[7]=1 & Rx74[1]=0) The
VT82C596B drives this signal active to select an external APIC (

—r

used). This occurs if the external APIC is enabled and a PCI cyd]e is

detected within the programmed APIC address range.
General Purpose Output 13.(Rx74[7] = 0)

APICACK# / APICD1/ GPO12

Ji7 | O/0O/0O

MultiFunction Pin
Internal APIC Data 1. (Rx74[7]=1 & Rx74[1]=1)
External APIC Acknowledge. (Rx74[7]=1 & Rx74[1]=0) Asserted b

the VT82C596B to indicate that it internal buffers have been flushed
(in response to APICREQ#). This indicates to the external APIC|that

the VT82C596B’s internal buffers have been flushed and that it ig
for the APIC to send its interrupt.
General Purpose Output 12. (Rx74[7] = 0)

Revision 0.3June 17, 1999
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VT82C596B

General Purpose Inputs

Signal Name Pin # I/O| Signal Description

GPI0 / IOCHCK# Y1 I General Purpose Input 0. (Rx74[0] = 0)

GPI1 / PME# P19 | | General Purpose Input 1.

GPI12 | REQA# M1 I General Purpose Input 2. (Rx7D[0] = 0)

GPI3 / REQB# N2 | | General Purpose Input 3. (Rx7D[1] = 0)

GPl4 /| REQC# P3 | | General Purpose Input 4. (Rx7D[2] = 0)

GPI5 / APICREQ# K18 | | General Purpose Input 5. (Rx74[7] = 0)

GPI6 / IRQ8# Y20 | | General Purpose Input 6. (Rx5A[2] = 1)

GPI7 / SERIRQ J19 | | General Purpose Input 7. (Rx68[3] = 0)

GPI8 /| THRM# H19 | | General Purpose Input 8. (Rx74[2] = 1)

GPI9 / BATLOW# U19 | | General Purpose Input 9. (Rx74[3] = 1)

GPI10/LID P16 | | General Purpose Input 10. (Rx74[4] = 1)

GPI11/ SMBALRT# N17 | | General Purpose Input 11. (Rx74[5] = 1)

GPI12 / RI# P18 | | General Purpose Input 12. (Rx74[6] = 1)

GPI13/ SLPBTN# L2 I General Purpose Input 13. Also functions as the ACPI sleep button if bit-9 of
register 0 of ACPI I/O Space (Function 3) is enabled

GPI14 J3 | | General Purpose Input 14.

GPI15 L5 I General Purpose Input 15.

GPI16 K3 I General Purpose Input 16.

GPI17 K4 I General Purpose Input 17.

GPI18 H1 | | General Purpose Input 18.

GPI19 H4 | | General Purpose Input 19.

GPI20/ PIRQO H5 | | General Purpose Input 20. (Rx59[0] = 1) See also Rx55[3:0]

GPI21/ PIRQ2 G3 | | General Purpose Input 21. (Rx59[2] = 1) See also Rx58[3:0]

The underlined name above indicates the default function on power up.

Revision 0.3June 17, 1999
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VT82C596B

General Purpose Outputs

—r

Signal Name Pin # I/O| Signal Description

GPOOQ G4 O [ General Purpose Output 0.

GPO1/LA17 Y15 I0 | General Purpose Output 1. Rx74[0] = 0.

GPO2/LA18 T14 I0 | General Purpose Output 2. Rx74[0] = 0.

GPO3/LA19 W14 I0 | General Purpose Output 3. Rx74[0] = 0.

GPO4/LA20 Ui13 I0 | General Purpose Output 4. Rx74[0] = 0.

GPO5/LA21 V13 I0 | General Purpose Output 5. Rx74[0] = 0.

GPO6/LA22 Y13 I0 | General Purpose Output 6. Rx74[0] = 0.

GPO7/LA23 T12 I0 | General Purpose Output 7. Rx74[0] = 0.

GPO8 T19 O | General Purpose Output 8. F3Rx54[1-0]. Optional 1Hz / 2Hz / 4Hz clock outp\
GPO9/ GNTA# N1 O | General Purpose Output 9. Rx7D[0] = 0.

GPO10/ GNTB# P2 O | General Purpose Output 10.Rx7D[1] = 0.

GPO11/ GNTC# P4 O | General Purpose Output 11.Rx7D[2] = 0.

GPO12/ APICACK# J17 O | General Purpose Output 12.Rx74[7] = 0.

GPO13/ APICCS# H18 O | General Purpose Output 13.Rx74[7] = 0.

GPO14/IRQOOUT H20 O | General Purpose Output 14.Rx74[7] = 0.

GPO15/ SUSB# V19 O | General Purpose Output 15.Rx75[0] = 1. See also F3Rx54[3].
GPO16/ SUSC# Ui8 O | General Purpose Output 16.Rx75[0] = 1. See also F3Rx54[2].
GPO17/ CPUSTP# R1 O | General Purpose Output 17.Rx75[1] = 1.

GPO18/ PCISTP# R2 O | General Purpose Output 18.Rx75[2] = 1.

GP0O19/ z2Z K16 O | General Purpose Output 19.Rx75[3] = 1.

GPO20/ SUSST1# T17 O | General Purpose Output 20.Rx75[4] = 1. See also F3Rx54[4].
GPO21/ SUSST2# T18 O | General Purpose Output 21.Rx75[5] = 1. See also F3Rx54[7].
GPO22/ XDIR# M3 O | General Purpose Output 22.Rx75[6] = 1.

GP0O23/ XOE# M4 O | General Purpose Output 23.Rx75[6] = 1.

GP0O24/ RTCCS# M2 O | General Purpose Output 24.Rx76[0] = 1.

GPO25/ RTCAS L1 O | General Purpose Output 25.Rx76[1] = 1.

GPO26/ KBCS# K1 O | General Purpose Output 26.Rx76[2] = 1.

GPO27 G5 O [ General Purpose Output 27.

GPO28 F2 O [ General Purpose Output 28.

GP0O29/ SCIOUT# F3 O | General Purpose Output 29.Rx74[7] = 0.

GPO30 F4 O | General Purpose Output 30.

The underlined name above indicates the default function on power up.
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VT82C596B

Power Management

Signal Name

Pin #

I/0

Signal Description

PWRBTN#

u20

Power Button. Used by the Power Management subsystem to monitq
external system on/off button or switch. The VT82C596B performs a 2
debounce of this input if Rx40[5] is set to 1. This input is reference
VCCSUS.

r an
00us
d to

SLPBTN#/ GPI13

L2

ACPI Sleep Button. General purpose input 13, but also functions as the A

sleep button if bit-9 of register 0 of ACPI I/O Space (Function 3) is enablef.

CPI

jon

RCIN#

N20

Reset CPU. This signal from an optional external keyboard controlle
used) causes an INIT signal to be generated to the CPU.

(if

RSMRST#

M17

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

bwer

EXTSMI#

V20

IOD

External System Management Interrupt. When enabled to allow it, a fallin
edge on this input causes an SMI# to be generated to the CPU to ent
mode. Once asserted, this pin should be held low for at least four PCI

0
er SMI

CLKSs.

The VT82C596B also asserts EXTSMI# in response to SMI# being actiyated

within the Serial IRQ function. This pin should be connected to an exf
pullup.

ernal

PCIREQI[A-DJ#

E10, All,
B11, C11

Power Management PCl Requests.Used by internal power management

to

monitor PCI requests for use of the PCI bus.

Revision 0.3June 17, 1999
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VT82C596B

Power Management (continued)

Signal Name

Pin #

I/0

Signal Description

LID / GPI10

P16

Notebook Computer Display Lid Open / Closed Monitor. Used by the
Power Management subsystem to monitor the opening and closing
display lid of notebook computers. Can be used to detect either low-tq
and/or high-to-low transitions to generate an SMI#. The VT82CH
performs a 200 usec debounce of this input if Rx40[5] is set to 1.
optionally be programmed as a general purpose input (Rx74[4]=1).

nf the
-high
96B
May

RI# / GPI12

P18

Ring Indicator. May be connected to external modem circuitry to allow
system to be re-activated by a received phone call. This input is referen
VCCSUS. May optionally be programmed as a general purpose
(Rx74[6]=1).

the
ced to
input

THRM# / GPI8

H19

Thermal Detect.
signal initiates hardware Clock Throttling mode. This causes STPCLK#
cycled at a preset programmable rate (see Function 3 configuration
Rx4C). May optionally be programmed as a general purpose
(Rx74[2]=1).

If the VT82C596B is enabled to allow it, asserting this

o be
space
nput

SCIOUT# / GPO29

F3

ACPI System Control Interrupt.
May optionally be programmed as a general purpose output (Rx74[7]=0).

Connected to the external APIC if uséd.

CPUSTP#/ GPO17

R1

CPU Clock Stop. Signals the system clock generator to disable the CPU
outputs.
(Rx75[1]=1).

tlock

May optionally be programmed as a general purpose Qutput

PCISTP#/ GPO18

R2

PCI Clock Stop. Signals the system clock generator to disable the PCI
outputs. May optionally be programmed as a general purpose (
(Rx75[2]=1).

lock
utput

ZZ | GPO19

K16

L2 Cache SRAM Low Power Mode. Used to power down the L2 Cac
SRAMs during CPU Stop Clock state. May optionally be programmed
general purpose output (Rx75[3]=1).

ne
as a

SUSA#

W20

Suspend Plane A Control. Asserted during power management POS, §
and STD suspend states. Used to control the primary power plane.

TR,

SUSB#/ GPO15

V19

Suspend Plane B Control.Asserted during power management STR and
suspend states. Used to control the secondary power plane. May option
programmed as a general purpose output (Rx75[0]=1).

5TD
ally be

SUSC#/ GPO16

(UNR:]

Suspend Plane C Control. Asserted during power management STD susfend

state. Used to control the tertiary power plane.
programmed as a general purpose output (Rx75[0]=1).

May optionally

be

SUSST1# GPO20

T17

Suspend Status 1.Typically connected to the North Bridge (e.g., VT82C}

98

Apollo MVP3) to provide information on host clock status. Asserted whefp the

system may stop the host clock, such as Stop Clock or during POS, S
STD suspend states. May optionally be programmed as a general p
output (Rx75[4]=1).

IR, or
urpose

SUSST2# GP0O21

T18

Suspend Status 2. Typically connected to other system devices to pro
information on system suspend state. Asserted during POS, STR, o
suspend states. May optionally be programmed as a general purpose

ide
STD
output

(RX75[5]=1).
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VT82C596B

Resets and Clocks

Signal Name Pin # I/O| Signal Description

PWRGD M18 | | Power Good. Connected to the PWRGOOD signal on the Power Supply.

PCIRST# Al O | PCI Reset. Active low reset signal for the PCI bus. The VT82C596B will asser
this pin during power-up or from the control register.

RSTDRV w1 O | Reset Drive. Reset signal to the ISA bus.

BCLK T7 O | Bus Clock. ISA bus clock.

0OSC V11 | | Oscillator. 14.31818 MHz clock signal used by the internal Timer.

SUSCLK P17 O | Suspend Clock. 32.768 KHz output clock for use by the North Bridge (&.9.,
VT82C598 Apollo MVP3) for DRAM refresh purposes. Stopped during Susperd-to-
Disk and Soft-Off modes.

Configuration and Test

Signal Name Pin # I/O| Signal Description

CFG1 R17 I | Configuration 1. Used to select the CPU type (0=Socket-7, 1=Slot-1). Determ|nes
the polarity of the INIT and CPURST signals.

CFG2 R18 I | Configuration 2. Used to select the type of decoding for the top 64 Kbytes of
memory (FFFFO0000h-FFFFFFFFh): 0 = Positive decode, 1 = Subtractive decqgde.

TEST# V18 I | Test. Used to select chip test modes. Pulled up externally to VCCSUS for noripal
operation. ”r

Power and Ground
Signal Name Pin # I/O| Signal Description
VCC E9, E11,E12,{ P | Core Power. 3.3V nominal (3.15V to 3.45V). This supply is turned on only when
E16, F5, F6, the mechanical switch on the power supply is turned on and the PWRON signal is
F14, F15, G6, conditioned high. This pin should be connected to the same voltage as the GPU 1/O
P15, R6, R7, circuitry.
R15, T6
VREF J16 P | Voltage Reference.5V nominal (4.75 to 5.25) to provide 5V input tolerance. This
voltage should be on only when the mechanical switch on the power supply is|turned
on and the PWRON signal is conditioned high.
VCCSUS N16, R16 P | Suspend Power.Always available unless the mechanical switch of the power slipply
is turned off. If the "soft-off" state is not implemented, then this pin cap be
connected to VCC. Signals powered by or referenced to this plane are: BATLOW#,
CFG1-2, EXTSMI#, GPI1, GPO8, IRQ8#, LID, RI#, SMBALRT#, SMBCLK,
SMBDATA, PWRBTN#, SUS[A-CJ#, SUSCLK, SUSST[1-2]#, TEST#, PWRQK,
RSMRSTH#.
VBAT L16 P | RTC Battery. Battery input for internal RTC (RTCX1, RTCX2)
VCCUSB K5 P | USB Differential Output Power Source(USBPO+, PO-, P1+, P1-)
GNDUSB J5 P | USB Differential Output Ground
GND D10, E7,E13,| P | Ground
J9-12, K9-12,
L9-12, M9-12

NC J4, M5, M16, No Connect
N3, N18, R5

Revision 0.3June 17, 1999

-20-

Pinouts



VT82C596B

REGISTERS

Table 3. Registers

Legacy 1/O Reqisters

Register Overview

Port |Master DMA Controller Registers | Default | Acc
The following tables summarize the configuration and I/O 00_|Channel 0 Base & Current Address RW
registers of the VT82C596B. These tables also document the 01 |Channel 0 Base & Current Count RW
power-on default value (“Default”) and access type (“Acc”) for 02 |Channel 1 Base & Current Address RW
each register. Access type definitions used are Rw__03 |Channel 1 Base & Current Count RW
(Read/Write), RO (Read/Only), “—" for reserved / used| 04 [Channel 2 Base & Current Addresg RW
(essentially the same as RO), and RWC (or just WC) (Read|/ 05 |Channel 2 Base & Current Count RW
Write 1's to Clear individual bits). Registers indicated as RW|__06 |Channel 3 Base & Current Address RW
may have some read/only bits that always read back a fixgd 07 |Channel 3 Base & Current Count RW
value (usually O if unused); registers designated as RWC gr 08 |Status / Command RW
WC may have some read-only or read write bits (see individual 09 |Write Request WO
register descriptions for details). 0A [Write Single Mask WO
Detailed register descriptions are provided in the following__0B |[Write Mode WO
section of this document. All offset and default values arg__OC _|Clear Byte Pointer FF WO
shown in hexadecimal unless otherwise indicated 0D |Master Clear wo
OE [Clear Mask WO
Table 2. System I/O Map OF |Read / Write Mask RW
Port Function Actual Port Decoding
00-1F Master DMA Controller 0000 0000 000®NN on(;t %&Lster interrupt Controller Regs | Default Aci
aster Interrupt Control —
20-3F Master Interrupt Controller 0000 0000 0G&kxn 21 |[Master Interrupt Mask — *
40-5F Timer / Counter 0000 0000 01®xnn 20 |Master Interrupt Control Shadow — [RW
60-6F  Keyboard Controller 0000 0000 0bgn L2, HHaster Interupt Masg.Sthgw — [RW
(60h) KBC Data 0000 0000 0110 X0Ox0 I sShadow registers are disable
(61h) Misc Functions & Spkr Ctrl 0000 0000 01&1 - -
(64h) KBC Command / Status 0000 0000 0110 x1x0 |-Eoit |Timer/Counter Registers Default | Acc
. 40 |[Timer / Counter 0 Count RW
70-77 RTC/CMOS/NMI-Disable 0000 0000 0111 0NN [~ 23 [Timer / Counter L Count RW
78-7F -available for system use- 0000 0000 0111 1xxx 42 |Timer/ Counter 2 Count RW
80 -reserved- (debug port) 0000 0000 1000 0000 | 43 |[Timer/ Counter Control WO
81-8F DMA Page Registers 0000 0000 106an
90-91 -available for system use- 0000 0000 1001 000x | _Port |Keyboard Controller Registers Default | Acc
92 System Control 0000 0000 1001 0010 | 60 |Keyboard Controller Data RW
93-9F -available for system use- 0000 0000 1001 nnnn| 61 [Misc Functions & Speaker Control RW
AO-BF  Slave Interrupt Controller 0000 0000 10&%n 64 |Keyboard Ctrir Command / Status RW
CO-DF Slave DMA Controller 0000 0000 1168nnx Port |CMOS / RTC / NMI Registers Default 1Acc
EO-FF -available for system use- 0000 0000 10 70 |CMOS Memory Address & NMI Dida WO
100-CF7 -available for system use- 71 |CMOS Memory Data (128 bytes) RW
CF8-CFB PCI Configuration Address 0000 1100 1111 10xx 72_|CMOS Memory Address R
CFC-CFF PCI Configuration Data 0000 1100 1111 11xx ;i gmgg mzmgg /[:jg’: 6(5356 bytes) RRX/V
DOO-FFFF -available for system use- 75 |CMOS Memory Data (256 bytes) RW

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

RTC control occurs via specific CMOS data locations (0-0Dh).
Ports 72-73 may be used to access all 256 locations of CMOS.
Ports 74-75 may be used to access CMOS if the internal RTC is
disabled.
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Port |DMA Page Registers Default |Acc Port |Slave DMA Controller Registers Default |Acc
87 |DMA Page - DMA Channel 0 RW CO |Channel 0 Base & Current Address RW
83 |DMA Page - DMA Channel 1 RW C2 |Channel 0 Base & Current Count RW
81 |DMA Page - DMA Channel 2 RW C4 |Channel 1 Base & Current Address RW
82 |DMA Page - DMA Channel 3 RW C6 |Channel 1 Base & Current Count RW
8F [DMA Page - DMA Channel 4 RW C8 |Channel 2 Base & Current Address RW
8B |DMA Page - DMA Channel 5 R\V CA |Channel 2 Base & Current Count RW
89 |DMA Page - DMA Channel 6 RW CC |Channel 3 Base & Current Addresg RW
8A [DMA Page - DMA Channel 7 RW CE [Channel 3 Base & Current Count RW
DO [Status /Command RW
Port |System Control Registers Default [Acc D2 |Write Request WO
92 |System Control RW D4 |[Write Single Mask WO
D6 [Write Mode WO
Port |Slave Interrupt Controller Regs Default |Acc D8 |Clear Byte Pointer FF wo
AO |Slave Interrupt Control — * DA |Master Clear WO
Al |Slave Interrupt Mask — * DC |Clear Mask WO
A0 |Slave Interrupt Control Shadow — |RW DE [Read / Write Mask RW
Al |Slave Interrupt Mask Shadow — |RW

* RW accessible if shadow registers are disabled
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PCI Function 0 Reqisters - PCI-to-ISA Bridge

Configuration Space PCI-to-ISA Bridge Header Registers

Configuration Space PCI-to-ISA Bridge-Specific Registers

Offset|PCI Configuration Space Header | Default |Acc Offset|Plug and Play Control Default |Acc
1-0 |Vendor ID 1106 R( 50 |-reserved- (do not program) 24 RW
3-2 |Device ID 0596 R 51-53| -reserved- 00 —
5-4 |Command 0087 |RW 54 |PCI IRQ Edge / Level Selection 00 RW
7-6 |Status 0200 |WC 55 |PnP Routing for External MIRQO-1 00 RW
8 |Revision ID nn RQ 56 |PnP Routing for PCI INTB-A 00 RW
9 |Programming Interface 00 RO 57 |PnP Routing for PCI INTD-C 00 RW
A |[Sub Class Code 01 RPO 58 |[PnP Routing for External MIRQ2 00 RW
B |Base Class Code 06 RO 59 [PIRQ Pin Configuration 04 RW
C |-reserved- (cache line size) 00 — 5A |[KBC/RTC Control X471 RW
D |-reserved- (latency timer) 00 —+ 5B |Internal RTC Test Mode 00 RW
E |Header Type 80 RO 5C |DMA Control 00 RW
F |Built In Self Test (BIST) 00 RO 5F-5D| -reserved- 00 —
10-27| -reserved- (base address registers 00 — 1 Bit 7-4 power-up default value depends on external strapping
28-2B| -reserved- (unassigned) 00 —
2F-2C| Subsystem ID Read 00 RO |Offset|Distributed DMA Default |Acc
30-33| -reserved- (expan. ROM base addf) 0q — | 61-60| Channel 0 Base Address / Enable 0040 RW
34-3B| -reserved- (unassigned) 00 L [63-62]| Channel 1 Base Address / Enable 0000 |RW
3C |-reserved- (interrupt line) 00 -+ | 65-64| Channel 2 Base Address / Enable 0000 |RW
3D [-reserved- (interrupt pin) 00 - | 67-66| Channel 3 Base Address / Enable 00Q0 |RW
3E |-reserved- (min gnt) 00 -+ 69-68| Serial IRQ Control 0000 | RW
3F |-reserved- (max lat) 00 - |6B-6A|Channel 5 Base Address / Enable 000p |RW
6D-6C| Channel 6 Base Address / Enable 00dJ0 |RW
Configuration Space PCI-to-ISA Bridge-Specific Registers 6F-6E| Channel 7 Base Address / Enable 0000 |RW
Offset|ISA Bus Control Default |Acc -
40 |ISA Bus Control 00 RW [Offset|Miscellaneous Default |Acc
21 |ISA Test Mode 00 RW 70 |Subsystem ID Write 00 WP
42 |I1SA Clock Control 00 | Ry} |[[L-73|reserved- 00 -
43 |ROM Decode Control 00 RW L77-74 GPIO / Chip Select Control 0000 0000 RW
44 |Keyboard Controller Control 00 RW 7B-78| Programmable Chip Select Contro 0000 4000 [RW
45 |Type F DMA Control 00 rRW [7F-7C| PC/PCI Control . 0000 0000 RW
46 |Miscellaneous Control 1 00 RW 80 |[Programmable Chip Select Mask 00 RW
47 |Miscellaneous Control 2 00 RW 81 |[ISA Positive Decoding Control 1 00 RW
28 |Miscellaneous Control 3 o1 RW 82 |[ISA Positive Decoding Control 2 00 RW
29 |-reserved- 00 | 83 |ISA Positive Decoding Control 3 00 RW
4A_|IDE Interrupt Routing 04 RW 84 |ISA Positive Decoding Control 4 00 RW
4B |-reserved- 00 ] 85-86| -reserved- 00 —
4C |DMA / Master Mem Access Contro| 1 00 RW 87 |Testl 00 RW
4D |DMA / Master Mem Access Control 2 00 RwW 88 |Test2 00 RW
AF-4E| DMA / Master Mem Access Contro] 3 030 Rw |89 _[PLL Control 00 RW
8A-FF|-reserved- 00 —
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PCI Function 1 Reqisters — IDE Controller

Configuration Space IDE Header Reqisters

Configuration Space IDE-Specific Reqisters

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

8 [Revision ID nn RQ 44 | Miscellaneous Control 1 68 RW
9 [Programming Interface 85 |RW 45 | Miscellaneous Control 2 00 RW
A |Sub Class Code 01 RPD 46 |Miscellaneous Control 3 (0] RW
B |Base Class Code 01 RO |4B-48| Drive Timing Control ABABABAB| RW
C |-reserved- (cache line size) 00 — 4C |Address Setup Time FF RW
D [Latency Timer 00 RW 4D |-reserved- (do not program) 00 |RW
E |Header Type 00 RO 4E |Sec Non-1F0 Port Access Timing FF RW
F [Built In Self Test (BIST) 00 RO 4F | Pri Non-1F0 Port Access Timing FF RW
13-10| Base Address — Pri Data / Commahd 000001F0| RQ 53-50| UltraDMA33 Extd Timing Control 03030303 RW
17-14| Base Address — Pri Control / Status ~ 0000¢3F4 | ROl 54 [UltraDMA FIFO Control 06 RW
1B-18|Base Address — Sec Data / Command 00000170| RQ55-5F| -reserved- 00 —
1F-1C| Base Address — Sec Control / Status 00000374/ RO 61-60| IDE Primary Sector Size 0200] RW
23-20| Base Address — Bus Master Contrgl  00000&¥¢ 62-67| -reserved- 00 —
24-2F| -reserved- (unassigned) 00 — | 69-68| IDE Secondary Sector Size 020( RW
30-33| -reserved- (expan ROM base addr 00 — | 69-6F| -reserved- 00 —
34-3B| -reserved- (unassigned) 00 — 70 |IDE Primary Status 00 RW
3C |[Interrupt Line OE RW 71 |IDE Primary Interrupt Control 00 RW
3D |Interrupt Pin 00 R( 72-73| -reserved- 00 —
3E |Minimum Grant 00 R( 74 |IDE Primary Command 1 00 RW
3F |Maximum Latency 00 RO 75 |IDE Primary Command 2 00 RW
76-77| -reserved- 00 —
78 |IDE Secondary Status 00 RW
79 |IDE Secondary Interrupt Control 00 RwW
7A-7B|-reserved- 00 —
7C |IDE Secondary Command 1 00 RW
7D |[IDE Secondary Command 2 00 RW
7E-7F| -reserved- 00 —
83-80| IDE Primary S/G Descriptor Address 0000 0000 |RW
84-87| -reserved- 00 —
8B-88| IDE Secondary S/G Descriptor Addr 0000 0D00 RW
8C-FH -reserved- 00 —
I/O Registers — IDE Controller (SFF 8038 v1.0 Compliant
Offset|IDE I/O Reqgisters Default |Acc
0 |Primary Channel Command 00 RW
1 |-reserved- 00 —
2 |Primary Channel Status 00 WC
3 |-reserved- 00 —
4-7 |Primary Channel PRD Table Addr 00 RW
8 |Secondary Channel Command 00 RW
9 |-reserved- 00 —
A |Secondary Channel Status 00 WC
B |-reserved- 00 —
C-F | Secondary Channel PRD Table Addr 00 RW
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PCI Function 2 Registers — USB Controller

Configuration Space USB Header Registers I/0 Reqgisters — USB Controller

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

10-1F| -reserved- 00 —

23-20| Base Address 000003RW

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

3E-3F| -reserved- 00 —

Configuration Space USB-Specific Registers

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

42-43| -reserved- 00 RO

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

46-47| -reserved- (test) RO

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

61-BF| -reserved- 00 —

C1-CQ| Legacy Support 2000 |RW

C2-FH -reserved- 00 —
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PCI Function 3 Reqisters — Power Management

Configuration Space Power Management Header Registers

Configuration Space Power Management-Specific Registers

Offset|PCI Configuration Space Header Default [Acc Offset|Power Management Default [Acc
1-0 [Vendor ID 1106 R( 40 |Debounce Control 00 RW
3-2 |Device ID 3050 | Rd 41 |General Configuration 00 RW
5-4 |Command 0000 | RO 42 | SClI Interrupt Configuration 00 | RW
/-6 |Status 0280 |WC 43 |-reserved- 00 —

g Iljewsmn D nn RQ 45-44| Primary Interrupt Channel 0000] RW

rarammiry Interface oot RO

A |Sub Class Code oot RO 47-46| Secondary Interrupt Channel 000( RW

B |Base Class Code not RO 4B-48| Power Mgmt 1/O Base (256 Bytes) 0000 0p01 RW

C _|Cache Line Size 00 RO 4C |Host Bus Power Management Conirol 00 RW

D |Lateny Timer 00 RO 4D |[Clock Stop Control 00 RW

E Header Vpe 00 RO AE-AF| -reserved- 00 —
1OF3F B:sszrved Ogo ROl [553-50] GPO/1 Timer Control 0000 00p0 RW

== - — — 54 |GPIO Select 00 RW

T Default values may be changed by writing to offsets 61-63h. 55 [Wakeup Control 00 RW

56-57| -reserved- 00 | —
5B-58| GP2/3 Timer Control 0000 00p0 RW
5C-60| -reserved- 00 | —

61 |Write value for Offset 9 (Prog Intfc) 00 |WO

62 |Write value for Offset A (Sub Class| 00 (WO

63 |Write value for Offset B (Base Clags) 00 WO
64-8F| -reserved- 00 | —
Offset|System Management Bus Default |Acc
93-90| SMBus I/O Base 0000 00Pp1 RW
94-D1| -reserved- 00 | —

D2 |SMBus Control 00 RW

D3 |SMBus Host Slave Command 00 RW

D4 |SMBus Slave Address for Port 1 00 RW

D5 |SMBus Slave Address for Port 2 00 RW

D6 |SMBus Revision ID nn |RO
D7-FF| -reserved- 00 | —
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I/O Space System Management Bus Reaqisters

1/0O Space Power Management- Reqisters

Offset|System Management Bus Default [Acc Offset|Basic Control / Status Rejisters Default |Acc
0 |SMBus Host Status 00 |WC 1-0 |Power Management Status 000QWC
1 |[SMBus Slave Status 00 RW 3-2 [Power Management Enable 000( RW
2 |SMBus Host Control 00 RW 5-4 |Power Management Control 0000 RW
3 |SMBus Host Command 00 RW 6-7 |-reserved- 00 | —
4 |SMBus Host Address 00 RW B-8 |Power Management Timer 0000 0000 RW
5 |SMBus Host Data 0 00 RW C-F |-reserved- 00 | —
6 |SMBus Host Data 1 00 RW | Offset|Processor Reisters Default [Acc
7 |SMBus Block Data 00 RW 13-10| Processor and PCI Bus Control 0000 Q000 |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 Offset|General Purpose Rejisters Default |Acc
E-F |-reserved- 00 | — 21-20| General Purpose Status 0oopwC
23-22| General Purpose SCI Enable 000D [RW
25-24| General Purpose SMI Enable 0000 RW
26-27| -reserved- 00 | —
Offset|Generic Raisters 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 0QUaC
37-34| Primary Activity Detect Enable 0000 000 RW
3B-38| GP Timer Reload Enable 0000 0000 RW
3C-3F| -reserved- 00 | —
Offset|General Pumpose I/O Raisters Default |Acc
40 |General Purpose Control 00 RW
41-43| -reserved- 00 | —
45-44| External SMI Input Value input | RO
46-47| -reserved- 00 | —
4B-48| GPI Port Input Value input | RO
4F-4C| GPO Port Output Value 7FFFFAFF RW
50-FF| -reserved- 00 | —
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Configuration Space 1/O

Mechanism #1

These ports respond only to double-word accesses. Byte or
word accesses will be passed on unchanged.

Port CFB-CF8 - Confiquration Address ..........c.cceeeueeee... RW
31 Configuration Space Enable
O Disabled .......cccccvviviiiiiiiiiee, default

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

Port CFF-CFC - Configuration Data ..........ceuiiieeniiiennnsee. RW

Refer to PCI Bus Specification Version 2.1 for further details
on operation of the above configuration registers.
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Reaqister Descriptions Port 92h - System CONtrol........oeeveeeineiiieiiiiiiiiiiieiienes RW
7-6 Hard Disk Activity LED Status
0 Off e default
Legacy /O Ports 1-3 On
This group of registers includes the DMA Controllers, 5-4 Reserved ... always reads 0

Interrupt Controllers, and Timer/Counters as well as a number 3
of miscellaneous ports originally implemented using discrete 2
logic on original PC/AT motherboards. All of the registers 1
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 O
information purposes only. Detailed descriptions of the
actions and programming of these registers are included in
numerous industry publications (duplication of that
information here is beyond the scope of this document). All of
these registers reside in I/O space.

Port 61 - Misc Functions & Speaker Control ................. RW

7 Reserved

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

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

Power-On Password Bytes Inaccessahlalefault=0
Reserved ... always reads 0
A20 Address Line Enable
0 A20 disabled / forced 0 (real mode) ...... default
1 A20 address line enabled
High Speed Reset
0 Normal
1 Briefly pulse system reset to switch from
protected mode to real mode

4  Refresh Detected........uuuueiiieeiiiiiiiieiiiiiiiiies RO
This bit toggles on every rising edge of the ISA bus
REFRESH# signal.
3  IOCHCK# Disable.........ccccceeiiiiiiiiiieeiiiiiiieeees RW
0 Enable IOCHCK# assertions.................. default
1 Force IOCHCK# inactive and clear any
“IOCHCK# Active” condition in bit-6

2 Reserved ..., RW, default=0

1 Speaker Enable........cccccooiimiiiiiiiiiiie e, RwW
0 Disable ... default
1 Enable Timer/Ctr 2 output to drive SPKR pin

0 Timer/Counter 2 Enable............ccouvviieiiiiiinnennnnnn. RW
0 Disable ..ccvvvvvieeeeii default
1 Enable Timer/Counter 2
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Keyboard Controller Reqisters Port 64 - Keyboard / Mouse Status ............eiieeuiiieeiieennnses RO

The keyboard controller handles the keyboard and mouse O

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

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

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

Bit Input Port Lo Code Hi Code

Keyboard Output Buffer Full
0 Keyboard Output Buffer Empty............. default
1 Keyboard Output Buffer Full

Input Buffer Full

0 Input Buffer EMpty......cccccviiiiiineinnnnnn. default
1 Input Buffer Full

System Flag
0 Power-On Default..........cocoveiiveeiinenenns default

1 Self Test Successful

Command / Data
0 Last write was data write ....................... default
1 Last write was command write

Keylock Status

0 Locked
1 Free
Mouse Output Buffer Full
0 Mouse output buffer empty.............c...... default

1 Mouse output buffer holds mouse data
General Receive / Transmit Timeout
O NOEBITON oo default
1 Error
Parity Error
0 No parity error (odd parity received)..... default
1 Even parity occurred on last byte received
from keyboard / mouse

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

P10 - Keyboard Data In BO B8
P11 - Mouse Data In Bl B9
P12 - Turbo Pin (PS/2 mode only) B2 BA
P13 - user-defined B3 BB
P14 - user-defined B6 BE
P15 - user-defined B7 BF

P16 - user-defined - -
P17 - undefined - -
Qutput Port Lo Code Hi Code
P20 - SYSRST (1=execute reset) - -
P21 - GATEA20 (1=A20 enabled) - -

P22 - Mouse Data Out B4
P23 - Mouse Clock Out B5
P24 - Keyboard OBF Interrupt (IRQ1) —

BC
BD

P25 - Mouse OBF Interrupt (IRQ 12) -
P26 - Keyboard Clock Out - -
P27 - Keyboard Data Out - -

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

rol Nourwnkrof Nousrwnro

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

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

Reserved ..o always reads 0
PC Compatibility
0 Disable scan conversion
1 Convert scan codes to PC format; convert 2-
byte break sequences to 1-byte PC-compatible

break codes..........ccoeeveiiiiiiiiiiii e, default
Mouse Disable
0 Enable Mouse Interface..........cccoeeeunveeee. default

1 Disable Mouse Interface

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

Keyboard Lock Disable

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

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

controller. The command codes recognized by the
VT82C596B are listed n the table below.

Note: The VT82C596B Keyboard Controller is compatible
with the VIA VT82C42 Industry-Standard Keyboard
Controller except that due to its integrated nature, many of the
input and output port pins are not available externally for use
as general purpose I/O pins (even though P13-P16 are set on
power-up as strapping options). In other words, many of the
commands below are provided and “work”, but otherwise
perform no useful function (e.g., commands that set P12-P17
high or low). Also note that setting P10-11, P22-23, P26-27,
and TO-1 high or low directly serves no useful purpose, since
these bits are used to implement the keyboard and mouse ports
and are directly controlled by keyboard controller logic.

Table 4. Keyboard Controller Command Codes

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

(always returns F1h to indicate not installed) C9h
AT7h Disable Mouse Interface
A8h Enable Mouse Interface CAh
A%h Mouse Interface Test (puts test results in port 60h)

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

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

ADh Disable Keyboard Interface D2h
AEh Enable Keyboard Interface

AFh Return Version # D3h

BOh Set P10 low
Bilh Set P11 low

B2h Set P12 low D4h
B3h Set P13 low EOh
B4h Set P22 low Exh
B5h Set P23 low Exh

B6h Set P14 low
B7h Set P15 low
B8h Set P10 high
B9h Set P11 high
BAh Set P12 high
BBh Set P13 high
BCh Set P22 high
BDh Set P23 high
BEh Set P14 high
BFh Set P15 high

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

the output buffer)

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

Poll input port high (same except P15-17)

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

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

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

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

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

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

All other codes not listed are undefined.
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DMA Controller I/O Reqisters

Ports 00-0OF - Master DMA Controller

Ports CO-DF - Slave DMA Controller

Channels 0-3 of the Slave DMA Controller control System

DMA Channels 4-7.

Channels 0-3 of the Master DMA Controller control System registers:

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

registers:
I/O Address Bits 15-0

Reqgister Name

0000 0000 000x 0000
0000 0000 000x 0001
0000 0000 000x 0010
0000 0000 000x 0011
0000 0000 000x 0100
0000 0000 000x 0101
0000 0000 000x 0110
0000 0000 000x 0111
0000 0000 000x 1000
0000 0000 000x 1001
0000 0000 000x 1010
0000 0000 000x 1011
0000 0000 000x 1100
0000 0000 000x 1101
0000 0000 000x 1110
0000 0000 000x 1111

Ch 0 Base / Current Address
Ch 0 Base / Current Count
Ch 1 Base / Current Address
Ch 1 Base / Current Count
Ch 2 Base / Current Address
Ch 2 Base / Current Count
Ch 3 Base / Current Address
Ch 3 Base / Current Count
Status / Command

Write Request

Write Single Mask

Write Mode

Clear Byte Pointer F/F
Master Clear

Clear Mask

R/W All Mask Bits

Note that not all bits of the address are decoded.

RW
RwW
RW
RwW
RW
RwW
RW
RwW
RW
WO
WO
WO
WO
WO
WO
RW

I/O Address Bits 15-0

There are 16 Slave DMA Controller

Register Name

0000 0000 1100 000x
0000 0000 1100 001x
0000 0000 1100 010x
0000 0000 1100 011x
0000 0000 1100 100x
0000 0000 1100 101x
0000 0000 1100 110x
0000 0000 1100 111x
0000 0000 1101 000x
0000 0000 1101 001x
0000 0000 1101 010x
0000 0000 1101 011x
0000 0000 1101 100x
0000 0000 1101 101x
0000 0000 1101 110x
0000 0000 1101 111x

Ch 0 Base / Current Address RwW
Ch 0 Base / Current Count RW
Ch 1 Base / Current Address RwW
Ch 1 Base / Current Count RW
Ch 2 Base / Current Address RwW
Ch 2 Base / Current Count RW
Ch 3 Base / Current Address RwW
Ch 3 Base / Current Count RW
Status / Command RwW
Write Request WO
Write Single Mask WO
Write Mode WO
Clear Byte Pointer F/F WO
Master Clear WO
Clear Mask WO
Read/Write All Mask Bits WO

Note that not all bits of the address are decoded.
The Slave DMA Controller is compatible with the Intel 8237
The Master DMA Controller is compatible with the Intel 8237 DMA Controller chip. Detailed description of 8237 DMA

DMA Controller chip. Detailed descriptions of 8237 DMA controller operation can be obtained from the Intel Peripheral

Controller operation can be obtained from the Intel Periphera

Components Data Book and numerous other industry

Components Data Book and numerous other industryPuPlications.

publications.

Ports 80-8F - DMA Page Registers

There are eight DMA Page Registers, one for each DMA
channel. These registers provide bits 16-23 of the 24-bit
address for each DMA channel (bits 0-15 are stored in
registers in the Master and Slave DMA Controllers). They are

located at the following I/O Port addresses:

I/0O Address Bits 15-0

Register Name

0000 0000 1000 0111
0000 0000 1000 0011
0000 0000 1000 0001
0000 0000 1000 0010

0000 0000 1000 1111
0000 0000 1000 1011
0000 0000 1000 1001
0000 0000 1000 1010

Channel 0 DMA Page (M-0)......... RW
Channel 1 DMA Page (M-1)......... RW
Channel 2 DMA Page (M-2)......... RW
Channel 3 DMA Page (M-3)......... RW

Channel 4 DMA Page (S-0) .......... RW
Channel 5 DMA Page (S-1) .......... RwW
Channel 6 DMA Page (S-2) .......... RwW

Channel 7 DMA Page (S-3)
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Interrupt Controller Registers Interrupt Controller Shadow Reqisters

The following shadow registers are enabled by setting bit 4 of
Rx47 to 1 (offset 47h in the PCI-ISA Bridge function 0
register group). If the shadow registers are enabled, they are
read back at the indicated I/O port instead of the standard
interrupt controller registers (writes to the interrupt controller

Ports 20-21 - Master Interrupt Controller

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

I/O Address Bits 15-0 _ Register Name register ports are directed to the standard interrupt controller
0000 0000 001xxx0  Master Interrupt Control RW registers).
0000 0000 001xxx1  Master Interrupt Mask RW

Port 20 - Master Interrupt Control Shadow ................... RO

Note that not all bits of the address are decoded. 7-5 ReServed ...occcccciiieiiiieiee e always reads 0

The Master Interrupt Controller is compatible with the Intel 4 OCW3hbit5
8259 Interrupt Controller chip. Detailed descriptions of 8259 3 OCW2 hit 7
Interrupt Controller operation can be obtained from the Intel 2 ICW4 bit 4
Peripheral Components Data Book and numerous other 1 ICW4 bit1

industry publications. 0 ICW1hit3

Port 21 - Master Interrupt Mask Shadow....................... RO
Ports AO-A1 - Slave Interrupt Controller 7-5 Reserved .ooooooveeiiiie e alwayS reads O
The Slave Interrupt Controller controls system interrupt 40 T7-T3of Interrupt Vector Address
channels 8-15. The slave system interrupt controller alsg,t AQ - Slave Interrupt Control Shadow .......ccoooccovoev.. RO
occupies two register locations: 75 Reserved always reads 0
I/O Address Bits 15-0 _ Register Name 4 OCWS3bit5s
0000 0000 101xxx0  Slave Interrupt Control RW 3 OCW2hit7
0000 0000 101xxx1  Slave Interrupt Mask RwW 2  ICWA4 bit 4

1 ICW4hbitl

Note that not all address bits are decoded. 0 ICW1hit3
The Slave Interrupt Controller is compatible with the Intel Port Al - Slave Interrupt Mask Shadow ........................ RO

8259 Interrupt Controller chip. Detailed descriptions of 8259
Interrupt Controller operation can be obtained from the Intel 7-5 Reserved ..o always reads 0
Peripheral Components Data Book and numerous other 4-0 T7-T3 of Interrupt Vector Address

industry publications. Timer / Counter Registers

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

I/0O Address Bits 15-0 _Reqgister Name

0000 0000 010x xx00  Timer / Counter O Count RW
0000 0000 010x xx01  Timer / Counter 1 Count RW
0000 0000 010x xx10  Timer / Counter 2 Count RW

0000 0000 010x xx11  Timer / Counter Cmd Mode WO

Note that not all bits of the address are decoded.

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

Offset Description

Binary Range BCD Range

Seconds 00-3Bh 00-59h
Seconds Alarm 00-3Bh 00-59h
Minutes 00-3Bh 00-59h
Minutes Alarm 00-3Bh 00-59h
Hours am 12hr: 01-1Ch 01-12h
pm 12hr: 81-8Ch 81-92h
24hr: 00-17h 00-23h
Hours Alarm am 12hr: 01-1Ch 01-12h
pm 12hr: 81-8Ch 81-92h
24hr: 00-17h 00-23h
Day of the WeekSun=1: 01-07h 01-07h
Day of the Month 01-1Fh 01-31h
Month 01-0Ch 01-12h
Year 00-63h 00-99h
Register A
7 UIP  Update In Progress
6-4 DV2-0 Divide (010=ena osc & keep time)
3-0 RS3-0 Rate Select for Periodic Interrupt
Reqister 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 Data Mode (0=BCD, 1=binary)
1  24/12 Hours Byte Format (0=12, 1=24)
0 DSE Daylight Savings Enable
Reqister 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)
Regqister D
7 VRT Reads 1 if VBAT voltage is OK
6-0 0 Unused (always read 0)

full on-chip extended 256-byte space in cases where OE-7C Software-Defined Storage Registerd 11 Bytes)

Port 70 - CMOS AddresS ...cceveeeeeiiiiiiiiiiiiiiiiiee WO 00
7 NMIDISADIE.....coiiiiieiiie s wo 01
0 Enable NMI Generation. NMI is asserted on 02
encountering IOCHCK# on the ISA bus or 03
SERR# on the PCI bus. 04
1 Disable NMI Generation .............cccccee.... default
6-0 CMOS Address(lower 128 bytes)............ceeuvvveee. woO
05
Port 71 -CMOS Dat@.....oeeeeeeiieiiiiiieeeeeeeeee, RwW
7-0 CMOS Data (128 bytes)

Note: Ports 70-71 may be accessed if Rx5A bit-2 is set to 06
one to select the internal RTC. If Rx5A bit-2 is setto 97
zero, accesses to ports 70-71 will be directed to an 8
external RTC. 09

Port 72 - CMOS AdAreSS ..uveeeieiiiiiiiiiiiiiieiiiieee RW  0A

7-0 CMOS Address(256 bytes).......ccccceviiiiiiieienninnns RW

Port 73 - CMOS Data........oceeieiiiiiiiiiiiiiiiieieeeeeeeiieee RW

7-0 CMOS Data (256 bytes)

Note: Ports 72-73 may be accessed if Rx5A bit-2 is set to 08B
one to select the internal RTC. If Rx5A bit-2 is set to
zero, accesses to ports 72-73 will be directed to an
external RTC.

Port 74 - CMOS AdAresSS ...ueeeeeeiiiiiiiiiiiiiiieieieeeen RW

7-0 CMOS Address(256 bytes)......cccccceeeeeeeeeeeenennnnn, RW
Port 75 - CMOS Dat8....eeeeeeiiiiiiiiiiiiiiieieeeeeeeeieieee RW
7-0 CMOS Data (256 bytes) oc

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

Note: Ports 70-71 are compatible with PC industry-
standards and may be used to access the lower 128 gp
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
the on-chip RTC is disabled.

Note:

“CMOS” block. The RTC control registers are
located at specific offsets in the CMOS data area (0O-
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.
definition of the RTC register locations and bits are
summarized in the following table:

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

7D
7E
7F

Date Alarm 01-1Fh 01-31h
Month Alarm 01-0Ch 01-12h
Century Field 13-14h 19-20h

80-FF Software-Defined Storage Registerél 28 Bytes)

For reference, the (See also Function 0 Rx5B[3] and Rx77[2-1])

Table 5. CMOS Register Summary
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Function 0 Reqisters - PCI to ISA Bridge

All registers are located in the function 0 PCI configuration

space of the VT82C596B. These registers are accessed
through PCI configuration mechanism #1 via 1/O address
CF8/CFC.

PCI Configuration Space Header

Offset 1-0 - Vendor ID = 1106h ...icevuuiiiiiiiiiiiiieieeiiieieene, RO Offset 8 - ReVision ID = NN.....oceveiiiiiiieiiiiiiiiee e RO
, 7-0 Revision ID (00h is first silicon)
Offset 3-2 - Device ID = 0596h .....ocevvvveeeiiiiiiiiiiiiiieeeeeeeee, RO
Offset 9 - Program Interface = 00N .........ccvvuiiiiiiinnnnnneee.. RO
Offset 5-4 - CommaNd ... ...uuuiiiiiiiiiiiiiie i e eieeiieeieees RW
15-8 RESEIVEd oo always reads 0 Offset A - Sub Class Code = 01h......oovveiiniiiiiiiinenee RO
7 Address / Data Stepping
0 Disable Offset B - Class Code = 06h ......coveeveiiiiiiiiiiiiieiieeiieiennee. RO
1 Enable .o default
6-4 Reserved ... . always reads o 2ffset E - Header Tvpe=80h.................... ........ sessssssnes _....RO
3 Special Cycle Enable....Normally RW1, default = 0 7-0 Header Type Code....... 80h (Multifunction Device)
2 BUSMASIEr .o always reads 1 ofteet F - BIST = 00 ..oiiiireeeceenisiseecesieseeeeeessseseeeien RO
1 Memory Space................. Normally ROt, reads as 1
0 1/OSpace ... Normally ROT, reads as 1 Offset 2F-2C - SUbSYStEM ID ...ooiiiieieiiiieriiiie e, RO

T If the test bit at offset 46 bit-4 is set, access to the abovgga offset 70-73 to change the value returned.
indicated bits is reversed: bit-3 above becomes read only

(reading back 1) and bits 0-1 above become read / write (with

a default of 1).

Offset 7-6 - StatuS......ccueveeeeeeieeiiiiiiiiiiieeeeeeeeeeeieeieeen RwWC
15 Detected Parity Error.................... write one to clear
14 Signalled System Error..................... always reads 0
13 Signalled Master Abort................. write one to clear
12 Received Target Abort................. write one to clear
11 Signalled Target Abort.................. write one to clear

10-9 DEVSEL# Timing.......ccccceeeennn. fixed at 01 (medium)
8 Data Parity Detected...............ccc...... always reads 0
7  Fast Back-to-Back Capable............. always reads 0

6-0 Reserved ..o always reads 0
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ISA Bus Control
Offset 40 - ISA Bus CONtrol...eeeeeeeiieiiiiiiiieeiiiieeee RW Offset 42 - ISA Clock CONtrol.......coevveeceeiiieiiiiciiiieennee RW
7 ISA Command Delay 7 Latch IO16#
0 NOrMAl ..cooviiiiiiiii e default 0 Enable (recommended setting) .............. default
1 Extra 1 Disable
6 Extended ISA Bus Ready 6 MS16# Output
0 Disable .eeeeeeieieie, default 0 Enable (recommended setting) .............. default
1 Enable 1 Disable
5 ISA Slave Wait States 5 Master Request Test Moddgdo not program)..def=0
0 4 Wait StatesS .....coevviiiiiiieiiiiieee e default 4  Reserved(no defined function) ................. default =0
1 5 Wait States 3 ISA CLOCK Select Enable
4  Chipset I/O Wait States 0 ISAClock =PCICLK/A.......cccvviiiriaaann default
0 2Wait StatesS ...oevvevviiiiieee e default 1 ISA Clock selected per bits 2-0
1 4 Wait States 2-0 ISA Bus Clock Selecfif bit-3 = 1)

3 1/O Recovery Time
O Disable ....coooeiiiiiiiiiiiei default
1 Enable

2 Extend-ALE
O Disable ...ccooooeiviiiiiiiiii default
1 Enable

1 ROM Wait States
0 1WaitState..oooooeevvveeeeeeeeeeeeeeee e, default
1 0 Wait States

0 ROM Write

000
001
010
011
100
101
110
111

PCICLK/3 oo default
PCICLK/2

PCICLK/4

PCICLK/6

PCICLK/5

PCICLK/10

PCICLK/12

OSC

Note: Procedure for ISA CLOCK switching:

0 DISADIE ..o default 1) Setbit 3to 0; 2) Change value of bit 2-0; 3) Setbit 3 to 1
1 Enable
Offset 41 - ISATest MOde ...oovvvveeeeiiiiiiieiiiieeeeieeee, RW

7  Bus Refresh Arbitration (do not program) default=0

6 XRDY Test Mode(do not program)........... default=0

5 Port 92 Fast Reset
0 Disable ......occouvvieiiiii default
1 Enable

4  A20G Emulation (do not program)............. default=0

3 Double DMA Clock
0 Disable (DMA Clock = % ISA Clock) ...default
1 Enable (DMA Clock = ISA Clock)
2  SHOLD Lock During INTA (do not program) def=0
1 Refresh Request Test Modédo not program) def=0
0 ISA Refresh
0 Disable......cccoiiiiiiii . default
1 Enable
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Offset 43 - ROM Decode CoNntrol ..........eeeeeeeeeeeieiiieeennnn, RW Offset 46 - Miscellaneous Control 1 ..........ccceeeveeeeeeeeennn... RW
Setting these bits enables the indicated address range to be 7  PCIl Master Write Wait States
included in the ROMCS# decode: 0 OWaitStatesS.....ccccveeeeiiiiiiieee e default
7 FFFEOO00h-FFFEFFFFh..........corvvveeene... default=0 1 1Wait State
6 FFF80000h-FFFDFFFFh ..ccccoeeeeiierrr..... default=0 Gate INTRQ
0 Disable........ooooi, default
5 FFF00000h-FFF7FFFFh (new)............... default=0 1 Enable
4  000EOO00h-000EFFFFh (new)................ default=0 5  Flush Line Buffer for Int or DMA IOR Cycle
0 Disable....ccccccvviiiiiiiiii e default
5 000E8000h-000EFFFFh (old).................. default=0 1 Enable
4 000EOO000h-000E7FFFh (old).................. default=0 4 Config Command Reg Rx04 Access (Test Only)
3 000D8000h-000DFFFFh.......covvrrriiraens default=0 0 Normal: Bits 0-1=RO, Bit 3=RW......... default
2 000DO000N-000D7FFFh..........coverrrrnrnn. default=0 1 TestMode: Bits 0-1=RW, Bit-3=RO
1 000C8000h-000CFFFFN.......cooourernrirnnee. default=0 3 Reserved(do not program..................... default = 0
0 000CO000h-000CT7EEEN.... default=0 2 Reserved(no function) .........ccccvveeeenninnen. default =0
1 PCI Burst Read Interruptability
Offset 44 - Keyboard Controller Control........................ RW 0 Allow burst reads to be interrupted........ default
7 KBC Timeout Test(do not program)....... default = 0 1 Don'tallow PCl burst reads to be interrupted
6-4 Reserveddo not program)............c........... default = 0 0  Post Memory Write Enable
3 Mouse Lock Enable 0 Disable......cccooiiiiiiiii default
0 Disabled .......cccoveveureeeeeeeeeeeeeeeee e default 1 Enable
1 Enabled The Post Memory Write function is automatically
2-1 Reserveddo not program)............c........... default = 0 enabled when Delay Transaction (see Rx47 bit-6
0 Reserved(no function)..........c.ccccevevevevenee. default =0 below) is enabled, independent of the state of this bit.
Offset 45 - Type E DMA CONOl ..ooiieeioeieieesieinrsins RwW Offset 47 - Miscellaneous Control 2 .......cceveeeeeeeieeeeeeene... RW
7 ISA Master / DMA to PCI Line Buffer .... default=0 7 CPU Reset Source
6 DMA type F Timing on Channel 7........... default=0 0 Use CPURST as CPU Reset.................. default
5 DMA type F Timing on Channel 6........... default=0 1 Use INIT as CPU Reset
4  DMA type F Timing on Channel 5........... default=0 6  PCI Delay Transaction Enable
3 DMA type F Timing on Channel 3........... default=0 O DisSable ... default
2 DMA type F Timing on Channel 2........... default=0 1 Enable _ o .
1  DMA type F Timing on Channel 1........... default=0 The "Post Memory Write" function is automatically
0 DMA type F Timing on Channel O........... default=0 enabled when this bit is enabled, independent of the
state of Rx46 bit-0 above.
5 EISA 4D0/4D1 Port Enable
0 Disable (ignore ports 4D0-1)................. default
1 Enable (ports 4D0-1 per EISA specification)
4 Interrupt Controller Shadow Register Enable
0 Disable........oooo, default
1 Enable
3  Reserved (always program to 0)............ default =0
Note: Always mask this bit. This bit may read back
as either 0 or 1 but must always be
programmed with O.
2  Write Delay Transaction Time-Out Timer Enable
0 Disable........coooi, default
1 Enable
1 Read Delay Transaction Time-Out Timer Enable
0O Disable.......ccoooii e, default
1 Enable
0 Software PCI Reset.....write 1 to generate PCI reset
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Offset 48 - Miscellaneous Control 3........ccceeeeeeeieieeeiiieneees RW 4C - ISA DMA/Master Memory Access Control 1 ........ RW
7 Low Voltage CPU Interface 7-0 PCI Memory Hole Bottom Address
0 Disable .eeeeeeiiieeee default These bits correspond to HA[23:16] ............ default=0
1 Enable
6-4 Reserved (Do Not Programy........... always reads 0 4D - ISA DMA/Master Memory Access Control 2 ........ RW
3  Extra RTC Port 74/75 Enable 7-0 PCI Memory Hole Top Address(HA[23:16])
0 DiSADIE ..o default These bits correspond to HA[23:16] ............ default=0
1 Enable _ Note: Access to the memory defined in the PCI memory
2 Integrated USB Controller Disable hole will not be forwarded to PCI. This function is
0 Enable ..................................................... dEfaU|t dlsabled If the top address |ess than or equal to the
1 Disable . bottom address.
1 Integrated IDE Controller Disable
0 Enable.....oovoeeiiiiiiie e default4E-4E - ISA DMA/Master Memory Access Control 3... RW
1 Disable 15-12 Top of PCI Memoryfor ISA DMA/Master accesses
0 512K PCI Memory Decode 0000 IM oot default
0 Use Rx4E[15-12] to select top of PCI memory 0001 2M
1 Use contents of Rx4E[15-12] plus 512K as top
Of PCI MEMOIY ..., default 1111 16M
_ Note: All ISA DMA / Masters that access addresses higher
Offset 4A - !DE Interrupt Routing ........eeeeeeeeeeeeeeennnnnnn. RW than the top of PCI memory will not be directed to the
7  Wait for PGNT Before Grant to ISA Master / PCI bus.
DMA - 11  Forward E0000-EFFFF Accesses to PCI.....def=0
0 Disable ......cccovveeiiiiii default

10 Forward AOOOO-BFFFF Accesses to PCl.....def=0
1 Enableglmust be setto 1)

. 9 Forward 80000-9FFFF Accesses to PCI...... def=1
6 Bus Select for Access to /O Devices Below 100h 8  Forward 00000-7FFFF Accesses to PCL......def=1
0 Access ports 00-FFh via XD bus............ d_efault 7 Eorward DCOOO-DFEEEE Accesses to PCL....def=0
1 Access ports 00-FFh via SD bus (applies 0 g Fonyard D000-DBFFF Accesses to PCL....def=0
external devices only; internal devices suchas 5 Eonyard D4000-D7FFF Accesses to PCI.....def=0
the mouse controller are not effected) 4 Forward DO000-D3FFF Accesses to PCL.....def=0
5-4 Reserved (do not program)....... RIS default = 0 3 Forward CCO00-CEEEE Accesses to PCI....def=0
3-2 IDE Second Channel IRQ Routing 2 Forward C8000-CBFFF Accesses to PCL....def=0
00 1RQ14 1 Forward C4000-C7FFF Accesses to PClI.....def=0
01 IRQL5 oo default 5 oo 4 C0000.G3FFE Accessos to PG dof=0
10 IRQ10
11 IRQ11
1-0 IDE Primary Channel IRQ Routing
00 [IRQILA....iiiiii e default
01 IRQ15
10 IRQ10
11 IRQ11
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Plug and Play Control
Offset 50 - Reserved (Do Not Program) ........ccceeeeveenne... RW Offset 58 - PNP IRQ ROUtING 4 ...veeveviiiiiiiiiiieiieiene, RW
7-0 Reserved ... default =24h  7-4 Reserved .....cccocooeiiiiiiiiiieniiiieenn. always reads 0
) 3-0 PIRQ2 Routing (see PnP IRQ routing table)
Offset 54 - PCI IRQ Polarity.....ccveeeeeeiiieiiiiiiiiiiiieeeeens RW

PnP IRQ Routing Table

7-4 Reserved ..o always reads 0 X
3 PIRQA# 0000 Disabled.......ccccoeeveiiiiiiiiiiiiiiiieeeeee e, default
0 Non-invert (LeVel)......cocooveeerereeeennn default 0001 IRQ1
1 Invert (Edge) 0010 Reserved
2 PIRQB# 0011 IRQ3
0 Non-invert (Level).........cocoveveerevrveennn. default 0100 IRQ4
1 Invert (Edge) 0101 IRQ5
1 PIRQCH# 0110 IRQ6
0 Non-invert (LeVel)......coovoveeeeereeennns default 0111 IRQ7
1 Invert (Edge) 1000 Reserved
0 PIRQD# 1001 IRQ9
0 Non-invert (Level).........cccovevveveveeeennn. default 1010 IRQ10
1 Invert (Edge) 1011 IRQ11
. . 1100 IRQ12
Note: PIRQA-D# normally connect to PCI interrupt pins 1101 Reserved
INTA-D# (see pin definitions for more information). 1110 IRQ14
Offset 55 - PNP IRQ ROUtNG 1 ovvieiieiieieieieieieieieie, RW 1111 IRQ15
7-4  PIRQA# Routing (see PnP IRQ routing table) Offset 59 - PIRQ Pin Configuration (04h)..................... RW

3-0 PIRQO Routing (see PnP IRQ routing table)

Offset 56 - PNP IRQ RoUtiNG 2 ..vvvvvveeeeiiiieeeieeeeee RW

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

Offset 57 - PNP IRQO ROUtING 3 ..vvvveeiieieiiieeeeeiiiieeeeeveeeee RW

7-4 PIRQD# Routing (see PnP IRQ routing table)
3-0 PIRQ1 Routing (see PnP IRQ routing table)

7-3 Reserved
2 PIRQ2/ GPI21 Selection (Pin G3)
0 PIRQ2
1 GPI2L e default
1 PIRQ1/KEYLOCK Selection (Pin J4)
0 PIRQL.oiiiiiiiiiiie e default
1 KEYLOCK
0 PIRQO / GPI20 Selection (Pin H5)
0 PIRQO ... default
1 GPI20
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Offset 5A — KBC / RTC Control .....coveuiiieeiiieiiiiiiiiennnsees RW Offset 5B - Internal RTC Test Mode ........cevivieeniieennnnee... RW

Bits 7-4 of this register are latched from pins SD7-4 at power-
up but are read/write accessible so may be changed after 3

7-4 Reserved

RTC Map Rx32 to Rx7F Century Byte

power-up to change the default strap setting: 0 Disable.......cooooi default
1 Enable
7 Keyboard RP16........ccc.coovvvieenenns latched from SD7 2 RTC Reset Enableg(do not program) .......... default=0
6 Keyboard RP15.........ccccuiiiiiiiinee latched from SD6 1 RTC SRAM Access Enable
5 Keyboard RP14.......cccccovviniinnnnnnns latched from SD5 0 Disable default
4 Keyboard RP13...........coeeiiiinie latched from SD4 1 Enable T
3 Reserved . always reads 0 This bit is set if the internal RTC is disabled but it is
2 InternaI.RTCI: Enable desired to still be able to access the internal RTC
2 [E)LS;;)JI: default SRAM via ports 74-75. If the internal RTC is
.................................................... enabled, setting this bit does nothing (the internal
O InternaI.PSZ Mouse Enable RTC SRAM should be accessed at either ports 70/71
0 Disable .....cccovviiiiii default or 72/73.
0 IntérnaElnlfglg Enable 0 RTC Test Mode Enable(do not program) . default=0
0 Disable ... default Offset 5C - DMA CONrOl....ociieiiiciiiieiiei, RW
1 Enable 7  Gate Port 61 Command Output
Note: External strap option values may be set by connecting 0 Disable.....ccccoooiiiiiiiiic default
the indicated external pin to a 4.7K ohm pullup (for 1 Enable
1) or driving it low during reset with a 7407 TTL 6 Passive Release
open collector buffer (for 0) as shown in the 0 Disable.........ccooiiiiiiiiii, default
suggested circuit below: 1 Enable
5 Internal Passive Release
VCC VCC 0 Disable.......ccoooeeiiiiieeeeeeeeeeee default
1 Enable
7407 4.7K 4  Dummy Request
0 Disable.......oooo default
RESET#—0O SDn 1 Enable
3 Extended DMA Command and TC
0 Disable.......ooooo, default
Figure 5. Strap Option Circuit 1 Enable
2  External APIC Configuration
0 External APIC on XD BUS............cccve. default
1 External APIC on SD Bus (disable XOE# for
APIC cycles)
1 Reserved ..., always reads 0
0 DMA Line Buffer Disable
0 DMA cycles can be to/from line buffer ....... def
1 Disable DMA Line Buffer
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Distributed DMA / Serial IRQ Control

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

3 Channel 0 Enable 3 Channel 5 Enable
0 Disable eeeeeeiiiiee, default 0 Disable........cooovciii e, default
1 Enable 1 Enable
2-0 Reserved ..o alwaysreads 0 2-0 Reserved .....cocccoveeiiiiiiiiieeeinin, always reads 0

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

3 Channel 1 Enable 3 Channel 6 Enable
0 Disable .eeeeeeieieee, default 0 Disable........ccoooociii e, default
1 Enable 1 Enable

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

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

3 Channel 2 Enable 3 Channel 7 Enable
0 Disable .eeeeeeieiiee, default 0 Disable.......cccooovcii e, default
1 Enable 1 Enable

2-0 Reserved ..o alwaysreads 0 2-0 Reserved ......occoveeiiiiiiiiieeninen, always reads 0

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

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

O Disable ..., default
1 Enable
2-0 Reserved ... always reads 0
Offset 69-68 — Serial IRQ Control ........ooevveeeeeeeciiieeene, RW
15-4 Reserved .....cccccccciniiiiiiiiiiiiiieeeees always reads 0
3 Serial IRQ Enable
O Disable ..., default
1 Enable
2 Serial IRQ Mode
0 Continuous Mode............coeevveieeiieivieeennnns default
1 Quiet Mode
1-0 Start-Frame Width
00 4 PCICIOCKS .uuvueeiiieeeieiiieeeiiiiiiceeee e default

01 6 PCI Clocks
10 8 PCI Clocks
11 -reserved-
The frame size is fixed at 21 PCI clocks.
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Miscellaneous / General Purpose 1/O
Offset 73-70 - Subsystem ID ....ooocceeeieeiiiiiiiiiiciieee WO
31-0 Subsystem ID and Subsystem Vendor ID
Write Only. Always reads back 0.
Contents may be read at offset 2C.
Offset 77-74 — GPIO / Chip Select Control ..................... RW
31-30 Reserved ......ccccccciiiiiiiiiiiiiiiieeeeens alwaysreads0 13 GPO21 Enable
29 PCS1# For Internal /0 (Pin N5) 0 Disable......ccccooiiiiiiiiiiiii default
0 Disable ......coccvvveiiiiii default 1 Enable
1 Enable 12 GPO20 Enable
28 PCSO0# For Internal 1/0 (Pin L4) 0 Disable.....cccccoiiiiiiiiiiiii e default
0 Disable ..o default 1 Enable
1 Enable 11 GPO19 Enable (Pin K16)
27 RTC Rx32 Remap to Rx7F Century Byte 0 Disable......ccccooiiiiiiiiiiiii default
0 Disable ......ccoceveiiiiiiii default 1 Enable
1 Enable 10 GPO18 Enable (Pin R2)
26 RTC Rx32 Write Protect 0O Disable........ooooi, default
0 Disable ..o, default 1 Enable
1 Enable 9 GPO17 Enable (Pin R1)
25 RTC Rx0D Write Protect 0 Disable.......ccoooi, default
0 Disable ... default 1 Enable
1 Enable 8 Decode
24 DMA Controller Shadow Registers 0 Subtractive..........cccccviviiiiiiiiieeeeeeeen default
0 Disable ..evveveeeiiiiiii default 1 Positive
1 Enable 7 APIC Enable
23-22 Reserved ......ooccccciiiiiiiiieeeeeee e always reads 0 0O Disable.......ccoooiei e, default
21 PCS1# Enable (Pin N5) 1 Enable
0 Disable .....cooccvviiiiiiiii default 6 GPI12 Enable (Pin P18)
1 Enable 0 Disable......oooii, default
20 PCSO0# Enable (Pin L4) 1 Enable
0 Disable ... default 5 GPI11 Enable (Pin N17)
1 Enable 0 Disable........ccoovcc e, default
19 MCCS# Enable (Pin N4) 1 Enable
0 Disable .....ccoccvviiiiiiiii default 4 GPI10 Enable (Pin P16)
1 Enable 0 Disable........oooii, default
18 GPO26 Enable (Pin K1) 1 Enable
0 Disable .......cccovveiiiiiii default 3  GPI9 Enable (Pin U19)
1 Enable 0 Disable.......ccooovcii e, default
17 GPO25 Enable (Pin L1) 1 Enable
0 Disable ... default 2  GPI8 Enable (Pin H19)
1 Enable 0 Disable.......coooii, default
16 GPO24 Enable (Pin M2) 1 Enable
0 Disable ... default 1 Internal APIC
1 Enable 0 Disable.....cccccoiiiiiiiiiiiii default
15 GPO23 Enable (Pin M4) 1 Enable
0 Disable .eeeeeeiiiiie, default 0 GPIO/IOCHCK, GPOJ[7-1]/LA[23-17] Select
1 Enable 0 GPIO, GPO[7-1]..cccoiiviiiieeeiiiiiiee e default
14 GPO22 Enable (Pin M3) 1 10CHCK, LA[23-17]
0 Disable ... default
1 Enable Bits 18-0 also control multi-function pin definitions. Refer to

the General Purpose Inputs and Outputs sections of the pin
descriptions for more information.
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Offset 7B-78 — Programmable Chip Select Control ....... RW Offset 80 — Programmable Chip Select Mask ................ RW

31-16 PCS1 I/O Port Address [15-0]
15-0 PCSO0 I/O Port Address [15-0]

Offset 7TE-7C — PC/PCI Control ........oovveveennnnses

31-11 Reserved ....oocoeveiiiiiiieiiiiieeeeene,

10 PCI DMA Pair C Enable
O Disable......cccccovvivviiiiiiiiciieeee,
1 Enable

9 PCI DMA Pair B Enable
O Disable ....ccoooevviieeiiiiiiieieeiinn,
1 Enable

8 PCI DMA Pair A Enable
O Disable.....cccccevvvvviiiiiiiiiiieeee,
1 Enable

7 PCI DMA Channel 7 Enable
O Disable ....ccooovevvviieeiiiiiieieeeenn.
1 Enable

6 PCI DMA Channel 6 Enable
O Disable ....ccooovvvviieiiiiiiieeen,
1 Enable

5 PCI DMA Channel 5 Enable
O Disable ....ccoooevviiiiiiiiieieeenn,
1 Enable

4  Reserved ...,

3 PCI DMA Channel 3 Enable
O Disable ....ccooovvveviiiiiiieieeeennn.
1 Enable

2 PCI DMA Channel 2 Enable
O Disable ....ccooovvviiieeiiiiiiieeennn,
1 Enable

1 PCI DMA Channel 1 Enable
O Disable ....ccoooveveveiiiiiiieeieeeinn,
1 Enable

0 PCI DMA Channel 0 Enable
O Disable ....ccooovvviieiiiiiiiieeeinnn.
1 Enable

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

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

7-4 PCS1 I/O Port Address Mask bits 3-0
3-0 PCSO0 I/O Port Address Mask bits 3-0
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Offset 81 — ISA Positive Decoding Control 1................... RW Offset 82 — ISA Positive Decoding Control 2.................. RW

7 On-Board I/O Port Positive Decoding 7 FDC Positive Decoding
0 Disable ......cocoieeeiiii default 0 Disable......ccccoiiiiiiiiiiiii default
1 Enable 1 Enable

6  Microsoft-Sound System /O Port Positive 6 LPT Positive Decoding

Decoding 0 Disable......cccoociiiiiii default

0 Disable ......cccuvveviiiiii default 1 Enable
1 Enable 5-4 LPT Decode Range

5-4  Microsoft-Sound System I/O Decode Range 00 3BCh-3BFh, 7BCh-7BEh...................... default
00 0530h-0537h ...ccevviiiieeiiiiiiiieee e default 01 378h-37Fh, 778h-77Ah
01 0604h-060Bh 10 278h-27Fh, 678h-67Ah
10 OE80-0E87h 11 -reserved-
11 OF40h-0F47h 3 Game Port Positive Decoding

3 APIC Positive Decoding 0 Disable......cccoooiiiiiiiii default
0 Disable ... default 1 Enable
1 Enable 2  MIDI Positive Decoding

2 BIOS ROM Positive Decoding 0O Disable.......oooooi default
0 Disable ....eevvviviiiiii, default 1 Enable
1 Enable 1-0 MIDI Decode Range

1 PCS1 Positive Decoding 00 300N-303N....cuviiiieiiiiiiiiieee et default
0 Disable ... default 01 310h-313h
1 Enable 10 320h-323h

0 PCSO Positive Decoding 11 330h-333h
0 Disable ...oevveviiieiii default
1 Enable
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Offset 83 — ISA Positive Decoding Control 3 .................. RW Offset 84 — ISA Positive Decoding Control 4.................. RW
7 COM Port B Positive Decoding 7-4 Reserved ....cccccceiiiiiiiiieiiieeeee always reads 0
0 Disable ..cccooviiiiiiiie default 3 FDC Decoding Range
1 Enable O PriMary .ccoocceeeeiieiiiiee e default
6-4 COM-Port B Decode Range 1 Secondary
000 3F8h-3FFh (COML) ....cuvvviviiiiiiiaiaaannn. default 2  Sound Blaster Positive Decoding
001 2F8h-2FFh (COM2) 0 Disable......ccccoviiiiiiiiiiii e default
010 220h-227h 1 Enable
011 228h-22Fh 1-0 Sound Blaster Decode Range
100 238h-23Fh 00 220h-22Fh, 230h-233h .....ccccvveeiiiieeee default
101 2E8h-2EFh (COM4) 01 240h-24Fh, 250h-253h
110 338h-33Fh 10 260h-26Fh, 270h-273h
111 3E8h-3EFh (COMB3) 11 280h-28Fh, 290h-293h
3 COM Port A Positive Decoding
0 Disable ... default
1 Enable
2-0 COM-Port A Decode Range
000 3F8h-3FFh (COMI1) ....cccceviieieiiriennee default

001 2F8h-2FFh (COM2)
010 220h-227h
011 228h-22Fh
100 238h-23Fh
101 2E8h-2EFh (COMA4)
110 338h-33Fh
111 3E8h-3EFh (COM3)
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OffSet 87 — TSt L it i i i e e i eeieeieereaieeiees RWOffset 89 — PLL CoNntrol.........cuuuiiiiiiiiiiiiiiiiiieiiiiiieeieeees RW
7 UltraDMA-66 Test 7-4 Reserved ....cccccccciiiiiiiriiieeee e, always reads 0
0 Disable .....ccccooiiiiiiie default 3-2 PLL PCLK Input Delay Select
1 Enable 1-0 PLL CLK66 Feedback Delay Select
6 USB Port Test
O Disable ....ccoooevieiiiiiiiiiii default
1 Enable
5-4 USB Port Test Select
3-0 Reserved ... always reads 0
OffSet 88 — TSt 2 ..ttt ie i i e sieeriieieetieeiees RW
7-5 Reserved .. always reads 0
4 PLLPU
0O Enable....cooooiiiiiiiiiee default
1 Disable
3  PLL Test Mode
0 Disable .eeeeeeieieii, default
1 Enable

2-0 PLL Test Mode Select
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Function 1 Reqisters - Enhanced IDE Controller Offset 9 - Programming Interface .........cccceeeeeeeeeieenennn.. RW
This Enhanced IDE controller interface is fully compatible =~ 7  Master IDE Capability ........... fixed at 1 (Supported)
with the SFF 8038i v.1.0 specification. There are two sets of 6-4 Reserved ... always reads 0
software accessible registers -- PCI configuration registers and 3  Programmable Indicator - Secondary...... fixed at 1

Bus Master IDE I/O registers. The PCI configuration registers Supports both modes (may be set to either mode by
are located in the function 1 PCI configuration space of the writing bit-2)

VT82C596B. The Bus Master IDE /O registers are definedin 2  Channel Operating Mode - Secondary

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

PCI Configuration Space Header

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

Offset 1-0 - Vendor ID (1106h=VIA) cooovveeeeeeiieccee.e RO writing bit-0) .
0 Channel Operating Mode - Primary
Offset 3-2 - Device ID (0571h=IDE Controller)............... RO 0 Compatibility Mode (fixed addressing)
1 Native PCI Mode (flexible addressing) ....... def
Offset 5-4 - CommMaNd .....uuuiiiiiieiiiiiieeeiieieie e eeeiieeeeeeees RWC tibility Mode (fixed IRO 4 /0 add _
15-10 RESErved ...cccccvveeieeiiieieeeeeeeeieieieens always reads 0 ompatibity Viode (Ixe s an addresses):

Command Block Control Block

9 Fast Back to Back Cycles......... fixed at O (disabled) h | ) :
8 SERR#ENAbIe.......oovoovovee. fixed at O (disabled) CPLr_‘”e %"f—lt:e?rs @93%5 'R—1Q4
7 Address Stepping............c....... default=(enabled) fl -
VIA recommends that this bit always be set to 1 to Sec 170-177 376 15
groylde additional address decode time to IDE native PCI Mode (registers are programmable in 1/O space)
evices.
' . Command Block Control Block
6  Parity Error Response............... fixed at O (disabled) : .
5 VGA Palette SN00p...........cccc. fixed at O (disabled) o A—q—gf)ﬁfgrf()h 5 AR—g—e@ et
4  Memory Write & Invalidate ..... fixed at O (disabled)
) X ) S BA @offset 18h  BA @offset 1Ch
3 Special Cycles........cccvvereerinnnnen. fixed at O (disabled) ec @offse @offse
2 BusMaster .....ccocovveeeiiiiininnnnn. default = 0 (disabled) Command register blocks are 8 bytes of I/O space _
S/G operation can be issued on|y when the “BusCOﬂthl rengterS are 4 bytes of 110 space (Only byte 21is USed)
Master” bit is enabled. _
1 Memory Space......ccccccceeeeeennnnnnn. fixed at O (disabled) Qffset A - Sub Class Code (01N=IDE Controllen) ... RO
0 I/0 Space  ..eeeeiiiennn. e . default =0 (dlS&b'ed) Offset B - Base Class Code (01h=Mass Storage Ctrlr)... RO
When the “l/O Space” bit is disabled, the device will
not respond to any I/O addresses for both compatiblepffset D - Latency Timer (00h) ......ooocoevevveieiiiiiennne RW
and native mode. 7-4  Latency TIMer.......cccooeveverreeeeeeerereeeeeeenees default=0
OFfSet 7-6 - StAtUS ..vieiieriiiieiei i Rwc 30 Reserved ... always reads 0
15 Detected Parity Error.............c.c.cooenn, default=0 Offset E - Header Type (00N).....cioieeeieiiiiieieiiieieiei: RO
14  Signalled System Error.........cccevvvveeeeeeeeeen. default=0
13 Received Master Abort..........cccceevveviveenen. default=0 Offset F - BIST (00N) .....cccoeviiieeiiiiiiiiiiiiiiiieiieeis RO
12 Received Target AbOrt.......ccccovvvviieeeeennns default=0
11 Signalled Target AbOrt........cccoevvviviieeennns Fixed at O
10-9 DEVSEL# Timing........ccceee.... default = 01 (medium)
8 Data Parity Detected..........cccceovvvvieeeeennnns default=0
7 FastBacktoBack.........cccccconniiiiiiinnnnnn Fixed at 1
6-0 Reserved ..., always reads 0
Offset 8 - ReVISION ID ..eeeeeeeeiiiiiiiiieeeieeeiieee RO

0-7 Revision Code for IDE Controller Logic Block
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Offset 13-10 - Pri Data / Command Base Address.......... RW Offset 3C - Interrupt Line (OEh) ....coovvniiieniiieiiiiiiieennes RW
Specifies an 8 byte I/O address space.

Offset 3D - Interrupt Pin (00N) ....cooeveeiiieiiiiiiieeee RO
31-16 Reserved ......cccccciiiiiiiiiiiiiiiieeeees alwaysread 0 7 g Interrupt Routing Mode
15-3 P_ort Address......oocccvvviiiiiiieeeeeee e, default=01.FOh 00h Legacy mode interrupt routing............... default
2-0 Fixed at 0010 ...cccuniiieiiieeeee e fixed 01h Native mode interrupt routing
Offset 17-14 - Pri Control / Status Base Address............ RW  Offset 3E - Min GNt (00N) ..o RO
Specifies a 4 byte I/O address space of which only the third
byte is active (i.e., 3F6h for the default base address of 3F4h).Offset 3F - Max Latency (00N)........oceveeeeeeeeeiiiiiieiienee RO
31-16 Reserved ......ccccccciiiiiiiiiiiiiiiieeeees always read 0
15-2 Port AddresS.....cueeeeveeeieeeeeeeeeiieeiieinnns default=03F4h
1-0 Fixedat Odb..ccooooiiiiiiiiieee e fixed

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

31-16 Reserved .......ccccccciviiiiiiiiiieeieeeeeeeen always read 0
15-3 Port Address......ccooeevvevieeeieeiiieeeeeennnn, default=0170h
2-0 Fixed at 0010 .....ccveeieeeieiieieee e fixed

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

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

31-16 Reserved ......ccccccvviiiiiiiiiiiieieeeeeeeeen always read 0
15-2 Port Address.....cccooeevveveieeeieiviieeeeeennnn, default=0374h
1-0 Fixed at O1b.......oiieieeieiiiieeee e, fixed

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

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

31-16 Reserved .......ccccccviiiiiiiiiiiieieeeeeeeeen always read 0
15-4 Port AddressS......ccooeeeevevveeeeeieiiieeeeeeena, default=CCO0Oh
3-0 Fixed at 0001D........covieviiviieieeeee e, fixed
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IDE-Controller-Specific Confiiguration Redqisters
Offset 40 - Chip Enable........cooeveeeeiiieiiiiiiiiiiiiiieeenee, RW Offset 43 - FIFO Configuration..........eoeeeereceeiiiiceiinieeeenns RW
7-4 Reserved ..o alwaysreads 0 7-4 Reserved ......coccoeciiiiiiiiineene, always reads 0
3-2 Reserved (Do Not Program)......... R/W, default =0 3-2 Threshold for Primary Channel
1 Primary Channel Enable........ default = 0 (disabled) 00 1
0 Secondary Channel Enable.. default = 0 (disabled) 01 1/4
10 1/2 default
Offset 41 - IDE Configuration...........cceweeeeeeeeieiiiiieeeeeen, RW 11 3/4
7 Primary IDE Read Prefetch Buffer 1-0 Threshold for Secondary Channel
0 Disable .....ccccooiiiiiiiie default 00 1
1 Enable 01 1/4
6 Primary IDE Post Write Buffer 10 1/2 e default
O Disable ....cocooieiiiiiiiiiiiieii e, default 11 3/4
1 Enable
5 Secondary IDE Read Prefetch Buffer
0 Disable .....ccccviiiiie e default
1 Enable
4  Secondary IDE Post Write Buffer
0 Disable ...oooviveiiiiiii default
1 Enable
3 Reserved (Do Not Change).........ccccceeeens default=0
2 Reserved (Do Not Change)...................... default=1
1 Reserved (Do Not Change)..............c....... default=1
0 Reserved (Do Not Change)..........ceeeeeee... default=0
Offset 42 - Reserved (Do Not Program) .........cc.eeeeeeeeeneee. RW
7-2 Reserved ..o always reads 0
1-0 Reserved (Do Not Program).................. default =0
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Offset 44 - Miscellaneous Control 1........eeeeeeeeeieeeeeeeennnn. RW Offset 46 - Miscellaneous Control 3 .........cccccvvveveeeeeeenn... RW
7  Reserved .....oocccccciiiiiin alwaysreads0 7  Primary Channel Read DMA FIFO Flush
6 Master Read Cycle IRDY# Wait States 1 = Enable FIFO flush for read DMA when interrupt
0 O wait states asserts primary channel. ............... default=1 (enabled)
1 1waitstate......coooooiiiiiiiiiiiieeeeeeeeee default 6  Secondary Channel Read DMA FIFO Flush
5 Master Write Cycle IRDY# Wait States 1 = Enable FIFO flush for Read DMA when interrupt
0 O wait states asserts secondary channel............ Default=1 (enabled)
1 1wait State....ceeiiiiiiiiiee e, default 5  Primary Channel End-of-Sector FIFO Flush
4  Reserved (Do Not Program)......... R/W, default =0 1 = Enable FIFO flush at the end of each sector for
3 Bus Master IDE Status Register Read Retry the primary channel. ................... Default=0 (disabled)
Retry bus master IDE status register read when 4  Secondary Channel End-of-Sector FIFO Flush
master write operation for DMA read is not complete 1 = Enable FIFO flush at the end of each sector for
0 Disabled the secondary channel................. Default=0 (disabled)
1 Enabled....coiieee default 3-2 Reserved ......cccooiiiiiiiiiiiiiiiee, always reads 0
2-1 Reserved (Do Not Program)......... R/W, default = 0 1-0 Max DRDY Pulse Width
0 UltraDMA Host Must Wait for First Strobe Maximum DRDY# pulse width after the cycle count.
Before Termination Command will deassert in spite of DRDY# status to
0 Enabled......ccccuvveeeiiiiiiiiiiii, default avoid system ready hang.
1 Disabled 00 No limitation.........ccccvvviiiiiiiiieiee s default
_ 01 64 PCI clocks
Offset 45 - Miscellaneous Control 2..........eeeeeeeeeeeeeeeennnnn. RwW 10 128 PCI clocks
7 Reserved ... always reads 0 11 192 PCI clocks
6 Interrupt Steering Swap
0 Don't swap channel interrupts................ default

5-4 Reserved

3

1 Swap interrupts between the two channels
........................................ always reads 0
Memory Read Multiple Command

0 Disable e, default
1 Enable

Memory Read and Invalidate Command
0 Disable......cccoviiiiiiii, default
1 Enable

Secondary Channel Threshold Enable

0 Disable (data transfer starts immediately if
FIFO is not empty)

1 Enable (data transfer will not start until the
FIFO is filled to the threshold set in bits 1-0 of
RXA3) oo default

Primary Channel Threshold Enable

0 Disable (data transfer starts immediately if
FIFO is not empty)

1 Enable (data transfer will not start until the
FIFO is filled to the threshold set in bits 3-2 of
RXA3) oo default
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Offset 4B-48 - Drive Timing Control........cooiiveeiiieeniiiennnss RW Offset 53-50 - UltraDMA Extended Timing Control..... RW

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

Recovery Time for the IDE DIOR# and DIOW# signals:
31-28 Primary Drive 0 Active Pulse Width..... def=1010b

27-24 Primary Drive 0 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 fiel

plus one and indicates the number of PCI clocks.

Offset 4C - Address Setup TiMe....iiieeeeiiiiieiiiiiiiiiiiies RW

7-6 Primary Drive 0 Address Setup Time
5-4 Primary Drive 1 Address Setup Time
3-2 Secondary Drive 0 Address Setup Time
1-0 Secondary Drive 1 Address Setup Time

0 Enable by using “Set Feature” command..... def
1 Enable by setting bit-30 of this register

30 Pri Drive 0 UltraDMA-Mode Enable
0 Disable......cccoceeeeiiiiii default
1 Enable UltraDMA-Mode Operation

29  Pri Drive 0 Transfer Mode
0 Based on DMA or PIO Mode ............... default
1 Based on UltraDMA Mode

28-26 Reserved .......cccccoiiiiiiiiiieiien always reads 0
g 25-24 Pri Drive 0 Cycle Time (T = 30nsec @33MHz)

00 2T
01 3T
10 471
11 BT e default

23  Pri Drive 1 UltraDMA-Mode Enable Method
22  Pri Drive 1 UltraDMA-Mode Enable
21 Pri Drive 1 Transfer Mode

For each field above: 20 Reserved ... always reads 0
00 1T 19 Pri Clock Source

01 27 0 33MHZ.oooiiiiiieiieee e default
10 3T 1 66 MHz

11 AT e default 18 Reserved .....cccccccvviiiiiiiiiiiieeaeeeen, always reads 0

17-16 Pri Drive 1 Cycle Time

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

7-4 DIOR#/DIOW# Active Pulse Width....... def=1111b

3-0 DIOR#/DIOW# Recovery Time.............. def=1111b
The actual value for each field is the encoded value in
the field plus one and indicates the number of PCI

15 Sec Drive 0 UltraDMA-Mode Enable Method
14 Sec Drive 0 UltraDMA-Mode Enable
13 Sec Drive 0 Transfer Mode
12-10 Reserved .....cccccccvvviieiiiiiiieieeeeeeeenn always reads 0
9-8 Sec Drive 0 Cycle Time

clocks.
Offset 4F - Primary Non-1F0 Port Access Timing_........ RW 7 Sec Dr@ve 1 UltraDMA-Mode Enable Method
; ) 6 Sec Drive 1 UltraDMA-Mode Enable
7-4 DIOR#/DIOW# Active Pulse Width....... def=1111b 5  Sec Drive 1 Transfer Mode
3-0 DIOR#/DIOW# Recovery Time.............. def=1111b
o . 4  Reserved ..o always reads 0
The actual value for each field is the encoded value in
he field ol 4 indi h b ¢ 3  Sec Clock Source
tle kle plus one and indicates the number of PCI O B3MHZ..o e, default
clocks. 1 66 MHz
2 Reserved ..o always reads 0

1-0 Sec Drive 1 Cycle Time

Each byte defines UltraDMA operation for the indicated drive.
The bit definitions are the same within each byte.
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Offset 54 — UltraDMA FIFO Control.......ooovveeveveennnnnn.. RW  Offset 61-60 - Primary Sector Size ......ooeeeeeeeeeeieeianneeeee RW
7-5 Reserved (Do Not Program)............ RW, default=0 15-12 ReServed ...cccccceeviiiiiieeeeiiiiieeee e always reads 0
4  Split REQ Change Channel 11-0 Number of Bytes Per Sector.............. default=200h
0 Enable ..o, default
1 Disable Offset 69-68 - Secondary Sector Size ..........occcvveveennnneee. RwW
3 RESEIVEA oo always reads 0 15-12 Reserved ..., always reads 0
2 Change Drive to Clear All FIFO & Internal States 11-0 Number of Bytes Per Sector.def=200h (512 bytes)
0 Disabled
1 Enabled .o default
1  Add Dummy FIFO Push After End of Transfer
0 Enabled
1 Disabled .....ccccccviiiiiiiiii default

This bit is normally set to O for effective handling of
transfer lengths that are not doubleword multiples
0 Complete DMA Cycle with Transfer Size Less
Than FIFO Size
0 Enabled.......cccoooiiiiiiiiiiee, default
1 Disabled
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Offset 70 — Primary IDE Status ........cooiiveiiieiiiiiiiiennees, RW Offset 78 — Secondary IDE Status .........ceeeieeniiieniieennnnee.. 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 .....cccooviiiiiiiiiiiiieeeeeeeen alwaysreads 0 1-0 Reserved ......ccccccovvviieiieiiiiiieeeeennnns always reads 0
Offset 71 — Primary Interrupt Control..............eevveennneee.. RW Offset 79 - Secondary Interrupt Control ..........ccvuviieenenes RW
7-1 Reserved .ccceeveeeeiiiiee, alwaysreads 0 7-1 Reserved ...occccoceeivieeeiiiiiiiiiiiinnns always reads 0
0  Flush FIFO Before Generating IDE Interrupt 0 Flush FIFO Before Generating IDE Interrupt
O Desable.......ooeiviiiiiiiiiiee e default O Desable.....ooooeeeiiiiiiiiee e default
1 Enable 1 Enable
Offset 74 — Primary IDE Command 1 ..........ooovveveennnnneeee. RW Offset 7C — Secondary IDE Command 1 ........................ RW
7 Reload Sector Size After Last Command Register 7 Reload Sector Size After Last Command Register
Write Write
6-0 Reserved ..o alwaysreads 0 6-0 Reserved .......ooccoveieiiiiiiineeeenn, always reads 0
Offset 75 — Primary IDE Command 2 ...........ooiveveennnnneeee. RW Offset 7D — Secondary IDE Command 2 ........................ RW
7 Set Controller to Perform PIO Mode Data Port 7 Set Controller to Perform PIO Mode Data Port
Prefetch Prefetch
6 Set Controller to Perform PIO Mode Data Port 6 Set Controller to Perform PIO Mode Data Port
Buffer Write Buffer Write
5 Set Controller to Perform DMA Mode Read 5 Set Controller to Perform DMA Mode Read
Pipeline Operation Pipeline Operation
4  Set Controller to Perform DMA Mode Write 4  Set Controller to Perform DMA Mode Write
Pipeline Operation Pipeline Operation
3 Stop S/G Bus Master 3 Stop S/G Bus Master
2-0 Reserved ..o, alwaysreads 0 2-0 Reserved ........cooooiiiiiiiiiiiiiiiiieeeeen, always reads 0
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Offset 83-80 — Primary S/G Descriptor Address ............ RW IDE I/O Registers

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

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

1/Q Offset 0 - Primary Channel Command

I/0 Offset 2 - Primary Channel Status

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

1/O Offset 8 - Secondary Channel Command

I/0 Offset A - Secondary Channel Status

I/O Offset C-F - Secondary Channel PRD Table Address
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VN oo VT82C596B
Function 2 Reaqisters - Universal Serial Bus Controller Offset 8 - ReVvision ID (NNN) ...iiesiiieiiieieiiiiesieieieeeenaes RO

This USB host controller interface is fully compatible with
UHCI specification v1.1. There are two sets of software
accessible registers: PCI configuration registers and USB I/

registers. The PCI configuration registers are located in th%ffsetA- Sub Class Code (03h)

function 2 PCI configuration space of the VT82C596B. The
USB /O registers are defined in the UHCI v1.1 specification.

PCI Configuration Space Header

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

Offset 3-2 - DEVICE ID .iuuuiieniiiiiieiii i ieiisieeiaeeeae,
0-7 Device ID (3038h =VT82C596B USB Controller)

Offset 5-4 - Command
15-8 Reserved

always reads 0

7  Address Stepping........ccceeeunee default=0 (disabled)
6  Reserved(parity error response).................. fixed at 0
5 Reserved(VGA palette Snoop) .........cceeueeeee. fixed at O
4 Memory Write and Invalidate . default=0 (disabled)
3 Reserved(special cycle monitoring) ............ fixed at 0
2 BusMaster .........cccoeeeeeinnnnnnnnns default=0 (disabled)
1 Memory Space......ccccccvveeeeeennn, default=0 (disabled)
0 /O Space ...ccococviiiiiiiiciiiinnns default=0 (disabled)
Offset 7-6 - StatuS ... RWC
15 Reserveddetected parity error).......... always reads 0
14  Signalled System Error.........cccuvvvveeeeeeeeeen. default=0
13 Received Master AbOrt........cccceevvvvieeeeennns default=0
12 Received Target AbOrt.......ccccevviviieeeennnns default=0
11 Signalled Target AbOrt........ccooevvviiiieeennnns default=0

10-9 DEVSEL# Timing
00 Fast
01 Medium
10 Slow
11 Reserved

8-0 Reserved

default (fixed)

always reads 0

7-0 Silicon Revision Code (0 indicates first silicon)

Afset 9 - Programming Interface (O0h) ...ooeeviceicensenee. RO
....................................... RO
Offset B - Base Class Code (OCh) .....ooeevieeiieniiniiienneen, RO
Offset OD - Latency TiMer .....eveeveeeeeiinieiieeiiiieiiieeeeee, RW
7-0 TimerValue........cccoovevviiiiniiicinneeee default = 16h
© Offset OE - Header Type (00N)......ccceevieeveeneeniiiieiiieeieeee, RO
Ro Offset 23-20 - USB I/O Register Base Address............... RW

31-16 Reserved always reads 0

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

4-0 00001b

Offset 3C - Interrupt Line (00h)

Offset 3D - Interrupt Pin (04h)

7-4 Reserved

3-0 USB Interrupt Routing
0000 Disabled
0001 IRQ1
0010 Reserved
0011 IRQ3
0100 IRQ4
0101 IRQ5
0110 IRQ6
0111 IRQ7
1000 IRQ8
1001 IRQ9
1010 IRQ10
1011 IRQ11
1100 IRQ12
1101 IRQ13
1110 IRQ14
1111 Disabled

always reads 0
default = 16h
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N/ VT82C596B
USB-Specific Configuration Reqisters
Offset 40 - Miscellaneous Control 1......occeeeeeiceveeieennneeeee, RW Offset 41 - Miscellaneous Control 2 ........cceeeecveeeeeenneee.. RW
7  PCl Memory Command Option 7 USB 1.1 Improvement for EOP
0 Support Memory-Read-Line, Memory-Read- 0 USB Specification 1.1 Compliant.......... default

Multiple, and Memory-Write-and-Invalidate ....
..................................................... default
1 Only support Memory Read, Memory Write
Commands
Babble Option
0 Automatically disable babbled port when EOF
babble 0CCUrS.......covviiiiiiiii default
1 Don't disable babbled port
PCI Parity Check Option

0 Disable PERR# generation..................... default

1 Enable parity check and PERR# generation
Reserved ..., always reads 0
USB Data Length Option

0 Support TD length up to 1280................ default

1 Support TD length up to 1023
USB Power Management

0 Disable USB power management........... default
1 Enable USB power management

DMA Option
O 16 DW burst acCessS.......ccccuvrvvrrerereereneenn. default

1 8 DW burst access

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
Patch Read / Resume Issue
0 Enable (Fix the Bug) (Normal Setting).. default
1 Disable (when one USB port is in reset or
resume status, the controller may not see the
device attached at the other USB port)
Patch 1 Bit-Time EOP
The USB spec says that the device must assert an
EOP in at least two bit times.
0 Enable (accept 1 bit-time EOP) ............. default
1 Disable (require 2 bit-time EOP)
Hold PCI Request for Successive Accesses
0 Disable
1 Enable.. e default
Setting this bit to “enable” causes the system to treat
the USB request as higher priority
Frame Counter Test Mode

PCIl Wait States 0 Disable......ccccoiiiiiiii default
O Zerowalt .....ccoeeeeeeiiiiiiiiiiiiiieie e default 1 Enable
1 One wait Trap Option
0 Set trap 60/64 status bits only when trap 60/64
enable bits are Set........ccccceeiinn. default
1 Set trap 60/64 status bits without checking
enable bits
A20gate Pass Through Option
0 Pass through A20GATE command sequence
defined in UHCI ..., default
1 Don't pass through Write 1/0O port 64 (ff)
Reserved ..o always reads 0
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Offset 60 - Serial Bus Release NUMbEr..........oeeeievviieennneee. RO USB I/0O Regqisters

7-0 Release Number.........ccooocevvveees always reads 10h These registers are Comp”ant with the UHCI v1.1 standard.
Refer to the UHCI v1.1 specification for further details.

Offset C1-CO0 - Leqacy SUPPOMt......ccvevveeieieieieiieene, RO 1O Offset 1-0 - USB Command
15-0 UHCI v1.1Compliant................ always reads 2000h

I/O Offset 3-2 - USB Status

I/0 Offset 5-4 - USB Interrupt Enable

I/O Offset 7-6 - Frame Number

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

I/O Offset OC - Start Of Frame Modify

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

1/O Offset 13-12 - Port 2 Status / Control

I/0 Offset 1F-14 - Reserved
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Function 3 Registers - Power Management _and SMBus

This section describes the ACPI (Advanced Configuration and
Power Interface) Power Management system of the
VT82C596B which includes a System Management Bus
(SMBus) interface controller. The power management system
of the VT82C596B 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 .......ccceeeeeeeeiiiiiiiiiiiiieeeeeeeieeei, RO Offset 8 - Revision ID (NNN) ..oeeeeeeeeeeeeeeeee RO
0-7 Vendor ID .......cc........ (1106h = VIA Technologies) 7-0 Silicon Revision Code..........cccvvveeeeeen. default = 20h
Offset 3-2 - DeVICe ID ....uvueeeeeiieiiiiiiiiieeeeeeeeeeee RO Offset 9 - Programming Interface (00h) .......................... RO
0-7 DeviceID ....cccceenes (3050h = ACPI Power Mgmt) The value returned by this register may be changed by writing
the desired value to PCI Configuration Function 3 offset 61h.
Offset 5-4 - Command..........ccccuieeeiiiiiiiiiiiiiiiieeeeeeeeees RW
15-8 Reserved ... always reads 0 Offset A - Sub Class Code (00N) ....coceeeeiieniiiieiiienen, RO
7  Address Step_pmg ....................................... f|>.<ed at0 The value returned by this register may be changed by writing
6  Reserved(parity error response)................ fixed at O the desired value to PCI Configuration Function 3 offset 62h.
5 Reserved(VGA palette Snoop) .........ccecueeeee. fixed at 0
4 Memory Write and Invalidate ................. fixedat0  offset B - Base Class Code (00h) ..o RO
3 Reserved(special cycle monitoring)............ f'.XEd atQ The value returned by this register may be changed by writing
2 BUSMASIEN cooviiiiiiiiiie e ﬂxed ato the desired value to PCI Configuration Function 3 offset 63h.
1 MEemOry SPaCE......ccvviiiiiiiiiiiiiiiiieiiniens fixed at 0
0 VOSPACE oo fixed at 0 Offset OD - Latency TiMer ........oeeeeieiiiiieieieeeieeee RW
Offset 7-6 - StatUS ..oeveereiiiiiiiiiiiiiiiiiisiiiiiie RWC 7-0 TimerValue.......cccocoviniiiinnnnin default =0
15 Detected Parity Error..........coocvvveeeen. always reads 0
14 Signalled System EMor................ always reads 0 Offset OE - Header Type (00h).......cccvvveeveeeieeeiiiiiiiieeee, RO
13 Received Master Abort..................... always reads 0
12 Received Target Abort..........ccccueeee. always reads 0
11 Signalled Target Abort............cceueee. always reads 0
10-9 DEVSEL# Timing
00 Fast
01 Medium ...ccooeeveiiiiiiiieee e, default (fixed)
10 Slow
11 Reserved
8 Data Parity Detected.................cee.e. always reads 0
7  Fast Back to Back Capable.............. always reads 1
6-0 Reserved ..., always reads 0
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Power Management-Specific PCl Configuration Reqgisters

Offset 40 - Debounce CoNtrol........cocovevievieiiiiiiiiie RW Offset 41 - General Configuration (00h)............c...o........ RW
7-6 Reserved ......occoiviiiiiniiene alwaysreads 0 7  1/O Enable for ACPI I/O Base
5 Debounce LID and PWRBTN# Inputs for 200us 0 Disable access to ACPI I/O block.......... default
0 DiSAbIE .veeieeeceeeee e default 1 Allow access to Power Management /O
1 Enable Register Block (see offset 4B-48 to set the
4-0 ReServed ....cccveeeiieeiieeiee e always reads 0 base address for this register block). The

definitions of the registers in the Power
Management I/O Register Block are included
later in this document, following the Power
Management Subsystem overview.

6 ACPI Timer Reset

0O Disable........ooooo default
1 Enable
5-4 ReservedDo Not Program)..........cccceeenee default =0
3 ACPI Timer Count Select
0 24-DIt TIMEr....oooi e default
1 32-bit Timer
2 RTC Enable Signal Gated with PSON (SUSC#) in
Soft-Off Mode
0 Disable.......ooooo, default
1 Enable
1 Clock Throttling Clock Selection
0 32 usec (512 usec cycle time) ................ default
1 1 msec (16 msec cycle time)
0 ReservedDo Not Program)...................... default =0
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Offset 42 - SCI Interrupt Configuration (00h) ............... RW  Offset 45-44 - Primary Interrupt Channel (0000h) ....... RW
7 ATX/AT Power Indicator..........cccvvvveeeeeeeiieiiannnn. RO 15 1/0 = Ena/Disa IRQ15 as Primary Intrpt Channel
O ATX e default 14 1/0 = Ena/Disa IRQ14 as Primary Intrpt Channel
1 AT 13 1/0 = Ena/Disa IRQ13 as Primary Intrpt Channel
6  SUSC State ......oooooiiiiiiiiiiiiiieeeeeeeee e RO 12 1/0=Ena/Disa IRQ12 as Primary Intrpt Channel
5 Reserved ... alwaysreads0 11 1/0 = Ena/Disa IRQ11 as Primary Intrpt Channel
4  SUSC Default Off Enable Status ..............cc........ RO 10 1/0 = Ena/Disa IRQ10 as Primary Intrpt Channel
3-0 SCI Interrupt Assignment 9 1/0 = Ena/Disa IRQ9 as Primary Intrpt Channel
0000 Disabled .........ccoovvvieieeiiiiiiiiiee i default 8 1/0 = Ena/Disa IRQ8 as Primary Intrpt Channel
0001 IRQ1 7 1/0 = Ena/Disa IRQ7 as Primary Intrpt Channel
0010 Reserved 6 1/0 = Ena/Disa IRQ6 as Primary Intrpt Channel
0011 IRQ3 5 1/0 = Ena/Disa IRQ5 as Primary Intrpt Channel
0100 IRQ4 4  1/0 = Ena/Disa IRQ4 as Primary Intrpt Channel
0101 IRQ5 3 1/0 = Ena/Disa IRQ3 as Primary Intrpt Channel
0110 IRQ6 2 Reserved ... always reads 0
0111 IRQ7 1 1/0 = Ena/Disa IRQ1 as Primary Intrpt Channel
1000 IRQS8 0 1/0 = Ena/Disa IRQO as Primary Intrpt Channel
1001 IRQ9
1010 IRQ10
ﬂéé :Egié Offset 47-46 - Secondary Interrupt Channel (0000h).... RW
1101 IRQ13 15 1/0= Ena/D!sa IRQ15 as Secondary Intr Channel
1110 IRQ14 14 1/0= Ena/D!sa IRQ14 as Secondary Intr Channel
1111 IRQ15 13 1/0 = Ena/Disa IRQ13 as Secondary Intr Channel
12 1/0 = Ena/Disa IRQ12 as Secondary Intr Channel
11 1/0 = Ena/Disa IRQ11 as Secondary Intr Channel
10 1/0 = Ena/Disa IRQ10 as Secondary Intr Channel
9 1/0 = Ena/Disa IRQ9 as Secondary Intr Channel
8 1/0 = Ena/Disa IRQ8 as Secondary Intr Channel
7 1/0 = Ena/Disa IRQ7 as Secondary Intr Channel
6 1/0 = Ena/Disa IRQ6 as Secondary Intr Channel
5 1/0 = Ena/Disa IRQ5 as Secondary Intr Channel
4  1/0 = Ena/Disa IRQ4 as Secondary Intr Channel
3 1/0 = Ena/Disa IRQ3 as Secondary Intr Channel
2 Reserved ..o always reads 0
1 1/0 = Ena/Disa IRQ1 as Secondary Intr Channel
0 1/0 = Ena/Disa IRQO as Secondary Intr Channel
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Offset 4B-48 — Power Management I/O Base ................. RW Offset 4D — Clock Stop Control........eeeeeeeeeeeiieeiicneee RW
31-16 Reserved ......cccccccccviiiiiiiiienineeeeeennn alwaysreads 0 7-3 Reserved ......ccccccciiiiiiieieeeees always reads 0
15-7 Power Management I/O Register Base Address. Internal Clock Stop for PCI Idle
Port Address for the base of the 128-byte Power 0 Disable.......ccooiiii default
Management 1/O Register block, corresponding to 1 Enable
AD[15:7]. The "I/O Space" bit at offset 41 bit-7 Internal Clock Stop During C3
enables access to this register block. The definitions 0 Disable......cccooviiiiiieie e default
of the registers in the Power Management 1/O 1 Enable
Register Block are included later in this document, Internal Clock Stop During Suspend
following the Power-Management-Specific PCI 0 Disable......ccccooiiiiiiiiiiii e default
Configuration register descriptions and the Power 1 Enable

Management Subsystem overview.
6-0 0000001b

Offset 4C — Host Bus Power Management Control........ RW
7-4 Thermal Duty Cycle (THM_DTY)
This 4-bit field determines the duty cycle of the
STPCLK# signal when the THRM# pin is asserted
low. The field is decoded as follows:
0000 Reserved
0001 0-6.25%
0010 6.25-12.50%
0011 18.75-25.00%
0100 31.25-37.50%
0101 37.50-43.75%
0110 43.75-50.00%
0111 50.00-56.25%
1000 56.25-62.50%
1001 62.50-68.75%
1010 68.75-75.00%
1011 75.00-87.50%
1100 75.00-81.25%
1101 81.25-87.50%
1110 87.50-93.75%
1111 93.75-100%

3-2 Reserved ... always reads 0
1 SRAMZzz
0 Disable .......cccoviiiiiiiii default

1 Enable (power down the cache SRAM)
0 CPU Stop Grant Cycle Select
0 From Halt and Stop Grant Cycle............ default
1 From Stop Grant Cycle
This bit is combined with I/O space Rx2C[3] for
controlling the start of STPCLK# assertion during
system suspend mode:
Rx2C[3] Rx4C[0]
Function 3 Function 3
I/O Space _Cfg Space STPCLK# Assertion

0 X Immediate
1 0 Wait for CPU Halt
/ Stop Grant cycle
1 1 Wait for CPU
Stop Grant cycle
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Offset 53-50 — GP0/1 Timer Control (0000 0000h)......... RW GPO Timer Start
31-30 Conserve Mode Timer Count Value On setting this bit to 1, the GPO timer loads the value
00 1/16 SECON ... default defined by bits 15-8 of this register and starts
01 1/8 second counting down. The GPO timer is reloaded at the
10 1 second occurrence of certain peripheral events enabled in the
11 1 minute GP Timer Reload Enable Register (Power
29 Conserve Mode Status Management I/O Space Offset 38h). If no such event
This bit reads 1 when in Conserve Mode occurs and the GPO timer counts down to zero, then
28 Conserve Mode Enable the GPO Timer Timeout Status bit is set to one (bit-2
0 DiSADIE ..o, default of the Global Status register at Power Management
1 Enable Register /O Space Offset 28h). Additionally, if the
GPO Timer Timeout Enable bit is set (bit-2 of the
27-26 Secondary Event Timer Count Value Global Enable register at Power Management
00 2 MilliSECONTS. .......cvveeveeeeeeeeeeeereeeenan default Register /O Space Offset 2Ah), then an SMI is
01 64 milliseconds generated.
10 % second GPO Timer Automatic Reload
11 by EOI + 0.25 milliseconds This bit is set to one to enable the GPO timer to reload
25 Secondary Event Occurred Status automatically after counting down to 0.
This bit reads 1 to indicate that a secondary event has 1-0 GPO Timer Base
occurred (to resume the system from suspend) and the 00 Disable.....ccooviiiieeeiiiiiiiiiee default
secondary event timer is counting down. 01 1/16 second
24  Secondary Event Timer Enable 10 1 second
0 DiSADIE ..o default 11 1 minute
1 Enable
23-16 GP1 Timer Count Value(base defined by bits 5-4)
Write to load count value; Read to get current count
15-8 GPO Timer Count Value(base defined by bits 1-0)
Write to load count value; Read to get current count
7  GP1 Timer Start
On setting this bit to 1, the GP1 timer loads the value
defined by bits 23-16 of this register and starts
counting down. The GP1 timer is reloaded at the
occurrence of certain peripheral events enabled in the
GP Timer Reload Enable Register (Power
Management 1/0O Space Offset 38h). If no such event
occurs and the GP1 timer counts down to zero, then
the GP1 Timer Timeout Status bit is set to one (bit-3
of the Global Status register at Power Management
Register 1/0 Space Offset 28h). Additionally, if the
GP1 Timer Timeout Enable bit is set (bit-3 of the
Global Enable register at Power Management
Register I/0O Space Offset 2Ah), then an SMI is
generated.
6 GP1 Timer Automatic Reload
This bit is set to one to enable the GP1 timer to reload
automatically after counting down to 0.
5-4 GP1 Timer Base
00 Disable ... default
01 1/4 msec
10 1 second
11 1 minute
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Offset 54 — GPIO Select

RW Offset 55 — Wakeup CONrol .......iieesiiieeiiiieiiieiiiieeiieeennas RW

7

1-0

GPO21 Pin Function (Pin T18)

0 SUSST2#..viiiiiiiiiiens

1 GPO21
Power Well Output Gating for STR

O Disable .....coooviiviiiiiiiiiieieee

1 Enable
SUSCH# Level for STR

0 SUSCH#=1for STR.......ocrvereeenns

1 SUSC# =0 for STR
GPO20 Pin Function (Pin T17)

O SUSSTI# ..o

1 GPO20
GPO15 Pin Function (Pin V19)

0 SUSB#.....cccoiiiiriiiiiiii,

1 GPO15
GPO16 Pin Function (Pin U18)

O SUSCH..ooiiiiiiiiiiiieeeieis

1 GPO16
GPO8 Pin Function (Pin T19)

00 GPOS8 (ACPI RX4C[8] ...voverernen.

01 1 Hz Output
10 2 Hz Output
11 4 Hz Output

.......... default

.......... default

.......... default

.......... default

default

7-1 Reserved ....ccccccvviiiiiiiiiiiiieeeeeeeee, always reads 0
0 USB Wakeup for STR/ STD / Soft Off
0 Disable.....cccooveeeiiiiiii default
1 Enable
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Offset 5B-58 — GP2/3 Timer Control (0000 0000h)........ RW Offset 61 - Programming Interface Read Value ............ WO

31-24 Reserved ......cccccccciiiiiiiiiiieneeeaaaann alwaysreads 0 7-0 Rx09 Read Value

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

23-16 GP3 Timer Count Value(base defined by bits 5-4) Interface) may be changed by writing the desired value to this

15-8

1-0

Write to load count value; Read to get current count location.

GP2 Timer Count Value(base defined by bits 1-0)
Write to load count value; Read to get current count

Offset 62 - Sub Class Read Value ..........ooovvvvvvvvvevnnnnnnnnnn.. WO
GP3 Timer Start 7-0 RxOA Read Value

On setting this bit to 1, the GP3 timer loads the valueThe value returned by the register at offset OAh (Sub Class
defined by bits 23-16 of this register and starts Code) may be changed by writing the desired value to this
counting down. The GP3 timer is reloaded at thelocation.
occurrence of certain peripheral events enabled in the
GP Timer Reload Enable Register (Power
Management 1/0O Space Offset 38h). If no such event
occurs and the GP3 timer counts down to zero, therOffSGt 63 -Base ClassRead Value.........c.cccccvevvevvcennn... WO
the GP3 Timer Timeout Status bit is set to one (bit-13 7-0 RxOB Read Value
of the Global Status register at Power ManagemeniThe value returned by the register at offset OBh (Base Class
Register 1/0 Space Offset 28h). Additionally, if the Code) may be changed by writing the desired value to this
GP3 Timer Timeout Enable bit is set (bit-13 of the location.
Global Enable register at Power Management
Register I/0O Space Offset 2Ah), then an SMI is
generated.
GP3 Timer Automatic Reload
This bit is set to one to enable the GP3 timer to reload
automatically after counting down to 0.
GP3 Timer Base
00 Disable ....ccccueeiiiiiiiiiiiieee e default
01 1/4 msec
10 1 second
11 1 minute

GP2 Timer Start
On setting this bit to 1, the GP2 timer loads the value
defined by bits 15-8 of this register and starts
counting down. The GP2 timer is reloaded at the
occurrence of certain peripheral events enabled in the
GP Timer Reload Enable Register (Power
Management 1/0O Space Offset 38h). If no such event
occurs and the GP2 timer counts down to zero, then
the GP2 Timer Timeout Status bit is set to one (bit-12
of the Global Status register at Power Management
Register 1/O Space Offset 28h). Additionally, if the
GP2 Timer Timeout Enable bit is set (bit-12 of the
Global Enable register at Power Management
Register 1/0 Space Offset 2Ah), then an SMI is
generated.
GP2 Timer Automatic Reload
This bit is set to one to enable the GP2 timer to reload
automatically after counting down to 0.
GP2 Timer Base

00 Disable ......cvviiiiiiiiieieiiiie e default

01 1/16 second

10 1 second

11 1 minute
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System Management Bus-Specific Configuration Registers

Offset 93-90 — SMBuUS /O Base.....c..eeeeeeiiieeeeiiiiiiee, RW Offset D3 — SMBus Host Slave Command..................... RW
31-16 Fixed e, always reads 00h  7-0 SMBus Host Slave Command Code....... default=0
15-4 /O BaSE  .coocveeeeeeiiiiiiieee e default = 00h

3-0 Fixed e always reads 0001 Offset D4 — SMBus Slave Address for Port 1................. RW
7-1 SMBus Slave Address for Port 1............. default=0
Offset D2 — SMBUS CONrOl...vvvvveeeeeeeeeeeieeeeeeeee RW 0 R/W for Shadow Port 1
7-4 Reserved ... always reads 0 0 Disable......occoviiiiiieii e default
3 SMBus Interrupt Select 1 Enable
0 SMI default
1 scl Offset D5 — SMBus Slave Address for Port 2................. RW
2-1 RESEIVEA oo always reads 0 7-1 SMBus Slave Address for Port 2............. default=0
0 SMBus Controller Enable 0 R/W for Shadow Port 2
0 Disable ..o default 0 Disable.......ooooii, default
1 Enable 1 Enable

Offset D6 — SMBus Revision ID
7-0 SMBus Revision Code
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System Management Bus I/O-Space Reqisters
I/O Offset 00 — SMBus Host StatusS.........ccoeecceveeeennneee.. RWC 1/O Offset 01h — SMBus Slave StatuS............cccceeee....... RWC
7-5 Reserved ..o alwaysreads 0 7-6 Reserved .......occoeeiiiiiiiineeee, always reads 0
4  Failed Bus Transaction..........ccccccceveeeeennnnnn, RWC 5 Alert Status ........ooooeiiiiiiiiiieeeeeeeeee RwWC
0 SMBus interrupt not caused by failed bus 0 SMBus interrupt not caused by SMBALERT#
transaction ..., default SIGNAl covieeeee e default
1 SMBus interrupt caused by failed bus 1 SMBus interrupt caused by SMBALERT#
transaction. This bit may be set when the signal. This bit will be set only if the Alert
KILL bit (I/O Rx02[1]) is set and can be Enable bit is set in the SMBus Slave Control
cleared by writing a 1 to this bit position. Register at 1/0 Offset RO8[3]. This bit is only
3 Bus ColliSion........ccocciiiiiiiiiiiiiiiieeeeeeeeeee e RWC set by hardware and can be cleared by writing
0 SMBus interrupt not caused by transaction a 1 to this bit position.
COIlISION ..., default 4 Shadow 2 StatuS......cccccveveeeeeeeeieeiiieieees RWC
1 SMBus interrupt caused by transaction 0 SMBus interrupt not caused by address match
collision. This bit is only set by hardware and to SMBus Shadow Address Port 2......... default
can be cleared by writing a 1 to this bit 1 SMBus interrupt or resume event caused by
position. slave cycle address match to SMBus Shadow
2 DEVICE ErTOr......uuiiiiiiiiiiiiiiiiiieeeeee e RwWC Address Port 2. This bit is only set by
0 SMBus interrupt not caused by generation of hardware and can be cleared by writing a 1 to
an SMBus transaction error.................... default this bit position.
1 SMBus interrupt caused by generation of an 3 Shadow 1 StatusS......ccccceveeeeeiiiiiniiiiees RWC
SMBus transaction error (illegal command 0 SMBus interrupt not caused by address match
field, unclaimed host-initiated cycle, or host to SMBus Shadow Address Port 1......... default
device timeout). This bit is only set by 1 SMBus interrupt or resume event caused by
hardware and can be cleared by writing a 1 to slave cycle address match to SMBus Shadow
this bit position. Address Port 1. This bit is only set by
1 SMBUS INEITUPL ..oeeeiiie e RWC hardware and can be cleared by writing a 1 to
0 SMBus interrupt not caused by host command this bit position.
COMPIELION.....eveiiieiiiiiii e default 2 Slave Status...........ccoccviiiiiiiiiieeeeeeeeeee RWC
1 SMBus interrupt caused by host command 0 SMBus interrupt not caused by slave event
completion. This bit is only set by hardware MALCh e, default
and can be cleared by writing a 1 to this bit 1 SMBus interrupt or resume event caused by
position. slave cycle event match of the SMBus Slave
0 HOSEBUSY .ooeiiiiiiiiiiiiie e RO Command Register at PCI Function 3
0 SMBus controller host interface is not Configuration Offset 85h (command match)
processing a coimmand ...........ccce.eeueee. default and the SMBus Slave Event Register at
1 SMBus host controller is busy processing a SMBus Base + Offset 0Ah (data event match).

coimmand. None of the other SMBus registers
should be accessed if this bit is set.

1 Reserved

This bit is only set by hardware and can be
cleared by writing a 1 to this bit position.
........................................ always reads 0

0 SIAVE BUSY ..ovviiiiiieieeieiiee e RO

0

1

SMBus controller slave interface is not
processing data ............cccccvviiiiiiininneeenn. default
SMBus controller slave interface is busy
receiving data. None of the other SMBus
registers should be accessed if this bit is set.
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I/O Offset 02h — SMBus Host Control................eeeenee..... RW /O Offset 03h — SMBus Host Command........................ RW
7 Reserved ... alwaysreads 0 7-0 SMBUS Host Command............cccceeeee.n. default =0
6 Start always reads 0 This field contains the data transmitted in the
0 Writing O has no effect.......ccccccevvivvnennnn. 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 Host I/O Offset 04h — SMBu; Host Address... ........ R, RW
Command Register (/0 offset 3). Al The contents of this register are transmitted in the address field
necessary registers should be programmedf theé SMBUS host transaction.

prior to writing a 1 to this bit. The Host Busy SMBUS AdAressS.......coovvviieiiieeeieeeveeeennn, default =0

bit (SMBus Host Status Register bit-0) can be This field.contains the 7-bit address of the targeted
used to identify when the SMBus controller slave device. .
has completed command execution. SMBUS Read or Write..........ccccvvvvvvennen. default =0
5 RESEIVEA oooeeeeeeeeeeieeeeeeeeenenes always reads 0 0 Execute a WRITE command ................. default
4-2 SMBus Command Protocol 1 Execute a READ command
000 Quick Read or Write .........covvvvviieeeeeennnn. default
001 Byte Read or Write
010 Byte Data Read or Write /O Offset 05h — SMBuUS HOSt Data 0 ..coocvvvveiveieenee.. RW
011 Word Data Read or Write The contents of this register are transmitted in the Data O field
100 Reserved . of SMBus host transaction writes. On reads, Data O bytes are
101 Block Read or Write stored here.
110 Reserved 7-0  SMBUS Data O..ooooooooerrereeee default = 0
,111 Reserved For Block Write commands, this field is programmed
1 Kil . with the block transfer count (a value between 1 and
0 Normal host controller_operatlon e default 32). Counts of O or greater than 32 are undefined.
1 Stop the host transaction currently in progress For Block Read commands, the count received from
Setting this bit to 1 also sets the FAILED the SMBuUS device is stored 'here.
status bit (Host Status bit-4) and asserts the
interrupt selected by the SMB Interrupt Select |/O Offset 06h — SMBus Host Data 1 ..........cocoeveveveene.., RW
bit (Function 3 SMBus Host Configuration The contents of this register are transmitted in the Data 1 field
Register Rx84[1]). of SMBus host transaction writes. On reads, Data 1 bytes are
0 Interrupt Enable stored here.
0 Disable interrupt generation.................. default 7.0 SMBUS Data Lo....cooveeeeeeereeeerseeseesrnnns default = 0
1 Enable generation of interrupts on the
completion of the current host transaction.
I/O Offset 07h — SMBus Block Data .............cceeeeeeennnn.... RW

Reads and writes to this register are used to access the 32-byte
block data storage array. An internal index pointer is used to
address the array. It is reset to O by reads of the SMBus Host
Control register (I/O Offset 2) and incremented automatically
by each access to this register. The transfer of block data into
(read) or out of (write) this storage array during an SMBus
transaction always starts at index address O.

7-0 SMBUS Block Data........ccccceeeevncvvieeeeennnns default =0
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1/O Offset 08h — SMBus Slave Control RW

1/0 Offset 09h — SMBus Shadow Command

7-4 Reserved

always reads 0 This register is used to store command values for external
SMBus master accesses to the host slave and slave shadow

7-0 Shadow Command default =0
This field contains the command value which was
received during an external SMBus master access
whose address field matched the host slave address
(10h) or one of the slave shadow port addresses.

3 SMBus Alert Enable
0 DisabIe ...cooeeiieceeeee e default ports.
1 Enable generation of an interrupt or resume
event on the assertion of the SMBALERT#
signal
2 SMBus Shadow Port 2 Enable
0 Disable ......cocouvviiiiiiii default
1 Enable generation of an interrupt or resume
event on external SMBus master generation of
a transaction with an address that matches the
SMBus Slave Shadow Port 2 register (PCI
function 3 configuration register Rx87).
1 SMBus Shadow Port 1 Enable
0 Disable ..o default
1 Enable generation of an interrupt or resume
event on external SMBus master generation of
a transaction with an address that matches the
SMBus Slave Shadow Port 1 register (PCI
function 3 configuration register Rx86).
0 SlaveEnable
0 Disable ... default

1 Enable generation of an interrupt or resume
event on external SMBus master generation of
a transaction with an address that matches the
SMBus host controller slave port of 10h, a
command field which matches the SMBus
Slave Command register (PCI function 3
configuration register Rx85), and a match of
one of the corresponding enabled events in the
SMBus Slave Event Register (I/O Offset 0Ah).
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I/O Offset 0Ah — SMBus Slave Event.............ccvuiieennnnee... RW 1/O Offset 0Ch — SMBus Slave Data

This register is used to enable generation of interrupt ofThis register is used to store data values for external SMBus
resume events for accesses to the host controller’s slave port.master accesses to the shadow ports or the SMBus host

15-0 SMBus Slave Event..........ccccccovvcvveennnn. default =0 controller's slave port.
This field contains data bits used to compare against 15-0 SMBus Slave Data.........ccccceeeeeeeeiiiiiennnes default =0
incoming data to the SMBus Slave Data Register (I/O This field contains the data value which was
Offset 0Ch). When a bit in this register is set and the transmitted during an external SMBus master access
corresponding bit the Slave Data register is also set, whose address field matched one of the slave shadow
an interrupt or resume event will be generated if the port addresses or the SMBus host controller slave
command value matches the value in the SMBus port address of 10h.

Slave Command register and the access was to
SMBus host address 10h.
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Power Management I/O-Space Reqisters

Basic Power Management Control and Status

I/0 Offset 1-0 - Power Management Status................. RWC 1/O Offset 3-2 - Power Management Enable................... RW

The bits in this register are set only by hardware and can b&he bits in this register correspond to the bits in the Power
reset by software by writing a one to the desired bit position. Management Status Register at offset 1-0.

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

14-12 Reserved .....ccccoovciiieiiiiiiieeeeee always reads 0 14-11 Reserved ......ccccccveeeeiiiiiineneennnnnnnn, always reads 0

11 Power StatugPWR_STS)......ccccocvveernnee default =0
This bit is set by abnormal power off.

10 RTC Status(RTC_STS) ..cccvvvviiieeeeeeeaeennn. default =0 10 RTCEnable(RTC_EN)...ccccccovvirivieennnnn default =0
This bit is set when the RTC generates an alarm (on This bit may be set to trigger either an SCI or an SMI
assertion of the RTC IRQ signal). (depending on the setting of the SCI_EN bit) to be

generated when the RTC_STS bit is set.

9  Sleep Button StatugSB_STS)................. default =0 9  Sleep Button Enable(SB_EN)................. default =0
This bit is set when the sleep button (SLPBTN# / This bit may be set to trigger either an SCI or SMI
GPI13) is pressed. when the SB_STS bit is set.

8 Power Button Status(PB_STS)............... default =0 8 Power Button Enable(PB_EN)............ default =1
This bit is set when the PWRBTN# signal is asserted This bit may be set to trigger either an SCI or an SMI
LOW. If the PWRBTN# signal is held LOW for (depending on the setting of the SCI_EN bit) to be
more than four seconds, this bit is cleared and the generated when the PB_STS bit is set.
system will transition into the soft off state.

7-6  Reserved ... alwaysreads 0 7-6 Reserved ..., always reads 0

5 Global Status(GBL_STS).....cccceeeeeeennnnnn. default =0 5 Global Enable(GBL_EN)...........ccoeeennns default =0
This bit is set by hardware when BIOS_RLS is set This bit may be set to trigger either an SCI or an SMI
(typically by an SMI routine to release control of the (depending on the setting of the SCI_EN bit) to be
SCI/SMI lock). When this bit is cleared by software generated when the GBL_STS bit is set.

(by writing a one to this bit position) the BIOS_RLS
bit is also cleared at the same time by hardware.
4  Bus Master Status(BM_STS) .........cc.... default =0 4 Reserved .o always reads 0
This bit is set when a system bus master requests the
system bus. All PCI master, ISA master and ISA
DMA devices are included.

3-1 Reserved ..o alwaysreads 0 3-1 Reserved ..., always reads 0

0 Timer Carry Status (TMR_STS)............. default =0 0 ACPI Timer Enable (TMR_EN).............. default =0
The bit is set when the 2331st) bit of the 24 (32) This bit may be set to trigger either an SCI or an SMI
bit ACPI power management timer changes. (depending on the setting of the SCI_EN bit) to be

generated when the TMR_STS bit is set.
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1/O Offset 5-4 - Power Management Control RW

1/0 Offset 0B-08 - Power Management Timer

15-14 Reserved
13 Sleep EnablgSLP_EN) always reads 0
This is a write-only bit; reads from this bit always
return zero. Writing a one to this bit causes the 23-0
system to sequence into the sleep (suspend) state
defined by the SLP_TYP field.
12-10 Sleep TypdSLP_TYP)
000 Normal On
001 Suspend to DRAM
010 Suspend to Disk (also called Soft Off). The
VCC power plane is turned off while the
VCCSUS and VCCRTC planes remain on.
011 Reserved
100 Power On Suspend without Reset
101 Power On Suspend with CPU Reset
110 Power On Suspend with CPU/PCI Reset
111 Reserved
In any sleep state, there is minimal interface between
powered and non-powered planes so that the effort
for hardware design may be well managed.
Reserved always reads 0
Global Releasd GBL_RLS)........... WO, default =0
This bit is set by ACPI software to indicate the
release of the SCI / SMI lock. Upon setting of this
bit, the hardware automatically sets the BIOS_STS
bit. The bit is cleared by hardware when the
BIOS_STS bit is cleared by software. Note that the
setting of this bit will cause an SMI to be generated if
the BIOS_EN bit is set (bit-5 of the Global Enable
register at offset 2Ah).

9-3

1 Bus Master Reload(BMS_RLD)............. default =0
This bit is used to enable the occurrence of a bus
master request to transition the processor from the C3
state to the CO state.

0 SCIEnable(SCI_EN).......ccooeciiiiieiininnn. default = 0

Selects the power management event to generate
either an SCI or SMI:

0 Generate SMI

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

always reads 0 31-24 Extended Timer Value (ETM_VAL)

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

Timer Value (TMR_VAL)

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

I/O Offset 13-10 - Processor & PCI Bus Control............ RW /O Offset 14 - Processor Level 2 (P LVL2).................... RO
31-12 Reserved ......cccccccciiiiiiiiieineeeeaaa e alwaysreads 0 7-0 Level2 . always reads 0
11 PCI Stop (PCISTP# asserted) when PCKRUN# is Reads from this register put the processor into the
Deasserted (PCI_STP) Stop Grant state (the VT82C596B asserts STPCLK#
0 Enable.....cccvviiiiiiiiiiiiiieiieeeeee e, default to suspend the processor). Wake up from Stop Grant
1 Disable state is by interrupt (INTR, SMI, and SCI).
10 PCI Bus Clock Run Without Stop (PCI_RUN)

3-0

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

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

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

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

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

Throttling Enable (THT_EN).

Setting this bit starts clock throttling (modulating the
STPCLK# signal) regardless of the CPU state. The
throttling duty cycle is determined by bits 3-0 of this
register.

Throttling Duty Cycle (THT_DTY)

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

0001 0-6.25%

0010 6.25-12.50%

0011 18.75-25.00%

0100 31.25-37.50%

0101 37.50-43.75%

0110 43.75-50.00%

0111 50.00-56.25%

1000 56.25-62.50%

1001 62.50-68.75%

1010 68.75-75.00%

1011 75.00-87.50%

1100 75.00-81.25%

1101 81.25-87.50%

1110 87.50-93.75%

1111 93.75-100%
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General Purpose Power Management Registers
I/O Offset 21-20 - General Purpose Status (GP_STS).RWC |/O Offset 23-22 - General Purpose SCI Enable............. RW
15 Reserved .., alwaysreads 0 15 Reserved .........coccoiiiiiiniiniiieneeeee, always reads 0
14 USB Wakeup Status for STR/STD/Soff (UW_STS) 14 Enable SCI on setting of the UW_STS bit....def=0
13 Reserved .., alwaysreads 0 13 Reserved ......cocccoveieeiiiiiiieeeeeen, always reads 0
12 Battery Low Status (BL_STS) 12 Enable SCI on setting of the BL_STS bit.....def=0
This bit is set when the BATLOW# input is asserted 11 Enable SCI on setting of the LID_STS bit....def=0
low. 10 Enable SCI on setting of the THRM_STS bitlef=0
11 Notebook Lid Status (LID_STS) 9 Enable SCI on setting of the USB_STS bit..def=0
This bit is set when the LID input detects the edge 8 Enable SCI on setting of the RI_STS bit......def=0
selected by Rx2C bit-7 (0=rising, 1=falling). 7  Enable SCI on setting of the XSMI7_STS bitlef=0
10  Thermal Detect Status (THRM_STS) 6 Enable SCI on setting of the XSMI6_STS bitlef=0
This bit is set when the THRM# input detects the 5 Enable SCI on setting of the XSMI5_STS bitlef=0
edge selected by Rx2C bit-6 (0=rising, 1=falling). 4  Enable SCI on setting of the XSMI4_STS bitlef=0
9 USB Resume Status (USB_STS) 3 Enable SCI on setting of the XSMI3_STS bitlef=0
This bit is set when a USB peripheral generates a 2  Enable SCI on setting of the XSMI2_STS bitlef=0
resume event. 1  Enable SCI on setting of the PME_STS bit..def=0
8 Ring Status (RI_STS) 0 Enable SCI on setting of the EXT_STS bit...def=0
This bit is set when the RI# input is asserted low.  These bits allow generation of an SCI using a separate set of
7 EXTSMI7 Toggle Status (XSMI7_STS) conditions from those used for generating an SMI.
This bit is set when the GPI17 pin is toggled.
6 EXTSMI6 Toggle Status (XSMIE_STS) /O Offset 25-24 - General Purpose SMI Enable ........... RW
This bit is set when the GPI16 pin is toggled. 15 Reserved ...cccccciiiiiieiieeeeeeeee, always reads 0
5 EX.TSM!S Toggle Status (XSM|5.—.STS) 14 Enable SMI on setting of the UW_STS bit...def=0
This bit is set when the GPI15 pin is toggled. 13 Reserved ...cccccciiiiiiiiieeeeeeeeee, always reads 0
4 E;gill\t/l:g ;;gv%eer?ttigség(li%ilr?%s;?gle d 12 Enable SMI on sett@ng of the BL_STS bit_ ..... def=0
3 EXTSMI3 Toggle Status (XSMI3_STS) ' 11 Enable SMlon setting of the LID_STS blt..._defzo
This bit is set when the GPI3 pinTs toggled. 10 Enable SMI on sett!ng of the THRM_STS. bidef=0
2 EXTSMI2 Toggle Status (XSMI2_STS) 9 Enable SMI on sett!ng of the USB_STS bit..def=0
This bit is set when the GPI2 pinTs toggled. 8 Enable SMI on sett!ng of the RI_STS hit...... 'def:O
1 PME# Status (PME_STS) 7  Enable SMI on sett!ng of the XSMI7_STS bqefIO
This bit is set when the GPI1 pin is asserted high. 6  Enable SMI on setting of the XSMI6_STS bilef=0
5 Enable SMI on setting of the XSMI5_STS bilef=0
° 'Ilgr);-sr?all\t/l:f ssc—;{ta \t/l\jr?e(r:E i:\-tre_lg;'ls')SMl# in is asserted low 4 Enable SMI on setting of the XSMI4_STS bilef=0
P " 3 Enable SMI on setting of the XSMI3_STS bidef=0
) ) ] 2 Enable SMI on setting of the XSMI2_STS bilef=0
Note that the above bits correspond one for one with the bits 1 Epaple SMI on setting of the PME_STS bit.def=0
of the General Purpose SCI Enable and General Purpose SMI o Epable SMI on setting of the EXT "STS bit..def=0

Enable registers at offsets 22 and 24: an SCI or SMI iSrhese pits allow generation of an SMI using a separate set of
generated if the corresponding bit of the General Purpose SCGlonditions from those used for generating an SCI.
or SMI Enable registers, respectively, is set to one.

The above bits are set by hardware only and can only be
cleared by writing a one to the desired bit.
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Generic Power Management Reqisters
I/O Offset 29-28 - Global Status...........oeeeeieiiieiieen, RWC /O Offset 2B-2A - Global Enable ........ccoeeeeeeiieeeinneeee. RW

15 GPIO Range 1 Access Status (GP_R1_STS3)ef=0 15 GPIO Range 1 Access Enable (GP_R1_ENgef=0

14 GPIO Range 0 Access Status (GP_R0_STS})ef=0 14 GPIO Range 0 Access Enable (GP_R0O_ENyef=0

13 GP3 Timer Timeout Status (GP3_TO_STS)def=0 13 GP3 Timer Timeout Enable (GP3_TO_EN).def=0

12 GP2 Timer Timeout Status (GP3_TO_STS)def=0 12 GP2 Timer Timeout Enable (GP3_TO_EN).def=0

11 SerlRQ SMI Status (SIRQ_SM_STS).......... def=0 11 SerlRQ SMI Enable (SIRQ_SM_EN)............ def=0

10-9 Reserved ......cccccccviiiiiiiiieiiiiiieeeen alwaysreads 0 10-9 Reserved .......ccccoeceeviiiiiiineennnnnnnn, always reads 0

8 PCKRUN# Resume Status (PR_RSM_STSHef=0 8 PCKRUN# Resume Enable (PR_RSM_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 PR_RSM_STS bit is set.

7  Primary IRQ Resume Status (PI_RSM_STSJef=0 7  Primary IRQ Resume Enable (PI_RSM_ENHef=0
This bit is set at the occurrence of primary IRQs as This bit may be set to trigger an SMI to be generated
defined in Rx45-44 of PCI configuration space when the PI_RSM_STS bit is set.

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

5 BIOS Status (BIOS_STS).....ccceevvviviieeeeenee def=0 5 BIOS Enable (BIOS_EN)......cooouviieriiiniiiinenn, 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
a one to this bit position) the GBL_RLS bit is reset at
the same time by hardware.

4  Legacy USB Status (LEG_USB_STS).......... def=0 4  Legacy USB Enable (LEG_USB_EN)........... def=0
This bit is set when a legacy USB event occurs. This bit may be set to trigger an SMI to be generated

when the LEG_USB_STS bit is set.

3  GP1 Timer Time Out Status (GP1_TO_STSjef=0 3  GP1 Timer Time Out Enable (GP1_TO_ENXJef=0
This bit is set when the GP1 timer times out. This bit may be set to trigger an SMI to be generated

when the GP1_TO_STS bit is set.

2  GPO Timer Time Out Status (GPO_TO_STSjlef=0 2  GPO Timer Time Out Enable (GPO_TO_ENXef=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 GPO_TO_STS bit is set.

1 Secondary Event Timer Time Out Status 1 Secondary Event Timer Time Out Enable
(ST_TO _STS) e, def=0 (ST_TO_EN).eeeeeeeceeeeeeeeeeeee e, def=0
This bit is set when the secondary event timer times This bit may be set to trigger an SMI to be generated
out. when the ST_TO_STS bit is set.

0 Primary Activity Status (PACT_STS)............ def=0 0  Primary Activity Enable (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 bits in
the Primary Activity Detect Status register at offset
30h to identify the specific source of the primary
event. Note that setting this bit can be enabled to
reload the GPO timer (see bit-0 of the GP Timer
Reload Enable register at offset 38).

This bit may be set to trigger an SMI to be generated
when the PACT_STS bit is set.

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.
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I/O Offset 2D-2C - Global Control (GBL CTL) ............ RW

I/O Offset 2F - SMI Command (SMI_CMD)

15-12 Reserved always reads 0

11 IDE Secondary Bus Power Off
0 Disable ... default
1 Enable
10 IDE Primary Bus Power Off
0 Disable ....cccccooiiiiiiie e default
1 Enable
9  Reserved ... always reads 0
8  SMI Active (INSMI)
0 SMIINACHVE......ceeiiieeeiee 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 RISINg EAQE ...coeviiiiiiiiiiiiiiecieeee s default
1 Falling Edge
6 THRM# Triggering Polarity
0 RiSINg EAQe...ccovvvvvviiiiiiiieeeeeeeceeeeeii, default
1 Falling Edge
5 Disable Battery Low Resume
0 Enable resume .......ccccccvvvveeeeeiiiiiiiiiies default
1 Disable resume from suspend when
BATLOWH# is asserted
4 SMI Lock (SMIIG)
0 Disable SMI Lock
1 Enable SMI Lock (SMI low to gate for the
NEXt SMI) ..o, default
3  Wait for Halt / Stop Grant Cycle for STPCLK#
Assertion
0 DONTWAIL.....cevieiiiiiiiiieesiirieeee e default
1 Wait
This bit works with Rx4C[7] of PCI configuration
space to control the start of STPCLK# assertion.
2  Power Button Triggering
0 SCI/SMI generated by PWRBTN# rising edge
1 SCI/SMI generated by PWRBTN# low level
Must be set to 1 for ACPI v0.9 compliance.
1 BIOS Release (BIOS_RLS)
This bit is set by legacy software to indicate release
of the SCI/SMI lock. Upon setting of this bit,
hardware automatically sets the GBL_STS bit. This
bit is cleared by hardware when the GBL_STS bit
cleared by software.
Note that if the GBL_EN bit is set (bit-5 of the Power
Management Enable register at offset 2), then setting
this bit causes an SCI to be generated (because setting
this bit causes the GBL_STS bit to be set).
0 SMI Enable (SMI_EN)

0 Disable all SMI generation
1 Enable SMI generation

7-0  SMI Command
Writing to this port sets the SW_SMI_STS bit. Note
that if the SW_SMI_EN bit is set (see bit-6 of the
Global Enable register at offset 2Ah), then an SMl is
generated.
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1/0O 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 EnableThese bits correspond to the Primary Activity Detect Status

bits in offset 37-34. bits in offset 33-30.
31-11 Reserved .....oocoocvveiiiiiiiiieee e always read 0 31-11 Reserved .......cccccoviiiiiieiiiiiieeeennnns always read 0
10 Audio Controller Access Status........... (AUD_STS) 10 Audio Controller Status Enable............. (AUD_EN)
Set if the audio controller is accessed. 0 Don'tset PACT_STSif AUD_STS is set....def
1 SetPACT_STS if AUD_STS is set
9 Keyboard Controller Access Status..... (KBC_STS) 9 Keyboard Controller Status Enable ..... (KBC_EN)
Set if the keyboard controller is accessed via I/O port 0 Don'tset PACT_STS if KBC_STS is set..... def
60h. 1 SetPACT_STSif KBC_STS s set
8  VGA Access Status........cccvvveeeeeeiennennnnn. (VGA_STS) 8 VGA Status Enable ...........cccooiiiieiiinns (VGA_EN)

Set if the VGA port is accessed via I/0 ports 3BO-
3DFh or memory space AO0O00-BFFFFh.

7  Parallel Port Access Status.................... (PAR_STS) 7
Set if the parallel port is accessed via I/.0 ports 278-
27Fh or 378-37Fh (LPT2 or LPT1).

6  Serial Port B Access Status............... (COMB_STS) 6
Set if serial port B is accessed via 1/0O ports 2F8-2FFh
or 2E8-2EFh.

5 Serial Port A Access Status.............. (COMA_STS) 5
Set if serial port A is accessed via I/O ports 3F8-3FFh
or 3E8-3EFh.

4 Floppy Access Status.........cccvveveeenniennen. (FLP_STS) 4

Set if the floppy devices are accessed via 1/0O ports
3F0-3F5h or 3F7h.

3  Secondary IDE Access Status............... (SIDE_STS) 3
Set if the secondary IDE port is accessed via I/O
ports 170-177h or 376h.

2  Primary IDE Access Status................. (PIDE_STS) 2
Set if the primary IDE port is accessed via 1/0O ports
1F0-1F7h or 3F6h.

1 Primary Interrupt Activity Status...... (PIRQ_STS) 1
Set on the occurrence of a primary interrupt (enabled
via the "Primary Interrupt Channel" register at
Function 3 PCI configuration register offset 44h). 0

0 PCI Master Activity Status............co...... (PCI_STS)

Set on the occurrence of PCI master activity.

Note: The bits above correspond to the bits of the PrimaryNote:

Activity Detect Enable register at offset 34 (see right
hand column of this page): if the corresponding bit is
set in that register, setting of the above bits will cause
the PACT_STS bit to be set (bit-0 of the Global
Status register at offset 28). Setting of PACT_STS
may be set up to enable a "Primary Activity Event":
an SMI will be generated if PACT_EN is set (bit-0 of
the Global Enable register at offset 2Ah) and/or the
GPO timer will be reloaded if the "GP0 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 above also correspond to bits of the GP Timer
Reload Enable register at offset 38: if the
corresponding bit is set in that register, setting the bit
in this register will cause the indicated timer to be
reloaded.

Bits in this register are set by hardware only and may only be

cleared by writing a 1 to the desired bit. All bits default to 0.

0 Don'tset PACT_STSif VGA STS s set....def
1 SetPACT_STSif VGA_STS is set

Parallel Port Status Enable .................... (PAR_EN)
0 Don'tset PACT_STS if PAR_STS is set.....def
1 Set PACT_STS if PAR_STS is set

Serial Port B Status Enable................. (COMB_EN)
0 Don'tset PACT_STS if COMB_STS is set. def
1 SetPACT_STS if COMB_STS is set

Serial Port A Status Enable............... (COMA_EN)
0 Don'tset PACT_STS if COMA_STS is set.def
1 SetPACT_STSif COMA_STS is set

Floppy Status Enable .............ccccceeernnnee. (FLP_EN)
0 Don'tset PACT_STSif FLP_STS s set...... def
1 SetPACT_STSif FLP_STS is set

Secondary IDE Status Enable ............... (SIDE_EN)
0 Don'tset PACT_STS if SIDE_STS is set.... def
1 SetPACT_STS if SIDE_STS is set

Primary IDE Status Enable.................. (PIDE_EN)
0 Don'tset PACT_STS if PIDE_STS is set....def
1 SetPACT_STS if PIDE_STS is set

Primary INTR Status Enable................ (PIRQ_EN)
0 Don'tset PACT_STS if PIRQ_STS is set....def
1 SetPACT_STSif PIRQ_STS is set

PCI Master Status Enable..................... (DRQ_EN)
0 Don'tset PACT_STSif PCI_STS s set....... def
1 SetPACT_STSif PCI_STS is set

Setting of any of the above bits also sets the

PACT_STS bit (bit-0 of offset 28) which causes the

GPO timer to be reloaded (if PACT_GPO_EN is set)

or generates an SMI (if PACT_EN is set).
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I/O Offset 3B-38 - GP Timer Reload Enable................... RW General Purpose I/O Registers
All bits in this register default to 0 on power up.
31-11 Reserved .....cccccciiiiiiiiiieeeee always read 0 1/O Offset 45-44 — External SMI Input Value
7 Enable GP1 Timer Reload on KBC Access (EXTSMI VAL) teeeiiiiiiieeeeeeee et RO
1 = setting of KBC_STS causes GP1 timer to reload. pepending on the configuration, up to 8 external SCI/SMI
6 Enable GP1 Timer Reload on Serial Port Access ports are available as indicated below. The state of these
1= setting of COMA_STS or COMB_STScauses inputs may be read in this register_
5 (;E;e?\zzr to“r.(.a-l.c.).a.\.({. ______________________________ always read 0 15-11 Reserved ISR R RS always reads 0
4  Enable GP1 Timer Reload on VGA Access 190 garg:ljvslr;(g/lcs)?;&risQ Status
1 = setting of VGA_STS causes GP1 timer to reload. 8 SMBus Resume Status
3 EnabIeG_Pl Timer Reload on IDE/Floppy Access 7RI (GPI12 Pin) Input Value
1 = setting of FLP_STS, PIDE_STS, or SIDE_STS 6 SMBALRT# (GPIL1 Pin) Input Value
causes GP1 timer to reload. 5  Reserved always reads 0
2 Ena GP3 Timer Reload on GPIO Range 1 Access 4 SLPBTN# (GPI13P|n)InputVaIue """
1 = setting of GR1_STS causes GP3 timer to reload. 3 LID (GPI10 Pin) Input Value
1 Ena GP2 Timer Reload on GPIO Range 0 Access 2 BATLOW# (GPI9 Pin) Input Value
1 = setting of GRO_STS causes GP2 timer to reload. 1 PME# (GPI1 Pin) Input Value
0 Enable GPO Timer Reload on Primary Activity 0

1 = setting of PACT_STS causes GPO timer to reload. EXTSMI# Input Value

Primary activities are enabled via the Primary

Activity Detect Enable register (offset 37-34) with |/O Offset 4B-48 - GPI Port Input Value (GPI_VAL).... RO
status recorded in the Primary Activity Detect Status 3129 Reserved ...........o..ccooovvovorerreseren always read 0

register (offset 33-30). 21-0 GPI[21-0] INPUt VAIUE ... vvererrerrrrree Read Only

I/O Offset 4F-4C - GPO Port Output Value (GPO VAL)RW
Reads from this register return the last value written (held on

chip)
31 Reserved ..o always reads 0

30-0 GPO[30-0] Output Value......... default = 7FFFFFFh
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FUNCTIONAL DESCRIPTIONS

Power Management

POower Management Subsystem Overview

The power management function of the VT82C596B is

indicated in the following block diagram:

GP1
(Device
Idle)
Timer

Primary
Events

GPO
(Global
Standby)
Timer

PWRBTN# >
SLPBTN# >-

User
Interface

Bus
Master

LID >
THRM# >-

RI# >
USB resume >-

GPIO >

Hardware
Events

RTC

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

ﬁ SCI Arbiter

' Sleep/Wake

- Legacy Only Event Logic
- ACPI/ Legacy Event Logic
- ACPI / Legacy Generic Control Features
- ACPI / Legacy Fixed Control Features

- ACPI Only Event Logic

State

Machine

PU
STPCLK#
and ClkGen
Control

Power
Plane and
System
Control

SCI#

Figure 6. Power Management Subsystem Block Diagram

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

Processor Bus States

The VT82C596B supports the complete set of CO to C3

processor states as specified in the Advanced Configuration
and Power Interface (ACPI) specification (and defined in

ACPI /O space Registers 10-15):

CO:
C1l:
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. If the SRAM _ZZ
bit is set to 1, then the ZZ pin is also asserted (after
the acknowledgement of the stop grant bus cycle) for
powering down the cache SRAM. The CPUSTP#
signal is not asserted so that host clocks remain
running. To exit this state, the chip negates the ZZ
signal and then negates STPCLK#.

Suspend. Entered when the P_LVL3 register is read.
In addition to STPCLK# and ZZ assertion as in the
C2 state, the SUSST1# (suspend status 1) signal is
asserted to tell the north bridge to switch to “Suspend
DRAM Refresh” mode based on the 32KHz suspend
clock (SUSCLK) provided by the VT82C596B. If
the HOST_STP bit is enabled, then CPUSTP# is also
asserted to stop clock generation and put the CPU
into Stop Clock State. To exit this state, the chip
negates CPUSTP# and allows time for the processor
PLL to lock. Then the SUSST1#, ZZ, 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 (IO space Rx10) is used.

b. THRM# pin assertion enables automatic clock
throttling with duty cycle pre-configured in
THM_DTY (PCI configuration Rx4C).

Revision 0.3June 17, 1999
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System Suspend States and Power Plane Control SUSCH#) are provided to turn off more system power planes as

There are three power planes inside the VT82C596B. Thd€ system moves to deeper power-down states, i.e., from
first power plane (VCCSUS) is always on unless turned off bynormal operation to POS (only SUSA# asserted), to STR (both
the mechanical switch. The second power plane (VCC) isoUSA# and SUSB# asserted), and to STD (all three SUS#
controlled by chip output SUSC# (also called “PSON”). The signals asserted). In particular, the assertion of SUSC# can be
third plane (VCCRTC) is powered by the combination of the Used to turn off the VCC supply to the VT82C596B.

VCCSUS and the external battery (VBAT) for the integrated Two suspend status indicators (SUSST1-2#) are provided to
real time clock. Most of the circuitry inside the VT82C596B inform the north bridge and the rest of the system of the
is powered by VCC. The amount of logic powered by processor and system suspend states. SUSST2# is asserted
VCCSUS is very small; its main function is to control the when the system enters any suspend state. SUSST1# is
supply of VCC and other power planes. VCCRTC is always onasserted when the system enters the suspend state or the
unless both the mechanical switch and VBAT are removed. processor enters the C3 state. SUSST1# is connected to the

The VT82C596B supports multiple system suspend states b§Orth bridge to switch between normal and suspend-DRAM-
configuring the SLP_TYP field of ACPI I/O space register refresh modes.
Rx4-5:
, , General Purpose 1/O Ports
a) POS (Power On Suspend): Most devices in the i .
system remain powered. The host bus is put into arf*S ACPI compliant hardware, the VT82C596B includes
equivalent of the C3 state. In particular, the CPU is PWRBTN#, SLPBTN#, and RI# pins to implement power

put into the Stop Grant State or Stop Clock StatePutton, sleep button, and ring indicator functionality,
depending on the setting of the HOST STP bit. respectively.  Furthermore, the VT82C596B offers many

SUSST1# is asserted to tell the north bridge to switchgeneral-purpose 1/O ports with the following capabilities:
to “Suspend DRAM Refresh” mode based on the < 1°C/SMB Support

32KHz SUSCLK provided by the VT82C596B. As . Thermal Detect

to the PCI bus, setting the PCLK__RUI_\I bit to 0 Notebook Lid Open/Close Detect

enables the CLKRUN protocol defined in the PCI

Mobile Design Guide. That is, the PCKRUN# pin ° Battery Low Detect
will be de-activated after the PCI bus is idle for 26 * Twenty-two General Purpose Input Ports (10
clocks. Any PCI bus masters including the north dedicated and 12 multiplexed with other functions).

bridge may resume PCI clock operation by pulling < Thirty-one General Purpose Output Ports(6 dedicated

the PCKRUN# pin low. During the PCKRUN# de- and 25 multiplexed with other functions)

activation period, the PCISTP# pin may be activatedn addition, the VT82C596B provides eight external SMI pins
to disable the output of the PCI clock generator if the (one dedicated EXTSMI# pin and seven pins shared with
PCI_STP bit is enabled. When the system resumegjeneral purpose input pins). Once enabled, each of the
from POS, the VT82C496 can optionally resume external SMI inputs triggers an SCI or SMI at both the rising
without resetting the system, can reset the processoand falling edges of the corresponding input signal. Software

only, or can reset the entire system. When no reset igan check the status of the input pins and take appropriate
performed, the chip only needs to wait for the clock actions.

synthesizer and processor PLL to lock before the
system is resumed, which typically takes 20ms.

b) STR (Suspend to DRAM): 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 VT82C598AT) and the suspend logic
of the VT82C596B (VCCSUS). The VT82C596B
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 VT82C596B (VCCSUS).

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
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Power Management Events 3) Generic Global Eventsdefined in the GBL_STS and
Three types of power management events are supported: SISIII_'_EN registers. These registers are mainly used for
1) ACPI-required Fixed Events defined in the PMla_STS « PCl Bus Clock Run Resume

and PMla_EN registers. These events can trigger either

SCI or SMIdepending on the SCI_EN bit: * Primary Interrupt Occurance

* GPO and GP1 Timer Time Out

+ PWRBTN# Triggering  Secondary Event Timer Time Out
* RTC Alarm « Occurrence of Primary Events
* Sleep Button (defined in register PACT_STS and PACT_EN)

« ACPI Power Management Timer Carry (always SCI)
¢ BIOS Release (always SCI)

* Legacy USB accesses (keyboard and mouse)
- Software SMI

2) ACPl-aware General Purpose Function Eventslefined
in the GP_STS and GP_SCI_EN, and GP_SMI_EN
registers. These events can trigger either SCI or SMIDepending on the system suspend state, different features can
depending on the setting of individual SMI and SCI be enabled to resume the system. There are two classes of

enable bits: resume events:

a) VCCSUS-based events. Event logic resides in the
VCCSUS plane and thus can resume the system from
any suspend state. Such events include PWRBTN#,

System and Processor Resume Events

« External SMI triggering
* USB Resume

* Ring Indicator (RI#) RI#, BATLOW#, LID, SMBus resume event, RTC

* Battery Low Detect (BATLOWH#) alarm, EXTSMI#, and GP1 (EXTSMI1#).

* Notebook Lid Open/Close Detect (LID) b) VCC-Based Events. Event logic resides in the VCC
« Thermal Detect (THRM#) plane and thus can only resume the system from the

POS state. Such events include the ACPI PM timer,
USB resume, and EXTSMI2-7#.

Skt-7 or Slot-1 [¢«—HCLK
Host CPU [€T SMI# /| STPCLK#
SMIACT# SR L2 Cache
ZZ > (Socket-7)
3D <«— GCLK ]
. Memory Bus
Graphics _A%VATS;%S&%/I\Q\QP & PC100
Controller [ Gokrung | AP0 CKE# SDRAM
HCLK
VT82C693 GCLK 0 )
PCKRUN# R Apollo ProPlus PCLK
PCLK PCI Bus SUSCLK,‘ Module ID
1 SUSST1
| MCLK
ISA > N
IDE VT82C596B | cruster > MBUS ST Clock
BIOS ROM PCISTP# S
USB 824BGA ' "Gp|0 and ACPI Events  Lenerator
Keyboard / Mous — Power Plane & Peripheral Control

Figure 7. Apollo MVP3 System Block Diagram Using the VT82C596B South Bridge
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Legacy Power Management Timers enabled, the occurrence of the primary event reloads the GPO
the timer if the PACT_GPO_EN bit is also set to 1. The cause of
the timer reload is recorded in the corresponding bit of
PRI_ACT_STS register while the timer is reloaded. If no

i . ] i enabled primary event occurs during the count down, the GPO
GPO Timer: general purpose timer with primary event  imer will time out (count down to 0) and the system can be
GP1 Timer: general purpose timer with peripheral event programmed (setting the GPOTO_EN bit in the GBL_EN
reload register to one) to trigger an SMI to switch the system to a
Secondary Event Timer to monitor secondary events power down mode.

Conserve Mode Timer Hardware-controlled return to  The VT82C596B distiguishes two kinds of interrupt requests

In addition to the ACPI power management timer,
VT82C596B includes the following four legacy power
management timers:

standby as far as power management is concerned: the primary and
The normal sequence of operations for a general purpose timeecondary interrupts. Like other primary events, the
(GPOor GP1) isto occurrence of a primary interrupt demands that the system be

1) First program the time base and timer value of the initialreStorecj to full pr_ocessing capability. Seco_ndary inter_rupts,
count (register GP_TIM_CNT). however, are typl_cally used for housekeeping tasks in the

. . . background unnoticeable to the user. The VTEZEB allows
2) (T;ﬁin ;1('::\(?&1{6bﬁotjontlc?r?e'byttfeetilir;?erthvsiIIGsligESv-\;ﬁR;eoreaCh channel of interrupt request to be declared as either

initial t and td ¢ ds 0 primary, secondary, or ignorable in the PIRQ_CH and
initia coun :';m count down towards ©. ) SIRQ_CH registers. Secondary interrupts are the only system
3) When the timer counts down to zero, an SMI will be secondary events defined in the VT82C596B.

generated if enabled (GPOTO_EN and GP1TO_EN in the

; - Like primary events, primary interrupts can be made to reload
GBL_EN register) with status recorded (GPOTO_STS and . . .
= 9 ) ( - the GPO timer by setting the PIRQ_EN bit to 1. Secondary

GP1TO_STS in the GBL_STS register). . -
4) Each t'_ o b - ¢ d)t load the inii (nterrupts do not reload the GPO timer. Therefore the GPO
) Each timer can also be programmed to reload the initia imer will time out and the SMI routine can put the system into

gount tan% res_i_tr?_rt ;:Ol.;ntlng aut(imancdall_y ai;ter dco(ljm\t):}; power down mode if no events other than secondary interrupts
own 1o ©. IS 1eature 1S not used In standar are happening periodically in the background.

BIOS.
Th = P1 i - h imary events can be programmed to trigger an SMI (setting
pu?poieotirﬁg?s (jescrtigzri\bcsvne.bthl)J\?veec\j/eJrlfstthS; ctaﬁ glzget;%{the PACT_EN bip). Typically,_this SMitr Iggering i_s turned
programmed to reload the initial count by system primaryOﬁ during normal system operation to avoid degrading system

events or peripheral events thus used as primary event (glob farformance_. Triggering is twrned on by the SMI routine
standby) timer and peripheral timer, respectively. The efore entering the power down mode so that the system may

secondary event timer is solely used to monitor secondar)l/:’e returned to normal _operatlon at th_e occurrence of primary
events. events. At the same time, the GPO timer is reloaded and the

count down process is restarted.

System Primary and Secondary Events

- - ) Peripheral Events
Primary system events are distinguished in the PRI_ACT_ST# , .
and PRI_ACT_EN registers: rimary and secondary events define system events in general
- - and the response is typically expressed in terms of system

Bit Event Trigger events. Individual peripheral events can also be monitored by

7 Keyboard Access  I/O port 60h the VT82C596B throgh the GP1 timer. The following four

6 Serial Port Access  1/O ports 3F8h-3FFh, 2F8h-2FFh, cateqgories of peripheral events are distinguished (via register
3E8h-3EFh, or 2E8h-2EFh GP_RLD_EN):

5 Parallel Port Access I/O ports 378h-37Fh or 278h-27Fh

Bit-7 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
t of the GP1 timer indicates no activity of the corresponding
vice type and appropriate action can be taken as a result.

4 Video Access I/O ports 3BOh-3DFh or memory
A/B segments

3 IDE/Floppy Access /O ports 1FOh-1F7h, 170h-177h,
or 3F5h

N

Reserved
1 Primary Interrupts  Each channel of the interrupt
controller can be programmed to
be a primary or secondary
interrupt
0 ISA Master/DMA Activity
Each category can be enabled as a primary event by setting trgé'
corresponding bit of the PRI_ACT_EN register to 1. If €
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ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Parameter Min Max Unit
Ambient operating temperature 0 70 oc
Storage temperature -55 125 oc
Input voltage -0.5 55 Volts
Output voltage (¥c = 5V) -0.5 5.5 Volts
Output voltage (¥c=3.1- 3.6V) -0.5 ¥c+0.5 Volts

Note: Stress above the conditions listed may cause permanent damage to the
device. Functional operation of this device should be restricted to the
conditions described under operating conditions.

DC Characteristics

TA-0-70°C, Vc=5V+/-5%, GND=0V

Symbol | Parameter Min Max | Unit | Condition
Vi Input low voltage -0.50 0.8 \Y
Vi Input high voltage 2.0 ¥e+0.5 \Y
VoL Output low voltage - 0.45 V | d=4.0mA
Von Output high voltage 2.4 - V | ok=-1.0mA
e Input leakage current - +/-10 uA OsW¥Vee
loz Tristate leakage current - +/-20 uA 0.455)M<Vcc
lcc Power supply current - 80 mA
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AC Timing Specifications
Table 6. AC Characteristics - PCI Cycle Timing
Parameter Min | Max | Unit Notes

Ts | AD[31:0] Setup Time to PCLK Rising 7 ng

Ts | FRAME# TRDY#,IRDY# Setup Time to PCLK Rising 7 ns

Ts | CBE[3:0]#, STOP#,DEVSEL# Setup Time to PCLK Rising 7 ns

Ts | PGNT# Setup Time to PCLK Rising 12 ng

Ty | AD[31:0] Hold Time from PCLK Rising 0 ns

Ty | FRAME#,TRDY#,IRDY# Hold Time from PCLK Rising 0 ng

Ty | CBE[3:0]#, STOP#,DEVSEL# Hold Time from PCLK Rising ( ns

Ty | PGNT# Hold Time from PCLK Rising 0 ny

Typ |AD[31:0] Valid Delay from PCLK Rising (address phase) P 11 ns Opf on min, 50pf on rlnax

Ty |AD[31:0] Valid Delay from PCLK Rising (data phase) 2 11 ns Opf on min, 50pf on nluax

Ty | FRAME# TRDY#,IRDY# Valid Delay from PCLK Rising 2 11 ng Opf on min, 50pf on m11X

Tvo | CBE[3:0J#, STOP#,DEVSEL# Valid Delay from PCLK Rising 2 11 ns Opf on min, 50pf on nhax

Tvo | PREQ# Valid Delay from PCLK Rising 2 17 n$ Opf on min, 50pf on max

Teo | FRAME#,TRDY#,IRDY# Float Delay from PCLK Rising 24 n$ Opf on min, 50pf on max

Tep | CBE[3:0]#, STOP#,DEVSEL# Float Delay from PCLK Rising 28 ns Opf on min, 50pf on Max
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Table 7. AC Characteristics - UltraDMA-33 IDE Bus Interface Timing
Symbol Description Timing Unit
TENVL Envelope time for read initial 29.3 ns
Tbs1 Data setup time for read initial 1.1 ns
ToH1 Data hold time for read initial (rise) 2.3 ns
TENV2 Envelope time for write initial (rise) 29.3 ns
Tovs2 Data setup time for write initial (fall) 42.2 ns
TovH2 Data hold time for write initial (fall) 17.8 ns
Tovs2 Data setup time for write initial 42.0 ns
TovH2 Data hold time for write initial 17.2 ns
TRFs READY to final STROBE time 21.3 ns
TrP READY to Pause time 180.0 ns
Tua Limited interlock time (to STOP) 95.1 ns
Tua Limited interlock time (to Host DMARDY) 125.3 ns
Tza4 Delay time required for output drives turning on 102.( ns
Tovss4 Data setup time for read terminating 55.3 ns
TovH4 Data hold time for read terminating 31.6 ns
Tus Limited interlock time (to STOP) 125.3 ns
Tus Limited interlock time (to Host STROBE) 95.2 ns
TmiLs Limited interlock time with minimum 120.6 ns
Tovss Data setup time for write terminating 57.7 ns
TovHs Data hold time for write terminating 31.8 ns
TwmiLe Limited interlock time with minimum 155.8 ns
Tzne Delay time required for output drives turning on 68.5 ns
Tus Limited interlock time 65.2 ns
TmiLs Limited interlock time with minimum 90.6 ns
T2 Delay time of PCLK to DCS3,1# 4.8 ns
T3 Delay time of PCLK to DA[2:0] 5.3 ns
Ta Delay time of PCLK to DIOW# 9.3 ns
Ts Delay time of PCLK to DIOR# 9.2 ns
Twbs Data setup time during PIO write 85.5 ns
TwbH Data hold time during PIO write 31.7 ns
TrRDS Data setup time during PIO read 0.4 ns
TRDH Data hold time during PIO read 2.1 ns
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STOP (Host)

HDMARDY# (Host)

TeNvL— =Tl
DSTROBE (Drive) Tos1 '\
Data a6 & & =
ToH1

Figure 8. UltraDMA-33 IDE Timing - Drive Initiating DMA Burst for Read Command
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Figure 9. UltraDMA-33 IDE Timing - Drive Initiating Burst for Write Command
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DDRQ (Drive)

DDACK# (Host)

For Write:
DDMARDY# (Drive) /

— — TRFs
HSTROBE (Host) >I<

For Read:
—_ < Trp
STOP (Host) j

HDMARDY# (Host)

Figure 10. UltraDMA-33 IDE Timing - Pausing a DMA Burst
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DDRO (Drive)

DDACK# (Host)
=~ Tus —*=
STOP (Host)
HDMARDY# (Host)
Data CRC L
<—— Tzaa —>=Tbvs4— — TDvH4

Figure 11. UltraDMA-33 IDE Timing - Drive Terminating DMA Burst During Read Command
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Figure 12. UltraDMA-33 IDE Timing - Drive Terminating DMA Burst During Write Command
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Figure 13. UltraDMA-33 IDE Timing - Host Terminating DMA Burst During Read Command

DDRQ (Drive)
DDACK# (Host)

<= TMmIL7 —#

STOP (Host)

HSTROBE# (Host) L A N R RO N
Data CRC

Figure 14. UltraDMA-33 IDE Timing - Host Terminating DMA Burst During Write Command
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Figure 15. UltraDMA-33 IDE Timing - PIO Cycle
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PACKAGE MECHANICAL SPECIFICATIONS
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Figure 16. Mechanical Specifications - 324-Pin Ball Grid Array Package
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