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1 Features 

The AMD-640TM chipset is a highly integrated system solution 
designed to deliver superior performance for the AMD-K5™ 
processor, AMD-K6™ MMX processor, and other Socket 7-
compatible processors. The AMD-640 chipset consists of the 
AMD-640 System Controller in a 328-pin BGA package and the 
AMD-645™ Peripheral Bus Controller in a 208-pin PQFP 
package. The AMD-645 Peripheral Bus Controller features an 
integrated ISA bus controller, enhanced master mode PCI IDE 
controller with ultra DMA-33 support, USB controller, 
keyboard/mouse controller, and real-time clock. 

This document describes the features and operation of the 
AMD-645 Peripheral Bus Controller. For a description of the 
AMD-640 System Controller, see the AMD-640 System 
Controller Data Sheet, order# 21090. Key features of the AMD-
645 Peripheral Bus Controller are provided in this section. 

1.1 Enhanced IDE Controller 

Features 

• Enhanced master mode PCI IDE controller with Ultra DMA-
33 support 

• Dual channel master mode PCI supporting four enhanced 
IDE devices 

• Transfer rate up to 33 Mbytes per second to cover PIO mode 
4 and multi-word DMA mode 2 drivers, and Ultra DMA-33/ 
ATA-33 interface 

• Sixteen levels (doublewords) of pre fetch and write buffers 

• Interlaced commands between the two channels 

• Bus master programming interface for SFF-8038i, rev. 1.0 
and Microsoft Windows 95® compliance 

• Full scatter-gather capability 

• Supports ATAPI-compliant devices 

• Supports PCI native and ATA compatibility modes 

• Complete software driver support 

1-1 
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1.2 Universal Serial Bus Controller 

• USB v. 1.0 and Intel Universal HeI v. 1.1-compatible 

• Eighteen-level (doubleword) data FIFOs 

• Root hub and two function ports with built-in physical layer 
transceivers 

• Legacy keyboard and PS/2 mouse support 

1.3 Plug-N-Play Support 

• PCI interrupts steerable to any interrupt channel 

• Three steerable interrupt channels and DMA signal 
steering with Plug-N-Play control 

• Microsoft Windows 95 and Plug-N-Play BIOS compliant 

1.4 Sophisticated Power Management 

1-2 

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

• ACPI v.0.9 Compliant 

• APM v.1.2 Compliant 

• Supports soft-off and power-on suspend with hardware 
automatic wakeup 

• One idle timer, one peripheral timer, and one general 
purpose timer, plus 24- and 32-bit APCI-compliant timer 

• Dedicated input pin for external modem ring indicator for 
system wakeup 

• Normal, doze, sleep, suspend, and conserve modes 

• System event monitoring with two event classes 

• Five multipurpose I/O pins plus support for up to 16 general 
purpose input ports and 16 output ports 

• Primary and secondary interrupt differentiation for 
individual channels 

• Clock throttling control 

• Multiple internal and external SMI sources for flexible 
power management 

Features 
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1.5 PC97-Compliant PCI-to-ISA Bridge 

Features 

• Dual cascaded AT-compatible 8259 interrupt controllers 

• AT-compatible 8255 programmable interval timer 

• Dual AT-compatible 8237 DMA controllers 

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

• Integrated keyboard controller with PS/2 mouse support 

• Integrated real-time clock with extended 256-byte CMOS 
RAM 

• PCI v. 2.1-compliant interface 

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

• Supports type F DMA transfers 

• Fast reset and gate A20 operation 

• Edge-triggered or level-sensitive interrupts 

• Flash, 2-Mbyte EPROM, and combined BIOS support 

• Programmable ISA bus clock 

• Supports external IOAPIC interface with symmetrical 
multiprocessor configurations 
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2 Overview 

The AMD-645 Peripheral Bus Controller is responsible for 
converting between PCI and ISA bus cycles. The AMD-645 
Peripheral Bus Controller PCI-to-ISA bridge contains eight 
double-word line buffers and supports Type F DMA transfers 
and delay transactions to streamline PCI bus operation and 
comply with PCI Specification version 2.1. 

The AMD-645 Peripheral Bus Controller also integrates many 
AT-compatible and system control functions, including a 
keyboard controller with PS/2 mouse support, real-time clock 
with extended 256-byte CMOS RAM, master mode EIDE 
controller with full scatter and gather capability, and a USB 
interface with root hub and two function ports with built-in 
physical layer transceiver. 

2.1 PCI-to-ISA Bridge 

2.1.1 

Overview 

The AMD-645 Peripheral Bus Controller offers both a PCI­
compatible bus interface and an ISA-compatible interface. 
These interfaces, which are fully compliant with the PCI 2.1 
specification, control PCI/ISA bus communication. Two main 
blocks, the PCI bus master and slave blocks, make up the PCI 
interface control. 

To become PCI bus master, the AMD-645 Peripheral Bus 
Controller must arbitrate for control of the bus with the AMD-
640 System Controller. Once bus ownership has been granted, 
the AMD-645 Peripheral Bus Controller assumes PCI bus 
master responsibility. The AMD-645 Peripheral Bus Controller 
is in slave mode whenever it does not own the PCI bus. 

PCI Bus Master Mode 

The AMD-645 Peripheral Bus Controller arbitrates for bus 
ownership when an ISA bus resource requests a DMA-

2-1 
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2.1.2 

2-2 

controlled transfer between memory and an I/O device, or 
when an ISA bus master requests bus ownership for data 
transfers. In both DMA and ISA master mode, the data transfer 
takes place either between two ISA bus resources or between 
an ISA and a PCI bus resource. 

To determine the destination of the bus master request, the 
AMD-645 Peripheral Bus Controller can sample an active 
D£vS£L input, which indicates that a particular target on the 
PCI bus is responding to the current request. The destination 
can also be determined by a positive decoding of the master­
driven address. 

A third alternative for determining the destination is 
subtractive decode. If the destination is not identified by 
either positive address decoding or an active D£vS£L input, 
the AMD-645 Peripheral Bus Controller assumes the access is 
occurring only between two ISA bus resources. 

The AMD-645 Peripheral Bus Controller PCI interface 
translates all non-positive decoded ISA master requests to the 
PCI bus. In situations in which the request is forwarded to the 
PCI bus, the AMD-645 Peripheral Bus Controller ensures ISA 
and PCI bus synchronization by controlling the ISA-based 
10CHRDY signal. If an active D£VS£L response is not 
received within the specified time, the AMD-645 Peripheral 
Bus Controller master interface assumes the requested cycle 
was between ISA resources and executes a PCI master abort 
cycle. In the event the D£VS£L signal is sampled active within 
the specified time, the AMD-645 Peripheral Bus Controller 
master interface executes a data transfer between the ISA and 
PCI buses. 

PCI Bus Slave Mode 

The AMD-645 Peripheral Bus Controller stays in PCI slave 
mode when it does not own the bus. The slave interface 
responds to any request from a PCI resource by asserting 
D£vS£L if it has positively decoded the current address as a 
destination for either the ISA bus or for on-chip I/O. 

When the current address is not positively decoded, the AMD-
645 Peripheral Bus Controller target interface is de-selected by 
an active D£VS£L input driven by another PCI resource. 

Overview 
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If no active DEVSEL signal is received within a specified time, 
the AMD-645 Peripheral Bus Controller acts as the subtractive 
decode resource by claiming all otherwise unclaimed PCI bus 
requests and directing the request to the ISA bus. 

To ensure correct data synchronization between the two buses 
on PCI-to-ISA write cycles, the ISA command sequence begins 
only after the current PCI master has indicated valid data on 
the bus by asserting IRDY. 

The AMD-645 Peripheral Bus Controller responds to requests 
destined for the ISA bus or on-chip 1/0 by executing a single 
data transfer and signalling a target disconnect. If the AMD-
645 Peripheral Bus Controller samples an active DEVSEL 
input within a specified time, it is de-selected, allowing the 
transfer to take place between the two PCI resources. 

The AMD-645 Peripheral Bus Controller is capable of posting 
PCI-to-ISA memory write cycles. When posting is enabled, the 
PCI request is acknowledged immediately and the write data is 
latched to allow the ISA cycle to proceed independently from 
the PCI transaction. 

2.2 ISA Controller 

Overview 

The integrated ISA system address latches and control logic 
allow the AMD-645 Peripheral Bus Controller user to design an 
extremely cost-effective system. In addition, the AMD-645 
Peripheral Bus Controller contains the decode logic to select 
an external keyboard controller. This keyboard controller can 
be programmed for attachment on either the XD or SD bus. 

The AMD-645 Peripheral Bus Controller controls accesses to 8-
bit BIOS ROM and to 8-bit or 16-bit ISA bus ROM. The BIOS 
ROM must be 8 bits and is accessed via an external XD bus. All 
other ROM is accessed as either 8-bit or 16-bit ROM residing 
on the ISA SD bus, either on-board or off-board via the slots. 
Accesses in the COOOOh-CFFFFh and EOOOOh-EFFFFh ranges 
are optionally definable as on-board system ROM or off-board 
memory via the ROM relocation register. A special mode is 
supported for erasing and programming flash memories in 
areas where such devices are used as the BIOS ROMs. 

2-:5 
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2-4 

The 82C37 A-compatible DMA controllers control data 
transfers between an 110 channel and on-board or off-board 
memory. The DMA controllers can transfer data over a 24-bit 
(16- Mbyte) address range. Internal latches latch the middle 
address bits output by the 8237 A megacells. A memory mapper 
generates the upper address bits. 

As specified by the industry standard, distributed DMA offers 
support for seven DMA channels. The distributed DMA logic 
remaps 110 cycles from the distributed 110 target locations to 
the applicable DMA controller. When this remapping is 
enabled, accesses to the legacy DMA 110 addresses are 
disabled and ISA cycles are generated instead. DMA requests 
from the ISA bus that address PCI memory cause PCI master 
requests and cycles to be generated by the AMD-645 
Peripheral Bus Controller. 

The AMD-645 Peripheral Bus Controller generates 
synchronous ISA bus timing and synchronous IDE interface 
timing from the 33-MHz PCI bus clock. 

The AMD-645 Peripheral Bus Controller performs all the data 
steering functions between the ISA bus and the PCI bus. PCI 
bus data accesses that are wider than those supported by the 
targeted ISA bus device are automatically split into two, three, 
or four ISA cycles. When PCI bus reads are split into several 
ISA bus reads, the data returned by the ISA devices is 
assembled by latches before being returned to the PCI bus. 
The AMD-645 Peripheral Bus Controller also performs low-to­
high and high-to-Iow byte swaps on the 16-bit SD bus. 

As a PCI slave, the AMD-645 Peripheral Bus Controller is 
capable of expanding PCI accesses with non-contiguous byte 
enables into the appropriate discrete ISA cycles. 

The AMD-645 Peripheral Bus Controller functions are 
programmable via a set of internal device-specific 
configuration registers. The state of various interface pins on 
reset is used to determine the default configuration. 

Overview 
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2.3 EIDE Controller 

CPU Command 
Processor 

I/O Processor 

Write Buffer 

Read-Ahead/Posted­
Write FIFO 

IDE Arbiter 

DMA State Machine 

Overview 

The AMD-645 Peripheral Bus Controller's enhanced IDE 
interface provides a variety of features to optimize system 
performance. A 16-doubleword write FIFO and look-ahead 
read buffer supports 32-bit PCI data transfers. The IDE-PCI 
interface operates at PCI speed and allows concurrent IDE and 
PCI operations to maximize system performance. 

Logically, the IDE drive interface can be viewed as being 
composed of six controller blocks. 

The CPU command processor receives input commands from 
the CPU, FIFO full/FIFO empty signals from the write-FIFO, 
and read-ahead full signals from the read-ahead buffer. 

The 110 processor is the IDE control signal block, containing all 
of the IDE bus control logic. It receives inputs from the IDE 
bus, command processor, and write FIFO. The I/O processor 
issues the IUR/IUW signals to the IDE bus, based on 
programmed address setup time, IOR/row pre charge time, 
and IORIIOW active duration. It also translates 16-bit cycles to 
two 8-bit cycles when necessary. 

The write buffer takes 32-bit CPU data and converts it to the 
proper 16-bit or 8-bit data format. 

This block functions as a read-ahead buffer during read 
accesses from 110 address lFOh. During writes, this block 
stores 16-bit data in the 16-doubleword FIFO and passes 
control to the 110 processor or DMA state machine. Its 
direction is determined by commands and register 
programming. 

The arbiter arbitrates between IDE channels and multiplexes 
the IDE data bus, IDE address, and IDE chip selects. 

The DMA bus mastering state machine controls row and IOR 
pulses for each IDE channel during DMA accesses. 

The AMD-645 Peripheral Bus Controller's enhanced IDE 
controller provides a data path and control interface to 
standard IDE drives. The block is fully compatible with the 
ANSI ATA specifications for IDE hard disk operation. The bus 
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mastering IDE interface supports transfer rates up to and 
beyond mode 4-programmed I/O and mode 2 DMA. Two 
channels are supported with the ability to connect to both with 
no external logic. Data is transferred over a shared 16-bit IDE 
data bus. 

The AMD-645 Peripheral Bus Controller contains two IDE 
interfaces. Channel 0 is the primary interface, with target 110 
addresses at 1FOh-1F7h and 3F6h. Its IRQ pin is mapped to 
IRQ14. Channell is the secondary IDE interface, with target 
110 addresses at 170h-177h and 376h. Its IRQ pin is mapped to 
IRQ15. Unless otherwise noted, discussions in this document 
referring to channel 0 resources apply equally to the 
respective channell resources. 

The master mode registers for both channels are contained in a 
single 110 block located at the 110 address specified by the 
contents of the Bus Master Control Registers Base Address 
register located at Function 1, offset 23h-20h. The first 8 bytes 
of the 16-byte block are associated with channel 0, and the 
second 8 bytes with channelL Independent configuration 
registers exist in PCI configuration space for each channel. 

2.4 Universal Serial Bus 

2-6 

The AMD-645 Peripheral Bus Controller USB host controller 
interface is fully compatible with both the USB specification 
v.1.0 and the Intel Universal HCI specification v.1.1. There are 
two sets of software-accessible registers, the PCI configuration 
registers and the USB 110 registers. 

The interface supports eighteen levels (doublewords) of data 
FIFOs, and a root hub and two function ports with built-in 
physical layer transceivers. The USB controller allows hot 
Plug-N-Play and isochronous peripherals to be inserted into 
the system with universal driver support. 

In addition, the AMD-645 Peripheral Bus Controller offers 
legacy (X-bus) keyboard and PS/2 mouse support. 

Overview 
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2.5 Power Management 

Overview 

The AMD-645 Peripheral Bus Controller supports Advanced 
Configuration and Power Interface (ACPI) as well as legacy 
Advanced Power Management (APM). It complies with both 
ACPI specification v.O.9 and APM specification v.1.2. In 
addition, AMD-645 Peripheral Bus Controller power 
management is compatible with PC97 and OnNow. 

The real-time clock with 256-byte extended CMOS includes a 
data alarm and other enhancements for compatibility with the 
ACPI standard. Two types of sleep states are provided, soft-off 
and power-on suspend, along with hardware automatic wake­
up. Additional power management features includes event 
monitoring, CPU clock throttling, hardware and software­
based event handling, general purpose 10, and external SM!. 

2-7 
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Figure 2-1. AMD-645 Peripheral Bus Controller Block Diagram 
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:5 Ordering Information 

AMD standard products are available in several packages and 
operating ranges. The order number (valid combination) is 
formed by a combination of the elements below. 

Family/Core 

Table 3-1. Valid Combinations 

OPN I Package Type I Operating Voltage I Case Temperature 
AMD-64S I 20B-pin PQFP I 4.75 V-S.2S V I 700 ( 

Note: 
Valid combinations are configurations that are or will be supported In volume for this device. Consult 
the local AMD sales office to confirm availability of specific valid combinations and to check on newly 
released combinations. 

Ordering Information J-' 



AMD~ Preliminary Information 

AMD-645 Peripheral Bus Controller Data Sheet 21095A/O-March 1997 

3-2 Ordering Information 



Preliminary Information AMD~ 

21095A/O-March 1997 AMD-645 Peripheral Bus Controller Data Sheet 

4 Signal Descriptions 

4.1 PCI Bus Interface 

AD31-ADO 

C3/BE3-CO/BEO 

Signal Descriptions 

PCI Address/Data Bus Bidiredional 

AD31-ADO are the standard PCI address and data lines. They 
contain a physical address during the first clock of a PCI 
transaction, and data during subsequent clocks. The address is 
driven when FRAME is asserted, and data is driven or received 
in subsequent cycles. 

When the AMD-645 Peripheral Bus Controller is PCI master, 
these lines are outputs during the address and write data 
phases of a transaction, and inputs during the read data phase. 

When the AMD-645 Peripheral Bus Controller is PCI slave, 
these lines are inputs during the address and write data phases 
of a transaction, and outputs during the read data phase. 

PCI Command/Byte Enable Bidiredional 

During the first clock of a PCI transaction, when FRAME is 
asserted, these lines contain the PCI bus command (C3-CO). 
On subsequent clocks, these lines contain PCI byte enables 
(BEJ-BEU) corresponding to supplied or requested data. 

C3/BE3"-CO/BEU are outputs when the AMD-645 Peripheral 
Bus Controller is the PCI bus master. They are inputs when it is 
the slave. 

PCI Bus Device Seled Bidiredional 

When the AMD-645 Peripheral Bus Controller is PCI bus 
master, DEVSEL is an input that determines whether a slave 
has responded to the current address. If DEVSEL is sampled 
inactive in the fourth PCLK cycle after FRAME is asserted, the 
AMD-645 Peripheral Bus Controller aborts the PCI bus cycle. 

4-1 
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IDSEL 

IRDY 

4-2 

When the AMD-645 Peripheral Bus Controller is not PCI bus 
master it defaults to target mode, and DEVSEL is an output 
indicating that it claims a PCI transaction through either 
positive or subtractive decoding. In a positive decode, the 
AMD-645 Peripheral Bus Controller asserts DEVSEL one 
PCLK cycle after FRAME is sampled active and holds it Low 
through the end of the transaction. In a subtractive decode, 
DEVSEL is driven Low three PCLK cycles after FRAME is 
asserted. Positive and negative decoding are explained in 
Section 5.1 on page 5-1. 

, PCI Bus Cycle Frame Bidirectional 

The assertion of FRAME indicates the address phase of a PCI 
transfer, while its negation indicates that one more data 
transfer is desired by the cycle initiator. While FRAME is 
asserted, data transactions can continue. When FRAME is 
deasserted, data transactions are in the final phase. 

When the AMD-645 Peripheral Bus Controller is PCI bus 
master, FRAME is driven active for one clock cycle to start the 
current bus cycle. When the AMD-645 Peripheral Bus 
Controller is the slave, FRAME is an input indicating the 
beginning and duration of the current bus cycle. 

PCllnitialization Device Select Input 

IDSEL is used as a chip select during configuration read and 
write cycles. 

PCI Bus Initiator Ready Bidirectional 

IRDY is asserted by a PCI initiator from the first clock cycle 
after FRAME to the last clock of the transaction to indicate it 
is ready for data transfer. 

When the AMD-645 Peripheral Bus Controller is PCI master, 
IRDY is an output that indicates the ability of the chip to 
complete the current data phase of the transaction. When the 
AMD-645 Peripheral Bus Controller is PCI slave, a read cycle 
cannot end and the write cycle cannot start until the IRDY 
input is sampled active. 

Signal Descriptions 



21095A/O-March 1997 

PAR 

pelK 

Signal Descriptions 
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Pc/ Bus Parity Bidirectional 

This signal provides even parity for AD31-ADO and C3/BE3"­
CO/BEU. When the AMD-645 Peripheral Bus Controller is PCI 
bus master, it drives PAR one PCLK after the address and 
write data phases. 

When the AMD-645 Peripheral Bus Controller is PCI slave, it 
samples the PAR input one clock after a read is completed. 

PC/Reset Output 

PCIRST is an active Low reset signal for the PCI bus. The 
AMD-645 Peripheral Bus Controller can assert reset during 
power-up. A PCI reset can be forced during normal operation 
by setting configuration register Function 0, offset 47h, bit o. 

Pc/ Bus Cloclc Input 

PCLK provides timing for all transactions on the PCI bus. It 
runs at half the CPU frequency, up to 33 MHz. PCLK can also 
be divided down to generate the ISA bus clock. 

Pc/Grant Input 

The AMD-640 System Controller drives PGNT to grant PCI bus 
access to the AMD-645 Peripheral Bus Controller. 

Pc/ Interrupt Requests Input 

These pins are typically connected to the PCI bus INT lines as 
shown in Table 4-1. 

Table 4-1. Connecting PIRQ Lines to PCIINT Lines 

PIRQA PIRQI PIRQC PIRQD 
PCI Slot 1 lNTJI; JNTB Tfrn: wm 
PCI Slot 2 JNTB Tfrn: wm lNTJI; 

PCI Slot 3 Tfrn: wm lNTJI; JNTB 
PCI Slot 4 wm lNTJI; JNTB Tfrn: 

PCI Request Output 

The AMD-645 Peripheral Bus Controller asserts PREQ" to 
request control of the PCI bus. 

4-3 
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$ERR 

TRDY 

System Error Input 

Any PCI device that detects a system error condition can alert 
the system by asserting SERR for one PCI clock. The AMD-645 
Peripheral Bus Controller can be programmed to generate an 
NMI to the CPU if it samples SERR active. 

Stop Bidiredional 

A PCI target asserts STOP to request that the master stop the 
current transaction. When the AMD-645 Peripheral Bus 
Controller is PCI master, STOP is an input that causes the 
AMD-645 Peripheral Bus Controller to terminate the transfer 
and abort or retry it depending on the state of DBYSBL and 
TRDY. 

When the AMD-645 Peripheral Bus Controller is PCI slave, it 
asserts STOP and TRDY simultaneously to indicate a target 
disconnect following the data transfer or burst. It does not 
assert STOP if the transfer is a single, non-bursted transfer. 

PCI Target Ready Bidiredional 

A PCI target asserts TRDY when it is ready for data transfer. 
When the AMD-645 Peripheral Bus Controller is the PCI 
master, TRDY is an input that indicates the ability of the 
target device to complete the data phase of the transaction. 
Once a PCI bus transaction is initiated, the AMD-645 
Peripheral Bus Controller inserts wait cycles until TRDY is 
sampled active. 

As the PCI slave, the AMD-645 Peripheral Bus Controller 
asserts TRDY to indicate it has sampled the data from the PCI 
address/ data bus during a write phase, or presented valid data 
on the bus during a read phase. 

4.2 ISA Bus Interfac:e 

AEN 

4-4 

Address Enable Output 

AEN is asserted during DMA transfer cycles to the 110 
resources on the bus to prevent 110 slaves from misinterpreting 
DMA cycles as valid 110 cycles. It is asserted only when the 
DMA controller is the bus owner. 

Signal Descriptions 
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BALE 

BCLK 

DRQ7-DRQ5. 
DRQ3-DRQO 

loeHeK 

IOCHRDY 
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Bus Address Latch Enable Output 

BALE is asserted for a bus clock at the beginning of any bus 
cycle initiated by a PCI master. It is asserted by the AMD-645 
Peripheral Bus Controller to indicate that the address signal 
lines (SA19-SAO, LA23-LA17, and SBHE) are valid. 

Bus Clock Output 

BCLK is the ISA bus clock. 

DMA Acknowledge Output 

These lines indicate that the corresponding request for DMA 
service has been accomplished. 

DMARequest Input 

These asynchronous DMA request lines are used by external 
devices to request services from the AMD-645 Peripheral Bus 
Controller DMA controller. DRQ3-DRQO are used for transfers 
between 8-bit liD adapters and system memory. DRQ7-DRQ5 
are used for transfers between 16-bit liD adapters and system 
memory. DRQ4 is not available externally. 

I/O Channel Check Input 

IOCHCK is asserted by a device or memory on the ISA bus to 
indicate that a parity error or other uncorrectable error has 
occurred. 

If liD checking is enabled, the AMD-645 Peripheral Bus 
Controller generates an NMI to the processor when it samples 
IOCHCK asserted. 

I/O Channel Ready Input 

Devices on the ISA bus negate 10CHRDY to indicate that 
additional time is required to complete the cycle. The cycle 
can be generated by the CPU, DMA controllers, or refresh 
controller. The AMD-645 Peripheral Bus Controller responds 
by inserting wait states to add more time to the cycle. 

The default number of wait states for cycles initiated by the 
CPU is as follows: 

• 8-bit peripherals 4 wait states 

• 16-bit peripherals 1 wait state 

Signal Descriptions 4-5 
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• ROM cycles 3 wait states 

One DMA wait state is inserted as the default for all DMA 
cycles. Any peripheral that cannot present read data or strobe 
in write data in this amount of time must assert 10CHRDY to 
extend these cycles. 

The AMD·645 Peripheral Bus Controller always drives 
10CHRDY Low in either DMA or Master Mode to allow for PCI 
bus latency. 

16-Bit I/O Chip Seled Input 

IOCSI6 is driven by IJO devices on the ISA bus to indicate that 
they support 16·bit IJO bus cycles. 

The AMD·645 Peripheral Bus Controller samples IOCSI6 to 
determine when a CPU access requires a 16·bit to 8·bit 
conversion. It also performs a conversion if it requests a 16·bit 
IJO cycle and samples IOCSI6 High. In a conversion, the AMD· 
645 Peripheral Bus Controller inserts a command delay of one 
bus cycle and the cycle becomes four wait states long. If 
IOCSI6 is sampled Low, the AMD·645 Peripheral Bus 
Controller performs an IJO access in one wait state, inserting 
one command delay. 

I/O Read Bidiredional 

IUR is the command to an ISA 1/0 slave device indicating the 
slave can drive data onto the ISA data bus. 

IUR is an input when the AMD·645 Peripheral Bus Controller 
is bus master and an output at all other times. When the AMD-
645 Peripheral Bus Controller is a PCI slave, IUR is driven by 
the internal ISA bus controller. 

During DMA transfers, IUR is driven by the DMA controller. It 
is inactive during a refresh cycle. 

I/O Write Bidiredional 

lOW is the command to an ISA IJO slave device indicating the 
slave can latch data from the ISA data bus. 

Signal Descriptions 
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IRQIS,IRQI4, 
IRQII-IRQ9, 
IRQ7-IRQ3 

LAl3/DCm, 
LAll/DCSTB, 
LA11/DCm. 
LA10/DCm. 
LAI9-LAI7/ 
DA1-DAO 

MASTER/ MIRQl 

Signal Descriptions 
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row is an input when the AMD-645 Peripheral Bus Controller 
is bus master and an output at all other times. When the AMD-
645 Peripheral Bus Controller is a PCI slave, row is driven by 
the internal ISA bus controller. 

During DMA transfers, row is driven by the DMA controller. It 
is inactive during a refresh cycle . 

Interrupt Request . Input 

The IRQ signals provide both system board components and 
ISA bus I/O devices with a mechanism for asynchronously 
interrupting the CPU. 

Multifunctional Pins Bidiredional 

ISA Bus Cycles-Unlatched Address 
The LA23-LA17 address lines are bidirectional and allow 
accesses to physical memory on the ISA bus up to 16 Mbytes. 

PCI IDE Cycles-Chip Select 
nCSIA, nCS3A, nCSlB and ,..,n .... C ...... S ..... 3".B are for the ATA command 
register block and correspond directly to CSIFX, CSF3X, 
CSI7x, and CS37X on the primary IDE connector, 
respectively. 

PCI IDE Cycles-Disk Address 
DA2-DAO are used to indicate which byte in either the ATA 
command or control block is being accessed. 

The value driven on the LA bus is the address stored in the AD 
address register during PCI-initiated cycles and the refresh 
counter during non-IS A bus master refresh cycles. The LA pins 
are outputs when MASTER is High and are inputs when it is 
Low. 

Multifundional Pin Input 

ISA Master Cycle Indicator 
An external bus master device asserts MASTER to indicate 
that it has control of the bus. 

Plug and Play Interrupt Request 2 
MIRQ2 is a steerable interrupt request for on-board devices. 
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MEMeSI6 

MEMR 

MEMW 

REFRESH 

RSTDRV 

SAIS-SAO! 
DDIS-DDO 
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16-Bit Memory Chip Seled Input 

ISA 16-bit slave memory devices drive this line Low to indicate 
support for 16-bit memory bus cycles. This line is sampled to 
determine when a 16-bit to 8-bit conversion is needed for CPU 
accesses. Conversion is performed when the AMD-645 
Peripheral Bus Controller requests a 16-bit memory cycle and 
MEMCSI6 is sampled High. A command delay of one clock 
cycle is inserted and the cycle becomes four wait states long. If 
MEMCSI6 is sampled Low, a memory access is performed in 
one wait state with no command delays inserted. 

MEMCSI6 is ignored for DMA and refresh cycles. 

Memory Read Bidirectional 

MEMR is the command to a memory slave that permits it to 
drive data onto the ISA data bus. This signal is an input when 
an external bus master is in control and an output at all other 
times. 

Memory Write Bidirectional 

MEMW is the command to a memory slave that permits it to 
latch data from the ISA data bus. This signal is an input when 
an external bus master is in control and an output at all other 
times. 

Refresh Bidirectional 

As an output, REFRESH indicates a refresh cycle is in 
progress. It is asserted by the AMD-645 Peripheral Bus 
Controller whenever a refresh cycle is initiated. As an input, 
REFRESH is driven by 16-bit ISA bus masters to indicate a 
refresh cycle. 

Reset Drive Output 

RSTDRV is the reset signal to the ISA bus. It is generated from 
the received RST signal and is synchronized to PCLK, though it 
is used for the ISA bus. 

System Address Bus/IDE Data Bus Bidirectional 

These pins serve as the address bus in ISA operation and the 
data bus in IDE operation. 

Signal Descriptions 
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SAl6 

SIRE 

SD15-SD8/ 
GPI15-GPI8 
GPOI5-GP08 

SMEMW 

TC 

SPKR/ 
Power-Up Strap 

Signal Descriptions 
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System Address Bus Bidirectional 

This signal is ISA address bit 16. 

System Byte High Enable Bidirectional 

When asserted, SBHE indicates that a byte is being transferred 
on the upper byte of the ISA data bus (SD15-SD8). SlllIE is 
negated during refresh cycles. 

Afunl~nctionalPins Bidirectional 

ISA System Data 
SD15-SD8 provide the high order data path for devices 
residing on the ISA bus. 

General-Purpose Inputs 
If the GPI03_CFG bit is cleared (Function 3, offset 40h, bit 6), 
these pins function as GPI15-GPI8 and pin 92 serves as read 
enable GPCRE. 

General-Purpose Outputs 
If the GPI04_CFG bit is cleared (Function 3, offset 40h, bit 7), 
these pins function as GP015-GP08 and pin 92 serves as write 
enable GPC WE. 

Standard Afemory Read Output 

SMEMR is the command that permits a slave to drive data 
residing below the 1 MByte region onto the ISA data bus. 

Standard Afemory Write Output 

SMEMW is the command that permits a slave to latch data 
residing below the 1 MByte region from the ISA data bus. 

Terminal Count Output 

The AMD-645 Peripheral Bus Controller asserts TC to DMA 
slaves to indicate that one of the DMA channels has 
transferred all data. 

Afultifunction Pin Bidiredional 

Speaker Drive 
After reset, this pin functions as the SPKR signal, which is the 
output of counter 2. 
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Power-Up Strapping 
At reset, if this pin is strapped Low, the IDE 1/0 base is fixed. If 
the pin is strapped High, the IDE I/O base is flexible. 

4.3 Ultra DMA-33 Enhanced IDE Interface 

DDACKA 

DDACKB 

DDRQA 

DDRQB 

DmRA"/ 
HDMARDYA/ 
HSTROBEA 

4-10 

Note: The IDE address, data, and drive select pins are multiplexed 
with the ISA bus LA and SA pins and are described in 
Section 4.2. 

Disk DMA Acknowledge A Outputs 

DDACKA is the primary IDE channel DMA acknowledge. The 
AMD-645 Peripheral Bus Controller responds to DDRQA either 
to acknowledge that data has been accepted or to inform that 
data is available. 

Disk DMA Acknowledge 8 Output 

DDACKB is the secondary IDE channel DMA acknowledge. 
The AMD-645 Peripheral Bus Controller responds to DDRQB 
either to acknowledge that data has been accepted or to inform 
that data is available. 

Device DMA Request A Input 

DDRQA is the primary IDE channel DMA request. A device 
asserts DDRQA when it is ready to read or write DMA data. 

Device DMA Request 8 Input 

DDRQB is the secondary IDE channel DMA request. A device 
asserts DDRQB when it is ready to read or write DMA data. 

Multifundion Pin Output 

EIDE Mode-Device I/O Ready A 
DloRA is the primary IDE channel drive write strobe. The 
falling edge of DloRA enables the transfer of data from a 
register or data port of the drive onto the IDE data bus, DD15-
DDO. The rising edge of DIORA latches the data. 

Ultra DMA Mode-Host DMA Ready 
HDMARDYA functions as the primary channel input flow 
control. The host can assert HDMARDYA to pause input data 
transfers. 

Signal Descriptions 
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DIOII"! 
HDMADVB/ 
HSTROBEB 

DIOWA/ 
STOPA 

DIOWB/ 
STOPB 

Signal Descriptions 
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Ultra DMA Mode-Host Strobe A 
HSTROBEA functions as the primary channel output strobe. 
The host can stop HSTROBEA to pause output data transfers. 

Multifunction Pin Output 

EIDE Mode-Device I/O Ready B 
DIORB is the secondary IDE channel drive write strobe. The 
falling edge of DIORB enables the transfer of data from a 
register or data port of the drive onto the IDE data bus, DD1S­
DDO. The rising edge of DIORB latches the data. 

Ultra DMA Mode-Host DMA Ready B 
HDMARDYB functions as the secondary channel input flow 
control. The host can assert HDMARDYB to pause input data 
transfers. 

Ultra DMA Mode-Host Strobe B 
HSTROBEB functions as the secondary channel output strobe. 
The host can stop HSTROBEB to pause output data transfers. 

Multifunction Pin Output 

EIDE Mode-Device I/O Write A 
DIOWA is the primary IDE channel drive read strobe. The 
rising edge of DIOWA clocks data from the IDE data bus 
(DD1S-DDO) into either a register or the data port of the drive. 

Ultra DMA Mode-Stop A 
STOPA halts data transfer in the primary channel. The host 
asserts STOP A before an Ultra DMA burst is initiated and 
negates STOPA before an Ultra DMA burst is transferred. The 
host asserts STOPA during or after data transfer in Ultra DMA 
mode to signal the termination of the burst. 

Disk I/O Write 8 Output 

EIDE Mode-Device I/O Write B 
DIOWB is the secondary IDE channel drive write strobe. The 
rising edge of DIOWA clocks data from the IDE data bus 
(DD1S-DDO) into either a register or the data port of the drive. 
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DIIDYA/ 
DDMARDYAj 
DSTROBEA 

DRDYB/ 
DDMARDYB/ 
DSTROBEB 

4-12 

Ultra DMA Mode-Stop B 
STOPB halts data transfer in the secondary channel. The host 
asserts STOPB before an Ultra DMA burst is initiated and 
negates STOPB before an Ultra DMA burst is transferred. The 
host asserts STOPB during or after data transfer in Ultra DMA 
mode to signal the termination of the burst. 

Multiiundion Pin Input 

EIDE Mode-Device Ready A 
DRDYA is the primary channel device ready indicator. A 
device negates DRDYA to extend the AMD·645 Peripheral Bus 
Controller read or write cycle when it is not ready to respond 
to a data transfer request. When DRDYA is negated, it is in a 
high impedance state. 

Ultra DMA Mode-Device DMA Ready A 
DDMARDYA is the primary channel output flow control. A 
device can assert DDMARDYA to pause output transfers. 

Ultra DMA Mode-Device Strobe A 
DSTROBEA is the primary channel input data strobe. A device 
can stop DSTROBEA to pause input data transfers. 

Multifunction Pin Input 

EIDE Mode-Device Ready B 
DRDYB is the secondary channel device ready indicator. A 
device negates DRDYB to extend the AMD-645 Peripheral Bus 
Controller read or write cycle when it is not ready to respond 
to a data transfer request. When DRDYB is negated, it is in a 
high impedance state. 

Ultra DMA Mode-Device DMA Ready B 
DDMARDYB is the primary channel output flow control. A 
device can assert DDMARDYB to pause output transfers. 

Ultra DMA Mode-Device Strobe B 
DSTROBEB is the primary channel input data strobe. A device 
can stop DSTROBEB to pause input data transfers. 

Signal Descriptions 
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System Address Transceiver Output Enable Output 

SUE controls the output enables of the 74F245 transceivers 
that interface the IDE data bus (DD15-DDO) to the system 
address bus (SA15-SAO). MASTER drives the transceiver 
direction control with DD15-DDO connected to the "A" side of 
the transceivers and SA15-SAO connected to the "B" side. 

4.4 XD Bus Interface 

X07-XOO/ 
EXTSMI7-EXTSMI1/ 
CPI7-CPI0/ 
CP07-CPOO/ 
Power-Up Straps 

Signal Descriptions 

Multifundional Pin Output 

ROM Chip Select 
In ISA memory cycles, ROMCS is the chip select to the ROM 
BIOS. 

Keyboard Chip Select 
In ISA 110 cycles, KB"C5 is the chip select to the external 
keyboard controller. 

Multifundion Pins 

XD7-XDO 

Bidiredional 

Connection to external X-bus devices such as BIOS ROM. 

EXTSMI7-EXTSMI3 
External SCI/SMI ports. 

GPI7-GPIO 
General-purpose inputs if configuration register Function 3, 
offSet 40h, bit 6 is cleared. 

GP07-GPOO 
General-purpose outputs if configuration register Function 3, 
offset 40h, bit 7 is cleared. 

Power-Up Straps 
Pins XD7-XDO are used as strap options during power-up (see 
configuration register Function 0, offset 5Ah on page 7-27). 
Strapping Low disables and strapping High enables the 
following functions: 
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XDIR 

XDO 
XDl 
XD2 

XD4-XD7 

X-Bus Data Diredion 

internal KBC 

internal PS/2 Mouse 

internal RTC 

RP13-RP16 for internal KBC 

Output 

XD1R is tied directly to the direction control of the 74F245 
transceiver that buffers the X-bus data and 1SA-bus data. SDO­
SD7 connect to the "A" side of the transceiver and XDO-SD7 
connect to the "B" side. The output enable of the transceiver 
should be grounded. A High signal on SD1R indicates that 
SDO-SD7 drives XDO-XD7. 

4.5 Plug-N-Play Support 

MIRQ2/MASTER 

MIRQT /KEVLOCK 

MIRQQO /API«S 

4-14 

The AMD-645 Peripheral Bus Controller provides three 
interrupt request pins to support Plug-n-Play functions from 
non-PnP devices. These asynchronous interrupt requests are 
mappable to any of the interrupt channels. Each pin has an 
alternate function which is selected in configuration register 
Function 0, offset 59h (see page 7-26). 

Multifundion Pin Input 

Plug-n-Play-Interrupt Request 2 

ISA-Master Cycle Indicator (see page 4-7) 

Multifundion Pin Input 

Plug-n-Play-Interrupt Request 1 

KEYLOCK-Keyboard Lock Input 

Multifundion Pin Input 

Plug-n-Play-Interrupt Request 0 

APICC8-APIC Chip Select 
This signal is provided for external 10 AP1C devices in 
symmetric multiprocessor implementations. 

Signal Descriptions 
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4.6 Universal Serial Bus Interface 

USBCLK Universal Serial Bus Clock Input 

USBDATAO+ USB Port 0 Data + Bidiredional 

USBDATAO- USB Port 0 Data - Bidiredional 

USBDATAl+ USB Port 1 Data + Bidiredional 

USBDATAl- USB Port 1 Data - Bidiredional 

4.7 Power Management 

PWRBTN 

PWRGD 

PWRON 

II 

Power Button Input 

Referenced to V DD-5VSB. 

Power Good Input 

PWRGD is connected to the POWERGOOD signal on the power 
supply. 

Power Supply Control 

Powered by VDD-5VSB. 

Ring Indicator 

Output 

Input 

This signal can be connected to external modem circuitry to 
allow the system to be reactivated by a received phone call. 
Input referenced to VDD-5VSB. 

4.8 Power and Ground 

AGND 

AVDD 

Signal Descriptions 

USB Differential Output Ground Power 

USB Differential Output Power Source 

Power Supply for the CPU /f0 VoltagePower 

This pin should be connected to the same voltage as the CPU If 
o circuitry. 
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Voo-PCI 

GND 

Power Supply of 4.75 V to 5.25 V Power 

This supply is turned on only when the mechanical switch on 
the power supply is turned on and the PWRON signal is 
conditioned high. 

Power Supply Power 

VDD·5SB is always available unless the mechanical switch of 
the power supply is turned off. If the "soft-off" state is not 
implemented, then this pin can be connected to VDD. 

PCI Voltage, J.J V or 5 V Power 

Ground Power 

4.9 Internal Real-Time Clock 

OSC 

RICXI/1RQ8 

RICll/RTW 

VBAI 

4-16 

Oscillator Input 

OSC is a 14.31818-MHz clock used by the internal Real-Time 
Clock (RTC). 

AfuftifunctionalPin 

RTCXl 

Input 

When the internal RTC is enabled, this signal is the 
RTC crystal or oscillator input (32.768 KHz.) 

IRQ8 
When the internal RTC is disabled, J:RQ"E is an input from an 
external keyboard controller. 

AfuftifunctionalPin 

RTCX2 

Output 

When the internal RTC is enabled, this signal is the RTC 
crystal or oscillator output (32.768 KHz.) 

RTCCS 
When the internal RTC is disabled, this signal is the External 
RTC chip select. 

RTCBattery Input 

This signal is the battery input for internal RTC. 

Signal Descriptions 
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4.10 Keyboard Interface 

KBCK/KA10G 

KBDT/KBRl 

KEYLOCK 

MSCK/IRQl 

MSDT/IRQll 

Signal Descriptions 

A20Mask Output 

The AMD-645 Peripheral Bus Controller A:"2"UM is a direct 
connection to A2IDVI on the CPU. 

Multifundional Pin Bidirectional 

Keyboard Clock 
When the internal keyboard controller is enabled, KBCK is the 
clock to the keyboard interface. 

Keyboard Gate A20 
When the internal keyboard controller is disabled, KA20G is 
the Gate A20 output from the external keyboard controller. 

Multifundional Pin Bidiredional 

Keyboard Data 
When the internal keyboard controller is enabled, KBDT is the 
data line to the keyboard interface. 

Keyboard Reset 
When the internal keyboard controller is disabled, KBRC is a 
reset input from the external keyboard controller. 

Keyboard Lock Input 

KEYLOCK is the keyboard lock signal for the internal 
keyboard controller. 

Multifundional Pin Bidiredional 

Mouse Clock 
When the PS/2 mouse is enabled, MSCK functions as the clock 
to the PS/2 mouse interface. 

IRQl 
When both the PS/2 mouse and the internal KBC are disabled, 
IRQl functions as interrupt request 1 from the external KBC. 

MuftifundionalPin 

Mouse Data 

Bidiredional 

When the PS/2 mouse is enabled, MSDT functions as data to 
the PS/2 mouse interface. 
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4.11 

(PURST 

FERR 

INIT 

INTR 

NMI 
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IRQ12 
When the PS/2 mouse is disabled, lRQ12 functions as interrupt 
request 12 from the external KBC. 

CPU Interface 

CPU Reset Output 

The AMD-645 Peripheral Bus Controller asserts CPURST to 
reset the CPU during power-up. 

Numerical Coprocessor Error Output 

FERR is tied to the coprocessor error signal on the CPU. 

Ignore Error Output 

IGNNE is connected to the ignore error pin on the CPU. 

Initialization Output 

The AMD-645 Peripheral Bus Controller asserts lNlT if it 
detects a shut-down special cycle on the PCl bus, or if a soft 
reset is initiated by the register. 

CPU Interrupt Output 

lNTR is driven by the AMD-645 Peripheral Bus Controller to 
signal the CPU that an interrupt request is pending and needs 
service. 

Non-Maskable Interrupt Output 

NMl is used to force a non-mask able interrupt to the CPU. The 
AMD-645 Peripheral Bus Controller generates an NMl when 
either SERR or IOcHK is asserted. 

System Management Interrupt Output 

sm is asserted by the AMD-645 Peripheral Bus Controller to 
alert the CPU in response to selected power management 
events. 

Stop Clock Output 

S'I'PcLK is asserted by the AMD-645 Peripheral Bus Controller 
to the CPU in response to selected power management events. 

Signal Descriptions 
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4.12 General-Purpose 1/0 

GPIOO/ 
EXTSMIO 

GPIOI/ 
mSMII/ 
12CD 1 (Clock) 

GPI02/ 
EUSMI2/ 
12CD2(Data) 

GPIO!/ 
EUSMI3/ 
"GPOlE 

Signal Descriptions 

Multifundion Pin 

GPIOO 

Bidiredional 

General-purpose 110. This pin sits on the VDD-5VSB power 
plane and is available in the soft-off state as well as regular 
operation. 

EXTSMIO 
An external input signal to trigger an SMIISCI to the CPU. 

Multifundion Pin 

GPIOl 
General-purpose 110. 

EXTSMI1 

Bidirectional 

An external input signal to trigger an SMIISCI to the CPU. 

12CDl 
This pin can be used along with GPI02 as an 12C pair (software 
convention defines this pin as clock). 

Multifunction Pin 

GPI02 
General-purpose 110. 

EXTSMI2 

Bidirectional 

An external input signal to trigger an SMIISCI to the CPU. 

12CDl 
This pin can be used along with GPIOl as an 12C pair (software 
convention defines this pin as data). 

Multifunction Pin 

GPI03 

Bidirectional 

General-purpose 110 (if configuration register Function 3, 
offset 40h, bit 6 is set) 

EXTSMI3 
An external input signal to trigger an SMIISCI to the CPU. 
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GP104/ 
mSMI4/ 
c:peWE 

4-20 

GPI_RE 
Read enable for general-purpose inputs (if configuration 
register Function 3, offset 40h, bit 6 is cleared). This pin 
connects to the output enable pin (UE) of the external FS244 
buffers connecting SD15-8 and XD7-0 for GPI15-0. 

Multifunction Pin 

GPI04 

Bidirectional 

General-purpose 110 (if configuration register Function 3, 
offset 40h, bit 7 is set). 

EXTSMI4 
An external input signal to trigger an SMIISCI to the CPU. 

GPI_WE 
Write enable for general-purpose inputs (if configuration 
register Function 3, offset 40h, bit 7 is cleared). This pin 
connects to the latch enable pin (UE) of the external FS244 
buffers connecting SD15-8 and XD7-0 for GPI15-0. 

Signal Descriptions 
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5 Functional Operations 

5.1 PCI Bus-Initiated Accesses 

The AMD-645 Peripheral Bus Controller is responsible for 
decoding PCI bus requests from PCI bus masters, initiating the 
requested actions, and responding in the manner required by 
the PCI bus protocol. 

5.1.1 Overview 

Positive Decode 

Subtractive Decode 

Functional Operations 

The AMD-645 Peripheral Bus Controller responds to PCI bus 
cycles in one of the two following ways. 

If the PCI address matches an address block defined in the 
AMD-645 Peripheral Bus Controller as positive ISA decode 
space, the AMD-645 Peripheral Bus Controller claims the cycle 
and asserts DEVSEL after the first clock following FRAME 
first sampled asserted. This same DEVSEL assertion time 
occurs during all configuration cycles when IDSEL is sampled 
active. 

The AMD-645 Peripheral Bus Controller is assumed to be the 
only agent responsible for any PCI cycles which are not 
claimed by other PCI targets. It determines if a PCI cycle is 
unclaimed by the process of subtractive decoding. If a PCI 
address does not match any address block defined in the AMD-
645 Peripheral Bus Controller, and the D£vsEL input is 
sampled inactive for three clocks after FRAME is first sampled 
asserted, the AMD-645 Peripheral Bus Controller responds to 
the cycle. DEVSEL timing for subtractive decoding is fixed at 
medium time slot. 

The AMD-645 Peripheral Bus Controller also generates an ISA 
bus cycle for any memory or 110 cycle claimed by the ISA 
function. 
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5.1.2 Bus Cyde Decoder 

Table 5-1 shows how the AMD-645 Peripheral Bus Controller 
decodes the PCl command signals when an initiator generates 
a bus cycle. 

Table 5-1. PCI Bus Command Encoding and Types 

CfBE3 C/BEl C/BET CfBEO Command Type 

0 0 0 0 Interrupt Acknowledge 

0 0 0 1 Special Cycles 

0 0 1 0 I/O Read 

0 0 1 1 I/O Write 

0 1 0 0 Reserved 

0 1 0 1 Reserved 

0 1 1 0 Memory Read 

0 1 1 1 Memory Write 

1 0 0 0 Reserved 

1 0 0 1 Reserved 

1 0 1 0 Configuration Read 

1 0 1 1 Configuration Write 

1 1 0 0 Memory Read Multiple 

1 1 0 1 Dual Address line 

1 1 1 0 Memory Read line 

1 1 1 1 Memory Write and Invalidate 

5.2 PCI Bus Commands 

5.2.1 

5-2 

The AMD-645 Peripheral Bus Controller responds to the PCl 
bus commands according to the descriptions in the following 
sections. 

Interrupt Acknowledge 

The AMD-645 Peripheral Bus Controller ignores interrupt 
acknowledge cycles. 

Functional Operations 
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5.2.2 Special Bus Cydes 

The AMD-645 Peripheral Bus Controller monitors all special 
bus cycles. 

5.2.3 I/O ReadjWrite 

Functional Operations 

All I/O accesses not claimed by other PCI targets through the 
assertion of D£VS£L are passed to the ISA bus controller and 
executed as standard ISA bus cycles. The AMD-645 Peripheral 
Bus Controller steers the data between the PCI AD bus and the 
ISA SD bus or the IDE data bus, as required by each cycle type. 
If the access is to an on-chip I/O location, then the data is 
steered between the AD bus, the SD bus, and the selected 
internal location, as required by the cycle type. 

The AMD-645 Peripheral Bus Controller asserts TRDY upon 
completion of all ISA bus accesses. In the case of I/O reads, 
valid data is placed on the PCI AD bus before TRDY is 
asserted. The timing of a PCI cycle forwarded to the ISA bus is 
shown in Figure 5-3 on page 5-6. 

The I/O-related ISA bus signals are TOR, row, and IOCSI6. 
TOR is active during an I/O read cycle, while row is active 
during a write cycle. IOCSI6 asserted indicates that a 16-bit 
slave is responding. A High level on IOCS16 indicates that an 
8-bit slave is responding. 

The AMD-645 Peripheral Bus Controller decodes the PCI 
commands and issues a command in the middle of TC or at the 
beginning of TW1, depending on the setting of bit 7 of the ISA 
Bus Control register, Function 0, offset 40h (see page 7-17). An 
8-bit cycle is four wait states long while a 16-bit cycle has no 
wait states if the default configuration is used. Additional wait 
states can be inserted by setting bit 5 or bit 4 of the ISA Bus 
Control register, or by negating 10CHRDY. 

Figure 5-1 illustrates I/O accesses for both read and write, 
including the insertion of wait states. 
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16-Bit Operaton T1 
I ! I 
! i I I I ) 
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r i I 
LA2HA17 ~===t~l •••••••• t==t~ ••••• 
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I I 

lDRlDWl 

~ ... .n!l"""""""~~"""" I 
IOCHROY 1-1-........ ~---.JIr~r----r-. .. _rr-, .. .. 

I 
5015-508 READ ~! -+--\-I ••••••••• ~::J----H •••• qo 

SD15-S08 WRITE ••• ~=t=t=~==t==t=tJ 
I 

Figure 5-1. I/OAccess 
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For 32-bit or 24-bit accesses to 16-bit lSA bus slaves, or for 32-
bit, 24-bit, or 16-bit accesses to 8-bit lSA bus slaves, the AMD-
645 Peripheral Bus Controller generates multiple lSA bus 
cycles for each PCl bus cycle in order to match the size of the 
access requested by the PCl initiator. Requests for non­
contiguous bytes are handled by converting the access to the 
appropriate lSA bus cycles. The conversion of a single PCl 
cycle to multiple lSA cycles is invisible to the PCl interface, 
except for the increased latency required to complete the 
operation. The AMD-645 Peripheral Bus Controller converts a 
CPU request for 16-bit data from an 8-bit peripheral into two 8-
bit cycles as depicted in Figure 5-2. 

Functional Operations 
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BLCK 

BALE 

LA23-LAl7 

SA19-SAO 

lDR,TOW 

SAO 

IOCHRDY 

SD15-SD8 READ 

SD15-SD8 WRITE 

BLCK 

i n· : Eve~ Byte •.. Odd Byte 
! I I I 

! i ! i ; , ! : 

. i . 
! : \ 
l--LJ1~+-+-+-__ +-+-+-__ +-+-__ +-~~~ 
I I i 
• I' 
I I I I ! 

i i t I : ! Ii, 
I' 'In I n 
I I ,+ __ +-~~--l I. '-t-+---'-+-~ , 

I I 
I I i / I 

~1 i 
I i 

Figure 5-1. 1/0 Cyde 16-Bit to a-Bit Conversion 

The slot address lines SAl, SAD, and SBHE function the same 
for 110 reads and writes as they do for memory reads and 
writes. 

5.2.4 Memory ReadjWrite 

Functional Operations 

The AMD-645 Peripheral Bus Controller directs all memory 
accesses not claimed by other targets to the lSA bus. The AMD-
645 Peripheral Bus Controller steers data between the PCl AD 
bus and the lSA data bus as required by the requested cycle. 

The AMD-645 Peripheral Bus Controller supports bursting 
(multiple read or write transactions). If FRAME and IRDY are 
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PCLK 

SYSCLK 

STOP 

AD31-ADO(READ) 

AD31-AD 1 (WRITE) 

BALE 

CMD 

asserted at the same time, the AMD-645 Peripheral Bus 
Controller will not disconnect if it is able to complete the data 
phase within specified latency requirements. Target latency is 
limited to 16 PCI clocks from the assertion of FRAME for 
initial accesses, and limited to eight PCI clocks from the end of 
the previous data phase for subsequent accesses of a burst 
cycle. All non-posted ISA writes and all ISA reads use delayed 
transactions to meet these latency requirements. Figure 5-3 
shows the timing of a non-posted PCI cycle forwarded to the 
ISA bus. 

M-v~~'VIUk-1u iJulv~)iJulV-vfL 
I 1 I I 1 I I I 
I I ,1 1 : ~ 
i I '--1 I 

I I I I I 
I I I 

I 
I 

I I Ll-I I I I 

I I 
,L l!-

I 
I I I 
I I 

I r-t\ 
I I 

I 

I 

~VIU v vru vlUlV V N !\.J vlVv~~ 
Figure 5-3. Non-Posted PCI-to-ISA Access 
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If the AMD-645 Peripheral Bus Controller is unable to 
complete the initial data phase within the required initial 
latency, it begins a delayed transaction and terminates with 
retry by asserting STOP without asserting TRDY at the end of 
the initial data phase. If the next data phase in a burst cannot 
be completed within the required incremental latency, the 
AMD-645 Peripheral Bus Controller disconnects by asserting 
TRDY and STOP at the end of the current data phase. 

Memory write posting in the AMD-645 Peripheral Bus 
Controller is enabled by setting the Post Memory Write Enable 

Functional Operations 
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bit, configuration register Function 0, offset 46h, bit 0 (see 
page 7-21). When write posting is enabled, TRIJY is asserted 
one clock cycle after both FRAME and IRDY are sampled 
active. The AMD-645 Peripheral Bus Controller completes the 
access on the ISA bus. Attempts to access the ISA bus before 
the posted write is complete must wait for the ISA bus cycle to 
complete. The timing for a posted write cycle is shown in 
Figure 5-4. 

AD31-AD1 (WRITE) I-+--f'---t---'I-+"-+--+-+-t--+--+--+-I-+-+--+---!-

BALE 1-+-+--+---"1-+--+-1 

PCLK 

Figure 5-4. Posted P(I-to-Memory Write 

FundionalOperafions 

The memory-related ISA bus control signals are MEMR, 
SMEMR, MEMW, SMEMW, and MEMCSI6. SMEMR and 
SMEMW are active only if the access is within the first Mbyte 
of memory. The state of MEMCSI6 at the beginning of bus 
cycle state TC determines whether the present cycle is 8-bit or 
16-bit, as shown in Figure 5-5. 
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B-bit Operation 16-bit Operaton ----+ 

BCLK -V IV IV u u u IV -V -V 1Vh-r IV u 
BALE rl I 

LA23-LA17 -SA19-SAO I [ I 

\ 
,..---, ,...---

\ 
,..---, ,...---

.. I I I 
l-

IOCHRDY 

SD15-SD8 READ 

SD1S-SD8 WRITE I- I--

BCLK h-rtvtv-vu-v IV -V u IV IV IV u 
Figure 5-5. ISA Bus Memory Access Cycle 
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The command signals become active at the start of TC for 16-
bit cycles, or in the middle of TC for 8-bit cycles. The falling 
edge of a command signal can be delayed by one or two BCLKs 
by setting bit 7 of the ISA Bus Control register, Function 0, 
offset 40h (see page page 7-17). Under default settings, the 
command signals are negated at the beginning of TW5 for an 8-
bit operation, and at the beginning of TW2 in the case of a 16-
bit operation. It may be necessary to delay the rising edge of 
command signals by one BCLK. This delay can be achieved by 
setting bit 5 of the ISA Bus Control register. For slow 
peripherals, wait states may be inserted by pulling IOCHRDY 
Low by the middle of TW4 for 8-bit cycles and by the beginning 
of TW2 for 16-bit cycles. 

The AMD-645 Peripheral Bus Controller converts a PCI bus 
master request for 16-bit, 24-bit, or 32-bit data from an 8-bit 
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ISA memory into two, three, or four 8-bit cycles, respectively. 
A request for 32 bits from a 16-bit ISA slave results in two 16-
bit accesses. The AMD-645 Peripheral Bus Controller also 
converts requests for non-contiguous bytes by converting the 
access to the appropriate ISA bus cycles. These conversion 
cycles are shown in Figures 5-6, 5-7, and 5-8. 

1+--- Even Byte ---+/001----
I , 
i 

I 
BCLK 

I 
BALE ~----+--+-+--+----+-----+-+--t----'-----+-t--

! ! 

L~3-~17111t==t=~IIIIII~IIII~~II~II~"II~II~. 

i\iIEMR, IVIEIii\W --+-t--. 
'-+--+-+--+~ 

SA19-SAO 1I1I.:t=t===!==t=t===t==1==t===t=!==t===t=~ 
i 
I 

i I I 
:sJiifEJV!R,5IVIEIii\W --+-h, )-h I 

'-+--+-+--+---'1 1 '--1'-----+--+-+--1 

SAO - .... -1--+--+--+--+---11---1 ' 

~ .... rr,. .......................... .. 
lOCH ROY -111111111111I1rrll1l1l1l1l1l1l1l1t111. 

5015-508 REAO --+-tl.IIIIIIII.r=t=~II.IIIIIIIIIIr=t=. 

5015-508 WRITE 1I1I1It==l==~==t==r:==t=} '-_+-+-_+-+-_+--1 
BCLK 

Figure 5-6. ISA Bus Memory Cycle: 16-Bit to a-Bit Conversion 
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~ Byte 0 Operation---. ~ Byte 1 Operation-+ _ Byte 2 Operation-+ _ Byte 3 Operation ---. 

i I I I Jv I I I 
~ 01 V V~I\J\J\J\J I VV ~ ~ ~v vv v~~~ ~ 
c- I 

BCLK 

BALE 

LA23-LA17 • 
I 

SAI9-SAO - i 
I ,I Ir-!\I :-- r- \ r-~ 'r-

I . 
~ :-,-

\ I-!\I r- \ r-i\ 

SAl - I 

SAO ~ IJ I 

~ 
~ 

lOCH ROY ~ 

5015-508 REAO • 
SOl-SOB WRITE - ~ H )- I-

BCLK ~VVV~~~~N~~~VV ~ ~ ~ ~IV V V V ~ ~ 

Figure 5-7. Memory Cycle 32-Bit to a-Bit Conversion 
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BALE 

, I ! 
'--+--lH'--+----lt--

I I 

SAl ,... ... --r--+--;........I 

SAO ,.. ... --f--+-f--+-f--l--t-' 

~"'~"-~-+-+--+--~+--r-~~--~-+--+--

lOCH ROY 1-ll.rt-, ..... r-lI ...... r-lI •• "l •• 
5015-508 REAO f--+-f-tl.t::::P ••• =t=-•••• =t::JI •• t::::D. 

5015-508 WRITE ,..."'I"""-+--+--+ .... '-+---+--+-' 

BCLK 

Figure 5-8. Memory Cycle 3l-Bit to 16-Bit Conversion 

Fun~onalOperanons 

If the memory accessed is ROM, the timing is different for 
command signals MEMR and SMEMR, which become active at 
the falling edge of BALE. Both 8-bit and 16-bit ROM access 
cycles are three wait states long. They can be programmed to 
be zero or one wait states using bit 1 of the ISA bus controller 
configuration register (see page 7-17). Figure 5-9 shows a ROM 
access. Figure 5-10 shows requests for 32 bits of data from 8-bit 
ROMs. 
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B-bit Read 16-bit Read 

BCLK iv I 
ui\J rv1u u \JIVrv V U\J \J IVI~ 

i-~ r I BALE 

LA23-LA17 -
SA19-SAO - ,-- r--

\ 

r-- 1,-
\ 

SAO -~ 
IOCHRDY I ,.. 

SD lS-SDB READ • 
SD lS-SDB WRITE )-- r-

BCLK fvfutu IV V \J rv V \J rv u \J rv IV G 

Figure 5-9. ROM Access 
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I+- Byte 0 Operation _I+- Byte 1 Operation _I+- Byte 2 Operation __ Byte 3 Operation -

I I i II Iii iii !! I I 'l' I I Ii! 

::~I !~'*~~HmHftt#itH#, 
1- I iii i I I I ! I I I I 

lA23-LA17. 

l I I! I! I i I I I I I 
SA19-SAO _ iii I ! I I I I Iii I 

M£MRMEMW it!\ i I r-hl I I I hi I I 1 ~I\I I I I 
SAl .1 I I I I iii I i I""'! -+-+i --+1_1r-+-+-+--+-+I--+I_;r--

SAO ~!"""I"""'t-' +-+--+I_ir--+'I,I I I i I I \! ' I I 

5BRE~ i I I II 
i I I 

~~~n. .. .r~ .............. .. 
I I 

IOCHRDY 1-r-' •• ~ •••• 1I ••• I.-' ••• MJII. 
SD15-SD8 READ f-+--It ••• ~ ••• ¢ ••• I!Ij=-••• ctll. 

SD15-SD8WRITE - } }~ ~14-+-+--l~ 

BCLK ~ V \J~rvMv V V~J~~IV\J Vrv~~ IV V V VIVI'-

Figure 5-10. ROM Cycle :J2-Bit to a-Bit Conversion 
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5.2.5 

5-14 

SAl, SBHE, and SAO are a direct decode of the CIBE'J-CIBEU 
inputs from the PCI bus. During a conversion cycle, SBHE and 
SAO are toggled so that the appropriate bytes are accessed, as 
shown in Table 5-2. 

Table 5-2. ISA Byte and Word Accesses 

SBRE SAO Description 

0 0 16-Bit 

I 0 a-Bit, LSB 

0 1 a-Bit, MSB 

I I undefined 

Configuration ReadjWrlte 

As a target, the AMD-645 Peripheral Bus Controller responds 
to both read and write configuration cycles. Access to the 
configuration address space requires device selection decoding 
to be done externally via the IDSEL pin, which functions as a 
chip select signal. The IDSEL signal associated with device 
number 0 is connected to AD16, IDSEL of device number 1 is 
connected to AD17, and so forth. The connection of the AMD-
645 Peripheral Bus Controller IDSEL is system-specific, but 
the recommended connection is to AD18. 

If the AMD-645 Peripheral Bus Controller is selected during a 
PCI master-initiated configuration cycle, DEVSEL is asserted 
two clocks after FRAME assertion. On PCI-to-configuration 
register reads, the AMD-645 Peripheral Bus Controller drives 
the requested configuration register data onto AD3l-ADO, 
asserts TRDy four clocks after FRAME is asserted, and 
negates TRDY and DEVSEL one clock after IRDY is asserted. 
On PCI-to-configuration register writes, the AMD-645 
Peripheral Bus Controller asserts TRDY four clocks after 
FRAME is asserted or two clocks after IRlJY is asserted, 
whichever is later. Data is strobed into the configuration 
registers the cycle before TRDY is asserted. 

The timing of these cycles is shown in Figures 5-11 and 5-12. 
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I i I 
, 

I i 
I I X Address ! Data 

I 
IDSEL 

I 
C/BEH/BEO cfg-rd X BE's I 

\ I I 

\ I 

STOP I \ I 

I \ I 

PCLK ~ ~ ~ r----Y-'----~ ~ 
Figure 5-11. Configuration Read Cycle 

PCLK r--L-~ ~ ~ ~ r--L-[L 
\ I 

AD X Address Data-in 

IDSEL 

cfg-wr X BE' 

IRDY \ I 

TRDY \ I 

STOP \ I 

\ I 

PCLK r--L-~ ~ ~ ~ ~ ~ 
Figure 5-11. Configuration Write Cycle 
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5.2.6 

5.2.7 

5.2.8 

5.2.9 

5-16 

Memory Read Multiple 

The memory read multiple command is treated the same as a 
memory read command by the AMD-645 Peripheral Bus 
Controller. 

Dual Address Line 

The AMD-645 Peripheral Bus Controller supports 32-bit 
addressing only, so dual address line commands are ignored. 
There is no response. 

Memory Read Line 

The AMD-645 Peripheral Bus Controller treats the memory 
read line command just as it does the memory read command. 

Memory Write Invalidate 

The AMD-645 Peripheral Bus Controller treats the memory 
write invalidate command just as it does the memory write 
command. 

Functional Operations 
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5.3 PCI Bus Features 

5.3.1 Back-to-Back Cydes 

5.3.2 

As a target, the AMD-645 Peripheral Bus Controller can 
respond to fast back-to-back cycles as described in the pcr 
specification. All back-to-back cycles by the same initiator 
require at least one turn-around cycle, except when both 
transactions are writes to the same target. 

Subtradive Decoding 

! 
PCLK I 

II 

Subtractive decoding ensures that every pcr bus access gets a 
response. Any pcr cycle not claimed by other targets and 
whose address is not defined in the AMD-645 Peripheral Bus 
Controller address block is forwarded to the rSA bus. The 
timing for subtractive decoding is shown in Figure 5-13. 

~I~~ __ ~ ____ ~ ____ ~ ____ ~ ____ ~/r-~-----
mml \~--~----~----~----~~,--­
mm!------r-----~I----r_----r_------rll' ----r_-----

I I 
lJEVSE[ I----!---r'--=Fa+cst-~-,-!-;---,X Slow \ S~b I I ~~~~~~-~~I~---!-----
I' , 

PCLK II 
I 

Figure 5·13. Subtractive Decode Timing 

5.3.3 ISA Bus Control Register 

Functional Operations 

Bus control options can be programmed via the rSA Bus 
Control register, Function 0, offset 40h (see page 7-17). This 
register controls the number of wait states to be inserted in the 
8-bit and 16-bit slot cycles and determines the output drive of 
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the slot bus buffers. More than five wait states are possible if 
10CHRDY is pulled Low before the last normal wait state. 

5.4 ISA Bus-Initiated Cydes 

5.4.1 

5-18 

The AMD-645 Peripheral Bus Controller is responsible for 
forwarding ISA bus cycles to the PCI bus. The only two 
initiators on the ISA bus are the DMA controller and the ISA 
bus master. The DMA controller can only generate memory 
read and write cycles, while an ISA master can generate I/O as 
well as memory cycles. 

Masters must repeat a read or write transaction that is 
terminated with retry. Masters must assert IRDY within eight 
clocks during all data phases. Ideally, IRDY is asserted with no 
delay on all data phases. 

DMA·lnitiated Cycles 

In the PC/AT, DMA transfers occur between peripherals and 
memory at a data width of either 8 bits or 16 bits. Of the seven 
external DMA channels available, four are used for 8-bit 
transfers and three for 16-bit transfers. One byte or word is 
transferred in each DMA cycle. 

Normally, an add-on card issues a DMA request by asserting 
one of the DRQ7-DRQ5 or DRQ3-DRQO signals. When the 
AMD-645 Peripheral Bus Controller detects this request and 
the request is a read from memory, it generates a request to 
the PCI arbiter. When it receives a PCI grant, the AMD-645 
Peripheral Bus Controller initiates a PCI memory read 
transaction using the current DMA address, prefetching all 
data within the addressed doubleword. When the transaction is 
complete, the AMD-645 Peripheral Bus Controller asserts the 
corresponding DACK line to indicate a DMA acknowledge. 
Prefetch data is transferred in response to subsequent DMA 
requests without further PCI bus accesses. 

When the AMD-645 Peripheral Bus Controller detects a 
memory write request, it asserts the corresponding DACK line 

Functional Operations 
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to indicate the DMA acknowledge, reads the data from the 
DMA device, and merges the data into a single doubleword. 
When the last byte of the doubleword has been read, the AMD-
645 Peripheral Bus Controller generates a request to the PCI 
arbiter. When it receives a PCI grant, it starts a PCI memory 
write transaction for the entire doubleword with appropriate 
byte enables. 

AEN and BALE go High after the DMA is acknowledged and 
any pending ISA bus cycle has completed. The DMA address is 
placed on LAZ3-LAZO and SA19-SAO. Two DMACLK cycles 
later, either MEMR and row or MEMW and TOR are asserted, 
depending on the direction of the transfer. If the ISA 
Command Delay bit of the ISA Bus Control register is set, 
MEMR is asserted one DMACLK cycle earlier. The command 
remains active for three DMACLK cycles. The data transfer 
takes place on the rising edges of command signals. TC is 
activated before the end of the command if the transfer is from 
one 8-bit device to another or one 16-bit device to another. If 
the transfer is from a 16-bit device to an 8-bit device, the 
command signals are again asserted after a delay of two 
DMACLK cycles and the transfer is complete. Figure 5-14 
shows the timing for a typical DMA transfer. 

Due to concurrent PCI and ISA bus operation during DMA, the 
timing on each bus is independent of the state of the other bus. 
The state of the data buffers determines when PCI bus 
requests are generated and when DMA wait states are 
generated by negating IOCHRDY. PCI bus requests to the 
arbiter during memory reads are issued only when the memory 
read buffer is empty. During memory writes, PCI bus requests 
are issued when the MSB of the memory write buffer is full. 
IOCHRDY is negated when the memory read buffer is empty 
during memory reads, or when the memory write buffer is full 
during memory writes. 
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Figure 5-14. DMA Transfer Cycle 

5.4.2 
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ISA Bus Master Initiated Cydes 

An ISA bus master card issues a DMA request on the ISA bus, 
as shown in Figure 5-15, using a DMA channel which has been 
placed in the cascade mode. The AMD-645 Peripheral Bus 
Controller responds with an acknowledge signal in the same 
manner as for a DMA cycle. The add-on card then gains control 
of the ISA bus by asserting the MASTER signaL Unlike DMA 
cycles, there can be multiple data transfers in master mode. An 
ISA bus master can generate both memory and 110 accesses. 
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DCLK (internal) I 
! I 

DRQ7-DRQ, DRQ5, DRQ3-DRQO l---.iJr+--+---+--+-'\..i--+-_+--+_+--+-_+--+-_+--+-_+-_ 

lJilJJ\7-DACKS, lJAOO-~ I 
~I--+--c--+-~\..-+_-+--+-+_-+--+-__ -+--+-+---; 

I 
AEN 1--+--+--+---"'" I....+--+ __ +--+--+ __ +--+--+ __ +-.Jj 

BCLK I 
Figure 5-15. ISA Bus Master Arbitration Timing 

FuncuonalOperauons 

When the AMD-645 Peripheral Bus Controller detects MEMR 
or MEMW active, it starts the PCI cycle, asserts FRAME, and 
negates 10CHRDY. This procedure guarantees that the ISA 
cycle will not complete before the PCI cycle has provided or 
accepted the data. 10CHRDY is asserted when IRDY and 
1'RI>Y are sampled active. Figure 5-16 shows an ISA bus 
master memory read, and Figure 5-17 shows a ISA bus master 
memory write. 

The ISA bus and PCI bus operate concurrently. A separate PCI 
bus request is issued for each ISA master command and the 
PCI bus ownership is relinquished after the transaction is 
completed. The AMD-645 Peripheral Bus Controller converts 
ISA bus master 110 cycles into PCI 110 cycles. The timing of 
these cycles is similar to that of the memory cycles shown in 
Figures 7-16 and 7-17, with the single substitution of TOR and 
row for MEMR and MEMW. 
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'v PCLK IV IV \J IV \J \J IV IV !U V \J \J \J ~ 0J IV ~ "V, 
Ir- ---, r-- ---, '-- ---, '-- >---. --

'--r-- r-- --' r--~ r-- - r-~ BCLK 

- f--

SD16-SDO 

IOCHRDY \ 

LJ 

AD31-ADO(READ) ::J. - -C r--
r--

LiJ TROY 

PCLK 'IV IV IV IV IV \J \J ~ 

Figure 5-16. ISA Bus Master-to-PCI Memory (Memory Read) 

PCLK IV IV IV i\.J IV IV IV IV !U V "V !U "V !U V "V V "V \J'r 

---r- i--r-, - --. -'r 
r--f-- '--I---' f-- ,--I - ~ BCLK 

1-r--

SD15--SDO 

IOCHRDY 

\.f-l 
AD31-ADO(READ) I 

TROY IL 
PCLK IV IV IV IV IV IV IV IV IV iU "V V "V V -V IV iU iU V 

Figure 5-17. ISA Bus Master-to-PCI Memory (Memory Write) 
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5.5 PCI Bus Arbitration 

The signals PREQ and PGNT are used to control requesting 
and granting of the PCI bus between the AMD-645 Peripheral 
Bus Controller ISA bridge and the AMD-640 System Controller. 
The AMD·640 System Controller write buffer control is also 
implemented in the bi-directional protocol to ensure data 
coherency during DMA and master mode operations. The 
AMD-645 Peripheral Bus Controller write poster is also 
disabled whenever the AMD·640 System Controller write 
buffers are disabled. 

5.6 1/0 and Memory Mapping 

IDE Bus I/O Location 

Bus Master IDE 
Register I/O Location 

ISA Bus I/O Location 
(On-Chip) 

Func6onalOperauons 

The AMD·645 Peripheral Bus Controller decodes PCI bus 
addresses to determine the destination of a PCI memory or 110 
request. The AMD·645 Peripheral Bus Controller address 
decoder distinguishes five general regions for memory or 110 
accesses. The region selected is a function of the PCI address, 
the PCI cycle type, and the values placed in the configuration 
registers that control memory mapping. The five general 
regions are described in the following paragraphs. 

The AMD·645 Peripheral Bus Controller generates an IDE bus 
access cycle via positive decoding and responds to the cycle 
when it recognizes an IDE target address. 

An internal 110 access cycle is generated via positive decoding 
to the appropriate bus master IDE register 1/0 block, and is 
responded to by the AMD·645 Peripheral Bus Controller when 
it recognizes a bus master IDE register target address. The 
base address of the bus master IDE registers is set by the 
configuration base registers and the size is fixed at 16 bytes (8 
bytes for each channel). 

An ISA bus 110 access cycle is generated via subtractive 
decoding and is responded to by the AMD-645 Peripheral Bus 
Controller when it recogniz€s an on-chip address during the 
ISA bus cycle. 
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ISA Bus I/O Location 
(Off-Chip) 

ISA Bus Off-Board 
Memory Location 

A standard ISA bus I/O access cycle is generated via 
subtractive decoding when no other PCI slave responds to a 
PCI I/O cycle. Data is passed between the PCI data bus (AD31-
ADO) and the ISA data bus (SD15-SDO). ROMCS/KB'C'S is 
asserted to select the keyboard controller if the I/O address is 
port 60h or port 64h. 

Standard 8-bit or 16-bit ISA bus cycles are generated when the 
AMD-645 Peripheral Bus Controller detects a memory access 
in the ISA slot bus address range. Data is passed between the 
PCI data bus (AD31-ADO) and the ISA data bus (SD15-SDO). 
The AMD-645 Peripheral Bus Controller determines off-board 
memory locations through subtractive decoding of a PCI-to-ISA 
access (when none of the other targets asserts DEVSEL). If the 
ISA address is defined as a ROM region, ROMcS/KB'C'S is 
asserted. 

5.&.1 1/0 Mapping 

On-Chip I/O 

5-24 

I/O addresses that are not inhibited by DEVSEL are run as ISA 
bus cycles. The data steering is based on the actual I/O 
addresses, depending on whether the I/O location is on-chip or 
off-chip. 

For on-chip centralized and distributed DMA devices, the ISA 
bus cycle is run normally. Only the steering on read cycles is 
affected. ISA bus masters have access to all on-chip registers. 
The centralized DMA I/O locations are at a fixed address, as 
shown in Table 5-3, while the distributed DMA I/O locations 
are at a programmable base address. 
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Table 5-3. I/O Fixed Address Mapping 

Address Device location 

Ooooh-OOOFh DMA#1 On·chip or PCI bus 

OOBoh-oOBFh DMA page registers On-chip 

OOCOh-OODFh DMA#2 On-chip or PCI bus 

o 170h-0 177h IDE channel 2 IDE bus 

01 Foh-Ol F7h IDE channell IDE bus 

0376h IDE channel 2 IDE bus 

03F6h IDE channell IDE bus 

0010h-007Fh.0090h-00BFh. 
OOEOh-o 16Fh. 0 17Bh-0 1 EFh. GeneralljO Locations PCljlSA bus 0IFBh-0375h.037Bh-03F5h. 
03F8h-FFFFh 

SA Bus I/O All 110 write cycles drive the data from the AD bus onto the SD 
bus and generate an row strobe. All 110 read cycles drive data 
from the SD bus onto the AD bus and generate an TOR strobe. 
The AMD-645 Peripheral Bus Controller drives data onto the 
SD bus during all on-chip reads, while the SD bus is the data 
source for all other 110 reads. 

5.6.2 Memory Mapping 

Functional Operations 

Memory accesses are divided into PCI memory, ROM, and ISA 
bus memory accesses. Table 5-4 shows the various memory 
regions and the destinations (PCI, ROM, or IS A) supported by 
the AMD-645 Peripheral Bus Controller. 
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Table 5-4. Memory Address Mapping 

5-26 

Range Address Destination Comments 

o to 786Kbytes OOOOOh-BFFFFh 
PCI bus space Selected by active UEVill 
ISA bus space (By subtractive decode) 

PCI bus space Selected by active UEVill 
786 Kbytes to Cooooh-EFFFFh ISA bus space (B~ subtractive decode) or 
960Kbytes se ected by ROM decode 

ISA ROM space control 

960Kbytes to I FOOooh-FFFFFh 
ISA bus space 

(By subtractive decode) Mbyte ISA ROM space 

I Mbyte to 15.875 IOOoooh-FDFFFFh 
PCI bus space Selected by active UEVill 

Mbytes (By subtractive decode) ISA bus space 

15.875 Mbytes to FEOOOOh-FFFFFFh 
PCI bus space Selected by active UEV5TI 

16 Mbytes (By subtractive decode) ISA bus space 

16 Mbytes to 128 IOOOOOOh-7FFFFFFh 
PCI bus space Selected by active UEV5TI 

Mbytes (By subtractive decode) 

128 Mbytes to 
(4Gb~es -
512K yte) 

(4Gb~es -
512K ytes) 
to 4G 

Aliased ISA bus space 

PCI bus space Selected by active UEVill 80000000h-FFF7FFFFh 
Aliased ISA bus space By subtractive decode only 

(B~ subtractive decode) or 
FFF8000oh-FFFFFFFFh ISA ROM space se ected by ROM decode 

control 

When a PCI memory access is generated, one of the following 
events will occur. 

• If the DEVsEL input is sampled active within the fast, 
medium, or slow sample periods, the AMD-645 Peripheral 
Bus Controller is deselected and a PCI target device 
completes the cycle. 

• If the DEVsEL input is not sampled active within the fast, 
medium, or slow sample periods, the AMD-645 Peripheral 
Bus Controller executes a subtractive decode which directs 
the access to the ISA bus. 

When a master mode or DMA ISA memory access is generated, 
the AMD-645 Peripheral Bus Controller initiates a PCI cycle. 
IF DEVSEL is not asserted within the fast, medium, or slow 
sample periods, the AMD-645 Peripheral Bus Controller 
executes a subtractive decode which directs the access to the 
ISA bus, and IOCHRDY is re-asserted to allow the ISA cycle to 
complete. 

Functional Operations 
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Because the AMD-645 Peripheral Bus Controller subtractive 
decode method can be used to alias ISA memory space into the 
upper CPU/PCI address regions, ISA memory that is normally 
'hidden' behind DRAM in the lower 16 Mbytes can be accessed 
via the aliased space. However, DMA and master mode cycles 
to the ISA memory areas in such configurations are not 
permitted, because conflicts with PCI bus slaves may arise. 

All memory accesses below 16 Mbytes not accepted by PCI bus 
devices through the assertion of DEVSEL are directed to the 
ISA bus. The AMD-645 Peripheral Bus Controller asserts 
DEVSEL for the cycles and generates standard ISA cycles. It 
also provides the data latching and steering logic to allow the 
PCI initiator to perform 8-bit, 16-bit, 24-bit, or 32-bit accesses 
to either 8-bit or 16-bit ISA memory devices. 

Accesses to the PCI bus performed subtractively above 16 
Mbytes alias to the 24-bit ISA bus addresses. PCI accesses to 
these regions should be performed only if no DMA or master 
mode cycles ever access the referenced locations, because a 
slot bus memory device may occupy the same aliased address 
an PCI bus memory and bus contention would occur. 

Access to system ROM is provided in the top 512 Kbytes of the 
aliased ISA bus address space for correct reset vectoring. 

5.6.3 System ROM Memory Mapping 

FuncuonalOperauons 

Setting of the bits in ROM decode control enable different 
address ranges to be included in the ROMcs decode. All PCI 
accesses in the highest 512 Kbytes of each 16 Mbyte memory 
space (XXF80000h to XXFFFFFFh) are always system ROM 
accesses. System ROM accesses are a subset of ISA bus 
accesses. Standard ISA bus accesses are generated on system 
ROM accesses, with the following differences: 

• ROMCS is always asserted on system ROM accesses. XDIR 
is set to reflect the cycle type, read or write. 

• Additional ISA bus wait states can be programmed for 
system ROM accesses via the ROM Wait States bit of the 
ISA Bus Control register. 
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Flash Memory 
Support 

5-28 

The AMD-645 Peripheral Bus Controller provides the data 
latching and steering logic to allow the initiators to perform 8-
bit, 16-bit, 24-bit, or 32-bit accesses to 8-bit system ROMs. It 
also performs the required ISA bus cycles to assemble and 
latch the appropriate data and to present it to the PCI initiator 
as requested. System ROM is also accessible by ISA bus 
masters and DMA cycles. 

Video ROM and fixed disk ROM, memory range COOOOh to 
CFFFFh, can be defined to be in the system ROM range using 
bits 7-0 of the ROM Decode Control register (Function 0, offset 
43h). The programmable values of these bits are shown in 
Table 5-5. Setting the indicated bit enables the address range 
shown to be included in the ROMCS decode. 

Table 5-5. ROM Decode Control Register 

Bit Value Address Range Enabled 

Bit 7= 1 FFFEOOooh-FFFEFFFFh Enabled 

Bit6= 1 FFFBOOooh-FFFDFFFFh Enabled 

Bit 5 = 1 OOOEBOOOh-OOOEFFFFh Enabled 

Bit4= 1 000EOOOOh-000E7FFFh Enabled 

Bit3 = 1 OOODBOOOh-OOODFFFFh Enabled 

Bit 2 = 1 OOODOOoOh-OOOD7FFFh Enabled 

Bit 1 = 1 OOOCBOOOh-OOOCFFFFh Enabled 

Bit 0= 1 OOOCOOOOh-OOOC7FFFh Enabled 

Subtractive decodes are always performed, and the ROM 
access may be inhibited by a PCI target that is asserting 
DEVSEL and claiming the cycle. 

Support for programmable flash memory is provided by 
enabling write cycles to the BIOS ROM regions that reside on 
the X-bus. Bit 0 of the ISA Bus Control register (Function 0 
offset 40h) is provided to enable write cycle generation. 

FuncuonalOperauons 
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5.7 Clock Generation 

PClK 

OSC 

BClK 

The clocks described in the following paragraphs are used or 
generated by the AMD-645 Peripheral Bus Controller. 

This input signal is the PCI clock used to synchronize the 
interface to all PCI bus devices. 

This input signal is a 14.318-MHz clock common to the ISA bus 
signal OSC. It is used by the internal RTC. 

This output signal is the ISA bus system clock. It is derived 
either by a division of PCLK by 2, 3, 4, 5, 6, 10, or 12, or by a 
division of OSC by 2. BCLK timing is controlled by 
programming the ISA Clock Control register, Function 0, offset 
42h (see page 7-18). Bit 3 of this register, the ISA Clock Select 
Enable bit, is cleared at reset, forcing BCLK to default to a 
value of = PCLKl4. 

To program a different time value for BCLK, take the following 
steps. 

1. Clear bit 3 of ISA Clock Control register. 

2. Program bits 2-0, the ISA Bus Clock Select bits of this 
register, writing the value selected from Table 5-6. 

3. Set bit 3 of ISA Clock Control register. 

Table 5-6. ISA Bus Clock Select Bit Programming 

Bit 2 Bitt Bit 0 BCLK Value 

0 0 0 PCLK / 3 (default) 

0 0 1 PCLK/2 

0 1 0 PCLK/4 

0 1 1 PCLK/6 

1 0 0 PCLK/5 

1 0 1 PCLK/l0 

1 1 0 PCLK/12 

1 1 1 05C/2 
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5.8 Direct Memory Access 

5.8.1 

5.8.2 

5-:50 

The DMA controllers are 8237-compatible, have internal 
latches for latching the middle address bits output by the 8237 
megacells on the data bus, and have 74LS612 memory mappers 
to generate the upper address bits. 

The DMA logic controls transfers between an 110 channel and 
on-board or off-board memory. This logic generates a bus 
request to the PCI bus when an 110 channel requests a DMA 
operation. Once a bus grant has been issued, and any pending 
access to the ISA bus is completed, the DMA controller drives 
the PCI address bus and the slot address bus. DMA transfers 
can occur over the full 16 Mbyte range available on the slot bus 
and the entire 32-bit address range of the PCI bus. 

DMA Controllers 

The AMD-645 Peripheral Bus Controller supports seven DMA 
channels using two 8237 equivalent megacells capable of 
running at BCLK. This option is programmable via the Type F 
DMA Control register (Function 0, offset 45h). DMA controller 
1 contains channels 0 through 3. These channels support 8-bit 
I/O adapters. They are used to transfer data between 8-bit 
peripherals and 8-bit or 16-bit memory. Each channel can 
transfer data in 64-Kbyte pages within the first 16 Mbytes of 
the PCI memory space. 

DMA controller 2 contains channels 4 through 7. Channel 4 is 
used to cascade DMA controller 1, so it is not available 
externally. Channels 5 through 7 support 16-bit 110 adapters to 
transfer data between these adapters and 16-bit system 
memory. Each channel can transfer data in 128-Kbyte pages 
within the first 16 Mbytes of the PCI memory space. Channels 
5, 6, and 7 are meant to transfer 16-bit words only and cannot 
address odd bytes in system memory. 

DMA Controller Registers 

The 8237 megacells can be programmed anytime PGNT is 
inactive, i.e., when DMA controllers are not in operation. Table 
5-7 lists the I/O addresses of all slave and master DMA 
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controller registers that can be read or written in the 8237 
megacells. Channels 0-3 of the master and slave DMA 
Controllers control system DMA Channels 0-3. There are 16 
master and slave DMA controller registers. 

The slave and master DMA controller ports are listed in Table 
5-7. 

Table 5-7. Ports oOh-OFh Master DMA Controller 

Slave I/O Address Bits Master I/O Address Bits Register Name Access 
0000 0000 1100 OOOx 0000 0000 OOOx 0000 Ln a tiase/Lurrent AClClress KW 
0000 0000 1100 001x 0000 0000 OOOx 0001 Ln 0 tiaSejLUrrent Count KW 
0000 0000 1100 01 Ox 0000 0000 OOOx 00 10 cn 1 Base/Current AdClress RW 
0000 0000 1100 011x 0000 0000 OOOx 00 11 Ln 1 tiaSejLUrrent Lount KW 
0000 0000 11 00 100x 0000 0000 OOOx 0100 cn 2 Base/Current Address RW 
0000 0000 11 00 101 x 0000 0000 OOOx a 10 1 cn 2 tiase/current count KW 
0000 0000 11 00 11 Ox 0000 0000 OOOx 0110 Ln 3 tiaSejLurrent AClClress KW 
0000 0000 11 00 111 x 0000 0000 OOOx 0111 cn 3 Base/Current Count RW 
0000 0000 110 1 OOOx 0000 0000 OOOx 1000 ~tatus/CommanCl KW 
0000 0000 1101 001x 0000 0000 OOOx 100 1 write Kequest WU 
0000 0000 1101 010x 0000 0000 OOOx 1010 Write Smgle Mask WO 
0000 0000 1101 011x 0000 0000 OOOx 1011 Write MoCle WU 
0000 0000 1101100x 0000 0000 OOOx 1100 uear tiyte I'omter ~/~ wu 
0000 0000 1101 100x 0000 0000 OOOx 110 1 Master Clear WO 
0000 0000 11 01 11 Ox 0000 0000 OOOx 1110 Clear Mask WU 
0000 0000 1101 l11x 0000 0000 OOOx 1111 KfW All MaSk tilts KW 

I Nore: 
Not all address bits are decoded. 

FuncfionalOperauons 

When writing to a channel's address or word count register, the 
data is written into both the base register and current register 
simultaneously. When reading a channel address or word count 
register, only the current address or word count can be read. 
The base address and base word count are not accessible for 
reading. 

The address and word count registers for each channel are 16-
bit registers. The value on the data bus is written into the 
upper byte or lower byte, depending on the state of the 
internal addressing flip-flop. This flip-flop can be cleared by 
the Clear Byte Pointer Flip-Flop command. Following this 
command, the first read/write to an address or word count 
register will read or write to the least significant byte of the 16-
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5.8.3 

5.8.4 

5-12 

bit register and the byte pointer flip-flop will toggle back to 
zero. 

The 8237 DMA controller megacells allow the user to program 
the active level of the DREQ and DACK signals to be Low or 
High. Because the two megacells are cascaded together 
internally on the chip, DREQ should always be programmed 
active High and DACK active Low. 

When programming the 16-bit channels (DMA controller 2, 
channels 5, 6, and 7), the address written to the base register 
must be the real address divided by two. The base word count 
for these channels is the number of 16-bit words to be 
transferred, not the number of bytes, as is the case for the 8-bit 
channels (DMA controller 1, channels 0, 1, 2, and 3). It is 
recommended that all internal locations in the 8237 megacells, 
especially the mode registers, should be loaded with some 
valid value, even if the channels are not used. 

Middle Address Bit Latches 

The middle DMA address bits are held in an internal 8-bit 
register. The DMA controller drives the value to be loaded 
onto the internal data bus, then issues an address strobe signal 
to latch the data bus value into this register. An address strobe 
is issued at the beginning of a DMA cycle and any time the 
lower 8-bit address increments across the 8-bit subpage 
boundary during block transfers. This register cannot be read 
or written to externally. It is loaded only from the address 
strobe signals from the megacells, and the outputs go only to 
the AD16-AD8 pins. 

Page Registers 

The AMD-645 Peripheral Bus Controller uses two 74LS612 
cells to generate the page registers for each DMA channel. The 
page registers provide the upper address bits during DMA 
cycles. DMA addresses do not increment or decrement across 
page boundaries. Page boundaries for the 8-bit channels 
(channels 0,1,2, and 3) are every 64 Kbytes. Page boundaries 
for the 16-bit channels (channels 5, 6, and 7) are every 128 
Kbytes. There are 32 8-bit registers between the 612 megacells. 
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Page registers must be written at the I/O addresses shown in 
Table 5-8 to select the correct page for each DMA channel 
before any DMA operations are performed. Address locations 
between 080h and 08Fh other than those shown in the table 
are not used by the DMA channels, but can be read or written 
to by a PCI bus master. 

Table 5-S. Ports sOh-SFh DMA Page Register Access 

Page DMA 1/0 Address Register 
Channel Bits 15-0 

Register Name 
Address 

87 0 0000 0000 1000 0111 
0000 0000 1000 0011 

2 0000 0000 1000 0001 
3 0000 0000 1000 11 01 
5 0000 0000 1000 1111 
6 0000 0000 1000 1011 
7 0000 0000 1000 1001 
4 00000000 1000 1010 

The page register is used to set the values for AD23-AD16 bus 
lines. In normal operation, zeroes are driven onto PCI address 
bits AD31-AD24 during DMA cycles, making the AMD-645 
Peripheral Bus Controller backward-compatible with the 
PC/AT standard. 

5.8.5 DMA Address Generation 

FuncuonalOperauons 

DMA addresses are organized as upper, middle, and lower 
address portions. 

The upper address portion selects a specific page, and is 
generated by the page registers in the 74LS612 megacells. The 
page registers for each channel must be set up by the system 
before a DMA operation. DMA addresses do not increment or 
decrement across page boundaries. Page sizes are 64 Kbytes 
for 8-bit channels 0 through 3, and 128 Kbytes for 16-bit 
channels 5 through 7. The DMA page register values are output 
on PCI address bus AD31-AD16 (8·bit channels) and AD31-
AD17 (16-bit channels). 

The middle address portion, which selects a block within the 
page, is generated by the 8237 megacells at the beginning of a 
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DMA operation and any time the DMA address increments or 
decrements through a block boundary. The block size of an 8-
bit channel is 256 bytes, while that of a 16-bit channel is 512 
bytes. The middle address portion is output by the 8237 
megacells onto the internal data bus during state S1. The 
internal middle address bit latches latch this value in. The 
middle address bit latches are output on PCI address bits 
AD15-AD8 for 8-bit channels and AD16-AD9 for 16-bit 
channels. 

The lower address portion is generated directly by the 8237 
megacells during DMA operations, and the lower address bits 
are output on PCI address bits AD7-ADO for 8-bit channels and 
AD8-AD1 for 16-bit channels. 

SBHE is configured as an output during all DMA operations It 
is driven as the inversion of ADO during 8-bit cycles, and 
forced Low for all 16-bit DMA cycles. Table 5-9 shows the 
mapping from the DMA subsystem signals to slot bus signals. 
Table 5-10 shows the mapping of the AMD-645 Peripheral Bus 
Controller DMA subsystem signals to PCI address bus signals. 

Table 5-9. DMA Addressing for ISA Bus Accesses (DMA/Slot Bus) 

Page Register Middle Address 8237 Address DMA liSA Address DMA2 ISA Address 
Outputs Latch Outputs Outputs Bits Bits 

M[7] LA[23] LA[23] 

M[6] LA[22] LA[22] 

M[S] LA[21] LA[21] 

M[4] S/LA[20] S/LA[20] 

M[3] S/LA[19] S/LA[19] 

M[2] S/LA[18] S/LA[18] 

M[I] S/LA[17] S/LA[17] 

M[O] S/LA[16] -------

0[7] S/LA[IS] S/LA[16] 

0[6] S/LA[14] S/LA[IS] 

0[5] S/LA[13] S/LA[14] 

0[4] S/LA[12] S/LA[13] 

0[3] S/LA[II] S/LA[12] 

0[2] S/LA[IO] S/LA[II] 
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Table 5-9. DMA Addressing for ISA Bus Accesses (DMAjSlot Bus) (continued) 

Page Register Middle Address 8237 Address DMA liSA Address DMA2 ISA Address 
Outputs Latch Outputs Outputs Bits Bits 

D[l] SjLA(9) SjLA[IO) 

D[O) SjLA(8) SjLA(9) 

A(7) SjLA(7) SjLA(8) 

A[G) SjLA[G) SjLA(7) 

A[S) SjLA[S) SjLA[G) 

A(4) SjLA(4) SjLA[S) 

A(3) SjLA(3) SjLA(4) 

A(2) SjLA(2) SjLA(3) 

A[l] SjLA[I) SjLA(2) 

A[O) SjLA[O) SjLA[I) 

VSS ------- SjLA[O) 

A[OJ 5lffiE ------

VSS ------- 5lffiE 

Table 5-10. DMA Addressing for ISA Bus Accesses (DMA/PCI AD Bus) 

Page Register Middle Address 8237 Address DMA liSA Address DMA2 ISA Address 
Outputs Latch Outputs Outputs Bits Bits 

0 AD[3l] AD(31) 

° AD(30) AD(30) 

° AD(29) AD[29] 

° AD[28) AD(28) 

° AD[27J AD [27J 

° AD[2G) AD[2G) 

° AD[2S) AD[2S) 

° AD (24) AD(24) 

M[7) AD(23) AD (23) 

M[G) AD(22) AD(22) 

M[S) AD[2l) AD[21) 

M[4) AD(20) AD(20) 

M[3) AD(19) AD(19) 

M(2) AD(18) AD[18) 

M[l) AD[17) AD[17) 
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Table 5-10. DMA Addressing for ISA Bus Accesses (DMA/PCI AD Bus) (continued) 

Page Register Middle Address 8237 Address DMA liSA Address DMA2 ISA Address 
Outputs Latch Outputs Outputs Bits Bits 

M[O) AD[16) -------

D[7) AD[15) AD[16) 

D[6) AD[14) AD[15) 

D[5) AD[13) AD[14) 

D[4) AD[12) AD[13) 

D[3) AD[Il) AD[12) 

D[2) AD[IO) AD[II) 

D[l) AD[9) AD [1 0) 

D[O) AD[a) AD[9) 

A[7) AD [7) AD[8) 

A[6) AD[6) AD[7) 

A[5) AD[5) AD[6) 

A[4) AD [4) AD[5) 

A[3) AD[3] AD[4] 

A[2) AD[2) AD[3] 

A[l] ------- AD[2) 

A[O] ------- BE[l), BE[O] 

A[OJ ------- BE[3], BE[2] 

A[l) +A[O] BEIOJ -------

A[l) + A[OJ Bf[fJ -------

A[l] +A[O] BEI2J ------

JqIJ + A[OJ BEI3J -------

5.8.6 Type FDMA 

5-36 

Type F DMA is supported on all channels. The channels may 
be individually enabled to provide Type F DMA timing, using 
the Type F DMA control register (Function 0, offset 45h) as 
shown in Table 5-11. Therefore, configuration software needs 
to detect Type F-capable devices and configure their channels 
only once after reset. 

FuncuonalOperauons 
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Table 5-11. Type F DMA Control 

Offset 4sh Type F DMA Control Default 

Bit7= 1 ISA MasterjDMA to PCI Line Buffer 0 

Bit 6 = 1 Enable DMA Type F Timing on Channel 7 0 

Bit S = 1 Enable DMA Type F Timing on Channel 6 0 

Bit 4 = 1 Enable DMA Type F Timing on ChannelS 0 

Bit3 = 1 Enable DMA Type F Timing on Channel 3 0 

Bit 2 = 1 Enable DMA Type F Timing on Channel 2 0 

Bit 1 = 1 Enable DMA Type F Timing on Channell 0 

Bit 0 = 1 Enable DMA Type F Timing on Channel 0 0 

When Type F DMA is enabled for a channel, Type F DMA 
transfers occur during the DACK for that channel. That is, the 
programmed timing parameters are ignored, DMA cycles occur 
with zero wait states, and the DMA clock is set equal to BCLK. 

BCLK 

DCLK (internal) 

DRQ 

'II ~-~,~-~ --+-----+--.L-+-__ +-____ -+ ____ +-____ +-____ ¥ 

j I I ! ' 

'Ii 'I ~ I 
I 1 : ' I : ,'-----+1-+1-

SD15-SDO~. 
, I I I I 
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,I I j I I I 
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TC 

Figure 5-18. Type F DMA Timing 
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5.8.7 

5.8.8 

DMA Channel Mapping Registers 

DMA channel mapping allows the selection of any DMA 
channel number for each Plug-N -Play DMA request/ 
acknowledge signal pair. The mapping register allows each 
Plug-N-Play DMA pin pair to be connected to any DMA 
channel. When a Plug-N-Play DMA pin pair is connected to a 
DMA channel, that channel's normal 15A pin pair is disabled so 
that the DRQ is ignored and the DACK is driven High. 

Ready Control Logic 

The Ready input to each of the 8237 megacells is driven from 
the same source within the ready control logic. The AMD-645 
Peripheral Bus Controller ready control logic forces the 
preprogrammed number of wait states on every DMA transfer. 

If needed, the external signal IOCHRDY goes into the ready 
control logic to extend transfer signals further. To add extra 
wait states, an external device should pull IOCHRDY Low 
within the setup time before the second phase of the internal 
DMA clock no later than the last forced wait state cycle. The 
current DMA cycle is then extended by inserting wait states 
until IOCHRDY is returned High. IOCHRDY going High must 
meet the setup time at the beginning of a wait state or an extra 
wait state will be inserted before the DMA controller 
transitions to state 54. 

BCLK 

DCLK (internal) 

DRQ 

Di'\CR7-DACRS, 
Di\OO-oo:KQ 

Km ~--~----~--~ 

IOCHRDY 

Figure 5-19. DMA Ready Timing 
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5.8.9 External Cascading 

An external DMA controller or bus master can be attached to 
an AT-compatible design through the AMD-645 Peripheral Bus 
Controller DMA controllers. To add an external DMA 
controller, one of the seven available DMA channels must be 
programmed in the cascade mode. This channel's DRQ signal 
should then be connected to the external DMA controller's 
HLDA input. When one of the seven channels is programmed 
in the cascade mode and that channel is acknowledged, the 
AMD-645 Peripheral Bus Controller will not drive the data bus, 
the command signals, or the address bus. 

An external device can become a bus master and control the 
system address, data, and command buses in much the same 
manner. To enable this control, one of the external channels 
must be programmed in the cascade mode. The external device 
then asserts the DRQ line for that channel. When that 
channel's I5ACK line goes active, the external device can then 
pull the MASTER signal Low. As in the DMA controller 
cascading, the AMD-645 Peripheral Bus Controller does not 
drive the address, data, and command signals while the 
cascaded channel's DACK signal is active. 

5.8.10 PCI Bus Request Arbiter 

Functional Operations 

The PCI bus request arbiter is used to select between the three 
possible sources for a PCI bus request to the system controller. 
A PCI bus request can be generated under the following 
circumstances: 

• The DMA read buffer is empty during DMA memory reads 

• The most significant byte (MSB) of the DMA write buffer is 
full during DMA memory writes 

• A DMA acknowledge for a cascaded channel is generated 

• When the IDE dual channel controller issues a master bus 
request 

The arbiter has the following four inputs: 

• The ISA bus, due to DMA buffer requests or master mode 
acknowledge 

• The primary IDE channel 
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5.8.11 

5.8.12 

5-4D 

• The secondary IDE channel 

• The IDE master block 

At the end of a PCI bus request from any of the sources, the 
arbiter checks to see if any of the other sources is still 
requesting the PCI bus. If so, the arbiter sends an acknowledge 
signal to that source and leaves the PREQ line active. This 
continues as long as one of the sources is requesting the PCI 
bus. Only if no source is generating a PCI bus request will the 
arbiter negate the PCI bus request signal and return control to 
the system controller. The three IDE bus request signals will 
go inactive for at least two PCI clocks at the end of each burst 
transfer. 

DMA Read and Write Buffers 

Write merging occurs when a sequence of individual DMA 
memory writes of bytes or words is merged into a single 
doubleword. DMA memory writes within a singular DMA 
acknowledge are merged in order to enhance PCI bus 
performance. Thus DMA writes are merged when the active 
channel is in demand or block transfer mode but are not 
merged when the active channel is in the single transfer mode. 

Read prefetching occurs when a DMA memory read causes all 
of the PCI byte enables to be asserted for the request; that is, 
the entire doubleword for the requested address is fetched. 
DMA reads are always prefetched to enhance PCI bus 
performance. 

PCI Target Retries 

When the ISA interface is busy due to the ISA bus being owned 
by the DMA controller or an ISA bus master, PCI target 
requests to the ISA bus or DMA controller are retried. 

Func#onaIOpera#ons 
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5.9 Distributed DMA Support 

Distributed DMA is PCI bus mastering with a legacy­
compatible programming mode. It offers upward compatibility 
for ISA legacy devices in PCI bus systems, providing a vast 
improvement in performance. 

Each channel in the 8237 DMA controller is mapped to an 
individual DMA slice. The channel 0 base address register, 
current address, base count and current count, command, 
status, request etc. are mapped to DMA Slice DMAO. Each slice 
exists in a separate, non-overlapping 110 address space in the 
PCI bus space. 

The Distributed DMA control register is located in Function 0, 
offset 60h-6Fh. Each channel base address can be individually 
programmed and enabled. 

5.10 Ultra DMA Support 

FuncnonalOperanons 

Ultra DMA is a data transfer protocol for ATAIATAPI-4 to be 
used with READ DMA and WRITE DMA commands and data 
transfers for PACKET commands. The AMD-645 Peripheral 
Bus Controller supports Ultra DMA transfer mode 0, 1 and 2. 
Table 5-12 lists the Ultra DMA interface signals that appear on 
the IDE drive cable interface. 

Table 5-12. Ultra DMA Interface Signals 

Signal Source Signal Source 
RESET Host CSEL Host 

0015-000 Bidirectional IJMACK Host 

DMARQ Device INTRQ Device 

~/ Host DA2-DAO Host 

mow/STOP Host PUJAC Device 

IORDY/DDMARDV/ 
DSTROBE Device LSO,m Host 

CSEL Host DA5P Device 
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HDMARDV is a flow control signal for Ultra DMA input data 
bursts. It is asserted by the host when it is ready to receive 
DMA data. The host negates HDMARDY to pause an Ultra 
DMA data in transfer. 

HSTROBE is the strobe signal from the host for an Ultra DMA 
output data transfer. Both edges of HSTROBE latch data from 
DD1S-DDO into the device. The host may stop toggling 
HSTROBE to pause an Ultra DMA output data transfer. 

STOP can be asserted by the host during or after data transfer 
in an Ultra DMA mode to signal the termination of the burst. 

DDMARDV is a flow control signal for output data bursts. It is 
asserted by the device when it is ready to receive DMA data. 
The device negates DDMARDy to pause an Ultra DMA output 
data transfer. 

DSTROBE is the strobe signal from the device for an Ultra 
DMA input data transfer. Both edges of DSTROBE latch data 
from DD1S-DDO into the host. The device may stop toggling 
DSTROBE to pause an Ultra DMA data in transfer. 

The Ultra DMA protocol has three timing modes-mode 0, 
mode 1, and mode 2. Only one Ultra DMA mode is active at any 
time. The IDENTIFY DEVICE data specifies the highest timing 
mode of which a device is capable. Devices reporting support 
for Ultra DMA transfer mode 2 must also support mode 0 and 
mode 1. The control signal STROBE that latches data from 
DD1S-DDO is generated by the same agent, either host or 
device, which drives the data onto the bus. Several signal lines 
assume new functions when the Ultra DMA protocol is active. 
These signal lines revert to the definitions used for multiword 
DMA transfers upon the termination of the Ultra DMA 
transfer. All control signals are unidirectional. 

A READ DMA or WRITE DMA command or data transfer for a 
PACKET command is accomplished through a series of input 
or output data bursts. Each burst has three phases of 
operation, the burst initial phase, the data transfer phase, and 
the burst termination phase. 

The burst initial phase begin with the assertion of DMARQ by 
the device and ends when the sender toggles STROBE to 
transfer the first data word. The data transfer phase is then in 
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effect until the burst termination phase, which begins either 
when the host asserts STOP or the device negates DMARQ. 

5.10.1 Ultra DMA Read Burst Command 

Initiating a Read 
Burst 

Figure 5-20 shows the timing for an Ultra DMA read burst. The 
device asserts DDRQ to initiate a burst. The host asserts 
DDAcK when it is ready to begin the requested burst. The host 
releases DATA, the device asserts DSTROBE, and the host 
negates STOP and asserts DMARDY. The device then drives 
the first word of the data transfer onto DATA. The data is 
transferred when the device negates DSTROBE. The device 
continues to drive a data word onto DATA and toggles 
DSTROBE to latch the data until the data transfer is complete 
or the burst is paused. 

PCLK 

DDRQ (HOSn -;.---..-
ImALR (HOSn ----,------'----~---,--; 

~_+~-7__,-~-~----,-~---;.-

STOP (HOSn ~---'--+--+-,---; 
~-n---~-~-~~-~~ 

RDNl7\RDY (HOSn ~-~--+---'-----+, 
~-b--~~--t--~~-~~ 

DSTROBE (DRIVE) -+_.L--';-....J,-.-J,-n ',--__ -,--1 

DATA -,--+--+-+-" 

Figure 5-20. Ultra DMA-33 IDE Read Burst 

Pausing a Read Burst 

Func6onalOpera6ons 

Either the device or the host can pause a burst transfer, as 
shown in Figure 5-2l. The device pauses the read DMA burst 
by halting DSTROBE toggling, and resumes the burst by 
toggling DSTROBE again. The host pauses a read burst by 
negating HDMARDY and resumes the burst by reasserting 
HDMARDY. 
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PCLK 

DDRQ (DRIVE) 

rn:w:K (HOST) ---~-----;--------+---'----~---'-----~ 

For Write 

DlJIVlARDY (DRIVE) i---' _-----":.r-:.iTii/oirfs::1+--'-------'---+---~--'----­
HSTROBE (HOST~ i-----------n_------,------~--'---~~ 

For Read i 

STOP (HOST) • 
fIDJi.i1ARD'i' (HOST) 

Figure 5-21. Pausing a DMA Burst 

Terminating a Read 
Burst. 

Either the device or the host can terminate a burst. The device 
initiates termination of a read burst by halting DSTROBE 
toggling and negating DMARQ. The host responds by asserting 
STOP and negating HDMARDY. The host then places the 
result of its CRC (Cyclic Redundancy Check) on DATA and 
negates DDACK. The data is latched in the device at the 
negating edge of DDACK. Figure 5-22 shows the timing for 
read burst termination initiated by a device. 

STOP (HOST) 
H+--..,-+---' 

fIDJi.i1ARD'i' (HOST) I 
--j---'--'--f-J 

Figure 5-22. Drive Terminating a DMA Read Burst 
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The host initiates a read burst termination by negating 
HDMARDY and asserting STOP, as shown in Figure 5-23. The 
device negates DDRQ. The host then places the result of its 
CRC (Cyclic Redundancy Check) on DATA and negates 
DDACK. The CRC is latched in the device at the negating edge 
ofDDACK. 

PCLK 

DDRQ (DRIVE) -----:-... ~_:":! '----;'_tm_1i6---'-_-t-+-~__:_-___,__-_,___+-_+---' 
DDACK (HOS1) 

-~---~---r-~ 

STOP (HOS1) __ --.J 

~ (HOS1) ,---' -~-------'-t-_,__--c----c-------,---_+--+-_+--+-------f----' 

DATA ==t=J--+--=-~C:=:fBC=:J-T--;--+--+-t--i 

Figure 5-23. Host Terminating DMA Burst During Read Command 

5.10.2 Ultra DMA Write Burst Command 

Initiating a Write 
Burst 

FuncuonalOperauons 

Figure 5-24 shows the timing for an Ultra DMA write burst. 
The device asserts DDRQ to initiate a write burst. The host 
asserts DDACK when it is ready to begin the requested burst. 
The device asserts DDMARDy after the host has negated 
STOP. The host drives the first word of the data transfer onto 
DATA. The data is transferred when the host toggles 
HSTROBE. Data is transferred at both edges of HSTROBE 
until data transfer is complete or the burst is paused. 
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PCLK 

DDRQ (DRIVE) 

OOlICK(HOSn 

STOP (HOSn 

00liilARD'\' (01 RVE) 

HSTROBE (HOSn 

• !------tUI =1 ------;--------,.- . . . . 

--~--------.-. -'. --':--7---i' \ r Jf: 
........ ~========~ .... c= DATA 

Figure 5-24. Ultra DMA-ll IDE Write Burst 

Pausing a Write Burst 

Terminating a Write 
Burst 

5-46 

Either the device or the host can pause a DMA write burst 
transfer, as shown in Figure 5-21 on page 5-44. The device 
pauses a write burst by negating DDMARDY and resumes the 
burst by reasserting DDMARDY. The host pauses a write burst 
by halting HSTROBE toggling and resumes the burst by 
toggling HSTROBE again. 

Either the device or the host can terminate a write burst. The 
device initiates burst termination by negating DDMARDY. 
The host shall halts HSTROBE toggling. The device negates 
DDRQ, and the host responds by asserting STOP. The host 
asserts HSTROBE (if it is negated), places the result of its eRe 
on DATA, and negates DDACK. The eRe is latched in the 
device at the negating edge of DDACK. Figure 5-25 shows a the 
timing for a drive terminating a write burst. 
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PCLKrJrL,~'fL,~ 

DDRQ (DRIVE) ___ .' ----i----i----'------,--------:---;---~--

00m< (HOSl) __ 1_ j -1- _____ ~ Jr-:-, -+-------;----~. 

STOP (HOSl) 14-----'-: --f~'isa I --;----oj,:----:--t-----+--+---.---,----.-
--+--f---+---~ : : 

IO-----t,L I : 
HSTROBE (HOSl) 'i .!Sb : 

'------+' -,'---+---+--, 
tmliS 

hdvsS ' ~~tdv S 
DATA·---+--+-----i---'-----{X:r"""--;"C""RC~,-Xir'''"i;--+---

Figure 5-15. Drive Terminating DMA Burst During Write Command 

The host initiates burst termination by halting HSTROBE 
toggling and asserting STOP, as shown in Figure 5-26. The 
device responds by negating DDRQ and DDMARDY. The host 
asserts HSTROBE (if it is negated), places the result of its CRC 
(Cyclic Redundancy Check) on DATA, and negates DDACK. 
The CRC is latched in the device at the negating edge of 
DDACK. 

PCLK : 

DDRQ (DRIVE) r-i -+--f---, ...... 
~L---1-'----___+_+__-~-____;______:_-r-

00m< (HOSl) ---1,,;--+-----'--+-----1 
r---+--+--~-__+-+_---+~ 

STOP (HOSl) 
1-, -'-' 

HSTROBE (HOSl) ! 
---+-+_+-~-----'----1 i 

I ' t.Jth7 

ti ==1===bi --i-+-~-~H[~:s171lli=t~+:-~-t--i-~ DATA i : ) • ( i CRC I ) i 

Figure 5-26. Host Terminating DMA Burst During Write Command 
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5.10.3 Slave DMA Channel 

Each slave DMA channel has a block of sixteen 8-bit registers 
which are defined in Table 5-13. This block is locatable 
anywhere in the Legacy 64K 110 space by programming the 
Slave DMA Configuration Register. All slave DMA channels 
must have an identical programming model. The master DMA 
is programmed with the base address of each slave DMA by 
having a matching base address register for each channel. 

Table 5-13. Programming Model for Single Slave DMA Channel 

Slave Read/ Register Name ByteDMA WordDMA PORValue 
Address Write Address Address 

CHO=OOOOh CH4=OOCOh 
b+ Oh W Base Address 0-7 CHI =ooo2h CH5=OOC4h XXh Ch2= ooo4h CH6=OOCSh 

CH3 =OOO6h CH7=OOCCh 

CHO=OOOOh CH4=OOCOh 
b+ Oh R Current Address 0-7 CHI =ooo2h CH5=OOC4h XXh Ch2= ooo4h CH6=OOCSh 

CH3 =OOO6h CH7=OOCCh 

CHO=Ooooh CH4=OOCoh 
b+ Ih W Base Address S-15 CHI =oOo2h CH5=OOC4h XXh Ch2= 0004h CH6=OOCsh 

CH3 =OOO6h CH7=OOCCh 

CHO=Ooooh CH4=OOCoh 
b+ Ih R Current Address 8-15 CHI =OOO2h CH5=OOC4h XXh Ch2= 0004h CH6=OOCsh 

CH3 =OOO6h CH7=OOCCh 

Cho= oos7h CH4=N/A 
b+2h W Base Address 16-23 CHI =OOS3h CH5=OOSBh XX 

Ch2= OOSlh CH6=OOS9h 
CH3 =oOs2h Ch7=OOSAh 

ChO=OOS7h CH4=N/A 
b+2h R Current Address 16-23 CHI =oos3h CH5 =OOSBh XXh Ch2=OOSlh CH6=OOS9h 

CH3=OOS2h Ch7 = OOSAh 

b+3h W Base Address 24-31 N/A N/A 

b+3h R Current Address 24-31 N/A N/A 

ChO=OOolh CH4=OOC2h 
b+4h W Base Word Count 0-7 ChI =ooo3h CH5=OOC6h XXh Ch2= ooo5h Ch6=OOCAh 

Ch3 =OOO7h Ch7=OOCEh 

ChO=OOOlh CH4=OOC2h 
b+4h R Current Word Count 0-7 ChI =ooo3h CH5 =OOC6h XXh Ch2=OOO5h Ch6= OOCAh 

Ch3 =ooo7h Ch7 = OOCEh 
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Table 5-13. Programming Model for Single Slave DMA Channel (continued) 

Slave Read/ Register Name ByteDMA WordDMA PORValue 
Address Write Address Address 

Cho=ooolh CH4=OOC2h 
b + Sh W Base Word Count 8-15 ChI =OOO3h CHS=OOC6h XXh Ch2 =OOosh Ch6=OOCAh 

Ch3 =OOo7h Ch7=OOCEh 

Cho=OOolh CH4=OOC2h 
b + sh R Current Word Count 8-15 ChI =OOo3h CHS =OOC6h XXh Ch2=OOosh Ch6=OOCAh 

Ch3 =OOO7h Ch7=OOCEh 

b+6h W Base Word Count 16-23 N/A N/A 

b+6h R Current Word Count 16-23 N/A N/A 

b+7h N/A Reserved (note I) 

b+8h W Command 0OO8h OODOh OOh 

b+8h R Status o08h OODoh Xoh 

b+9h W Request ooo9h OOD2h ooh 

b+Ah N/A Reserved (note 1) 

b+ Bh W Mode OOOBh OOD6h OOh 

b+Ch W Reserved (note I) 

b+ Dh W Master Clear OOODh OODAh N/A 

b+ Eh N/A Reserved (note 1) 

b+ Fh W Single-Channel Mask OOOAh OOD4h OOh 

b + Fh R Single-Channel Mask config CFh config EFh OOh 
Note: 

1. Reads return all zeraes. Writes have no effect 

5.10.4 DMA Control Registers 

Command Register 

FunctionalOperauons 

There are two physical DMA controllers in a Legacy PC 
system, one for byte transfers and one for word transfers, so 
there are at least two possible control registers for each 
register defined. The byte transfer channels are channels 0-3, 
and their registers are mapped to the byte DMA control 
registers. The word transfer channels are channels 4-7, and 
their registers are mapped to the word DMA control registers. 
Channel 4 is used to connect the two DMA devices together in 
an ISA system, so it is not available as a separate channel. 

The functionality of this register is identical to the legacy DMA 
controller, so data is passed through unchanged. 
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Mode Register 

Request Register 

Single-Channel Mask 
Register 

Status Register 

5-50 

Data bits 1-0 are reserved. They are written undefined by the 
master DMA. The legacy DMA controller expects the channel 
number encoded in these bits. Each slave DMA channel 
encodes the lower two bits of its channel number into the 
lower two bits of the data, replacing the two undefined bits. 

The functionality of the remainder of this register is identical 
to the legacy DMA controller, so data is passed through 
unchanged. 

Data bits 1-0 are reserved. They are written undefined by the 
master DMA. The legacy DMA controller expects the channel 
number encoded in these bits. Each slave DMA channel 
encodes the lower two bits of its channel number into the 
lower two bits of the data, replacing the two undefined bits. 
The functionality of the remainder of this register is identical 
to the legacy DMA controller, so data is passed through 
unchanged. 

In writes to this register, the master DMA writes the new mask 
value in data bit O. Data bits 1, 2, and 3 are reserved and will 
be written undefined by the master DMA. The legacy DMA 
controller expects the channel number encoded in bits 1-0 and 
the mask bit passed in bit 2. Each slave DMA channel encodes 
the lower two bits of its channel number into the lower two bits 
of the data, replacing bits 1-0. The mask bit written in bit 0 is 
copied intact to bit 2 and bit 3 is cleared. The functionality of 
the remainder of this register is identical to the legacy DMA 
controller, so data is passed through unchanged. 

In reads of this register, the master DMA reads the current 
mask value in bit o. The legacy DMA controller's single­
channel mask register is write-only, therefore the multi­
channel mask shadow register is read. It returns the mask bits 
for all four channels in the DMA controller in such a way that 
the channel 0 mask is returned in bit 0, the channell mask in 
bit 1, the channel 2 mask in bit 2, and the channel 3 mask in 
bit 3. The bit corresponding to the slave channel number is 
copied to bit 0 and the remaining bits are cleared. 

The master DMA reads the current terminal count (TC) status 
value replicated four times in data bits 0-3 and the current 
channel request (DRQ) status value replicated four times in 
data bits 4-7. The legacy DMA controller's status register 
returns the terminal count status and request bits for all four 
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channels in the DMA controller. The TC bit corresponding to 
the slave channel number is copied to bits 0-3, and the DRQ 
bit corresponding to the slave channel number is copied to bits 
4-7. 

5.10.5 DMA Software Commands 

Master Clear The functionality of this register is identical to the legacy DMA 
controller, so data is passed through unchanged. 

5.10.6 DMA Addressing 

FuncuonalOperauons 

Each legacy DMA channel has two legacy addresses defined to 
store the base memory address and count information. Located 
at these byte legacy addresses are 16-bit registers. The state of 
the firstllast flip-flop determines which byte (High or Low) is 
being accessed. The slave DMA does not suffer this problem 
because it has fully decoded these registers. Table 5-14 shows 
the relationship between legacy DMA addressing for Base, 
Count, and Memory Page registers. It also shows where this 
information is programmed into the slave DMA. For the byte 
legacy DMA, bits 0-7 represent address 0-7. However, for the 
word legacy DMA, bits 0-7 represent address 1-8. This carries 
forward to the next address byte. The memory page register re­
aligns the bit position to the address. This relationship is 
maintained in the slave DMA. A slave DMA can be 
programmed to be in 8-bit/16-bit transfer mode from its PCI 
configuration space. This mode information defines how the 
slave DMA treats the data in the registers. Table 5-14 also 
defines optional non-legacy addressing extensions for the 
slave. 
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Table 5-14. DMA Registers 

Legacy Channel Base Address Base Address Memory Page Count Address Count Address 

Channel 0 ooooh OOooh 0087h ooolh ooolh 

Channel 1 ooo2h 0OO2h 0083h 0OO3h 0OO3h 

Channel 2 0OO4h ooo4h 0081h 0OO5h ooo5h 

Channel 3 0OO6h 0OO6h 0082h ooo7h oOO7h 

Address 1-8 Address 9-16 Address 17-23 Address 1-8 Address 9-16 

Channel 4 OOCOh OOCOh N/A OOC2h OOC2h 

Channels OOC4h OOC4h 008Bh OOC6h OOC6h 

Channel 6 OOC8h OOC8h 0089h OOCAh OOCAh 

Channel 7 OOCCh OOCCh 008Ah OOCEh OOCEh 

Above Channels Map to Base + oh Base + lh Base + 2h Base + 4h Base + sh 
Slave Address 

8-BitMode Address 0-7 Address 8-15 Address 16-23 Address 0-7 Address 8-15 

16-Bit Mode Address 1-8 Address 8-16 Address 17-23 Address 1-8 Address 8-16 

Non-legacy Slave DMA Base Address Count Address 
Addressing Extensions Base + 3h Base + 6h 

8-Bit Mode Address 24-31 Address 16-23 

16-BitMode Address 24-31 Address 17-23 

Notes: 
1. Any slave DMA that does not support the non-legacy extensions must always retum a value of DOh from these locations when read. 
2. It is the responsibility of the master DMA to support the reserved memory pafoe registers. Because the AMD-645 Peripheral Bus 

Controller Implements subtractive decoding for these registers, master DMA b oc/(s that implement them will behave as expected 
by the distributed DMA specification. 

5.10.7 
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PCI Slave DMA Configuration Registers 

There must be one slave configuration register for each slave 
channel in a device, with bit 0 being the channel enable bit. 
The slave base address, along with a matching base address in 
the master DMA indicates the DMA channel to which the slave 
DMA is mapped. No two slave DMA channels can be 
programmed with the same slave base address, because bits 6-
4 of the base address are read-only values that equal the 
channel number_ 

The slave DMA is only required to support at least one transfer 
size. The first four slave DMA channels only support 8-bit 
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transfers, so bits 2 and 1 always read OOb. The second four 
slave DMA channels only support 16-bit transfers, so bits 2 and 
1 always read 01b. No other transfer sizes are supported. 

Non-legacy extended addressing is not supported. The DMA 
slave channel accepts writes to bits 31-24 of the address 
register and bits 23-16 of the count register, with reads from 
those bits returning zeroes for data. 

5.11 ISA Bus Refresh Cycle Types 

Decoupled Mode 
Refresh 

FuncfionalOperafions 

The AMD-645 Peripheral Bus Controller supports decoupled 
refresh mode only. The PC/AT-compatible refresh period of 
15.625 microseconds is supported by dividing the OSC signal. 
The AMD-645 Peripheral Bus Controller supports only off­
board refresh timing. Data in DRAM on the ISA bus is 
refreshed every 15.64 microseconds. 

A refresh request can be generated by either the AMD-645 
Peripheral Bus Controller in PCI bus master mode, or by an 
add-on card in ISA master mode. The only difference between 
the refresh requests is that the requester drives the REFRESH 
pin. The refresh address is put on SA8-SAO by the AMD-645 
Peripheral Bus Controller (regardless of which master 
currently owns the bus) in response to a Low REFRESH signal. 
The SA16-SA9 addresses are three-stated. SA19-SA17 are 
driven Low. MEMR is asserted by the AMD-645 Peripheral Bus 
Controller one BCLK cycle after REFRESH goes active. 
MEMR remains Low for two BCLK cycles. The REFRESH 
signal is negated one BCLK period after MEMR negates. 

The decoupled mode refresh enables off-board cycles to run 
with normal PCI bus accesses, allowing for maximum system 
performance. In this mode, slot bus addresses are buffered 
from the PCI address bus, allowing the refresh address to be 
driven on the ISA bus while PCI bus transactions are 
occurring. A refresh is requested by an OSC-based counter 
from the system controller block. It is arbitrated with the DMA 
request by sampling each line at opposite edges of BCLK and 
synchronizing to PCLK. When an internal refresh request is 
generated in decoupled mode, one of two possible sequences 
occurs: 
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5.12 

1. If the AMD-645 Peripheral Bus Controller is currently busy 
with a pending PCI cycle request, the off-board refresh 
cycle is postponed until the AMD-645 PCI interface 
completes its current cycle to the ISA bus. 

2. If the PCI interface is idle, the off-board refresh cycle will 
proceed immediately, and any PCI cycle request for the 
AMD-645 Peripheral Bus Controller that occurs during the 
refresh cycle is serviced after the refresh cycle completes. 

ISA Bus Data Steering 

Table 5-15 through Table 5-20 describe ISA bus data steering 
for various data paths. 

Table 5-15. Data Steering: PCI Bus Master Writes 

Data Type Device Size Data Steering Notes 

00-> SOL or 
1 slot access generated per byte written (supports non-
contiguous byte accesses) 

Byte Word, ISA (8) 
01 ->SOl or 2 slot accesses generated for word writes 

Ooubleword 02 -> SOL or 4 slot accesses generated for doubleword writes 
03 ->SOl Also"aIl8-bit on-chip I/O data bus writes performed in this data 

steermg mode 
00 -> SOL or 

Byte ISA (16) 
01 ->SOH or 1 slo,t access generated per byte written (supports non-
02 -> SOL or contiguous byte accesses) 

03 ->SOH 

00 -> SOL and 1 slot access generated for aligned word writes 
Word ISA (16) 

01 ->SOH or 2 slot accesses generated for aligned doubleword writes 
Ooubieword 02 -> SOL and 2 slot accesses generated for misaligned word writes 

03 ->SOH 

Byte Word, PCI (32) N/A 
All AMO-645 Peripheral Bus Controller data ~aths-oO, 01, 02, 

Ooubleword 03, SOL and SOH-are three-stated during P I bus device 
accesses 
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Table 5-16. Data Steering: PCI Bus Master Reads 

Data Type Device Size Data Steering Notes 

DO -> SDL or 
Dl -> SDL or 1 slot access generated per byte read (supports non-
D2 -> SDL or contiguous byte accesses) 

Byte Word, ISA~8) D3 ->SDL 2 slot accesses generated for word reads 
Doubleword RO (8) On-Chip Bus -> 4 slot accesses generated for doubleword reads 

DO, Dl, D2, or D3 DO, Dl, D2, D3 data are latched before re-driving onto the PCI and data bus 
on-chffi Bus -> 
SDL, S H + 

SDL -> DO or 1 slo.t access generated per byte read (supports non-

Byte ISA (16) 
SDH -> Dl or contiguous byte accesses) 
SDL -> D2 or DO, Dl, D2, D3 data are latched before re-driving onto the PCI 
SDH -> D3 data bus 

SDL -> DO and 
1 slot access generated for aligned word reads 

Word SDH -> Dl or 2 slot accesses generated for aligned doubleword reads 

Doub[eword ISA (16) 
SDL -> D2 and 2 slot accesses generated for misaligned word reads 
SDH -> D3 DO, Dl, D2, D3 data are latched before re-driving onto the PCI 

data bus 

Byte Word, All AMD-645 Peripheral Bus Controller data ~aths-DO, Dl, D2, 
Doubleword PCI (32) N/A D3, SDL and SDH-are three-stated during P I bus device 

accesses 
Notes: 

1. SDH is ignored during XD bus reads. 
2. For a-bit on-chip I/O data bus reads, data is read from on-chip I/O data bus instead of SDL. Data is available on the appropriate 

PC! data bus byte-DO, D 1, D2, D3 and the SDL and SDH bus. 
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Table 5-17. Data Steering: DMA/ISA Bus Master Reads PCI 

Data Type Device Size Data Steering Notes 

DO -> SDl or 1 access required for byte reads 

Dl ->SDlor 2 accesses required for word reads 
Byte, Word DMA(8) 

D2 ->SDlor During PCI bus device accesses only, DO, Dl, D2, and D3 are 
latcheCl before data is driven on the slot data bus 

D3 ->SDl 

DO->SDlor 

DMA~16) Dl ->SDH or 1 access required for byte reads 
Byte MAST R(16) D2 -> SDl or During PCI bus device accesses onlX' DO, Dl, D2, and D3 are 

D3 ->SDH 
latcheCl before re-driving onto the s ot data bus 

DO-> SDland 1 access required for aligned word reads 

Word DMA~16) Dl ->SDH or 2 accesses required for misaligned word reads 
MAST R(16) D2 -> SDl and During PCI bus device accesses only, DO, Dl, D2, and D3 are 

D3 ->SDH latcheCl before data is driven on the slot data bus 

Table 5-18. Data Steering: DMA/ISA Bus Master Writes PCI 

Data Type Device Size Data Steering Notes 
SDl-> DOor 

Byte, Word DMA (8) 
SDl->Dlor 1 access required for byte reads 
SDl->D2 or 2 accesses required for word reads 
SDl-> D3 

SDl->DO or 

Byte DMA~16) SDH ->Dl or 
1 access required for byte reads MAST R(16) SDl->D2 or 

SDH -> D3 

SDl->DOand 

Word DMA~16) SDH -> Dl or 1 access required for aligned word reads 
MAST R(16) SDH ->D2 and 2 accesses required for misaligned word reads 

SDl->D3 

5-56 Func6onalOperauons 



Preliminary Information AMD~ 

21095A/O-March 1997 AMD-645 Peripheral Bus Controller Data Sheet 

Table 5-19. Data Steering: DMA/ISA Bus Master Reads ISA 

Data Type Device Size Data Steering Notes 

Byte DMA (8) SDH -> SDL 
Byte swap required for odd byte 8-bit DMA read of 16-bit slot 
1 access required for byte reads 

SDL ->SDH Byte swap required for odd byte add-on bus master read of 8-bit 
Byte MASTER (16) slot 

1 access required for byte reads 

Byte, Word DMA ~8) N/A Excet for the above two cases and bus master reads of on-chip 
DMA 16) On-Chip Bus -> ¥CO ata bus, the SDL and SDH data/Jads are three-stated pads 
MAST R (16) SDLano SDH or all DMA or master reads of 8-bit 16-bit ISA devices 

Note: 
Data is available on the SDL and SDH buses for add-on bus master reads of the 8-bit on-chip /jO data bus. 

Table 5-20. Data Steering: DMA/ISA Bus Master WriteslSA 

Data Type 

Byte 

Byte 

Byte, Word 

5.13 

5.13.1 

Device Size Data Steering Notes 

DMA (8) 
Byte swap required for odd byte add-on bus master write to 8-bit 

SDH ->SDL slot 
ISA (16) 

1 access required for byte reads 

MASTER (16) SDL -> SDH 
Byte swap required for odd byte 8-bit DMA write to 16-bit slot 

ISA (8) 1 access required for byte reads 

Excert for the above two cases, the SDL and SDH data ~ads are 
inpu pads for all DMA or master writes to 8-biVI6-bit SA 
deVices DMA ~8) 

DMA 16) N/A 
MASTER (16) All bus master writes to 8-bit on-chip I/O data bus are performed 

in this data steering mode 

Fast IDEIEIDE Interface 

IDE Drive Registers 

The IDE registers are lFOh through lF7h for the primary 
channel and 170h through 177h and 376h for the secondary 
channel. These registers are not resident in the AMD-645 
Peripheral Bus Controller, but are incorporated into the actual 
drive mechanism. The contents of the IDE registers are 
relatively straightforward, but the legacy ATA registers are 
detailed here for completeness. The address map for these 
registers is shown in Table 5-21. 
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Table 5-21. IDE Register Map 

Channel 0 

IFOh 

IFlh 

IF2h 

lF3h 

lF4h 

lFSh 

IF6h 

IF7h 

3F6h 

5.13.2 

Channel 1 Type Description 

170h ReadjWrite Data register (16-bit) 

171h 
Read-Only Error Register (a-bit) 
Write-Only Features Register (a-bit) (former Write Compensation Register) 

172h ReadjWrite Sector Count Register (a-bit) 

173h ReadjWrite Sector Number Register 

174h ReadjWrite Low Cylinder Number Register (a-bit) 

175h ReadjWrite High Cylinder Number Register (a-bit) 

176h ReadjWrite Drive/Head Register (a-bit) 

177h 
Read-Only Status Register (a-bit) 
Write-Only Command Register (a-bit) 

Read-Only Alternate Status Register ~-bit)-Contains the same information 
as the status register at 0 set I F7h but does not clear the 

376h interrupt or imply interrupt acknowledge 
Write-Only Device Control Register (a-bit)-Bit 2 is the software reset bit. Bit 1 

is the enable bit for the drive interrupt to the host. 

PCI Cycles 

The IDE controller supports 8-bit, 16-bit, and 32-bit PCI cycles 
with the appropriate conversions to the 8-bit or 16-bit IDE 
register, as shown in Table 5-22. The IDE data register is a 16-
bit register located at 1FOh or 170h. The IDE control registers 
are 8-bit registers located at 1F1h-1F7h and 3F6h, or at 171h-
177h and 376h. 

Table 5-22. PCI Cycles 

PCI Cycle IDE Register IDE Cycle Comments 

Byte Data Word The upper byte is always transferred 

Byte Control Byte 

Word Data Word 

Word Control 2 Byte Two sequential IDE accesses are generated 

Doubleword Data 2 Word Two IDE accesses to the Data Register are generated 
Doubleword Control. 4 Byte Four sequential IDE accesses are generated 
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Non-FIFO IDE Writes 

FIFO IDE Writes 

Non-Read-Ahead IDE 
Reads 

Read-Ahead IDE 
Reads 
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When the CPU issues a write access to the IDE, the command 
process issues the command to the I/O process. The I/O process 
then waits for the address setup time to satisfy the IDR/row 
precharge of the previous operation. row becomes active for 
the pre-set duration. 

In FIFO IDE writes, the IDE interface simply latches the data 
and decodes the address into the FIFO. If the FIFO is full, the 
IDE interface waits until the FIFO is empty due to the 
completion of one IDE write transfer. The IDE interface 
signals the PCI slave to disconnect and retry the IDE write. 

Read accesses to the IDE interface must wait until the write­
FIFO is empty to ensure the proper execution order. If the 
write-FIFO is not empty, the read access is retried at the PCI 
interface and the write-FIFO is flushed. When the write-FIFO 
is empty, the IDR pre-charge and address setup time are 
satisfied and mR becomes active for the programmed 
duration. Accesses to the control registers are not buffered, 
and any access to these addresses will invalidate data in the 
read-ahead buffer. 

Read accesses to the IDE interface must wait until the write­
FIFO is empty to ensure the proper execution order. If the 
write-FIFO is not empty, the read access is retried at the PCI 
interface and the write-FIFO is flushed. When the write-FIFO 
is empty, it issues the IDR command to the IDE, as in the case 
of a non-read-ahead read transfer. 

If the read is not to the data register, the cycle behaves as if it 
is a normal non-read-ahead operation. If the read is to the data 
register, then the read-ahead cycle begins operating. The I/O 
process block issues the IDR to the IDE until the read-ahead 
buffer is full, without CPU intervention. If the IDE is slow 
enough to let the CPU catch up, the PCI TRlJY is returned 
after the IDR. In this case, read-ahead still helps since IDR 
starts before the CPU cycle. 

Read-ahead is intended for data register reads. It counts the 
number of words to be transferred from the data register. 
However, there might be applications that transfer control 
data from the data port, which might not work with the 
prediction. The IDE interface is designed to terminate the 
read-ahead cycle if it senses any of the following: 
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• Read or write accesses to IDE control registers (any register 
other than the data register) 

• Write access to the data register 

• Read-ahead count expires (normal read-ahead termination) 

In addition, a read of any I/O space register (bus mastering 
configuration registers) causes a retry to the PCI and a flush of 
the FIFO. A 32-bit pipeline register on the PCI interface 
buffers data to the PCI bus. A 16-bit pipeline register buffers 
data to the IDE interface. 

DMA Bus Mastering 

IDE DMA is supported through the PCI IDE bus mastering 
logic. In a typical bus master command sequence, the bus 
master registers are initialized with the transfer address and 
count. The registers then they are started, causing the PCI 
interface to transfer long words to or from the FIFO in 32-byte 
bursts. A command to the drive is then issued, which causes 
the drive to transfer words to or from the internal FIFO using a 
DRQIDACK handshake and IDR or row strobes. The transfer 
continues until the transfer count is exhausted or until the 
drive generates an interrupt. 

Subject to arbitration, the DMA state machine asserts DACK 
upon receiving DRQ. After a threshold of 30 bytes is reached, 
the PCI bus master requests the PCI bus. During this request, 
the FIFO is filled with the data from the DMA transfer. The 
FIFO is flushed on any access to the channel's I/O registers, or 
when the channel interrupt occurs. A flush in process causes 
PCI accesses to that channel's I/O registers (including the I/O 
that instigated the flush) to be retried and the IDE DMA 
acknowledge to be removed until the flush is completed. An 
enabled interrupt from the IDE device (hard drive or CD ROM 
drive) is routed to the FIFO and causes the flush at the end of a 
DMA access. The interrupt is routed to the status register after 
the flush of the FIFO occurs. The DMA state machine must also 
determine whether an access is single-word or multi-word 
DMA. It does this by the programmed pulse timing. 

The FIFO must be emptied before accepting any I/O access to 
the bus mastering IDE controller. Any PCI access to the IDE 
channel's I/O registers causes a flush of the channel's DMA 
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FIFO. PCI accesses to the channel's 1/0 registers are retried 
until the channel FIFO is flushed. PCI retries cause the IDE to 
re-issue the request with the retried address and data. PCI 
disconnects cause the IDE to re-issue the request with the next 
address and data. 

An IDE arbiter state machine is required to handle all channel 
activity. The arbiter must arbitrate between the two channels. 
The PIO requests have priority over any DMA requests. Also, 
the primary channel has a higher priority than the secondary 
channel. The PCI arbiter must respond to the IDE arbiter for 
its arbitration scheme. The PCI arbiter must arbitrate between 
ISA DMA and IDE DMA requests. The ISA DMA has priority 
over IDE. 

Each IDE channel has a bi-directional 32-byte FIFO. Only DMA 
accesses are put in this FIFO. The direction of the FIFO is 
controlled by registers. For PCI bus mastering DMA accesses, 
the bus master command and status registers determine the 
direction of the FIFO. Both channels cannot operate over the 
IDE interface simultaneously due to the 16-bit IDE data bus 
shared between two channels. Note, however, that a channel's 
FIFO may be connected to the PCI data bus while the other 
channel's FIFO is connected to the IDE data bus. 

To initiate a bus master transfer between memory and an IDE 
DMA slave device, the following steps are required: 

1. Software prepares a physical region descriptor (PRD) table 
in system memory. Each PRD is 8 bytes long and consists of 
an address pointer to the starting address and the transfer 
count of the memory buffer to be transferred. In any given 
PRD table, two consecutive PRDs are offset by eight bytes 
and are aligned on a 4-byte boundary. 

2. Software provides the starting address of the PRD table by 
loading the PRD table pointer register. The direction of the 
data transfer is specified by setting the Read/Write Control 
bit. Clear the Interrupt bit and the Error bit in the Status 
register. 

3. Software issues the appropriate DMA transfer command to 
the disk device. 

4. Engage the bus master function by writing a "1" to the 
Start bit in the Bus Master IDE Command Register for the 
appropriate channel. 
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5. The controller transfers data to or from memory, 
responding to DMA requests from the IDE device. 

6. At the end of the transfer the IDE device signals an 
interrupt. This interrupt is generated as ISA interrupt 14 
for the primary channel or as ISA interrupt 15 for the 
secondary channel. 

7. In response to the interrupt, software resets the Start/Stop 
bit in the Master Command register, then reads the 
controller status and drive status to determine whether the 
transfer completed successfully. 

The physical memory transfer region is described by a physical 
region descriptor (PRD). The data transfer proceeds until all 
regions described by the PRDs in the table are transferred. 
Each PRD entry is eight bytes long. The first four bytes specify 
the byte address of a physical memory region. The next two 
bytes specify the count of the region in bytes, with a 64-Kbyte 
limit per region. A value of zero in these two bytes indicates 64 
Kbytes. Bit 7 of the last byte indicates the end of the table. 

Bus master operation terminates when the last descriptor has 
been retired. 

IDE Channel Arbitration 

The IDE channel arbiter controls the IDE data and address 
paths between the two IDE channels. The arbiter must 
determine which channel already has access to the bus and 
what type of access is occurring. On DMA accesses, the data 
bus is controlled and the address bus is not. For PIO accesses, 
both the data and address buses are controlled. 

The arbiter grants data bus accesses to the first IDE channel to 
access the bus. Once the IDE bus has been granted, only a PIO 
request from the other channel for the IDE bus will cause a 
removal of the grant. Otherwise, the bus will not be re­
arbitrated until the access is finished. For large data transfers, 
this procedure allows the data transfer to complete without an 
interruption. 

The IDE arbiter monitors the address decode logic of each 
channel to determine when there is an access. On access, the 
data and address buses will be steered to the channel where 
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the access occurred. The PIO access will be retried if the DMA 
FIFO is not empty, or if a UACK is active. The PIO access 
causes a flush of the DMA FIFO if it is not empty. 

The IDE arbiter monitors the DMA request from the drives. 
When the DRQ from a drive is detected, its channel receives 
the data bus. When the DRQ is de-asserted, the IDE arbiter re­
arbitrates for the IDE data bus. If a DMA access from a 
channel is in process during a PIO request from the same 
channel, the PCI bus access to the IDE will end in a retry. If a 
DMA access from a channel is in process during a PIO request 
from the other channel, the DMA grant is removed and the PCI 
bus access to the IDE ends in a retry with a delayed transaction 
implemented internally. The IDE arbiter notifies the PCI bus 
to retry the cycle. 

The PCI arbiter follows a fixed priority: 

1. PIO access to the primary channel 

2. PIO access to the secondary channel 

3. DMA request from the primary channel 

4. DMA request from the secondary channel 

5. Bus master controller accesses to memory. 

5.13.5 Additional Features 

IDE Reset Buffering 

Interrupt Routing 

FuncuonalOperauons 

Some of the additional IDE/EIDE features of the AMD-645 
Peripheral Bus Controller are discussed in the following 
paragraphs. 

The AMD-645 Peripheral Bus Controller provides the buffered 
reset signal to the IDE drive, removing the need for 
motherboard logic to perform this function. The signal is 
driven Low during reset to the AMD-645 Peripheral Bus 
Controller, or when the proper bit of the Primary Channel 
Configuration register is set. 

The interrupt from the IDE drive is routed to the AMD-645 
Peripheral Bus Controller. Two potential interrupt sources are 
made available to each IDE channel. One is a Plug-N-Play 
(PNP) interrupt and the other is the ISA IRQ input. The 
interrupt source is selected with the IDE Configuration 
register, Function 1, offset 9h, such that ISA Compatibility 
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Mode or Native PCI Mode can be selected. If the ISA IRQ is 
selected, the Interrupt Routing register in Function 0, offset 
4Ah can be used to select the IDE interrupt source. The 
primary channel uses IRQ14 and can be set to IRQ15, IRQ10, 
Or IRQll, while the secondary channel uses IRQ15 and can be 
set to IRQ14, IRQ10, or IRQl1. 

If the ISA IRQ is selected, the PNP IRQ has no effect on the 
IDE IRQ output. If the PNP IRQ is selected, the IDE interrupt 
output is ANDed with the ISA IRQ. If the IDE interrupt is 
disabled, the ISA IRQ is passed through with no change. This 
configuration allows the option of interrupt sharing on the IDE 
channel's interrupt level. 

IDE Configuration Registers 

Each IDE channel has a complete and independent set of 
configuration registers. The registers for the primary channel 
and the secondary channel are identical except for their 
addresses in PCI configuration space Function 1. The primary 
channel registers are located at offset 10h-1Bh. The secondary 
channel registers are located at offset 18h-1Fh. 
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Figure 5-27. PIO Cycle 
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5.14 

5.14.1 

Power Management Support 

Power Management Subsystem 

The power management function of the AMD-645 Peripheral 
Bus Controller is indicated in the following block diagram. 
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There are three power planes inside the AMD-645 Peripheral 
Bus Controller. This scheme is optimal for systems with ATX 
power supplies, although it also works using non-ATX power 
supplies. The key feature of the ATX power supply is the 
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availability of two sets of power sources. The first set is always 
on unless turned off by the mechanical switch. Only one 
voltage (5 V) is available for this set. The second set includes 
the normal 5 V and 12 V power supplies and is controlled by 
the input signal PWRON as well as a mechanical switch. This 
set of voltages is available only when both the mechanical 
switch is on and the PWRON signal is High. The power planes 
powered by the above two sets of supplies are referred to as 
VDD-5VSB and VDD, respectively. In addition to the two power 
planes, a third plane is powered by the combination of 5VSB 
and VBAT for the integrated real time clock. Most of the 
circuitry inside the AMD-645 Peripheral Bus Controller is 
powered by VDD. Very little logic is powered by VDD-5VSB and 
it remains functional as long as the mechanical switch of the 
power supply is turned on. The main function of this logic is to 
control the power supply of the VDD plane. 

As ACPI-compliant hardware, the AMD-645 Peripheral Bus 
Controller includes PWRBTN (pin 91) and RI (pin 93) pins to 
implement power button and ring indicator functionality. In 
addition, a PWRON pin (pin 107) is also available to control 
the V DD power plane by V DD-5VSB-powered logic. 
Furthermore, the AMD-645 Peripheral Bus Controller offers 
many general purpose 110 ports with the following capabilities: 

• I2C support 
• Three GPIO ports without external logic in addition to the 

I2C port. Five GPIO ports are available if I2C functionality 
is not used. Every port can be used as inputs, outputs or 110 
with external SCIISM! capabilities. 

• Sixteen GPI and sixteen GPO pins using external buffers 
(244 buffers for input and 373 latches for output) 

Pins 87, 88, and 94 of the AMD-645 Peripheral Bus Controller 
are dedicated general purpose 110 pins that can be used as 
inputs, outputs, or 110 with external SMI capability. In 
particular, pins 87 and 88 can be used to implement a software­
implemented I 2C port for system configuration and general 
purpose peripheral communication. Pins 92 and 136 can be 
configured either as dedicated general purpose I/O pins or as 
control signals for external buffers for implementing up to 
sixteen GPI and sixteen GPO ports. The GPI and GPO ports are 
connected to SD15-SD8 and XD7-0SDO. The configuration is 
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determined in the GPI04_CFG and CPI03_CFG bits of the 
PIN_CFG register. 

GPI04_CFG defaults to 1 to define pin 136 as GPI04. Clear 
GPI04_CFG to redefine the pin as GPO_WE latch enable. 

GPI03_CFG defaults to 1 to define pin 92 as GPI03. Clear 
GPI03_CFG to redefine the pin as GPCRE buffer enable. 

Power Management Events 

Three types of power management events are supported: 

1. ACPI-required fixed events defined in the PMla_STS and 
PMla_EN registers. These events can trigger the following 
SCI or SMI events depending on the SCCEN bit: 

PWRBTN Triggering 

RTC alarm 

ACPI power management timer carry (always SCI) 

BIOS release (always SCI) 

2. ACPI-aware general purpose function events defined in 
GP _STS and GP _SCCEN, and GP _SMI_EN registers. These 
events can trigger the following SCI or SMI events 
depending on the setting of individual SMI and SCI enable 
bits: 

EXTSMI triggering 

USB resume 

RI indicator 

3. Generic global events defined in the GBL_STS and GBL_EN 
registers. These registers are used primarily for the 
following SMI events: 

GPO and GPI timer time out 

Secondary event timer time out 

Occurrence of primary events (defined in register 
PACT_STS and PACT_EN) 

Legacy USB accesses (keyboard and mouse) 

Once enabled, each of the EXTSMI inputs triggers an SCI or 
SMI at either the rising or falling transition of the 
corresponding input pin signal. Software can check the status 
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of the input pins via register EXTSMC VAL and take proper 
actions. 

Among many possible actions, the SCI and SMI routine can 
change the processor state by programming the P _BLK 
registers. The routine can also set the SLP _EN bit to put the 
system into one of the following two suspend states: 

1. Suspend to Disk (or Soft-Off)-The VDD power plane is 
turned off while VDD-5VSB and VDD-RTC planes remain on. 

2. Power-On-Suspend-All power planes remain on but the 
processor is put in the C3 state. 

In either suspend state, there is minimal interface between 
powered and non-powered planes. 

The AMD-645 Peripheral Bus Controller allows the following 
events to wake up the system from the two suspend states and 
from the C2 state to the normal working state (processor in CO 
state): 

• Activation of External Inputs-PWRBTN, RI, GPIOO and 
other EXTSMI pins (see table below) 

• RTC Alarm and ACPI Power Management Timer-(see 
table below) 

• USB Resume Event-(see Table 5-23) 

• Interrupt Events-Always resume independent of any 
register setting 

• ISA Master or DMA Events-Always resume independent 
of any register setting 

The AMD-645 Peripheral Bus Controller also provides flexible 
SCI/SMI steering and PWRON control for the events listed in 
Table 5-23. 
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Table 5-23. SCljSMIjResume Control for PM Events 

Global Individual Enable Separate Control for 
Event SCI/SMI 

Control Bits for SCI & SMI PWRON Resume 

PWRBTN SCI_EN bit N y 

RI N Y Y 

RTCAlarm N Y N 

GPIOO (EXTSMIO) N Y Y 

External SCI~SMI 
(non-GPIOO N Y Y 

ACPI PM Timer Always SCI N N 

USB Resume N N Y 

Table 5-24 shows the availability of resume events in each type 
of suspend state. 

Table 5-24. Suspend Resume Events and Conditions 

Input Trigger Power Plane Soft-Off Power-On 
Suspend 

PWRBm Voo-5VSB yes yes 

RI Voo-5VSB yes yes 

RTC alarm VBAT yes yes 

GPI 00 (EXTSMIO) Voo-5VSB yes yes 

External SCIjSMI (non-GPIOO) Voo-5V no yes 

ACPI PM timer Voo-5V no yes 

USB resume Voo-5V no yes 

PCIjISA interrupts Voo-5V no yes 

PCIjISA masterjDMA Voo-5V no yes 

Legacy Management Timers 

In addition to the ACPI power management timer, the AMD-
645 Peripheral Bus Controller includes the following four 
legacy power management timers: 

• GPO Timer-General purpose timer with primary event 
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• GPI Timer-General purpose timer with peripheral event 
reload 

• Secondary Event Timer-To monitor secondary events 

• Conserve Mode Timer-Not used in desktop applications 

The normal sequence of operations for a general purpose timer 
(GPO or GPl) is as follows: 

1. Program the time base and timer value of the initial count 
(register GP _TIM_CNT). 

2. Activate counting by setting the GPO_START or 
GPl_START bit to one: the timer will start with the initial 
count and count down towards O. 

3. When the timer counts down to zero, an SMI will be 
generated if enabled (GPOTO_EN and GPITO_EN in the 
GBL_EN register) with status recorded (GPOTO_STS and 
GPITO_STS in the GBL_STS register). 

4. Each timer can also be programmed to reload the initial 
count and restart counting automatically after counting 
down to O. This feature is not used in standard BIOS. 

The GPO and GPI timers can be used just as the general 
purpose timers described above. However, they can also be 
programmed to reload the initial count by system primary 
events or peripheral events thus used as the primary event 
(global standby) timer and peripheral timer, respectively. The 
secondary event timer is solely used to monitor secondary 
events. 

5.14.5 System Primary and Secondary Events 

FundionalOperauons 

Primary system events are distinguished in the PRCACT_STS 
and PRCACT_EN registers. The bit controls in these registers 
are summarized in Table 5-25. 

5-11 



AMD~ Preliminary Information 

AMD-645 Peripheral Bus Controller Data Sheet 210951\fO-March 1997 

5-72 

Table 5-25. PRI_ACT_STS and PRLACT_EN Register Bits 

Bit Event Trigger 

7 Keyboard Access I/O port 60h 

6 Serial Port Access I/O ~orts 3F8h-3FFh, 2F8h-2FFh, 
3E8 -3EFh, or 2E8h-2EFh 

5 Parallel Port Access I/O ~orts 378h-37Fh or 278h-
27F 

4 Video Access ~O ports 3BOh-3DFh or memory 
B segments 

3 IDE/Floppy Access I/O ~orts 1 Foh-l F7h, 170h-177h, 
or 3 sh 

2 Reserved 

Each channel of the interrupt 
1 Primary Interrupts controller can be programmed 

~s a primary or secondary 
Interrupt 

0 ISA Master/DMA Activity 

Each category can be enabled as a primary event by setting the 
corresponding bit of the PRCACT_EN register. If enabled, the 
occurrence of the primary event reloads the GPO timer if the 
PACT_GPO_EN bit is also set. The cause of the timer reload is 
recorded in the corresponding bit of the PRCACT_STS 
register while the timer is reloaded. If no enabled primary 
event occurs during the count down, the GPO timer will time 
out (count down to 0) and the system can be programmed 
(setting the GPOTO_EN bit in the GBL_EN register to one) to 
trigger an SMI to switch the system to a power down mode. 

The AMD-645 Peripheral Bus Controller distinguishes two 
kinds of power management interrupt requests, primary and 
secondary interrupts. Like other primary events, the 
occurrence of a primary interrupt demands that the system be 
restored to full processing capability. Secondary interrupts are 
typically used for background housekeeping tasks that are 
unnoticeable to the user. The AMD·645 Peripheral Bus 
Controller allows each channel of interrupt request to be 
declared as either primary, secondary, or ignorable in the 
PIRQ_CH and SIRQ_CH registers. Secondary interrupts are 
the only system secondary events defined in the AMD·645 
Peripheral Bus Controller. 
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Like primary events, primary interrupts can be made to reload 
the GPO timer by setting the PIRQ_EN bit to 1. Secondary 
interrupts do not reload the GPO timer. Therefore, the GPO 
timer will time out and the SM! routine can put the system into 
power down mode if no events other than secondary interrupts 
occur periodically in the background. 

Primary events can be programmed to trigger an SMI (setting 
of the PACT_EN bit). Typically, this SMI triggering is turned 
off during normal system operation to avoid degrading system 
performance. Triggering is turned on by the SMI routine 
before entering the power down mode so that the system may 
be returned to normal operation at the occurrence of primary 
events. At the same time, the GPO timer is reloaded and the 
count down process is restarted. 

5.14.6 Peripheral Events 

FuncuonalOperauons 

Primary and secondary events define system events in general, 
and the response is typically expressed in terms of system 
events. Individual peripheral events can also be monitored by 
the AMD-645 Peripheral Bus Controller through the GPl timer. 
The following four categories of peripheral events are 
distinguished (via register GP _RLD_EN): 

• Bit 7-Keyboard access 

• Bit 6-Serial Port access 

• Bit 4-Video access 

• Bit 3-IDE/Floppy access 

The four categories are subsets of the primary events as 
defined in PRCACT_EN, and the occurrence of these events 
can be checked through a common register PRCACT_STS. As 
a peripheral timer, GPl can be used to monitor one (or more 
than one) of the above four device types by programming the 
corresponding bit to one and the other bits to zero. Timeout of 
the GPl timer indicates no activity of the corresponding device 
type and appropriate action can be taken as a result. 
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& Initialization 

All programmable features in the AMD-645 Peripheral Bus 
Controller are controlled by the PCI configuration registers, 
which are normally programmed only during system 
initialization. This chapter summarizes the register functions, 
default values, access types, and addresses. For more detailed 
descriptions of the configuration registers, see Section 7. 

Access types are indicated as follows: 

RW ReadlWrite 
RO Read Only 
WO Write Only 
RWC Read, Write 1's to Clear individual bits 

6.1 Legacy 1/0 Registers 

Table 6-1. Master DMA Controller Registers 

Port Register Name Access 
ooh Ch 0 Base/Current Address RW 

Olh Ch 0 Base/Current Count RW 

o2h Ch 1 Base/Current Address RW 

o3h Ch 1 Base/Current Count RW 

o4h Ch 2 Base/Current Address RW 

OSh Ch 2 Base/Current Count RW 

06h Ch 3 Base/Current Address RW 

o7h Ch 3 Base/Current Count RW 

osh Status/Command RW 

09h Write Request WO 

OAh Write Single Mask WO 

OBh Write Mode WO 

OCh Clear Byte Pointer F /F WO 

ODh Master Clear WO 

OEh Clear Mask WO 

OFh R/W All Mask Bits RW 

Initialization 6-' 
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Table 6-2. Master Interrupt Controller Registers 

Port Register Name Access 
20h Master Interrupt Control note 1 

21h Master Interrupt Mask note 1 

20h Master Interrupt Control Shadow RW 

21h Master Interrupt Mask Shadow RW 
Note: 

I. RW if shadow registers are disabled 

Table 6-3. Timer/Counter Registers 

Port Register Name Access 
40h Timer/Counter 0 RW 

41h Timer/Counter 1 RW 

42h Timer/Counter 2 RW 

43h Timer/Counter Control WO 

Table 6-4. Keyboard Controller Registers 

Port Register Name Access 
60h Keyboard Controller Data RW 
61h Misc. Functions and Speaker Control RW 

64h Keyboard Controller Command/Status RW 

Table 6-5. CMOS/RTC/NNI Registers 

Port Register Name Access 
70h CMOS Memory Address & NMI Disable WO 

71h CMOS Memory Data (128 bytes) RW 

72h CMOS Memory Address RW 
73h CMOS Memory Data (256 bytes) RW 

74h CMOS Memory Address RW 

75h CMOS Memory Data (256 bytes) RW 
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Table 6-6. DMA Page Registers 

Port Register Name Access 
87h DMA Page-DMA Channel 0 RW 
83h DMA Page-DMA Channel 1 RW 
81h DMA Page-DMA Channel 2 RW 
82h DMA Page-DMA Channel 3 RW 
8Fh DMA Page-DMA Channel 4 RW 
8Bh DMA Page-DMA Channel 5 RW 
89h DMA Page-DMA Channel 6 RW 
8Ah DMA Page-DMA Channel 7 RW 

Table 6-7. System Control Registers 

Port I Register Name Access 
92h I System Control RW 

Table 6-8. Slave Interrupt Controller Registers 

Port Register Name Access 
Aoh Slave Interrupt Control Note 1 

Alh Slave Interrupt Mask Note 1 

Aoh Slave Interrupt Control Shadow RW 
Alh Slave Interrupt Mask Shadow RW 

Note: 
1. RW if shadow registers are disabled 
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Table 6-9. Slave DMA Controller Registers 

Port Register Name Access 
Coh Ch 0 Base/Current Address RW 
C2h Ch 0 Base/Current Count RW 
C4h Ch 1 Base/Current Address RW 

C6h Ch 1 Base/Current Count RW 

Csh Ch 2 Base/Current Address RW 
CAh Ch 2 Base/Current Count RW 
CCh Ch 3 Base/Current Address RW 
CEh Ch 3 Base/Current Count RW 
Doh Status/Command RW 
D2h Write Request WO 
D4h Write Single Mask WO 
D6h Write Mode WO 

DSh Clear Byte Pointer F/F WO 
DAh Master Clear WO 
DCh Clear Mask WO 
DEh R/W All Mask Bits RW 
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6.2 PCI Function 0 Registers-PCI-to-ISA Bridge 

Table 6-10. Configuration Space PCI-to-ISA Header Registers 

Offset PCI Header Default Access 
Olh-OOh Vendor ID 1l06h RO 

03h-02h Device ID 05S6h RO 

05h-04h Command OOOFh RW 

o7h-06h Status 0200h RWC 

OSh Revision ID (OOh = first silicon) - RO 

o9h Program Interface ooh RO 

OAh Sub Class Code Olh RO 

OBh Base Class Code 06h RO 

OCh Reserved (Cache Line Size) Ooh -
ODh Reserved (Latency Timer) OOh -
OEh Header Type soh RO 

OFh Built-In Self Test (BISn OOh RO 

loh-3Fh Reserved OOh -

Initialization 6-5 



AMD~ Preliminary Information 

AMD-645 Peripheral Bus Controller Data Sheet 21095AjO-March 1997 

Table 6-11. ISA Bus Control Registers 

Offset Register Default Recommended Access 

Setting Result 
40h ISA Bus Control OOh ooh NormallSA timing RW 

41H ISA Test Mode ooh 01h Refresh test mode RW 

42h ISA Clock Control ooh ooh ISA clock=PCICLK/4 RW 

43h ROM Decode Control OOh ooh ROlVILS FOOOOh-FFFFFh RW 

44h Keyboard Controller Control OOh 01h Disable mouse lock RW 

45h Type F DMA Control ooh ooh Set DMA type F if needed RW 

46h Miscellaneous Control 1 OOh 10h Disable post memory write RW 

47h Miscellaneous Control 2 OOh COh INIT as CPU reset RW 
Enable PCI delay transaction 

48h Miscellaneous Control 3 01h 01h Enable USB, IDE RW 

49h Reserved oOh OOh -
4Ah IDE Interrupt Routing 04h C4h Wait for PGNT before grant to RW 

ISA master/DMA 
Access ports OO-FFh via SD 
IDE primary channellRQ14 
Secondary channel IRQ 15 

4Bh Reserved OOh OOh -
4Ch DMAjMaster Mem Access Ctrl1 ooh ooh PCI memo~ hole bottom RW 

address H 3-HA 16 = 0 

4Dh DMAjMaster Mem Access Ctrl 2 ooh ooh PCI memo~ hole top address RW 
HA23-HA1 =0 

4Fh-4Eh DMAjMaster Mem Access Ctrl 3 0300h F300h Top of PCI memory for ISA: 16M. RW 
Forward 00000h-9FFFFh access 
to PCI 
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Table 6-12. Plug-n-Play Control Registers 

Offset Register Default Recommended Access 

Setting Result 
50h Reserved (do not program) 24h 24h RW 

53h-51 h Reserved OOh OOh -

54h PIC IRQ Edge/Level Selection OOh OOh PIRQs inverted edre trigger/ RW 
Non-inverted leve trigger 

ssh PnP Routing for External MIRQO-I OOh ooh MIRQs disabled RW 

56h PnP Routing for PCIINTB-A OOh Boh INTB routes to IRQII RW 
INTA disabled 

57h PnP Routing for PIC INTO-C OOh 57h INTO routes to IRQ5 RW 
INTC routes to IRQ7 

S8h PnP Routing for External MIRQ2 OOh ooh MIRQ2 disabled RW 

59h MIRQ Pin Configuration 04h 04h Configure as 1IiIA5TER RW 
SAh XD Power-On Strap Options Note I F7h Enable Int RTc, PS2 mouse, Int RW 

KBC 
SBh Internal RTC Test Mode OOh ooh RTC reset enable, SRAM access RW 

enable, test enable 
SCh-SFh Reserved ooh ooh -

Notes: 
Power-up default value depends on external strapping 

Table 6-13. Distributed DMA 

Offset Register Default Recommended Access 

Setting Result 
61h-60h Channel 0 Base Address/Enable OOOOh OOOOh Disabled RW 
63h-62h Channel I Base Address/Enable OOOOh ooooh Disabled RW 
6sh-64h Channel 2 Base Address/Enable ooOoh Ooooh Disabled RW 
67h-66h Channel 3 Base Address/Enable OOOOh oooOh Disabled RW 
69h-68h Reserved OOOoh ooooh Disabled -
6Bh-6Ah Channel S Base Address/Enable OOOoh Ooooh Disabled RW 
6Dh-6Ch Channel 6 Base Address/Enable OOOOh OoOoh Disabled RW 

6Fh-6Eh Channel 7 Base Address/Enable ooOoh Ooooh Disabled RW 
70h-FFh Reserved OOh ooh -
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6.3 PCI Function 1 Registers-IDE Control 

Table 6-14. Configuration Space IDE Header Registers 

Offset PCI Header Default Access 
Olh-Ooh VendorlD IlO6h RO 

03h-02h Device ID o571h RO 

OSh-04h Command 0080h RW 

o7h-06h Status 0280h RW 

08h Revision ID (OOh = first silicon) - RO 

09h Program Interface 8Ah RW 

OAh Sub Class Code Olh RO 

OBh Base Class Code olh RO 

OCh Reserved (Cache Line Size) OOh -
ODh Latency Timer 20h RW 

OEh Header Type ooh RO 

OFh Built-In Self Test (BIST) ooh RO 
13h-IOh Base Address-Primary Data/Command OOOO_OIFOh RW 

17h-14h Base Address-Primary Control/Status OOOO_03F4h RW 

IBh-18h Base Address-Secondary Data/Command OOOO_OI70h RW 

IFh-ICh Base AddreSS-Secondary Control/Status OOOO_0374h RW 

23h-20h Base Address-Bus Master Control OOOOC_COlh RW 

24h-2Fh Reserved (unassigned) oOh -
30h-33h Reserved (expansion ROM base address) ooh -
34h-3Ch Reserved (unassigned) OOh -

3Ch Interrupt Lines OEh RW 

3Dh Interrupt Pin OOh RO 

3Eh Minimum Grant OOh RO 

3Fh Maximum Latency ooh RO 
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Table 6-15. Configuration Space IDE Registers 

Offset Register Default Recommended Access 

Setting Result 
40h Chip Enable 04h OBh Enable pri and sec channel RW 
41h IDE Configuration 02h E2h Enable pri and sec read RW 

prefetcli buffer 
Enable pri post write buffer 

42h Reserved (do not program) 09h 09h RW 
43h FIFO Configuration 3Ah 3Ah Allocate S word buffers in both RW 

pri and sec channel 
Set threshold to 1/2 

44h Miscellaneous Control I 6Sh 6Sh Mast~r ReadjWrite cyde IJmY 
I walt state 

RW 

FIFO output data 12 dock 
advance 

45h Miscellaneous Control 2 ooh OOh No channel interrupts swap RW 
46h Miscellaneous Control 3 Coh COh Pri and Sec Ch Read DMA FIFO RW 

flush enabled 
No limit in DRDY pulse width 

4Bh-4Sh Drive Timing Control ASASASASh ASA8ASASh DlUR and mow ~Ise width RW 
set to II PCI doc 
Recovery time set to 9 docks 

4Ch Address Setup Time FFh FFh Address setup time 4T RW 
4Dh Reserved (do not program) OOh ooh RW 
4Eh Sec Non-I FOh Port Access FFh FFh Sec non-l FO Rort access, DlUR RW 

Timing and mow rsulse width set to 
17 PCI doc 

4Fh Pri Non-I Foh Port Access FFh FFh Pri non-I FO port access, DlUR RW 
Timing and mow rsulse width set to 

17 PCI doc 
53h-50h UitraDMA33 Extd Timing 03030303h 03030303h Pri and sec Drive 0 and I Mode RW 

Control enabled by Set Feature 
command 
Disabled UltraDMA33-mode 

57h-54h Reserved ooh ooh 
5Fh-5Sh Reserved ASASASASh ASASA8ASh -
61h-60h Primary Sector Size 0200h 0200h 200h bytes per sector RW 
67h-62h Reserved ooh ooh -
69h-6Sh Secondary Sector Size 0200h 0200 200h bytes per sector RW 
6Ah-FFh Reserved ooh 00 -
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Table 6-16. IDE Controller I/O Registers 

Offset Register Name Default Access 

ooh Primary Channel Command OOh RW 

Olh Reserved ooh -
o2h Primary Channel Status OOh RWC 

o3h Reserved ooh -
o7h-04h Primary Channel PRD Table Address OOh RW 

osh Secondary Channel Command OOh RW 

o9h Reserved OOh -
OAh Secondary Channel Status ooh RWC 

OBh Reserved OOh -
OFh-oCh Secondary Channel PRD Table Address ooh RW 

6.4 PCI Function 1 Registers-USB Controller 

Table 6-17. Configuration Space USB Header Registers 

Offset PCI Header Default Access 
Olh-Ooh Vendor ID lIo6h RO 

03h-02h Device ID 303Sh RO 

OSh-04h Command ooooh RW 

07h-06h Status 0200h RWC 

osh Revision ID (OOh = first silicon) - RO 

09h Program Interface OOh RO 

OAh Sub Class Code 03h RO 

OBh Base Class Code OCh RO 

OCh Reserved (Cache Line Size) OOh RO 

ODh Latency Timer 16h RW 

OEh Header Type ooh RO 

OFh Built-In Self Test (BIST) OOh RO 

loh-IFh Reserved OOh -
23h-20h Base Address 0OOO30lh RW 

24h-3Bh Reserved OOh -
3Ch Interrupt Line OOh RW 

3Dh Interrupt Pin o4h RW 

3Eh-3Fh Reserved OOh -
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Table 6-18. Configuration Space USB Registers 

Offset Register Default Recommended Access 

Setting Result 
40h Miscellaneous Control 1 OOh ooh Support MRL, MRM, MWI RW 

ISB Data length 1280 
Disable USB power management 
DMA 16 OW burst access 
PCI zero wait state 

41h Miscellaneous Control 1 ooh ooh Always set trap 60/64 status bit RW 
A20GATE pass through 

42h-43h Reserved oOh OOh RO 
44h-46h Reserved (do not program) OOC2h OOC2h RW 

47h Reserved OCh OCh 
48h-5Fh Reserved OOh Ooh 

60h Serial Bus Release Number 10h 10h Always read 10h RO 
61h-BFh Reserved ooh ooh 
Clh-COh Legacy Support 2000h 2000h Always read 2000h RO 
C2h-FFh Reserved OOh OOh 

Table 6-19. USB Controller I/O Registers 

Offset Register Name Default Access 
olh-ooh USB Command OOOOh RW 

03h-02h USB Status ooooh RWC 

05h-04h USB Interrupt Enable Ooooh RW 
07h-06h Frame Number OOOOh RW 

OBh-08h Frame List Base Address ooooooooh RW 

OCh Start of Frame Modify 40h RW 

llh-l0h Port 1 Status/Control 0080h RWC 
13h-12h Port 2 Status/control 0080h RWC 
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6.5 PCI Function :5 Registers-Power Management 

&.5.1 Power Management Configuration Space Registers 

Table 6-20. Configuration Space Power Management Header Registers 

Offset PCI Header Default Access 
Olh-ooh Vendor ID IIo6h RO 
o3h-02h Device ID 3040h RO 
OSh-04h Command ooooh RW 

o7h-06h Status 02S0h RWC 

osh Revision ID (OOh = first silicon) - RO 
09h Program Interface Ooh RO 

OAh Sub Class Code OOh RO 

OBh Base Class Code OOh RO 

OCh Reserved OOh RO 

ODh latency Timer 16h RW 
OEh Header Type ooh RO 

OFh Built-In Self Test (BIS1) OOh RO 
IOh-IFh Reserved OOh -
23h-20h I/O Register Base Address OOOOOOOlh RW 
24h-3Fh Reserved OOh -
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Table 6-21. Configuration Space Power Management Registers 

Offset Register Default Recommended Access 

Setting Result 

40h Pin Configuration Coh Coh Define pin 136 as GPI04 RW 
Define pin 92 as GPI04 

41h General Configuration ooh OOh Disable PWRBTf\I debounce RW 
Disable ACPI timer reset 
ACPI 24-bit timer count 
32us clock throttling 

42h SCI Interrupt Configuration ooh OOh Disable SCI interrupt RW 

43h Reserved OOh OOh RW 
45h-44h Primary Interrupt Channel oooOh ooOoh Disable pri interrupt channel RW 

47h-46h Secondary Interrupt Channel OOOOh OOooh Disable sec interrupt channel RW 

53h-50h GP Timer Control OOOOOOOOh ooooooooh Disable conserve mode RW 
Disable sec event time 
Disable GPI timer 
Disable GPO timer 

54h-60h Reserved ooh OOh -
61h Programming Interface Read OOh OOh Value to be returned by register WO 

Value at offset 09h 

62h Sub Class Read Value ooh OOh Value to be returned by register WO 
at offset OAh 

63h Base Class Read Value OOh OOh Value to be returned by register WO 
at offset OBh 

64h-FFh Reserved ooh OOh -

6.5.1 Power Management 1/0 Space Registers 

Table 6-22. Basic Power Management Control/Status Registers 

Offset Register Name Default Access 
01h-OOh Power Management Status ooh RWC 

03h-02h Power Management Enable ooh RW 

05h-04h Power Management Control OOh RW 

OBh-osh Power Management Timer OOh RW 

Initialization 6-1:1 



AMD~· Preliminary Informalion 

AMD-645 Peripheral Bus Controller Data Sheet 21095A/O-March 1997 

Table 6-23. Processor Power Management Registers 

Offset Register Name Default Access 
13h-IOh Processor Control ooooh RW 

14h Processor Level 2 OOh RO 
Ish Processor Level 3 ooh RO 

Table 6-24. General Purpose Power Management Registers 

Offset Register Name Default Access 
21h-20h General Purpose Status ooh RWC 
23h-22h General Purpose SCI Enable OOh RW 
2Sh-24h General Purpose SMI Enable OOh RW 
27h-26h Power Supply Control OOh RW 

Table 6-25. Generic Power Management Registers 

Offset Register Name Default Access 
29h-28h Global Status OOh RWC 
2Bh-2Ah Global Enable OOh RW 
2Dh-2Ch Global Control ooh RW 

2Fh SMI Command OOh RW 
33h-30h Primary Activity Detect Status ooh RWC 
37h-34h Primary Activity Detect Enable ooh RW 
3Bh-38h GP Timer Reload Enable ooh RW 

Table 6-26. General Purpose I/O 

Offset Register Name Default Access 
40h GPIO Direction Control ooh RW 
42h GPIO Port Output Value 00 RW 
44h GPIO Port Input Value input RO 

47h-46h GPO Port Output Value 0000 RW 

49h-48h GPI Port Input Value input RO 
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7 Registers 

This section summarizes the AMD-645 Peripheral Bus 
Controller configuration and I/O registers. Where applicable, 
they also document the power-on default value and access type 
for each register. 

Access type definitions are as follows: 

• RW (ReadlWrite) 

• RO (Read Only) 

• WO (Write Only) 

• "-" Reserved 
• RWC (Read, Write 1's to Clear individual bits) 

Registers indicated as RW may have some read-only bits that 
always read back a fixed value (usually 0 if unused). Registers 
designated as RWC may have some read-only or read-write bits 
(see individual register descriptions for details). 

7.1 PCI Mec:hanism #1 

The AMD-645 Peripheral Bus Controller uses PCI 
configuration mechanism #1 to convey and receive 
configuration data to and from the host processor. This 
mechanism, described in PCl Local Bus Specification Revision 
2.1, employs I/O locations OCF8h to OCFBh to specify the target 
address and locations OCFCh to OCFFh for data to the target 
address. The target address includes the specific PCI bus, 
device, function number, and register number within a PCI 
device. 

Configuration Address Ports OCFBh-OCFBh 
31 I bit 30 - bit 24 bit 23 - bit 16 billS - bit 11 110 - s bit 7 - bit2 11 I 0 

Enj Reserved Bus Number Device Number I Function 'if Register Number 10 1 0 
I/O Address OCFBh I/O Address OCFAh I/O Address OCF9h I/O Address OCFSh 

Registers 

Configuration Address is a read-write port that responds only to 
doubleword accesses. Byte or word accesses are passed on unchanged. 
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Bit 11 Configuration Space Enable 
1 = The targeted PCI device responds. 
o = The I/O access is passed on unchanged. 

Bits 30-24 Reserved (always reads 0) 

Bits 23-16 PCI Bus Number· These bits are used to choose a specific system PCI bus. 
Bits 15-11 Device Number· These bits are used to choose a specific system device. 
Bits 10-8 Function Number· These bits are used to choose the number of a specific 

function space in memory. 
Bits 7-2 Register Number· These bits are used to specify the offset number of a 

register within the chosen function space. The register number is a 
doubleword which, in conjunction with the PCI byte enable lines C1BE3-
CIBEO, specifies the configuration register offset number. 

Bits 1-0 Fixed (always reads 0) 

Configuration Data Ports OCFCh-OCFFh 

Configuration Data is a read-write port that responds only to doubleword 
accesses. Byte or word accesses will be passed on unchanged. 

7.2 Legacy I/O Registers 

7-2 

This group of I/O registers includes keyboard and mouse 
control, DMA controllers, interrupt controllers, and timer/ 
counters, as well as a number of miscellaneous ports originally 
implemented using discrete logic on the original PC/AT. These 
registers are implemented in a precise manner for backwards 
compatibility with previous generations of PC hardware. 

These registers are listed for reference only. Detailed 
descriptions of the actions and programming of these registers 
are included in other industry publications. All of the registers 
reside in I/O space. They are grouped according to their AMD-
645 Peripheral Bus Controller functions. The I/O port address 
and access type are given for each register. 

Registers 
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7.2.1 Keyboard Controller Registers 
The keyboard controller handles the keyboard and mouse 
interfaces using port 60h and port 64h. Reads from port 64h 
return a status byte. Writes to port 64h are command codes. 
Data is transferred via port 60h. 

Keyboard/Mouse Status Port 64h RO 

Bit Name 

Reset 

Bit7 

Bit& 

Bits 

Bit4 

Bit] 

Bill 

Bit 1 

Bito 

Registers 

o o o o o o o o 

Parity Error 
1 = A parity error occurred on the last byte received from keyboard/mouse 
o =No parity error (odd parity received = default) 
General ReceivejTransmit Timeout 
1 = Error 
o =No error (default) 
Mouse Output BuHer Full 
1 = Mouse output buffer full 
0= Mouse output buffer empty (default) 
Keylock Status 
1 = Free 
0= Locked (default) 
Command/Data 
1 = Last write was command write 
o = Last write was data write (default) 
System Flag 
1 = Self Test Successful 
o = Power-On (default) 
Input BuHer Full 
1 = Keyboard input buffer full 
o = Keyboard input buffer empty (default) 

Keyboard Output BuHer Full 
1 = Keyboard output buffer full 
o = Keyboard output buffer empty (default) 
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Keyboard/Mouse Command Port 64h wo 

Bit Name 

Reset o o o o 

Port 64h-Keyboard/Mouse Command-is a write-only I/O register. This 
register, when written, is used to send commands to the keyboard/mouse 
controller. Keyboard/mouse command codes recognized by the AMD-645 
Peripheral Bus Controller are listed in Table 7-l. 

Note that the keyboard controller is compatible with industry-standard 
82C42 keyboard controllers except that, because of its integration into a 
larger chip, many of the I/O port pins are not available for external use as 
general-purpose I/O pins, even if P13-P16 are set during power-up as 
strapping options. That is, many of the commands that follow are provided 
and work, but otherwise perform no useful function (e.g., commands that 
set P12-P17 high or low). Also note that setting P10-ll, P22-23, P26-27, 
and TO-l High or Low serve no useful purpose because these bits are used 
to implement the keyboard and mouse ports and are directly controlled 
by keyboard controller logic. 

Table 7-1. Keyboard Controller Command Codes 

Command Code 
20 
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Table 7-1. Keyboard Controller Command Codes (continued) 

Command Code 

o : 
Codes not listed are undefined or their functions are eliminated by direct control of the keyboard controller logic. 

KIC Control Register Port 60h or 64h RW 

Bit Name 

Reset 

Bitl 
Bit6 

Bits 

BiU 

Registers 

o o o o o o 

This register is accessible by writing commands 20h/60h to the command 
port (64h). The control byte is written by first sending a value of 60h to 
the command port, then sending the control byte value to 64h. The control 
register can be read by sending a command of 20h to port 64h, waiting for 
an "Output Buffer Full" status reading on bit 5 or bit 0 of 64h, then 
reading the control byte value from port 60h. 

Reserved (always reads 0) 
PC Compatibility 
1 = Convert scan codes to PC format. Convert 2-byte break sequences to 1-

byte PC-compatible break codes (default) 
0= Disable scan conversion 
Mouse Disable 
1 = Disable mouse interface 
o = Enable mouse interface (default) 
Keyboard Disable 
1 = Disable keyboard interface 
o = Enable keyboard interface (default) 
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Bit 3 Keyboard Lock Disable 
1 = Disable keyboard inhibit function 
o = Enable keyboard inhibit function (default) 

Bit 2 System Flag (This bit can be read back as [Status Register] port 64h bit 2) 
Bit 1 Mouse Interrupt Enable 

1 = Generate interrupt on IRQ12 when mouse output buffer has been 
written 

o = Disable mouse interrupts (default) 
Bit 0 Keyboard Interrupt Enable 

1 = Generate interrupt on IRQ1 when keyboard output buffer has been 
written 

o = Keyboard output buffer empty (default) 

Traditional Keyboard Controllers 
Traditional (non-integrated) keyboard controllers have an input port and 
an output port with specific pins dedicated to certain functions and other 
pins available for general purpose 110. Specific commands are provided to 
set these pins High and Low. All outputs are open-collector to allow the 
pins to function as inputs. The output value for that pin is set High (non­
driving), and the desired input value is read on the input port. These ports 
are defined as shown in Table 7-2. 

Table 7-2. Traditional Port Pin Definition 

Bit Input Port LoCode HiCode 
0 1'10 - Keyboard lJata In 110 118 
1 P11 - Mouse Data In B1 B9 
2 1'12 -Iurbo I'm (PS/2 mode only) B2 BA 
3 1'13 - user defined 113 1111 
4 P 14 - user defmed 116 Ill: 

5 P15 - user defmed B7 BF 
6 1'16 - user defined - -
7 P17 - undefmed - -
Bit Output Port loCode HICode 
0 1'20 - ~ Y~K~ I (1 - execute reset) -
1 1'21 - lJA ll:AlO (1 -' AlO enabled) -
2 P22 - Mouse data out B4 BC 
3 1'23 - Mouse clocl< out tl5 tiD 
4 1'24 - Keyboard Ull~ Interrupt (IKl.l1) - -
5 P25 - Mouse OBF Interrupt (IKl.l12) - -
6 P26 - Keyboard clocl< out - -
7 1'27 - Keyboard data out - -
lilt 1 est Port LoLOde HILode 
0 TO - Keyboard UOCK m - -
1 f1 - Mouse Clocl< In - -
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Keyboard Controller Input Buffer Port 60h WO 

Bit Name 

Reset 

I Bit 7 I 6 I 5 I 4 3 2 Bit 0 I 
Input Buffer 

o o o o 0 o o o 

This register should only be written when port 64h, bit 1 is O. A value of 1 
indicates that the input buffer is fulL 

Keyboard Controller Output Buffer Port 60h RO 

Bit Name 

Reset 

7.2.2 

I Bit 7 I 6 I 5 I 4 I 3 2 Bit 0 

I Output Buffer 

o o o o 0 o o o 

This register should only be read when port 64h, bit 0 is 1. A value of 0 
indicates that the output buffer is empty. 

DMA Controller I/O Registers 

Master DMA Controller Ports OOh-OFh 

Registers 

Channels 0-3 of the master DMA controller control system DMA channels 
0-3. There are 16 master DMA controller registers, as shown in Table 7-3. 
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Table 7-3. Ports ooh-OFh Master DMA Controller 

oe: 
Not all address bits are decoded. 

Slave DMA Controller Ports COh-DFh 

7-11 

Channels 0-3 of the slave DMA controller control system DMA channels 
0-3. There are 16 slave DMA controller registers, as shown in Table 7-4. 
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Preliminary Information AMD~ 

21095A/O-March 1997 AMD-645 Peripheral Bus Controller Data Sheet 

Table 7-4. Ports Coh-DFh Slave DMA Controller 

I/O Address Bits 15-0 Register Name 
0000 0000 1100 OOOx Lh 0 tiase/Lurrent Address KW 
00000000 1100 001x Lh 0 tsase/Lurrent Lount KW 
0000 0000 1100 010x Ch 1 Base/Current Address RW 
0000 0000 1100 011x Lh 1 tiase/Lurrent Lount KW 
0000 0000 1100 100x Lh 2 tiase/Lurrent Address KW 
000000001100101x Ch2BasejCurrentCount RW 
000000001100110x Lh 3 tiase/Current Address KW 
00000000 1100 lllx Lh 3 tiase/Lurrent Lount KW 
0000 0000 1101 OOOx Status/Command RW 
0000 00001101 001x Wnte Request WU 
000000001101 010x Wnte ~mgle MaSK WU 
000000001101011x Wnte Mode wo 
0000 0000 1101 100x Clear Byte Pomter f/F WU 
000000001101 101x Master Clear wu 
000000001101 110x Clear Mask WO 
000000001101 l11x RfW All Mask tiltS RW 

/Vote: 
Not all address bits are decoded. 

DMA Page Registers Ports 80h-8Fh 

Registers 

There are eight DMA page registers, one for each DMA channel. These 
registers provide bits 16-23 of the 24-bit address for each DMA channel. 
Bits 0-15 are stored in registers in the master and slave DMA controllers. 
The DMA Page Registers are located at the I/O port addresses shown in 
Table 7-5. 

Table 7-5. Ports SOh-SFh DMA Page Registers 

I/O Address Bits 15-0 
0000 0000 1000 0111 
0000 0000 1000 0011 
00000000 1000 0001 
0000 0000 1000 00 10 
0000 0000 1 000 1111 
0000000010001011 
0000 000010001001 
0000000010001010 
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7.2.3 Interrupt Controller Registers 

Master Interrupt Controller Ports 2oh-21h 
The Master Interrupt Controller controls system interrupt channels 0-7. 
The two registers are shown in Table 7-6. 

Table 7-6. Ports 2oh-21 h Master Interrupt Controller Registers 

I/O Address Bits 15-0 Register Name 
0000 0000 00 I x xxxO Master Interrupt Control RW 
0000 0000 00 I x xxxi Master Interrupt Mask KW 
Nore: 

Not 011 oddress bits ore decoded. 

Slave Interrupt Controller Ports Aoh-A 1 h 

7.2.4 

7-10 

The Slave Interrupt Controller controls system interrupt channels 8-15. 
The slave system interrupt controller also occupies two register locations, 
as shown in Table 7-7. 

Table 7-7. Ports AOh-Alh Slave Interrupt Controller Registers 

I/O Address Bits 15-0 Register Name 
0000 0000 101 x xxxO ~Iave Interrupt Lontrol KW 
00000000 I Olx xxxi ~Iave Interrupt MaSk RW 
Note: 

Not 011 oddress bits ore decoded. 

Interrupt Controller Shadow Registers 

The following shadow registers are enabled by setting bit 4 of 
offset 47h to 1. If the shadow registers are enabled, they are 
read back at the indicated I/O ports instead of the standard 
interrupt controller registers. Writes to the standard ports are 
directed to the standard interrupt controller registers. 
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Master Interrupt Control Shadow Port 20h RO 

Bit Name 

Reset 0 0 0 

Bits 7-5 Reserved (always reads 0) 

BiU OeW] bit 5 
Bit] oeWl bit 7 
Bill ICW4 bit 4 
Bit I ICW4 bit I 
Bito leWI bit] 

Master Interrupt Mask Shadow Port 21 h RO 

Bit Name 

Reset 0 0 0 xB 

Bits 7-5 Reserved (always reads 0) 
Bits 4-0 T7-T3 of the Interrupt Vector Address 

Slave Interrupt Control Shadow PortAoh 

Bit Name 

Reset 0 0 0 xB 

Bits 7-5 Reserved (always reads 0) 

BiU OCW] bit 5 
Bit] OCWl bit 7 

Bill ICW4 bit 4 
Bit I ICW4 bit I 
Bit 0 ICWI bit] 

Slave Interrupt Mask Shadow Port Alh 

Bit Name 

Reset 

Bits 7-5 
Bits 4-0 

Registers 

Reserved (always reads 0) 

T7-T3 of the Interrupt Vector Address 

xB xB xB xB 

RO 

xB xB xB xB 

RO 
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7.2.5 Timer/Counter Registers 

Timer/Counter Registers Ports 40h-43h 

7.2.6 

7-12 

There are four timer/counter registers, as shown in Table 7-8. 

Table 7-8. Ports 4oh-43h Timer/Counter Registers 

I/O Address Bits 15-0 Register Name . 
0000 0000 01 Ox xxOO Timer/Counter 0 Count RW 

0000 0000 01 Ox xxO 1 Timer/Counter 1 Count RW 

00000000010xxxl0 Timer/Counter 2 Count RW 

0000000001 Ox xxII Timer/Counter Command Mode WO 
Note: 

Not al/ address bits are decoded. 

CMOS/RTC Registers 

The system real-time clock (RTC) is part of the CMOS block. 
The RTC control registers are located at specific offsets in the 
CMOS data area (OOh-ODh and 7Dh-7Fh). Detailed 
descriptions of CMOS/RTC operation and programming can be 
obtained from several industry publications. For reference, the 
definition of the RTC register locations and bits are 
summarized in Table 7-9. 

Registers 
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Registers 

Table 7-9. CMOS Register Summary 

Offset Description Binary Range BCD Range 
OOh Seconds 00h-3BH 00h-S9h 
Olh Seconds Alarm 00h-3Bh 00h-59h 
02h Minutes OOn- 3BH 00h-59n 
03h Minutes Alarm 00h-3Bh 00h-59h 

Hours am 12 hr: Olh-ICh 01h-12h 
o4h pm 12 hr: 81h-8Ch 81h-92h 

24 hr: 00h-17h 00h-23h 
Hours Alarmam 12 hr: Olh-ICh 01h-12h 

OSh Hours pm 12 hr: 81h-8Ch 81h-92h 
Hours 24 hr: OOh-17h 00h-23h 

06h Day ot the WeekSunday - I: 01h-07h 01h-07h 
07h uay ot the Month Olh-I~h 01h-31h 
08n Month Olh-OCh Olh-12h 
09h Year 00h-63h 00h-99h 

Bit 7 Update In progress 

OAh Bits 6-4 Divide (0 10 = enable oscillator 
and keep time) 

Bits 3-0 Rate select for periodic interrupt 
Bit 7 Inhibit update transters 
Bit 6 Periodic interrupt enable 
Bit 5 Alarm interrupt enable 

OBh 
Bit 4 Update ended interrupt enable 
Bit 3 No function 
Bit 2 Data mode (0 = BCD, I = binary) 
Bit I Hours format (0 = 12, I = 24) 
Bit 0 Daylight saving enable 
BIt7 Interrupt req uest nag 
Bit 6 Periodic interrupt flag 

OCh Bit 5 Alarm interrupt flag 
Bit 4 Update ended flag 
Bits 3-0 Unused (always reads 0) 

ODh 
Bit 7 VK I {=- I It VBA I vOltage IS UK.) 
Bits 6-0 Unused (always reads 0) 

OEh-7Ch Sottware-dellned storage registers (III byteS) 
7Uh uate alarm Oln-O~h 01n-31n 
7Eh Month alarm Olh-OCh Olh-12h 
7Fh century Field 13h-14h 19h-20h 

80h-~~h sottware-dellned storage registers (128 byteS) 

Ports 70h-71h are compatible with PC industry standards and 
can be used to access the lower 128 bytes of the 256-byte on-
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chip CMOS RAM. Ports 72h-73h can be used to access the full 
extended 256-byte space. These ports can be accessed only if 
Function 0, offset 5Ah, bit 2 is set to select the internal RTC. If 
this bit is cleared, accesses to port 70h-71h or 72h-73h will be 
directed to an external RTC. 

Ports 74h-75h can be used to access the full on-chip extended 
256-byte space when the on-chip RTC is disabled. These ports 
can be accessed only if Function 0, offset 5Bh, bit 1 is set to 
enable the internal RTC SRAM and if offset 48h, bit 3 is 
cleared to enable access to port 74h-75h. 

CMOS Address Port 70h WO 

I 
Bit 7 

I 
6 5 4 3 I 2 Bit 0 

I Bit Name NMID CMOS Address 

Reset 0 0 0 0 0 0 0 0 

BiU NMI Disable 
1 = Disable NMI Generation (default) 
0= Enable NMI Generation. NMI is asserted on encountering toCHCR on 

the ISA bus or SERR on the PCI bus. 
Bits 6-0 CMOS Address (128 bytes) 

CMOS Data Port 71h RW 

I 
Bit 7 I 6 5 4 I 3 2 BH 

I Bit Name CMOS Data 

Reset 0 0 0 0 0 0 0 0 

Bits 7-0 CMOS Data (128 bytes) 

CMOS Data Port Uh, Port uh, Port 74h, and Port 7sh RW 

I 
Bit 7 I 6 I 5 I 4 I 3 I 2 Bit 0 

I Bit Name CMOS Data 

Reset 0 0 0 0 0 0 0 0 

Bits 7-0 CMOS Data (256 bytes) 
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7.3 Function 0 Registers (PCI-ISA Bridge) 

7.3.1 Function 0 PCI Configuration Space Header 

Vendor ID Function 0 Offset 01 h-ooh 

Reset 0 o o o o o o o o o o 

The Vendor ID is a read-only register containing the value 1106h. 

Device ID FUnction 0 Offset olh-Olh 

o o o o o o o o o 

The Device ID is a read-only register containing the value 0586h. 

Command Function 0 Offset OSh-04h 

Bits 15-4 
BiU 

Bill 

Bill 

Bito 

o o o o o o o o 

Reserved (always reads 0) 

Special Cycle Enable (Normally RW - see note) 
1 = Enabled (default) 
o = Disabled 
Bus Masterjalways reads 0) 
1 = Enabled (default) 
o = Disabled 

o 

Memory Space (Normally RO, reads 1 - see note) 
1 = EnabJed (default) 
o = Disabled 

I/O Space (Normally Ro, reads 1 - see note) 
1 = Enabled (default) 
o = Disabled 

o o 

RO 

o 

RO 

o 

RW 

Note: If the:test bit at offset 46h, bit 4 is set, access to the bits indicated above 
is reversed: bit 3 above becomes read only (reading back 1) and bits 0-1 
above become read/write (with a default of 1). 
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Status Fundion 0 Offset 07h-06h RWC 

Reset 0 o o o o o o o o o o o o o o 

Bit 15 Detected Parity Error (write 1 to clear) 
Bit 14 Signalled System Error (always reads 0) 
Bit 13 Signalled Master Abort (always reads 0) 
Bit 11 Received Target Abort (always reads 0 - write 1 to clear) 
Bit 11 Signalled Target Abort (always reads 0) 
Bit 10 - 9 DEVSE[ Timing (fixed at 01 = medium) 
Bit 8 Data Parity Detected (always reads 0) 
Bit 7 Fast Back-to-Back (always reads 0) 
Bits 6-0 Reserved (always reads 0) 

Revision ID Fundion 0 Offset OSh RO 
~I ~Bi-t7--~I---6--~I---5--~I----~----~----~~----~--~ 

:evisio) numb~ 2 Bit 0 

1 
n n n n n n n n 

The Revision ID is a read-only register containing the revision number. 

Program Interface Fundion 0 Offset 09h RO 
~I --Bi~t7--~I---6--~I---5--~I---4--~I---3--~--2--~----~--B-it-O~I 

Bit Name OOh 
Reset o o o o o o o o 

The Program Interface is a read-only register containing the value OOh. 

Sub Class Code Fundion 0 Offset OAh RO 
'I ~B~it7--'I---6---'I---5--'I---4---'I---3---r---2--'------'--B~~-O~I 

Bit Name 01h 
~------------------------------------------------------~ Reset o o o o o o o 

The Sub Class Code is a read-only register containing the value 01h. 
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Class Code Function 0 Offset OBh RO 
'I ~B7it-7--'I---6---'I---5---'---4---'------'----2---'------'-~B~it-O-'1 

Bit Name 06h 

Reset o o o o o 

The Class Code is a read-only register containing the value 06h. 

Header Type Function 0 Offset OEh 
1 Bit 7 I 6 I I 4 3 2 

Bit Name BOh 

Reset o o o o o o 

The Header Type is a read-only register containing the value 80h. 

BIST Function 0 Offset OFh 

I 
Bit 7 I 6 I 5 4 I 3 2 

Bit Name ooh 

Reset 0 0 0 0 0 0 

BIST is a read-only register containing the value OOh. 

7.3.2 ISA Bus Control 

ISA Bus Control Function 0 Offset 40h 

Bit Name 

Reset o o 

Bit 7 ISA Command Delay 
1 = Extra delay 

o 

o = Normal delay (default) 
Bit 6 Extended ISA Bus Ready 

1 = Enable 
o = Disable (default) 

Bit 5 ISA Slave Wait States 
1 = 5 Wait states 
0=4 Wait states (default) 

Registers 

o o o 

0 

o 

o 

RO 
Bit 0 

1 

o 

RO 
Bit 0 

I 
0 

RW 

o 
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Bit 4 Chipset I/O Wait States 
1 = 4 Wait states 
0=2 Wait states (default) 

Bit :I I/O Recovery Time 
1 = Enable 
o = Disable (default) 

Bit 2 Extend ALE 
1 = Enable 
o = Disable (default) 

Bit I ROM Wait States 
1 =0 Wait states 
o = 1 Wait state (default) 

Bit 0 ROM Write 
1 = Enable 
o = Disable (default) 

SA Jest Mode Fundion 0 Offset 41 h 

Bit Name 

Reset 

Bits 7-6 

Bits 

BiU 
BiU 

Bits 2-0 

Reserved (always reads 0) 
Port 92 Fast Reset 
1 = Enable 
o = Disable (default) 
Reserved (always reads 0) 
Double DMA Clock 
1 = Enable (DMA clock = ISA clock) 
o = Disable (DMA clock = lh) (default) 
Reserved (always reads 0) 

ISA Clock Control Function 0 Offset 41h 

7-18 
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RW 

RW 
2 Bit 0 I 

ISACS 

o o o 
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Bill 

Bits 1-0 

ISA Bus Clock Seled Enable 
1 = ISA clock selected per bits 2-0 
a = ISA Clock = PCLKl4 (default) 
ISA Bus Clock Seled (when bit] = I) 
000 = PCLKl3 (default) 
001 = PCLKl2 
010 = PCLKl4 
all = PCLKl6 
100 = PCLKlS 
101 = PCLKl10 
110 = PCLKl12 
111 = OSC/2 

Note: To switch the [SA Clock, take the following steps: 

1. Clear bit 3 of this register. 

2. Change the value of bits 2-0 to reflect the desired clock. 

3. Set bit 3. 

ROM Decode Control Function 0 Offset 43h 

Bit Name 

Reset o o o o o o o 

RW 

o 

Setting the following bits enables the indicated address range to be 
included in the ROMcs decode: 

Bit 7 FFFEOOOOh-FFFEFFFFh 
1 = Enable 
o = Disable (default) 

Bit 6 FFFBOOoOh-FFFDFFFFh 
1 = Enable 
o = Disable (default) 

Bit 5 OOOEBOOoh-oOOEFFFFh 
1 = Enable 
o = Disable (default) 

Bit 4 000EOOooh-000E7FFFh 
1 = Enable 
0= Disable (default) 

Bit] OOODBOOoh-oOODFFFFh 
1 = Enable 
o = Disable (default) 
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Reset 0 0 0 0 

Bits 7-4 Reserved (always reads 0) 
Bill Mouse Lock Enable 

1 = Enable 
o = Disable (default) 

Bits 1-0 Reserved 

Type F DMA Control Function 0 Offset 45h 

Bit Name 

Reset o o o o 

0 

o 

2 

o 

o 

21 095A/O-March 1997 

Reserved 

o 

o 

RW 
Bit 0 I 

o 

RW 

o 

Setting the following bits enables DMA type F timing on the indicated 
DMA channels. 

Bit 7 ISA Master/DMA to PCI Line Buffer 
1 = Enable 
o = Disable (default) 

Bit 6 DMA Type F Timing on Channel 7 
1 = Enable 
o = Disable (default) 

Bit 5 DMA Type F Timing on Channel 6 
1 = Enable 
0= Disable (default) 

Bit 4 DMA Type F Timing on ChannelS 
1 = Enable 
o = Disable (default) 
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Bit 3 DMA Type F Timing on Channel 3 
1 = Enable 
0= Disable (default) 

Bit 2 DMA Type F Timing on Channel 2 
1 = Enable 
o = Disable (default) 

Bit 1 DMA Type F Timing on Channel 1 
1 = Enable 
o = Disable (default) 

Bit 0 DMA Type F Timing on Channel 0 
1 = Enable 
o = Disable (default) 

Miscellaneous Control 1 Function 0 Offset 46h 

Bit Name 

Reset 

Bits 7-5 

o o o o 

Reserved (always reads 0) 

o 

BiU Configure Command Register Offset OSh-04h Access (Test Only) 

o 

1 =Test Mode: Command register bits 0-1 are RW, Bit 3 is RO 
0= Normal Mode: Command register bits 0-1 are RO, Bit 3 is RW 

Bits 3-2 

Bit 1 

Bit 0 

Reserved (always reads 0) 

PCI Burst Read Interruptability 
1 = Disallow PCI burst read interrupting 
o = Allow burst reads to be interrupted (default) 
Post Memory Write Enable 
1 = Enable 
o = Disable (default) 

Miscellaneous Control 2 Function 0 Offset 47h 

Bit Name 

Reset 

Bit7 

Bit& 

Registers 

o o o 

CPU Reset Source 
1 = Use INIT as CPU reset 
O=Use CPURST (default) 
PCI DelayTransaction Enable 
1 = Enable 
o = Disable (default) 

o o o o 

RW 

o 

RW 

o 
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Bit 5 EISA 4DO/4DI Port EnableRW 
1 = Enable (ports 4DOh-4D1h per EISA specification) 
o = Disable (ignore ports 4DO-4D1h) (default) 

Bit 4 Interrupt Controller Shadow Register Enable 
1 = Enable 
o = Disable (default) 

Bit 1 Reserved (always reads 0) 

Bit 1 Write Delay Transaction Time-Out Timer Enable 
1 = Enable 
o = Disable (default) 

Bit I Read Delay Transaction Time-Out Timer Enable 
1 = Enable 
o = Disable (default) 

21 095A/O- March 1997 

Bit 0 Software PCI Reset-Setting this bit causes a PCI reset by asserting the 
PCIRST pin. 

Miscellaneous Control 3 Function 0 Offset 48h RW 

Bit Name 

Reset 

Bits 7-4 
Bill 

Bill 

Bit I 

Bito 

7-22 

o o o 

Reserved (always reads 0) 

Extra RTC Port 74/75 Enable 
1 = Disable 
0= Enable (default) 
Integrated USB Controller Disable 
1 = Disable 
o = Enable (default) 
Integrated IDE Controller Disable 
1 = Disable 
o = Enable (default) 
51lK PCI Memory Decode 

o o o o 

1 = Use the contents of bits 15-12 of offset 4Eh plus 512 Kbytes as the top 
of PCI memory (default) 

0= Use the contents of bits 15-12 of offset 4Eh as the top of PCI memory 

Registers 
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IDE Interrupt Routing Function 0 Offset 4Ah RW 

Bit Name 

Reset 0 0 0 0 0 0 0 

Bit7 Wait for PGNT before Grant to ISA Master/DMA 
1 = Enable (must be set) 
o = Disable (default) 

Bit& Bus Select for I/O Devices below 100h 
1 = Access ports OOh-FFh via XD bus 
o =Access ports OOh-FFh via SD bus 

Bits 5-4 Reserved (always reads 0) 
Bits 3-2 IDE Second Channel IRQ Routing 

00 =IRQ14 
01 =IRQ15 (default) 
10 =IRQ10 
11 =IRQ11 

Bits 1-0 IDE Primary Channel IRQ Routing 
00 =IRQ14 (default) 
01 =IRQ15 
10 =IRQ10 
11 =IRQ11 

ISA DMAjMaster Memory Access Control 1 Function 0 Offset 4Ch RW 

Bit Name 

Reset 0 0 0 0 

The bits in this register correspond to HA23-HA16. 

Bits 7-0 PCI Memory Hole Bottom Address 

ISA DMAjMaster Memory Access Controll Function 0 Offset 4Dh RW 

Bit Name 

Reset 

Bits 7-0 

Registers 

0 0 0 0 

The bits in this register correspond to HA23-HA16. 

PCI Memory Hole Top Address 

Note: Access to the memory defined in the PCI memory hole will not be 
forwarded to PCl. This function is disabled if the top address is less than 
or equal to the bottom address. 
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ISA DMAfMaster Memory Access Control 3 Function 0 Offset 4Fh-4Eh 

I Bit 15 1 14 1 13 112 111 1 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I Bit 0 I 
Reset 0 o o o o o o o o o o o o o 

ISA DMAlMaster Memory Access Control 3 is a RW register. 

Bits 15-12 Top of PCI Memory for ISA DMA/Master Accesses 
0000 = 1 Mbyte (default) 

0001 = 2 Mbytes 

1111 = 16 Mbytes 

Note: ISA DMAlmasters that access addresses higher than the top of PCI will 
not be directed to the PCI bus. 

Bit II Forward EOOoOh-EFFFFh Accesses to PCI (default = 0) 

Bit 10 Forward AOOooh-BFFFFh Accesses to PCI (default = 0) 

Bit 9 Forward Booooh-9FFFFh Accesses to PCI (default = 1) 
Bit B Forward 00000h-7FFFFh Accesses to PCI (default = 1) 

Bit 7 Forward DCOooh-DFFFFh Accesses to PCI (default = 0) 
Bit 6 Forward DBOOOh-DBFFFh Accesses to PCI (default = 0) 

Bit 5 Forward D4000h-D7FFFh Accesses to PCI (default = 0) 
Bit 4 Forward DOoooh-D3FFFh Accesses to PCI (default = 0) 

Bit 3 Forward CCOOOh-CFFFFh Accesses to PCI (default = 0) 

Bit 1 Forward CBOOOh-CBFFFh Accesses to PCI (default = 0) 

Bit I Forward C4000h-C7FFFh Accesses to PCI (default = 0) 

Bit 0 Forward COOOOh-C3FFFh Accesses to PCI (default = 0) 

7.3.3 Plug-N-Play Control Registers 

Bit Name 

Reset 

Bits 7-0 

7-24 

Function 0 Offset 50h 

o o o o 

Reserved (always reads 04h) 

o 

RW 

Registers 
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PCIIRQ Edge/Level Select Function 0 Offset 54h RW 

Bit Name 

Reset 0 0 0 0 0 0 0 0 

Bits 7-4 Reserved (always reads 0) 
Bill PIRQA Invert (edge)/Non-invert (level) 

1 = Edge 
o = Level (default) 

Bill PIRQIlnvert (edge)/Non-invert (level) 
1 =Edge 
o = Level (default) 

Bit I PIRQC Invert (edge)/Non-invert (level) 
1 = Edge 
o = Level (default) 

Bito PIRQD Invert (edge)/Non-invert (level) 
1 =Edge 
o = Level (default) 

PNP IRQ Routing 1 Function 0 Offset 55h RW 

Bit Name 

Reset 0 0 0 0 0 

Bits 7-4 MIRQI Routing 
0000 = Disabled (default) 
0001 = IRQ1 
0010 = Reserved 
0011 = IRQ3 
0100 = IRQ4 
0101 = IRQ5 
0110 = IRQ6 
0111 = IRQ7 
1000 = Reserved 
1001 = IRQ9 
1010 = IRQ10 
1011 = IRQ11 
1100 = IRQ12 
1101 = Reserved 
1110 = IRQ14 
1111 = IRQ15 

Bits 3-0 MIRQO Routing (same as MIRQ1 routing) 
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PnP IRQ Routing 1 Fundion 0 Offset 56h RW 

Bit Name 

Reset 0 0 0 0 

Bits 7-4 PIRQB Routing (same as MIRQl routing) 
Bits 3-0 PIRQA Routing (same as MIRQl routing) 

PNP IRQ Routing 3 Fundion 0 Offset 57h RW 

Bit Name 

Reset 0 0 0 0 0 

Bits 7-4 P1RQD Routing (same as MIRQl routing) 
Bits 3-0 PIRQC Routing (same as MIRQl routing) 

PNP IRQ Routing 4 Fundion 0 Offset 51h RW 

Bit Name 

Reset 0 0 0 0 0 0 

Bits 7-4 Reserved (always reads 0) 
Bits 3-0 MIRCll Routing (same as MIRQl routing) 

MIRQ Pin Configuration Fundion 0 Offset 59h RW 

Bit Name 

Reset 0 0 0 0 0 0 0 

Bits 7-3 Reserved (always reads 0) 
Bits 2 MIRCll/MASTER Seledion 

0=MIRQ2 (default) 
l=MAS1'ER 

Bits I MIRQI/KEYLOCK Seledion 
O=MIRQl (default) 
l=KEYLOCK 

Bits 0 MIRQOfAPl«S Seledion 
o =MIRQO (default) 
1 = APIceS 
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Bit Name 

Reset 

Function 0 Offset 5Ah 

XD5 XD4 XD3 

RW 

XD2 XD1 XDO 

The values in the bits of this register are latched from pins XD7-XDO at 
power-up, but can be accessed after power-up to change the strapped 
settings. 

Bit 7 Keyboard RP16 (latched from XD7) 
Bit 6 Keyboard RP15 (latched from XD6) 
Bit 5 Keyboard RP14 (latched from XDS) 
Bit 4 Keyboard RP13 (latched from XD4) 
Bit 3 Reserved (always reads 0) 
Bit 2 Internal RTC Enable (latched from XD2) 

1 = Enable 
o = Disable 

Bit 1 Internal PS2 Mouse Enable (latched from XD1) 
1 = Enable 
o = Disable 

Bit 0 Internal KBC Enable (latched from XDO) 
1 = Enable 
o = Disable 

Note: External strap option values can be set by connecting the indicated 
external pin to ground or through a 4.7-Kohm pullup to Vee (for 1) or 
driving it Low with a 7407 TTL open-collector buffer (for 0) as shown in 
Figure 7-1. 

Vee Vee 

I 4.7K 

REETO 

Figure 7·1. Strap Option Circuit 
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Internal RYC Yest Mode Function 0 Offset SBh 
I Bit 7 I 6 I 5 I 4 I 3 

Bit Name Reserved 

Reset a a a a a 

Reserved (always reads 0) 

2 

a 

21095A/O-March 1997 

RTCSAE 

a 

RW 
Bit a I 

Bits 7-1 
Bitt RTC SRAM Access Enable-This bit is set to access the internal RTC SRAM 

via ports 74h175h while the internal RTC is disabled. If the internal RTC is 
enabled, setting this bit has no effect, and the internal RTC SRAM should 
be accessed at either ports 70h/71h or ports 72h173h. 
1 = Enable 
o = Disable (default) 

Bito Reserved (always reads 0) 

7.3.4 Distributed DMA Control 
Distributed DMA Ch 0 Base/Enable Function 0 Offset 61 h-60h 
Distributed DMA Ch 1 BasefEnable Function 0 Offset 61h-62h 
Distributed DMA Ch 2 Base/Enable Function 0 Offset 6Sh-64h 
Distributed DMA Ch 1 Base/Enable Function 0 Offset 67h-66h 
Distributed DMA Ch S Base/Enable Function 0 Offset 6Bh-6Ah 
Distributed DMA Ch 6 Base/Enable Function 0 Offset 6Dh-6Ch 
Distributed DMA Ch 7 Base/Enable Function 0 Offset 6Fh-6Eh 

Reset a a a a a 

Bits 15-4 Channel n Base Address bits 15-4 
0000 = default 

Bin Channel n Enable 
1 = Enable 
o = Disable (default) 

Bits 1-0 Reserved (always reads 0) 

7-28 

a a a 

RW 
RW 
RW 
RW 
RW 
RW 
RW 

a 
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7.4 Function 1 Registers (Enhanced IDE Controller) 

All EIDE Controller registers are located in Function 1 of the 
AMD-645 Peripheral Bus Controller PCI configuration space 
and are accessed through PCI configuration mechanism #1 via 
address OCF8h10CFCh. 

The AMD-645 Peripheral Bus Controller enhanced IDE 
controller interface is fully compatible with the SFF 8038i 
v.l.O specification. There are two sets of software-accessible 
registers, the PCI configuration registers and the bus master 
IDE 110 registers. 

7.4.1 Function 1 PCI Configuration Space Header 

Vendor ID Function I Offset olh-oOh 

Reset 0 o o o o o o o o o o 

The Vendor ID is a read-only register containing the value 1l06h. 

Device ID Function I Offset Olh-02h 

Reset 0 o o o o o o o 

The Device ID is a read-only register containing the value 0571h. 

Command Function I Offset OSh-04 

Reset 

Bits 15-10 

BiU 

Bita 

Registers 

Resened (always reads zero) 

Fast Back-to-Back Cycles (fixed at 0) 
1 = Enabled 
o = Disabled (default) 
SED Enable (fixed at 0) 
1 = Enabled 
0= Disabled (default) 

RO 

o 

RO 

o 

RWh 
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Bit 7 Address Stepping (fixed at 1) 
1 = Enabled (default) 
o = Disabled 

Bit 6 Parity Error Response (fixed at 0) 
1 = Enabled 
0= Disabled (default) 

Bit 5 VGA PalleHe Snoop (fixed at 0) 
1 = Enabled 
o = Disabled (default) 

Bit 4 Memory Write It Invalidate (fixed at 0) 
1 = Enabled 
o = Disabled (default) 

Bit:l Special Cycles (fixed at 0) 
1 = Enabled 
o = Disabled (default) 

Bit 1 Bus Master (SG operation can be issued only when this bit is enabled.) 
1 = Enabled 
o = Disabled (default) 

Bit I Memory Space (fixed at 0) 
1 = Enabled 
o = Disabled (default) 

Bit 0 I/O Space (default = 0 = disabled) When this bit is disabled, the device does 
not respond to any 110 addresses for either compatible or native mode. 

Status Fundion 1 Offset 07h-06h 

Reset 

Bit 15 Detected Parity Error (default = 0) 
Bit 14 Signalled System Error (default = 0) 
Bit 11 Signalled Master Abort (default = 0) 
Bit 11 Received Target Abort (default = 0) 
Bit II Signalled Target Abort (RO-always reads 0) 
Bits 10-9 DEV5E[ Timing 

00 =Fast 
01 = Medium (default) 
10 =Slow 
11 = Reserved 

Bit 8 Data Parity Deteded (default = 0) 
Bit 7 Fast Back-Io-Back (RO-always reads 1) 

Rwe 
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Bits 6-0 Reserved (always reads 0) 

Revision ID Function 1 Offset 08 ROh 

Bit Name 

Reset n n n n n n 

The Revision ID is a read-only register containing the revision code for 
the IDE Controller logic block. 

Programming Interface Function 1 Offset 09h RW 

Bit Name 

Reset 

Bit7 
Bits 6-4 

BiU 

Bill 

Registers 

o o o 

Master IDE Capability (fixed at 1 - supported) 
Reserved (always reads 0) 
Secondary Programmable Indicator (fixed at 1) 
1 = Supports both modes (mode is selected by writing bit 2) 
0= Fixed (compatibility or native PCI mode is determined by bit 2) 
Secondary Channel Operating Mode 
1 = Native PCI Mode (default when SPKR=l) 
0= Compatibility Mode (default when SPKR=O) 

x 

The default value for this bit is determined at power-up by the strapping 
at the SPKR pin, pin 134. The strapping determines whether IDE 
addressing is fixed (1) or flexible (0). (See Figure 7-1 on page 7-27 for a 
drawing of a strap circuit). After reset, bit 2 can be written to determine 
the channel operating mode. Table 7-10 summarizes the differences 
between native PCI and compatibility modes. 

Table 7-10. Compatibility Mode vs. Native PCI Mode 

Mode Command Block Control Block 
IRQ Registers Registers 

Compatibility I'nmary tlxeo at '/U oTTset 1 t 7n- 1 tOn tlxeo at '/U oTTset 3t6n 14 

Mode Secondary Fixed at I/O offset I 77h-170h Fixed at I/O offset 376h 15 

Native PCI Pnmary Determined by ottset 10h Determined by oltset 14h 

Mode Secondary Determined by offset 18h Determined by offset 1 Ch 
I Notes: 

Command register blocks are 8 bytes of I/O space, while control registers are 4 bytes of I/O space (only byte 2 is used). 
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Bit 1 Primary Programmable Indicator (fixed at 1) 
1 = Supports both modes (mode is selected by writing bit 0) 
o = Fixed (compatibility or native PCI mode is determined by bit 2) 
1 = Native PCI mode (default when SPKR=l) 
0= Compatibility mode (default when SPKR=O) 

Bit 0 Primary Channel Operating Mode 

Reset 

1 = Native PCI mode (default when SPKR=l) 
0= Compatibility mode (default when SPKR=O) 

o o o o o o o 

The Sub Class Code is a read-only register containing the value 01h. 

Base Class Code Function I Offset OBh RO 
'I --B-it-7--~I---6---'I---5---'I---4--~----3--'----2--~------'--B-it-O~I 

Bit Name '--___________________________ O_l_h __________________________ --' 

Reset 0 0 0 0 0 0 0 

The Base Class Code is a read-only register containing the value 01h. 

Latency Timer Function I Offset ODh RW 

I 
Bit 7 I 6 I 5 I 4 3 2 BitO 

I Bit Name OOh 

Reset 0 0 0 0 0 0 0 0 

The Latency Timer is a read-write register that defaults to O. 

Header Type Function I Offset OEh RO 
I Bit 7 I 6 

Bit Name 
I 5 I 4 3 2 Bit 0 

1 
OOh 

Reset o o o o o o o 

The Header Type is a read-only register containing the value OOh. 
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BIST Function 1 Offset OFh RO 
~I --B-it-7--~1 ---6---.I---5---.---4---.I---3---.---2---.------~--B-it-o-.1 

Bit Name L ______________ O_O_h _____________ ~ 
Reset o o o o o o o o 

The BrST is a read-only register containing the value OOh. 

Primary Data/Command Base Address Function 1 Offset 13h-l0h RW 

Reset 0 o o o o o o o o o o o o o o o 

The Primary Data/Command Base Address is a read-write register that 
specifies an 8-byte I/O address space. 

Bits :n-16 Reserved (always reads 0) 

Bits 15-3 Port address (default = OlFOh) 
Bits 1-0 Value fixed at 001 binary 

Primary Control/Status Base Address Function 1 Offset 17h-14h RW 

Reset 

Reset 0 o o o o o o o 

The Primary Control/Status Base Address is a read-write register that 
specifies a 4-byte I/O address space, of which only the third byte is active. 
For example, 3F6h is the active byte for the default base address of 3F4h. 

Bits 31-16 Reserved (always reads 0) 
Bits 15-1 Port address (default = 03F4h) 

Bits 1-0 Value fixed at 01 binary 
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Secondary Data/Command Base Address Function 1 Offset 1 Bh-18h RW 

Reset 0 o o a o o a o o a a a a o o o 

The Secondary Data/Command Base Address is a read-write register that 
specifies an 8-byte I/O address space. 

Bits 1I-16 Reserved (always reads 0) 
Bits 15-1 Port address (default = 0170h) 
Bits 2-0 Value fixed at OOlbinary 

Secondary Control/Status Base Address Function 1 Offset 1 Fh-l Ch RW 

Reset 

Reset 0 o a o o a a o a 

The Secondary Control/Status Base Address is a read-write register that 
specifies a 4-byte I/O address space, of which only the third byte is active. 
For example, 376h is the active byte for the default base address of 374h. 

Bitsll-16 Reserved (always reads 0) 
Bits 15-2 Port address (default = 374h) 
Bits 1-0 Value fixed atol binary 

Bus Master Control Registers Base Address RW Function 1 Offset 23h-20h 

Reset 0 

Reset 

7-34 

o o a a o o o a a o o 

The Bus Master Control Registers Base Address is a read-write register 
that specifies a l6-byte I/O address space which is compliant with the SFF 
8038i rev. 1.0 specification. 
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Bits 31-16 Reserved (always reads 0) 
Bits 15-4 Port address (default = CCOh) 
Bits 3-0 Value fixed at 0001 binary 

Interrupt Line Function 1 Offset 3Ch RW 
'I ~B~it7--'I---6---'I-----'I----4--'---3---'--~2--'---~-'~B~it-O-'1 

Bit Name L _______________ OE_h _____________ ----' 

Reset o o o o o 

The Interrupt Line is a read-write register containing the default value 
OEh. 

Interrupt Pin Function 1 Offset 3Dh RO 

Bit Name 

Reset 

Bits 7-0 

Min Gnt 

Bit Name 

Reset 
I 

o o o o o 

The Interrupt Pin is a read-only register that defines the interrupt routing 
mode. 

Interrupt Routing Mode 
OOh =Legacy mode interrupt routing (default) 
Olh =Native mode interrupt routing 

Function 1 Offset 3Eh RO 
Bit7 I 6 I 4 I 3 2 BitO 

I OOh 

0 0 0 0 0 0 0 0 

Min Gnt is a read-only register containing the value OOh. 

Max Latency Function 1 Offset 3Fh RO 
1 Bit 7 I 6 I I 4 3 2 Bit 0 I 

Bit Name L _______________ OO_h ________ ---:-___ ~----' 

Reset 0 0 0 0 0 0 0 0 

Max Latency is a read-only register containing the value OOh. 
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7.4.2 IDE Controller-Specific Configuration Registers 

Chip Enable Function 1 Offset 4Gh RW 

Bit Name 

Reset 

Bits 7-2 
Bit I 

Bito 

I Bit 7 I 6 I 5 3 2 Bit 0 I 4 

Reserved PCE SCE 

o o o o o o o 

Chip Enable is a read-write control register used to enable the primary or 
secondary channel. 

Reserved (always reads 000001 binary) 
Primary Channel Enable 
1 = Enabled 
o = Disabled (default) 
Secondary Channel Enable 
1 = Enabled 
o = Disabled (default) 

IDE Configuration Function 1 Offset 41 h RW 

Bit Name 

Reset 

Bit7 

Bit6 

Bits 

Bif4 

Bits 3-0 

o o o o o o 

IDE Configuration is a read-write control register that defaults to 06h. 

Primary IDE Read Prefetch Buffer 
1 = Enabled 
o = Disabled (default) 
Primary IDE Post Write Buffer 
1 = Enabled 
o = Disabled (default) 
Secondary IDE Read Prefetch Buffer 
1 = Enabled 
0= Disabled (default) 
Secondary IDE Post Write Buffer 
1 = Enabled 
o = Disabled (default) 
Reserved (always reads 0110 binary). Although they are read-write, the 
value of these bits should never be changed.) 

Reserved (Do Not Program) Function 1 Offset 42h RW 

7-36 

The reserved register at Function 1, offset 42h is a read-write register that 
should not be programmed. 
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FIFO Configuration Function 1 Offset 43h RW 

Bit Name 

Reset 

Bit7 
Bits 6-5 

BiU 
Bits 3-2 

Bits 1-0 

o o o 

First-In-First-Out (FIFO) Configuration is a read-write control register. 

Reserved (always reads 0) 

FIFO Configuration-These bits determine FIFO distribution as shown in 
Table 7-11. 

Table 7-II.FIFO Distribution 

Bits 6, 5 
Primary Secondary 
Channel Channel 

00 16 
01 (default) 8 
10 8 
11 0 

Reserved (always reads 1) 

Threshhold for Primary Channel 
00 =1 
01 =3/4 
10 =1/2 (default) 
11 =1/4 

0 
8 
8 
16 

Threshhold for Secondary Channel 
00 =1 
01 =3/4 
10 =1/2 (default) 
11 =1/4 

Miscellaneous Control 1 Function 1 Offset 44h RW 

Bit Name 

Reset 

Bit7 
Bit6 

Registers 

o o 

Reserved (always reads 0) 

Master Read Cycle IRDY Wait States 
1 = 1 wait state (default) 
0=0 wait states 

o o o 
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Bits 

BiU 

BiU 

Bits 2-0 

Master Write Cycle IRDY Wait States 
1 = 1 wait state (default) 
0=0 wait states 
FIFO Output Data 1/2 Clock Advance 
1 = Enabled 
o = Disabled (default) 
Bus Master IDE Status Register Read Retry 
1 = Enabled (default) 
o = Disabled 
Reserved (always reads 0) 

Miscellaneous Control 2 Function 1 Offset 4sh 

Bit Name I ::;, I 1:5 
5 I 4 I 

Reset 

Bit7 
BiU 

o o o 

Reserved (always reads 0) 
Interrupt Steering Swap 

o 

3 I 2 
Reserved 

o o 

1 = Swap interrupts between the two channels (default) 
o =Do not swap channel interrupts 

Bits 5-0 Reserved (always reads 0) 

Miscellaneous Control 3 Function 1 Offset 4&h 

Bit Name 

Reset o o 

Bit 7 Primary Channel Read DMA FIFO Flush 

o o 

RW 
Bit 0 I 

o o 

RW 

o o 

1 =Enable FIFO flush for read DMA when interrupt asserts primary 
channel (default) 

o = Disable 
BU 6 Secondary Channel Read DMA FIFO Flush 

1 = Enable FIFO flush for read DMA when interrupt asserts secondary 
channel (default) 

o = Disable 
Bit 5 Primary Channel End-of-Sedor FIFO Flush 

1 = Enable FIFO flush at the end of each sector for the primary channel 
o = Disable (default) 

Bit 4 Secondary Channel End-of-Sedor FIFO Flush 
1 = Enable FIFO flush at the end of each sector for the secondary 

channel 
0= Disable (default) 
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Bits 3-2 
Bits 1-0 

Reserved (always reads 0) 

Max DRDY Pulse Width 
Maximum DRDy pulse width after the cycle count. Command will 
deassert in spite of DRDY status to avoid hanging the system. 

00 ==No limitation (default) 
01 == 64 PCI clocks 
10 == 128 PCI clocks 
11 == 192 PCI clocks 

Drive Timing Control Function 1 Offset 4Bh-48 RWh 

Reset a a a a a a a a a a 

Reset 

Each field of this register defines the active pulse width and recovery 
time for a particular IDE DIOR or mow signal. The actual value for each 
field is the encoded value plus one, and indicates the number of PCI 
clocks. 

Bits 31-28 Primary Drive 0 Adive Pulse Width (default == 1010 binary) 

Bits 17-14 Primary Drive 0 Recovery Time (default == 1000 binary) 
Bits 23-20 Primary Drive 1 Adive Pulse Width (default == 1010 binary) 

Bits 19-16 Primary Drive 1 Recovery Time (default == 1000 binary) 

Bits 15-12 Secondary Drive 0 Adive Pulse Width (default == 1010 binary) 

Bits 11-8 Secondary Drive 0 Recovery Time (default == 1000 binary) 
Bits 7-4 Secondary Drive 1 Adive Pulse Width (default = 1010 binary) 

Bits 3-0 Secondary Drive 1 Recovery Time (default = 1000 binary) 
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Address Setup Time Fundlon. Offset 4Ch 

Bit Name 

Reset 

Bits 7-6 
Bits 5-4 
Bits :1-2 

o o 

Primary Drive 0 Address Setup Time 
Primary Drive 1 Address Setup Time 
Secondary Drive 0 Address Setup Time 

21 09Si\fO-March 1997 

RW 

o o o 

Bits 1-0 Secondary Drive 1 Address Setup Time-Each of these bit pairs defines the 
corresponding address setup time as follows: 
00 =IT 
01 =2T 
10 =3T 
11 =4T (default) 

Secondary Non-' FO Port Access Timing Function. Offset 4Eh 

Bit Name 

Reset 

RW 

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

Bits 7-4 DIOR/DIOW Adive Pulse Width (default = 1111 binary) 
Bits 4-0 DIOR/DIOW Recovery Time (default = 1111 binary) 

Primary Non-' FO Port Access Timing Function' Offset 4Fh 

Bit Name 

Reset 

RW 

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

Bits 7-4 DIOR/DIOW Adive Pulse Width (default = 1111 binary) 
Bits 4-0 DIORjDIOW Recovery Time (default = 1111 binary) 
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Ultra DMA-33 Extended Timing Control Function 1 Offset 53h-50h RW 

Reset 0 o o o o o o o o o o o 

Reset 

Each byte of these registers defines Ultra DMA-33 operation for the 
indicated drive. The bit definitions are consistent within each byte. 

Bit 11 Primary Drive 0 Ultra DMA-:J:J Mode Enable Method 
1 = Enable by setting bit 6 of this register 
o = Enable by using the Set Feature command (default) 

Bit 10 Primary Drive 0 Ultra DMA-11 Mode Enable 
1 = Enable Ultra DMA-33 mode operation 
o = Disable (default) 

Bit 29 Primary Drive 0 Ultra DMA-:J:J Transfer Mode 
1 = Transfer based on Ultra DMA-33 PIO mode 
0= Based on Ultra DMA-33 DMA mode (default) 

Bits28-26 Reserved (always reads 0) 
Bits 25-24 Primary Drive 0 Cycle Time 

00 =2T 
01 =3T 
10 =4T 
11 =5T (default) 

Bit 21 Primary Drive 1 Ultra DMA-11 Mode Enable Method 
1 = Enable by setting bit 6 of this register 
0= Enable by using the Set Feature command (default) 

Bit II Primary Drive 1 Ultra DMA-11 Mode Enable 
1 = Enable Ultra DMA-33 mode operation 
o = Disable (default) 

Bit 21 Primary Drive 1 Ultra DMA-:J:J Transfer Mode 
1 = Transfer based on Ultra DMA-33 PIO mode 
o =Based on Ultra DMA-33 DMA mode (default) 

Bits20-18 Reserved (always reads 0) 

Bits 17-16 Primary Drive 1 Cycle Time 
00 =2T 
01 =3T 
10 =4T 
11 =5T (default) 
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Bit 15 

Bit 14 

Bit 13 

Bits 12-10 
Bits 9-8 

Bit7 

Bits 

Bits 

Bits 4-1 
Bits 1-0 

Secondary Drive 0 Ultra DMA-U Mode Enable Method 
1 = Enable by setting bit 6 of this register 
o = Enable by using the Set Feature command (default) 
Secondary Drive 0 Ultra DMA-13 Mode Enable 
1 = Enable Ultra DMA-33 mode operation 
o = Disable (default) 
Secondary Drive 0 Ultra DMA-33 Transfer Mode 
1 = Transfer based on Ultra DMA-33 PIO mode 
0= Based on Ultra DMA-33 DMA mode (default) 
Reserved (always reads 0) 
Secondary Drive 0 Cycle Time 
00 =2T 
01 =3T 
10 =4T 
11 = ST (default) 
Secondary Drive I Ultra DMA-33 Mode Enable Method 
1 = Enable by setting bit 6 of this register 
0= Enable by using the Set Feature command (default) 
Secondary Drive I Ultra DMA-13 Mode Enable 
1 = Enable Ultra DMA-33 mode operation 
o = Disable (default) 
Secondary Drive I Ultra DMA-13 Transfer Mode 
1 = Transfer based on Ultra DMA-33 PIO mode 
o =Based on Ultra DMA-33 DMA mode (default) 
Reserved (always reads 0) 
Secondary Drive I Cycle Time 
00 =2T 
01 =3T 
10 =4T 
11 =ST (default) 

Primary Sedor Size Fundion 1 Offset 61 h-60h 

Reset 0 o o o o o o 

21095A/O-March 1997 

RW 

o o o o 

The Primary Sector Size is a read-write control register whose bits 11-0 
determine the size of each primary sector. The value of these bits defaults 
to 200h. 
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Secondary Sector Size Function 1 Offset 69h-68h RW 

Reset 0 

7.4.3 

o o o o o o o o o o 

The Secondary Sector Size is a read-write control register whose bits 11-0 
determine the size of each secondary sector. The value of these bits 
defaults to 200h. 

IDE I/O Registers 

The IDE I/O registers comply with the SFF 8038I v. 1.0 
standard. The base address of these registers is determined by 
configuration register Function 1, offset 09h (see page 7-31). 
The command block primary channel is 1FOh-1F7h, while the 
secondary channel is 170H-177h. Refer to the specification for 
further details. 

Primary Channel Command Function 1 Offset OOh 

Bit Name 

Reset 

Primary Channel Command is an I/O register. 

Primary Channel Status Function 1 Offset Olh 

Bit Name 

Reset o o o 

Primary Channel Status is an I/O register. 

o 

Primary Channel PRD Table Address Function 1 Offset 07h-04h 

Reset 0 

Reset o 

o 

o 

The Primary Channel PRD Table Address is an I/O register. 

Registers 

o 

o o 
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Sec:ondary Channel Command Fundion 1 Offset oah 

Bit Name 

Reset 

Secondary Channel Command is an 110 register. 

Sec:ondary Channel Status Fundion 1 Offset OAh 

Bit Name 

Reset a a a 

Secondary Channel Status is an 110 register. 

a a a 

Sec:ondary Channel PRD Table Address Func:tion 1 Offset OFh-OCh 

Reset 

Reset a a a a a a a a a a 

The Secondary Channel PRD Table Address is an 110 register. 

7.5 Function 1 Registers (USB Controller) 

7-44 

All universal serial bus (USB) controller registers are located 
in Function 2 of the AMD-645 Peripheral Bus Controller PCI 
configuration space and are accessed through PCI 
configuration mechanism #1 via address OCF8h10CFCh. 

This USB host controller interface is fully compatible with 
UHCI specification v. 1.1. There are two sets of software 
accessible-registers, PCI configuration registers and USB 1/0 
registers. 
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7.5.1 Function 2 PCI Configuration Space Header 

Vendor ID Fundion 1 Offset olh-ooh 

Reset 

The Vendor ID is a read-only register containing the value 1106h. 

Device ID Fundion 1 Offset Olh-Olh 

Reset 0 o o o o o o o o 

The Device ID is a read-only register containing the value 3038h. 

Command Fundion 1 Offset OSh-04h 

Reset 0 

Bits 15-8 
Bit 7 

Bit& 
Bits 
BiU 

Bill 
Bill 

Bit 1 

Bito 

Registers 

o o o o o o 

Reserved (always reads zero) 
Address Stepping 
1 = Enabled 
0= Disabled (default) 

o o o 

Reserved (Parity error response - fixed at 0) 
Reserved (VGA Pallette Snoop - fixed at 0) 
Memory Write It Invalidate 
1 = Enabled 
o = Disabled (default) 
Reserved (Special cycle monitoring - fixed at 0) 
Bus Master 
1 = Enabled 
o = Disabled (default) 
Memory Space 
1 = Enabled 
o = Disabled (default) 

1/0 Space 
1 = Enabled 
0= Disabled (default) 

o o o o 

RO 

RO 

o o 

RW 

o o 
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Status Function 1 Offset 07h-06h 

Reset 0 o o o o o o o o o 

Bit 15 
Bit 14 

Reserved (Detected parity error - always reads 0) 
Signalled System Error (default = 0) 

Bit 13 
Bit 12 
Bit 11 
Bit 10-9 

Bits 8-0 

Received Master Abort (default = 0) 
Received Target Abort (default = 0) 
Signalled Target Abort (default = 0) 
DEVSR Timing 
00 =Fast 
01 = Medium (default) 
10 =Slow 
11 = Reserved 
Reserved (always reads 0) 

2109SA/O-March 1997 

RWC 

o o o o o 

Revision ID Function 1 Offset oah RO 
'I --B-it-7--'I---6---.I---s---.I---4---.---3---.----2--.-------.--B-it-O-'1 

Bit Name Silicon Revision Code 
Reset 

Revision ID is a read-only register containing the silicon revision code, 
where the value OOh indicates first silicon. 

Programming Interface Function 1 Offset 09h RO 
1 Bit 7 I 6 

Bit Name 
I 5 I 4 I 2 Bit 0 , 3 

OOh 

Reset o o o o o o o o 

Programming Interface is a read-only register containing the value OOh. 

Sub Class Code Function 1 Offset OAh RO 
'I --B-it-7--'I---6---.I---s---.I---4---.---3---.----2--.-------.--B-it-O-., 

Bit Name 03h 
R5~ L---o-------o-------o-------o--------o-------o----------------~ 

Sub Class Code is a read-only register containing the value 03h. 
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Base Class Code Function 1 Offset OBh RO 
I~ --B-it7--~I---6--~I----~I---4--~------~--2--~----~--B-it-O~1 

Bit Name L ______________ O_C_h _____________ ------' 

Reset o o o o o o 

Class Code is a read-only register containing the value OCh. 

Latency Timer Function 1 Offset ODh RW 
I Bit 7 I 6 I I 4 3 2 Bit 0 I 

Bit Name 16h 

Reset o o o o o 

Latency Timer is a read-write register containing the default 16h. 

Header Type Function 1 Offset OEh RO 
I Bit 7 I 6 I I 4 3 2 Bit 0 

I Bit Name OOh 

Reset o o o o o o o o 

Header Type is a read-only register containing the value DOh. 

USB I/O Register Base Address Function 1 Offset Uh-10h RW 

Reset 0 

Reset o o o o o o o o 

Bits 15-5 of this register are used to set the port address for the base of 
the USB I/O register block, corresponding to AD1S-ADS. 

Bits :n-16 Reserved (always reads 0) 
Bits 15-5 USB I/O Register Base Address 
Bits 4-0 Fixed (value of these bits is set at 00001 binary) 
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Interrupt Line Fundion 2 Offset 3Ch 
I Bit7 I 6 I 5 I 

Bit Name 

4 I 3 2 

OOh 

Reset o o o o 

Interrupt Line is a read-write register containing the default OOh. 

Interrupt Pin Fundion 2 Offset 3Dh 
I Bit 7 I 6 I 5 I 4 3 2 

Bit Name 04h 

Reset 0 0 0 o o o 

Interrupt Pin is a read-only register containing the value 04h. 

7.5.2 USB-Specific Configuration Registers 

Miscellaneous Control I Fundion 2 Offset 4Gh 

Bit Name 

Reset o o o 

Bit 7 PCI Memory Command Option 

o o o o 

1 = Support memory read and memory write commands only 
0= Support memory-read-line, memory-read-multiple, 

and memory-write-and-invalidate commands (default) 
Bit 6 Babble Option 

1 =Do not disable babbled port 
o = Disable babbled port when EOF babble occurs (default) 

Bit 5 PCI Parity Check Option 
1 = Enable parity check and PERR generation 
0= Disable parity check and PERR generation (default) 

Bit 4 Reserved (always reads 0) 
Bit :s USB Data Length Option 

1 = Support TD length up to 1023 
o = Support TD length up to 1280 (default) 

Bit 1 USB Power Management 
1 = Enable USB power management 
0= Disable USB power management (default) 

RW 
Bit 0 I 
o 

RO 
Bit 0 

I 
o 

o 
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Bit 1 DMA Option 
1 = 8-DW burst access 
0= 16-DW burst access (default) 

Bit 0 PCI Wait States 
1 = 1 Wait State 
0=0 Wait States (default) 

Miscellaneous Control:1 Fundion:1 Offset 41 h RW 

Bit Name 

Reset 

Bits 7-1 

Bill 

Bit 1 

Bit 0 

o o o 

Reserved (always reads 0) 
Trap Option 

o o o o 

1 = Set trap 60/64 bits only when trap 60/64 enable bits are set 

o 

0= Set trap 60/64 status bits without checking the enable bits (default) 
AlOGATE Pass Through Option 
1 = Do not pass through 110 port 64h 
O=Pass through the A20GATE command sequence defined in UHCI 

(default) 
Reserved (always reads 0) 

Serial Bus Release Number Fundion:1 Offset 60h RO 

Bit Name 

Reset 

Reset 0 

Registers 

Bit 7 6 5 4 3 2 Bit 0 

I Release Number 

0 0 0 0 0 0 0 

Serial Bus Release Number is a read-only register that defaults to a value 
of 10h. 

Fundion:1 Offset C 1 h-Coh RO 

o o o 

Legacy Support is a read-only register. To achieve UHCI v. 1.1 
compliance, the value of this register is fixed at 2000h. 
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7.5.3 USB I/O Registers 

These registers are compliant with the UHCI v. 1.1 standard. 
The USB I/O Register Base Address register at Function 0, 
offset 23h-20h is used to program the base address to which 
each of the USB I/O registers is offset. Refer to the 
specification for further details. 

USB Command Function 2 Offset 01 h-Ooh 

Reset 0 o o o o o o o o o o o o o o o 

USB Command is an I/O register. 

USB Status Function 2 Offset Olh-02h 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

USB Status is an I/O register. 

USB Interrupt Enable Function 2 Offset OSh-04h 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 

USB Interrupt Enable is an I/O register. 

Frame Number Function 2 Offset 07h-06h 

o o o o o o o o o 

Frame Number is an I/O register. 

Frame List Base Address Function 2 Offset OBh-oah 

Reset 0 o o o o o o o o o o o o o o o 

Frame List Base Address is an I/O register. 
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Start Of Frame Modify Fundion 2 Offset OCh 
I Bit 7 I 6 I 5 I 4 I 3 2 Bit a 

Bit Name Start Of Frame Modify 

Reset a a a a a a a a 

Start Of Frame Modify is an 110 register. 

Port I Status/Control Fundion 2 Offset II h-I oh 

Reset a a a a a a a a a a a a 

Port 1 Status/Control is an 110 register. 

Port 2 Status/ControlFundion 2 Offset l:5h-12h 

Reset a a a a a a a a a a a a 

Port 2 Status/Control is an 110 register. 

7.6 Function :5 Registers (Power Management) 

This section describes the ACPI (Advanced Configuration and 
Power Interface) power management system of the AMD-645 
Peripheral Bus Controller. This system supports both ACPI and 
legacy power management functions and is compatible with 
the APM v. 1.2 and ACPI v. 0.9 specifications. 

7.6.1 Function 3 PCI Configuration Space Header 

Vendor ID Fundion:5 Offset Olh-OOh RO 

Reset a a a a a a a a a a a a 

The Vendor ill is a read-only register containing the value 1106h. 
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Device ID Fundion 3 Offset 03h-Olh RO 

Reset 0 o o o o o o o o o o 

The Device ID is a read-only register containing the value 3040h. 

Command Fundion 3 Offset OSh-04h 

Reset 

Bits 15-8 
Bit7 
Bit& 
Bits 
BiU 
BiU 
Bill 
Bitl 
Bito 

o o o o o o o 

Reserved (always reads zero) 
Reserved (Address Stepping - fixed at 0) 
Reserved (Parity error response - fixed at 0) 
Reserved (VGA Pallette Snoop - fixed at 0) 
Reserved (Memory Write & Invalidate - fixed at 0) 
Reserved (Special cycle monitoring - fixed at 0) 
Reserved (Bus Master - fixed at 0) 
Reserved (Memory Space - fixed at 0) 
I/O Space 

RW 

Set this bit to allow access to the Power Management 110 register block 
(see offset 23h-20h on page 7-34 to set the base address for this register 
block). 

1 = Enabled 
o = Disabled (default) 

Status Function 3 Offset 07h-O&h Rwe 

Reset 0 o o o o o o o o o o o o o 

Bit 15 Reserved (Detected Parity Error - always reads 0) 
Bit 14 Reserved (Signalled System Error - always reads 0) 
Bit 13 Reserved (Received Master Abort - always reads 0) 
Bit 12 Reserved (Received Target Abort - always reads 0) 
Bit 11 Reserved (Signalled Target Abort - always reads 0) 
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Bit 10-9 

Bits 
Bit7 
Bits 6-0 

DEVmTiming 
00 =Fast 
01 =Medium (default) 
10 =Slow 
11 = Reserved 
Reserved (Data Parity Detected - always reads 0) 
Reserved (Fast Back-to-Back - always reads 1) 
Reserved (always reads 0) 

Revision ID Function 3 Offset oah RO 

Bit Name 

Reset 

Revision ID is a read-only register containing the silicon revision code, 
where the value OOh indicates first silicon. The register defaults to the 
value of current silicon. 

Programming Interface Function 3 Offset 09h RO 

Bit Name 

Reset 

I Bit 7 I 6 I I 4 I 2 Bit 0 

I 
3 

OOh 

o o o o o o o o 

The value returned by this register can be changed by writing the desired 
value to PCI Configuration Function 3, offset 61h. 

Sub Class Code Function 3 Offset OAh RO 
Ir--B~~-7--'I---6---'I---5---'I---4---'----3--'----2---'------'-~B~it-o~1 

Bit Name L... _____________________________ 03_h _____________________ -----" 

Reset 

Reset 

Registers 

o o o o o o 

The value returned by this register can be changed by writing the desired 
value to PCI Configuration Function 3, offset 62h. 

o o o o o o 

The value returned by this register can be changed by writing the desired 
value to PCI Configuration Function 3, offset 63h. 
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Latency Timer Fundion:5 Offset ODh RW 
I B~ 7 I 6 I 5 I 4 3 2 BilO I 

Bit Name 16h 

Reset 0 0 0 o o 

Latency Timer is a read-write register containing the default 16h. 

Header Type Function:5 Offset OEh RO 
I Bit 7 I 6 I 5 I 4 3 2 Bit 0 

I Bit Name OOh 

Reset o o o o o o o o 

Header Type is a read-only register containing the value OOh. 

Power Management 1/0 Register Base Address Fundion:5 Offset nh-10h RW 

Reset 0 

Reset 

Bits 31-1& Reserved (always reads 0) 
Bits 15-8 USB I/O Register Base AddreSS-These two bits determine the port address for 

the base of the 256-byte Power Management 110 Register block, 
corresponding to AD15-AD8. The "110 Space" bit at offset 5h-4h bit 0 
enables access to this register block. 

Bits 7-0 Fixed (value of these bits is set at 00000001 binary) 

7.6.2 Power Management-Specific Configuration Registers 

Pin Configuration Function:5 Offset 40h RW 

Bit Name I ;P~~4 I GP~03 I 5 I 4 
3 I 2 

Reserved 
B~O I 

Reset 0 0 o 0 o o 

Bit 7 GPI04 Configuration 
o = Define pin 136 as GPO _WE 
1 = Define pin 136 as GPI04 (default) 
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BiU GPIO] Configuration 
o = Define pin 92 as GPCRE 
1 = Define pin 92 as GPI03 (default) 

Bits 5-0 Reserved (always reads 0) 

General Configuration Fundion 3 Offset 41 h RW 

Bit Name 

Reset 0 0 0 0 0 0 0 0 

BiU PWRBTN Input Debounce 
0= Disable (default) 
1 = Enable 

BiU ACPI Timer Reset 
o = Disable (default) 
1 = Enable 

Bits 5-4 Reserved (do not program) 
BiU ACPI Timer Count Select 

0= 24-bit timer (default) 
1 = 32-bit timer 

BiU PCI Frame Activation in C2 as Resume Event 
o = Disable (default) 
1 = Enable 

Bitl Clock Throttling Clock Selection 
0=32 Jlsec (512 Jlsec cycle time) (default) 
1 = 1 msec (16 msec cycle time) 

Bito Reserved (do not program) 

SCI Interrupt Configuration Fundion 3 Offset 41h RW 

Bit Name 

Reset 0 0 0 0 0 0 

Bits 7-4 Reserved (always reads 0) 
Bits ]-10 SCI interrupt Assignment 

0000 = disabled (default) 1000 =IRQ8 
0001 = IRQ1 1001 =IRQ9 
0010 = Reserved 1010 = IRQ10 
0011 = IRQ3 1011 = IRQ11 
0100 = IRQ4 1100 = IRQ12 
0101 =IRQ5 1101 = IRQ13 
0110 =IRQ6 1110 = IRQ14 
0111 =IRQ7 1111 = IRQ15 
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Function:5 Offset 45h-44h RW 

Reset 0 o o o o o o o o o o o o o o 

Setting any bit except bit 2 enables the corresponding IRQ as the primary 
interrupt channel. 

Function:5 Offset 47h-46h RW 

Reset 0 o o o o o o o o o o o o o o o 

Setting any bit except bit 2 enables the corresponding IRQ as the 
secondary interrupt channel. 

GP Timer Control Fundion:5 Offset 5:5h-50h 

Reset 

Reset 0 o o o o o o 

Bits :11-30 Conserve Mode TilDer Count Value 
00 =1/16 sec(default) 
01 =1/8 sec 
10 =1 sec 
11 =1 minute 

Bit 19 Conserve Mode Status 

o o o o o 

This bit reads 1 when the system is in conserve mode. 

RW 

o o o 

Bit 18 Conserve Mode Enable-Set this bit to enable conserve mode (not used in 
desktop applications). 

Bits 17-16 Secondary Event TilDer Count Value 
00 = 2 msec (default) 
01 =64 msec 
10 =1/2 sec 
11 = by EOI + 0.25 msec 

Bit 15 Secondary Event Occurred Status-This bit is set when a secondary event has 
occurred (to resume the system from suspend) and that the secondary 
event timer is counting down. 
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Bit 14 Sec:ondary Event Timer Enable 
o = Disable (default) 
1 = Enable 

Bits 13-1& GPI Timer Count Value (base defined by bits 5-4) 
Bits 15-8 GPO Timer Count Value (base defined by bits 1-0) 
Bit 7 GPI Timer Start-When this bit is set, the GPl timer loads the value defined 

by bits 23-16 of this register and starts counting down. The GPl timer is 
reloaded at the occurrence of certain peripheral events enabled in the GP 
Timer Reload Enable register in Function 3 110 Space, offset 38h (see 
page 7-69). If no such event occurs and the GPl timer counts down to zero, 
then the GPl Timer Timeout Status bit is set. This bit is located at 
Function 3 110 Space, offset 28h, bit 3 (see page 7-65). In addition, an SM! 
is generated if the GPl Timer Timeout Enable bit is set. This bit is located 

Bit& 

Bits 5-4 

Bin 

BiU 

Bits 1-0 

at Function 3 110 Space, offset 2Ah, bit 3(see page 7-66). 
GPI Timer Automatic Reload-Setting this bit enables the GPl timer to reload 
automatically after counting down to o. 
GPI Timer Base 
00 = disable (default) 
01=32 11sec 
10=1 second 
11=1 minute 
GPO Timer Start-When this bit is set, the GPO timer loads the value defined 
by bits 15-8 of this register and starts counting down. The GPO timer is 
reloaded at the occurrence of certain peripheral events enabled in the GP 
Timer Reload Enable register in Function 3 110 Space, offset 38h (see 
page 7-69). If no such event occurs and the GPO timer counts down to zero, 
then the GPO Timer Timeout Status bit is set. This bit is located at 
Function 3 110 Space, offset 28h, bit 2 (see page 7-65). In addition, an SM! 
is generated if the GPO Timer Timeout Enable bit is set. This bit is located 
at Function 3 110 Space, offset 2Ah, bit 2 (see page 7-66). 
GPO Timer Automatic Reload-Setting this bit enables the GPO timer to reload 
automatically after counting down to o. 
GPO Timer Base 
00 = disable (default) 
01=1/16 second 
10=1 second 
11=1 minute 

Programming Interface Read Value Function 3 Offset 61 h WO 
I B~ 7 I 6 I 5 4 I 3 2 B~O I 

Bit Name Offset 09h Read Value 

Reset 0 0 0 o 0 0 o o 
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Bits 7-0 Offset Ogh Read Value-The value returned by the register at offset 09h 
(Programming Interface) can be changed by writing the desired value to 
this location. 

Sub Class Read Value Fundion 3 Offset 62h WO 
I Bit7 I Bit 0 I 6 4 I 3 2 5 

Bit Name Offset OAh Read Value 

Reset 0 o o o 0 o o o 

Bits 7-0 Offset OAh Read Value-The value returned by the register at offset OAh 
(Sub Class Code) can be changed by writing the desired value to this 
location. 

Base Class Read Value Fundion 3 Offset 63h WO 

Bit Name 

Reset 

Bits 7-0 

7.6.3 

BO 4 I 3 Bit 0 I 6 5 2 

Offset OBh Read Value 

o o o o o o o o 

Offset OBh Read Value-The value returned by the register at offset OBh 
(Base Class Code) can be changed by writing the desired value to this 
location. 

Power Management 1/0 Space Registers 

Basic Power Management Control Status 

Power Management Status Offset olh-OOh RWC 

Reset 0 o o o o o o o o o o o o o 

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

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

Bits 14-12 Reserved (always reads 0) 
Bit 11 Power Button Override Status (PBOR_STS) (default = O)-This bit is set when 

the pWRBTN input pin is continuously asserted for more than 4 seconds. 
The setting of this bit will reset the PB_STS bit and transition the system 
into the soft off state. 
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Bit 10 

Bitt 
Bita 

Bit 7-6 

Bits 

BiU 

Bits 3-1 

Bito 

RIC Status (RIC_SIS) (default = D)-This bit is set when the RTC generates 
an alarm in response to assertion of the RTC IRQ signal. 
Reserved (always reads D) 

Power Button Status (PB_SIS) (default = D)-This bit is set when the PWRB'I'N 
signal is asserted Low. If the PWRB'I'N signal is held Low for more than 
four seconds, this bit is cleared, the PBOR_STS bit is set, and the system 
transitions into the soft off state. 
Reserved (always reads D) 

Global Status (GBl_SIS) (default = D)-This bit is set by hardware when 
BIOS_RLS is set (typically by an SMI routine to release control of the SCI! 
SMI lock). When this bit is cleared by software (by writing a one to this bit 
position) the BIOS_RLS bit is simultaneously cleared by hardware. 
Bus Master Status (BM_SIS) (default = D)-This bit is set when any system bus 
master requests the system bus, including all PCI master, ISA master and 
ISA DMA devices. 
Reserved (always reads D) 

limer Carry Status (IMR_SIS) (default = D)-This bit is set when the 23rd 
(31st) bit of the 24 (32) bit ACPI power management timer changes. 

Power Management Enable Offset 3h-lh RW 

Reset a 

Bit 15-11 
Bit 10 

Bitt 
Bita 

Bits 7-6 

Bits 

Bits 4-1 

Registers 

a a a a a a a a a a a a a a 

The bits in this register correspond to the bits in the Power Management 
Status Register at Function 3, offsetD1h-DDh. 

Reserved (always reads D) 

RIC Enable (RIC_EN) (default = D)-This bit can be set to trigger either an 
SCI or an SMI (depending on the setting of the SCCEN bit) to be 
generated when the RTC_STS bit is set. 
Reserved (always reads D) 

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

Reserved (always reads 0) 
Global Enable (GBl_EN) (default = O)-This bit can be set to trigger either an 
SCI or an SMI (depending on the setting of the SCCEN bit) to be 
generated when the GBL_STS bit is set. 
Reserved (always reads 0) 
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Bit 0 ACP! Timer Enab!e (TMR_EN) (default = O)-This bit can be set to trigger 
either an SCI or an SM! (depending on the setting of the SCCEN bit) to be 
generated when the TMR_STS bit is set. 

Power Management Control Offset OSh-04h RW 

Reset 0 o o o o o o o o o o o o o o o 

Bits 15-14 Reserved (always reads 0) 
Bit 13 Sleep Enable (SLP ...:EN) (always reads a)-This is a write-only bit. Reads from 

this bit always return zero. Writing a one to this bit causes the system to 
sequence into the sleep (suspend) state defined by the SLP _TYP field, 
bits 12-10. 

Bits 12-10 Sleep Type (51P _TVP) 
000 = Soft Off (also called Suspend to Disk). The VDD5 power plane is 

turned off while the VDD-5VSB and VDD-RTC (VBAT) planes 
remain on. 

010 = Power On Suspend. All power planes remain on but the processor is 
put into the C3 state. 

Ox1 = Reserved 
1xx = Reserved 

Note: To facilitate hardware design, minimal interface exists between 
powered and non-powered planes in either sleep state. 

Bits 9-3 Reserved (always reads 0) 
Bill Global Release (GBL_RLS) (default = a)-This bit is set by ACPI software to 

indicate the release of the SCI/SM! lock. When this bit is set, hardware 
automatically sets the BIOS_STS bit. GBL_RLS is cleared by hardware 
when the BIOS_STS bit is cleared by software. Note that setting this bit 
will generate an SM! if the BIOS_EN bit is set (bit 5 of the Global Enable 
register at offset 2Ah). 

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

Bit 0 SCI Enable (SCI_EN)-This bit determines whether a power management 
event generates an SCI or SM!. 

7-60 

a = Generate SM! (default) 
1 = Generate SCI 

Note: Certain power management events can be programmed individually to 
generate an SCI or SMI independent of the setting of this bit. Refer to 
the General Purpose SCI Enable and General Purpose SMI Enable 
registers at Function 3, offsets 22h and 24h, on page 7-63. Also, 
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TMR_STS & GBL_STS always generate an SCI and BIOS_STS always 
generates an SMI. 

Power Management Timer Offset OBh-Olh 
Bits 31-24 Bits 23-0 

RW 

Bit Name 

Reset 

Extended Timer Value 

o 
Timer Value 

o 

Bits 31-24 Extended Timer Value (ETM_VAl)-This field reads back 0 if the 24-bit timer 
option is selected in configuration register Function 3, offset 41h, bit 3 
(see page 7-55). 

Bits 23-0 Timer Value (TMR_VAl)-This read-only field returns the running count of 
the power management timer. This timer is a 24-/32-bit counter driven by 
a 3.579545-MHz clock derived from an external 14.31818-MHz input when 
the system is in the SO (working) state. The timer is reinitialized to zero 
during a reset and continues counting until the 14.31818 MHz input to the 
chip is stopped. The clock retains its value when the external timing 
source is stopped, and continues to count from that value when the clock 
is restarted without a reset. 

Processor Power Management Registers 
Processor Control Offset 13h-l0h RW 

Bit Name 

Reset 

Bits 31-5 

ReselVed 

o 

Bits 31-5 Reserved (always reads 0) 
Bit 4 Throttling Enable (THT_EN)-This bit determines the effect of reading the 

P_LVL2 port 
o = Reading the P _L VL2 port asserts sTpcLK and suspends the processor 
1 = Reading the P _L VL2 port enables clock throttling by modulating the 

STPcLK signal with a duty cycle determined by bits 3-1 of this 
register. 
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Bits 3-1 Throttling Dut; Cycle (THT_DTY}-This 3-bit field determines the duty cycle of 
the STPCLK signal when the system is in throttling mode (i.e., THT_EN is 
set to one and the register P _L VL2 is read). The duty cycle indicates the 
percentage of time the STPCLK signal is asserted while the THT_EN bit is 
set. The field is decoded as follows: 
000 = Reserved 
001 = 0-12.5% 
010 = 12.5-25% 
011 = 25-37.5% 
100 = 37.5-50% 
101 = 50-62.5% 
110 = 62.5-75% 
111 = 75-87.5% 

Bit 0 Reserved (always reads 0) 

Processor Level 2 (P _LVL2) Offset 14h RO 

Bit Name 

Reset 

Bits 7-0 

I Bit 7 I 6 I 4 I 3 

I 
2 Bit 0 

Processor Level 2 

o o o o o o o o 

LVL2 (always reads O)-Reads from this register put the processor in the 
C2 clock state determined by the THT_EN bit. Reads from this register 
return all zeros; writes to this register have no effect. 

Processor Levell (P LV13) Offset Ish RO 
I Bit 7 I 6 I 

Bit Name 

4 3 Bit 0 

I 
2 

Processor Level 3 

Reset o o o o o o o o 

Bits 7-0 LVL3 (always reads O)-Reads from this register put the processor in the 
C3 clock state with the STPCLK signal asserted. Reads from this register 
return all zeros. Writes to this register have no effect. 

General Purpose Power Management Registers 

General Purpose Status (GP _STS) Offset 21h-20h 

Reset 0 o o o o o 

Bits 15-10 Reserved (always reads 0) 

7-62 

RWC 

o o o o o o 
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Bit 9 USB Resume Status (USB_STS)-This bit is set when a USB peripheral 
generates a resume event. 

Bit 8 Ring Status (RI_STS)-This bit is set when the RI input is asserted low. 
Bit 7 EXTSMI7 Toggle Status (EXT7_STS)-This bit is set when the EXTSMI7 pin is 

toggled. 
Bit 6 EXTSMI6 Toggle Status (EXT6_STS)-This bit is set when the EXTSMIG pin is 

toggled. 
Bit 5 EXTSMI5 Toggle Status (EXT5_STS)-This bit is set when the EXTSMI5 pin is 

toggled. 
Bit 4 EXTSMI4 Toggle Status (EXT4_STS)-This bit is set when the EXTSMI4 pin is 

toggled. 
Bit 3 EXTSMI3 Toggle Status (EXT3_STS)-This bit is set when the ExTSMI3 pin is 

toggled. 
Bit 1 EXTSMll Toggle Status (EXT1_STS)-This bit is set when the ExTSMIz pin is 

toggled. 
Bit I EXTSMI1 Toggle Status (EXTI_STS)-This bit is set when the EXl'SMIl pin is 

toggled. 
Bit 0 EXTSMIO Toggle Status (EXTO_STS)-This bit is set when the EXTSMIO pin is 

toggled. 

Note: Bits 9-0 correspond one-for-one with the bits of the General Purpose SCI 
Enable (offset 23h-22h) and General Purpose SMI Enable registers 
(offset 25h-24h). An SCI or SMI is generated if the corresponding bit of 
the General Purpose SCI or SMI Enable registers, respectively, is set. 
Bits 9-0 are set only by hardware and can be cleared only by writing a 
one to the desired bit. 

General Purpose SCI Enable Offset 13h-llh RW 

Reset 0 o o o o o o o o o o o o o o o 

Bit 15-10 Reserved (always reads 0) 
Bit 9 Enable SCion setting of the USB_STS bit (default = 0) 
Bit 8 Enable SCion setting of the RI_STS bit (default = 0) 
Bit 7 Enable SCion setting ofthe EXT7_STS bit (default = 0) 

Bit a Enable SCion setting of the EXTa_STS bit (default = 0) 
Bit 5 Enable SCion setting of the EXTS_STS bit (default = 0) 
Bit 4 Enable SCion setting of the EXT4_STS bit (default = 0) 
Bit 3 Enable SCion setting of the EXT3_STS bit (default = 0) 
Bit 1 Enable SCion setting of the EXT1_STS bit (default = 0) 
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Bit! Enable SCion setting oHbe EXTI_STS bit (default = 0) 

Bit 0 Enable SCion setting of the EXTO_STS bit (default = 0) 
These bits allow generation of an SCI using a separate set of conditions 
from those used for generating an SM!. 

General Purpose SM. Enable Offset 25h-24h 

Reset 0 

Bit 15-10 
Bit9 
Bita 
Bit7 
Bili 
Bits 
Bit4 
BiU 
Bill 
Bit 1 
Bito 

o o o o o o o o o o 

Reserved (always reads 0) 

Enable SMI on setting of the USB_STS bit (default = 0) 

Enable SMI on setting of the RI_SIS bit (default = 0) 

Enable SMI on setting of the EXT7_STS bit (default = 0) 
Enable SMI on setting of the EXT6_STS bit (default = 0) 

Enable SMI on setting of the EXTS_ST$ bit (default = 0) 

Enable SMI on setting of the EXT4_STS bit (default = 0) 

Enable SMI on setting of the EXTl_STS bit (default = 0) 
Enable SMI on setting of the EXTl_STS bit (default = 0). 

Enable SMI on setting of the EXTCSTS bit (default = 0) 

Enable SMI on setting of the EXTO_STS bit (default = 0) 

RW 

o o o o o 

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

Power Supply Control Offset 17h-26h RW 

Reset 0 o o o o o o o o o o o o o o o 

Bit 15-11 Reserved (always reads 0) 

BitlO Ring PS Control (RI_PS_CTL) (default = O)-This bit enables setting the 
RI_STS bit to turn on the VDD_SV power plane by setting PWRON = 1. 

Bit9 Power Button Control (PB_CTL) (default = O)-This bit is used to set the 
PB_STS bit to resume the system from suspend (turn on the VDD_SV 
power plane by setting PWRON = 1). 

Bita RTC PS Control (RTC_PS_CTL) (default = O)-This bit enables setting the 
RTC_STS bit to resume the system from suspend (turn on the VDD_SV 
power plane by setting PWRON = 1). 

Bit 7-1 Reserved (always reads 0) 
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Bit 0 EXTSMIO Toggle PS Control (EO_PS_CTL) (default = O)-This bit enables the 
setting of the EXTO_STS bit to resume the system from suspend (turn on 
the VDD_5V power plane by setting PWRON = 1). 

Generic Power Management Registers 

Global Status Offset 19h-lah RWC 

Bit 15-7 

Bit& 

Bits 

BiU 

Bill 

Bill 

Bit I 

Bit 0 

Registers 

o o o o o o o o o o o o o o o 

Reserved (always reads 0) 
Software SMI Status (SW_SMI_STS) (default = O)-This bit is set when the 
SlMCCMD port (offset 2Fh) is written. 
BIOS Status (BIOS_STS) (default = O)-This bit is set when the GBL_RLS bit is 
set (typically by the ACPI software to release control of the SCI/SM! lock). 
When this bit is reset (by writing a one to this bit position) the GBL_RLS 
bit is reset at the same time by hardware. 
Legacy USB Status (LEG_USB_STS) (default = O)-This bit is set when a legacy 
USB event occurs. 
GPI Timer Time Out Status (GPITO_STS) (default = O)-This bit is set when the 
GP1 timer times out. 
GPO Timer Time Out Status (GPOTO_STS) (default = O)-This bit is set when the 
GPO timer times out. 
Secondary Event Timer Time Out Status (STTO_STS) (default = O)-This bit is set 
when the secondary event timer times out. 
Primary Activity Status (PACT_STS) (default = O)-This bit is set at the 
occurrence of any enabled primary system activity (see the Primary 
Activity Detect Status register at offset 30h, page 7-67, and the Primary 
Activity Detect Enable register at offset 34h, page 7-68). After checking 
this bit, software can check the status bits in the Primary Activity Detect 
Status register at offset 30h to identify the specific source of the primary 
event. Setting this bit can be enabled to reload the GPO timer (see bit 0 of 
the GP Timer Reload Enable register at offset 38h, page 7-69). Note that 
an SM! can be generated based on the setting of any of the above bits (see 
the bit descriptions of the Global Enable register, offset 2Ah, page 7-66). 
The bits in this register are set only by hardware and can be cleared only 
by writing a one to the desired bit position. 
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Global Enable Offset lBh-1Ah RW 

Reset 0 

Bit 15-7 
BiU 

Bits 

BiU 

Bill 

Bill 

Bit 1 

Bito 

o o o o o o o o o o o o o o o 

Reserved (always reads 0) 
Software SMI Enable (SW_SMCEN) (default = O)-This bit can be set to trigger 
an SMI when the SW _SM!_STS bit is set. 
BIOS Enable (BIOS_EN) (default = O)-This bit can be set to trigger an SM! 
when the BIOS_STS bit is set. 
Legacy USB Enable (LEG_USB_EN) (default = O)-This bit can be set to trigger 
an SMI when the LEG_USB_STS bit is set. 
GPI Timer Time Out Enable (GPITO_EN) (default = O)-This bit can be set to 
trigger an SM! when the GPl TO_STS bit is set. 
GPO Timer Time Out Enable (GPOTO_EN) (default = O)-This bit can be set to 
trigger an SM! when the GPOTO_STS bit is set. 

Secondary Event Timer Time Out Enable (SnO_EN) (default = 0) This bit can be 
set to trigger an SMI when the STTO_STS bit is set. 
Primary Activity Enable (PACT_EN) (default = O)-This bit can be set to trigger 
an SM! when the P ACT_STS bit is set. 

Global Control (GBl_CTL) Offset lDh-1Ch RW 

Reset 0 o o o o o o o o o o o o o o o 

Bit 15-9 Reserved (always reads 0) 
Bit 8 SMI Active (INSMI) 

0= SM! Inactive (default) 
1 =SM! Active. If bit 4 (SMIIG) is set, bit 8 must be cleared by writing a 1 

to it before the next SM! can be generated. 
Bit 7-5 Reserved (always reads 0) 
Bit 4 SMI Lock (SMIIG) (RWC) 

o = Disable SM! Lock (default) 
1 = Enable SM! Lock (SM! low to gate for the next SM!) 

Bit 3 Reserved (always reads 0) 
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Bit 1 Power Button Triggering-Set this bit to prevent the situation in which 
PB_STS is set to wake up the system, then reset by PBOR_STS to switch 
the system into the soft-off state. Bit 2 must be cleared to comply with 
ACPlv.0.9. 
o = SCI/SMI generated by PWRB1'N low level 
1 = SCI/SMI generated by PWRBTN rising edge 

Bit I BIOS Release (BIOS_RLS)-This bit is set by legacy software to indicate 
release of the SCI/SMI lock. Upon setting of this bit, hardware 
automatically sets the GBL_STS bit. This bit is cleared by hardware when 
the GBL_STS bit cleared by software. 

Note: If the GBL_EN bit is set (bit 5 of the Power Management Enable 
register at offset 2h), then setting this bit causes an SCI to be generated 
(because setting this bit causes the GBL_STS bit to be set). 

Bit 0 SMI Enable (SMI_EN) 
o = Disable all SMI generation 
1 = Enable SMI generation 

SMI Command (SMI_CMD) Offset 2Fh RW 
I Bit 7 I 6 

Bit Name 
I 5 I 4 I 3 2 Bit 0 I 

SMI Command 

Reset 0 0 o o 0 o o o 

Bit 7-0 SMI Command-Writing to this port sets the SW_SMI_STS bit. Note that if 
the SW_SMI_EN bit is set (see bit 6 of the Global Enable register at offset 
2Ah), then an SMI is generated. 

Primary Activity Detect Status Offset 33h-]Oh RWC 

Reset 0 

Reset 

Bit :n-8 

BIU 

BiU 

Registers 

These bits correspond to the Primary Activity Detect Enable bits in offset 
37h-34h. 

Reserved (always reads 0) 
Keyboard Controller Access Status (KBC_STS)-Set if the keyboard controller is 
accessed via I/O port 60h. 
Serial Port Access Status (SER_STS)-Set if the serial port is accessed via I/O 
ports 3F8h-3FFh, 2F8h-2FFh, 3E8h-3EFh, or 2E8h-2Efh (COMl-4, 
respectively). 
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Bit 5 Parallel Port Access Status (PAR_STS)-Set if the parallel port is accessed via Ii 
o ports 278h-27Fh or 378h-37Fh (LPT2 or LPT1). 

Bit 4 Video Access Status (VID_STS)-Set if the parallel port is accessed via 110 
ports 278h-27Fh or 378h-37Fh (LPT2 or LPT1). 

Bit 3 IDE I Floppy Access Status (IDE_STS)-Set if the parallel port is accessed via 110 
ports 278h-27Fh or 378h-37Fh (LPT2 or LPT1). 

Bit 2 Reserved (always reads 0) 
Bit 1 Primary Interrupt Adivity Status (PIRCLSTS)-This bit is set when a primary 

interrupt occurs. Primary interrupts are enabled in the Primary Interrupt 
Channel register at Function 3, PCI configuration register offset 44h (see 
page 7-56). 

Bit 0 ISA Master I DMA Adivity Status (DRCLSTS)-This bit is set by ISA master or 
DMA activity. 

The bits in this register correspond to the bits in the Primary Activity 
Detect Enable register at offset 34h (page 7-67). If the corresponding bit is 
set in that register, setting the bit in this register will cause the 
PACT_STS bit to be set (bit 0 of the Global Status register at offset 28h, 
page 7-65). Setting of PACT_STS can be set up to enable a "Primary 
Activity Event", where an SMI will be generated if PACT_EN is set (bit 0 
of the Global Enable register at offset 2Ah, page 7-66)and/or the GPO 
timer will be reloaded if the GPO Timer Reload on Primary Activity bit is 
set (bit 0 of the GP Timer Reload Enable register at offset 38h, page 7-69). 

Bits 3-7 in this register also correspond to bits 3-7 of the GP Timer Reload 
Enable register at offset 38h. If the corresponding bit is set in that 
register, setting the bit in this register will cause the GPl timer to be 
reloaded. 

All bits of this register are set only by hardware and can be cleared only 
by writing a one to the desired bit. All bits default to O. 

Primary Activity Detect Enable Offset :nh-34h RW 

Reset 0 

Bit 31-8 

7-68 

o o o o o o o o o o o o o o o 

These bits correspond to the Primary Activity Detect Status bits in offset 
33h-30h. 

Reserved (always reads 0) 
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Bit 7 Keyboard Controller Status Enable (KBC_EN) 
o =Don't set PACT_STS if KBC_STS is set (default) 
1 =Set PACT_STS if KBC_STS is set 

Bit 6 Serial Port Status Enable (SER_EN) 
0= Don't set P ACT_STS if SER_STS is set (default) 
1 =Set PACT_STS if SER_STS is set 

Bit 5 Parallel Port Status Enable (PAR_EN) 
0= Don't set PACT_STS if P AR_STS is set (default) 
1 =Set PACT_STS if PAR_STS is set 

Bit 4 Video Status Enable (VID _EN) 
o = Don't set PACT_STS if VID_STS is set (default) 
1 = Set P ACT_STS if VID_STS is set 

Bit 3 IDE I Floppy Status Enable (IDE_EN) 
o = Don't set PACT_STS if IDE_STS is set (default) 
1 = Set P ACT_STS if IDE_STS is set 

Bit 2 Reserved (always reads 0) 
Bit I Primary INTR Status Enable (PIRCLEN) 

o =Don't set PACT_STS if PIRQ_STS is set (default) 
1 = Set PACT_STS if PIRQ_STS is set 

Bit 0 ISA Master I DMA Status Enable (DRCLEN) 
0= Don't set P ACT_STS if DRQ_STS is set (default) 
1 = Set P ACT_STS if DRQ_STS is set 

Note: Setting any of bits 7-0 also sets the PACT_STS bit (bit 0 of offset 28h), 
which reloads the GPO timer (if PACT_GPO_EN is set) or generates an 
SMI (if PACT_EN is set). 

GP Timer Reload Enable Offset 3Bh-38h RW 

Reset 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

All bits in this register default to 0 on power up. 

Bit 31-8 Reserved (always reads 0) 
Bit7 Enable GPI Timer Reload on KBC Access 

1 = setting KBC_STS causes GPl timer to reload 

Bit& Enable GPI Timer Reload on Serial Port Access 
1 = setting SER_STS causes GPl timer to reload 
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Bits 
Bit4 

Bill 

Bit 2-1 
Bito 

Reserved (al\vays reads 0) 
Enable GPI Timer Reload on Video Access 
1 = setting VID_STS causes GP1 timer to reload 

Enable GPI Timer Reload on IDE/Floppy Access 
1 = setting IDE_STS causes GP1 timer to reload 

Reserved (always reads 0) 
Enable GPO Timer Reload on Primary Activity 
1 = setting PACT_STS causes GPO timer to reload. Primary activities are 
enabled via the Primary Activity Detect Enable register (offset 37h-34h) 
with status recorded in the Primary Activity Detect Status register (offset 
33h-30h). 

General Purpose 1/0 Registers 

GPIO Direction Control (GPIO DIR) Offset 40h RW 

Bit Name 

Reset 

Bit 7-5 
Bit4 

Bill 

o o o 

Reserved (always reads 0) 
GPI04_DIR 

o 

o =Pin 136 is GPI04 input (default) 

o o 

1 =Pin 136 is GPI04 output (if offset 40h bit 7 = 1) 

o o 

If offset 40h bit 7 = 0 (PCI Configuration Function 3 offset 40h 
GPI04_CFG bit), pin 136 is the GPO_WE output, independent of the state 
of this bit. 

GPI03_DIR 
o =Pin 92 is GPI03 input (default) 
1 =Pin 92 is GPI03 output (if offset 40h bit 6 = 1) 
If offset 40h bit 6 = 0 (PCI Configuration Function 3 offset 40h 
GPI03_CFG bit), pin 92 is the GPCRE output, independent of the state of 
this bit. 

Bit 2 GPI02_DIR 
0= Pin 88 is GPI02 / 12CD1 input (default) 
1 =Pin 88 is GPI02 / 12CDl output 

Bit I GPIOI_DIR 
o =Pin 87 is GPI01 / 12CD2 input (default) 
1 =Pin 87 is GPI01 / 12CD2 output 
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Bit ° GPIOO_DIR 
0= Pin 94 is GPIOO input (default) 
1 = Pin 94 is GPIOO output 

CiPIO Port Output Value (CiPIO _VAL) Offset 41h RW 

Bit Name 

Reset 

Bit 7-5 
BiU 

Bit] 

Bill 

Bit I 

Bito 

o o o o o o o o 

Reserved (always reads 0) 
GPI04_VAL-Write output value for the GPI04 pin if the port is available 
(GPI04_CFG = 1 in PCI configuration register Function 3, offset 40h). The 
input state of the GPI04 pin can be read from register EXTSMI_ VAL bit 
4. 
GPI03_VAL-Write output value for the GPI03 pin if the port is available 
(GPI03_CFG = 1 in PCI configuration register Function 3, offset 40h). The 
input state of the GPI03 pin can be read from register EXTSMI_ VAL bit 
3. 
GPIOl_VAL-Write output value for the GPI02 (12CD2) pin. The input state 
of the GPI02 pin can be read from register EXTSMI_ VAL bit 2. 
GPIOI_VAL-Write output value for the GPI01 (I2CD1) pin. The input state 
of the GPI01 pin can be read from register EXTSMI_ VAL bit 1. 
GPIOO_VAL-Write output value for the GPIOO pin. The input state of the 
GPIOO pin can be read from register EXTSMC VAL bit O. 

CiPIO Port Input Value (EXTSMCVAL) Offset 44h RO 

Bit Name 

Reset 

Bitl 

Bit6 

Bits 

Registers 

o o o o o o o o 

Depending on the configuration, up to eight external SCI/SMI ports are 
available as indicated below. The state of inputs EXl'SMI7-ExTSMIO can 
be read in this register. 

mSMI7 Input Value 
GPI03_CFG = 0: ,.,ECT.X"'1"<1"'S...-MlnI .... 7 on XD7 (pin 122) 
GPI03_CFG = 1: EXTSMI7 function not available 
mSMI& Input Value 
GPI03_CFG = 0: .,....Ex"U"',...,rS ..... M,.,...Ir7"6 on XD6 (pin 121) 
GPI03_CFG = 1: Exl'SMI6 function not available 
EXTSMI5 Input Value 
GPI03_CFG = 0: """Ex"u"''''''rS'''''M''''''I"''S on XD5 (pin 119) 
GPI03_CFG = 1: Exl'SMIs function not available 
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Bit 4 EXTSMI4 Inp!!! Value 
GPI04_CFG = 0: 

GPI03_CFG = 0: EXTSMI4 on XD4 (pin 118) 
GPI03_CFG = 1: EXTSMI4 function not available 

GPI04_CFG = 1: EXTSMI4 on GPI04 (pin 136) 
Bit 3 EXTSMI3 Input Value 

GPI03_CFG = 0: '"'E""'X""1"""S""'M!1rT'T3 on XD3 (pin 117) 
GPI03_CFG = 1: ExTSMI3 on GPI03 (pin 92) 

Bit 1 EDSMlllnput Value (on GPIOl pin 88) 
Bit I EDSMII Input Value (on GPIOI pin 87) 
Bit 0 EDSMlo Input Value (on GPIOO pin 94) 

Note: GPl03_CFG and GPl04_CFG are located in PCl configuration register 
Function 3, offset 40h. 

GPO Port Output Value (GPO_VAL) Offset 47h-46h RW 

Reset 0 o o o o o o o o o o o o o o 

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

Bit 15-8 GPOI5-8 Value.-Output port value for the external GPO port connected to 
SD15-8. This port is available only if the GPI04_CFG bit is cleared to 
define pin 136 as GPO_WE. 

Bit 7-0 GP07-0 Value.-Output port value for the external GPO port connected to 
XD7-0. This port is available only if the GPI04_CFG bit is cleared to 
define pin 136 as GPO_WE. 

Note: GPl04_CFG is in PCl register Function 3, offset 40h, page 7-54. 

GPI Port Input Value (GPI VAL) Offset 49h-48h RO 

Reset 0 

Bit 15-8 

Bit 7-0 

7-72 
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Reads from this register are ignored (and return a value of 0). 

GP115-8 Value. Input port value for the external GPI port connected to 
SD15-8. This port is available only if the GPI03_CFG bit is cleared to 
define pin 92 as GPCRE. 
GP17-0 Value. Input port value for the external GPI port connected to XD7-
XDO. This port is available only if the GPI03_CFG bit is cleared to define 
pin 92 as GPCRE. 
Note: GP103_CFG is in PCl configuration register Function 3, offset 40h. 
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8 Electrical Data 

8.1 Absolute Ratings 

Long-term reliability and functional integrity of the AMD-645 
Peripheral Bus Controller are guaranteed as long as it is not 
subjected to conditions exceeding the absolute ratings listed in 
Table 11-1. 

Table 8-1. Absolute Maximum Ratings 

Parameter Minimum Maximum Unit 

Ambient Operating Temperature 0 70 o( 

Storage Temperature -55 125 o( 

Input Voltage -0.5 5.5 Voltage 

Output Voltage (Voo = 5 V) -0.5 5.5 Voltage 

Output Voltage (Voo = 3.1 V - 3.6 V) -0.5 Voo + 0.5 Voltage 

Warning: Stress above the parameters listed can cause 
permanent damage to the device. Functional operation of this 
device should be restricted to the described conditions. 

Table 8-2. Absolute Ratings 

Parameter Minimum Maximum Comments 
VOD -0.5 V 5.5 V 

VOD3 -0.5 V 3.6 

Vp1N -0.5 V VDD3+O.5 V and::; 4.0 V note 1 

T CASE (under bias) -65°( +1100 ( 

TSTORAGE -65°( +1500 ( 

Note: 
1. Vp1N (the voltage on any I/O pin) must not be greater than 0.5 V above the voltage being 

applied to VOD3- In addition, the Vp1N voltage must never exceed 4.0 \I. 
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8.1 Operating Ranges 

The functional operation of the AMD-645 Peripheral Bus 
Controller is guaranteed if the voltage and temperature 
parameters are within the limits defined in Table 11-2. 

Table 8-3. Operating Ranges 

Parameter Minimum Typical Maximum Comments 
VDD 4.75 V 5.0V 5.25 V (note 1) 

VDD3 3.135 V 3.3 V 3.465 V (note 1) 

T(ASE O°C 70°C 

Note: 
T. Voo and VOD3 are referenced from Vss 

8.3 DC Characteristics 

Table 8-4. DC Characteristics 

Symbol Parameter Description 
Preliminary Data 

Comments 
Min Max 

V1l Input low Voltage -0.50 V O.BV 

V1H Input High Voltage 2.0V VDD3 +0.5 V note 1 

VOl Output low Voltage 0.45 V 10l = 4.0-rnA load 

VOH Output High Voltage 2.4V IOH = I.O-rnA load 

IDD 5 V Power Supply Current 33 MHz, Note 2 

IDD3 3.3 V Power Supply Current 33 MHz, Note 3 

III Input leakage Current ±IO JlA note 4 

ILO Output leakage Current ±20 JlA note 4 

Notes: 
T. VOD3 refers to the voltage being applied to VOD3 during functional operation. 
2. Voo = 5.25 V - The maximum power supply current must be taken into account when designing a power supply. 
3. V003 = 3.465 V-The maximum power supply current must be taken into account when designing a power supply. 
4. Refers to inputs and /fO without an intemal pullup resistor and 0 :::; V/N :::; VOD3. 
5. Refers to inputs with an intemal pul/up and V/L = 0.4 V. 
6. Refers to inputs with an intemal pul/down and V/H = 2. 4 V. 
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Table 8-4. DC Characteristics (continued) 

Preliminary Data 
Symbol Parameter Description Comments 

Min Max 

IlL Input Leakage Current Bias with Pullup -10 JlA note 5 

IIH Input Leakage Current Bias with Pulldown IOIlA note 6 

CIN Input Capacitance 10 pF 

COUT Output Capacitance 15pF 

COUT I/O Capacitance 20 pF 

CCLK CLK Capacitance 10 pF 

CTIN Test Input Capacitance (TDI, TMS, TR5T) 10 pF 

CTOUT Test Output Capacitance (TDO) 15 pF 

CTCK TCK Capacitance 10 pF 

Notes: 
1. VD03 refers to the voltage being applied to VD03 during functional operation. 
2. V DO = 5.25 V - The maximum power supply current must be taken into account when designing a power supply. 
3. VOO3 = 3.465 V - The maximum power supply current must be taken into account when designing a power supply. 
4. Refers to inputs and I/O without an internal pUllup resistor and 0 ::; V/N::; V 003. 
5. Refers to inputs with an internal pullup and V/L = 0.4 I/. 
6. Refers to inputs with an internal pulldown and V/H = 2.41/. 

8.4 Power Dissipation 

Table 11-4 shows typical and maximum power dissipation of 
the AMD-645 Peripheral Bus Controller during normal and 
reduced power states. The measurements are taken with PCLK 
= 33 MHz, VDD = 5.0Vand VDD3 = 3.3V. 

Table 8-5. Typical and Maximum Power Dissipation 

Clock Control State Typical (Note 1) Maximum (Note 2) Comments 

Normal (Thermal Power) 2.3W? 0.40W? Note 3 
Notes: 

1. Typical power is measured during instruction sequences or functions associated with normal system 
operation. 

2. Maximum power is determined for the worst-case instruction sequence or function for the listed clock control 
states. 

3. The maximum power dissipated in the normal clock control state must be taken into account when designing 
a solution for thermal dissipation for the AMD-645 Peripheral Bus Controller processor. 
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9 Switching Characteristics 

Switching Characteristics 

This section summarizes the AMD-645 Peripheral Bus 
Controller signal switching characteristics. Valid delay, float, 
setup, and hold timing specifications are listed. 

All signal timings are based on the following conditions: 

• The target signals are input or output signals that are 
switching from logical 0 to 1, or from logical 1 to O. 

• Measurements are taken from the time the reference signal 
(CCLK, PCLK, or RESET) passes through 1.5 V to the time 
the target signal passes through 1.5 V. 

• All signal slew rates are 1 V/ns, from 0 V to 3 V (rising) or 3 
V to 0 V (falling). 

• Parameters are within the operating range listed in Table 
8-1 on page 8-1. 

• The load capacitance (Cd on each signal is 0 pF. 
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9.1 peLK Switching Characteristics 

Table 9-1 contains the switching characteristics of the PCLK 
input to the AMD-645 Peripheral Bus Controller as measured 
at the voltage levels indicated by Figure 9-1. 

The PCLK period stability specifies the variance (jitter) 
allowed between successive periods of the CLK input 
measured at 1.5 V. This parameter must be considered as one 
of the elements of clock skew between the AMD-645 
Peripheral Bus Controller and the system logic. 

Table 9-1. ClK Switching Characteristics for 33-MHz PCI Bus 

Symbol Parameter Description 
Preliminary Data 

Figure Comments 
Min Max 

t1 elK cycle 30 ns 00 

t2 elK high time 11.0 ns 9-1 

t3 elK low time 11.0 ns 9-1 

t4 elK fall time 1 Vjns 4Vjns 9-1 

ts elK rise time 1 Vjns 4Vjns 9-1 

elK period stability ± 250 ps note 1 

Note: 
I. jitter frequency power spectrum peaking must occur at frequencies greater than (CCLK frequency)!3 or less than 500 KHz. 

~ ______________ tl __________________ .1 

Figure 9-1. pelK Waveform 
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Table 9-2. USBCLK Switching Characteristics for l2-MHz USB Bus 

Symbol Parameter Description 
Preliminary Data 

Min Max 
Figure Comments 

t] Driver jitter 3 ns 

t2 Receiver jitter 25 ns 9-1 

t3 Output fall time 4 ns 20 ns 9-1 

t4 Output rise time 4 ns 20 ns 9-1 

ts Source differential skew 5 ns 9-1 

Receiver differential skew 10 ns 

Single-ended driver skew 10 ns 

Frequency 11.97 Mbps 12.03 Mbps 
Note: 

Jitter frequency power spectrum peoking must occur at frequencies greater than (CCLK frequency)j3 or less than 500 KHz. 

Table 9-3. USBCLK Switching Characteristics for 1.5-MHz USB Bus 

Symbol Parameter Description 
Preliminary Data 

Figure Comments 
Min Max 

t] Driver jitter 3 ns 

t2 Receiver jitter 25 ns 9-1 

t3 Output fall time 75 ns 300 ns 9-1 

t4 Output rise time 75ns 300 ns 9-1 

ts Source differential skew 5 ns 9-1 

Receiver differential skew 10 ns 

Single-ended driver skew 10 ns 

Frequency 1.48 Mbps 1.52 Mbps 
Note: 

Jitter frequency power spectrum peaking must occur at frequencies greater than (CCLK frequency)/3 or less than 500 KHz. 
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Table 9-4. BClK Switching Characteristics for 8-MHz Bus 

Symbol Parameter Description 
Preliminary Data 

Figure Comments 
Min Max 

Frequency 8MHz 

t1 Clock period 125 ns 

t2 Clock High time 49 ns 9-1 

t3 Clock Low time 49 ns s 9-1 

t4 Clock rise time 4 ns 9-1 

ts Clock fall time 4 ns 9-1 

Note: 
Jitter frequency power spedrum peaking must occur at frequencies greater than (CCLK frequency)j3 or less than 500 KHz. 

Table 9-5. OSC Switching Characteristics for 14.3182-MHz Bus 

Symbol 
Preliminary Data 

Parameter Description Figure Comments 
Min Max 

Frequency 14.3182 9-1 MHz 

t1 Clock period 67 ns 70 ns 9-1 

t2 Clock High time 20 ns 9-1 

t3 Clock Low time 20 ns s 9-1 

Note: 
Jitter frequency power spedrum peaking must occur at frequencies greater than (CCLK frequency)/3 or less than 500 KHz. 
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9.2 Valid Delay, Float, Setup, and Hold Timings 

Data In 

elK I 

lvd 
Data Out l 

The following valid delay and float timings for output signals 
during functional operation are relative to the rising edge of 
the given clock. The maximum valid delay timings are 
provided to allow a system designer to determine if setup 
times can be met. Likewise, the minimum valid delay timings 
are used to analyze hold times. 

The setup and hold time requirements for the AMD-645 
Peripheral Bus Controller input signals presented here must 
be met by any device that interfaces with it to assure the 
proper operation of the AMD-645 Peripheral Bus Controller. 

r--------lsu l th -----.! 
I l 

'-----
-I lvd -I 

l 

Figure 9-2. Setup, Hold, and Valid Delay Timing Diagram 
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9.3 PCI Interface Timing 

Table 9-6. PCI Interface Timing 

Symbol 
Preliminary Data 

Parameter Description Figure Comments 
Min Max 

AD31-ADO setup time 7 ns 9-2 

tsu PREQ, REQD-REQA setup Time 12 ns 9-2 

fifbf. time for FRAIIifE,"STOP, nmv, UEV5R, 
, C(B8-CjBEO 7 ns 9-2 

AD31-ADO hold Time o ns 9-2 
th Hold time for""FRJIME, "STOP, nmv, UEV5R, IRDY, o ns 9-2 C(B8-CjBEO 

AD31-ADO valid delay (address phase) 2 ns 11 ns 9-2 Pad 12 (note 1) 

AD31-ADO valid delay (data phase) 2 ns 11 ns 9-2 Pad 12 (note 1) 

lvd valid del~r FRAIIifE, "STOP, nmv, UEV5R,llIDY 2 ns 11 ns 9-2 Pad 13 (note 1) C(B8-C 0 

PGm valid delay 2 ns 12 ns 9-2 

tid Float del~r FRAIIifE, "STOP, nmv, UEV5R, IRDY 
C(B8-C 0 28 ns 9-2 (note 1) 

t1at PREQ to PGm Latency 2 elks elks 9-2 

Note: 
I. Measurements are taken with a 50pF load, unless otherwise noted. 
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9.4 ISA Interface Timing 

Table 9-7. ISA Master Interface Timing 

Symbol Parameter Description 
Preliminary Data 

Figure Comments 
Min Max 

tsu2a LA23-LA 17 setup to BALE 150 ns 9-3 

tSU2b lA23-LA 17 setup to MEMX 173 ns 9-3 

tsu3a SA19-SAO setup to BALE 37 ns 9-3 

tSU3b SA19-SAO setup time to MEMX 34 ns 9-3 

tSU9 S015-S00 setup to 1ii1EMR 24 ns 9-3 

tsu10 SO 15-500 setup to MEMW -40 ns 9-3 

th2 BALE to lA23-LA 17 hold time 26 ns 9-3 

th3 MEMX to SA 19-5AOHold 41 ns 9-3 

th6 -lA23-LA 17 to MEMCS 16 hold o ns 9-3 

th9 1ii1EMR to S015-S00 hold time o ns 9-3 

thlO MEMW to SO 15-S00 hold time 45 ns 9-3 

tvdl MEMX to BALE valid delay 44 ns 9-3 

tvds MEMX to 5"IIi1EIIi1R & SMEMW 16 ns 9-3 

tvd6a 
SA 19-5AO, 5BRE to MEMCS 16 valid 
delay 35 ns 9-3 

tvd6b 
lA23-LA 17 to MtML~ 16 valid 94 ns 9-3 delay 

tvd7a SA 19-5AO, 5BRE to ZEROWS delay 200 ns 9-3 

tvd7b MEMW to ZEROWS delay 16 ns 9-3 

tvda MEMX to IOCHRO valid delay 78 ns 9-3 

tvd9 MEIIi1R to S015-S00 valid delay 150 ns 9-3 

tPWl BALE pulse width 50 ns 9-3 

tpw4a MEMX active pulse width 225 ns 9-3 

tpw4b MEMX inactive pulse width 163 ns 9-3 

tpwa lOCH ROY inactive pulse width 120 ns 9-3 

ttd9 MEIIi1R to S015-S00 float delay 41 ns 9-3 

ttdlO MEMW to SO 15-500 float delay 105 ns 9-3 

Note: 
Measurements are taken with no load 
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_I 

5015-500 write 

Figure 9-3. ISA Master Interface Timing 
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Table 9-8. ISA 8-Bit Slave Interface Timing 

Symbol Parameter Description 
Preliminary Data 

Min Max 
Figure Comments 

lsu2a AEN setup to BALE 111 ns 9-4 

lsU2b AEN setup to lOX 111 ns 9-4 

tsu3a SA 19-5AO setup to BALE 37 ns 9-4 

tSU3b SA 19-5AO setup to lOX 100 ns 9-4 

lsU8 S015-S00 setup to \OR 24 ns 9-4 

lsU9 S015-S00 setup to TOW -40 ns 9-4 

th2 lOX to AEN hold 41 ns 9-4 

th3 lOX to SA 19-5AOHold 41 ns 9-4 

th4a \OR to S015-S00 hold o ns 9-4 

th4b TOW to SO 15-S00 hold 45 ns 9-4 

fvdl lOX to BALE valid delay 44 ns 9-4 

fvd5 SA 19-5AO to IOCST6 valid delay 91 ns 9-4 

fvd6 
SA 19-5AO, 5BRE to ZEROWS valid 
delay 200 ns 9-4 

fvd6b TOW to ZEROWS valid delay 80ns 9-4 

fvd7 lOX to IOCHRO valid delay 366 ns 9-4 

fvd8 \OR to SO 15-S00 valid delay 500 ns 9-4 

lpwl BALE pulse width 50 ns 9-4 

lpw4a lOX active pulse width 160 ns 9-4 

tpw4a lOX inactive pulse width 163 ns 9-4 

tpw7 lOCH ROY inactive pulse width 120 ns 9-4 

ltd8 \OR to SO 15-S00 float delay 41 ns 9-4 

ltd9 TOW to S015-S00 float delay 105 ns 9-4 

Note: 
Measurements are taken with no load 
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Figure 9-4. ISA 8-Bit Slave Interface Timing 
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Table 9-9. ISA 16-Bit Slave Interface Tilfting 

Symbol Parameter Description 
Preliminary Data 

Figure Comments 
Min Max 

lsu2a AEN setup to BALE 150 ns 9-5 

lsU2b AEN setup to lOX 150 ns 9-5 

lsu3a SA 19-5AO setup to lOX 34 ns 9-5 

tSU3b SAI9-SAO setup to BALE 37 ns 9-5 

tSU7 S015-S00 setup to TOR 24 ns 9-5 

tsuB SO 15-S00 setup to lOW -40 ns 9-5 

th2 lOX to AEN hold 26 ns 9-5 

th3 lOX to SA 19-5AO hold 41 ns 9-5 

ths SA 19-5AO to IOC5T6 hold o ns 9-5 

th7 TOR to S015-S00 hold o ns 9-5 

thB lOW to S015-S00 hold 45 ns 9-5 

tvdl lOX to BALE valid delay 44 ns 9-5 

tvdsa lOX to IOC5T6 valid delay 16 ns 9-5 

tvdsb SA 19-5AO to IOC5T6 valid delay 35 ns 9-5 

tvd6 lOX to IOCHRO valid delay 78 ns 9-5 

tvd7 TOR to SO 15-8 valid delay 1.5 ns 8.5 ns 9-5 

tpwl BALE pulse width 50 ns 9-5 

tpw4a lOX active pulse width 160 ns 9-5 

~b lOX inactive pulse width 163 ns 9-5 

tpW6 lOCH ROY inactive pulse width 120 ns 9-5 

qd7 TOR to SO 15-S00 float delay 41 ns 9-5 

lfdB lOW to S015-S00 float delay 105 ns 9-5 

Note: 
Measurements are taken with no load 
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Figure 9-5. ISA 16-Bit Slave Interface Timing 
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'rable 9-10. ISA Master-to-PCI Access Timing 

Symbol Parameter Description 
Preliminary Data 

Min Max 
Figure Comments 

tsu2 IJU3-IJIT7 setup to MEI\i1x 23 ns 9-6 

tsU3 SAI9-SAO setup to IIifE1iirx 23 ns 9-6 

tsU7 S015-S00 setup to M:EM'R ns 9-6 

tsus SO 15-S00 setup to mMW -54 ns 9-6 

th2 MEI\i1x to LA23-LA 17 hold ns 9-6 

th3 IIifE1iirx to SA 19-5AO hold 30 ns 9-6 

~7 MEMR to SO 15-S00 hold time o ns 9-6 

~s MEI\i1W to SO 15-S00 hold Time 14 ns 9-6 

fvdS 
lA23-LA 17 to MEMCSI6 valid 31 ns 9-6 delay 

fvd6 IIifE1iirx to IOCHROYvalid delay 85 ns 9-6 

fvd7 IOCHROY to S015-S00 valid delay 69 ns 9-6 

tpw4a IIifE1iirx active pulse width 214 ns 9-6 

tpW4b IIifE1iirx inactive pulse width 92 ns 9-6 

ipws lOCH ROY inactive pulse width 120 ns 9-6 

itd7 M:EM'R to S015-S08 float delay 55 ns 9-6 

itds MEMW to SO 15-508 float delay ns 9-6 

Note: 
Measurements are taken with no load 
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Figure 9-6. ISA Master-to-PCI Access TilDing 

9-14 Switching Characteristics 



Preliminary Information AMD~ 

21 095A/O-March 1997 AMD-645 Peripheral Bus Controller Data Sheet 

Table 9-11. Other ISA Master Timing 

Preliminary Data 
Symbol Parameter Description Figure Comments 

Min Max 

tvdl DREQ to rmLK valid delay 240 ns 9-7 

ivd2 
rmLK to Address, Data and Control 
valid delay 71 ns 9-7 

tId rmLK to Address, Data and Control 
float delay o ns 9-7 

Note: 
Measurements are taken with no load. 
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Figure 9-7. Other ISA Master Timing 
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9.5 DMA Interface Timing 

Table 9-12. DMA Read Cycle Timing 

Symbol Parameter Description 
Preliminary Data 

Figure Comments 
Min Max 

tsU2 AEN setup to lOW 111 ns 9-8 

tSU3 ~ setup to lOW 312 ns 9-8 

tsU4 SA 19-5AO,LA23-LA 17 setup to 
MEMR 99 ns 9-8 

tsU6 MEMR setup to lOW -26 ns 9-8 

tsulO 5015-500 setup to lOW 225 9-8 

tsull TC setup to lOW 511 9-8 

th2 lOW to AEN hold 41 ns 9-8 

th3 IOWto~hold 155 ns 9-8 

th4 JIJIEMR to SA 19-5AO, LA23-LA 17 
hold 51 ns 9-8 

th6 lOW to JIJIEMR hold 40 ns 9-8 

~9 lOCH ROY to JIJIEMR hold 120 ns 9-8 

thlO lOW to 5015-500 hold 36 ns 9-8 

~ll lOW to TC hold 71 ns 9-8 

tvdl lOW to ORQ inactive valid delay 315 ns 9-8 

tvd7 MEMR to 5MEMR valid delay 15 ns 9-8 

tvd9 JIJIEMR to IOCDRY valid delay 315 ns 9-8 

lpW6a MEMR active pulse width 495 ns 9-8 

tpW6b JIJIEMR inactive pulse width 465 ns 9-8 

tpwaa lOW active pulse width 495 ns 9-8 

tpwab lOW inactive pulse width 465 ns 9-8 

tpW9 lOCH ROY inactive pulse width 125 ns 9-8 

tPW11 TC active pulse width 700 ns 9-8 

Note: 
Measurements are taken with no load. 

Switching Characteristics 9-17 



AMD~ Preliminary Information 

AMD-645 Peripheral Bus Controller Data Sheet 21095A/O-March 1997 

- tvdl--i 
OREQ J \ 

I-Isu2 - + rth2 
AEN \ 

i---lsu3- +-ih3 --I 

-I IsU4 - I-- th4 -I 
LA23-LA17 

-I IsU4 I-
SA 19-5AO, SBHE 

I-ith4 - th4r-

tpwGa 

I-Isu6 - -tpw6b--! -th6--

.... 1--tvd7 

- tpwBa L tpwBb I 
-IsUIO -

'---lsull --thll-thlO - r--0-

~ tpwg --I ~ lvd9-1 
IOCHROY • -5015-500 -

tpWIl 
TC ________________________________ ~ 

Figure 9-8. DMA Read Cycle Timing 
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Table 9-13. DMA Write Cycle Timing 

Symbol Parameter Description 
Preliminary Data 

Min Max 
Figure Comments 

tsU2 AEN setup to lOR 111 ns 9-9 

tsu3 OACK Setup to lOR 73 ns 9-9 

tsu4 
SAI9-SAO,LA23-LA17 setup to 
lIilEMW 99 ns 9-9 

tsUl0 S015-S00 setup to lOR 9-9 

tsull TC setup to lOR 511 ns 9-9 

th2 lOR to AEN hold 41 ns 9-9 

th3 lOR to OACK hold 100 ns 9-9 

th4 lIilEMWto SAI9-SAO, LA23-LAI7 
hold 51 ns 9-9 

th6 lOR to lIilEMW hold 40 ns 9-9 

~10 lOR to SO 15-S00 hold o ns 9-9 

thll lOR to TC hold 71 ns 9-9 

fvdl lOR to ORQ valid delay 558 ns 9-9 

fvd6 lOR to lIilEMW valid delay 230 ns 9-9 

fvd7 lIilEMW to 5MEMW valid delay 15 ns 9-9 

fvdS lOR to SO 15-S00 valid delay 237 ns 9-9 

fvd9 lIilEMW to IOCDRY valid delay 315 ns 9-9 

tpw6a lIilEMW active pulse width 495 ns 9-9 

~b lIilEMW inactive pulse width 465 ns 9-9 

lpwsa lOR active pulse width 760 ns 9-9 

tpWSb lOR inactive pulse width 160 ns 9-9 

tpwg lOCH ROY inactive pulse width 125 ns 9-9 

tpwl1 TC active pulse width 700 ns 9-9 
Note: 

Measurements are taken with no load 
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Figure H. DMA Write Cycle Timing 
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Table 9-14. Type F DMA Interface Timing 

Symbol Parameter Description 
Preliminary Data 

Min Max 
Figure Comments 

thla lOW to OREQ hold 82 ns 9-9 

thlb lOR to OREQ hold 82 ns 9-9 

th3a lOW to OACK hold 30 ns 9-9 

th3b lOR to OACK hold 30 ns 9-9 

thlO lOW to TC hold o ns 9-9 

tvd4a AEN to lOW valid delay 111 ns 9-9 

tvd4b DACK to lOW valid delay 77 ns 9-9 

tvd7a AEN to lOR valid delay 111 ns 9-9 

tvd7b DACK to lOR valid delay 77 ns 9-9 

tPW4a lOW active pulse width 110 ns 9-9 

tpW4b lOW inactive pulse width 115 ns 9-9 

tpW1a lOR active pulse width 110 ns 9-9 

tpW1b lOR inactive pulse width 115 ns 9-9 

ttd7 lOR to SO 15-508 float delay 61 ns 9-9 

Note: 
Measurements are taken with no load 
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Figure 9-10. Type F DMA Interface Timing 
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9.6 X-Bus Interface Timing 

Table 9-15. X-BUS Interface Timing 

Symbol Parameter Description 
Preliminary Data 

Min Max 
Figure Comments 

tsu7 XOET setup to XDlR -2 ns 8 ns 9-11 

tsu8 SOI5-S00R setup to MEMR, lOR 24 ns 9-11 

tsu10 SOI5-S00W setup to MEMW, lOW 24 ns 9-11 

tsull XOE setup to XDIRT o ns 9-11 

th8 MEMR. lOR to SO 15-S00R hold o ns 9-11 

thl0 MEI'ii1W, lOW to SO 15-S00W hold 9-11 

ivd4 LA23-LAI7, SAI9-SAO to PITS 
valid delay 35 ns 9-11 

ivd6 MEMR, lOR to XOET 29 ns 9-11 

ivd7 MEMR, lOR to XDlR valid delay 25 ns 9-11 

ivd8 MEMR, lOR, to SO lS-S00R valid 
delay 9-11 

ivdlO MEI\IIW, lOW to SOI5-S00W valid 
delay 9-11 

ivdll MEI\IIW, lOW to XOE 29 ns 9-11 

ivd12 MEI\IIW, lOW to XDIRT valid delay 25 ns 9-11 

Note: 
Measurements are taken with no load 
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Figure 9-11. X-Bus Interface Timing 
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9.7 EIDE Interface 

Table 9-16. EIDE PIO 

Symbol Description Mode 0 Mode I Mode 2 Mode 3 Mode 4 

teye Cycle time (DIDW/R to lJIOWfR) min 600 383 240 180 120 

tsUl IDE address setup lJIOW/R max 70 50 30 30 25 

tpwl 8-bit lJIOW/R pulse width min 290 290 290 80 70 

tPWl 16-bit rnow/R pulse width min 165 125 100 80 70 

tree lJIOW/R recovery time min - - - 70 25 

tsU2 Write data setup min 60 45 30 30 20 

th2 Write data hold min 30 20 15 10 10 

tsu3 Read data setup from drive min 50 350 20 20 20 

th3 Read data hold from drive min 5 5 5 5 5 

tvdl PCLK to DD 15-DDO valid delay min 2 2 2 2 2 

tvdl PCLK to DD15-DDO valid delay max 20 20 20 20 20 

tsu4 DDI5-DDO to PCLK setup min 10 10 10 10 10 

th4 PCLK to DD15-DDO hold min 4 4 4 4 4 

tvd2 PCLK to DA2-DAO valid delay min 2 2 2 2 2 

tvd2 PCLK to DA2-DAO valid delay max 20 20 20 20 20 

tvd3 
PCLKC to MASTER, SUE, DIOX, 
lJCSXX valid delay min 2 2 2 2 2 

tvd3 
PCLKC to MASTER, SUE, DIOX, 
lJCSXX valid delay max 20 20 20 20 20 

tsu5 IORDY setup min 20 20 20 20 20 

th5 PCLK to URDYX hold min 5 5 5 5 5 

Note: 
All timings are in nanoseconds. 

Switching Charaderistics 9-25 



AMD~ Preliminary Information 

AMD-645 Peripheral Bus Controller Data Sheet 

PCLK 

DA2-DAO, 
])()x 

lJTOR, lJlDW 

DD READ 

DDWRITE 

IORDY 

• 

Figure 9-11. EIDE PIO 

9-26 

, 

I 

I 

, 

! 
• 

, 
, 

! 

: 

~\,:~ 
x 

! tcye 

, trl 

i r lsU4" 
! ~U3 

i 

Ivdl+4-lsu2 

--itvd3 
• i 

·-.. /tvd3 

, 
i 

I 
i , i ~ lsU5 

21095A/O-March 1997 

i 
I 
I 

i ..I ' 

~, 
! • 

~th4 ~I. i 
th3 
i 

r---o 
thil 

, 
! 

: I 

i 

~ih511 
i 

~ , I 

Switching Characteristics 



Preliminary Information AMDl1 
21095A/0-March 1997 AMD-645 Peripheral Bus Controller Data Sheet 

Table 9-17. EIDE DMA 

Symbol Description Single-Word Multi-Word 

Mode 0 Mode 1 Mode 2 Mode 0 Mode 1 Mode 2 

tcyc Cycle time (DMACK to ITMAtK) min 960 480 240 480 150 120 

tvdl UMm to DMARQ valid delay max 200 100 80 35 

tpwl urowjR pulse width min 480 240 120 215 80 70 

tpW2 lJfOR deasserted pulse width min - - - 50 50 25 

tpw3 urow deasserted pulse width min - - - 215 50 25 

thl lJfOR data hold time min 5 5 5 5 5 5 

tSUl urow data setup time min 250 100 35 100 30 20 

tsu2 UMm to urowjR setup min 0 0 0 0 0 0 

th2 urow data hold min 5 5 5 5 5 5 

!sU2 UMm to urowjR min 0 0 0 0 0 0 

th3 urowjR to UMm hold min 0 0 0 20 5 5 

tvd3 lJfOR to DMARQ valid delay min 120 40 35 

tvd4 urow to DMARQ valid delay 40 40 35 

tvdS PCLK to DDI5-DDO valid delay min 2 2 2 2 2 2 

tvdS PCLK to DD 15-DDO valid delay max 20 20 20 20 20 20 

tsu4 DD 15-DDO to PCLK setup min 10 10 10 10 10 10 

th4 PCLK to DD 15-DDO hold min 4 4 4 4 4 4 

tvd7 
PCLKC to MASTER, IDE, mox, 
0C5XX valid delay min 2 2 2 2 2 2 

tvd7 
PCLKC to MASTER, IDE, mox, 
0C5XX valid delay max 20 20 20 20 20 20 

!sus DDRQx to PCLK min 10 10 10 10 10 10 

thS PCLK to DDRQx hold min 2 2 2 2 2 2 

tvd8 DDACKx to PCLK valid delay min 2 2 2 2 2 2 

tvd8 DDACKx to PCLK valid delay min 20 20 20 20 20 20 

Note: 
All timings are in nanoseconds. 
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9.8 Ultra DMA-33 IDE Bus Interface Timing 

Table 9-18. UltraDMA-33 IDE Bus Interface Timing 

Symbol Parameter Description 
Preliminary Data 

Figure Comments 
Min Max 

lenv! Envelope time for read initial 20 ns 70 ns 5-20 

tds! Data setup time for read initial 34 ns 5-20 

tdh! Data hold time for read initial (rise) 6 ns 5-20 

lenv2 Envelope time for write initial (rise) 20 ns 70 ns 5-24 

tdvsl Data setup time for write initial (fall) 34 ns 5-24 

tdvh2 Data hold time for write initial (fall) 6 ns 5-24 

t002 Data setup time for write initial 34 ns 5-24 

twh2 Data hold time for write initial 6 ns 5-24 

trfs READY to final STROBE time 50ns 5-21 

trp READY to Pause time 100 ns 5-21 

~i4 Limited interlock time (to STOP) o ns 150ns 5-22 

tli4 Limited interlock time (to Host DMARDy) o ns 150 ns 5-22 
tZa4 Delay time required for output drives turning on 20 ns 5-22 

tdvs4 Data setup time for read terminating 34 ns 5-22 

twh4 Data hold time for read terminating 6 ns 5-22 

tlis Limited interlock time (to STOP) o ns 150ns 5-25 

~iS Limited interlock time (to Host STROBE) o ns 150 ns 5-25 

tmliS Limited interlock time with minimum 20 ns 5-25 

toos Data setup time for write terminating 34 ns 5-25 

twhs Data hold time for write terminating 6 ns 5-25 

tmli6 Limited interlock time with minimum 20 ns 5-23 
tZa6 Delay time required for output drives turning on 34 ns 5-25 

tlis Limited interlock time o ns 150 ns 5-27 

t2 Delay time of PClK to lJC53, OCST 2 ns 20ns 5-27 

t3 Delay time of PClK to DA2-DAO 2 ns 20ns 5-27 

~ Delay time of PCLK to mow 2 ns 20 ns 5-27 

ts Delay time of PCLK to DIOR 2 ns 20 ns 5-27 

iwds Data setup time during PIO and DMA write 30 ns 5-27 

iwdh Data hold time during PIO and DMA write 20 ns 5-27 

trds Data setup time during PIO and DMA read 30 ns 5-27 

trdh Data hold time during PIO and DMA read 20 ns 5-27 
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10 

10.1 

IBIS Models 

IBIS Models 

All of the AMD-645 Peripheral Bus Controller's inputs, 
outputs, and bidirectional buffers are implemented using a 3.3-
V buffer design. In addition, a subset of the controller's 110 
buffers includes a second, higher drive strength option. 

AMD has developed several 1/0 buffer models that represent 
the characteristics of each of the possible drive strength 
configurations supported by the AMD-645 Peripheral Bus 
Controller. 

AMD developed the models to allow system designers to 
perform analog simulations of AMD-645 Peripheral Bus 
Controller signals that interface with the rest of the system. 
Analog simulations are used to determine a signal's time of 
flight from source to destination and to ensure that the 
system's signal quality requirements are met. Signal quality 
measurements include overshoot, undershoot, slope reversal, 
and ringing. 

1/0 Buffer Model 

AMD provides models of the AMD-645 Peripheral Bus 
Controller 110 buffers for system designers to use in board­
level simulations. These 110 buffer models conform to the I/O 
Buffer Information Specification (IBIS), Version 2.1. 

Each I/O model contains voltage versus current (VII) and 
voltage versus time (V/T) data tables for accurate modeling of 
110 buffer behavior. 

The following list summarizes the properties of each 110 buffer 
model: 

• All data tables contain minimum, typical, and maximum 
values to allow for worst-case, typical, and best-case 
simulations, respectively. 

• The pullup, pulldown, power clamp, and ground clamp 
device VII tables contain enough data points to accurately 

'0-' 
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10.2 

10-2 

represent the nonlinear nature of the Vlr curves. In 
addition, the voltage ranges provided in these tables extend 
beyond the normal operating range of the AMD-645 
Peripheral Bus Controller for those simulators that yield 
more accurate results based on this wider range. 

• Rising and falling ramp rates are specified. 

• The minltyp/max V CC3 operating range is specified as 3.135 
V, 3.3 V, and 3.465 V, respectively. 

• Vil = 0.8 V, V ih = 2.0 V, and V meas = 1.5 V. 
• The RlLIC of the package is modeled. 

• The capacitance of the silicon die is modeled. 

• The model assumes 0 capacitance, resistance, inductance, 
and voltage in the test load. 

1/0 Model Application Note 

For the AMD-645 Peripheral Bus Controller 1/0 Buffer IBIS 
Models and their application, refer to the AMD-645 Peripheral 
Bus Controller I/O Model (IBIS) Application Note, order# 21340. 

The model is available at http://www.amd.com 

IBIS Models 
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10.3 

10.4 

IBIS Models 

I/O Buffer AC and DC Characteristics 

Refer to Section 9 for the AMD-645 Peripheral Bus Controller 
AC timing specifications. 

Refer to Section 8 for the AMD-645 Peripheral Bus Controller 
DC specifications. 

References 

Ease System Simulation With IBIS Device Models by Syed 
Huq, Electronics Design, Dec 2,1996 

IBIS 2.1 Specification at http://vhdl.org! 

IBIS Forum I/O Buffer Modeling Cook Book 
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11 Pin Designations 

11.1 Pin Designation Table 

The 208 pins of the AMD-645 Peripheral Bus Controller are 
listed in the following tables, grouped according to their 
functions. . 

Table 11-1. Functional Grouping 

EIDE Interface USB Interface Keyboard Interface Internal RTC 

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name 
50 DIURJ\ 95 USBDATAO+ 108 KBCK/KA20G 104 RTCXlf1RQ8 

HDMARDYN 96 USBDATAO- 109 KBDT/KBRC 105 RTCX2/RTCLS 
HSTROBEA 97 USBDATA1+ 110 MSCK/IRQl 102 VBAT 

51 DIOWN 98 USBDATA1· III MSDT/IRQ12 
STOPA 99 USBCLK 147 A20M 

54 DlORB/ 106 KEYlOCK/MIRQ 1 
HDAMRDYB/ 
HSTROBEB 

55 DlOWB/ 
STOPB 

49 DRDYN 
DDMARDYN 
DSTROBEA 

89 DRDYB/ 
DDMARDYB 
DSTROBEB 

56 SOE 
45 DDRQA 
46 DDRQB 
47 DDACKA 
48 DDACKB 
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Table 11-1. Functional Grouping (continued) 

CPU Interface Reset & Clock PCI Bus Interface ISA Bus Control 

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name 
142 CPURST 138 PWRGD 2 PCLK 20 SAI5/DDI5 5 lOffiCK 
145 INTR 3 PORST 181 FRAME 21 SAI4/DDI4 8 IOCHRDY 
146 NMI 4 RSTDRV 204 AD31 22 SAI3/DD13 29 REFRESFI 
143 INIT 14 BClK 203 AD30 23 SA12/DD12 15 AEN 
148 51'I'ITK 6 OSC 202 AD29 24 SAll/DDll 32 TC 
149 5MI 201 AD28 25 SAIO/DDIO 128 IRQ15 
141 FERR 200 AD27 27 SA9/DD9 129 IRQ14 
139 rmJf\I 199 AD26 28 SAB/DD8 127 IRQll 

196 AD25 36 SA7/DD7 126 IRQ10 
195 AD24 37 SA6/DD6 61 IRQ9 
192 AD23 38 SAS/DD5 71 IRQ7 
191 AD22 40 SM/DD4 72 IRQ6 
190 AD21 41 SAl/DD3 73 IRQ5 
189 AD20 42 SA2/DD2 74 IRQ4 
187 AD19 43 SAI/DDI 75 IRQ3 
186 AD18 44 SAO/DDO 132 DRQ7 
185 AD17 19 SA16 130 DRQ6 
183 AD16 63 lA23/UL5!1! 57 DRQ5 
172 AD15 64 lA22fOC5ll! 30 DRQ3 
170 AD14 65 lA21;ornJ\ 7 DRQ2 
169 AD13 66 lA20~ 16 DRQl 
168 AD12 67 LAI9/DA2 59 DRQO 
167 ADll 69 LAI8/DAI 133 DACK7 
165 ADIO 70 LAI7DAO 131 DACK6 
164 AD9 86 SDI5/ 58 DACK5 
163 AD8 GP115/ 31 DACK3 
161 AD7 85 GP015 33 DACK2 
160 AD6 SDI4/ 18 DACKI 
159 ADS 83 GPII4/ 60 DACKO 
158 AD4 GPOl4 134 SPKR 
155 AD3 82 SD13/ 
154 AD2 GPII3/ 
153 ADI 81 GP013 
152 ADO SDI2/ 
194 CIID 80 GP112/ 
182 C/BE2 GP012 
173 Cfl!E1 78 SDll/ 
162 Cfl!E0 GPlll/ 
180 IRDY 77 GPOll 
179 TRDY SDIO/ 
176 STOP 62 GPIIO/ 
178 JlEVSE[ 12 GPOIO 
174 PAR 11 SD9/ 
175 SERR 123 GPI9/GP09 
193 IDSEl 124 SD8/ 
I I'IRQA 10 GPI8/GP08 

207 J!IRQB 9 SBFIE 
206 PJRQC 35 lOR 
205 I'IRllD 125 lOW 
151 !'REO 76 MEIVlR 
150 PGNT 1VlEMW 

SMEMR 
SMEMW 

BALE 
IUCSTb 

MEMC5lb 
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Table II-I. Functional Grouping (continued) 

Onboard Plug-N-Play XD Interface Power & Ground Power Management! 
General Purpose 1/0 

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name 

90 MDRQO/lIPIill 122 XD7{m5M17/ 17 VDD5 91 PWRIITI'J 
106 MIRQ1/KEYLOCK GPI7/GP07 34 VDD5 107 PWRON 
137 MIRQ2jMlISTER 121 XD6fEX1'SMl6! 53 VDD5 93 RI 

GPI6/GP06 79 VDD5 94 GPIOO/EXTSMIO 
119 XD5(EXTS"M15/ 115 VDD5 87 GPIOll/EXTSMI1 

GPI5/GP05 103 VDI).5VSB 12CDI 
118 XD4/EXTSM14/ 144 VDD3 88 GPIOI2/EXTSMI2 

GPI4/GP04 157 VDD_PCI 12CD2 
117 XD3JmSM]3/ 171 VDD]CI 92 GPIOI3/EXTSMI3 

GPI3/GP03 184 VDD]CI CP(RE 
116 XD2/OOSM12! 198 VDD]CI 136 GPIOI4/EXTSMI4 

GPI2/GP02 100 AVDD CPO:WE 
114 XDlfOOSMlT/ 101 AGND 

GPI1/GPOI 13 GND 
113 XDOfEXTSMlOl 26 GND 

GPIO/GPOO 39 GND 
112 XDIR 52 GND 
135 ROMr5/R1!l:S 68 GND 

84 GND 
120 GND 
140 GND 
156 GND 
166 GND 
In GND 
188 GND 
197 GND 
208 GND 

11.2 Pin Diagram 

Pin Designations 

Figure 11-1 shows the pin arrangement of the AMD-645 
Peripheral Bus Controller. 
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AMD-645 
Peripheral Bus 
Controller 

Figure II-I. AMD-645 Peripheral Bus Controller Pin Diagram 
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12 Package Specificati"ons 

Package Specifications 

The AMD-645 Peripheral Bus Controller is available as a 208-
pin plastic quad flat pack (PQFP). The thermal specifications 
are as follows: 

e JA = 37 °CIW 

e JC = 4.7 °CIW 

Figure 12-1 is a drawing of the 208-pin PQFP. 

12-1 
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Figure 11-1. lOB-Pin Plastic Quad Flat Pack Outline Drawing 
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