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1 Overview

AMD-766™ Peripheral Bus Controller Data Sheet

The AMD-766 peipheral bus controller™ is anintegrated circuit (IC), developed by AMD, to be the system
Southbridge comporent of pe'sonal computer chipsets. The AMD-766 peipheral bus controller (the IC) connects to

a host memory controller throughthe PCI bus.
11 Features

e PCl interface PCI specificaion revision 2.2

compliant).

e LPC busto connect peripherals such as super
IO and BIOS.

e Partial ISA bus.
e 8 htswide

e Suppat for Flash BIOS.
e Enhanced IDE controller.
e Suppat for two dud-drive parts.
*  PIO modes 0-4.
e Multi-word DMA.
UDMA modes up o ATA-100.
*  OHClI-based USB host controller with suppat
for four ports.
e Seria IRQ protocol.
e ACPI-compliant power maragement logic.
*  Programmable C2, C3, power-on-
susend, suspend to RAM, suspend to
disk, and sdt off states.
e Throttling.
e Hardware traps.
e System inadivity timer.

e 32 geera-pumpose 10 (GPIO) pins (some are
multiplexed with other hard-wired functions).
e Privag/secuity logic (ROM acces cantral).
* Legacy logic.
*  Programmabe interrupt controller.
e Programmalble interval timer.
 DMA contraller (for LPC bus).
* Legacy pats.
* |OAPIC controller.
*  Realtime dock.
o 256 lytes of CMOS RAM.
e Battery-powered
* ACPI-compliant extensions.
e SMBus contraller with one SMBus port.
e 272-pn BGA package.
e 3.3-volt core and autput drivers; 5-volt
tolerant input buffers.

The IC is intended to fit into the tradtional Southbridge position on PC-compatible platforms.

System <> Memaory <> Host
Memory Controller
A
PA bus Y
A
y
IDE ports<—*1 Peripheral
USB ports<—> Bus BIOS
Controller
Supoer /O ROM
A J J A
y LPCbus y y ISA bus y
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Block diagram of the IC:

oI bus PCI BusInterface USB Controller Four USB ports
IDE troll 1
System Management Controller Primary IDE port
System Power management, plug and Secondhry IDE port
management = P&y, SMBUS, seial IRQ, :
pins gerera purpos /O ISA/LPC Bridge ISA bus
LPCbus
LPC DMA cortroller DMA signals
Real Time Clock 32-KHz
(plus 256 bytesCMOS RAM) ogillatar
Legacyprogrammable
interval timer
Legacyprogrammable _
interrupt controller J IRQ signals
IOAPIC

2 Ordering Information

AMD-766 _A _C

——— Case Temperature
C = Canmecia temperature range

Package Type
A = Pladic Ball Grid Array

Family/Core
AMD-766
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3  Signal Desaiptions
31 Terminology

Seesedion 5.1.2 for adescription of the register naming conventions used in this document. Seesedion 4.6.15 for a
desaiption of the system power states: MOFF, SOFF,STD, STR, POS,C3, C2, and FON. See section 3.9 for a
description of the power planes. Seesedion 4.1.1 for a description of the types of resets.

Signalswith a #suffix are adive low.
Note: All inputs are 5-volt tolerant except amalog pins and asnoted in the pin descriptions.

Signals described in this chapter utilize the following 1O cell types:
Name |Notes

Input  |Inputsignal only.

Output |Outputsignal only. Thisincludes outputs that are capable of being in the high-impedance sate.
oD Open drain output These pins are driven low and designed to be pulled high by external circuitry.
10 Input or output signal.

I0D Input or open-drain output.

w/H With hysteresis on the input (applied with other sgnal types).

-PU Pull up included (applied with other sgnal types). An internal pull-up resister is provided to theline.
These pull-upsare enabled by C3A48. Theresistors vary over process voltage and temperature from
3400 b 7150 dims.

-PD Pull down included (gpplied with other signal types). An internal pull-down resister is provided to the
line. These pull-downs are enabled by C3A48. Theresistors vary over process voltage and temperature
from 3400 b 7150 dnms.

Analog |Analog sgnal.

The following provides definitions and reference data almut each of the IC's pins. “During Reset” provides the state
of the pin while the pin’s power plare is being reset (while RESET# is low for the main power plare; while the
internal RST_SOFT signal is asseted for the VDD_AUX power plane). “After Resd” provides the state of the pin
immediatdy after that reset. “During POS’ provides the gtateof the pin while in the power on suspend system deep
states. “During S3S5” provides the state of the pin whil e in the suspend to disk, suspend to RAM, or sdt off system
deq gates. “Func” means that the sgnal isadive or functional, operating per its defined function. “Lag State’
indicates that the sgnal remainsin the gatethat it was in when the system entered POS.

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5964719/AMD-766.html

Preliminary | nfor mation AMDO
23167B— March 2001 AMD-766™ Peripheral Bus Controller Data Sheet

3.2 PClInterface

Pin name and description IO cdl | Power | During| Post | POS
type | plane | Reset | Reset

AD[31:0]. Addressdata bus. IO | VDD3 | 3-state | 3-state | 3-state
CBE_L[3:0]. Commard-byte enale bus. IO | VDD3 | 3-state | 3-state | 3-state
DEVSEL#. Device ®lect IO-PU | VDD3 | 3-state | 3-state | 3-state
FRAM E#. Framesignal. I0-PU | VDD3 | 3-state | 3-state | 3-state
IDSEL. Identification select signal. Inpu | VDD3 - - -
IRDY #. Master realy signal. IO-PU | VDD3 | 3-state | 3-state | 3-state
PAR. Parity sgnal. Output | VDD3 | 3-state | 3-state | 3-state
PCIRST#. PCl reset. This is the system reset sgnal for logic that is Output | VDD_ | Low | High | High
powered by the system’s main power supplies. SOFT

PCLK. 33 MHz PCI clock. Thisisrequired to remain active during reset | Input | VDD3 - - -
and whenthe IC enters the power-on suspend gate (POS).

PGNT#. Master grant signal. Inpu | VDD3 - - -
PIRQIA, B, C, D}#. PCI interrupt requests. Only PIRQD# is an output IOD- | VDD3 - - -
aswell asaninput; it maybe driven adive by the USB interrupt. The PU

other threepins are inputs only.

PREQ#. Master request signal. Output | VDD3 | High | High | High
SERR#. PQ system error signal. This may be asseted by the systemto | Input- | VDD3 - - -
indicate a ystem error condtion. If enalded by RTC70[7], anNMI PU

interrupt maybe generated.

STOP#. Tamet alort sgnal. I0-PU | VDD3 | 3-state | 3-state | 3-state
TRDY#. Target ready signal. I0-PU | VDD3 | 3-state | 3-state | 3-state

3.3 Procesor | nterface

Pin name and description IO cdl | Power | During| Post | POS
type | plane | Reset | Reset
A20M#. Addresshit[20] mak to the processor. This output is a logicd OD | vVDD3 | 3-state | 3-state | 3-state
OR of the KA20G pin from the keyboard controller and PORT92[A20EN].
CPURST#. CPURST#. Reset to the processor. This is the reset to OD |VDD3| Low | Func. | 3-state
procesr(s). Seesedions4.1.1 and 4.6.1.5.1.
FERR#. Hoating-pant error from the processor. The processor asserts Input | VDD3 - - -
this sgnal toindicae a floating-paint error has occurred. This is used to w/H
crede IRQ13to the PIC and IOAPIC.

IGNNE#. Ignae numeric error to the processor. OD | VDD3 | 3-state | 3-state | 3-state
INIT #. Initialization interrupt to the procesor. OD | VDD3 | 3-state | 3-state | 3-state
INTR. Interrupt request to the processor. OD |VDD3| Low | Low low
NMI. Non-maskale interrupt reguest to the procesor. OD |VvDD3| Low | Low | Low

PICCLK. Interrupt message bus clock for the IOAPIC. This is controlled | 10D | VDD3 | Func. | Func.
through COAx4B[APICCKS]. During POS,PICCLK may be sdeded to
either be active a forcedlow by C3A50/APIC_POSEN].

PICDO# ard PICD1#. Interrupt message bus daa hits 1 and O for the IOD | VDD3 | 3-state | 3-gtate | 3-state
IOAPIC.

SMI#. System maregement interrupt to the procesor. OD | VDD3 | 3-state | 3-state | 3-state
STPCLK#. Processg siop-grant request OD | VDD3 | 3-state | 3-state | Active

WSCH#. Write snoopcomplete This sgnal is used to guaranteethe maost IOD | VDD3 | 3-state | 3-gtate | 3-state
recert PCl bus writes from the IC to syssemmemory are visible o the host.
Seesedion 4.3.2 for mare details. This sgnal requires anexternal pull-up
resistor with a value between 10K to 200K chms.
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34 ISA/LPC Busand Legacy Support Signals

Pin name and description IO cdl | Power | During| Post | POS
type | plane | Reset | Reset
BCLK. ISA busdock. This is the aproximatdy 8 MHz ISA-bus dock. | Output | VDD3 | Func. | Func. | Func.
It is the frequency of PCLK divided by four.
EKIRQ1. External keyboard controller IRQ1. This is designed to be Inpu | VDD3 | Inpu | Inpu | Func.
conneded to the keyboard controller’s IRQL for the internal interrupt
controller logic.

EKIRQ12. External keyboard controller IRQ12 mause interrupt. Thisis | Inpu | VDD3 | Inpu | Inpu | Func.
designedto be conneciedto the keyboard controller’ s IRQ12 for the
internal interrupt controller logic. SeeC3A46[10:9] for information on
how the IRQ12 pin ard the mouse interrupt are comhined.

IOCHK#. 1SA bus 10O channd checksgnal. The asrtion of thissignal | Input- | VDD3 - - -

controls PORT61[IOCHK]. PU

IOCHRDY. ISA bus IO chame ready sgnal. Thisis deasserted by ISA | Input | VDD3 | 3-state | 3-state | 3-state

bus davesto extend the duration of the cycle. PU

IOR#. ISA bus IO read signal. Output | VDD3 | High | High | High

IOWH#. ISA bus IO write signal. Output | VDD3 | High | High | High

IRQ[11:9,7:3]. ISA businterruptrequest sgnals. Input- | VDD3 - - -
PU

REQ[7:0]#. PCI bus master request pins (dternate function to IRQ[11:9,
7:3]; seleded by PMF5). These pins may be used to set PMOO[BM_STS].
IRQ12. I1SA husinterruptrequest 12. Inpu | VDD3 - - -

SMBALERT#. SMBus alat (alternatefunction to IRQ12, selected by
C3A46[109]). When enabled to do 50, this may be used to generate an
SMI or SCI interrupt associated with the SVIBus logic.

USBOC1#. USB over current deed 1 (dternate function to IRQ12;

sdleded by C3A46[109]). When enabled to do so, this may be routed to
the USB block to be a secand source d USB port over-current detection.
IRQ[1514]. Input ISA businterrupt request sgnals. Input- | VDD3 - - -
PU

NMPIRQ. Native made primary IDE port IRQ (alternatefunction to
IRQ14; seleded by C1A08[8]). When C1A08[8] is high, this pin becomes
an adive-high, shared interrupt that islogicaly combined with PIRQA#
such that it may be shared with other PCI devices. Thisisin suppat of
native mode asdefined by the PCI IDE Controller Specification.

NMSIRQ. Native mode seondary IDE port IRQ (alternatefunction to
IRQ15; seleded by C1A08[10]). When C1A08[10] is high, this pin
bemmes anadive-high, shared interrupt that islogicadly comhined with
PIRQA# such that it maybe shared with other PCI devices. Thisisin
suppat of native mode as ddfined by the PCI IDE Controller
Specification.

ISABIOS. DirectBIOS acceses to the ISA bus versusthe LFC bus. The | Inpu | VDD3 | Inpu | Inpu | Inpu
stateof this pin maybe acessed in C3A48[1SABIOS]. 1=The ISA bus.
0=The LPC hus.

KA20G. Keyboard A20 gde. Thisisdesigned to bethe gae A20 sgnal | Inpu | VDD3 | Inpu | Inpu | Func.
from the gystem keyboard controller. It affecis A20M#.
KBRC#. Keyboard reset commard. This is designed to be the processor Inpu | VDD3 | Inpu | Inpu | Func.
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Pin name and description IO cdl | Power | During| Post | POS
type | plane | Reset | Reset

reset dgnal from the gstem keyboard controller. When asserted an INIT
interrupt to the processor is generated.
LA[23:17]. ISA system addresshus bit§23:17]. LA[23:17] and SA[16:0] | Output | VDD3 | Low | Low | Last

comhbine to for the 24-bit I SA addressbus. state
LA D[3:0]. LPC addressdata bus. IO | VDD3 | 3-state | 3-state | 3-state
LDRQO# ard LDRQ1#. LPC DMA request signals. Inpu | VDD3 - - -
LFRAME#. LPC framesdgnal. IO | vDD3 | High | High | High
MEMR#. ISA bus memory cycle read canmand. Output | VDD3 | High | High | High
MEMW #. 1SA bus memory cycle write commard. Output | VDD3 | High | High | High

OSC. 1431818 MHz. dock. Thisis usd for the programmableinterval | Inpu | VDD3 - - -
timer and various power maragement timers.
ROM_KBCS# ROM chip selectand keyboard chip select Thisis IO |VDD3| Inpu | High | High
designedto be connected to both the ISA-bus syssem ROM BIOS and the
keyboard controller. During ISA bus memory accesss this pin deades
ROM BIOS memory space as ddined by C0A43 (if the ISABIOS pin is
high). During ISA bus IO cycles to the legacy keyboard controller, this
pin decdes acesss to the keyboard controller. The gatedf this bit is
captured during reset in C3A48]3].

SA[16:0]. ISA system addresshbus bitg[16:0]. LA[23:17] end SA[16:0] Output | VDD3 | Low | Low | Last

comhbine to for the 24-bit | SA addressbus. state
SD[7:0]. ISA data lus. IO-PU | VDD3 | 3-state | 3-state | 3-state
SPKR. Speder driver from the programmalde interval time. Thispinis| 10 | VDD3 | Inpu | Low Last
aninput while PWRGD is low; it is used to select the default state of state

C3A48[ENIDE, ENPCI, ENISA] (the internal pull-up-pul-down 10 pin
resisier enables).

35 UltraDMA Enhanced IDE Interface

Pin name and description IO cdl | Power | During| Post | POS
type | plane | Reset | Reset
DADDR[P,S][2:0]. IDE controller [primary, seoondary] port address Output | VDD3 | Low | Low | Low
DCSL1P#. IDE oontroller primary port chip select 1. This is adive during | Output | VDD3 | High | High | High
accesss to the 10 addressspacelF7h — 1F0h.
DCS1S. IDE oontroller semndary port chip sdlect 1. This is adive Output | VDD3 | High | High | High
during accesss to the 10 addressgpacel77h— 170h
DCS3P#. IDE oontroller primary port chip select 3. This is adive during | Output | VDD3 | High | High | High
accesss to the 10 addressspace3F7h — 3Hh.

DCS3S4. IDE oontroller semndary port chip sdlect 3. This is adive Output | VDD3 | High | High | High
during acceses to the 10 addressgpace377h— 374h

DDACK[P,S]#. IDE controller [primary, seoondary] port DMA Output | VDD3 | High | High | High
adknowledgesgnal.

DDATA[P,S][15:0]. IO; IDE controller [primary, ssamndary] port data I0 | VDD3 | 3-state | 3-state | 3-state
bus.

DDRQI[P,S]. Inpu; IDE oontroller [primary, ssondary] port DMA Input- | VDD3 - - -
reguest sgnal. PD

DIOR[P,SJ#. Qutput; IDE controller [primary, seondary] port IOread | Output | VDD3 | High | High | High
commard.

DIOWIP,S#. Qutput; IDE controller [primary, sesondary] port IO write | Output | VDD3 | High | High | High
commard.

DRDY|[P,S]. Inpu; IDE controller [primary, seoondary] port ready srobe.| Inpu | VDD3 - - -

10
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3.6 System Managament Signals

This groupincludes all the GPIO pins, mary of which are multiplexed with other functions. The default function of
GPIO pins after reset is gpecified by PM[FF.F4 and D3:C0]. When programmed as GPIOs, these pins are cgable d
being programmaed to be inputs or push-pull outputs. GPIO pins remain functional during deg dates (if they are
powered).

Pin name and description IO cdl | Power | During| Post | POS
type | plane | Reset | Reset
C32KHZ . 32768 kHz clock output This pin may aso be configured as |Output,| VDD3 | Low | Low | Func.

GPIO15 by PMCF. 10
CACHE_ZZ. Leve 2 athe deg modeoutput. Thisisdesignedtobe | Output | VDD3 | Low | Low | Func.
conneciedto the power-control inpu to the scand level cache o place it 10

into low-power made. It is controlled by C3A50. This pin mayal be
configured as GPIO8 by PMCS8.

CPUSLEEP#. Procesor non-snoopdeep made output. This maybe Output,| VDD3 | High | High | Func.
conneciedto the deeppin of the procesor to place it into a non-snoop 10
cgpable low-power gate. It is controlled by C3A50. This pin may aso be
configured as GPIO5 by PMC5.

CPUSTOP#. Procesor clock stop output. This may be conneciedto the |Output,| VDD3 | High | High | Func.
system clock chip to control the host clock signals. It is controlled by 10
C3A50. This pin may aso be configured as GPIO6 by PMC6.
DCSTOP#. DRAM controller stop output. This maybe conneded to the |Output,| VDD_ | Active | High | Func.
system memary controller to indicate that itscdock is going to stop (so that| 10 AUX
an alternative DRAM refresh scheme maydart). It is controlled by
C3A50. Thissgnal isadso functional during STD, STR and SOFF.
EXTSMI#. External SMI input. This pin maybe used to generate SMI Input, | VDD - - -

or SCI interrupts and resume events  This pin mayalso be configured as 10 AUX

GPIO12 by PMCC.

FLAGRD#. Hagreadoutput. This maybe conneded to the output- Output, | VDD3 | High | High | High
enalle input of external buffers with the buffer outputs on the SD pins. 10

Therebre, the inpus to the tuffers may be software-readable flags.
FLAGRD# is assrted during reads of PM1A. This pin may aso be
configured as GPIO11 by PMCB.

FLAGWR. Hagwrite output. This maybe conneded to the latch- Output, | VDD3 | Low | Low | Low
enalled input of external latches with the latch inputs on the SD pins. 10
Therefore, the outputs of the latches maybe software-controlled flags.
FLAGWR is aserted during writes to PM18. This pin mayals be
configured as GPIO10 by PMCA.

11
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Pin name and description IO cdl | Power | During| Post | POS
type | plane | Reset | Reset
GPIO[31:17,9, 2]. General puipose IO pins. Seesedion 4.6.5 for daails| 10 | VDD3 - - Functio
abou these pins. All GPIO pins are configured by PM[FF:F4 and D3:CO] nd
where the default function is spedfied. GPIO pins remain functional
during dee dates.

MSIRQ. Mouse interrupt request output (aternate function to GPIO17;
selected by PMD1). This is the mause IRQ from the USB keyboard
emulation logic.

PNPIRQ[2:0]. Fug and play interrupt request [2:0] inputs (dternate
function to GPIO[20:18]; sdlected by PM[F4, D3, D2]). These maybe
asigned to control the IRQ sgnalsto the interrupt routing talde shown in
sedion 4.3.2. They are controlled by C3A44.

BMREQ#. PCl bus mager request input (alternatefunction to GPIO21;
selected by PMF5). This is intended to be the OR of the external PCI bus
request sgnals If this function is selected by PMF5, then it controls the
PMOO[BM_STS] status hit (if not, then IRQ[11:9, 7:3] are sdleded to be
the PCI REQ# sgnalsg). BMREQ# is treded asanag/nchronots inpit.

PNPCY[1:0]#. Fug and play chip sdled [1:0] outputs (alternate function
to GPIO[23:22]; sdlecedby PM[F7:F6]). Thes ae pogrammable chip
selectfor external ISA bus devices Theybecanes active during 1SA bus
cyclesto memory space o 10 space & pecified by C3A46/CH1:0)|MEM
and CY[1:0]IQ]. They arevalid for at leag 1 PCLK cycle before and after
the I1SA-bus mmmand signal (I0OR#, IOW#, MEMR#, or MEMW#).

PNPCS1#. Qutput plug and play chip sdled 1 (dternate function to
GPI023; slected by PMF7). This is designed to be a programmalbe chip
selectto external 1SA bus devices It becames active during ISA bus
cyclesto memory space a 10 gace & Pecified by C3A46/CSIMEM and
CS1IQ]. It is guaranteal to be valid before ard after the ISA-bus
commard signal.

INTIRQ8#. Real timedock interrupt output. This is the interrupt output |Output,| VDD3 | High | High | Func.
from the IC’ s real-time dlock. This pin mayals be configured asGPIO16| 10
by PMDO.

SQWAVE. Square wave dock output (dternate function to INTIRQ8#;
selected by PMDO0). This is a sjuare wave output, the frequency for which
is specified by C3A4E.

INT RUDER#. Intruder detection. This controls PM46GINTRDR_STS). Inpu |VDD_ | Input | Input | Input
This pin is not 5-valt tolerant. AL
PCISTOP#. PCI bus dock stop output. This maybe used to control the IO | VDD3| High | High | Func.
system clock chip to control the FCI bus clock signals. It is controlled by
C3A50. This pin may aso be configured as GPIO7 by PMCY7.

PME#. Power maregement interrupt. This pin maybe used to generate | Inpu | VDD - - -

SMI or SA interrupts and resune events. It controls PM20[PME_STS]. AUX

PRDY. Procesor ready. When this is aserted, the IC freezs thetimers | Input, | VDD3 - - -
specified by C3A4C. 10

PWRBTN#. Power button. This maybe used to control the automatic Inpu | VDD_ - - -
transition from a deq sateto FON. It controls PMOOJPWRBTN_STS)]. AUX

Also, if it is aserted for four seands from ary satecother than SOFF, then

12
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Pin name and description IO cdl | Power | During| Post | POS
type | plane | Reset | Reset

a power button override event is generated. A power button override event
causes the PWRON# pin to be driven high and PMOO[PBOR_ST§] to be
set high. Thelogic for this pin includes a 16 millisecond debource circuit;
the sgnal must be stalde for alout 16 milliseands before it is detected by
the rest of the internal logic.

PWRGD. Paver good Thisisrequired to be low while the VDD3 power | Input | VDD_ - - -
plareis not valid, gaylow for at leag 50 milliseconds after it becomes w/H | AUX
valid, and then go high. It is the rese saurcefor the VDD3 logic in the IC.
Therising edgedf this pin is debourced for one to two 32 kHz (RTC)
clocks before it is internally detected asbheing high.

PWRON#. Main power on. This is designed to control the main power OD |VvDD_| Low | Low | Low
sypplies o the system board, including the IC’'s VDD3 plane. It is asseted AUX
during the FON, C2, C3, ard POS dates; it is deasserted during the STR,
STD and SOFF dates. Seesedion 4.6.15 for more ddails.

RI#. Ringindicae. This pin maybe used to generate SMI or SCi Input, | VDD_ - - -
interrupts and resume events It controls PM20[RI_STS]. This pin may 10 AUX
also be configured as GPIO14 by PMCE.
RPWRON. RAM power on. This is designed to control power to the OD | vDD_ | High | High | High
system memory power plane. Whenhigh, it is expeciedthat power to AUX
system mamary is enalded. When low, it is expeded that power to system
memary is disabled. This pin is low during STD and SOFF ard highin all
other dates. Seesedion 4.6.15 for more ddails.

RTCX_IN. Real timedock 32768 kHz aystal input. This pinis Analog| VDD_ | Func. | Func. | Func.

designed to be conneded througha aystal cscillator to RTCX_OUT. AL

RTCX_OUT. Real timedock 32.768 kHz aystal autput. Analog| VDD_ | Func. | Func. | Func.
AL

SERIRQ. Sia IRQ function. This pin suppats the serial IRQ protocol.| 10 | VDD3 - - Func.

Contral for this is in C3A4A.

SLPBTN#. Seq button. This maybe used to control the auomatic Input, | VDD_ - - -

transition from a deq sateto FON. It controls PMOQ[SLPBTN_STS). 10 AUX

Also, if it is aserted for four seands from ary satecother than SOFF, then
a power button override event is generated. A power button override event
causes the PWRON# pin to be driven high and IMOO[PBOR_ST§] to be
set high. Thelogic for this pin includes a 16 millisecond debource circuit;
the sgnal must be stalde for alout 16 milliseands before it is detected by
therest of the internal logic. This pin mayal be configured asGPIO3 by

PMC3.

SMBUSC. System management bus (SMIBus) dock. Thispinmay dso |1 w/H/| VDD_ | 3-state| 3-state| Func.
be configured as GPIO0 by PMCO. OD | AUX

SMBUSD. System maregement bus (SMBus) data. Ths pin mayalobe || w/H /| VDD_ | 3-state| 3-state| Func.
configured as GPIO1 by PMC1. OD | AUX

SUSHEND#. Suspend autput This may be used during the POS date to IO | VDD3| High | High | Func.
control an external power plares. It is controlled by C3A50.
THERM#. Inpu; thermal warning detect. This maybe used to IO | vDD3 - - Func.
auomatically enale procesor throttling asspedfied by C3AS0 TTH_EN,
TTH_RATIO]. Seesedion 4.6.14 for more ddails.

13
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3.7 Universal Serial Bus Interface

Pin name and description IO cdl |Powver |During |Post POS
type plane |Reset |Reset
USBCLK. 48 MHz USB dock. Inpu |VDD3 |- - -

USBOCO#. USB over curent detectO. Thisis expeciedto becane active |Inpu  |VDD3
to report the ocaurrence of an over-current condtion on the voltage
supdied to the USB ports.

USBP[3:0], USBN[3:0]. Analog; USB ports. These ae four pairs of Anaog| VDD_ | 3-date | 3-state | 3-date
differential USB sgnals USBP[3:0] are the positive sgnalsamrd usB
USBN[3:0] are the negative sgnals These sgnalsgo into the high-
impedance gateduring deg dates; internal logic maydetect USB resume
eventswhile in these gates and set the satus bit, PM2QJUSB_RSM_STS].

3.8 Miscdlaneous Signals

Pin name and description IO cdl | Power | During| Post | POS
type | plane | Reset | Reset
STRAPH[2:0]. These pins shoud be tied high through a pull-up resistor | Inpu | VDD_ - - -

(toVDD_AUX). AUX
STRAPL[3:0]. These shoud begrounced on the system boad. Inpu | VDD3 - - -
TEST#. San, NAND tree and high-impedance mode enable. See Inpu | VDD3 - - -

sedion 9 for details.

39 Power And Ground

Seesedion 4.6.15 for a description of the system power gates. The following power and groundplanes are
connectedto the IC throughBGA pins.

VDD3. Main 3.3 wvolt supply. This planeis required to be valid in the FON and POS power dates.

VDD_AUX. Auxiliary 3.3 volt plane. This planeis required to be valid in all system power sates except MOFF.
The pins powered by these plares are: PWVRBTN#, PWRON#, PME#, SMBUS[C,D], EXTSMI#, SLPBTN#, RI#,
PWRGD, PORST#, RPWRON, DCSTOP# STRAPH2:0], STRAPLL. All register hits that are on the VDD_AUX
plare are reset by the internal RST_SOFT pulse that isgenerated for alout 30 milliseconds atter VDD_AUX
bemmes valid.

VDD_REF. 50 volt reference supply. This planeis required to be valid in al power states except MOFF. It is
expected that this plane is conneded to a 5-volt powver supply that is active in the SOFF (soft off) power date, i.e., the
5-volt version of VDD_AUX from the power suppy is required for this pin.

VDD_RTC. Real-timecdock 3.3 volt supply. This plare is required tobe valid in all pover Sates. It is typically
powered by a battery. It sypplies power for the internal VDD_AL power plane when VDD_AUX is not valid.

VDD_USB. 3.3 wvolt supplyfiltered for the USB transcevers. This plare is required to be valid in all pover sates
except MOFF.

VSS. Main groundplare.

VSS USB. Groundplare filtered for the USB transcevers.

14
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The IC al® includes the following internal power plare.

VDD_AL. VDD aways. Thisisan internal plane. It is suppled by VDD_AUX when that planeis valid or by
VDD_RTC when VDD_AUX isnot valid. VDD_AL powers the red-time dock and some system maregement
circuitry. The pins powered by VDD_AL are: RTCX_IN, RTCX_OUT, INTRUDER#

4 Functional Operation

The IC conreds to the host memory controller through PCI bus interfaceasdescribed in sedion 1.1.

The IC suppats processor acceses to BIOS on either the ISA bus or the LRC bus as specified by the ISABIOS pin.

Seesedion 5.1 for details alout the software view of the IC. Seesedion 5.1.2 for a description of the register naming
convertion.

41 Overview
411 Resds

The IC generates an internal resd for the VDD_AUX power plane called RST_SOFT. RST_SOFT lasts for abou 30
millisemnds atter the VDD_AUX plane is greaer than 2.5 volts. See section 4.6.1.5.1 for detail s.

PWRGD is the saurce of resd for same of the IC’'s VDD3 logic. From this signal, RESET# and CPURST# are
derived. Seesedion 4.6.1.51 for ddails.

It is possble to generate system resds via COA47[SWPCR].
Various system resets maybe initiated through PORT CFO.

It is alo possble to reset the processor (without deaing the cache) with anINIT interrupt throughthe keyboard
controller via KBRCH, the FORT92 register, or from a PCI-defined shutdown specia cycle from the host.

15
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4.2 PCI Int erface

The IC conreds to the host througha 2-bit, 33 MHz FCI interface

4.21  Subtractive Versus Medium Decaling

PCI target aceses to the IC are adknowledged with DEV SEL# using ether PCI-defined medium or subtractive

demding. The following equation spedfies the timing based on the addressspaceand configuration. Seesedion
10.3 for a description of the logic convention.

START_OF DEVSEL = (PCI_COWMAND != SPECI AL_CYCLE) &

( TFRAME3 & ~DEVSEL & (PCI_COMMAND == 2, 3, 6, 7, 12, 14, or 15) & // subtractive wi ndow
(COA48[ SUB] ! = 1Xb)
| FRAMEL & ~DEVSEL & /1 medi um w ndow
( (PCI_COMMAND == | NTERRUPT ACKNOW.EDGE)
ISAHT
DMAC HI T & ~COA48[ DMAEN#]
IDE HT & ~COA48[ | DEEN#]

CONFI G_SPACE_1 & ~COA48[ | DEEN#]
CONFI G_SPACE_4 & ~COA48[ | USBEN#] | CONFI G_SPACE 3
Bl OS_ADDR SPACE) );

I

|

| USBHT & ~COAA48[ | USBEN#] | CONFI G_SPACE 0

I

I

I

Where the following are defined:

CMVD2: CBE_L[2] after being latched duting the address phase of the PCI cycle.

CONFI G_SPACE[ 4: 0] : The latched addressfor a Gonfig cycle matdes the device ard function number for one of the
IC’s configuration spaces, functions 0, 1, 3,and 4.

FRAMEL: The pulse after FRAME# is asserted used for medium decoding.

FRAME3: The pulse after FRAME# is asserted used for subtractive decaling.

IDEHT PCI addressand commard targets the IDE controller.

ISA HT PCI addressarnd commard targets the aninternal ISA bus deviceincluding the RTC, the PIT,
the PIC, the IOAPIC, LPC-decoded addresses, or alegacy register.

DVAC HI T PCI addressand commard targets the legacy DMA controller.

PCl _ COVIMAND: The latched gate of the CBE_L[3:0] Sgnals during the addressphase of the cycle. 2=10 redd;

3=10 write; 6=memary read 7=memary write; 12=memary read multiple; 14=memory read
line; 15=memory write ard invalidate ary of these commards maybe valid to enale the first
term of the equation.

USB H T PCl addressard commard targets the IC’s USB controller.

Bl OS_ADDR SPACE:  BIOS spaceis ddfined by COA43.

4.3 ISA/LPC Bridge And Legacy Logic
431 ISABus

The IC's ISA interfaceincludes a 24-bit addressbus ard an 8-hit data kus. Only target cyclesto the ISA bus are
suppated; master and DMA cycles are not suppated. Memory and 10 accesses are suppated. Target transadions
to the IC may be routedto the ISA bus if ISABIOS specifiesthat the BIOS address space pecifiedby COA43ison
the ISA bus or if COA48SUB] spedfies that the ISA bus is the default path for unclaimed transadions.

Default path mamory acesses to greaer than the 16-megabyte addressspaceresult in ISA bus cycles, but MEMR#
and MEMW# pulses are not generated for these cycles. MEMR#/MEMW# pulses are dways generated for BIOS-
address tansactions as spedfied by COA43.

The ddfault pulse width for 8-hit 1O commands to the ISA busis 6 BCLKs. The défault pulse width for 16-kt 10
commards to the ISA busis 3 BCLKs.

16
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The inadive time between 10 commards is spedfied by COA40[I ORT] to be d@ther 5.5 or 13.5 BCLK cycles.
However, if there is a muti- byte PCI cycle that isconwerted into multiple 1SA cycles, then thereis only 1.5 BCLK
cyclesbetweeneach of thes, regardlessas to the date d COA40[I ORT].

4.32 LPC Interface

The IC includes a gandard LPC controller with two DMA request pins. The LPC bus maybe the default path for
subtractive cyclesbased on the date d COA48SUB]. The LRC bus may be the path for ROM BIOS transactions
based on the sateof COA43 ard the ISABIOS pin. Additional LPC addressspaceis spedfied by C3A[5C:51].

All LPC master and DMA cycles are routed to the PCI interface LPC daes not suppat peer-to-peer transfers to
internal o external LPC devices.

The IC uppats LPC DMA cycle Szes of 8- and 16-bits and master cycle Szesof 8-,16-,and 32- bts. ThelC
suppats LPC DMA cycles with addresses of up b 16MB (24 aldresshits) and LPC master cycles with addresses of
up to 4GB (32 addresshits). LPC mager cycles must be naturally aligned (i.e, 16-bit mader cycles must gart at an
addresswhere A[0]=0b and 32-bt master cycles must gart at an addresswhere A[1:0]=00b).

The inadive time between 10 commards is spedfied by COA4Q[I ORT] to be e@ther 22 or 54 PCLK cycles. However,
if thereis a muti- byte cycle that isconverted into multiple LC cycles, then thereis only 2 PCLK cycles between each
of these, regardlessasto the gateof COA40[I ORT].

Any LPC target cycles in which there is no response on the LPC bus are responded to asfollows: writes are dropped
(PCI cycle erds normally); readsreturn al 1's.

4.33 Legacy and Miscellaneais Sipport Logic

The IC includes the foll owing legacy suppat logic:

« PORT61 and PORT92 legecy registers.

* FERR# and IGNNE interrupt logic.

* PORT4DO legacy interrupt edgelevel sdled logic.
* PORTCF9 reset logic.

* Legacy DMA contraller.

* Legagy programmalde interval timer.

17
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4.34 Interrupt Controllers

The IC includes two interrupt controllers: the legacy PIC ard anlOAPIC. Interrupt sources are routed to the
interrupt controllers asshown in the following diagram.

NMI, INIT »| Interrupt pins| |APIC interrupt
SMI ® - to thehost messae bus
Sle] ﬁ A
. »-| Interrupt Le
IRQ pins, TCO, =:rommg e LINTR
PNPRQ[2:0], | logic
said IRQ
PIRQ[D:AJ# ® [ 24 JI0APC
J |redirection
»| registers

GPIO[17, 16,3, 2]

4.3.41 Interrupt Routing Logic

Vecboredinterrupt requests are routed to the legacy USB INT

PIC ard APIC asshown. The interrupt Sgnalsto the

PIC maybe ether rising-edge triggered or adive-low ’—qj Interrupt PORTDO
level triggered. It is expected that edgetriggeed PIRQID:AJ% | | Rauting |PIC_IRQx PIC
interrupts such asIRQ14 from the IDE contraller rise  pPNPRQ[2:0] | Logic -

into the PIC to indicae the presence of aninterrupt. SCl IRO
Conwersdly, level-senditive interrupts are low into the

PIC to indicate the presence of aninterrupt. Edge ard IRC_)X (rom ISA bus) |OAPIC
level sensitivity for each IRQ are programmed intothe ~ S&ia IRQs ’

PIC through PORT4DO.

The internal USB interrupt sgnal drives the PIRQD# pin low asan output; when the USB interrupt is deasserted,
PIRQD# is left in the high impedance sate So the USB interrupt is wired-ORed into the adive gatewith external
interrupts on PIRQD#. The result enters the IC ard goes to the interrupt routing logic.

The following are the interrupt routing logic equations:

18
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Pl RQ_POLA C3A54[ EDGEPI A] & Pl RQA#

~C3A54[ EDGEPI A] & (~PI RQA# | SERINTA | (CLAO8[8] & IRQL4) | (CLA08[10] & IRQL5) );

]
PI RQ_ POLB = C3A54[ EDCGEPIB] & Pl RQB#
| ~C3A54[ EDGEPI B] & (~PI RQB# | SERI NTB);
PI RQ POLC = C3A54[EDGEPIC] & Pl RQCH
| ~C3A54[ EDGEPIC] & (~PI RQC# | SERINTC);
PI RQ POLD = C3A54[ EDGEPID] & Pl RQD#
| ~C3A54[ EDGEPI D] & (~PI RQD# | SERI NTD);
PCI _IRQx = PIRQ POLA & (C3A56[3:0] == 4"hx) | PIRQPOLB & (C3A56[7: 4] == 4’ hx)
| PIRQ POLC & (C3A56[11:8] == 4'hx) | PIRQ POLD & (C3A56[15:12] == 4’ hx);
PNP_I RQx = PNPIRQ2 & (C3A44[11:8] == 4'hx) | PNPIRQL & (C3A44[7:4] == 4’ hx)
| PNPI RQO & (C3A44[3:0] == 4’ hx);
SCl _IRQx = SCl_IRQ & (C3A42[3:0] == 4'hx) & ~COA4B[SCl 2| OA];
TCOIRX = TCOIRQ & (C3A44[2:0] == IRQ 11,10,0r 9]) & C3A44[3]; // only applies to I RQs[11:9]
KI RQL = EKIRQL & SERIRQL; // to the USB keyboard erul ation |ogic
Kl RQL2 = EKIRQL2 & SERIRQL2; // to the USB keyboard erul ation | ogic
USB_| RQL = ~External | RQEn & Kl RQL /1 signal names from USB CHCI spec
| Emul ati onEnable & | RQEN & Qutput Ful | & ~AuxQut put Ful | ;
USB_| RQL2 = ~External | RQEn & Kl RQL2 /'l signal names from USB CHCI spec
| Emul ationEnable & | RQEN & Qutput Ful | & AuxQut put Ful | ;
ISA IRX = ~(IRQXx & SERIRQx ) & // ISA IRQ 15, 14, 12, 1] not included; these eqns are bel ow
~( (C3A56] 3: 0] == 4" hx) | (C3A56[7:4] == 4"hx) | (C3A56[11:8] == 4’ hx)
| (C3A56[15:12] == 4" hx) | (C3A44[11:8] == 4’hx) | (C3A44[7:4] == 4 hx)
| (C3A44[3:0] == 4" hx) | (C3A42[3:0] == 4'hx);
ISA IRQL = ~(USB_I| RQL) &
~( (C3A56] 3: 0] == 4'hl) | (C3A56[7:4] == 4"hl) | (C3A56[11:8] == 4'hl)
| (C3A56[15:12] == 4'hl) | (C3A44[11:8] == 4’hl) | (C3A44[7:4] == 4 hl)
| (C3A44[3:0] == 4'hl) | (C3A42[3:0] == 4'hl);
I SA_ I RQL2 = ~({C3A46[ I RQL2_SEL] == 2'b00) ? IRQL2 : USB_IRQL2) &
~( (C3A56] 3: 0] == 4 hC) | (C3A56[7:4] == 4"hC) | (C3A56[11:8] == 4'hC)
| (C3A56[15:12] == 4'hC) | (C3A44[11:8] == 4'hC) | (C3A44[7:4] == 4 hQ
| (C3A44[3:0] == 4" hC) | (C3A42[3:0] == 4'hO);
ISA IRQL4 = ~(IRQ14 & SERIRQ14 ) &
~( (C3A56] 3: 0] == 4" hE) | (C3A56[7:4] == 4"hE) | (C3A56[11:8] == 4'hE)
| (C3A56[15:12] == 4'hE) | (C3A44[11:8] == 4’hE) | (C3A44[7:4] == 4 hE)
| (C3A44[3:0] == 4" hE) | (C3A42[3:0] == 4"hE) | ClA08[8]);
ISA IRQL5 = ~(IRQL5 & SERIRQL5 ) &
~( (C3A56] 3: 0] == 4" hF) | (C3A56[7:4] == 4"hF) | (C3A56[11:8] == 4'hF)
| (C3A56[15:12] == 4'hF) | (C3A44[11:8] == 4'hF) | (C3A44[7:4] == 4 hF)
| (C3A44[3:0] == 4'hF) | (C3A42[3:0] == 4"hF) | ClA08[10]);

PICIRX = ~(ISA IR | PCl_IRQx | PNP_IRQx | SCl_IRQXx | TCO IRQ;

Where:

X The PIC IRQ number, 1, 3 through 7, 9 through 12, 14,and 15.

PIRQ[A,B,C,D]# Theinput PCI interrupts (with the polarity of the external sgnals).

SERINT[Y] The PCI interrupts captured from the SERIRQ pin (with the same polarity asthe SERIRQ pin).
SERIRQI[X] The ISA interrupts captured from the SERIRQ pin (with the same polarity asthe SERIRQ pin).

USB IRQ[12,1] Outputs of the USB keyboard emulation logic from the USB controll er.
PNPIRQ[2:0] PNP IRQ pins (with the polarity specified by the associated GPIO register).

SCI_IRQ Active-high SCI interrupt.

TCO_IRQ TCO interrupt; PM20[TCOSCI_STS].

IRQX External interrupt pin (with the polarity of external dgnals).
PIC_IRQx The interrupt sgnalsthat g to the PIC.

From the aboveequations, a few detail s can be derived:

*  When a FCI, PNP, or SCI interrupt is enalded onto a RC_IRQ, then the ISA and serial IRQ capability for the
IRQ is disabled.

e External IRQs and srial IRQs are designed to be edgetriggeed.
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e PCl and SCl interrupts are designed to be level triggeed.

e  PNPinterrupts maybe level or edge triggered. The inverter availalde in the GPIO register must be employed to
preserve the polarity from the external sgnal tothe PIC; if this inverter is not selected, then there is aninversion
from the external dgnal tothe PIC.

* IRQ14 ard IRQ15 change from external interrupts to native made interrupts driven by the IDE drives if
C1A088 ard 10] are st respedively. As native made interrupts, they are ill r equired to be adive high
(externally); they are combined with PIRQA# logic to become level-triggered, adive low sgnalsinto the PIC.

e The keyboard and mouse interrupts, EKIRQ1 and EKIRQ12, are ANDed with the seial IRQ versions to go to
the USB keyboard emulation logic. The outputs of this logic enter the routing eguations.

e In order for the USB keyboard and mause emulation interrupts to function properly, dther EKIRQ1 ard
EKIRQ12 rnrust be strapped low or the keyboard controller must keep the serial IRQ dots for IRQ1 and IRQ12
low.

4.3.42 |0APIC

The IOAPIC suppats 24 interrupt signals which come from the interrupt routing logic, the PCI interrupts, GPIOs,
the SCI interrupt, the SMI interrupt, ard internal dgnals Ead interrupt corresponds with a rediredion register that
spedfies the IOAPIC behavior for the interrupt. When the IOAPIC is enalled, it transmits interrupt messages to the
processor through the 3-dgnal interrupt message bus (IMB), PICCLK and ACD[1:0]#.

4.3.4.21 WSC#

The WSC# dgnal is used to allow upstream posted writes to be visible to the host prior to interrupt message
transmission over the IMB. It conneds between the IC and the system memary controller. It is enalded when the
IOAPIC is enabled (COA4B[APICEN]).

The IC reguests that the memory controller guaranteethat the upstream posted write transadions in its data buffers
arevisible to the host by pladng a sngle-PCLK pulse on WSCH#. When all the posted writes that were in the memary
controller when the first pulse was detected are visible to the host, then the memory contraller responds with a two-
PCLK pulse back to the IC. After thisis receved, the IC transmits the interrupt message over the IMB.

PALK ; ]ummmmmmmmmpummmmmmmmmmm
Request to send messaje
WSCH L] |

The ICsWSC# output ereble ] |
Memoary controller WSC# OE | |
Interrupt Message Bus | Messgeis set |

The IC erables WSCH# during the RCLK cycle in which it drivesWSC# low and the foll owing cycle in which WSC#
is driven high. It is expeded that the memary controller enalles the line for three PCLK cycles. WSCH# is required to
be driven high for at leag one dock before it is allowed to be driven low again.
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4.3.4.22 TheIRQ lines

The IOAPIC suppats 24 interrupt request signals. Ead interrupt request input is combined with its corresponding
redirection register to specify the kehavior of the interrupt. These interrupt request signals are caonnectedto
rediredion registers (APIC IRQs) asshown in the following talde.

APIC IRQ |Conredion APIC IRQ |Connedion
0 PIC INTR output 12 PIC_IRQ12
1 PIC_IRQ1 13 PIC_IRQ13 (floating pdnt error)
2 PIC_IRQO (AT) 14 PIC_IRQ14
3 PIC_IRQ3 15 PIC_IRQ15
4 PIC_IRQ4 16 PIRQA#
5 PIC_IRQ5 17 PIRQB#
6 PIC_IRQ6 18 PIRQC#
7 PIC_IRQ7 19 PIRQD#
8 PIC_INT8 (RTC) 20 GPIO2 (seePMC2)
9 PIC_IRQ9 21 GPIO3 (seePMC3)
10 PIC_IRQ10 22 SCI or GPI016 (seeCOA4B and PMDOQ)
11 PIC IRQ11 23 SMI or GPIO17 (seeCOA4B and PMD1)

Note: APIC IRQs [23:20] may asobe ORed with the TCO IRQ as spedfied by C3A44[TCO_INT_SH.]. Nae
PIC_IRQx is spedfied in sadion 4.3.4.1.

4.35 Real-Time Gock (Logic Powered by VDD_AL)

The real-time clock logic requires an external 32 kHz cscillator conneded to RTCX_IN ard RTCX_OUT. It
includes a dock ard calendar timer, analam (which generates aninterrupt), and 256 lytes of non-volatile RAM. It
is register compatible with the legacy PC real-time docks. It meets ACPI real-time dock requirements. The real-
time dock resides on the VDD_AL power plane.

44  Enhanced IDE Controller

The enhanced IDE controller suppat independent primary and ssondary pats. Each pat suppats two drives.
Suppated protocols includePlO mades 0-4, multi-word DMA, and ultra DMA mades throughto ATA-100. Ead of
the four possble drives maybe programmed to operatein any made independent of the other drives.

The enhanced IDE contraller is accessed through function 1 RCI configuration registers (C1Axx).

45 USB Controller

The USB Contraller is animplementation of the Open Host Controller Interfacel.0a spedficaion containing a host
controller core, a4-port root hub, and hardware traps for legacy keyboard and mouse emulation.

451 USB Interrupts

The USB interrupt sgnal is drive low the PCI interrupt, PRQD#. However, it maybe diverted to SMIs by the
OHCI-ddined register HcControl_InterruptRouting. Seesedion 4.3.41 for daa on routing keyboard and mouse

emulation interrupts. SMI interrupts are also generated in response to accesses to 10 pats 60hand 64hand to IRQ1
and IRQ12 in suppat of the emulation logic.
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46 System Management Logic

System maregement includes logic for mast of the multiplexed-function pins—such asgeneral-purpase 10 (GPIO)
pins, the pover management (PM) pins, system management bus (SMBus) pins, the processor interfacepins, and the
plug and play (PNP) interrupt pins—as well as the logic required for ACPI-compliant pover management for
desktop and mabile systems. Programmabbe register accessto maest of this logic is contained in the C3Axx
configuration space and the AMxx 10 space. Here are the mgjor functions:

e ACPI interrupt (SCI or SMI based an the state of PM04[SCI_EN] status bits and enables.
e SMI gatus hits ard enaldes.

e System power state machine (SPSM)

e Resume event logic (to placethe SPSM nto the full -on state).

e SMBus.

e System power gtate control pins and general purpose pins.

e Hardware traps.

e System inadivity timer.

* Saia IRQ logic.

4.61 Power Management

The following tade summaiizes all the system maragement eventsthat ae detected by the system maragement logic
and the hardware response erable registers. The cdumns are ST'S, where the datus bits are accesible, EVT, where
the grouped status hits maybe read, SCI/SMI EN, where ACPI interrupts maybe enalded, SMI_EN, where the SMI
interrupts maybe enadded, ST_EN, where the events maybe enalded to reload the system inadivity timer, and the
resume columns which show where the registers to enalle the resume events from C2, C3, POS, STD, STR, ard
SOFF b FON.
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Event SAa/sMmi SMI only Rdoad | Resume Resume Resume
Events STS EVT in PM28 EN SMI_ENin | SIT_EN | POSEN | C2-C3EN | STD, STR,
PM2A SOFF EN
SMBus host complete/eror PMEO SMB_EVT PME2 SMBUS _EN
SMBus host asdave trarsfer PMEOQ PME2 PM16 PM26
SMBus snoop natch PMEO PME2 PM16 PM26
SMBALERT# pin PMEO PME2 PM16
IRQ[150] PMB4 |
INTR (unmasked IRQ9 PMB4[2] PM16
PCI bus masters PMOO PMB4 PMO04[1] (C3)
20 Hardware traps PMAS8 TRP_EVT PMAC TRPSMI_EN | PMBO
Parallel port hardware traps PM24 PM25 PMBO
System inadivity timer time out PM20 PM22 SITSMI_EN PM16
TCO IRQ interrupts PM20 PM22
TCO SMI interrupt PM44 TCO_EVT TCO_EN
Slegp command PM30 MISC EVT PM32
BIOS write enable 0-to-1 PM30 PM32
Serial IRQ SV PM30 PM32
1 minute timer PM30 PM32
64 millisecnd tiner PM30 PM32
USB bus resume event PM20 |LPTUSB_EVT| PM22 USBSMI_EN PM16 PM26
4 USB transaction types PM24 PM25
ACPI timer overflow PMO0O PM1_EVT |PMO02(SCI| PM1SMI_EN
only)
Power button overide PMQO PM26 (off)
OSreleae (GBL_RLS) PMO04, 28 BIOSSMI_EN
BlOSrelease (BIOS_RLS) PM00,2C| PM1EVT |PMO02(SCl| PM1SMI_EN
only)
Software SM| (PM 1E/2F) PM28 SWISMI_EN
GPO inpus PMD4 GPO_EVT PMD8 GPOSMI_EN
Real time dock IRQ PMOO PM1_EVT PM02 PM1SMI_EN PM16 PM26
PWRBTN# pin PMO0O PMO02 PM1SMI_EN, PM16 PM26
PWRBTN_EN
EXTSMI# pin PM20 PM22 EXTSMI_EN PM16 PM26
PME# pin PM20 PM22 PMESMI_EN PM16 PM26
RI# pin PM20 PM22 RI_SMI_EN PM16 PM26
SLPBTN# pin PMOO PM1_BVT PMO02 PM1SMI_EN, PM16 PM26
SLPBTN_EN
THERM# pin PM20 PM22 THMSMI_EN |
23
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4.6.11 SCI And SMI Control

System management events cause carespondng STS registers to be set. STS registers may be erabled to generate
SCI ard SMI interrupts. The following diagam shows how the STS registers are routed to the interrupts.

® PMO04[SCI_EN]

PMA8/AC OR
Hardware | STS reygister - A(’;lg- - —> sa
Traps EN register [ |—| EN register -
PM[8C:40]
PM2A
PMEO/E2
SMBus || STS register 2| AND- = > CR
Events EN register | EN register -
PM2A
PM20/22/2A
PM20 Everts|—-| STS register - A(’;lg- -
EN register — : AND
1 - ) L OR [
SMI_EN register 1 OR - L > SMI
PMD4/D8 =
GPIO pins —®{ STS register - Aglg- - \
mp;zlzg], EN register |- |—| EN register - PM2C[SMI_EN]
' PM2A
PMOQ02 Seial USB
PMOO Everts— STS register - A(’;‘g- - IRQ keyboard
EN register - EN register - SMI emulation
PM2A output interrupt
PM30/32
Miscdlaneous—®| STS register = AND- -
SMis ENregister | oR
PM24/25
LPT, USB > STS register - Agg- -
Events EN register |- |—| EN register -

PM2A

The “AND-OR’ hoxes in the middle of the diagram spedfy the logicd AND of the STS and EN registers (or STS
and SMI_EN registers, asthe case maybe) the results of which are logicdly ORed together; for examge: (STS1 &
EN1) | (STS2 & EN2)... All enalded ACPI interrupts maybe routed to either SCI or SMI interrupts by
PMOA4[SCI_EN]. Or these STS registers may be routed diredly to SMI through the SMI_EN registers, regardlessof
the date d PMO4[SCI_EN]. The USB controller and serial IRQ logic dso provide sourcesof SMI that is ORed into
the logic. SMI and SCI are inputs to the interrupt logic; seesedion 4.3.4.

4.6.12 Traps

Configuration registers C3A[D8:AQ] spedfy several traps for programmable memory ard 10 spaceaddressranges.
PMAS provides the gatusregisters for these and several fixed-addresstraps. These traps are generated for the
spedfied transadions that ae presented to the host PCI bus. They maybe enaled to generate ACPI interrupts
through PMAC or SMI interrupts through PM2A.
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4.6.13 System Inactivity Timer

The system inadivity timer is an 8-bit down counter that iscontrolled throughPM98. Any of the hardware traps,
IRQ lines, or PCI bus mager adivity maybe enalled to reload the system inadivity timer throughPMBO ard PMB4.
If the timer deaementsto zeo, then, if enalded by PM22 or PM2A, aninterrupt is generated.

4.6.14 Throttling logic

When throttling, the IC repetitively places the procesor into the stop-grant satefor a gpedfied percentage of timein
order to reduce he power being cansumed by the procesor. STPCLK# is usedto control the procesor sop-grant
state with a peiod of 244 microseconds (based on 8 gycles of the 32.768 kHz clock) and aduty cycle as spedfied by
control registers C3A50 and PM10.

Two types of throttling are possble: normal ard thermal. Normal throttling is controlled by software. Thermal
throttling is controlled by the THERM# pin (seealo C3A40{TH2SD]). If both are enalded smultaneously, then the
duty cycle spedfied for thermal throttling is employed. Throttling is only possble when in the FON date If
throttling is enalded when entering other states, then it stops; after exiting the sate throttling resumes.

4.6.15 System Power State Controller (SPSC)

The system power state controller (SPSC) suppis the foll owing system power states:

State VDD3 VDD_AUX VDD_RTC,
VDD AL

Full on (FON) On On On

C2; C3 On On On

Pawver on suspend (POS; S1) On On On

Swspendto RAM (STR; S3 Off On On

Sdt off (SOFF; S5; suspend to disk (STD; S4) | Off On On

Medanicd off (MOFF;, G3) Off Off On

Mechanicd off (MOFF o ACPI G3 state). MOFF s the state when only VDD_AL is powered. This may happen at
any time, from ary sate due to the lossof power to the VDD_AUX plane (eg., a pover outage, the powver suppl is
unplugged, a the powver suppl’s mechanicd switch). When power is applied to VDD_AUX, then the system
transitions to ether FON or SOFF.

Soft off (SOFF or ACPI G2/S5 dateg. In the SOFF gate, the gystem appeasto the wer to be off. The IC's
VDD_AUX planeis powered, but the main supplies are not; RPWRON is low to disable power system DRAM. The
system normally uses PWRBTN# to transition from SOFF to FON. The IC also allows SMBus activity, USB resume
events, the real-time clock alarm, the EXTSMI# pin, the SLPBTN# pin, the RI# pin and the PME# pin to be enabled
to cause this transition.

Suspend to disk (STD or ACPI $4 state). The IC' s behavior in this state is equivalent to SOFF.

Suspend to RAM (STR or ACPI S3 state). In the STR state, the system’s context is stored in system memory (which
remains powered; RPWRON is high) and the main power supplies are shut off (PWRON# high). The IC’s behavior
in the STR stateis similar to SOFF; the main difference isthat RPWRON is asserted in STR.

Power on suspend (POS or ACPI S1 gtate). All power planestothe IC arevalid in POS. Signal control during POS
is specified by C3A50.

Snoop-capable clock contral (C2). In C2, the processor is placed into the stop-grant state. Signal control during C2
is specified by C3A50. It isexpected that the processor’ s cache may be snooped while in this state.
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Snoopdisabled clock contral (C3). In C3, the procesor is placedinto the sop-grant sate sich that the rocesor’s
cache caina be snooped PCl master requests result in resume everts (see MO04[BM_RLD]). Sgnal control during
C3is specified by C3A50.

Full on (FON). In FON, all the power planes are powered ard the processor is not in the sop-grant Sate

The following figure shows the system power Satetransitions.

STR Resume ewent - FON CPU initiated (PM14) - C2
suspend to RAM - full on Stop-grant
PWRON#high | CPU initiated (PM04) - Resume evert Y
RPWRON high PWRON# C3A50
RPWRON
Resume ewvert asseted
dts(’;ﬁ)_FF/ S " CPU initiated (PM15) 3
Satoif; Spndiol  cpy injtiated (PMO04), ™1 c2 pusdock
disk - Resume evert
PWRONG# high PORTCFO[FULLRST], - control: see
RPWRON low or power button ovaride C3A50
CPU initiated (PM04) POS
VDD_AUX power gpplied R ™1 clock-control
and C3A43[G3TOSE]=1 o REume evert based power
redudion and
MOEE sleep state; see
. -
mechanical dof VDD_AUX power applied C3AS0
A\ and C3M43[G3TOS5]=0
Power
failure
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4.6.1.51 Transitions Between MOFF/SOFF/STD/STR and FON

In the timing diagams, RTC refers to 32 kHz docks cycles.

CPURST#

25050 See
msec nae 1

1to2
RTC

More than 50
milliseconds

2t03
RTC

a— 151020

milliseconds

151t020
psec

PAORST#

DCSTOP#

PWRON#

RPWRON (Seenate 2)

PWRGD

Resume event

VDD3

RST_SOFT
VDD_AUX

V
MOFF o SCFF

V
SOFFSTD/STR to FON

M OFF to SOFF/STD/STR to FON

Note 1: If C3A43[G3TOS5] = 0, then the time from the end of RST_SOFT to PWRON# asertionis1to 2 RTC
clocks. If C3A43G3TOSE] = 1, then the resume evert must occur before PWRON# is assrted
Note 2: RPWRON# is high during STR and low during STD and SOFF.

STPCLK#
Stop-grant cycle
DCSTOP#

PARST#, CPURST#

PWRON#
RPWRON
PWRGD
VDD3

l1to2
RTC

]

1 1
RTC | RTC

[se]

FON to SOR-/STD/STR

— For STR
/

T~ For SOFF/STD

For transitions to SOFF that ake initiated by a power/sle button override event or by PORTCFI[FULL RST], the
STPCLK# asertion and sop-grant cycles are skipped; the sequence starts with the asertion of DCSTOP#.
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4.6.1.52 Transitions FFom FON To C2, C3 And POS

C3A50 spedfies the definition of these transitions asenales for the following sgnals CPURST#, SUSFEND#,

CPUSLEER, PCISTOP#, CPUSTOP#, DCSTOP#, CACHE_ZZ. Any of these Sgnals maybe enaled for the

transition to arny of C2, C3 or POS. The transition to C2, C3, ar POS occurs asfollows, for eadh of the enalded pin

controls:

e Procesor initiation. The transition to C2 is initiated by readng PM14; the transition to C3 is initiated by
readng PM15; the transition to POS is initiated by writing the appropriatevalue to PMO4[SLP_EN, SLP_TYP].

o Stop-grant. The IC assrts STPCLK# and waits for the gop-grant cycle from the host (a PCI special cycle &
spedfied by C3A41STPGNT]) to complete

e PICCLK. If going into POS ard C3A50[APIC_POSEN] is low, then PICCLK held low after sop-grant.

e CACHE ZZ. Atlead four PCLK cycles after sop-grant, CACHE_ZZ is asserted.

e DCSTOP# At least eght POLK cycles fter stop-grant, DCSTOP#is asseted.

e CPUSLEEPRY. Atleag 64 PCLK cycles after sop-grant, CPUSLEER is aserted.

e CPUSTOP#and PASTOP# At least 68 PCLK cycles &fter siop-grant, CPUSTOP#and PA STOP# are assated.

e SUSPHEND#. Atleast 80 PCLK cycles after siop-grant, SUSPEND# is asseted.

4.6.1.53 Transtions From C2, C3 And POS To FON

The following is the resume sequence fom C2, C3, and POS, once an erabled resume evert occus. These resume
everts are erabled by PM16 and, in the case of C3, PM04[1]. Hereisthe resume sequence, once an erabled resume
event ocaurs, if the SUSFEND# pin is enalded in C3A50:

o« SUSPHEND#. Immediately after the resume event, SUSPEND#, CPUSLEEP# and STPCLK# are deasseted
within 100 rancsends of eadh other. If CPURST# is enabled to be assrted by C3A50, it is asserted aswdll. If
resuming from POS ard C3A50/APIC_POSEN] is low, then PICCLK bemmes adive at this time

 CPUSTOP# ard PCISTOP#. 17 to 18 milliseands after SUSFEND#, CPUSTOP# ard PCISTOP# are
deasseated.

+ DCSTOP#. 700 b 800 microsemnds after CRUSTOP# and PCISTOP#, DCSTOP# is deasrted.
e CACHE ZZ. 240 b 250 mcrosemnds after DCSTOP#, CACHE_ZZ is deaserted.
« CPURST#. 4 06 PCLK cycles after CACHE_ZZ, CPURST# is deasserted (if it was asserted).

The following is the resume sequence, once an enalded resume event ocaurs, if the SUSFEND# pin is not enaled,
but any of DCSTOP#, PCISTOP#, CRUSLEEP, and CRUSTOP# are enabled in C3A50:

* CPUSTOP# ard PCISTOP#. CPUSTOP# ard PCISTOP# are deasserted immediatdy after the resume event. If
resuming from POS ard C3A50/APIC_POSEN] is low, then PICCLK bemmes adive at this time

« DCSTOP#. 700 b 800 mcrosemnds after the resume event, DCSTOP# and CRJSLEEP# ae deassrted.
e CACHE ZZ. 240 © 250 mcrosemnds after DCSTOP#, CACHE_ZZ is deaserted.
e« STPCLK#. 4 06 RFCLK cycles after CACHE_ZZ, STPCLK# is deasserted.

The following is the resume sequence, once a erabled resume evert occus, if the SUSFEND#, PCISTOPH,
CPUSTOP#, CRUSLEEP, and DCSTOP# pins is not enabled in C3A50:

e CACHE_ZZ. Atlead 4 PCLK cycles after the resume event, CACHE_ZZ is deasserted. If resuming from POS
and C3A50[APIC_POSEN] is low, then PICCLK bemmes adive at ths time.

» STPCLK#. 4106 PFCLK cycles after CACHE_ZZ, STPCLK# is deasserted.
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4.62  Serial IRQ Protocol

The IC suppats the serial IRQ protocol. This logic controls the SERIRQ pin and autputs IRQs to the legacy PIC and
IOAPIC blocks. Thislogic is synchronows with PCLK. It is spedfied by C3A4A. The IC dces not provide suppat
for generating IRQO, IRQ2, IRQS8, or IRQ13 via SERIRQ. In order to use aseria IRQ interrupt, the corresponding
external IRQ pin, EKIRQJ[1, 12], IRQ[15, 14,119,7:3], must be pulled high. Seesedion 4.3.41 for more ddail s.

463 SMBus Catroller

The IC includes a ystem maregement bus, SMBus, controller. SMBus is a two-wire serial interfacetypicaly used to
communicate with system devicessuch as temperature ensors, clock chips, and batteries The catrol registers for
this bus are PMEO throughPMEF.

The SMBus montroll er includes ahost controll er and a hostas-slave controll er.

Host contraller. The host controller is usedto generate cyclesover the SMIBus as a master.  Software accanpli shes
this by setting up PMEZ2[CY CTY PE] to spedfy the type of SVIBus cycle desired and then (or concurrently) writing a
1 to PMEZ2IHOSTST]. This triggers an SMIBus cycle with the address commard, ard data fields asspedfied by the
registers called out in PME2[CY CTY PE].

Writes to the host controller registers PME2[3:0], PME4, PMES, ard PME9 are illegal while the host is busy with a
cycle. If a wite ocaurs to PME2 while PMEQ[HST_BSY] is adive, then the four LSBs beignored. Writes to PME4,
PMES, ard PME9 while PMEQIHST_BSY] is adive are ignored (the transadion is completed, but no data is
transferred to the SVIBus contraller).

If an SMBus-defined time out occurs while the host is mager of the SVIBus, then the IC attampts to generate a
SMBus stop eert to clea the cycle and PMEO[TO_STS] is <.

The host controller is only availalde in the FON date

Hostas-slave controller. The hostas-slave controller responds to word-write accesses o aither the host address
specified by PMEE or the snoopaddress specified by PMEF. In either casg, if the aldress matches, thenthe
subsequent data isplaced in PMEC and PMEA. In the case of snoopaaesses, the commard information is sored in
PMEC[7:0] ard the data isstored in PMEA[15:0]. In the case of addresses that matt the PMEE host-as-dave
address register, then the addressis stored in PMEC[ 7:1]—if the transaction includes a 7-bit address—or
PMEC[15:1]—if the transaction includes a 10-bit address. After the address match is detected, the IC waits for the
subsequent stop command before setting the appropriate status bitsin PMEQ[HSLV_STS, SNP_STS]; however, if a
time out occurs during the cycle, after the address match is detected, then the appropriate bit in PMEO[HSLV_STS,
SNP_STS] are set.

If one of the dave status bits, PMEO[HSLV_STS, SNP_STS], is set and another access to the host dave controller is
initiated, then it is not acknowledged via the first SMBus acknowledge cycle until the status bit is cleared.

The host-as-dlave controller operatesin all system power states except MOFF. 1t may be used to generate interrupts
and resume events.

SMBALERT. The host controller includes support for the SMBALERT# signal. If thissignal is asserted, theniitis
expected that software determines the source by generating a host read cycle to the alert response address, 0001100b.
If the SMBus host controller detects this address for aread cycle with PME2[CY CTY PE] set to receive byte (001b),
then it stores the address returned by the SMBALERT# davein PMEG[7:0]. If bitg7:1] of thisaddress are
1111_Oxxb, indicating a 10-bit address, then it stores the next byte from the davein PMEG[15:8].
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4.64 Plug And Play

The IC suppats three PNP IRQs and two PNP chip seleds. The registers that spedfy these are C3A44 and C3A46.
The PNP pins are muitiplexed with other functions. The control registers that gedfy the functions (the GPIO
control registers PMD3:C0], PM[FF:F4]) mustbe se up appropriately for the PNP finctions to operate.

4.65 Gereral Purpose 10

The general-purpase |0 pins, GPIO[31:0], may be assgned to be inputs, outputs, interrupt generators, or bus
controls. These pins maybe programmed to be general-purpose 1O or to serve alternatefunctions; seethe PM[FF.F4,
D3:CO] register definitions. Many of these pins are named after their alternatefunctions. There is one control

register for each pin, PM[FFF4, D3:C0]. IRQ status and ersbles are avail able for each pin in registers PMD4 and
PMDS8.

General-purpase 10 functions. When programmed asa GPIO pin, the following functions are availale:
e Outputs.

- May besat high or low.

- May be controlled by GPIO output docks 0 a 1 (sePMDC).
* Inputs.

- Active high or adive low programmalbe.

- SCl or SMI IRQ capable.

- Maybe latched or not latched.

- Inpus may be debource poteced

The following diagram shows the format for all GPIO pins. The input path is not disabled when the output path is
enalled or when the pin is used for analtenatefunction. In order for the latch to be set, the LE input must go high.

DEBOUNCE ACTIVEHI
LTCH_STS———— Latch
—|Q Df—Vce Debource
LATCH
) Circuit RTIN
To interruptgeneator or (1 LE
alternative logic | \I
Output
flip-flop | Pad
Input pah
PP GPIO output Outputj
Output path clocks0 and 1 mode

Debource Theinput sgnal must be adive and stalle for 12 to 16 milliseconds before the output signal is aserted.

GPIO output clocks. There ae wo GPIO output clocks (numbered O and 1). Theyare pecifiedby PMDC. Each
output dock includes a %bit programmabe high time, a 7#hit programmale low time, ard the counter maybe
clodked by ore of four frequencies. Here are the options:

PMDCJ[CLK[1,0]BASE] Base dock period | Output high timerange Output low time range
00b 250 nicrosemnds |250usto 32 s 250 usto 32 s
01b 2 millisecnds 2 msto 256 ms 2 msto 256 ms
10b 16milliseconds |16 msto 2 se@mnds 16 msto 2 seonds
11b 128 milliseconds |128 msto 164 swmnds 128 msto 164 semnds

The output of the two GPIO output clocks maybe selected to drive the output of any of the GPIO pins. They maybe
used to blink LEDs or for other functions.
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5 Registers
51 Register Overview

The IC includes seeral sds of registers acessal througha variety of address spces. 10 address spcerefers to
register addresss that are accessed via x86 10 instructions such as IN and OUT. PCI configuration spaceis typicaly
accesed via PCI-defined 10 cyclesto CF8h and CFCh in the host. There is dso memory space and indexed address
space in the IC.

5.11 Configuration Spece

The addresspacefor PCI configuration registers is broken up into busses, devices, functions, and, dfsets, as ddined
by the RCI specification. Configuration registers within the IC are accesed by type 0 configuration cycles The
IDSEL pin spedfies the IC asthe targeted device The function number is mayped into bits[10:8] of the
configuration address The offset is mayped to hits[7:2] of the configuration address

5.12  Register Naming And Desaiption Conventions

Each register location has an assgned mnenonic that specifiesthe aldress space and offset  Thes nmenonics Sart
with two to four charaders that identify the spacefollowed by charaders that identify the off set within the space
Register fidlds within register locaions are al9 identified with a reme or bit groupin bradets following the register
location mnemonic. For example, the ACPI deeptype register field, which is located at offset 04h of PMxx space,
bits10,11,and 12,is referenced as PMO4[SLP_TYP] or PM04[1210].

PCI configuration spacesare referencedwith mnemonics that takes the form of C[4:0]A[FF.0], where the first
bradket contains function number and the lag bradet contains the off set.

PCI configuration spaces

Function Mnemonic |Function
0 COAxx |PCI-ISA/LPC kridge
1 C1Axx |IDE controller
2 C2Axx |Not usd
3 C3Axx |System management registers
4 C4Axx |USB controller
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Fixed addressspaces.

Port(s) Mnemonic Type Function

00-OF PORTXxX 10 mapped  |Slave DMA controller

20-21 PORTXxX 10 mapped  |Master interrupt controller

40-43 PORTXxX IO maped  |Programmale interval time

60, 64 PORTXxx 10 mapped  |USB keyboard emulation address
61 PORT61 IO maped  |AT Compatibility Register

70-73 RTCxx IO maped  |Red-time dock and CMOS RAM

80-8F PORTXxX I0 mapped  |DMA pageregisters
92 PORT92 10 mapped | System control register

AO-Al PORTXxX IO maped  |Slaveinterrupt controller

CO-DF PORTxx 10 mapped  |Master DMA controller

FO-F1 PORTXxX IO maped  |Floating point error control

170-177,376 | PORTxxx 10 mapped  |Seomndary IDE drives (not used when in native mode)
1F0-1F7, 376 | PORTxxx 10 mapped  |Primary IDE drives (not used when in native mode)
4D0-4D1 PORT4D0 10 mappaed  |EISA-ddined level-triggeaed interrupt control registers

CF9 PORTCF9 IO mapped | System reset register
FECO_0000 o IOAxx | Memory mapped ||OAPIC register se
FECO 001F
Relocaable aldres gpaces
Base address | Mnemonic Type Size |Function
register (bytes)
C1A10 None 10 mayped 8 |Pointer to primary port IDE commard space
ClA14 None 10 mayped 4 |Pointer to primary port IDE control space
C1A18 None 10 mayped 8 |Pointer to se@mndary port IDE commard space
Cl1A1C None 10 mayped 4 |Pointer to seondary port IDE cntrol space
C1A20 IBMx 10 mayped 16 |IDE controller bus mager control registers
C3A58 PMxx 10 mappel 256 |System management 10 register space
C4A10 USBxxx | Memory mapped | 4K |USB IO register space
Note C1A10, C1A14, C1A18, ard C1A20 are only used when the IDE contraller is in native made asspedfied by
C1A08.

The following are register behaviors found in the register descriptions.

Type Description

Read or read only Capable of being read by software. Read only implies that the register canna be written to by
sdtware.

Write Capable of being written by software.

Set by hardware Register hit is set high hardware.

Write 1todea Software must write a 1to the bit in order to dea it. Writing a Oto these hits has no effed.

Write 1 anly Software mayset the bit high by writing a 1toit. However subsequent writes of O have no
effect RESET# must be assertedin order to clea the hit.

Write once After RESETH#, these registers maybe written to once  After they are written, they beaome
read only until the next RESET# asertion.
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5.2  PCI-ISA Bridge Configuration Registers (COAXxx)

Thes registers are in PCI configuration space, function 0. See &cion 5.1.2 for a description of the register naming
convertion.

COAOQ0O0: PCI-ISA Bridge Vendor And DevicelD
Configuration space function 0; dfset: 03-00h Default: 7410 1022h Read anly.

3116 15:0
DID VID
VID. Venda ID.

DID. PCI-ISA/LPC kridgedevicelD.

COAO04: PCI-ISA Bridge Status And Command Register

Configuration space function 0; dfset: 07-04h Default: 0200 000R.
3116 150
STATUS[15:0] COMMANDJ 15.0]

COMM AND[2:0] IO, memory and master enable. Readonly. Hardwired in the enalded state

COMM AND[3] Special Cycle Enable, SRCY CEN. Readwrite. 1=The IC responds to PCI shutdown spedal
cycleshy generating a pulse over either CPURST# or INIT# (based on the date d COA47[CPURS]). O=The IC
ignaes PCl shutdown special cycles

COMM AND[15:4]. Readonly. These hits are fixed at their default values.

STATUS[11:0]. Readonly. These bits are fixed at their default values.

STATUY12] Receiwed Target Abort, RTGTABT. Rea; st by hardware; write 1 to dea. 1=The PCI-ISA bridge
receved atarget abort while master of the FCI bus.

STATUS[13] Receiwed Master Abort, RMASABT. Read; st by hardware; write 1 to dea. 1=The PCI-ISA
bridge received a master abort whil e master of the FCI bus.

STATUS[15:14]. Readonly. These bits are fixed at their default values.

COAO08: PCI-ISA Bridge Revision And Class Cale Register

Configuration space function 0; dfset: 0B-08h. Default: 0601 0001h Read aly.

318 7:0
CLASSGODE REVISION
REVISION. PCI-ISA bridgeslicon revision.

CLASSCODE. Providesthe lridge classcade as defined in the RCI specification.

COAOC: PCI-ISA Bridge BI ST-Header -L atency-Cache Register
Configuration space function 0; dfset: OF0Ch  Default: 0080 0000h Read mly.

3124 23116 158 7.0
BIST HEADER LATENCY CACHE

CACHE, LATENCY, HEADER, BIST. These hits are fixed at their default values.

COA2C: PCI-ISA Bridge Subsystem ID and Subsystem Vendor ID Register

Configuration space function 0; dfset: 2F2Ch Default: 0000_0000h Read aly.

3116 150

SSD SSVENDORID

SSVENDORID and SSID. Subsystem venda ID and subsystem ID registers. Thisregister is write accesible
through COA70.
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COA40: ISA Bus Cantrol 1 Register

Configuration space function 0; offset: 40h Default: 00h Read-write.

7 6 5 4 3 2 1 0
Reserved Reserved Reserved LPC IOR |IORT BLE RWS RWR

RWR. ROM write ergble. 1=Write acceses to BIOS space pecified by COA43 are erabled. 0=BIOS write acceses
are disabled. This bit functions whether ROM spaceis located on the ISA bus or LPC bus. Note: Writing this bit
from 0 to 1 sts PM30[RWR_STS).

RWS. ROM wait states. 0=The ISA memory commard sgnal (either MEMR# or MEMWH#) is aserted for two
BCLK cycleswhen accesing BIOS on the ISA bus. 1=The ISA memory canmand signal is asserted for one BCLK
cycle whenaccesing BIOS on the ISA bus. If C3A48[I SABIOS]=0, then this bit has no affect

BLE. BIOS lock enalde. Read write 1 anly. 1=Setting COA40RWR] from 0 to 1 sets PM44[IBIOS_STS] ard
generate an SMI. 0=Setting COA40[RWR] from 0 to 1 does not st PM44[IBIOS_STS] and does not generate an
SMI. Oncethis BLE is &, it can only be dleaed by PCIRST#.

IORT. 10 recvery time. O=There are a mirimum o 5.5 BCLK cycles between the trailing edge of anlSA 10
commard sgnal (IOR# or IOW#) ard the leadng edge of the ISA 10 commard signal for the subsequent 1SA bus 10
cycle andthere ae & least 22 PCLK s betweenLPC 10 cycles 1=There ae aminimum of 13.5 BCLK cycles
betweenadjacert ISA bus 10 cyclesand there ae & least 54 PCLK s betweenLPC 10 cycles This bit doesnot affect
memory cycles

LPC_IOR. LPC IO recovery. 1= 10 recovery delay (specified by IORT) erforcedfor both LPC and legacy 1O
cycles O=10 recovery delay only erforcedfor legacy 1O cycles(cycles to the DMA cantroller, legacy PIC,
programmable interval timer, and real-time dock).
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COA41: ISA Bus Cantrol 2 Register

Configuration space function 0; offset: 41h Default: 02h

7 6 5 4 3 2 1 0
MBL Resrved PO2FR Re=ived Resrved Resrved NMIDIS SHEN
SHEN. Shadow register acces erable. Read-write. 1=Shadowed IO acces to legacy write-only registers is erabled.
0=Normal acces of legacy registers. The following table ecifiesal registers affeced by this hit:
10 port R/W |Normal mode Shadav mode
DMA: 00h,02h, 04h, 06h, W |Bas addess for DMA channel Current addess for DMA channel
COh, C4h, C8h, CCh R | Current addess for DMA channel Bas addess for DMA channel
DMA: 01h,03h, 05h, O7h, W |Bas byte count for DMA channel Current byte count for DMA channel
C2h, C6h, CAh, CEh R | Current byte count for DMA channel Bas byte count for DMA channel
DMA: 08hDO0Oh W |Command Register DMA CH[3:0]/[7:4] | Status Register DMA CH[3:0]/[7:4]
R |Status Register DMA CH[3:0)/[7:4] 1% read: Command reg DMA CH[3:0]/[7:4]
2" read: Request reg DMA CH[3:0)/[7:4]
3% read: Mode register DMA CHO/4
4" read: Mode register DMA CH1/5
5" read: Mode register DMA CH2/6
6" read: Mode register DMA CH3/7
DMA: 09hD2h, 0Ah/D4h, W |See DMA controller Reseved
0Bh/D6h
DMA: 0Ch/D8h, ODh/DANh, W |See DMA controller Same as nomal mode
OEh/DCh
DMA: OFh/Deh W |Write al masks [3:0)/[7:4] Write al masks [3:0]/[7:4]
R |Reseved Read al masks B:0]/[7:4]
PIT: 40h R |Status byte counter O 1 read: Sttus byte counter 0
2" read: CRL for counter 0
3 read: CRM for counter 0
4" read: CRL for counter 1
5" read: CRM for counter 1
6" read: CRL for counter 2
7" read: CRM for counter 2
PIT: 41h R |Status byte counter 1 Status byte counter 1
PIT: 42h R |Status byte counter 2 Status byte counter 2
PIC: 20h R |Interrupt reques register for PIC 1 1% read: ICW1 for cortroller 1
2" read: ICW?2 for controller 1
39 read: ICW3 for controller 1
4" read: ICW4 for controller 1
5" read: OCW!1 for cortroller 1
6" read: OCW?2 for cortroller 1
7" read: OCWS3 for cortroller 1
8" read: ICW1 for controller 2
9" read: ICW2 for controller 2
10" read: ICW3 for controller 2
11" read: ICW4 for controller 2
12" read: OCW1 for controller 2
13" read: OCW2 for controller 2
14" read: OCW3 for controller 2
PIC: 21h R |In savice regista for PIC 1 In savice registeg for PIC 1
PIC: AOh R |Interrupt request registe for PIC 2 Interrupt request registe for PIC 2
PIC: Alh R |In savice regista for PIC 2 In savice registe for PIC 2
NMIDIS. NMI disable. Readonly. This provides read acessto RTC7O{NMIDIS].

PI92FR. Port 92 fast reset. Read-write. 1=Writesthat attempt to set PORT92[0]—the fast CPU reset bit—are
enabled. 0=Writesto PORT92[0] areignored.

MBL. Must be low. Read-write. Thishit isrequired to be low at all times; otherwise undefined behavior will result.
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COA43: ROM Decode Control Register
Configuration space function 0; offset: 43h Default: 00h Read-write.

AMD-766™ Peripheral Bus Controller Data Sheet

This register specifiesthe aldress space mapped to the BIOS ROM on either the ISA bus or the LRC bus (based on

the gate d C3A48I SABIOS]). The ROM_KBCSH# pin is usedto erable acceses to the g/stem BIOS on the ISA bus.

LPC bus acceses are cecaled by the LRC BIOS device with the LPC address map shown bel ow.

70

SEGEN

SEGEN. ROM segmert erables. For each of these Lits: 1=Enables the ecified address range & a BIOS ROM
acces. O=The gecified address range is not decaled as a BIOS ROM acces. Thes lits control the foll owing

addressranges, the lag column shows the translated LPC bus addresses if C3A48[I SABIOS]=0; the next column
shows the translated 1SA bus aldress i C3A48[I SABIOS]=1:

SEGEN
bit

Size

PCI Addr ess Range[31:Q]

Addr ess ranslation
for 1SA bug[23:0]

Addr ess ranslation
for LPC bus

32K bytes

000C_0000 - 000C_7FFFh

FC_0000 - FC_7FFFh

FFFC_0000 - FFFC_7FFFh

32K bytes

000C_8000 - 000C_FFFFh

FC_8000 - FC_FFFFh

FFFC_8000 - FFFC_FFFFh

32K bytes

000D_0000 - 000D_7FFFh

FD_0000 - FD_7FFFh

FFFD_0000 - FFFD_7FFFh

32K bytes

000D_8000 - 000D_FFFFh

FD_8000 - FD_FFFFh

FFFD_8000 - FFFD_FFFFh

32K bytes

00OE _0000 - 000E7FFFh

FE 0000 - FE7FFFh

FFFE 0000 - FFFE7FFFh

32K bytes

00OE _8000 - 000EFFFFh

FE_8000 - FEFFFFh

FFFE 8000 - FFFEFFFFh

1 megabyte

FFBO_0000 - FFB_FFFFh

BO_0000 - B FFFFh

FFBO_0000 - FFB_FFFFh

N[O O~ WINFIO

4 megabytes

FFC0_0000 - FFFF_FFFFh

C0_0000 - FF_FFFFh

FFC0_0000 - FFFF_FFFFh

Note: The following ran

gesare fixed BIOS address ran

S

Size

PCI Addr ess Range[31:Q]

Addr ess ranslation

Addr ess ranslation

for 1SA bug[23:0] for LPC bus
64K bytes |000F 0000 - 000F_FFFFh |FF 0000 - FF_FFFFh |FFFF_0000 - FFFF_FFFFh
64K bytes |FFFF_0000 - FFFF_FFFFh |FF_0000 - FF_FFFFh |FFFF_0000 - FFFF_FFFFh

Note: SeeCOAB8O for further information alout how accessto BIOS spaces is controlled.

COA46. Miscellaneous Control 1 Register
Configuration space function 0; offset: 46h Default: 00h Readwrite.

7 6 5 4 3 2 1 0
Reserved Reserved Reserved Reserved Reserved Reserved Reserved PMWE

PMWE. Posted memory write enale. 1=Enale the one-DWORD write buffer from PCI target memaory writes to
the ISA/LPC bus. 0=The IC waits until the ISA/LPC cycle is complete before passng ready badc to the PCI bus.

COA4T: Miscellaneous Control 2 Register

Configuration space function 0; offset: 47h Default: 00h

7 6 5 4 3 2 1 0
CPURS FCIDTEN |Reserved Reserved Reserved Reserved Reserved SWPCIR

SWPCIR. Software PCI reset. Write only. When this bit is written with a 1, a 15 to 2.0 millisecmndreset pulse is
generated over PCIRST# and CRURST#.

PCIDTEN. PCI delayed transadion enalde. Readwrite. 1=PCl acesss that taget the ISA/LPC bus ard internal
legacy registers utilize delayed-transadions. 0=PCl accesss that taget the ISA/LPC bus ard internal legacy
registers are terminated after the ISA/LPC bus cycle is complete This bit does not affed posted memory writes
(COA46[ PMWE]=1), for which always disconned with data. Note: When PCIDTEN=0, the gateof
COA4A[PGNT1ST] isignored ard the IC always waits for the PCI bus to be grarted to the LPC DMA/mager state
madine before aserting the DACK# sgnal. It is expeded that RCIDTEN is normally set high.

CPURS. CPU reset sglect Read-write. 1=Procesor resets are drectedtoward the INIT# pin. O=Procesor resets
are direded toward the CRURST# pin. This bit is required to be high.
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COA48. Miscellaneous Control 3 Register

Configuration space function 0; offset: 48h Default: 00h Read-write.

7 6 5 43 2 1 0

MBL Resrved Resrved SUB IUSBEN# |IDEEN# Resrved

IDEEN#. EIDE controller erable. 1=Acces to al EIDE canfiguration and 10 space registers disabled

IUSBEN#. Internal USB controller enade. 1=Accessto all USB configuration and memory spaceregisters disabled.
SUB. Subtractive decaling select Specifieshow subtractive-decaling is handed by the IC. 00b=Subtradive-
decaling cyclesclaimed by the IC and routedto the ISA bus. Olb=Sulbtradive-decaling cyclesclaimed by the IC
and routed to the LPC bus. 1xb=Subtradive-decading cyclesnot claimed by the IC.

MBL. Must be low. Readwrite. This bit is required to be low at all times; otherwise undefined behavior will r esult.

COA49: Miscellaneous Control 4 Register
Configuration space function 0; offset: 49h Default: 08h.

Bits[2:1] maybe used to lock out aaesss to 8-byte blocks of CMOS RAM.

7 6 5 4 3 2 1 0

Reserved MBL Reserved Reserved ISAI2MA |CMLK B8 |CMLK 38 |PRISCH
PRISCH. PCI access priority. Read-write. Specifies the priority order for the IC’'s masters that access the PCI bus
asfollows:

PRISCH | Priority from highest to |owest

0 (2) ISA/LPC bus; (2) USB controller; (3) IDE controller

1 (1) ISA/LPC bus; (2) IDE contraller; (3) USB controller
CMLK _38. CMOS RAM offsets 38h through 3Fh lock. Read; write 1 only. O=Accesses to the eight bytes of
CMOS RAM (powered by the VDD_AL plane) addressed from 38h to 3Fh are read-write accessible. 1=Writesto
these bytes are ignored and read always return FFh (regardless as to which of the 10 ports from 70h to 73h are used
for the access). After thishit is set high, it can only be cleared by PWRGD reset.
CMLK _B8. CMOS RAM offsets B8h through BFh lock. Read; write 1 only. 0=Accesses to the eight bytes of
CMOS RAM (powered by the VDD_AL plane) addressed from B8h to BFh are read-write accessible. 1=Writesto
these bytes are ignored and read always return FFh (regardless as to which of the 10 ports from 70h to 73h are used
for the access). After thishit is set high, it can only be cleared by PWRGD reset.
ISA12MA. |SA bus selected to be 12 milliamps. Read-write. 1=The |SA bus signals source and sink up to 12
milliamps. 0=The ISA bus signals source and sink up to 24 milliamps. Signals affected by thisbit are BCLK, I0OR#,
IOW#, MEMR#, MEMWH#, LA, SA, and SD.
MBL. Must below. Read-write. Thishit isrequired to below at all times; otherwise undefined behavior will result.

COA4A: IDE Interrupt Routing Register

Configuration space; function 0O; offset: 4Ah Default: 84h Read-write.

7 6 5 4 3:2 1.0
PGNT1ST |Reserved Reserved Reserved MBLD MBLD

MBLD. Must beleft in their default state. Read-write. These bits are required to be left in their default state;
otherwise undefined behavior will result.

PGNT1ST. PCI grant before DMA acknowledge. 1=The IC waits until the PCI busis granted before DMA
acknowledge is asserted to the LPC bus DMA controller for DMA/master LPC cycles. 0=DMA acknowledgeis
asserted regardless of whether the PCI busis granted to the IC. It is expected that thisbit isnormally low. Note:
When COA47[PCIDTEN]=0, the state of COA4A[PGNT1ST] isignored and the |C always waits for the PCI bus to be
granted to the LPC DMA/master state machine before asserting the DACK# signal to DMA controller.
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COA4B: IOAPIC Configuration Register

Configuration space function 0; offset: 4Bh Default: 00h Read-write.

7:5 43 2 1 0
Reserved APICCKY1:0] SCI2I0A SMI2IOA  |APICEN

APICEN. IOAPIC erable. 0=Acceses to the IOAPIC memory space ae routedto the ISA/LPC bus and the
interrupt message bus is not used. 1=The IOAPIC is enaled, acesss to the IOAPIC memary spaceare not refleded
on the ISA/LPC bus, ard the interrupt message bus is used to transmit IOAPIC interrupts.

SMI2IOA. SMI to IOAPIC rediredion register 23. 1=The SMI output of the pover management logic is routed
through rediredion register 23 d the IOAPIC; the SMI# pin is never assrted. 0=IRQ23 d the IOAPIC is driven
with the output of the GPIO17 input path (regardliessasto the gateof PMD1) ard the SMI# pin is controlled by the
IC.

SCI2I0A. CIto IOAPIC rediredion register 22. 1=The SCI output of the pover management logic is routed
through rediredion register 22 d the IOAPIC; C3A42[SCISEL] disabled. 0RQ22 d the IOAPIC is driven with
the output of the GPIO16 input path (regardlessasto the gateof PMDO); C3A42[SCISEL] functions normally.
APICCK S. APIC clock sdect Sdects the source and frequency of the RCCLK as foll ows:

APICCK §1:0] |Frequency Source
00b PCLK divided by 4 (83 MHz. max) The IC drives PICCLK.
01b PCLK divided by 2 (167 MHz. max) The IC drives PICCLK.
10b PCLK (333 MHz. max) The IC drives PICCLK.
11b Unknawn. Note: In this made, the external PICCLK is driven by anexternal component.
clock sourceis required to be 333 MHz or less

COA51: LPC Bus Decode Register 0

Configuration space function 0; offset: 51h Default: 00h Read-write.

7 6 5 4 3 2 10
ACPI KBDC FDC2 FDC1 ECP Reserved PRANGE

PRANGE and ECP. Parallel port range and ECP enale. Spedfies which parallel port 10 range to route to the LPC
bus asfallows:

PRANGE ECP=0 ECP=1

00b 3BC - 3BFh 3BC - 3BFh and 7BC - 7BFh
01b 378 - 37h 378 -37hand 778 - 77k
10b 278 - 27h* 278 - 27k and 678 - 67kR*
11b None None

* Note: Port 279his read-only for LPC. Writes are forwarded to the ISA bus.

FDC1. Hoppydrive controller 1. 1=l0 parts 3F0h - 3Fh and 3F7his are routed to LPC. 0=These accesss are
routed to the ISA bus.

FDC2. Floppy drive controller 2. 1=10 ports 370h — 375h and 377h isarerouted to LPC. 0=These accesses are
routed to the ISA bus.

KBDC. Keyboard controller. 1=When USB keyboard emulation is not enabled via HceControl[0] (offset 100h in
USBxxx space), 10 ports 60h and 64h are routed to LPC. 0=When USB keyboard emulation is not enabled, 10 ports
60h and 64h arerouted to ISA. If USB keyboard emulation is enabled, these cycles are routed to the USB block.
ACPI. ACPI controller. 1= 10 ports 62h and 66h are routed to LPC. 0=These accesses are routed to the |SA bus.
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COA52: LPC Bus Decode Register 1
Configuration space function 0; offset: 52h Default: 00h Read-write.

7 6.4 3 20

SBEN SBRANGE SAEN SARANGE

SARANGE and SBRANGE. &ial port A and B range. Seleds the serial port 1O ranges routed to the LPC bus.
S[A,B]JRANGE |Range S[A,B]JRANGE |Range

000b 3R8 - 3FFh (COM1) 100b 238 - 23

001b 2F8 - 2Fh (COM2) 101b 2E8 - 268h (COM4)

010b 220 - 227h 110b 338 - 33h

011b 228 - 22 111b 3E8 - 38-h (COM3)

SAEN and SBEN. Serial ports A and B erable. 1=Serial port 10 port acceses specified by the carespondng
RANGE fidd in this register are routed to the LPC bus (SAEN enables SARANGE and SBEN enables SBRANGE).
0=Thes acceses are routedto the ISA bus.

COA53: LPC Bus Decode Register 2

Configuration space function 0; offset: 53h Default: 00h Read-write.

7 6 54 3 2 10
Reseved MEN MRANGE AL AEN ARANGE
ARANGE. Audio range. Sdlects the audio device range routedto the LPC bus as foll ows:

ARANGE Range

00b 220 - 233h
01b 240 - 253h
10b 260 - 273h
11b 280 - 293h

AEN. Audio enable. 1=Audio IO port accesses sedfied by the ARANGE field in this register are routed to the LPC
bus. 0=Thes aceses are routedto the ISA bus.

AL. Audio legecy enable. 1=Audio legacy 10 parts, 388h- 389h are routed to the LPC hus. 0=These acceses are
routed to the ISA bus.

MRANGE. MIDI range. Sdecisthe MIDI device range routedto the LPC bus as foll ows:

MRANGE  |Range

00b 300 - 301h
01b 310 - 311h
10b 320 - 321h
11b 330 - 331h

MEN. MIDI enable. 1=MIDI 10 port accesses spedfied by the MRANGE field in this register are routed to the LPC
bus. 0=Thes aceses are routedto the ISA bus.

COA54: LPC Bus Decode Register 3
Configuration space function 0; offset: 54h. Default: 00h. Read-write.

7:6 5 4 3 2 10
Reseved ASIO SIO RESERVED |MSEN MSRANGE

MSRANGE. MSSrange. Sdecis the MSSdevice range routed to the LPC bus as foll ows:

MSRANGE |Range

00b 530 - 537h
01b 604 - 60Bh
10b ESO - BB7h
11b F40 - F47h

MSEN. MSS mable. 1=MSS IO port accesses spedfied by the MSRANGE field in this register are routed to the
LPC bus. 0=Thes acceses are routed to the ISA bus.

SIO. Supe 10 configuration. 1=Supe 10 configuration IO parts, 2Eh - 2Fh, are routed to the LPC hus. 0=These
acceses are routed to the ISA bus.
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ASIO. Alternate supe 10 configuration. 1=Alternate supa 10 configuration 10 parts, 4Eh - 4Fh, are routed to the
LPC bus. 0=Thes acceses are routed to the ISA bus.

COA55: LPC Bus Decode Register 4

Configuration space function 0; offset: 55h. Default: 00h. Read-write.

75 4 3.0

Reseved GPIEN GPIRANGE

GP1RANGE. Gamepat 1 range. Sdeds one byte of 10 addressspacein the range 200h- 20F (where
GPIRANGE spedfies the four LSBs of the address)that is routed to the LPC bus.

GP1EN. Game port 1 enable. 1=Game port 1 accesses spedfied by the GPIRANGE field in this register are routed
tothe LRC bus. 0=Thes acceses are routed to the I1SA bus.

COA56: LPC Bus Decode Register 5

Configuration space function 0; offset: 56h. Default: 00h. Read-write.

75 4 3.0

Reseved GPZEN GP2RANGE

GP2RANGE. Game pat 2 range. Sdleds one byte of 10 addressspacein the range 200h- 20F (where
GPZRANGE spedfies the four LSBs of the address)that is routed to the LPC bus.

GP2EN. Game port 2 enable. 1=Game port 2 accesses spedfied by the GPRANGE field in this register are routed
tothe LRC bus. 0=Thes acceses are routed to the I1SA bus.

COA58: LPC Bus Gereric 10 Decale Register

Configuration space function 0; dfset: 5B-58h. Default: 0000 [F01h Read-write.

3116 159 8.0
Reserved IOBASE Reserved
IOBASE. Generic 10 base address Spedfies bits [15:9] of the base addressfor a 512-tyte generic 1O addressrange
that isrouted to the LPC bus. This function is disabled if IOBASE is st to 00h.

COABC: LPC Bus Gereric Memory Decale Register

Configuration space function 0; dfset: 5F5Ch. Default: 0000 0000h Read-write.

3120 190

MEMBASE Reserved

MEMB ASE. Generic memory base address Spedfies bits[31:20] o the base addressfor a 1-megabyte generic
memory addressrange that is routed to the LPC bus. This function is disabled if MEMBASE is set to 000h

COA70: Deviceand Subsystem ID Read-Wr ite Register

Configuration space function 0; dfset: 73-70h Default: 0000 0000h Read-write.
3116 150

SSD SSVENDORID
SSVENDORID and SSID. Subsystem venda ID and Subsystem ID. The value placel in this register is visiblein
COA2C, C1A2C, C3A2C, and C4A2C.

COAB0/COAB4/COA88: BIOS Access Cantrol Register

Configuration space function O; dfset: 8B-80h Default: 0000_0000h Read-write. These registers include24 4-kit
registers called OAR (open at reset) locks. Ead 4-hit register appliesto a ®dor of the BIOS in the 5 megabyte
BIOS range a the top dof the 4-gigabyte address spaceas foll ows:

C0A84 and COA80 include 16 four-hit lock registers, OARx where x ranges from Oh to Fh; each four-hit register
controls a 64Khyte address iange at the top megabyte of memory as foll ows: [FFF(x) _FFFFh FFF(x)_0000h

CO0A88 includes 8 four-hit lock registers, OARx where x ranges as [E, C, A, 8, 6, 4, 20]; each four-hit register
controls an 8Kbyte address iange as follows: [FFBF_(x+1)FFFh FFBF_(x)000H.
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Accesse 0 BIOS spaein the low megabyte (between 000C_0000rand 000F_FFFFhare mappel to the top
megabyte (between FFFC_0000h and FFFF_FFFFh) on the LPC bus; the OAR locks for these—whether the LPC bus
or ISA busistargeted—apply to these accesses based on the remapped address at the top megabyte. Note: Thereis
an additional OAR lock specified in COA8C. Note: OAR locks only apply to BIOS address space; if thereisan
access to an OAR lock address range that is not in BIOS address space as specified by COA43, then the OAR lock
register isignored.

PCI special cycles determine when the system isin SMM mode, for the SMM-mode locks. The special cycles data
phase determines the system state as follows:

0005_0002h: system is entering SMM mode;
0006_0002h: system isexiting SMM mode.

COA8S: 31:28 27:24 23:20 19:16 15:12 11:8 74 3.0
OARE OARC OARA OARS8 OARG OAR4 OAR2 OARO

COA84: 31:28 27:24 23:20 19:16 15:12 11:8 74 3.0
OARF OARE OARD OARC OARB OARA OAR9 OARS8

COAB80: 31:28 27:24 23:20 19:16 15:12 11:8 74 3.0
OARY OARG OARS OAR4 OAR3 OAR2 OAR1L OARO

OARX[0], RDLOCK. BIOS sector x read lock. Read; writeif enabled by SLLOCK and FLLOCK. 0=Read access
to BIOS sector x enabled. 1=Read access to BIOS sector x disabled.

OARX[1], WRLOCK. BIOS sector x writelock. Read; writeif enabled by SLLOCK and FLLOCK. 0=Write
access to BIOS sector x enabled (if COA40[RWR]=1). 1=Write access to BIOS sector x disabled.

OARX[2], SLLOCK. SMM accessto RD/WRLOCK lock. Read; write 1 only. Thisbit may only be set high by
software; it is cleared by PCIRST#. 0=Read-write accessto RDLOCK and WRLOCK enabled (if FLLOCK=0).
1=Write access to RDLOCK and WRLOCK only enabled in SMM mode (if FLLOCK=0).

OARX[3], FLL OCK. Full accessto RD/WRLOCK lock. Read; write 1 only. Thisbit may only be set high by
software; it is cleared by PCIRST#. 0=Read-write access to RDLOCK and WRLOCK enabled. 1=Write accessto
RDLOCK and WRLOCK disabled (whether the system isin SMM mode or not).

COAB8C: OAR Control Register

Configuration space; function O; offset: 8Ch. Default: 0000_0000h.
7 6 5 4 3.0
Reserved Reserved Reserved LKLOCK |OAR ROB

OAR_ROB. OAR locksfor rest of BIOS space. Read-write. These four bits are defined identically to the OAR
registersin COA80/84/88. They apply to the BIOS ROM space across [FFEF_FFFFh:FFCO_0000h] (if the spaceis
specified by COA43 to be BIOS).

LKLO CK. SMM accessto the ROM access registerslock. Read; write 1 only. Thisbit may only be set high by
software; it is cleared by PCIRST#. 0=Write access to COA80/C084/COA88/COABC and COA43 always enabled.
1=Write access to COA80/C084/COA88/COA8C and COA43 only enabled in SMM mode (see COA80 for
determination of when the system isin SMM mode).

41

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5964719/AMD-766.html

Preliminary | nfor mation AMDO
23167B — March 2001 AMD-766™ Peripheral Bus Controller Data Sheet

5.3 Legacy Registers
5.31 Miscellaneass Legacy and Fixed IO Address Rejisters

Thes registers are in 10 space a fixed addreses. See &cion 5.1.2 for a description of the register naming
convertion.

PORT61 AT Compatibility Register

Fixed 1O gpace offset: 61h. Default: 00h.

7 6 5 4 3 2 1 0

SERR |OCHK TMR2 RSHCLK CLRIOCHK |CLRSERR |SPKREN TMRZ2EN

TMR2EN. Programmabe interval timer, timer number 2 enabe. Readwrite. 1=PIT timer 2 is enalded to court.
O0=PIT timer 2 is halted.

SPKREN. Spesker enalde. Readwrite. 1=The output of PIT timer number 2 drives the SPKR pin. 0=SFKR is held
low.

CLRSERR. Clea PORT61SERR]. Readwrite. 1=Bit[7] of this register, SERR, is ag/nchronowsly deaed.
0=PORT61[SERR] may be st high.

CLRIOCHK. Clea PORT61IOCHK]. Readwrite. 1=Bit[6] of this register, IOCHK, is ag/nchronously cleaed.
0=PORT61[IOCHK] may be st high.

RSHCLK. Refresh dock. Readonly. This bit toggles sateat intervals spedfied by PIT timer 1 (normally, every 15
microsea@nds).

TMR2. Programmalble interval time, timer number 2 autput. Readonly. This bit provides the current sateof the
output sgnal from legacy PIT timer number 2.

IOCHK. IOCHK# latch. Readonly. This hit is set high when the IOCHK# pin is aserted or if thereis a gnc-
with-error message received on the LPC bus; it stays high until cleaed by PORT61]CLRIOCHK]. The sateof this
bit is combined with RTC7Q{NMIDIS] and PORT61[SERR] to generate NMI interrupts.

SERR. SERR#latch. Readonly. This bit is set high when SERR# is aserted and stays high until cleared by
PORT61CLRSERR]. The statedf this hit is comhined with RTC70[NMIDIS] and PORT61]I OCHK] to generate
NMI interrupts.

PORT92 System Control Register

Fixed 1O gpace offset: 92h. Default: 00h.

7 6 5 4 3 2 1 0
Reserved Reserved Reserved Reserved Reserved Reserved A20EN RSTCPU

RSTCPU. Generate processor reset pulse. Read-write. When this bit is low and then written to a high, the IC
generatesa 1.0 to 1.5 microsecnd pulse to ether CRURST# a INIT#, based on the state of COA47[CRURS]. This
bit must be written to a lov again before another processor reset can be generated. Note: Use of this bit is enalded by
COA41[PI2FR].

A20EN. Processor addresshit 20 enalde. Write only; reads provide the current sateof the A20M# pin rather than
the gateof the bit. The value written to this bit is ORed with the KA20G bit from the keyboard controller ard then
routed to the A20M# pin. In order for this hit to control A20M#, KA20G must be low.
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PORTFO, PORTF1 and the FERR# and IGNNE# Logic

Fixed 10 gpace offset: FOh and FLh.

FERRY is used to control IGNNE# and

generate IRQ13 to the PIC and IOAPIC. The GND— D Q ——IGNNE#
diagam showsthelogic. FERR CLR#is FERR_CLR# ® CLK

assrted by (1) an 10 write to FOh, (2) an 1O

write to F1h, (3) any processor reset commard, FERR#*DQ SET

and (4) PWRGD reset; when any of these ae
adive, FERR_CLR# goes low.

VDD—D Q| —IRQ13

CLK

L JCIR

PORTA4DO0: Level Sensitive IRQ Select Register

Fixed 10 space offset: 4D1-4D0h. Default: 0000h Read-write.

158 7:0

LIRQ1 LIRQO

LIRQO and LIRQ1. Leve sensitive IRQs. Ead of these 16 hits controls whether a orrespondng IRQ line that
enters the legagy PIC is edge sensitive (if the bit is low) or level sensitive (if it is high). Edge sensitive interrupts
must enter the PIC such that the rising edge generates the interrupt and level sensitive interrupts must enter the PIC
asadive low; seesedion 4.3.4.1 for details alout how the interrupts are magped to the PIC. The bit numbers
corresponddiredly to the IRQ numbers (e.g., bit[12] controls IRQ12). Bits[0 ard 2] are reserved (IRQO is always
edge sengitive and IRQ2 does not exist).

PORTCF9: Miscellaneais SMI Status Register

Fixed 10 gpace offset: CF9h. Default: 00h. Note: This register is enaded by C3A41[PCF9EN].

7 6 5 4 3 2 1 0
Reserved Reserved Reserved Reserved FULLRST |RSTCMD |SYSRST Reserved

SYSRST. System reset. Read-write. This bit spedfies whether a full system reset or a processor INIT# interrupt is
generated when PORTCF9[RSTCMD] iswritten toa 1 1=Full system reset with PCIRST# and CPURST# aserted
for 1.5 t0 2.0 millisecnds. O=INIT# aserted for 16 PCI docks.

RSTCMD. Reset commard. Write only; always reads asa z&o. 1=A reset is generated asspedfied by bits[3,1] of
this register (bits[3,1] are observed in their satewhen RSTCMD is written to a 1; their previous value does not
matte).

FULLR ST. Rull reset. Readwrite. 1=Full resets require the IC to placethe system in the SOFF gatefor 3to 5
seoonds; full resets occurs whenever (1) RSTCMD ard SY SRST are both written high, (2) an AC power fail is
detected (PWRGD goes low without the appropriatecommartd), or (3) PM46[2NDTO_STS] is set while
C3A48NO_REBOOQOT]=0. O=Full resets do not transition the system to SOFF; only the reset Sgnals are aserted.
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5.32 Legacy DMA Controller (DMAC) Registers

The legacy DMA controller (DMAC) in the IC suppats the fedures required by the LPC I/F Spedfication Revision
1.0, which are a subset of the features in legagy DMA Controllers. Sndle, demard, verify, ard increment mades are
suppated. Block, decrement, cascade modes are not suppated. Also, memory-to-memory transfers and external
EOPs (end of procesg are not suppated.

There are 7 auppated DMA channels. Channels 0-3 sippat 8-t transfers. Channels 5-7 suppat 16-ht transfers.
There is no suppat for 32-tit DMA transfers. LPC master devicerequests are made usng channdl 4.

Althoughnot al registers of legacy DMA controll ers are suppated, the 1O addresslocations for the unsuppated
registers is consistent with legagy logic. The implemented DMAC registers are listed in the following talle.

Name Size Number |Comments

Base Address Registers 16 bits 8 1 for each channd (0-7) (see rote 1)
Base Word Count Registers 16 bits 8 1 for each channd (0-7) (see rote 1)
Current Address Registers 16 bits 8 1 for each channd (0-7) (see rote 1)
Current Word Count Registers |16 hits 8 1 for each channd (0-7) (see rote 1)
Status Registers 8 hits 2 1 for Master and 1 for Save DMAC
Command Registers 1 hit 2 1 for Master and 1 for Save DMAC
Mode Registers 5 hits 8 1for each channd (0-7) (see rote 1)
Mask Registers 4 bits 2 1 for Master and 1 for Slave DMAC

Note 1: althoughchamé 4 base and current registers exist for compatihility, they are not used.

Note that not all bitsin the command and mode registers of legacy DMA controllers areimplemented in the IC’s
DMA contraller. The bit usage for these registers are as follows.

Command registers (master and slave DMAC)

Bit |Legacy DMAC function DMAC function of the IC

7 |DACK sense Obsolete

6 |DREQ sense Obsolete

5 |Late/Extended write Obsolete

4 |Fixed/Rotating priority Obsolete (always fixed priority)
3 |Normal/Compressed timing Obsolete

2 |Controller enable/disable Controller enable/disable

1 |ChO address hold enable/disable Obsolete

0 [Memory-to-memory enable/disable  |Obsolete

Mode registers (master and Save DMAC)

Bit |Legacy DMAC function DMAC function of the IC
7:6 |00b Demand mode select 00b Demand mode select
01b Single mode select 01b Single mode select
10b Block mode select 10b Obsolete
11b Cascade mode sel ect 11b Obsol ete (see note)
5 |Addressincrement/decrement select |Obsolete (always increment)
4 |Autoinitialization enable/disable Autoinitialization
enable/disable
3:2 |00b Verify transfer 00b Verify transfer
01b Write transfer 01b Write transfer
10b Read transfer 10b Read transfer
11b lllegal 11b lllegal
1.0 |Channd sdlect Channel sdlect

Notez DMA channd 4 is hard-wired into cascade mode; however cascade mode is obsolete for all other channels.
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5.33 Legacy Programmable Interval Timer (PIT) Registers
These timers are halted from courting, if enalded to do so in C3A4C[PIT_DIS], when PRDY is aserted.

The following are ports used to acces the legacy PIT:
Offset | Acces |Port

40h Write |Counter O write accesspart
Read |Counter O read accesspart
41h Write |Counter 1 accesspart
Read |Counter 1 read accesspart
42h Write |Counter 2 accesspart
Read |Counter 2 read accesspart
43h Write |Control byte
Read |Not suppated

PORT43: PIT Control Byte Register
Fixed IO gpace offset: 43h. Default: 00h. Write only.
Bits |Description
7:6 |SC[1:0]: selea counter. Spedfiesthe cournter that the commard applies to asfollows:
00b Coaunter O.
0lb Counter 1.
10b Counter 2.
11b Read back conmand.
54 |RWI[1:0]: r ead-write command. Spedfies the readwrite commard asfollows:
00b Counter latch commard.
0lb Readwrite leag sgnificant byte only.
10b Readwrite most sgnificant byte only.
11b Readwrite lead sgnificant byte followed by most sgnificarnt byte.
3:1 |M[2:0]: caunter mode. Specifiesthe node in which the cainter slected by SC[1:0] operatesas foll ows:
000b Interrupton terminal court.
001b Hardware retriggeable one-shat (not suppated).
010b Rate generator.
011b Squae wave mode
100b Software triggered srobe.
101b Hardware triggeed (retriggeable) strobe (not suppated).
110b When this value is written, 010bis stored in the register, rate generator made
111b When this value is written, 011bis stored in the register, square wave made
0 BCD: binary coded decimal. 1=Counter spedfied by SC[1:0] operatesin binary coded decimal. 0=Counter
specified by SC[1:0] operatesin 16-bit binary mode.
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The legacy programmable interrupt controller (PIC) includes a master, which is accessed through parts 20hand 21h

and oontrols IRQ[7:0], and adave, which is accesed through parts AOh and Alh and controls IRQ[15:8].

The following are all the PIC registers.

Offset

Accestype Register

20h (mader), |Write only; D[4]=1b Initialization commard word 1 (ICW1)

AOh (dave) |Write only; D[4:3]=00b |Operation commard word 2 (OCW2)

Readwrite; D[4:3]=01b |Operation commard word 3 (OCW3)

21h(mader), |Write only Initialization commard word 2 (ICW?2)

Alh(dave) |Write only Initialization commard word 3 (ICW3)
Write only Initialization commard word 4 (ICW4)
Readwrite Operation commard word 1 (OCW1)

D[4:3] aboverefers to bitg[4:3] of the asociated 8-bit data field. Normally, once ICW1 is sent, ICW2, ICW3, and
ICW4 are ent in that order before any OCW registers are accesed.

ICW1: Initialization Command Word 1 Register
Fixed 10 gpace offset: 20h for mager ard AOh for dawve; data bt[4] must be high. Write only.

Bits |Description
755 |A[7:5]: interrupt vector address. These hits are not implemented.
4  |This should aways be high.
3 LTIM: lewvel triggered mode. This bit is not implemented; PORT4DO0 controls this function instead.
2 |ADI: cdl addressinterval. This hit is not implemented.
1 |SNGL: single mode This hit must be programmed low to indicate cascade made.
0 IC4: ICW4 nealed. This bit must be programmed high.

ICW2: Initialization Command Word 2 Register
Fixed 1O space; offset 21h for master and Alh for dave. Write only.

ICW3M: Initialization Command Word 3 for Master Register
Fixed IO gpace offset: 21h. Write only.

Bits

Description

70

SLAVES7:0]. These bits must always be programmed to 04h.

ICW3S: Initialization Command Word 3 for Save Register
Fixed IO gpace offset: Alh. Write only.

Bits

Description

73

Reserved (mug be programmed to al zeros).

2:0

ID[2:0]. These hits must always be programmed to 02h.

ICW4: Initialization Command Word 4 Register
Fixed 10 gpace; offset 21h for master and Alh for dave. Write only.

Bits

Description

75

Reserved (mug be programmed dl zeros)

4

SHNM. Spedal fully nested made. This hit is normally programmed low.

3:2

BUFF and MS. These two are normally programmed to 00b for non-buffered made.

1

AEOI. Auto EQl. This bit is ignored; the IC only operatesin normal EQ made (this bit low).

0

UPM. x86 node Thishit isignaed; the IC only operatesin x86 node (this bit high).
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OCWL1: Operation Command Word 1 Register
Fixed 10 gpace; offset 21h for master and Alh for dave. Write only.
Bits Description

7:0 |MASKI[7:0]. Interrupt mak. 1=Interrupt is maked. Masking IRQ2 on the mager interrupt controller
magks all dave-controller interrupts.

OCW?2: Operation Command Word 2 Register

Fixed 10 gpace offset: 20h for mager ard AOh for dawe; data bts[4:3] must be 00b. Write only.
Bits |Description
75 |R (bit 7), SL (bit 6), and EOI (bit 5). Thes ae decaled as:

R, SL, EQ Function R, SL, EO Function
000b  * Rotate in auto EOl modedea. 100b  * Rotate in auto EOl mode set
001b Non-spedfic EOl mode 101b Rotate on non-spedfic EOl command
010b  No operation. 110b  ** Set priority command
011b  Spedfic EOl command. 111b  ** Rotate on gpedfic EOl command
* Not suppated.
** UsesIRLEVEL field.

4:3  |Reserved (mug be programmed dl zeros).
2:0 |IRLEVEL. Interrupt request level. Spedfiesthe interrupt request level to be aded upon

OCWS3: Operation Command Word 3 Register
Fixed 10 gpace offset: 20h for mager ard AOh for dawe; data bts[4:3] must be 01b. Write only.
Bits |Description
7 Must be programmed low.
6:5 |ESMM (bit 6) and SMM (bit 5). Special mask mode. Thes ae decaled as:
[ESMM, SMM] = 0Xb  No action.
[ESMM, SMM] =10b  Resd spedal mask mode.
[ESMM, SMM] =11b  Sé speda mask mode.

4:3 |01b
2 P: pdl command. 1=Poll enalded; next IO read of the interrupt controller treaed like aninterrupt
adknowledge cycle.
1:0 |RR (bit 1) ard RIS (bit 0). Read register conmand. Thes ae decaled as:
[RRRIS] =0Xb No ection.
[RR,RIS] = 10b Red in-request (IR) register.
[RRRIS] =11b Read IS register.
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The IOAPIC register st for the 24 ICAPIC interrupts suppated by the IC isindexal through two fixed-location,
memory-mapped pats. FECO_0000h which provides the 8-bit index register, and FECO_0010h which provides the

32-it daa pat. Writes to the 32-kit daa part at FECO_0010hrequire that dl four bytes be enabled.

The index register slects one d the following:

Index |Degcription Attribute Default

00h APIC ID register. ThelD isin bits[27:24]. All other hits are reserved. Read-write {0000 0000h

01h |OAPIC version register. Red only 0017 0011h

02h IOAPIC arbitration ID register. ThelD isin hits[27:24]. All other bits  |Read only 0000 0000h
are reserved.

10h-3Fh |Redirection registers. Each of the 24 redirecion registers usestwo of thes |Read-write {0000 0000
indexes. Bitg63:32] are accessed through the odd indexes and Litg[31:0] are 0001 0000h
accesed throughthe ewvenindexes.

40h-FFh |Reserved.

The rediredion registers are ddiined as foll ows:

Bits Description

6356 |Destination. In physical made, hits[59:56] spedfy the APIC ID of the target procesr. In logicd mode
bitg63:56] Pedfy a st of procesors.

55:17 |Reserved.

16 Interrupt mask. 1=Interrupt is maked.

15 Trigger mode. O=Edge sensitive. 1=Level sengitive.

14 IRR: interrupt request receipt. Readonly. This bit is not defined for edge-triggered interrupts. For level-
triggered interrupts, this bit is set by the herdware after an interrupt is deteced It is cleaed by recept of
EOI with the vedor spedfied in bits[7:0].

13 Pdarity. O=Active high. 1=Active low.

12 Délivery gatus. 0=ldle. 1=Interrupt message pending.

11 Destination mode. 0=Physicd mode 1=Logicd mode

108 Delivery mode. 000b=fixed. 001k=Lowest priority. 010b=SMI. 011b=Reserved. 100=NMI. 1014nit.
110b=Reserved. 111=ExtINT.

7:0 |Interrupt vector.
5.36 Real-Time Clock Registers

RTC70: Real-Time Clock Legacy Indexed Address
10 mappé (fixed); offset: 0070h Default: 80h Write only.

Note: RTC70[60] and RTC72 @aupythe same physicd register; after writesto RTC70,RTC72 reads bad as {0b,
RTC70[6:0]}; after writes to RTC72, reads of RTC72 provide all 8 bits written.

7 6.0

NMIDIS RTCADDR

RTCADDR. Real timedock address Spedfies the addressof the real-time dock CMOS RAM. The data port
asciated with thisindex is RTC71. Only the lower 128 Iytes of the CMOS RAM are accesible throughRTC70
and RTC71.

NMIDIS. NMI disahle. 1=PORT61[IOCHK and SERR] are disabled from being able to generate NMI interrupts to
the procesor. Note: The gate d this register is read accesible through COA41NMIDIS].
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RTC71: Real-Time Clock Legacy Data Port.

10 mappdl (fixed); offset: 0071h Read-write.

70

RTCDATA

RTCDATA. Real timeclock data. This is the data port for accesses to the real-time dock CMOS RAM that is
indexed by RTC70.

RTC72 ard RTC73: Real-Time Clock 256-Byte Addressand Data Port.
10 mappd (fixed); offsets: 0072hand 0073h Read-write.

These two 8-bit ports are smilar to RTC70 and RTC71. However, RTC72, the addressregister, provides the full
eight bits needed to accessal 256 tytes of CMOS RAM. RTC73,the daa part, provides accessto the CMOS data
indexed by RTC72. SeeRTC70 for ddail s abou reading RTC72.

Real-Time Clock Alarm And Century Registers.
RTC indexel addressgpace(indexed by RTC70); offsets: 7Dh, 7Eh, and 7Fh. Attribute: read-write. The day darm,
month adarm, and certenary value ae goredin CMOS RAM indexed address space.

CMOSRAM offset |Function Range for binary mode Range for BCD mode
7Dh Date darm 01-1Fh 01-31h
7Eh Month darm 01-0Ch 01-12h
7Fh Century field 13-63h 19-99h

Bits[7:6] of the date alam (offset 7Dh) are reserved; writes to them have no effed and they always read bad aszeo.
To placethe RTC into 24-hour alam male, aninvalid code must be written to bits[5:0] of the date alamm hyte
(anything other than O1h to 31h for BCD mode or 01h to F1h for hex mode). Refer to the ACPI spedfication for
spedfics on the month alam field (offset 7Eh) ard century field (offset 7Fh) functionality.

54  Enhanced|DE Controller Configuration Registers (C1Axx)

Thes registers are in PCI configuration space, function 1. See &cion 5.1.2 for a description of the register naming
convertion.

C1A00: EIDE Controller Vendor And DevicelD
Configuration space function 1; dfset: 03-00h C1A00 ddault: 7411 1022h Read aly.

3116 15:0
DID VID
VID. Venda ID.

DID. EIDE controller device D.

C1A04: EIDE Controller Status And Command Register

Configuration space function 1; dfset: 07-04h Default: 0200 0000h
3116 150
STATUS[15:0] COMMANDJ 15.0]

COMM ANDJO0] IO Spece, IOEN. Readwrite. 1=Enaldes aacessto the IO spacefor the EIDE controller.
COMM AND[1] Memory Spece. Readonly. This hit is fixed in the low state

COMM AND[ 2] Bus Master Enable, BMEN. Readwrite. 1=Enales EIDE bus mager capability .

COMM AND[15:3]. Readonly. These hits are fixed at their default values.

STATUS[11:0]. Readonly. These bits are fixed at their default values.

STATUS[12] Receiwd Target Abort, RTGTABT. Read; st by hardware; write 1 to clea. 1=The IC received a
target atort while the EIDE controller was madger of the PCI bus.

STATUS[13] Receiwed Master Abort, RMASABT. Read set by hardware; write 1 to dea. 1=An EIDE madger
cycle was terminated with a maser alort.

STATUS[15:14]. Readonly. These bits are fixed at their default values.
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C1AO08: EIDE Revision ID, Programming Interface, Sub Class and Base Registers
Configuration space function 1; dfset: 0B-08h Default: 0101 8/A01h,

3124 2316 1538 7.0

BASE CLASS SUB CLASS PROG I/F[7:0] REVISION ID

REVISION ID. Readonly. EIDE controller slicon revision.

PROG I/F[0] Primary native mode. Readwrite. 0=Compatibility mode for primary port; CLA10 ard C1A14 are
ighaed and not visible; addressdecodeis based on legacy addresses 1F0-1F7h, 3F6h; C1A3C[7:0] read-only zeros;
C1A3C[15:8] = 0h; IRQ14 anlSA bus interrupt that maybe used by the IDE controller. 1=native mode; C1A10
and C1A14 aevisible and used for addressdecode C1A3C[7:0] read-write; C1A3C[15:8] = 01h IRQ14 pin
becanes NMPIRQ, used exclusively by the pimary IDE port.

PROG I/F[1] Primary native/compatibilit y mode selectable. Readonly. This is high to indicae that FROG
I/FQ] is read-write.

PROG I/F[2] Secondary native mode. Readwrite. O=compatihility made for seoondary port; CLA18 ard C1A1C
areignaed and not visible; addressdecodeis based on legacy addresses 170-177h 376 C1A3C[7:0] read-only
zaos, C1A3C[15:8] = 00l IRQ15 an ISA bus interrupt that may be used by the IDE controller. 1=native mode
C1A18 and C1AIC aevisible and usd for addressdecode C1A3C[7:0] read-write; C1A3C[15:8] = 01k IRQ15 pin
becanes NMSIRQ, used exclusively by the sscandary IDE port.

PROG I/F[3] Secandary native/compatibility mode selectable. Readonly. This is high to indicate that FROG
I/H2] is read-write.

PROG I/F[6:4]. Readonly. These bits are fixed in the low Sate

PROG I/F[7] Master IDE Capability. Readonly. This hit is fixed in the high sate

SUB CLASS[7:0]. Readonly. These bits are fixed at QLh indicating anIDE oontroller.

BASE CLASS[7:0]. Read only. These bits are fixed a O1hindicaing amassstorage device

C1AOQC: EIDE Controller BIST, Header and Latency Register

Configuration space function 1; dfset: OF0Ch Default: 0000 0000h

3124 2316 158 7.0
BIST HEADER LATENCY CACHE
CACHE. Readonly. These bits are fixed at their default values.

LATENCY. Readwrite. This field controls no hardware.

HEADER. Readonly. These hits are fixed at their default values.

BIST. Readonly. These hits are fixed at their default values.

C1A10: EIDE Controller Primary Command Base Addr ess

Configuration space function 1; dfset: 13-10h Default: 0000 01Rh. Read-wite. When C1A08[8] islow, the
primary port is in compatihility mode ard this register is ignored ard not visible (reads as0h).

313 2:0

BASE Reserved.
BASE[31:3] Port Address These hits spedfy an8-byte 10 addresspacethat mays to the ATA-compliant
command register st for the primary pat (legagy 10 spacelFOh through 1F7h).

C1Al14: EIDE Controller Primary Control Base Address

Configuration space function 1; dfset: 17-14h Default: 0000 03Bh. Read-wite. When C1A08[8] is low, the
primary port is in compatibility mode and this register is ignored ard not visible (reads asoOh).

312 1.0
BASE Reserved.
BASE[31:2] Port Address These hits spedfy a 4byte IO addressspacethat mays to the ATA-compliant control
register set for the primary port (legagy 10 space3F6h). Note: Only byte 2 o this spaceis used.
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C1A18 EIDE Controller Secandary Command Base Address

Configuration space function 1; dfset: 1B-18h. Default: 0000 0171h Read-write. When C1A08[10] islow, the
secondary port is in compatibility mode ard this register is ignored ard not visible (reads asOh).

313 2:0

BASE Reserved.
BASE[31:3] Port Address These hits spedfy an8-byte 10 addresspacethat mays to the ATA-compliant
command register st for the seondary part (legagy 1O pacel70hthrough 1771.

C1A1C: EIDE Controller Secandary Control Base Address

Configuration space function 1; dfset: 1F1Ch Default: 0000 0375h Read-write. When C1A08[10] islow, the
se@ndary port is in compatihlity made ard this register is ignored and not visible (reads asOh).

312 1:0
BASE Reserved.
BASE[31:2] Port Address These hits spedfy a 4byte IO addressspacethat mays to the ATA-compliant control
register st for the secndary pat (legagy 10 space376H. Note: Only byte 2 d this spaceis used.

C1A20: EIDE Controller Bus Master Control Registers Base Address

Configuration space function 1; dfset: 23-20h Default: 0000 CCO1h Read-write.

314 3:0
BASE ‘b0001
BASE[31:4] Port Address These hits spedfy the 16-byte 10 addressspacethat mays to an EIDE register st that is
compliant with the SFF 8038l ev. 1.0 speification (Bus Master Programming Interfacefor IDE ATA Controllers),
IBMx.

C1A2C: EIDE Controller Subsystem ID and Subsystem Vendor 1D Register
Configuration space function 1; dfset: 2F2Ch Default: 0000_0000h Read-anly.

3116 150

SSD SSVENDORID

SSVENDORID and SSID. Subsystem venda ID and subsystem ID registers. Thisregister is write accesible
through COA70.

C1A3C: EIDE Controller I nterrupt Line, Interrupt Pin, Min Grant, Max Latency Register
Configuration space function 1; dfset: 3F3Ch Default: 0000 0000h

3124 2316 158 7.0

MAX L ATENCY MIN GNT INTERRUPT PIN INTERRUPT LINE

INT ERRUPT LINE. Thisregister is either read-write or read-only based on the gate d C1A08[10,8]. When either
C1A08[8] or C1IA0g10] is high, then this is a read-write register. When they are both low, then it is a read-only
register, reading 00h. This register controls no hardware.

INT ERRUPT PIN. Readonly. When either CLAO8[8] or CLA08[10] is high, then field reads 01h. When they are
bath low, it reads 00h.

MIN GNT. Readonly. These bits are fixed at their default values.

MAX LATENCY. Readonly. These hits are fixed at their default values.
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C1A40: EIDE Controller Configuration Register
Configuration space function 1; dfset: 43-40h Default: 0000 0400h

3124 23:20 19:16 150

Reserved RW CABLE IDE_ CONFIG

IDE_CONFIG[0] Secondary Channel Enable, SECEN. Read-write. 1=The cmdary port of the HDE controller
is enaled.

IDE_CONFIG[1] Primary Channel Enable, PRIEN. Readwrite. 1=The primary port of the EIDE controller is
erabled.

IDE_CONFIG[4:2] MBLD. Must beleft in their default state Read-write. These bits are required to be left in their
default state otherwise undefined behavior will r esult.

IDE_CONFIG[7:5] Reserved.

IDE_CONFIG[11:8] MBLD. Must beleft in their default state Read-write. These bits are required to be left in
their default state otherwise undefined behavior will r esult.

IDE CONFIG[12] Secandary Posted Write Buffer, SECPWB. Readwrite. 1=Enale the EIDE secondary port
PIO-mode posted-write buffer. Only 32-bit writes to the data port are allowed when this hit is set.

IDE CONFIG[13] Secandary Read Prefetch Buffer, SECRPB. Readwrite. 1=Enale the EIDE semndary port
read-prefetch buffer.

IDE CONFIG[14] Primary Posted Write Buffer, PRIPWB. Readwrite. 1=Enalle the EIDE primary port PIO-
maode posted-write buffer. Only 32-hit writes to the data port are allowed when this bit is set.

IDE CONFIG[15] Primary Read Prefetch Buffer, PRIRPB. Readwrite. 1=Enale the EIDE primary port read
prefetch buffer.

CABLE. Read-write. The lits are eypeciedto be programmed by BIOS to specify the cdle type of each of the
IDE drivesto the diiver. 1=High speed80-pin cable is present. The hLts specify the dive &s foll ows:

e Bit[16]: primary mager.

e Bit[17]: primary dawe.

e Bit[18]: ssondary mader.

e Bit[19]: sondary dawe.

RW. Readwrite. These bits are readwrite aacessble through software; they control no hardware.

C1A48: EIDE Controller Drive Timing Control
Configuration space function 1; offset: 4B-48h. Default: ABA8 ABABh. Readwrite.

This register spedfies timing for PIO data tansfers (not 171hthough 177hor 1FLh though 1F7h) ard multi-word
DMA transfers. Thevaluein each 4-hit field, plus one, spedfies a timeperiod in 30 nanasecond PCI docks. Note:
The ddault sate A8h, results in a reavery time of 270rs and anadive pulse width of 330rs for a 30rs PCI clock
(total ¢ycle time = 600rs) which correspondsto ATA PIO ModeO.

Note: PIO mades are controlled via CLA48 and C1A4C. To st the timing associated with the various maodes,
C1AA4C shoud be left at itsdefault value ard the appropriate byte of C1A48 shoud be programmed asfollows: made
0=A8h; mode 1=65h mode 2=42h mode 3=22h mode 4=20h

3128 2724 2320 19:16 1512 11:8 7.4 3.0
PDOPW PDORT PD1PW PD1RT SDOPW SDORT SD1PW SDIRT

SD1RT[3:0] Sewmndary Drive 1 Minimum Revery Time.
SD1PW[3:0] Secadary Drive 1Active Rilse Width.
SDORT[3:0] Semndary Drive 0 Minimum Remvery Time.
SDOPWI[3:0] Secandary Drive OActive Rulse Width.
PD1RT[3:0] Primary Drive 1 Minimum Rewvery Time.
PD1PWI[3:0] Primary Drive 1 Active Pulse Width.
PDORT[3:0] Primary Drive 0 Minimum Rewvery Time.
PDOPWI[3:0] Primary Drive O Active Pulse Width.

52

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5964719/AMD-766.html

Preliminary | nfor mation AMDO
23167B — March 2001 AMD-766™ Peripheral Bus Controller Data Sheet

C1A4C: EIDE Controller Cycle Time and Address Séup Time Register
Configuration space function 1; offset: 4F-4Ch. Default: FFFF @FFh Read-write.

For hits[7:0] the value in each 2-bit field, plus one, spedfies the addresssetup timein 30 nanasecond PCI docks; this
applies to all RO and muiti-word DMA cycles. For bits[31:16] the value in each 4-bit field, plus one, spedfies the
time in 30 renoseand PCI clocks; this applies addessparts 171hthough 177h 1FLh though 1F7h, 376h and 3F6h.
For 170hand 1F0h, seeC1A48.

31:28 2724 23:20 19:16 1538 7.6 54 32 1:.0
PXPW PXRT SXPW SXRT Reseved PGADD |P1ADD |SCADD |SIADD

SIADD[1:0] Semndary Drive 1 AddressSetup Time.

SCADD[1:0] Sewndary Drive 0 Address Setup Time.

P1ADD[1:0] Primary Drive 1 AddressSetup Time.

POADDI[1:0] Primary Drive O AddressSetup Time.

SXRT[3:0] Semndary Non-170 DOR#/DIOW# Rewvery Time.
SXPWI[3:0] Semndary Non-170 DOR#/DIOW# Active Pulse Width.
PXRT[3:0] Primary Non-1F0 DIOR#/DIOW# Rewvery Time.
PXPWI[3:0] Primary Non-1F0 DIOR#/DIOW# Active Puse Width.

C1A50: EIDE Controller UDMA Extended Timing Control Register
Configuration space function 1; dfset: 53-50h Default: 0303 0303h

Each byte of this register cantrols UDMA mode for acces to the ecified drive. Bitg7:0] specify the sscandary
dave drive; bitg15:8] edfy the seoondary master drive; bits[23:16] gpedfy the primary dave drive; and hitg[31:24]
spedfy the primary mager drive.

3124 2316 158 7:0
POUDMA PIUDMA SOQUDMA S1IUDMA
[PO, P1, SO, SIJUDMA[2:0] [Primary, Seandary] Drive [1,0] Cycle Time, [PO, P1, S, SIJCYCT. Readwrite.
Bits[2:0] UDMA mode Cycletime

0 UDMA mode 2 60 nancseaonds

1 UDMA mode 1 90 nancseaonds

2 UDMA modeO 120 rencseands

3 Slow UDMA mode O 150 rencseands

4 UDMA mode 3 45 nanosemnds

5 UDMA mode 4 30 nancseaonds

6 UDMA mode 5 20 nancseaonds

[PO, P1, 0, SIJUDMAJ5:3]. Readonly. These hits are fixed at their default values.

[PO, P1, 0, SIJUDMA[6] [Primary, Secondary] Drive [1,0] Ultra DMA Mode Enale,

[PO, P1, S0, SIJUDMAEN. Readwrite. 1=Enade UDMA made.

[PO, P1, 0, SIJUDMA[7] [Primary, Seaondary] Drive [1,0] Ultra DMA Mode Enalle Method,

[PO, P1, S0, SIIENMODE. Readwrite. 1=Enalde UDMA mode by setting bit 6 of this register. 0=Enalle UDMA
mode by detecting the “ Set Feature” ATA command.
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55 EnhancedIDE Controller | O Registers

The= registers are in 10 gpace. The kase addres register is C1IA20. See cion 5.1.2 for a description of the
register naming convertion.

These registers omply with SFF 8038ifor control of DMA transfers between drives and system memory.

IBMO: Primary Bus Master IDE Command Register

10 mayped (base pointers: C1A20); offset: 00h. Default: 00h.

7:0

PCMD

PCMD[0] Start/Stop Bus Master, STSP. Write 1 anly. Reads always return zeo.
PCMD[2:1]. Reserved.

PCMD[3] Read or Write Control, RW. Read-write. 1=Real cyclesspecified (read from the drive; write to system
memory). O0=Write cyclesspecified

PCMD[7:4]. Reserved.

IBM2: Primary Bus Master IDE Status Register

10 gpace(baz pointers. C1A20); offset: 02h. Default: 00h.

7:0

PSTAT

PSTATI[O] Bus Master IDE Active, ACTV. Readonly.
PSTATI[1] Error, ERR. Read st by hardware; write 1 to dea.
PSTAT[2] Interrupt, IRQ. Read set by hardware; write 1 to dea. This bit is set by the rising edge of the IDE
interrupt line.

PSTAT[4:3]. Reserved.

PSTATI[5] Drive 0 DMA Capable, DMAOC. Readwrite.
PSTAT[6] Drive 1 DMA Capable, DMA1C. Readwrite.
PSTAT[7] Smplex Only. Readonly.

IBM4: Primary Bus Master IDE PRD Table Addr ess Rajister

10 space(base panters: C1A20); diset: 07-04h Default: 0000 0000h

312 1.0
PPRDADD Reserved
PPRDADDI[1:0]. Readonly. These hits are fixed in the low date

PPRDADDI[31:2] Primary physicd region desaiptor table baseaddress,PRDADD. Read-write.

IBM8: Secandary Bus Master IDE Command Register

10 gpace(bas pointers: C1A20); offset: 08h. Default: 00h.

7:0

SCMD

SCMD[0] Start/Stop Bus Master, STSP. Write 1 anly. Reads always return zeo.
SCMDJ[2:1]. Reserved.

SCMD[3] Read or Write Control, RW. Read-write. 1=Real cyclesspecified (read from the drive; write to system
memory).

SCMDJ[7:4]. Reserved.
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IBMA: Secodary Bus Master IDE Status Register

10 space(bas pointers. C1A20); offset: 0Ah. Default: 00h.

7:0

SSTAT

SSTAT[0] Bus Master IDE Active, ACTV. Readonly.
SSTAT[1] Error, ERR. Read st by hardware; write 1to dea.
PSTAT[2] Interrupt, IRQ. Read set by hardware; write 1 to dea. This bit is set by the rising edge of the IDE
interrupt line.

SSTAT[4:3]. Reserved.

SSTAT[5] Drive 0 DMA Capable, DMAOC. Readwrite.
SSTAT[6] Drive 1 DMA Capable, DMALC. Readwrite.
SSTAT[7] Smplex Only. Readonly.

IBMC: Secodary Bus Master IDE PRD Table Address Register

10 space(baxe panters: C1A20); dfset: 0Ch Default: 0000 0000h

312 1.0
PPRDADD Reserved
SPRDADDI[1:0]. Readonly. These hits are fixed in the low gate

SPRDADDI[31:2] Secondary physicd region desaiptor table baseaddress, SRDADD. Read-write.

56 USB Host Controller Configuration Registers (C4Axx)

Thes registers are in PCI configuration space, function 4. See &cion 5.1.2 for a description of the register naming
convertion.

C4A00: USB Controller Vendor And Device ID
Configuration space function 4; dfset: 03-00h Default: 7414 1022h Read anly.

3116 15:0
DID VID
VID. Venda ID.

DID. USB cantroller device ID.

C4A04: USB Controller Status And Command Register

Configuration space function 4; dfset: 07-04h Default: 0280 0000h
3116 150
STATUS[15:0] COMMANDJ 15.0]

COMM AND[0] IO SpaceEnable, IOEN. Readwrite. 1=Enales aaessto the IO spacefor the keyboard/mouse
controller ports use in legagy emulation.

COMM AND[1] Memory Spece Enable. Readwrite. 1=Enaldes aaessto the menmory spacefor the host controller
registers.

COMM AND[ 2] Bus Master Enable. Readwrite. 1=Enaldes USB bus mager capability .

COMM AND[4] Memory Write and Invalidate Enable. Readwrite. 1=Enales bus mader to issue memory write
and invalidate cycles

COMM AND[8] SERR# Detedtion Enable. Readwrite. This bit has no effed.

COMM AND[15:9,7:5,3]. Readonly. These hits are fixed at their default values.

STATUS[11:0]. Readonly. These bits are fixed at their default values.

STATUS[12] Receiwd Target Abort. Read; set by hardware; write 1 to clear. 1=The IC receved atarget abort
while the USB controller was mager of the PCI bus.

STATUS[13] Received Master Abort. Read set by hardware; write 1 to dea. 1=A USB mader cycle was
terminated with a masger alort.

STATUS[15:14]. Readonly. These bits are fixed at their default values.
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C4A08: USB Revision ID, Programming Interface, Sub Class and Base Registers

Configuration space function 4; dfset: 0B-08h. Default: 0C03 1007h Read aly.

318 7:0
CLASSQODE REVISION ID
REVISION ID. USB contraller slicon revision.

CLASSCODE. USB controller classcade.

C4A0C: USB Controller BIST, Header, Latency, and Cacheline Sze Register

Configuration space function 4; dfset: OF0Ch Default: 0000 0800h

3124 2316 1538 7.0

BIST HEADER LATENCY CACHELINE SIZE
CACHELINE SIZE. Readwrite. 08h=32 Bytes; 00h=0 Bytes. No other values are allowed.

LATENCY, HEADER, BIST. Read only. Thes ae fixed at their default values

C4A10: USB Controller Base Addr ess Rajister
Configuration space function 4; dfset: 13-10h Default: 0000 0000h Read-write.

3112 110

BASE Reserved

BASE[31:12] Base Address Thes lits specify a 4-KByte ron-prefetchable memory space for the USB cantroller
registers.

C4A2C: USB Controller Subsystem ID and Subsystem Vendor 1D Register
Configuration space function 4; dfset: 2F2Ch Default: 0000_0000h Read anly.

3116 150

SSD SSVENDORID

SSVENDORID and SSID. Subsystem venda ID and subsystem ID registers. Thisregister is write accesible
through COA70.

C4A3C: USB Controller I nterrupt Line, Interrupt Pin, Min Grant, Max Latency Register
Configuration space function 4; dfset: 3F3Ch Default: 5000 0400h

3124 2316 158 7.0

MAX L ATENCY MIN GNT INTERRUPT PIN INTERRUPT LINE
INTERRUPT LINE. Readwrite. This field controls no hardware.

INT ERRUPT PIN. Readonly. The value 04h indicates that USB interrupts are routed through PIRQD#.
MIN GNT. Readonly. These hits are fixed at their default values.

MAX LATENCY. Readonly. These hits are fixed at their default values.

C4A44. USB Controller I nterrupt Line, Interrupt Pin, Min Grant, Max Latency Register
Configuration space function 4; dfset: 45-44h Default: 0000h Read-write.

159 8 7:1 0
Reseved PIPDIS |Resaved DB16
DB16: Data Buffer Region 16. 1=The Sze of the region for the daa buffer is 16 bytes. 0=The region is 32 hytes.
PIPDIS: SIE Pipelining Disable. 1=Transfer descriptors are disabled from being pipdined with USB bus activity.
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5.7 USB Host Controller Memory-Mapped Registers
571 Summary

For a camplete description of these registers, see he OCHI 1.0a specificaion.

Offset Register Offset  |Register
00-03h HcRevision 34-37h |HcFminterval
04-07h HcControl 38-3Bh |HcFrameRemaining
08-0Bnh HcCommandSatus 3C-3m |HcFmNumber
0C-OFh HclnterruptSatus 40-43h |HcPeriodicSart
10-13h HclnterruptEnable 44-47h |HcLSThreshold
14-17h HclinterruptDisable 48-4Bh |HcRhDescriptorA
18-1Bh HcHCCA 4C-4Fh |HcRhDescriptorB
1C-1kh HcPeriodCurrentED 50-53h |HcRhSatus
20-23h HcControlHeadED 54-57h |HcRhPortSatug 1)
24-27h HcControl CurrentED 58-5Bh |HcRhPortStatug 2]
28-2Bh HcBulkHeadED 5C-5m |HcRhPortStatug 3]
2C-2Fh HcBulkCurrentED 60-63h |HcRhPortStatug 4]
30-33h HcDoneHead 100h HceControl

104h Hcel nput

108h HceOutput

10Ch |HceSatus

5.72 Implementation-Specific ltems

e HcRevison[7:0] is 10h to indicae that it conformsto OHCI 1.0.

e HcRevison[§] is1 toindicae that legacy keyboard & mouse emulation suppat is present.

e HcFminterval FS argestDataPacket resetsto 0.

e HcRhDescriptorA_Number DownstreamPorts is hardwired to 4.

*  HcRhDescriptorA_NoPower Saitching resets to 1.

e HcRhDescriptorA_Power SaitchingMode and HcRhDescriptorA_OverCurrentProtectionMode must not be set
and reset to 0.

e HcRhDescriptorA_PowerOnToPower GoodTime resets to 1 (representing 2 mg), ard can only hold the values 0 to
3 (0 D6 ns).

*  HcRhDescriptorA_NoOver CurrentProtection resets to O.

e HcRhDescriptorB_DeviceRemovable resets to 0 and shodd be set by BIOS if nonremovable devices are
attached

e HcRhDescriptorB_PortPower ControlMask resets to 0 and shoud not be set.

e Because power switching is not implemented, the set and clear power bits in HcRh&atus and HcRhPortSatug] 1-
4] are not suppated.

e HceControl and HceStatus reset to 00h.

e Hcelnput and HceOutput are not reset.

e HcDoneHd[31:4] shoud not be madified.

e HcFminterval FS argestDataPacket is limited to 14 bits. Bit 15 is read-only 0.

e HcFmNumber shoud not be madified.
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58 Power Management Configuration Registers (C3Axx)

Thes registers are in PCI configuration space, function 3. See gcion 5.1.2 for a description of the register naming
convertion.

C3A00: System Management Vendor And Device ID
Configuration space function 3; dfset: 03-00h Default: 7413 1022h Read anly.

3116 15:0
DID VID
VID. Venda ID.

DID. System management device ID.

C3A04: System Management Status And Command Register

Configuration space function 3; dfset: 07-04h Default: 0280 0000h Read anly.
3116 150

STATUS[15:0] COMMAND] 15:0]
COMM AND[15:0]. These bits are fixed at their default values.

STATUS[15:0]. These hits are fixed at their default values.

C3A08: System Management Revision And Class Cale Register

Configuration space function 3; dfset: 0B-08h. Default: 0000 0001h Read aly.

318 7:0
CLASSQODE REVISION
REVISION. System maragement slicon revision.

CLASSCODE. This register is write acesshble through C3A60.

C3A0C: System Management BIST-Header-L atency-Cache Register

Configuration space function 3; dfset: OF0Ch Default: 0000 1600h

3124 2316 1538 7.0
BIST HEADER LATENCY CACHE
CACHE. Readonly. These hits are fixed at their default values.

LATENCY. Readwrite. This field controls no hardware.

HEADER. Readonly. These hits are fixed at their default values.

BIST. Readonly. These bits are fixed at their default values.

C3A2C: System Management Subsystem ID and Subsystem Vendor ID Register
Configuration space function 3; dfset: 2F2Ch Default: 0000_0000h Read aly.

3116 150

SSD SSVENDORID

SSVENDORID and SSID. Subsystem venda ID and subsystem ID registers. Thisregister is write accesible
through COA70.

C3A40: General Configuration 1 Register

Configuration space function 3; offset: 40h. Default: 00h. Read-write.

7 6 5 4 3 2 1 0
Reserved Reserved Reserved Reserved Reserved Reserved Reserved TH2SD
TH2SD. Throttling 2 ssmnddday. 1=Thereisa 20 to 2.5 semnds delay after THERM# is aserted before thermal
throttling is initiated asspedfied by C3A50. O=Thermal throttling is initiated immediatdy after THERM# is
asseted.
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C3A41: General Configuration 2 Register

Configuration space function 3; offset: 41h. Default: 40h.

7 6 5 4 3 2 1 0
PMIOEN TMRRST PCFOEN PBIN TMR32 NO REBOOT |STPGNT |W4SG

WA4SG. Wait for sop-grant before deasserting STPCLK#. Read-write. 1=After STPCLK# is as®rted for any
reaon, it is not deasserted until the correspondng stop-grant cycle is received.

STPGNT. PCI gop-grant cycle pecfification. Read-write. 0=Stop-grant cyclesare cetecied by the IC as PCI special
cyclesin which the aldress phase AD[4]=1. 1=Stop-grant cyclesare cetecied by the IC as PCI special cyclesin
which the daa phase AD[31:0]=0012_0002h

NO_REBOOT. Do not rebootthe system when adoude TCO timer time out ocaurs. Readwrite. O=Reboot system
with as spedfied by PORTCFO[FULLRST] when PM46[2NDTO_STS] is set. 1=Do not reboot the system.

TMR32. ACPI timer szesdection. Readwrite. 0=The ACPI timer, PMO08, is 24 bits. 1=The ACPI timer is 32
bits.

PBIN. Power button in. Readonly. This bit refleds the current sateof the PWRBTN# pin (before the debource
circuit). 0=PWRBTN# is aserted.

PCFOEN. Port CF9 enalde. Readwrite. 1=Enalle aaessto PORTCFO.

TMRRST. ACPI timer reset. Readwrite. 1=The ACPI timer, PMO08, is held in the ag/nchronowly deaed Sate
0=The timer is enaled to court.

PMIOEN. System management 10 space erable. Read-write. 1=PMxx, The IO space pecifiedby C3A58, is
enabled.

C3A42: Ci Interrupt Configuration

Configuration space function 3; offset: 42h. Default: 00h. Read-write.
7 6 5 4 30

Resaved Resaved TRAPSA GPIOSA SCSEL

SCISEL. &l interrupt selection. This field spedfies the IRQ number routed to the interrupt controllers used for
ACPI-defined SCI interrupts. A value of Oh disables SCI interrupts. Values of 2h, 8h, ard Dh are reserved. When
COA4B[SCI2I0A] is high, the value in this register is ignored and SCI does not enter the PIC. All other values are
valid. Seesedion 4.3.4.1 for details alout SCI interrupt routing.

GPIO SCI. Genera pumose 10 SCl enable. 1=Enable SCI/SMI (based on the state of PMO4[SCI_EN]) interrupts
when gatus hits in PMD4 are set while enalded by PMD8. This bit has no affed on whether SMI interrupts are
generated via PM2A[GPIOSMI_EN].

TRAPSCI. Trap SCl enable. 1=Enable SCI/SMI (based on the state of PM04[SCI_EN]) interrupts when gtatus bits
in PMAS are st while enabled by PMAC. This bit has no affed on whether SMI interrupts are generated via
PM2A[TRPSMI_EN].

C3A43: Power State Register

Configuration space function 3; offset: 43h.

7 6 53 2.0
VDDA STS |G3TOS5 |PWRFL_STS PPSTATE

PPSTATE. Previouspower date Readonly. This field holds the most previous power satefrom which the system
entered the FON stte. Thisfield resides an the VDD_AUX power plane. Thisfield is encoded as foll ows:

PPSTATE Power sate PPSTATE Power sate
Oh Reserved 4h MOFF mechanicd off
1h POS pwer on suspend 5h STR suspend to RAM
2h C2 6h STD suspend to disk
3h C3 7h SOFF st off
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PWRFL_STS. Power failure gatus Read; updded by hardware; write 1 to LSB to reset to 4h. If power fails
(system enters MOFF or PWRGD goes from 1 to O while PWRON# is asserted), then this register captures and
retains the state the system was in when the failure occurred. Thisfield resides an the VDD_AL plane. Thisfield
defaults to 4h when VDD_AL bemmes wvalid. Writing a ane to C3A43[3] sets this field to 4h; writing a zeo to
C3A433] or writing ary value to ary ather bits in this field has no effed. This field is encoded asfollows:

PWRFL_STS|Power gate PWRFL _STS|Power date
Oh FON 1full on 4h No AC power failure
1h POS pwer on suspend 5h STR suspend to RAM
2h C2 6h STD suspend to disk
3h C3 7h SOFF si off

G3TOS5. Mechanicd off (G3) to sdt off (Sb). Read-write. 0=When power is a gplied to the VDD_AUX plane,
the system auomatically transitions to the FON state  1=When power is a aplied to theVDD_AUX plane, the
system enters the SOFF site. This hit resides an the VDD_AL power plane. When VDD_AL beammes \alid, this hit
defaults to 0. When thereis a FCIRST# generated by a wite to PORTCFO[RSTCMD, SY SRST] == 11b, then this is
Cleaed.

VDDA_STS. VDD_AL resd status. Read; se by hardware; write 1 to dea. 1=VDD_AL becaneinvalid. This bit
resides an the VDD_AL power plane.

C3A44: PNP IRQ Sded Register
Configuration space function 3; dfset: 45-44h Default: 0000h Read-write.

Bits[11:0] asign PNPIRQ[2:0] pins to IRQs that ake routed to interrupt controllers. Seesedion 4.3.4.1 for mare
details.

15 1412 118 74 3:0

TCO INT EN |TCO INT SEL |IRQ2SEL IRQ1SEL IRQOSEL

IRQOSEL. PNPIRQO interrupt select. This selects the IRQ number for PNPIRQO. IRQO, IRQ2, IRQ8, ard IRQ13
are reserved If PMD2 doesnot selectthe INPIRQO function then this field has no effect

IRQISEL. PNPIRQL interrupt select. This selects the IRQ number for PNPIRQ1. IRQO, IRQ2, IRQ8, ard IRQ13
are reserved If PMD3 doesnot selectthe INPIRQL function then this field has no effect

IRQ2SEL. PNPIRQ2 interrupt select. This selects the IRQ number for PNPIRQ2. IRQO, IRQ2, IRQ8, ard IRQ13
are reserved If PMF4 doesnot sdlectthe INPIRQ2 function then this field has no effect

TCO_INT_SEL. TCO interrupt select Secfifiesthe IRQ line asserted by either PM4GINTRDR_STS] (if
PM4A[INTRDR_SEL] sdects IRQ) or PM44[TCO_INT_STS]. Note: If PM22[TCOSCI_EN] is s, then this field
is has no effed. Note: if one of IRQ[11:9] is selected, then the PIC is required to be programmed asleve sensitive
for this interrupt. This field is encoded asfollows:

TCO_INT_SEL |Interrupt TCO_INT_SEL |Interrupt
0 IRQ9 4 APIC IRQ20
1 IRQ10 5 APIC IRQ21
2 IRQ11 6 APIC IRQ22
3 Reserved 7 APIC IRQ23

TCO_INT_EN. TCO interrupt enade. 1=EnaHe TCO IRQ selected by C3A44[TCO_INT_SEL] (if
PM22[TCOSCI_EN] = 0).

C3A46: PNP DMA and Chip Sded Register
Configuration space function 3; dfset: 47-46h Default: 0000h Read-write.

15 14 13 12 11 10:9 8
Reserved Reserved Reserved CSLUBM CQUBM IRQ12_FEL Reserved
7 6:4 3 2 1 0
Reseved Reseved CSIMEM CS110 CSOMEM CSa0O

CSOO. PNPCSO#10 space ®lecion. 1=PNPCS0# is assrted during acceses to the 10 addresses specified by
programmable 10 range nonitor 3 (C3A46/ CSOUBM], C3ACS8, and C3ACC) and PCI accesesto thisrange ae
claimed by the IC ard routed to the ISA bus. If the PNPCSO# function is not selected by PMF6, then this bit has no
effect
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CSOMEM. PNPCSO# memory spacesdection. 1=PNPCS0# is aserted during acessss to the memory addresses
spedfied by programmable memory range manitor 1 (C3AD0 ard C3AD8) ard PCl acesss to this range are
claimed by the IC ard routed to the ISA bus. If the PNPCSO# function is not selected by PMF6, then this bit has no
effect
CS1 0. PNPCS1#10 space ®lecion. 1=PNPCS1#is assrted during acceses to the 10 addresses specified by
programmable IO range nonitor 4 (C3A46/CS1UBM], C3AC8, and C3ACC) and PCl accesesto thisrange ae
claimed by the IC ard routed to the ISA bus. If the PNPCSL# function is not selected by PMF7, then this bit has no
effect
CSIMEM. PNPCS1# memory spacesdection. 1=PNPCS1# is aserted during acessss to the memory addresses
spedfied by programmable memory range manitor 2 (C3AD4 ard C3AD8 and PCI) ard PCl acesss to this range
are daimed by the IC ard routed to the ISA bus. If the PNPCS1# function is not selected by PMF7, then this hit has
no effect
IRQ12_FL. Fin definition sdlect for IRQ12. This field is encoded asfollows:
IRQ12_FL |Function for IRQ12 pin

00b IRQ12

01b No function (pin disabled such that interrupt request 12 to the PIC maybe controlled by the mouse
interrupt, EKIRQ12, or seria IRQ12)

10b SMBALERT# input to the system management logic

11b USBOC1#,USB over current 1, to the USB controll er
Seesedion 4.3.4.1 for details alout routing interrupts to the PIC.
CSOUBM. PNPCS0# uppe bit mask. 1=Bitg[10:8] of the IO addressare masked from the PNPCS0# desode for 10
cycles O=Masking for PNPCS0# is only avail able for the eght LSBs, as gpecified by C3ACC[MASKIQO3].
CS1UBM. PNPCS1# uppe bit mask. 1=Bitg[10:8] of the IO addressare masked from the PNPCS1# desode for 10
cycles O=Masking for PNPCS1#is only avail able for the eght LSBs, as specified by C3ACC[MASKIO4].

C3A48. PinsLatched On The Trailin g Edge Of Reset Register
Configuration space; function 3; offset: 49-48h. Default: 00??_?2000_0070_?2007b, where ? sindicate bits that are
latched on the trailing edge of reset.

The default for some of these bitsis specified by pull up or pull down resistors on pins during the trailing edge of the
specified reset (PWRGD). To latch alow from these pins, a 10K to 100K ohm resistor to ground is placed on the
signal. Tolatch a high from these pins, a 10K to 100K ohm resistor to the pin’s power planeis placed on the signal.

Theresistors enabled by ENIDE, ENPCI, and ENISA are nominally 5K ohms. The default state of these bits are
specified by the state of the SPKR pin during reset. A pull-up resistor on SPKR causes these bits to default to high
and a pull-down resistor causes these bits to default to low.

15 14 13 12 11 10 9 8
Reserved Reserved ENIDE ENPCI ENISA Reserved Reserved Reserved
7 6 5 4 3:2 1 0
Reserved Reserved MBH Reserved MBL Reserved ISABIOS

ISABIOS. Direct BIOS accesses to the | SA bus versusthe LPC bus. Read only. Thisreflects the state of the
ISABIOS pin. 1=ROM accesses as specified by COA43 are routed to the ISA bus. 0=ROM accesses as specified by
COAA43 are routed to the LPC bus.

MBL. Must below. Read-write. These bits are required to be low at all times; otherwise undefined behavior will
result. The default state of bit[3] islatched off the ROM_KBCS# pin during PWRGD reset (so a pull-down resistor
isrequired).

MBH. Must be high. Read-write. This bit isrequired to be high at all times; otherwise undefined behavior will
result. The default state of bit[3] islatched off the IOCHRDY pin during PWRGD reset (so a pull-up resistor is
required).

ENISA. EnableSA pull-up/down resistors. Read-write. 1=Theinternal pull-up and pull-down resistors for the |SA
bus signals are enabled. Thisincludes pull-ups on IOCHRDY, IOCHK#, IRQ[15,14,11:9,7:3], and SD[7:Q].
O=Disableinternal ISA busresisters. The default state of this bit is latched off the SPKR pin during PWRGD reset.
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ENPCI. Enade PCI pull-up resistors. Readwrite. 1=The internal pull-ups for PCI bus sgnalsare enalded. This
includes pull-ups on DEVSEL#, FRAME#, IRDY#, PRQ[A,B,C,D]#, SERR#, STOP#, TRDY#. 0=Disable internal
PCI busresisters. The default stateof this bit is latched off the SPKR pin during PWRGD reset.

ENIDE. Enale IDE pull-down resistors. Readwrite. 1=The internal pull-down resistors for the IDE bus signals
are enaled. This includes pull-downs on DDRQP, DDRQS. 0O=Disable internal IDE hus resisters. The default state
of this hit is latched off the SPKR pin during PWRGD reset.

C3A4A: Seial IRQ Control Register

Configuration space function 3; offset: 4Ah. Default: 10h. Read-write.

7 6 52 1.0

Reseved CONTMD |FRAMES STARTCLKS
STARTCLKS. Number of clocksin gtart pulse. This spedfies the number of clocks in the start pulse over SERIRQ
isduring the gart frame d aserial IRQ cycle (including the dave cycle if in quiet mode). 00b =4 clocks;, 01b=6
clocks; 10b= 8 docks; 11b= reserved.

FRAM ES. Number if IRQ framesfor a serial IRQ cycle. This specifiesthe number of 3-clock IRQ framesthat the
IC generates during a serial IRQ cycle kefore isaling the gop frame. The number of framesis 17 plus the value d
thisfield. Thus, the number of frames varies from 17 (for a value of Oh) and to 32 (for a value of Fh).

CONTMD. Cortinuausmode seleded versus quiet mode 1=The serial IRQ logicisin continuausmode In
continuous made, the start frameis initiated by the IC immediatdy following each sop frame 0=The serial IRQ
logicisin quiet made. In quiet made, gart frames are initiated by external dave devices.

C3A4C: PRDY Timer Control Register
Configuration space function 3; offset: 4Ch. Default: 00h. Readwrite.

Ead of these hits control the alility of the PRDY input sgnal to disable internal courters. When PRDY is adive the
courters that arrespondto the hits in this register that ae high sop courting. If the PRDY function of the PRDY
pin is not sdected by PMCD, then this register has no effect

7 6 5 4 3 2 1 0

Reserved Reserved Reserved ACPI_DIS |8T DIS RW RTC DIS AT DIS
PIT_DIS. Programmabe interval timer disable. 1=The threetimers of the internal legacy PIT stop counting when
PRDY is adive.

RTC_DIS. Real timeclock disable. 1=The real-time clock’s counters that are clocked off of the 32 kHz clock stop
counting while PRDY is active.

RW. Read-write. This bit is read-write accessible through software; is controls no hardware.

SIT_DIS. System inactivity timer disable. 1=The system inactivity timer specified by PM98 stops counting from
counting while PRDY is active.

ACPI_DIS. ACPI power management timer disable. 1=The ACPI timer specified by PM08 stops counting while
PRDY isactive.

C3A4E: Sguare Wave Gereration Register

Configuration space; function 3; offset: 4Eh. Default: 00h. Read-write.

7 6 5 4 3.0

Reserved Reserved Reserved Reserved SQWAVE

SQWAVE. Sguare wave frequency control. When PMDO selects square wave output function, then thisfield to
specifies the frequency of square wave output on the INTIRQ8# pin. The sguare wave output is generated by
dividing down the 32 kHz clock. Thisfield isencoded as follows:
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SQWAVE | Frequency SQWAVE | Frequency || SQOWAVE | Frequency || SQWAVE | Frequency
Oh Output low 4h 4096 Hz. 8h 256 Hz. Ch 16 Hz.
1h 256 Hz. 5h 2048 Hz. %h 128 Hz. Dh 8 Hz.
2h 128 Hz. 6h 1024 Hz. Ah 64 Hz. Eh 4 Hz.
3h 8192 Hz. 7h 512 Hz. Bh 32 Hz. Fh 2 Hz.
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C3A50: Power State Hn Control Register
Configuration space function 3; dfset: 53-50h Default: 1800 _0000h Read-write.

The bits[23:0] of this register spedfy the output pins controlled during C2, C3, ard POS transitions. Ead byte
provides the erables for each low-power sates C2 is gpecified by bitg7:0], C3 is specified by bits [15:8], and POS is
spedfied by bits[23:16]. Seesedion 4.6.1.5 for timing details.

Note: The reserved hits in this register are read-write acesshle, however they control no hardware.

31 30 29 28 2725 24
APIC_POSEN |Resarved TTHLOCK TTH_EN TTH RATIO PITRSM#
23 22 21 20 19 18 17 16
CRST POSEN |SUSP POSEN [CSLP POSEN |PSTP POSEN |CSTP_POSEN | POSEN DCST POSEN |ZZ POSEN
15 14 13 12 11 10 9 8

CRST C3EN |SUSP C3EN  [CSLP C3EN _ |PSTP C3EN  [CSTP C3EN  |C3EN DCST C3EN [ZZ C3EN
7 6 5 4 3 2 1 0

CRST C2EN |SUSP C2EN  [CSLP C2EN _ |PSTP C2EN  [CSTP C2EN  |C2EN DCST C2EN [ZZ C2EN

ZZ [POS,C3,C2JEN. Emalde CACHE_ZZ assertion to the L2 cadche during power maregement. 1=Enale control
of the CACHE_ZZ pin during the spedfied C2, C3, ard POS sates. 0=CACHE_ZZ is not aserted. This hit has no
effectif the AMC8 doesnot sdlectthe CACHE_ZZ function.

DCST_[POS,C3,C2]EN. Enalde DCSTOP# asertion to the DRAM controller during power maragement.
1=Enable control of the DCSTOP# pin during the spedfied C2, C3,and POS gates. 0=DCSTOP# is not asserted.
[POS,C3,C2]EN. Enable STPCLK# duiing pover management. 1=Enable control of the STPCLK# pin during the
spedfied C2, C3, ard POS states. 0=STPCLK# is not asserted during C2, C3, ard POS. This bit required to be st
for any of the other bitsin thisregister’s byte to function (i.e., if STPCLK# is not asserted for a given power state,
then no other power management control signals are asserted for that power state).

CSTP_[POS,C3,C2]JEN. Enable CPUSTOP# assertion to the external PLL during power management. 1=Enable
control of the CPUSTOP# pin during the specified C2, C3, and POS states. 0=CPUSTOP# is not asserted. Thisbit
has no effect if the PMC6 does not sdlect the CPUSTOP# function.

PSTP_[POS,C3,C2]EN. Enable PCISTOP# assertion to the external PLL during power management. 1=Enable
control of the PCISTOP# pin during the specified C2, C3, and POS states. 0=PCISTOP# is not asserted. This bit
has no effect if the PMC7 does not select the PCISTOP# function.

CSLP_[POS,C3,C2]JEN. Enable CPUSLEEP# assertion to the processor during power management. 1=Enable
control of the CPUSLEEP# pin during the specified C2, C3, and POS states. 0=CPUSLEEP# isnot asserted. This
bit has no effect if the PMC5 does not select the CPUSLEEP# function.

SUSP [POS,C3,C2]EN. Enable SUSPEND# assertion during power management. 1=Enable control of the
SUSPEND# pin during the specified C2, C3, and POS states. 0=SUSPEND# is always high. Thisbit has no effect if
the PMC4 does not sdlect the SUSPEND# function.

CRST_[POS,C3,C2]EN. Enable assertion of CPURST# during transition to FON. 1=Enables assertion of the
CPURST# pin during the transition to FON from the specified C2, C3, and POS states. 0=CPURST# is not asserted
during the specified transition. This bit should not be set unless the corresponding SUSP_[POS,C3,C2]EN hit is set
(i.e., processor resets are only allowed if SUSPEND# gets asserted).

PITRSM#. Enablethe PIT to generate interrupts during POS. 1=Legacy PIT does not generate IRQO whilein POS,
starting from the time that the command to enter POS is sent to PMO4. Thisis necessary to prevent timer-tick
interrupts from resuming the system whilein POS. O0=PIT generates IRQO whilein POS.
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TTH_RATIO. Thermal throttling duty cycle. These spedfy the duty cycle of the STPCLK# sgnal to the processor
when the system is in thermal throttling mode (initiated by the THERM# pin when enadded by TTH_EN). Thefield
is encoded asfollows:

RATIO bits |Desaiption RATIO bits |Desaiption
000b Reserved. 100b 50.0% STPCLK# active.
001b 875% STPCLK# ective. 101b 375% STPCLK# active.
010b 750% STPCLK# ective. 110b 250% STPCLK# active.
011b 625% STPCLK# active. 111b 125% STPCLK# ective.

TTH_EN. Thermal throttling enalde. 1=When THERM# is aserted, thermal throttling (duty cycle spedfied by
TTH_RATIO) is enalded. Thermal throttling has priority over normal throttling (seePM10); however, it is disabled
if the system isin C2, C3, POS, STR, STD, or SOFF. 0=Thermal throttling disabled.

TTHLOCK. Thermal throttling lock. Write 1 anly. 1=Writesto TTH_EN and TTH_RATIO are disabled. Once
set, this bit canna be deaed by software. It is deaed by PCIRST#. Note: TTH_EN and TTH_RATIO are allowed
to change during the write commard that sts TTHLOCK high.

APIC_POSEN. APIC interrupt message bus PICCLK enalde during POS sate 1=PICCLK continues operation
during the POS gate O0=PICCLK is driven low after the Sop-grant cycle while going into the POS suspend state

C3A54: PCI IRQ Edge-Or-Level Selea Register

Configuration space function 3; offset: 54h. Default: 00h. Read-write.

7.4 3 2 1 0
Reseved EDGEPID |EDGEPIC |EDGEPIB |EDGEPIA

EDGEPI[D,C,B,A]. Edgetriggered interrupt selects for PCI interrupts. Ead of these controls the correspondng
PCI interrupt pin, PIRQ[D,C,B,Al#, polarity in the interrupt routing logic (seesedion 4.3.4.1 for details). O=The
PIRQ[D,C,B,Al# sgnals are asumed to be adive low ard level triggered. 1=The sgnals are asumed to be adive
low and edge triggered such that the fallin g edge of the external dgnalsresults in rising edges to the PIC. Note:
Whenthe lits are high, the carespondng serial IRQ PCI interrupts are dsabled

C3A56: PCI IRQ Routing Register
Configuration space function 3; dfset: 57-56h Default: 0000h Read-write.

15:12 11:8 74 3.0

PIRQD# Sded PIRQC# Sded PIRQB# Sded PIRQA# Sded
PIRQ[D,C,B,Al# Selects. These mapthe PCI IRQ pins to the internal 1ISA-bus-compatible interrupt controller (see
sedion 4.3.41 for ddails). The fieldsare encoded as foll ows:

PIRQ[D,C,B,Al# Selects | Seleced IRQ PIRQ[D,C,B,A]# Sdects  |Seleced IRQ
Oh None 8h Reserved

1h IRQ1 9h IRQ9

2h Resaved Ah IRQ10

3h IRQ3 Bh IRQ11

4h IRQ4 Ch IRQ12

5h IRQ5 Dh Resaved

6h IRQ6 Eh IRQ14

7h IRQ7 Fh IRQ15
C3A58: System Management IO Space Pointer

Configuration space function 3; dfset: 5B-58h. Default: 0000 D01h

31:16 158 7.0

Resaved PMBASE PMBLSB

PMBASE. Real-write. Spedfies PCl addresshitg15:8] of the 256-kyte block of 10-mapped registers used for
system management (address scePMxx). Access b this address sjceis enabled by C3A41[PMIOEN].
PMBLSB. Readonly. These bits are fixed in their default state
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C3A60: System Management Class Code Write Register

Configuration space function 3; dfset: 63-60h Default: 0000 0000h Read-write.

318

7.0

CCWRITE

Reserved

CCWRITE. Thevalue placal in this register is visible in C3A08 CLASSCODE].

C3AAQ: Serial Port Trap Address Register
Configuration space function 3; dfset: A3-AOh. Default: 02F8_03R8h. Read-write.

C3AAO0 adongwith C3AA4 specify the address for COMA and COMB trap events. Thes eents may be usedto
generate an SMIs or SCls or reloadthe system inadivity timer. The COMA and COMB trap events ocaur when the

following equations are true:
COMA trapevent: AD[ 15: 0] |
COMB trapevent: AD[ 15: 0] |

MASKCA
MASKCB ==

ADDRCA |
ADDRCB |

MASKCA;
MASKCB;

Where AD isthe aldress phase d a PCl bus 1O cycle. It is not necesary for the cycle © be targeted a the IC. The

ma hits cover of hits[7:0] .

3116

150

ADDRCB

ADDRCA

ADDRCA and ADDRCB. Address tr the COMA and COMB trap events.

C3AA4: Serial Port Trap Mask Register

Configuration space function 3; offset: A5-A4dh. Default: OFOFh. Readwrite.

158

7:0

MASKCB

MASKCA

MASKCA and MASKCB. Addressmaxk for the COMA ard COMB trapevents SeeC3AAO for details.

C3AAS8: Audio Port 1 and 2 Trap Addr ess Raister
Configuration space function 3; dfset: AB-A8h. Default: 0330_0220h Read-write.

C3AA8, C3AAC, ard C3AB0 comhine to spedfy the awdio trap event. This event maybe used to generate an SMls
or SCls or reloadthe system inadivity timer. The audio trap event occurs when the following equation is true:

Audio trap eert:

(AD[ 15: 0] | MASKAUD1
| (AD[15:0] | MASKAUD2
| (AD[15:0] | MASKAUD3
| (AD[15:0] | MASKAUD4

ADDRAUDL | MASKAUDL) & (PCI
ADDRAUD2 | MASKAUD2) & (PCI
ADDRAUD3 | MASKAUD3) & (PCl
ADDRAUD4 | MASKAUD4) & (PCI

| O space
| O space
| O space
| O space

access)
access)
access)
access);

Where AD isthe aldress phase d a PCl bus 1O cycle. It is not necesary for the cycle o be targeted a the IC. The

ma hits cover hits[7:0] .

3116

150

ADDRAUD?2

ADDRAUD1

ADDRAUD1 and ADDRAUD?2. Addressfor the audio trap events 1 and 2.

C3AAC: Audio Port 3 and 4 Trap Address Rejister
Configuration space function 3; dfset: AF-ACh. Default: 0388 0530h Read-write.

3116

150

ADDRAUD4

ADDRAUD3

ADDRAUD3 and ADDRAUDA4. Addressfor the audio trap events 3 and 4. SeeC3AA8 for ddails.
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C3ABO: Audio Port Trap Mask Register

Configuration space function 3; dfset: B3-BOh. Default: 0707 _010R. Read-write.

3124

23116

158

7.0

MASKAU D4

MASKAUD3

MASKAUD?2

MASKAUD1

MASKAUDI[4:1]. Addressmadks for the audio trap event. See C3AAS8 for details.

C3AB4: PCMCIA Trap 1 ard 2 IO AddressRegister
Configuration space function 3; dfset: B7-B4h. Default: 0000 _0000h Read-write.

C3AB4, C3AB8, C3ABC, and C3AC0O combine to spedfy the addressfor the PCMCIA1 and PCMCIA2 trap events.
These events maybe used to generate an SMIs or SCls or reload the system inadivity timer. The PCMCIAL ard

PCMCIA2 trap events occur when the following is true:

PCMCIAL:
( (AD[ 15: 0] MASKPI OL == ADDRPI OL | MASKPI Ol) & (PCl | O space access) )
| ((AD] 31:10]| MASKPMEl1 == ADDRPME1l | MASKPMELl) & (PCI menory space access) );
PCMCIA2:
( (AD[ 15: 0] MASKPI @2 == ADDRPI @2 | MASKPI @2) & (PCl | O space access) )
| ((AD 31:10]| MASKPME2 == ADDRPME2 | MASKPME2) & (PCI nenory space access) );

Where AD isthe aldress phase d a PCl bus cycle. It is not necesary for the cycle  be targeted at the IC. The IO

spacemak hits cover hits[7:0]. The memary spacemak bits cover bits[17:10].

3116

150

ADDRPIO2

ADDRPIO1

ADDRPIO 1 and ADDRPIO 2. 10 addressfor the PCMCIA 1 and FCMCIA?2 trap events.

C3AB8: PCMCIA Trap 1 Memory AddressRegisters
Configuration space function 3; dfset: BB-B8h. Default: 0000 _0000h Read-write.

3110

9:0

ADDRPME1

Reseaved

ADDRPMEL. Memory addressfor the PCMCIA1 trapevent. SeeC3AB4 for details.

C3ABC: PCMCIA Trap 2 Memory Address Registers
Configuration space function 3; dfset: BF-BCh. Default: 0000 0000h Read-write.

31:10

9:0

ADDRPME2

Reseaved

ADDRPME2. Memory addressfor the PCMCIA2 trapevent. See C3AB4 for details.

C3AC0O: PCMCIA Trap Mask Registers
Configuration space function 3; dfset: C3-COh Default: 0000_0000h Read-write.

3124

23116

158

7.0

MASKPME2

MASKPME1

MASKPI02

MASKPIO1

MASKPME[1,2] and MASKPIO[1,2]. Addressmak for the PCMCIA trapevents SeeC3AB4 for details.
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C3AC4: Programmable IO Range Monitor 1 and 2 Trap Address Register
Configuration space function 3; dfset: C7-C4h Default: 0000_0000h Read-write.

C3AC4, C3ACS8, ard C3ACC comhine to define the programmalde 1O range manitor trap events (PIORM[4:1]).
These events maybe used to generate an SMIs or SCIs or reload the system inadivity timer. The trap events ocaurs
following equations are true:

PIORM1: (AD[15:0] | MASKIOL == ADDRIOL | MASKIQOl) & (PCI 10O space access);
PIORM2: (AD[15:0] | MASKIO2 == ADDRI 2 | MASKI ) & (PCl 10 space access);
PIORM3: (AD[ 15:0] | MASKIB == ADDRIB | MASKI®3) & (PC 10 space access);
PIORM4: (AD[15:0] | MASKIO4 == ADDRIO4 | MASKI4) & (PCl 10O space access);
Where AD isthe aldress phase d a PCl bus 1O cycle. It is not necesary for the cycle o be targeted a the IC. The
mag bits cover bits[7:0]. See C3A46CSLUMB,CSOUMB] for a description of how the mak hits for programmale
10 range manitors 3 and 4 can be extended to bits[10:8].

3116 150
ADDRIO2 ADDRIO1

ADDRIO 1 and ADDRIO 2. Addressfor the PFORM[1,2] trap events.

C3ACS8: Programmable IO Range Monitor 3 and 4 Trap Address Register
Configuration space function 3; dfset: CB-C8h. Default: 0000_0000h Read-write.

3116 15:0
ADDRIO4 ADDRIO3

ADDRIO 3 and ADDRIO 4. Addressfor the PORM[3,4] trap events. See C3AC4 for ddails.

C3ACC: Programmable IO Range Monitor Trap Mask Register
Configuration space function 3; dfset: CRCCh. Default: 0000_0000h Read-write.

3124 23116 158 7.0
MASKI0O4 MASKIO3 MASKI|O2 MASKIO1

MASKIOJ[4:1]. Addressmagks for the PIORM[4:1] trap events SeeC3ACA4 for details.

C3ADO: Programmable Memory Range Monitor 1 Trap Address Register
Configuration space function 3; dfset: D3-DOh. Default: 0000_0000h Read-write.

C3ADO, C3AD4, ard C3AD8 comhine to define the addressfor the programmable memaory range manitor 1 ard 2
trap events (PMEMRM[1,2]). These events maybe used to generate an SMIs or SCIs or reload the system inadivity
timer. These trap events occur when the following equations are true:

PMEMRM1: (AD[ 31: 8] | MASKMEML) == ( ADDRVEML | MASKMEML) ;

PMEMRM2: (AD[ 31: 8] | MASKMEMR) == ( ADDRVMEMZ2 | NMASKMEMR) ;

Where AD isthe aldress phase d a PCl bus memory cycle. It is not necesary for the cycle o be targeted at the IC.
The mak bits cover hits[23:8].

318 7:0
ADDRMEM1 Reseved
ADDRMEM1. Memory addressfor the PMEMRML trap event.

C3AD4: Programmable Memory Range Monitor 2 Trap Address Register
Configuration space function 3; dfset: D7-D4h. Default: 0000 _0000h Read-write.

318 7.0
ADDRMEM?2 Reseved
ADDRMEM?2. Memory addressfor the PMEMRM2 trap event. SeeC3ADO for details.
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C3ADS8: Programmable Memory Range Monitor Trap Mask Registers
Configuration space function 3; dfset: DB-D8h. Default: 0000 _0000h Read-write.

3116 15:0
MASKMEM2 MASKMEM1

MASKMEM[1,2]. Addressmaxk for the PMEMRM[1,2] trapevents SeeC3ADO for details.

59  System Management IO Mapped Registers (PM xx)

Thes registers are in 10 space. The kase address register for thee registersis C3A58. See gcion 5.1.2 for a
description of the register naming convention.

PMO0O: Power Management 1 Satus Register
10 mappé (base pdnter: C3A58); dfset: 01-00h Default: 0000h Read; t by hardware; write 1 toclea.

Most of these hits have the alility to generate an SCI/SMI interrupt, if they are enalded to do so in PMO2.

15 1412 11 10 9 8

WAK_STS Reserved PBOR STS |RTC STS SLPBTN_STS|PWRBTN_STS
76 5 4 31 0

Resewved GBL_STS BM_STS Reseved TMR_STS

TMR_STS. ACPI timer gatws. 1=The MSB of the ACPI timer (either bit 23 or 31 based on C3A41[3]), PM08,
toggled (fromOto 1 a 1 0 0).

BM_STS. Bus master gatus 1=0One of the PCI REQ# sgnals (brought in on IRQ[11:9, 7:3]) or BMREQ# or any
internal PA master requests sgnals was asseted.

GBL_STS. Global gatus 1=PM2C[BIOS_RLS] was st high.

PWRBTN_STS. Power button status. 1=-PWRBTN# has beenasserted The debource crcuitry causesa 12-t0-16
millisecond delay from the time the input Sgnal gaklizes until this bit changes. If PM26/PBOR_DIS] is low ard
PWRBTN# is held low for mare than four seands, then this hit is deaed and PBOR_STSis set. This bit resides on
the VDD_AUX power plane. Note: The debourcedircuit functions in the high-to-low and low-to-high diredions.
SLPBTN_STS. Seepbutton status. 1=SLPBTN# has beenassrted The debource creuitry causesa 12-to-16
millisecnd delay from the time the input signal gaklizes until this bit changes. If the GPIO debource circuitry
spedfied by PMC3 is enaled, then the debource period is twice aslong before setting the satus bit. If the
SLPBTN# function is not selected by PMC3, then this bit canna be set. If PM26[SBOR_DI ] is low ard SLPBTN#
is held low for mare than four seconds, then this bit is deared and PBOR_STS is st. This bit resides on the
VDD_AUX power plane. Note: The debource drcuit functions in the high-to-low and low-to-high diredions.
RTC_STS. Real timedock gatus. 1=The real-time cock generated aninterrupt. This bit resides on the
VDD_AUX power plane.

PBOR_STS. Power button override gatus. 1=A power button override event occurred. A power button override
event ocaurs if (1) PM26[PBOR_DIS] is low and PWRBTN# is held in the adive satefor mare than four seands or
(2) if PM26[SBOR_DIS] is low, the SLPBTN# function is enalded by PMC3, ard SLPBTN# is held in the adive
state for more than four seconds. This bit resides an the VDD_AUX power plane.

WAK_STS. Wakeup datus. 1=The ystemwasin adeepdate (S1 to S5) and an erabled resume event occurred.
Upon stting this bit, the system resumes.
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PM02: Power Management 1 Enable Register
10 mappé (base panter: C3A58); dfset: 03-02h Default: 0000h Read-write.

These hits work in conjunction with the correspondng bits in PMOO to generate SCI or SMI interrupts.

1511 10 9 8

Reserved RTC EN SLPBTN EN |PWRBTN EN
76 5 41 0

Reserved GBL_EN Reserved TMR_EN

TMR_EN. ACPI timer SCI enale. 1=Enale an SCI interrupt when PMOQTMR_STS] is st high. Note: This
results in an SCI interrupt, regardlessasto the gateof PM0O4[SCI_EN].

GBL_EN. Global SCI enale. 1=Enade an SCI interrupt when PMOOQ[GBL_STS] is st high. Note: This results in
an SCI interrupt, regardlessasto the sateof PMO4[SCI_EN].

PWRBTN_EN. Power button SCI/SMI enalde. 1=Enale dther an SCI or an SMI interrupt (based on the gateof
PM0O4[SA_EN]) when PMOO[PWRBTN_STS] is s¢ high.

SLPBTN_EN. See button SCI/SMI enale. 1=Enale ether an SCI or an SMI interrupt (based on the sate of
PMO4[SCI_EN]) when PMOO[SLPBTN_STS] is st high.

RTC_EN. Real timedock alam SCI/SMI enale. 1=Enalde either an SCI or an SMI interrupt (based on the gate
of PMO4[SA_EN]) when PMOO[RTC_STS] is s¢ high.

PMO04: Power Management 1 Control Register
10 mappé (base panter: C3A58); dfset: 05-04h Default: 0000h

1514 13 12:10 9:3 2 1 0
Reseved SLP_EN SLP TYP Reserved GBL RLS |[BM_RLD |SA _EN
SCI_EN. SCI-SMI sdect. Readwrite. SHects the type of interrupt generated by power maragement events
0 SMI interrupt.
1 SCI interrupt.

Certain power maragement events maybe programmed individually to generate SMI interrupts independent of the
stateof this bit. Also, TMR_STS and GBL_STS always generate SCI interrupts regardlessasto the satecf this bit.
Seesedion 4.6.11 for ddails.
BM_RLD. Busmadger rdoad Readwrite. 1=Enades PMOO[BM_STS] to resumefrom C3.
GBL_RLS. Glohe rdeae. Read write 1 to st; cdeaed by hardware. When this bit is set high, the hardware sets
PM28[BIOS_STS] high. GBL_RLS is deaed by the hardware when PM28[BIOS_STS] is deaed by software.
SLP _TYP. Seeptype. Read-write. Secifiesthe type of deepdate the g/stementers when SLP_EN is st high.

0 FON, S0. FRull on.

1 POS, SL. Power on suspend.

2-4  Rezrved.
STR, S3. Suspend to RAM.
STD, $A. Suspend to disk.
SOFF,S5 Sdt off.
SLP_EN. See enalle. Write 1 aly; reads bad as0. Writing a 1to this bit causes the system to sequenceinto the
deepgate pecifiedby SLP_TYP.

~N o o1
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PM08: ACPI Power Management Timer
10 mappé (base panter: C3A58); dfset: 0B-08h Default: 0000 0000h Read anly.

This is eéther a 24- or a 2-bit counter, based on the sateof C3A41[3]. It is a freerunning, incrementing courter
clocked df of a3.579545 MHz dock. It does not count when in the system isin MOFF, SOFF, STD, or STR date.
When the MSB toggles (either bit[ 23] or bit[31]) then PMOO[TMR_STS] is set. This timer is ag/nchronowly deaed
when C3A41[TMRRST] is high.

3124 230

ETM_ VAL TMR VAL

TMR_VAL. Time value. This provides the current court of the ACPI power maragement timer.

ETM_VAL. Extended timer value. If C3A41[3] is high, then these are the 8 MSBs of the ACPI power maragement
timer. If C3A41[3] is low, then this field always reads badk asall zeos.

PM10: Procesor Clock Control Register

10 mappée (base panter: C3A58); dfset: 13-10h Default: 0000 0000h Read-write.

315 4 3:1 0
Reserved NTH EN |[NTH RATIO Resved

NTH_RATIO. Normal throttling duty cycle. These spedfy the duty cycle of the STPCLK# signal tothe processor
when the system is in normal throttling made, enalded by NTH_EN. Thefield is encoded asfollows:

RATIO bits Desaiption RATIO bits Desaiption

000b Reserved. 100b 50.0% STPCLK# ective.
001b 875% STPCLK# ective. 101b 375% STPCLK# active.
010b 750% STPCLK# ective. 110b 250% STPCLK# ective.
011b 625% STPCLK# active. 111b 125% STPCLK# ective.

NTH_EN. Normal throttling enable. 1=Normal throttling (duty cycle spedfied by NTH_RATIO) is enalded.
Normal throttling is lower priority than thermal throttling (as spedfied by C3A50); when thermal throttling is
enaled, the throttling duty cycle is spedfied by C3A50. Throttling is disabled when in the C2, C3, POS, STR, STD,
or SOFF gates. 0=Normal throttling is not enalded.

PM14: Procesor Level 2 Register

10 mayped (base pointer: C3A58); offset: 14h. Default: 00h. Readonly.

7:0

PLVL2

P_LVL2. Readsfrom this register initiate the transition of the processor to the C2 state asspedfied by C3A50.
This register is byte readalte only. Reads from this register always return 00h.

PM15: Procesor Level 3 Register

10 mayped (base pointer: C3A58); offset: 15h. Default: 00h. Readonly.

7:0

P LVL3

P_LVL3. Readsfrom this register initiate the transition of the processor to the C3 state asspedfied by C3A50.
This register is byte readalbe only. Reads from this register always return 00h.
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PM16: Resume Event Enable Register
10 mappé (base panter: C3A58); dfset: 17-16h Default: 0000h Read-write.

For thes hts, 1=Enable the ecified evert to resume the g/stemout C2, C3, or POS.

15 14 13 12 11 10 9 8
Reserved |RIRSM  |Reserved  |Reserved  |Reserved  |SIT RSM |RTC RSM [IRQ RSM
7 6 5 4 3 2 1 0
USB RSM |SLPB RSM |SMBA RSV |HSLV RSM [SNP RSM |EXT RSM |PME RSM |PB_RSM

PB_RSM. Resume on PMOO[PWRBTN_STS]=1.

PME_RSM. Resumeon PM2O[PME_STS}=1.

EXT_RSM. Resume on PM20[EXTSMI_STS|=1.

SNP_RSM. Resume PMEQ[SNP_STS|=1.

HSLV_RSM. Resume on PMEO[HSLV_STS}=1.

SMBA_RSM. Resume on PMEO[SMBA_STSI=1.

SLPB_RSM. Resume on PMOO[SLPBTN_STS]=1.

USB_RSM. Resume on PM20[USB_RSM_STS|=1.

IRQ_RSM. Resumeon asertion of anunmasked IRQ (when INTR to the processor is set). Note: IRQO, the timer
tick interrupt, maybe madked from generating these resume eventsvia C3AS0[PITRSM#].
RTC_RSM. Resume on PMOO[RTC_STSJ=1.

SIT_RSM. Resume on PM2O[SIT_STS]=1.

RI_RSM. Resume on PM20[RI_STS|=1.

PM18: Hag Write Register

10 mappé (base panter: C3A58); dfset: 19-18h Default: 0000h Read-write.
150

FWRDATA

FWRDATA. Hagwrite data. Writesto this register are routed to the ISA bus with the FLAGWR pin aserted. The
SA and SD I1SA bus pinsare guaranteed to be valid at least 30 nanasemnds before and 20 nanasemnds after
FLAGWR is aserted. Reads provide the lag data written to this register (internally latched). PM18 ard PM1A
shoud not be readin a sngle cycle; the two registers are required to be read separately. Touse the FLAGWR pin,
PMCA is required to be configured asthe FLAGWR function.

PM1A: Flag Read Register

10 mappé (base panter: C3A58); dfset: 1B-1Ah. Default: 0000h Read aly.

150

FRDDATA

FRDDATA. Hagreaddata. Readsfrom this register are routed to the ISA bus with the FLAGRD# pin aserted.
FLAGRD# is aserted with the sametiming asIOR# for these cycles. PM18 ard PM 1A shoud not bereadin a
singe cycle; the two registers are required to be read separately. To use the FLAGRD# pin, PMCB is required to be
configured as the HLAGRD# function.

PM1E (PM2F): Software SMI Trigger Register

10 mayped (base pointer: C3A58); offset: 1Eh. Default: 00h. Readwrite. This addressaccesses the sane physica
register locaed at M 2F (i.e, both acesses to PM1E ard PM2F identically acessthe sameregister and both maybe
used to se¢ PM28[SW_STS]).
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PM20: ACPI GP Satus Register
10 mappé (base pdnter: C3A58); dfset: 21-20h Default: 0000h Read; t by hardware; write 1 toclea.

Accessto some of these hits is replicated in PM24 and PM28. For these bits, there is only one physical register.
These hits have the alility to generate an SCI/SMI interrupt, if they are enalded to do so in PM22.

15 14 13 12 11 10 9 8
USB_RSM_STS |RI_STS Reseved Reseved Reseved |THERM_STS |EXTSMI_STS |RME_STS
7 6 5 4 3 2 1 0
TCOSCI_STS Reseved |SIT_STS Reseved Reseved Reseved Reseved Reseved

SIT_STS. System inadivity timer time out gatus. 1=The system inadivity timer, PM98, timed out. Accessto this
register is replicated in PM28.

TCOSCI_STS. TCO SCl interrupt gatus. 1=There was a 0to 1 transition on PM46[INTRDR_STS] or
PM44[TCO_INT_STS].

PME_STS. PME# pin status. 1=The PME# pin was asseted. This hit resides an the VDD_AUX power plane.
Accessto this register is replicated in PM28.

EXTSMI_STS. External SMI pin gatus 1=The EXTSMI# pin was assrted (the active sate is dgpendent upm the
GPIO12 inpu polarity). This bit resides an the VDD_AUX power plane. Accessa this register is replicatedin
PM28.

THERM_STS. THERM# pin status. 1=The THERM# pin was asseted. Access b this register is replicaed in
PM28.

RI_STS. Ri# pin gatus 1=The RI# pin is assrted (the active Sate is dgpendent upan the GPIO14 input pdarity).
This hit resides an the VDD_AUX power plane. Accessa this register is replicatedin PM28.

USB RSM_STS. USB-defined resume event gatus 1=The USB-defined resume event has ocaurred. This bit
resides an the VDD_AUX power plane. Accessa this register is replicaedin PM24.

PM22: ACPI GP Enable Register
10 mappé (base panter: C3A58); dfset: 23-22h Default: 0000h Read-write.

These hits work in conjunction with the correspondng hits in PM20 to generate SCI or SMI interrupts. For eadh of
the bits in this register: 1=Enalde a @rrespondng satus bit in PM20 to generate an SM1 or SCI interrupt (based on
the sateof PM04[SCI_EN]); 0=Do not enalde the SMI or SCI interrupt.

15 14 13 12 11 10 9 8

USB RSM_EN |RI_EN Reseved Reseved Reseved THERM_EN |EXTSMI_EN |PME_EN
7 6 5 4 3 2 1 0
TCOSCI_EN Reseved |[SIT _EN Reseved Reseved Reseved Reseved Reseved

SIT_EN. System inadivity timer time out ACPI interrupt enale.

TCOSCI_EN. TCO SCI enalle. Note: When this is high, C3A44[TCO_INT_SEL] isignored.

PME_EN. PME#pin ACPI interrupt enade.

EXTSMI_EN. External SMI pin ACPI interrupt enalle.

THERM_EN. THERM# pin ACPI interrupt enale.

RI_EN. RI# pin ACPI interrupt enable.

USB RSM_EN. USB resumeevent ACPI interrupt enalde. Accessto this hit is replicated in PM25; thereis only
one physicd register accessed through both PM22 and PM25.
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PM24: LPT-USB Event Status Register

10 majped (base pointer: C3A58); offsat: 24h. Default: 00h. Read set by hardware; write 1 to dea.

7 6 5 4 3 2 1 0

LPT3_STS LPT2_STS LPT1 STS |[USB_RSM_STS |USB BLK_STS|USB_INT_STS [USB_ISO STS|USB_CTL_STS
USB CTL_STS. USB control trarsfer gatus. 1=A USB contral transfer has been completed.

USB _ISO_STS. USB isochronous transfer gatus. 1=A USB isochronous transfer has been completed.
USB_INT _STS. USB interrupt transfer satus. 1=A USB interrupt transfer has completed.

USB_BLK_STS. USB bulk transfer gatus. 1=A USB hulk transfer has been completed.

USB _RSM_STS. USB-defined resume event status. Accessto this hit is replicated in PM20; seethat register. This
bit resides an the VDD_AUX power plane.

LPT1_STS. 10 accessto 378-37M status 1=An accessto 10 spacebetween 378hand 37 has occurred.
LPT2_STS. 10 accessto 278-27Mh status 1=An accessto 10 spacebetween 278hand 27 has occurred.
LPT3_STS. 10 accessto 3BC-3BFh status 1=An accessto IO gpacebetween 3BCh and 3BFh has occurred.

PM25. LPT-USB Event Interrupt Enable Register
10 mappé (base panter: C3A58); dfset: 25h Default: 0000h Read-write.

For each of the bits in this register: 1=Enale a mrrespondng status bit in PM24 to generate an SMI or SCI
interrupt (based on the sateof PMO4[SCI_EN]); 0=Do not enalde the SMI or SCI interrupt.

7 6 5 4 3 2 1 0
LPT3_EN LPT2_EN LPT1 _EN USB_RSM_EN [USB_BLK EN |USB INT_EN |USB_ISO EN [USB CTL _EN
USB_CTL_EN. USB control transfer interrupt enale.

USB_ISO_EN. USB isochronots transfer interrupt enable.

USB_INT_EN. USB interrupt transfer interrupt enable.

USB_BLK_EN. USB bulk transfer interrupt enale.

USB RSM_EN. USB-defined resume event interrupt enalde. Accessto this hit is replicated in PM22.
LPT1_STS. 10 accessto 378-37H interrupt enable.

LPT2_STS. 10 accessto 278-27H interrupt enable.

LPT3_STS. 10 aaessto 3BC-3BFh interrupt enalble.

PM26: See State Resume Enable Register
10 mappé (base panter: C3A58); dfset: 27-26h Default: 2200h Read-write.

The CTL hits in this register enalde resume eventsfrom STR, STD, and SOFF. This register resides on the
VDD_AUX power plane.

15 14 13 12 11 10 9 8

Reserved RI CTL SBOR DIS SLPBTN CTL |PBOR DIS PME _CTL PB CTL RTC PS CTL
7 6 5 4 3 2 1 0

Reserved Reserved Reserved Reserved HSLV CTL __ |SNP CTL USBRSM CTL |EXTSMI CTL

EXTSMI_CTL. EXTSMI#resume 1=EnaHesthe asertion of PM2Q[EXTSMI_STS] to resumethe system from
STR, STD, and SOFF.

USBRSM_CTL. USB resume 1=EnaHes the asertion of PM20[USB_RSM_STS] to resumethe system from STR,
STD, and SOFF.

SNP_CTL. SMBus snoopaddressmatd resume 1=Enales the asertion of PMEQ[SNP_STS] to resumethe
system from STR, STD, and SOFF.

HSLV_CTL. SMBus hostas-slave address natch resume. 1=Enables the assetion of PMEO[HSLV_STS] to
resume the system from STR, STD, and SOFF.

RTC_PS CTL. Real timedock resume 1=Enaldesthe asertion of PMOORTC_STS] to resume the system from
STR, STD, and SOFF.

PB_CTL. Power button resume 1=Enales the asertion of PMOO[PWRBTN_STS] to resumethe system from STR,
STD, and SOFF.

PME_CTL. PME#resume I1=Enalesthe asertion of PM2Q[PME_STS] to resumethe system from STR, STD,
and SOFF.
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PBOR_DIS. Power button overridedisable. 1=The power button override event is disabled; PMOO[PBOR_ST S|
stays low ard the system does not auomatically transition to SOFF. 0=The power button override event is enaled.
SLPBTN_CTL. SLPBTN#resume I1=Enales the asertion of PMOO[SLPBTN_STS] to resumethe system from
STR, STD, and SOFF.

SBOR_DIS. SLPBTN# overridedisable. 1=The dee button override event is disabled; PMOO[PBOR_ST S| stays
low ard the system does not automaticlly transition to SOFF. 0=The deq button override event is enalded.
RI_CTL. Ri#resume I1=Enalesthe asertion of PM20[RI_STS] to resumethe system from STR, STD, and SOFF.

PM28: Global Status Register
10 mappé (base pdnter: C3A58); dfset: 29-28h Default: 0000h

Ead of the EVT bhits in this register spedfy enalded satus bits in other registers. These are not sticky hits; they
reflect the combinatorial equation of: EVT = (statusl AND enablel) OR (status2 AND enable?)...

15 14 13 12 11 10 9 8

MISC EVT RI_STS Reserved Reserved SMBUS EVT |THERM_STS |EXTSMI_STS |FME_STS

7 6 5 4 3 2 1 0

SW_STS BIOS STS 9T STS LPTUSB EVT |GPIO EVT PML EVT TCO EVT TRP_ EVT
TRP_EVT. Hardwaretrap status. Read only. 1=The enabled hardware trap status bits specified by PMAS8 are
active.

TCO_EVT. TCO SMI interrupt event. Read only. 1=Any of PM44[NMI2SMI_STS, SW_TCO_SMI, TOUT_STS,
IBIOS_STS] are .

PM1 EVT. Power management 1 status. Read only. 1=Any of the enabled power management events specified by
PMOO (enabled by PM02) are active.

GPIO_EVT. GPIO interrupt status. Read only. 1=Any of the enabled GPIO pin status bits specified by PMD4 are
active.

LPTUSB_EVT. LPT accessor USB transfer or resume event status. Read only. 1=Any of the bitsin PM24 that are
enabled in PM25 are active.

SIT_STS. System inactivity timer time out status. Accessto thisbit isreplicated in PM20; see that register.

BIOS _STS. BIOS status. Read; set by hardware; write 1 to clear. 1=PM04[GBL_RLS] was set high. BIOS STSis
cleared when a 1 iswritten to it; writing a1 to BIOS_STS also causes the hardware to clear PMO4[GBL_RLS]. This
bit may enabled to generate SMI interrupts only (if enabled in PM2A[BIOSSMI_EN]); it cannot be enabled to
generate SCI interrupts.

SWI_STS. Software SMI status. Read; set by hardware; write 1 to clear. 1=A write of any value was sent to PM2F
or PM1E. Thishbit may be enabled to generate SMI interrupts only (if enabled in PM2A[SWISMI_EN]); it cannot be
enabled to generate SCI interrupts.

PME_STS. PME# pin status. Accessto thishit isreplicated in PM20; see that register. Thisbit resides on the
VDD_AUX power plane.

EXTSMI_STS. External SMI pin status. Accessto thishit isreplicated in PM20; seethat register. Thishit resides
on the VDD_AUX power plane.

THERM_STS. THERM# pin status. Accessto thishit isreplicated in PM20; see that register.

SMBUS_EVT. System management bus status. Read only. 1=An SMBus event occurred including the completion
of the current SMBus host access, host-as-d ave accesses, slave detect accesses, and assertion of SMBALERT#
(PMEDO status bits enabled in PME2).

RI_STS. RI# pin status. Accessto thishit isreplicated in PM20; see that register. Thisbit resides on the
VDD_AUX power plane.

MISC_EVT. Miscellaneous SMI event. Read only. 1=Any of the status bitsin PM30 that are enabled in PM32 are
active.
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PM2A Global SMI1 Enable Register
10 mappé (base panter: C3A58); dfset: 2B-2Ah. Default: 0000h Read-write.

Each of the ltsin this register erable SMI# interrupts for the Pecified satus register. For each of these hits:
1=Enale the pedfied event to generate an SMI interrupt, regardlessasto the gateof PM0O4[SCI_EN].

15 14 13 12 11 10 9 8
Reserved RISMI_EN SLPBTN_EN |PWRBTN_EN|SMBUS_EN |THMSMI_EN |EXTSMI_EN [PMESMI_EN
7 6 5 4 3 2 1 0
SWISMI_EN |BIOSSM_EN |SITSMI_EN |USBSMI_EN |GPIOSMI_EN |[PM1SMI_EN |TCO _EN TRPSM_EN

TRPSMI_EN. Hardwaretrap SMI enalde. An SMI is generated if PM28TRP_EVT] is aserted.

TCO_EN. TCO SMI interrupt enalde. An SMI is generated if PM28[TCO_EVT] is aserted. Note: |If
PM48[NMI2SMI_EN] is sat, then PM44NMI2SMI_STS] generates SMI interrupts regardlessof the gateof this bit.
Even if the TCO_EN bit is O, NMIs are dill r outed to generate SMI interrupts.

PM1SMI_EN. Power management 1 SMI enable. An SMI is generated if PM28[PM1_EVT] is asserted.
GPIOSMI_EN. GPIO interrupt SMI enalle. An SMI is generated if PM28[GPIO_EVT] is aserted.
USBSMI_EN. USB transfer or resume event enalde. An SMI is generated if arny of PM24[4:0] is aserted while
being enabled by the correspording bits in PM25[40].

SITSMI_EN. System inadivity timer time out SMI enalde. An SMI is generated if PM20[SIT_STS] is aserted.
BIOSSMI_EN. BIOS SMI enale. An SMI is generated if PM28BIOS _STS] is aserted.

SWISMI_EN. Sdtware SMI enable. An SMI is generated if PM28[SWI_STS] is asseted.

PMESMI_EN. PME# pin SMI enable. An SMI is generated if PM2O[PME_STS] is asseted.

EXTSMI_EN. External SMI pin SMI enabe. An SMI is generated if PM20[EXTSMI_STS] is aserted.
THMSMI_EN. THERM# pin SMI enalle. An SMI is generated if PM2Q[THERM_STS] is aserted.
SBUS_EN. SMBus event enable. An SMI is generated if PM28[SMBUS_EVT] gees high.

PWRBTN_EN. PWRBTN# pin SMI enable. An SMI is generated if PMOO[PWRBTN_STS] is asseted.
SLPBTN_EN. SLPBTN# pin SMI enable. An SMI is generated if PMOO[SLPBTN_STS] is asseted.
RISMI_EN. RI# pin SMI enable. An SMI is generated when PM20[RI_STS] is asserted.

PM2C: Global SMI Control Register

10 mappé@ (base panter: C3A58); dfsat: 2D-2Ch. Default: 0000h

15:6 5 4 3 2 1 0
Reserved SMIACT |SMILK EOS Reserved |BIOS RLS|SMI_EN

SMI_EN. SMI enalde control. Readwrite. 1=Enale SMI generation. 0=SMI disabled (however, if SMIACT is st
and SMI_EN is deaed, then SMI# remains aserted until SMIACT is deaed).

BIOS RLS. BIOS SCI/SMI lock release. Read write 1 anly; deaed by hardware. 1=The SCI/SMI lock has been
released. When this bit is set high, PMOO[GBL_STS] is st high by the hardware. BIOS RLS is deaed by the
hardware when PMOO[GBL_STS] is deaed by software. Note that if PMO2[GBL_EN] is s, then setting this bit
generates an SCI interrupt.

EOS. End of SMI. Write 1 anly. Wkiting a 1to this bit forces the SMI# pin to be deasserted for 4 PCI docks. This
bit always reads asa Q

SMIL K. SMI lock control. Readwrite. 1=The SMI# pin is locked into the adive Sateafter it is aserted. The
latch is controlled by SMIACT. 0=The SMI# pin is not internally latched.

SMIACT . SMI adive. Read set by hardware; write 1 to dea. This hit is set high by the hardware on the asserting
edge of SMI#. If SMILK is high, then SMIACT holds the SMI# pin in the adive gate If SMILK is low, then
SMIACT has no effecton the SMI# pin.

PM2F: Software SM1 Trigger Register

10 mayped (base pointer: C3A58); offset: 2Fh. Default: 00h. Read-write.

7:0

SMI_CMD

SMI_CMD. SMI commard. Writesto this register set PM28[SWI_STS]. Reads of this register provide the data
lag written toit. Note: This register is identically accesible from offset 1Eh as well (PM1E).
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PM30: Miscdlaneous SM| Satus Register
10 mappé (base pdnter: C3A58); dfset: 31-30h Default: 0000h Read; €t by hardware; write 1 toclea.

Ead of these gatus bits maybe enalled to generate SMI interrupts via V32,

15 14 13 12 11 10 9 8

Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved

7 6 5 4 3 2 1 0

Reserved Reserved Reserved 64MS STS 1IMIN_STS SRQSMI_STS |[RWR STS 9 PCMD _STS

SLPCMD_STS. See commard satus. 1=A write ocaurred to PM04 with bit[13], SLP_EN, st high.

RWR_STS. BIOS ROM write enalle satus. 1=COA40[RWR] was written from a Otoa 1

SIRQSMI_STS. Sial IRQ SMI gatus. 1=SMI interrupt was initiated from the serial IRQ logic from the SERIRQ
pin.

IMIN_STS. One minute satus bit. 1=One minute expired. After entering the FON sate this bit is set every 60 +/-
4 s=cands.

64M S_STS. 64 millisemndtimer gatws. 1=64 millisecnds expired. After PM3264MS_EN] is set high, the 64
millisemndtimer sts this bit every 64 +/- 4 milliseconds. The timer does not stop after this bit is set.

PM32: Miscdlaneous SM| Enable Register
10 mappé (base panter: C3A58); dfset: 33-32h Default: 0000h

For each of the bits in this register: 1=enale a @rrespondng satus bit in PM30 to generate an SMI interrupt. 0=Do
na enale the SMI interrupt.

15 14 13 12 11 10 9 8

Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved

7 6 5 4 3 2 1 0

Reserved Reserved Reserved 64MS EN IMIN_EN SIRQSMI_ EN |RWR_EN SLPCMD_EN

SLPCMD_EN. Enade SMI on dee commard. Readwrite. Note: When this bit is high and the degp commard is
sent to PM04, the g/stem power dtate is disabled from changing. It is expectedthat the SMI interrupt service outine
cleas PM30Q[SLPCMD_ST9], cleas this bit, and then re-issiesthe conmand in order to change the power gate.
RWR_EN. BIOS ROM write enalle SMI enale. Read, write to 1 anly. Oncethis bit is s, it mayonly be deaed
by PORST#.

SIRQSMI_EN. Serial IRQ SMI enalde. Readwrite.

IMIN_EN. Oneminute SMI enale. Read-write.

64MS EN. &4 millisecnd SMI enaldle. Readwrite. 1=Enalde PM32[64MS _STS] to generate SMI interrupts ard
enale the 64 millisecondtimer. 0=The 64 millisecondtimer is deaed.

PM38: 10 Cycle Tracker Register

10 mappé (base panter: C3A58); dfset: 3B-38h Default: 0000 0000h Read anly.
31:20 19:16 150

Reseved TKRCMD |TKRADDR

TDRADDR. Tradker address Contains the lower 16 hits of the PCI bus addressphase for the lag transadion before
SMI was aserted. This maybe used to determine the 1O aaessthat tiggered an SMI.

TDRCMD. Tradker commard. Contains the PCl bus commard for the lag transadion before SMI was aserted.

PM40: TCO Timer Reload and Current Value Register
10 mayped (base pointer: C3A58); offset: 40h. Default: 04h. Read write commard.

The TCO timer is a 6bit down courter that iscdocked agroximatdy every 0.6 seonds providing times of up to 38
seonds. If it countspast zeo, PM44[TOUT_STS] is s, the timer rolls over to the value in PM41, ard the timer
continues courting.

7:6 5.0

Reserved TCORLD

TCORLD. TCO timer. Readsfrom this register return the current court of the TCO timer. Writes of ary value
cause the TCO timer to be reloaded with the value in PM41.
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PM41: TCO Timer Initial Value Register
10 mayped (base pointer: C3A58); offset: 41h. Default: 04h. Readwrite.

76 50
Reserved TCOTIME
TCOTIME. TCO timer reloadvalue. Spedfies the value loaded into the TCO timer; see PM40.

PM42 TCO SMI Data In Register
10 mayped (base pointer: C3A58); offset: 42h. Default: 00h. Readwrite.

70
TCOSMI

TCOSMI. TCO SMI data. Writes of any value to this register set PM44[SW_TCO_SMI] ard generate an SMI.
Reads provide the lag value written.

PM43: TCO SM| Data Out Register

10 mayped (base pointer: C3A58); offset: 43h. Default: 00h. Readwrite.
7:0

TCOOUT

TCOOUT. TCO output data toOS. Writes of ary value to this register set PM44[TCO_INT_STS] ard generate an
IRQ asspedfied by C3A44[TCO_INT_SEL] and PM22 TCOSCI_EN]. Reads provide the lag value written.

PM44: TCO Satus 1 Register
10 mappé (base panter: C3A58); dfset: 45-44h Default: 0000h Read; st by hardware; write 1 todea.

15 14 13 12 11 10 9 8

Reserved Reserved Reserved Reserved Reserved Reserved Reserved IBIOS STS

7 6 5 4 3 2 1 0

Reserved Reserved Reserved Reserved TOUT_STS TCO _INT_STS | SN _TCO _SMI [NMI2SMI_STS

NMI2SMI_STS. NMI to SMI gatws. 1=An NMI was detected while PM48NMI2SMI_EN] was high. This bit is
na affeaed by setting PM48[NMI_NOW]. Asrtion of this bit results in an SMI interrupt.

SW_TCO_SMI. Software-generated SMI gatus. 1=A write to PM42 was detected. This bit may be enalded by
PM2A[TCO_EN] to generate SMI interrupts.

TCO_INT_STS. TCO interrupt satus. 1=A write to PM43 was detected. Assertion of this bit results in anIRQ as
spedfied by C3A44[TCO_INT_SEL] and PM22[TCOSCI_EN].

TOUT_STS. TCO timer timeout gatus. 1=The TCO timer, PM40, counted past zero. This bit maybe enaled by
PM2A[TCO_EN] to generate SMI interrupts.

IBIOS_STS. BIOSillegal accesssatus. 1=An illegal acces to BIOS address space has occured. This occus
when: (1) thereis areal to aread-locked addressor awrite to awrite-locked addressas spedfied by COA40[RWR],
COAB80, COA84, COA88, ard COA8C[3:0] or (2) COA40[BLE]=1 ard COA40{RWR] is written from a Otoa 1 This
bit may enaded by PM2A[TCO_EN] to generate SMI interrupts.

PM46: TCO Status 2 Register

10 majped (base pointer: C3A58); offset: 46h. Default: 00h. Read set by hardware; write 1 to dea.

7 6 5 4 3 2 1 0

Reserved Reserved Reserved Reserved Reserved BOOT STS  |2NDTO _STS |INTRDR_STS
INT RDR_STS. Intrude deled satus 1=The INTRUDER# pin was deeded asserted for more than 60
microseands (debourcetime). This register resides on the VDD_AL power plane. It functionsin al power states
unless VDD _AL isnot valid. When VDD_AL is powered, this bit defaults low.

2NDTO_STS. Seomnd TCO time out satus. 1=The TCO timer, PM40, timed out a £ondtime before
PM44[TOUT_STS] was deaed. If enabled by C3A41NO_REBOOT], assrtion of this bit reboots the system. This
bit resides an the VDD_AUX power plane.

BOOT_STS. Boat gatws. 1=The TCO timer has timed out twice without any BIOS ROM acceses. Thisis detecied
when PM46[2NDTO_STS] changes from O to 1 &ter any PCIRST# before any BIOS ROM accesses have ocaurred.
This bit resides ;n the VDD_AUX power plane.
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PM48: TCO Control 1 Register
10 mappé (base panter: C3A58); dfset: 49-48h Default: 0000h Read-write.

15 14 13 12 11 10 9 8
Reserved Reserved Reserved Reserved TCOHALT MBL NMI2SMI_EN [NMI_NOW
7 6 5 4 3 2 1 0

Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved

NMI_NOW. Generate NMI. 1=Assrt NMI. It is expeded that the NMI interrupt hander ceas this hit.
NMI2SMI_EN. NMI interrupts generate SMI interrupts. 1=Whenever an NMI is deeded, PM44[NMI2SMI_STS
is set ard the NMI pin is not asserted; this bit does not affed NMI_NOW (setting NMI_NOW generates an NM|
interrupt regardlessof the sateof NMI2SMI_EN). Note: |If this bit is set and RTC70[NMIDIS] is set, then neither
NMI nor SMI# is assrted when NMI everts occu.

MBL. Must be low. Readwrite. This bit is required to be low at all times; otherwise undefined behavior will r esult.
TCOHALT. TCO timer halt. 1=FreezeTCO timer in its current sate PM44[TOUT_STS] ard
PM46[2NDTO_STS] may not be se.

PM4A: TCO Contral 2 Register

10 mayped (base pointer: C3A58); offset: 4Ah. Default: 00h. Read-write.

7 6 5 4 3 21 0
Reserved Reserved Reserved Reserved Reserved INTRDR SEL Reserved
INTRDR_SEL. Sded action taken if PM46[INTRDR_STS] is set. 00b=Reserved; 01=IRQ (as spedfied by
C3A44[TCO_INT_SEL]); 106=SMI; 11b-Reserved.

PM98: System Inactivity Timer Register

10 mappé (base panter: C3A58); dfsat: 9B-98h Default: 0000_0000h

3118 1716 158 7.0
Resaved CLKSRC |CURCOUNT RELOAD
RELOAD. System inadivity timer reloadvalue. Read-write. Writes to this field cause the system inadivity timer
to be reloaded with the value written. System inadivity timer reload events enalded by PMBO and PM B4 reload this
value into the timer.

CURCOUNT. Readonly. System inadivity timer current count value.

CLKSRC. System inadivity timer dock source Read-write. Soedfies the dock to the system inadivity timer per
the following talle.

CLKSRC Clock period M aximum time (clock period times 255)
00b 64milliseconds 16.32 ssmnds
01b 1 :soond 255 ®onds = 4.25 ninutes
10b 16 £onds 68 minutes = 1.13 hours
11b 256 ®mnds 1088 mnutes = 18.13 hours
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PM[BO:A8]: Trap Registers

The following talde provides the hardware events asociated with the satus, interrupt enalle, ard system inadivity
timer reload events asociated with these registers:

Bit |Hardware reload trigger Address specification Notes

0 |Accessto the master primary IDE drive. 10 gpacelF0-1F7h, 3F6h 1

1 |Accessto the dave primary IDE drive. 10 spacelF0-1F7h, 3F6h 1

2 |Accessto the master semndary IDE drive. 10 spacel70-177h 376h 2

3 |Accessto the dave semndary IDE drive. 10 spacel70-177h 376h 2

4 |Accessto the primary or semndary floppy disk controllers. |10 space3F0-3F5h, 3F7h, 370-375h
377hfixed

5 |Accessto the paald pats. 10 space378-37H, 278-27H, 3BC-
3BFh

6 |Access b segia port COMA. C3AA0, C3AA4

7 |Access b seaia port COMB.

8 |Access b the audio hardware. C3AA8, C3AAC, C3ABO

9 |Accessto the video acapter. 10 space3B0-3DFh; memory space
0A0000-0B-FFFh

10 |Accessto the legacy keyboard and mouse parts. 10 gpace60h 64h

11 |Accessto PCMCIA dot 1. C3AB4, C3ABS, C3ABC, C3ACO

12 |Access b POMCIA slot 2.

13 |USB contraller adivity. Any USB controller DMA adivity.

14 |Accessto programmalle 1O range manitor 1. C3AC4, C3AC8, C3ACC

15 |Accessto programmabe 10 range manitor 2.

16 |Accessto programmabe 10 range manitor 3.

17 |Accessto programmabe 10 range manitor 4.

18 |Accessto programmallie memory range manitor 1. C3ADO0, C3AD4, C3ADS8

19 |Accessto programmabe memary range manitor 2.

Note 1: The IDE register a 10 address PORT1F6[4], specifieswhether the acces is to the master or dave rimary
drive; this demding is asfollows. O=mager ard 1=dawe. Also, when the primary port is in native made, then the
addressis spedfied by C1A10 and C1A14 (ot the fixed addresses shown).

Note 2: The IDE register a 10 addressPORT176[4], spedfies whether the acces is to the mester or dave codary
drive; this demding is asfollows. O=mager ard 1=slave. Also, when the sesoondary port is in native mode, then the
addressis spedfied by C1A18 and C1ALC (not the fixed addresses shown).

PMAS8: Hardware Trap Status Register
10 mappéd (base pdnter: C3A58); dfset: AB-A8h. Default: 0000_0000h Read; €t by hardware; write 1 todea.

Ead of these status bits is controll ed by hardware trap events described abovein PM[BO:A8]. If the trap oacurs, then
the gatus hit is set. If a gatus bit and correspondng enalde bit in PMAC are both high, ACPI interrupts occur.
31:20 190

Reserved Status hits

Bit[0] DPM_TRP_STS. IDE primary mader port acesstrap satus.
Bit[1] DPS_TRP_STS. IDE primary slave port access tap sttus.
Bit[2] DSM_TRP_STS. IDE secadary master port acces trap status.
Bit[3] DSS TRP_STS. IDE swmndary dawe port acesstrap gatus.
Bit[4] FDD_TRP_STS. Hoppydisk drive accesstrap satus

Bit[5] LPT_TRP_STS. Parallel port (LPT) acesstrap Satus.

Bit[6] CMA_TRP_STS. Serial port A (COM A) accesstrap statis.
Bit[7] CMB_TRP_STS. Saial port B (COM B) acesstrap statts.
Bit[8] AUD_TRP_STS. Audio functions accesstrap satus

Bit[9] VID_TRP_STS. Video functions acesstrap satus.

Bit[10] KBM_TRP_STS. Keyboard ard mouse acesstrap satus.
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Bit[11] PCMCIA1_TRP_STS. PQMCIAL access tap sttus.

Bit[12] PCMCIA2_TRP_STS. PQVICIA2 access tap sttus.

Bit[13] USB_TRP_STS. USB aaessor adivity trap status. This bit is set high by the hardware wen a USB contral,
isochronots, interrupt, or bulk transfer has been attempted (at the end of the transfer aaossthe USB bus).

Bit[14] PRM1_TRP_STS. Programmalbe 10 range manitor 1 acesstrap satus.

Bit[15] PRM2_TRP_STS. Programmalbe 10 range manitor 2 acesstrap satus.

Bit[16] PRM3_TRP_STS. Programmalbe 10 range manitor 3 acesstrap satus.

Bit[17] PRM4_TRP_STS. Programmalbe 10 range manitor 4 acesstrap satus.

Bit[18] PMM 1_TRP_STS. Programmalde memory range manitor 1 acesstrap satus.

Bit[19] PMM 2_TRP_STS. Programmalde memory range manitor 2 acesstrap satus.

PMAC: Hardware Trap Enable Register
10 mappé (base panter: C3A58); dfset: AF-ACh. Default: 0000_0000h Read-write.

For each of these hits: 1=enaHle the correspondng bit in the hardware trap Satus register, PMAS, to generate SMI or
SCI interrupts (based on the gateof PMO4[SCI_EN]). Also, when anenalled gatus bit is set, PM28[TRP_EVT] is

asseted.
31220 190
Reserved Enalde hits

Bit[0] DPM_TRP_EN. IDE primary mader port acesstrap enalde.

Bit[1] DPS_TRP_EN. IDE primary dave port acces trap ergble.

Bit[2] DSM_TRP_EN. IDE secadary master port acces trap ereble.

Bit[3] DSS TRP_EN. IDE secandary dave port acces trap ergble.

Bit[4] FDD_TRP_EN. Hoppydisk drive accesstrap enable.

Bit[5] LPT_TRP_EN. Parallel port (LPT) acesstrap enalle.

Bit[6] CMA_TRP_EN. Seial port A (COM A) aaesstrapenalle.

Bit[7] CMB_TRP_EN. Serial port B (COM B) acesstrap enalle.

Bit[8] AUD_TRP_EN. Audio functions acesstrap enalle.

Bit[9] VID_TRP_EN. Video functions acesstrap enalde.

Bit[10] KBM_TRP_EN. Keyboard and mouse aces trap erable.

Bit[11] PCMCIA1_TRP_EN. PCMCIA1 acces trap ergble.

Bit[12] PCMCIA2_TRP_EN. PCMCIA2 acces trap ergble.

Bit[13] USB_TRP_EN. USB aaessor adivity trap enalle.

Bit[14] PRM1_TRP_EN. Programmabie range manitor 1 acesstrap enalde.

Bit[15] PRM2_TRP_EN. Programmabie range manitor 2 acesstrap enalde.

Bit[16] PRM3_TRP_EN. Programmabie range manitor 3 acesstrap enalle.

Bit[17] PRM4_TRP_EN. Programmabie range manitor 4 acesstrap enalle.

Bit[18] PMM 1_TRP_EN. Programmalle memory range manitor 1 accesstrap enalle.
Bit[19] PMM 2_TRP_EN. Programmalde memory range manitor 2 accesstrap enalle.

PMBO: Hardware Trap Reload Enable For System Inactivity Timer Register
10 mappé (base panter: C3A58); dfset: B3-BOh. Default: 0000_0000h Read-write.

For bits[19:0]: 1=enaHdes the correspondng hardware trapin PMABS to reload the system inadivity timer.
3122 210
Reserved Reload enale hits

Bit[0] DPM_TRP_RLEN. IDE primary mader port acesstrap causes reload of system inadivity timer.
Bit[1] DPS_TRP_RLEN. IDE primary dave port acesstrap causes reload of system inadivity timer.
Bit[2] DSM_TRP_RLEN. IDE mndary mader port acesstrap causes reload of system inadivity timer.
Bit[3] DSS TRP_RLEN. IDE smndary dave port acesstrap causes reload of system inadivity timer.
Bit[4] FDD_TRP_RLEN. Hoppydisk drive acesstrap causes reload of system inadivity timer.

Bit[5] LPT_TRP_RLEN. Perallel port (LPT) aaesstrap causes reload of system inadivity timer.

Bit[6] CMA_TRP_RLEN. Serial port A (COM A) acesstrap causes reload of system inadivity timer.
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Bit[7] CMB_TRP_RLEN. Seial port B (COM B) aaesstrap causes reload of system inadivity timer.

Bit[8] AUD_TRP_RLEN. Audio functions acesstrap causes reload of system inadivity timer.

Bit[9] VID_TRP_RLEN. Video functions acesstrap causes reload of system inadivity timer.

Bit[10] KBM_TRP_RLEN. Keyboard and mause aaesstrap causes reload of system inadivity timer.

Bit[11] PCMCIA1_TRP_RLEN. PCMCIA1 acesstrap causes reload of system inadivity timer.

Bit[12] PCMCIA2_TRP_RLEN. PCMCIA2 acesstrap causes reload of system inadivity timer.

Bit[13] USB_TRP_RLEN. USB acessor adivity trap causes reload of system inadivity timer.

Bit[14] PRM1_TRP_RLEN. Programmalle range manitor 1 acesstrap causes reload of system inadivity timer.
Bit[15] PRM2_TRP_RLEN. Programmalle range manitor 2 acesstrap causes reload of system inadivity timer.
Bit[16] PRM3_TRP_RLEN. Programmalle range manitor 3 aaesstrap causes reload of system inadivity timer.
Bit[17] PRM4_TRP_RLEN. Programmalle range manitor 4 acesstrap causes reload of system inadivity timer.
Bit[18] PMM 1_TRP_RLEN. Programmalie manary range manitor 1 acesstrap causes reload of system inadivity
timer.

Bit[19] PMM 2_TRP_RLEN. Programmalie manary range manitor 2 acesstrap causes reload of system inadivity
timer.

Bit[20] EXTSMI_RLEN. 1=Assrtion of PM20[EXSMI_STS] causes a reload of the system inadivity timer. Note:
Aslong asthe gatus hit is set, the system inadivity timer is held in its reload value and does not deaement.

Bit[21] BMREQ_RLEN. 1=Assrtion of a FCl bus mager request causes a reload of the system inadivity timer.

PMB4: IRQ Reload Enable For System Inactivity Timer Register

10 mappé (base panter: C3A58); dfset: B7-B4h. Default: 0000_0000h Read-write.
3116 15:0

Reserved IRQRL

IRQRL. IRQsreloadthe system inadivity timer. Ead of these hits corresponds its bit number to anIRQ number to
the legacy PIC (e.g., bit[12] corresponds to IRQ12). The exception to this is bit[ 2], which corresponds to the INTR
pin, output of the legacy PIC. 1=Enale the correspondng interrupt sgnal to cause the system inadivity timer to
reload when it transitions. 0=Do not affed the system inadivity timer.
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PM[D3:C0]: Gereral-Purpose 10 Pins GPIO[19:0] Select Registers

PM[FF:F4]: Gereral-Purpose 10 Pins GPIO[31:20] Select Registers

10 mappel (base panter: C3A58); offset: D3-COh and F5-F4h (one ange-byte register for each GPIO pin).
Default: seethe MODE field definition.

Seesedion 4.6.5 for details about GPIO hardware.

Usage note: toset a GPIO pin asa oftware-controlled output, its correspondng GPIO register shoud be written
with the value 04h for a low and the value 05h for a high.

7 6 5 4 32 1 0
Reserved LTCH STS |RTIN DEBOUNCE |MODE[1:0] X1 X0
X[1:0]. Readwrite. Extra slect hits. These bits have meaning for GPIO pin inputs and outputs and to control the
input paths to some alternative functions on these pins. This field is encoded asfollows based on if the pin is
programmed as an input or output

IO (MODE) |Bit Name Function

Inpu X0 ACTIVEHI |0=The pin is adive low ard the signal isinverted asit is brough into the
input path. 1=The pin is adive high ard therefore not inverted asit is
brought through the input pah.

Inpu X1 LATCH 0=The latched version of the Sgnal isnot sslected. 1=The latch output is
seleced

Output X[1:0]=0h Output is forced low.

Output X[1:0]=1h Qutputis forced high.

Output X[1:0]=2h GPIO output dock 0 (gecified by PMDC[15:0]).

Output X[1:0]=3h GPIO output dock 1 (gecified by PMDC[31:16]).

MODEJ[1:0]. Fin made select. Readwrite. These spedfy the GPIO pin mades asfollows:
MODE[1:0] GPIO pin mode

00b General purpose input
01b General purpose output
1xb Pin spedfied to paform dternate function (non-GPIO mode). For GPIO[13, 16],

MODE]JO0] seleds between two dternate functions. For GPIO[31:24,17,9, 2], no
alternatefunction exists 0 this made is not valid.
DEBOUNCE. Debourcetheinput sgnal. Readwrite. 1=The input Sgnal isrequired to be held adive without
glitches for 12 to 16 milliseconds before being allowed to set the GPIO latch or being capable of being passed along
to the circuitry being controlled by the output of the input path.
RTIN. Real timein. Readonly. This provides the current, not-inverted satecf the pad for the pin that corresponds
to the register.
LT CH_STS. GPIO latch gatus. Read st by hardware; write 1 to dea. This provides the current gatedf the latch
asociated with the input path for the pin that crresponds to the register. This maybe cleared by writing a 1to this
location or through PM DA4.

The talde below shows the default states for the GPIO registers and the pin definitions base on the sateof
MODE[1:0]. The “Default” column shows the defaults for al the bitsin theregister. The “Mode” field shows the
value required in order to enable the function specified in the “Signal Name” column (“x” specifies that the bit does
not matter). The “Input Path” field shows how the alternate function signal is mapped into internal logic; “GPIO”
specifies that the signal passes through the GPIO input path (and may therefore use the polarity, latch, and debounce
controls from the GPIO circuit); “Direct” specifiesthat the signal comes directly from the pad; “NA” specifiesthat it
isan output signal.
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GPIO Control |Signal Name |Default M ODE |Alternate Functions Input | Notes
name register Path
GPIO[0] |PMCO |SMBUSC 08h (SMBUSC) 1xb SMBUSC Dired 2
GPIO[1] |PMCl1 |SMBUSD 08h (SMBUSD) 1xb SMBUSD Dired 2
GPIO[2] |PMC2 |GPIO2 00h (GPIO input) 1
GPIO[3] |PMC3 |SLPBTN# 0Ch (SLPBTN#) 1xb SLPBTN# GPIO | 1,2
GPIO[4] |PMC4 |SUSPEND# |08h(SUSPEND#) 1xb SUSPEND# NA
GPIO[5] |PMC5 |CPUSLEEP# |05h(GPIO output, high) |1xb CPUSLEEP# NA
GPIO[6] |PMC6 |CPUSTOP# |05h(GPIO output, high) |1xb CPUSTOP# NA
GPIO[7] |PMC7 |PCISTOP# |05h(GPIO output, high) |1xb PCISTOP# NA
GPIO[8] |PMC8 |CACHE_ZZ |04h(GPIO output, low) |1xb CACHE_zZ NA
GPIO[9] |PMC9 |GPIO9 05h (GPIO output, high)
GPIO[10] | PMCA |FLAGWR 04h (GPIO output, low) |1xb FLAGWR NA
GPIO[11]] PMCB |FLAGRD# |05h(GPIO autput, high) |1xb FLAGRD# NA
GPIO[12] |PMCC |EXTSMI# 0Ch (EXTSMI#) 1xb EXTSMI# GPIO 2
GPIO[13] |PMCD |PRDY 0Ch (No function) 10b PRDY Dired

11b No function (input) NA
GPIO[14] \PMCE |RI# 08h (RI#) 1xb RI# GPIO 2
GPIO[15] |PMCF | C32KHZ 04h (GPIO output, low) |1xb C32KHZ NA
GPIO[16] |PMDO |INTIRQ8# |05h(GPIO output, high) |10b INTIRQ8# NA

11b SQWAVE NA
GPIO[17] |PMD1 |GPIO17 00h (GPIO input)
GPIO[18] |PMD2 |GPIO18 00h (GPIO input) 1xb PNPIRQO GPIO
GPIO[19] |PMD3 |GPIO19 00h (GPIO input) 1xb PNPIRQ1 GPIO
GPIO[20] |PMF4 GPIO20 00h (GPIO input) 1xb PNPIRQ2 GPIO
GPIO[21] |PMF5 GPIO21 08h (BMREQ#) 1xb BMREQ# Dired 3
GPIO[22] |PMF6 GPIO22 05h (GPIO output, high) |1xb PNPCSO# NA
GPIO[23] |PMF7 GPIO23 05h (GPIO output, high) |1xb PNPCS1# NA
GPIO[24] |PMF8 GPIO24 05h (GPIO output, high)
GPIO[25] |PMF9 GPIO25 04h (GPIO output, low)
GPIO[26] |PMFA  |GPIO26 04h (GPIO output, low)
GPIO[27] |PMFB  |GPIO27 04h (GPIO output, low)
GPIO[28] | PMFC  |GPIO28 00h (GPIO input)
GPIO[29] |PMFD |GPIO29 00h (GPIO input)
GPIO[30] |PMFE |GPIO30 00h (GPIO input)
GPIO[31] |PMFF |GPIO31 00h (GPIO input)

Note 1: The output of the input path for GPIO[17, 16, 3, 2] is dso routed to the IOAPIC to drive the interrupt
reguest inputs to some of the rediredion register entries (seesedion 4.3.4.22). These 9gnals, to the
IOAPIC, are rever disabled, evenif the dternate function is selecied

Note 22 PMCO, PMC1, PMC3, PMCC, and PMCE dl reside on the VDD_AUX power plane.

Note 3: If PMF5 doesnot selectthe BMREQ# function, then IRQ[11:9, 7:3] are sleciedto be the REQ[7:0]#

function.

PMD4: GPIO Pin Interrupt Status Register
10 mappé (base panter: C3A58); dfset: D7-D4h. Default: 0000_0000h Read; %t by hardware; write 1 todea.

Ead of these gatus bits is driven by the output of the input circuit associated with the GPIO pins. Bit[O] corresponds
to GPIO O; hit[1] corresponds to GPIO1, and so forth. The latch asociated with each GPIO input circuit is ceaed
when the correspondng hit in this register is written with a I writing a Ohas no &fed.

310

GPIO IRQ gatus hits
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PMD8: GPIO Pin Interrupt Enable Register
10 mappé (base panter: C3A58); dfset: DB-D8h. Default: 0000_0000h Read-write.

For each of these hits: 1=Enale either an SCI or SMI interrupt based on the sateof PMO4[SCI_EN] if the
correspondng status bit in PMD4 is sst. Note: If C3A42/GPIOSCI] is low, these SCI/SMI interrupts are disabled.
However, if PM2A[GPIOSMI_EN] is high, an SMI is generated regardlessof the state of C3A42[GPIOSCI].

310

GPIO IRQ enaHe hits

PMDC: GPIO Output Clock 0 and 1 Register
1O mayped (bae pointer: C3A58); offset: DF-DCh. Default: FFFF_FFFFh Read-write.

This register spedfies the high time ard the low time for the GPIO output docks. These clocks maybe sdlected as
the output for any of the GPIO pins. These output docks consist of a 7bit down courter that isalternatdy loaded
with the high time and the low time. The dock for the counters is selected by CLK[1,0]BASE.

31:30 2923 2216 1514 137 6.0
CLK1BASE |CLK1HI CLK1LO CLKOBASE|CLKOHI CLKOLO

CLKJ[1:0]LO. GPIO output clock 0 and 1 low time. Spedfies the low time for the GPIO output cocks in
increments of the cock period spedfied by CLK[1,0]BASE (e.g., if the base is 16 milliseconds, then O spedfies 16
milliseands, 1 spedfies 32 millisemnds, eic.). CLKOLO spedfies the low time for GPIO output dock 0 ard
CLK1LO spedfies the low time for GPIO output clock 1.

CLK[21:0]HI. GPIO output dock 0 ard 1 hightime. Sedfies the high time for the GPIO output clocks in
increments of the cock period spedfied by CLK[1,0]BASE (e.g., if the base is 16 milliseconds, then O spedfies 16
millisemnds, 1 pedfies 32 millisemnds, etc.). CLKOHI spedfies the high time for GPIO output dock 0 and
CLK1HI spedfies the high time for GPIO output clock 1.

CLK[1:0]BASE. GPIO output dock timer base. Spedfies the dock for the courter that generates the GPIO output
clock. OObspedfies a dock peiod of 250 micoseconds; 01bspedfies a dock peiod of 2 milliseands; 10bpedfies
a dock peiod of 16 milliseamnds; and 11bspedfies a dock paiod of 128 milliseoonds. CLKOBASE spedfies the
clock for GPIO output dock 0 end CLK1BASE spedfies the dock for GPIO output dock 1.

PMEO: SMBus Global Status Register
10 mappéd (base panter: C3A58); dfset: E1-EOh Default: 0000h

Some of these bits have the alility to generate an SCI/SMI interrupt, if they are enalded to do so in PME2.

15 14 13 12 11 10 9 8
Reeved  |Resrved  |Reseved  |Reserved  |SMB BSY |SMBA STS |HSLV STS |S\P STS
7 6 5 4 3 2 1 0
Reseved  |Resrved  |TO STS  |HCYC STS |HST BSY |PRERR STS|COL STS |ABRT STS

ABRT_STS. Host transfer alort gatus. Read set by hardware; write 1 to dea. 1=A host transfer was alorted by
the PME2JABORT] commard.

COL_STS. Host collision gatus. Read set by hardware; write 1 to dea. 1=A host transfer was atteampted while
the SMBus wes husy.

PRERR_STS. Protocol error satus. Read set by hardware; write 1 to dea. 1=A dawve devicedid not generate an
adknowledge at the appropriatetime during a host SMBus cycle.

HST_BSY. Host controller busy. Readonly. 1=The SMBus host controller is currently busy with a gscle.
HCYC_STS. Host cycle complete gatus. Read set by hardware; write 1 to dea. 1=A host cycle completed
successilly.

TO_STS. Timeout error gatws. Read set by hardware; write 1 to dea. 1=A dawve deviceforced a timeout by
hdding the SMBUSC pin low for mare than 30 millisemnds.

SNP_STS. Shoopaddressmatd gatus. Read set by hardware; write 1 to dea. 1=An SMBus mager (including
the host contraller) generated an SMBuUSs cycle with a 7bit addressthat mattied the one spedfied by PMEF. This hit
is not set until the end of the adknowledge bit after the lag byte is transferred over the SMIBus cycle; if a timeout
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ocaurs after the addressmatd occurs and before the lag adknowledge, then this bit is not set.  This bit resides on the
VDD_AUX power plane.

HSLV _STS. Host-as-dave addressmatd satus. Read set by hardware; write 1 to dea. 1=An SMBus mader
(including the host controller) generated an SMBus write cycle with a 7bit addressthat matded the one spedfied by
PMEE. Ths hit is not set until the end of the adknowledge bit after the lag byte is transferred over the SMBus cycle;
if a timeout ocaurs after the addressmatd occurs and before lag adknowledge, then this bit is not set.  This bit
resides an the VDD_AUX power plane.

SMBA_STS. SMBALERT# interrupt gatus. Read set by hardware; write 1to dea. 1=SMBALERT# was
aserted. This bit maynot be set unlessthe SVIBALERT# function is selected by C3A46[10:9].

SMB_BSY. SMBushusy. Readonly. 1=The SMBus is currently busy with a g/cle generated by ether the host or
anather SMBUS mester.

PME2: SMBus Global Control Register
10 mayped (base pointer: C3A58); offset: E3-E2h. Default: 00h.

The _EN bits of this register work in conjunction with the _STS hits in PMEO to generate SCI or SMI interrupts
(based on the sate of PMO4[SCI__EN]).

15 14 13 12 11 10 9 8
Resarved  |Reserved  |Reserved  |Reserved  |Reserved  |SMBA EN |HSLV EN  |SNP EN
7 6 5 4 3 20

Resarved  |Resarved  |ABORT HCYC EN |HOSTST |CYCTYPE

CYCTYPE. Host-gererated SVIBus cycle type. Read-write. Thisfield specifiesthe type of SMBus cycle that is
generated when it is initiated by the HOSTST commard. It is encoded asfollows (for each of the registers, the dave
address is specified by PMEA4[7:1] and “receive’ or “read” versus “send” or “write” is specified by PMEA4[Q]):
CYCTYPE |SMBus Cycle Type |Registers

000b Quick command Data bit in PME4[0]

001b Receive or send byte |Datain PMEG[7:0]. If the addressin PME4 is 0001_1001b and data received
is111 Oxxxb, then another byte isreceived in PMEG[15:8]; see the
SMBALERT description in the system management section of this document.

010b Read or writebyte |Command in PMES; datain PME6[7:0]

011b Read or writeword |Command in PMES; datain PME6[15:0]

100b Process call Command in PMES; write datais placed in PME6G[15:0]; then thisdatais
replaced with the read data in the second half of the command

101b Read or write block | Command in PMES; count datain PMEG[5:0]; block datain the PME9S FIFO

11xb Reserved

HOSTST. Host start command. Write 1 only. 1=The SMBus host logic initiates the SMBus cycle specified by
CYCTYPE. Writesto thisfield areignored while PMEO[HST_BSY] is active.

HCYC_EN. Enable host SMBus controller SMI or SCI interrupt. Read-write. 1=The SMBus host controller status
bits, PMEO[TO_STS, HCYC_STS, PRERR_STS, COL_STS, ABRT_STS], are enabled to generate SMI or SCI
interrupts. 0=No interrupts are generated when these hits are set.

ABORT. Abort current host transfer command. Write 1 only. 1=The SMBus logic generates a stop event on the
SMBus pins as soon as possible. After the stop event completes, PMEO[ABRT_STS] is set high.

SNP_EN. Snoop address match interrupt enable. Read-write. 1=Enablesan SMI or SCI interrupt when
PMEO[SNP_STS] isset. 0=No interrupts are generated when thisbit isset. Thishit resides on the VDD_AUX
power plane.

HSLV_EN. Host-as-dave address match interrupt enable. Read-write. 1=Enables an SMI or SCI interrupt when
PMEO[HSLV_STS] isset. 0=No interrupts are generated when this bit isset. This bit resides on the VDD_AUX
power plane.

SMBA_EN. SMBALERT# interrupt enable. Read-write. 1=Enables an SMI or SCI interrupt when
PMEO[SMBA_STS] isset. 0=No interrupts are generated when thisbit is set. Thisbit has no effect unless the
SMBALERT# function is selected by C3A46[10:9].
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PME4: SMBus Host Address Rejister

10 mappé (base panter: C3A58); dfset: E5-E4h Default: 0000h Read-write.

15:8 7:1 0
HST10BA HSTADDR READCYC

READCY C. Host read (high) write (low) cycle. 1=Specifiesthat the cycle generated by awrite to PMOZ2JHOST ST]
isarea or receve canmand. 0=Cycle is awrite or send canmand.

HSTADDR. Host cycle aldress. This specifiesthe 7-bit address to the SVIBus generated by the host (as a master)
during SMBuUs cycles that ae initiated by PMEO2[HOST ST].

HST10BA. Host 10-kt addressLSBs. Thisfield gores the seand byte of the address used in 10-kit SMBus host-
as-master transfers. If HSTADDR == 1111_Oxxbthen the cycleis speified to use10-kt addressing If HSTADDR
is ary other value, then HST10BA is not utilized.

PME6: SMBus Host Data Register

10 mappé (base panter: C3A58); dfset: E7-E6h Default: 0000h Read-write.

150

HSTDATA

HSTDATA. Host cycledata. Ths register is written to by software to spedfy the data tobe passed to the SVIBus
during write ard send cycles. It is read by software to spedfy the data passed to host controller by the SVIBus during
read and recewve cycles Bit[0] specifiesthe data written or read during the quick commard cycle. Bits[7:0] spedfy
the data for byte read and write cycles send byte cycles and receive byte cycles Bitg[15:0] are wsed for word read
and write cyclesand proces cdls. Bitg5:0] are wsedto specify the caunt for block read and write cycles

PMES8: SMBus Host Command Field Register

10 mayped (base pointer: C3A58); offset: E8h. Default: 00h. Readwrite.

7:0

HSTCMD

HSTCMD. Host cycle canmand. This specifiesthe conmand field passed to the SVIBus by the host controller
during read byte, write byte, read word, write word, processcall, block read, ard block write cycles. Host cycles are
initiated by PME2HOST ST].

PME9: SMBusHost Block Data FIFO AccessPat

10 mayped (base pointer: C3A58); offset: ESh. Default: 00h.

7:0

HSTFIFO

HSTFIFO. Host block readwrite FIFO. For block write commards, software writes 1 to 32 bytes into this port
before sending them to the SMBus via the PME2JHOST ST] commard. For block read commards, software read 1 to
32 bytes from this port after the block read cycle is complete If, during a dock read or write, anerror ocaurs, then
the FIFO is flushed by the hardware. Read ard write acesses to this port while the host is busy (PMEO[HST_BSY])
areignored.

PMEA: SMBus Host-As-Slave Data Register
10 mappé (base panter: C3A58); dfset: EB-EAh. Default: 0000h Read anly.

This register resides s the VDD_AUX power plane.
150

HSLVDATA

HSLVDAT A. Host-as-dave data. Whenthe SVIBus logic determinesthat the curent SMBus cycle is direcedto the
host’ s slave | ogic (because the address matches PMEE), then the data targeted to the IC during the cycleislatched in
thisregister. Also, if the address matches the snoop addressin PMEF, then the cycleis assumed to be a write word
and the data is stored in this register.
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PMEC: SMBus Host-As-Slave Device Addr ess Rajister
10 mappé (base panter: C3A58); dfset: ED-ECh Default: 0000h Read aly.

This register resides s the VDD_AUX power plane.
15:8 7:1 0
HSLV10DA HSLVDA SNPLSB

SNPLSB. Shoopcommard LSB. If the SMBus cycle addressmattes PMEF, then the cycle is asumed to be a write
word. The LSB of the command field for the cycleis placal in this bit (and the other 7 bts are placel in HSLVDA).
HSLVDA. Host-as-dave cevice aldress. Whenthe SMBus logic determinesthat the curent SMBus cycle is
directed to the host’ s dave logic (because the address matches PMEE), then the device address transmitted to the IC
during the command phase of the cycleislatched in thisregister. Also, if the SMBus address matches the snoop
addressin PMEF, then the cycleis assumed to be a write word and bitg 7:1] of the command field for the cycle are
placed in thisfield.

HSLV10DA. Host-as-dave 10-bit device address LSBs. Thisfield stores the second byte of the device address used
in 10-bit SMBus transfersto the host asadave. If HSLVDA == 1111 Oxxb, then the cycleis specified to transmit a
10-bit device address to the host-as-dave logic and the second byte of that device addressis stored in thisfield. If
HSLVDA is any other value, then HSLV 10BA isnot utilized.

PMEE: SMBus Host-As-Slave Host Addr ess Rejister
10 mapped (base pointer: C3A58); offset: EEh. Default: 10h. Read-write.

Thisregister resides on the VDD _AUX power plane.

7:1 0
HSLVADDR Reserved
HSLVADDR. Host-as-dave address. The SMBus logic compares the address generated by masters over the SMBus
tothisfield to determine if thereis a match (also, for a match to occur, the read-write bit is required to specify awrite
command). If amatch occurs, then the cycleis assumed to be a write word command to the host, with the dave's
device address transmitted during the normal command phase. The device address is captured in PMEC and the data
iscapturein PMEA for the cycle. After the cycleis complete, PMEO[HSLYV_STS] is set.

PMEF: SMBus Snap Address Rajister
1O mapped (base pointer: C3A58); offset: EFh. Default: 10h. Read-write.

Thisregister resides on the VDD _AUX power plane.

7:1 0

SNPADDR Reserved
SNPADDR. Snoop address. The SMBus logic compares the address generated by masters over the SMBusto this
field to determineif thereisa match (regardless as to whether it isaread or awrite). If thereisamatch, then
PMEO[SNP_STS] is st after the cycle completes. If the address specified here matches PMEE, then
PMEQ[SNP_STS] is not set.

PM[F5:F4]: Gereral-Purpose 10 Pins GPIO[21:20] Select Registers
See PMCO for definitions.
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6  Electical Data

6.1 Absdute Ratings

The IC is not designed to operatebeyond the parameters shown in the following talde.

Note: The absolute ratings in the following tade and associated condtions must be achered to in order to awid

damageto the IC. Systemsudng the IC must be designed to ensure that the power supply and system logic board
guaranteethat these parameters are not violated. VIOLATION OF THE ABSOLUTE RATINGS WLL VOID THE

PRODUCT WARRANTY.

Absolute ratings.

Parameter Minimum Maximum |Comments
VDD3 -05V 3.6V
VDD_AUX -05V 3.6V
VDD_REF -05V 525V
VDD_RTC -05V 3.6V
VDD_USB -05V 3.6V
Ven -0.5V 525V
Tcase (under bias) 85 degrees C
Tsrorace -65 dgreesC | 150 dgreesC

Note: This talde contains preliminary information, which is subjed to change.
6.2  Operating Ranges

The IC is designed to provide functional operation if the voltage and temperature parameters are within the limits
defined in the following tale.

Parameter Minimum Typicd Maximum |Comments
VDD3 3135V 33V 3465V

VDD_AUX 3135V 33V 3465V

VDD_REF 4.75V 50V 525V

VDD_RTC 3135V 33V 3465V

VDD_USB 3135V 33V 3465V

T cas 85 darees C

Note: This talde contains preliminary information, which is subjed to change.
6.3 DC Characteristics
DC charaderistics for PCl sgnalsare availade in the PCI spedfication. DC charaderistics for the IDE sgnalsare

availade from the ATA spedficaion. DC charaderigtics for the USB sgnals are availale from the USB
spedficaion. The following table provides the DC charaderistics for the remaining sgnalsin the IC.

Symbol |Parameter Description Min Max Comments
Vi Inpu low voltage -0.5V 0.8V

Vg Input high voltage 20V 55V

VoL Output low voltage 045V

Von Output high voltage 24V

I Input legkage current -10 UA 10uA |0<Vy<VDD
Ci Input capacitance 10 pf

Note: This tale contains preliminary information, which is subjed to change.
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64  Power Disspation

The following talde provides current consumption of the IC while it is operational.

Supply Max

VDD3 200 mA
VDD_REF 1.0mA
VDD_USB 50 mA

Note: This talde contains preliminary information, which is subjed to change.

6.5  Switching Characteristics

Switching charaderistics for PCI sgnalsare availalle in the PCl spedfication. Switching charaderistics for the IDE
signalsare availade from the ATA spedficaion. Switching charaderistics for the USB sgnals are availabe from
the USB speciffication.

7  Pin Designations

Top ddeview

1 2 3 4 5 6 7 8 9 U] 11 12 13 14 15 16 17 18 19 20

A | sl | sa2 [ sb7 [locHK#[GPIO22] AD3 | AD2 | CBE | AD12 | AD14 |SERR#|TRDY#| CBE | AD21 | AD22 | AD25 | AD29 | AD31 |PGNT#| PCLK | A
0 L
B | GPI017| sa0 | sD5 | Sbe |GPIO26| ADI | AD6 | ADS | AD10 | ADI3 | AD15 |STOP#| IDSEL | AD18 | AD20 | AD23 | AD27 | AD30 |PREQ#| USB | B
oco#
C | LA2s |GPio19| SD4 | IRQ9 | STRAP | ADO | AD4 | AD9 | CBE | DEV |FRAME | AD17 | AD19 | AD24 | AD28 |PIRQA#|PIRQD#|PIRQB#| USB | VDD_ | C
) 1| SE | o# CLK | usB
D | LA22 |GPio1s| sps | vDD3 | TEST# | AD5 | AD7 | ADI1 | PAR | IRDY# | VDD3 | AD16 | CBE | AD26 | STRAP |PIRQC#| VDD3 | USBP3 | USBN3 | USBP2 | D
13 13
E | a2t [1RQI0 | sp2 | EKIRQ USBN2 | USBP1 | USBN1 | USBPO | E
12
E | a0 [ 1RQ11 [ spo | spb1 USBNO | vss_ | vDD_ | RTCX_| E
UsB | RTC IN
G | a9 | 1RQ12 [GPIO25| 10CH RTCX_ [ INTRUD| SMBUS | smBUS | G
RDY ouT | ER# c D
H | LAt | IRQ15 | sA16 |GPIo21 SLP | PWR | EXT | PME# | H
BIN# | BTN# | SMi#
J | w7 | rQua | 1ow# |GPIo20 vss | vss | vss [ vss PWR | PWR | VDD_ | STRAP | J
OoN# | GD | AUX | HL
K | MEMR# | KA20G | CPU | IOR# vss | vss | vss | vss STRAP | RPWR | PCI RIE | K
SLEEP# HO ON | RsT#
L | mEmws| kBrc# | GPiog | vDD3 vss | vss | vss | vss VDD3 | STRAP | DC | STRAP | |
11 | stop#| H2
M | LaDo | sTRAP | sAl4 | sA15 vss | vss | vss | vss SMi# | A20M#| SUS | FLAG | M
2 PEND# | RD#
N | Lap1 | GPio2 | PRDY | vDD_ STP | wsc# | cPu | ROM. | N
REF CLK# RST# | KBCSH
p | LaD2 |GPI029 [EKIRQL| SA13 SER | PCI | CPU |cCACHE| p
IRQ | sToP# | sToPH | 2z
R | LAD3 [GPI028 | GPI023| sSA12 INTR | NMI | PICD1# | PICDO# | R
T [LFRAME| GPIO31| SAt0 | sa11 PIC |IGNNE#|FERR#| INIT# | T
# CLK#
U |LDRQO# | GPIO30| SA9 | VDD3 | IRQ7 | SA7 | SA6 | SA5 | SA4 | SA3 | VDD3 | DDATA | DDATA | DDATA | DDATA | DDATA | VDD3 | DADDR | THERM| 0SC | U
s7 S5 s12 | s13 | sua PO #
V |IDRQ1#| BCLK | SA8 | IRQ6 | IRQ5 | IRQ4 | IRQ3 | FLAG |GPIO27| INT | SPKR | DDATA | DDATA | DDATA | DDATA | DDATA | DDATA | DADDR |DCSISE| €32 | \/
WR IRQ8# 6 s4 s3 S2 s1 s15 P2 KHZ
\W | GPI024 | DDATA | DDATA | DDATA | DDATA | DDATA | DDATA | DDATA | DDATA | DDATA | DDATA | DDRQS | DIOW | DIOR | DRDYS | DDACK | DADDR | DADDR | DCS1P#| DCS3S#| W
P8 S8 P6 P10 | S10 P4 P12 | P13 | P14 | P15 st st St s1 S0
Y | I1SA | DDATA | DDATA | DDATA | DDATA | DDATA | DDATA | DDATA | DDATA | DDATA | DDATA | DDRQP | DIOW | DIOR | DRDYP | DDACK | DADDR | DDATA | DADDR |DCS3P#| Y
BIOS | P7 P9 S9 P5 P11 | s P3 P2 P1 PO P P P4 P1 S0 S2
1 2 3 4 5 6 7 8 9 (0] 1 12 13 14 15 16 17 18 19 20
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Alphabeticd listing o sgnals and corresponding BGA designators.

Signal Name Ball |Signal Name Ball |Signal Name Ball |Signal Name Ball
A20M# M18 |DCS1S# V19 |FERR# T19 JLA21 El
ADO C6 |DCS3P# Y20 |FLAGRD# M20 |LA22 D1
AD1 B6 |DCS3S# W20 |FLAGWR V8 |LA23 C1
AD2 A7 |DCSTOP# L19 JFRAME# Cl11 |LADI[OQ] M1
AD3 A6 |DDACKP# Y16 |GPIO2 N2 |JLAD[1] N1
AD4 C7 |DDACKS# W16 |GPIO9 L3 |LAD[2] P1
AD5 D6 |DDATAPO Y11 |GPIO17 Bl |LADI[3] R1
ADG6 B7 |DDATAP1 Y10 |GPIO18 D2 |LDRQO# U1
AD7 D7 |DDATAP2 Y9 |GPIO19 C2 |LDRQ# V1
AD8 B8 |DDATAP3 Y8 |GPIO20 M |LFRAME# Tl
AD9 C8 |DDATAP4 W7 |GPIO21 H4 |MEMR# K1
AD10 B9 |DDATAPS Y5 |GPIO22 A5 |MEMW# L1
AD11 D8 |DDATAP6 W4 |GPIO23 R3 |NMiI R18
AD12 A9 |DDATAP7 Y2 |GPIO24 W1l |OsC uU20
AD13 B10 |DDATAPS8 W2 |GPIO25 G3 |PAR D9
AD14 A10 |DDATAP9 Y3 |GPIO26 B5 |PCIRST# K19
AD15 B11l |DDATAPI0 W5 |GPIO27 V9 |PASTOP# PB
AD16 D12 |DDATAP11 Y6 |GPIO28 R2 |PAK A20
AD17 Cl12 |DDATAP12 W8 |GPIO29 P2 |PGNT# Al19
AD18 B14 |DDATAP13 W9 |GPIO30 U2 |PIC_DO# R20
AD19 C13 |DDATAP14 W10 |GPIO31 T2 |PIC D1# R19
AD20 B15 |DDATAP15 W11 |IDSH B13 |PICCLK T17
AD21 Al14 |DDATASO Y18 |IGNNE# T18 |PIRQA# C16
AD22 Al15 |DDATAS1 V16 |INIT T20 |PIRQB# C18
AD23 B16 |DDATAS?2 V15 |INTIRQ8# V10 |PIRQCH D16
AD24 Cl14 |DDATAS3 V14 |INTR R17 |PIRQD# C17
AD25 Al6 |DDATAS4 V13 |INTRUDER# G18 |PME# H20
AD26 D14 |DDATASS U13 |IOCHK# A4 |PRDY N3
AD27 B17 |DDATAS6 V12 ]IOCHRDY G4 |PREQ# B19
AD28 C15 |DDATASY Ul2 |IOR# K4 |PWRBTN# H18
AD29 Al7 |DDATASS W3 |IOW# 3B |PWRGD Jis
AD30 B18 |DDATAS9 Y4 |IRDY# D10 |PWRON# J17
AD31 A18 |DDATASI0 W6 |IRQ3 V7 |RI# K20
BCLK V2 |DDATAS11 Y7 |IRQ4 V6 |ROM_KBCS# N20
C32KHZ V20 |DDATASI2 Ul4 |IRQ5 V5 |RPWRON K18
CACHE_zz P20 |DDATAS13 U15 |IRQ6 V4 |RTCX_IN F20
CBE_LO A8 |DDATAS14 uUle |IRQ7 U5 |RTCX_OUT G17
CBE L1 C9 |DDATASI5 V17 1IRQ9 C4 |SA0 B2
CBE_ L2 Al13 |DDRQP Y12 ]IRQ10 E2 |SAl Al
CBE_L3 D13 |DDRQS W12 |IRQ11 F2 |SA2 A2
CPURST N19 |DEVSH.# C10 |IRQ12 G2 |SA3 u10
CPUSLEEP# K3 |DIORP# Y14 ]IRQ14 J2 |SA4 U9
CPUSTOP# PD |DIORSH W14 IRQ15 H2 |SA5 us
DADDRPO Ul18 |DIOWP# Y13 |ISABIOS Y1 |SA6 u7
DADDRP1 Y17 |DIOWSH W13 |KA20G K2 |SA7 U6
DADDRP2 V18 |DRDYP Y15 |KBRC# L2 |SA8 V3
DADDRSO W18 |DRDYS W15 |LA17 J1 |SA9 U3
DADDRS1 W17 |EKIRQ1 P3 ]LA18 H1 ]SA10 T3
DADDRS?2 Y19 |EKIRQ12 E4 |LA19 Gl |SAl1 T4
DCS1P# W19 |EXTSMI# H19 |LA20 F1 |SAl12 R4
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Signal Name Ball |Signal Name Ball |Signal Name Ball |Signal Name Ball
SA13 P4 SLPBTN# H17 |SUSPEND# M19 |VDD_REF N4
SA14 M3 SMBUSC G19 |TEST# D5 VDD_RTC F19
SAl15 M4 SMBUSD G20 |THERM# Ul9 |vDD_AUX J19
SA16 H3 SMI# M17 |TRDY# Al2 |VvDD_USB C20
SDO F3 SPKR V11 JUSBCLK Cl19 |vDD3_0 D4
SD1 F4 STOP# B12 JUSBNO F17 VDD3_1 U4
SD2 E3 STPCLK# N17 JUSBN1 E19 |vDD3_2 D17
SD3 D3 STRAPHO K17 JUSBN2 E17 |vDD3_3 u17
SD4 C3 STRAPH1 J2O USBN3 D19 |vDD3 4 D11
SD5 B3 STRAPH2 L20 USBOCO# B20 |vDD3_5 L4
SD6 B4 STRAPLO C5 USBPO E20 |vDD3 6 Ul1
SD7 A3 STRAPL1 L18 USBP1 E18 |vDD3_7 L17
SERIRQ P17 STRAPL2 M2 USBP2 D20 |vSS_USB F18
SERR# All |STRAPL3 D15 JUSBP3 D18 |WCSH N18
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The IC comesin a272-kall Pastic Ball Grid Array (PBGA).

All dimensions are in millimeters.

Symboal Min Typical Max Degription
A 2.20 2.33 2.46 Overadll thickness
Al 050 0.60 0.70 Ball height
A2 051 0.56 061 Body thickness
D 2700 BSC. Bodysze
D1 2413 BSC. Ball foatprint
b 0.60 0.75 0.90 Ball diameer
e 1.27 BSC. Ball pitch
P 2400 Encgpaulation area
A20 Al —>| < A2
A 5 [eo0o0o00000000000000000 Al
0000000000000 00000O0O0
A o XoXoXoXeRoRe Ko XoRo XoReRoRe o Xe Ro Xe XoXe) —
0000000000000 00000O0O0
0o0o0O0 0000
0coo0o0 0000
0o0o0O0 0000
ocoo0o0 0000
D 0000 0000 0000
p 0o0o0O0 0000 0000
D1|oooo0 0000 0000
0o0o0O0 0000 0000
0o0o0O0 0000
0coo0o0 0000
0o0o0O0 0000
0o0o0O0 0000
Y 0000000000000 00000O0O0
0000000000000 00000O0O0 L
y |[00000000000000000000
v ©000QO00000000000O000)YL
< 5 5 > < > e —> <Al
< D1 > > A
«< D >

Downloaded from Elcodis.com electronic components distributor

92


http://elcodis.com/parts/5964719/AMD-766.html

Preliminary | nfor mation AMDO
23167B — March 2001 AMD-766™ Peripheral Bus Controller Data Sheet

9 Test

The IC includes five NAND trees for continuity testing. It is alsopossble to placeal the 10 pinsinto the high-
impedance sate. Thes nodes are erered by asserting the foll owing pins:
Mode Equation to enalle made
High Impedance| ~TEST# & PWRGD & ~PGNT# & ~SERR#
NAND Tree |~TEST# & PWRGD & ~PGNT# & SERR#

9.1 High Impedance Mode
Whenin high impedance node, al the sgnals on the IC are dacedinto the high impedance gate.
9.2 NAND Tree Mode

There are five NAND treesin the IC. The following diagram shows how these are conneded, using example signals
from NAND treel.

VDD —
SA1—

SA
GPIO17

LDRQ1#
BCLK sgnal

ToBCLK pin

NAND TreeMode

When in NAND treemode, the five NAND treeoutput signals ae enabled and the remaining signals ae in high-
impedance mode. The following pins are not part of the NAND tree RTCX_IN, RTCX_OUT, PWRGD, PCLK,
TEST#, PGNT#, ard SERR#.

The foll owing tables provide the signal order and output signal for each NAND tree

NAND treel. output signal BCLK.

1 [SAL 11 |SD2 21 |[LA19 31 |CPUSLEEP#]41 |[LAD1 51 |[SA12

2 |SA0 12 |IRQ10 22 |GPIO21 32 |[KA20G 42 |GPIO2 52 |LFRAME#
3 |GPIO17 13 |LA21 23 |SAl16 33 IMEMR# 43 |PRDY 53 |GPIO31
4 |SD4 14 |SD1 24 [IRQ15 34 IMEMW# 44 |[LAD2 54 |SA10

5 |GPIO19 15 |SDO 25 |[LA18 35 |[KBRC# 45 |GPIO29 55 |SAll

6 |LA23 16 |[IRQ11 26 |GPIO20 36 |GPIO9 46 |EKIRQ1 56 |LDRQOG#
7 |SD3 17 [LA20 27 |IOW# 37 |LADO 47 |SA13 57 |GPIO30
8 |GPIO18 18 [IOCHRDY |28 |IRQ14 38 |[STRAPLZ2 |48 |LAD3 58 |SA9

9 |LA22 19 |GPIO25 29 |[LA17 39 |SA14 49 |GPI1028 59 |LDRQ#
10 |EKIRQ12 |20 |IRQ12 30 |IOR# 40 |SA15 50 GPIO23
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NAND tree2: output signal DADDRS2

1 |GPIO24 13 |IDDATAPI10 |25 DDATAP12 |37 |SPKR 49 |DDATASI12 |61 |DDATASO
2 |ISABIOS |14 |[DDATAPS |26 DDATAP3 |38 [DDRQP 50 |DRDYP 62 | DADDRSO
3 |DDATAPS |15 |SA7 27 |SA4 39 |IDDRQS 51 |IDRDYS

4 |DDATAP7 ]16 |IRQ4 28 |GPIO27 40 |IDDATAS6 |52 |[DDATAS?2

5 |SA8 17 |DDATASI0 |29 | DDATAPI13 141 |IDDATAS7 |53 IDDATASI3

6 |DDATASS |18 IDDATAPI11 |30 DDATAP2 |42 |IDIOWPH# 54 | DDACKP#

7 |DDATAP9 |19 SA6 31 |SA3 43 |DIOWSH 55 | DDACKS#

8 |IRQ6 20 |IRQ3 32 [INTIRQ8# |44 IDDATAS4 |56 |[DDATASI1

9 |DDATAPG6 |21 |IDDATAP4 |33 DDATAP14 |45 IDDATASS |57 |IDDATASI14

10 |[DDATAS9 |22 IDDATASIL |34 IDDATAP1 |46 |DIORP# 58 |DADDRP1

11 |IRQ7 23 |SAS5 35 |[DDATAPQO |47 |DIORSH# 59 |IDADDRS1

12 IRQ5 24 |[FLAGWR |36 DDATAP15 |48 IDDATAS3 |60 IDDATASI15

NAND tree3: output signal PREQ#.

DCS3P# 11 |IGNNE# 21 |CACHE 7z |31 |USBOCO#
DCSIP# 12 |FERR# 22 |STPCLK#

DCS3S# 13 [INIT# 23 |WSCH#

DADDRP2 J14 |INTR 24 |CPURST#

DCSLS# 15 INMI 25 |ROM_KBC&#

C32KHZ 116 |PICD1# 26 |SMI#
DADDRPO |17 |PICDO# 27 |A20M
THERM# 18 | SERIRQ 28 |SUSFEND#
OSC 19 [PASTOP# |29 |[FLAGRD#
0 [PICCLK# |20 |CPUSTOP# |30 |USBCLK

PO NOO O~ WN| P

NAND tree4: output signal SA2

1 |PIRQB# 11 |[STRAPL3 |21 |IDSEL 31 IDEVSH.# |41 |AD2 51 |[STRAPLO
2 |AD30 12 |AD28 22 |[CBE L2 32 |IRDY# 42 |AD6 52 |IOCHK#
3 |AD31 13 |AD20 23 |AD16 33 |AD12 43 |AD4 53 |SD6
4 |PIRQD# |14 |AD22 24 |AD17 34 |AD10 44 |AD7 54 |IRQ9
5 |AD27 15 |AD26 25 |STOP# 35 |CBE L1 45 |AD3 55 |SD7
6 |AD29 16 |AD24 26 | TRDY# 36 |PAR 46 |AD1 56 |SD5
7 |PIRQCH 17 |AD18 27 |FRAME# 37 |CBE_LO 47 |ADO

8 |PIRQA# 118 |AD21 28 |AD15 38 |AD8 48 |AD5

9 |AD23 19 |CBE_L3 29 |AD14 39 |AD9 49 |GPIO22

10 |AD25 20 |[AD19 30 /AD13 40 AD11 50 |GPIO26

NAND tree5: output signal PWRON#.

1 |USBP3 11 [SMBUSD |21 |STRAPH2

2 |USBN3 12 |[SLPBTN# |22 |DCSTOP#

3 |USBP2 13 [PWRBTN# |23 |STRAPL1

4 |USBN2 14 |[EXTSMI#

5 |USBP1 15 |PME#

6 |USBN1 16 [STRAPHL

7 |USBPO 17 |[STRAPHO

8 |USBNO 18 |RPWRON

9 |INTRUDER# |19 PORST#

10 |[SMBUSC 20 |RI#
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10  Appendixes
101 Appendix A: Glossay

#. This symbol at the end of a $gnal name or configuration bit indicates that it is adive low.
FON. Rull on system power date; seesedion 4.6.1.5.

IM B. Interrupt message bus. The bus used to trarnsfer interrupt messages between processor loca APICs ard the
IOAPIC of the IC. Includes sgnals PICCLK, PICDO# and ACD1#.

IOAPIC. 10 advanced programmalde interrupt controller.

MOFF. Mechanicd off system power date; see £cion 4.6.1.5.

MP. Multiprocessor.

PIC. Programmable interrupt controller. The internal legecy dud-8259-tased g/stem interrupt controll er.
PIT. Programmale interval timea. The internal legag/ 8254 time.

POS. Paver on suspend system power state; see section 4.6.1.5.

Power button overrid e event. This event occurs when PWRBTN# or SLPBTN# is held adive for at lead four
secands. See MOQ[PBOR_STS].

RST_SOFT. Thisistheinternal reset Sgnal that isapplied to the logic, registers, ard pins that reside on the
VDD_AUX power plane. See settion 4.6.1.5.1.

SOFF. Soft off system powver Sate; seesedion 4.6.1.5.

STD. SQuspend to disk system power sate; seesedion 4.6.1.5.
STR. Suspendto RAM system power state; see section 4.6.1.5.
USB. Universd seial bus.

102 Appendix B: References

Advanced Configuration and Power Interface $ecification. Intel Corporation, Microsoft, and Toshiba.

AT Attachment With Packet Interface Extension. T13, a Tehnicd Committee of Acoredited Standards
Committee NCITS.

Multiprocesor Specification. Inte Carporation, 1996.

OpenHCI for USB. Campag, Microsoft, and National Semicondudor, 1997.

PCI IDE Controller Specification. PCI Spedal Interest Group, Hillsboro, OR, 1994.

PCI Loca Bus Specification, Revision 2.2. PCI Spedal Interest Group, Hillsboro, OR, 1998.

Serial IRQ Specification Version 1.0. VESA (Video Electronics Standards Association), San Jose, CA.

System Management Bus Specification Revision 1.0. Benchmarq MicrodectonicsInc., Duracel Inc., Energizer
Power Systems, Intel Corporation, Linear Techndogy Corparation, Maxim Integrated Products, Mitsubish Electric
Coarporation, National Semicondudor Carporation, Toshiba Battery Co., Varta Batterie AG, 1996.

Universal Serial Bus Specification Revision 1.0. Compag, DEC, IBM, Intd Corparation, Microsoft, NEC, and
Northern Teleam, 1996.
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103 Appendix C: Conventions

Most valuesin this document are appended with “b” to indicate a binary value or “h” to indicate a hexadecimal
value. Otherwise, the valueis presumed to be a decimal value.

In this document, formulae follow Verilog numerical conventions. Hereisasummary:

y hx ‘h indicates that the number that followsiit, X, isin hexadecimal format. If thereisanumber beforethe ‘h,
y, it specifies the number of bitsin x.

{} Brackets are used to indicate a group of bits that are concatenated together.
| Logical OR operator.
& Logical AND operator.

~ Logical NOT operator.

== Logical “isequal to” operator.

I= Logical “isnot equal to” operator.

* Multiply.

I Thisindicates the start of comments.

The order in which logical operators are appliedis. ~ first, & second, and | last.

An X in abinary or hexadecimal value indicates that the bit(s) may be any value.
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