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Preface

This Technical Product Specification (TPS) specifies the board layout, components, connectors,
power and environmental requirements, and the BIOS for the Intel® Desktop Board D915PLWD.
It describes the standard product and available manufacturing options.

Intended Audience

The TPS is intended to provide detailed, technical information about the Desktop Board
D915PLWD and its components to the vendors, system integrators, and other engineers and
technicians who need this level of information. It is specifically not intended for general audiences.

What This Document Contains
Chapter  Description

1 A description of the hardware used on the Desktop Board D915PLWD
2 A map of the resources of the Desktop Board

3 The features supported by the BIOS Setup program

4 A description of the BIOS error messages, beep codes, and POST codes

Typographical Conventions

This section contains information about the conventions used in this specification. Not all of these
symbols and abbreviations appear in all specifications of this type.

Notes, Cautions, and Warnings

=> NOTE
Notes call attention to important information.

4 INTEGRATOR'S NOTES
Integrator’s notes are used to call attention to information that may be useful to system integrators.

A CAUTION
Cautions are included to help you avoid damaging hardware or losing data.

A WARNING
Warnings indicate conditions, which if not observed, can cause personal injury.
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Other Common Notation

# Used after a signal name to identify an active-low signal (such as USBPO#)

(NxnX) When used in the description of a component, N indicates component type, xn are the relative
coordinates of its location on the board, and X is the instance of the particular part at that
general location. For example, J5J1 is a connector, located at 5J. It is the first connector in
the 5J area.

GB Gigabyte (1,073,741,824 bytes)

GB/sec Gigabytes per second

KB Kilobyte (1024 bytes)

Kbit Kilobit (1024 bits)

kbits/sec 1000 bits per second

MB Megabyte (1,048,576 bytes)

MB/sec Megabytes per second

Mbit Megabit (1,048,576 bits)

Mbit/sec Megabits per second

xxh An address or data value ending with a lowercase h indicates a hexadecimal value.

XXV Volts. Voltages are DC unless otherwise specified.

*

This symbol is used to indicate third-party brands and names that are the property of their
respective owners.
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1.1 Overview

1.1.1 Feature Summary
Table 1 summarizes the major features of the board.

Table 1. Feature Summary

Form Factor ATX (12.00 inches by 9.60 inches [304.80 millimeters by 243.84 millimeters])

Processor Support for an Intel® Pentium® 4 processor in an LGA775 socket with an 800 or
533 MHz system bus

Memory e Two DDR SDRAM Dual Inline Memory Module (DIMM) sockets

e Support for DDR 400 MHz and DDR 333 MHz DIMMs

e Support for up to 2 GB of system memory

Chipset Intel® 915PL Chipset, consisting of:

e Intel® 82915PL Graphics Memory Controller Hub (MCH)
e Intel® 82801FB 1/O Controller Hub (ICH6)

e 4 Mbit Firmware Hub (FWH)

Video One PCI Express* x16 bus add-in card connector

Audio Intel® High Definition Audio subsystem using the Realtek ALC860VU audio codec
Legacy 1/O Control Legacy I/O controller for diskette drive, serial, parallel, and PS/2* ports

USB Support for USB 2.0 devices

Peripheral e Eight USB ports

Interfaces o One serial port

e One parallel port

o Four Serial ATA interfaces

e One Parallel ATA IDE interface with UDMA 33, ATA-66/100 support
¢ One diskette drive interface

o PS/2 keyboard and mouse ports

LAN Support 10/100 Mbits/sec LAN subsystem using the Intel® 82562GZ Platform LAN Connect
(PLC) device
BIOS ¢ Intel/AMI BIOS (resident in the 4 Mbit FWH)
e Support for Advanced Configuration and Power Interface (ACPI), Plug and Play,
and SMBIOS
continued
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Product Description

Table 1. Feature Summary (continued)

Expansion
Capabilities

Four PCI Conventional* bus connectors
Two PCI Express x1 bus add-in card connectors
One PCI Express x16 bus add-in card connector

Instantly Available
PC Technology

Support for PCI Local Bus Specification Revision 2.2

Support for PCI Express Revision 1.0a

Suspend to RAM support

Wake on PCI, RS-232, front panel, PS/2 devices, and USB ports

Hardware Monitor
Subsystem

Hardware monitoring and fan control ASIC

Voltage sense to detect out of range power supply voltages
Thermal sense to detect out of range thermal values

Three fan connectors

Three fan sense inputs used to monitor fan activity

Fan speed control

For information about

Refer to

Available configurations for the Desktop Board D915PLWD Section 1.2, page 15

11
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1.1.2 Board Layout

Figure 1 shows the location of the major components.

A B CD EFG H

© MEE

T s

oD — 1+ - = ]
BB E - | —+—+—0o0
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Figure 1. Board Components

Table 2 lists the components identified in Figure 1.
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Table 2. Board Components Shown in Figure 1

Product Description

Item/callout
from Figure 1

Description

Speaker

PCI Express x1 bus add-in card connectors [2]

Realtek ALC860VU audio codec

Front panel audio connector

PCI Conventional bus add-in card connectors [2]

Ethernet PLC device

PCI Express x16 bus add-in card connector

Rear chassis fan connector

Back panel connectors

+12V power connector (ATX12V)

LGAT775 processor socket

Processor fan connector

Intel 82915PL MCH

DIMM Channel A socket

DIMM Channel B socket

Legacy I/O controller

Power connector

Diskette drive connector

Parallel ATA IDE connector

Battery

Chassis intrusion connector

BIOS Setup configuration jumper block

4 Mbit Firmware Hub (FWH)

Front chassis fan connector

Serial ATA connectors [4]

Auxiliary front panel power LED connector

Front panel connector

PIEN <X E</clHdun 0T OZEZrXc—-|IToNmOoO0Ow >

Front panel USB connectors [2]

o]
@]

Intel 82801FB 1/O Controller Hub (ICH6)

)]
w)

PCI Conventional bus add-in card connectors [2]

13
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1.1.3 Block Diagram

Figure 2 is a block diagram of the major functional areas of the board.

iiPCI Express x1 Interfface————

{ Back Panel/
PCI Express x1 Slot 1 USB .~ Front Panel |
© PCI Express x1 Slot 2 . USBPorts
«—Serial Ports———»
...................................................... LPC Bus
Parallel ATA Parallel ATA o Parallel Port———%
IDE Connector IDE Interface Controller € ——PS/2 Mouse——
——PS/2 Keyboard——»
A
LGA775 System Bus i Diskette Drive
Processor Socket (800/533 MHz) Connector
LPC Bus—
PCI Express | 4 8 v
x16 Interface =
Intel 82915PL S Intel 82801FB 4 Mbit
Memory Controller |4— g — I/O Controller Hub <« Firmware Hub
Hub (MCH) £ (ICH6) (FWH)
Connector %
4 A A A A A .
Intel 915PL Chipset
s Dual_channel U
H - o)
Channel A Memory Bus €8
DIVM  <4—]——e——SMBus g
Q
=< Z E
< £ <=
Channel B 4 3 S
DIMM 2 10/100 | LAN
= LAN PLC Connector
S
g
©
o Serial ATA Serial ATA IDE
=) IDE Interface Connectors (4)
T
PCI Bus
i«—Mic In/Retasking Jack B—»
PCl Slot 1 ¢—Line In/Retasking Jack C—»
4——— SMBus Audio [€—Line Out/Retasking Jack D—»
PCI Slot 3 A Codec | q—Retasking Jack E [Port 11—
SR " . . I Retasklng JaCk F [Port 2] I
PCI Slot 4 Hardware Monitoring
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv and Fan Contro' ASIC

= connector or socket

OM17972

Figure 2. Block Diagram
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1.2 Online Support

To find information about... Visit this World Wide Web site:

Intel Desktop Board D915PLWD under http://www.intel.com/design/motherbd
“Desktop Board Products” or “Desktop
Board Support” http://support.intel.com/support/motherboards/desktop

Available configurations for the Desktop  http://developer.intel.com/design/motherbd/wd/wd_available.htm
Board D915PLWD

Processor data sheets http://www.intel.com/design/litcentr

ICH6 addressing http://developer.intel.com/products/chipsets
Custom splash screens http://intel.com/design/motherbd/gen_indx.htm
Audio software and utilities http://www.intel.com/design/motherbd

LAN software and drivers http://www.intel.com/design/motherbd

1.3 Processor

A

The board is designed to support Intel Pentium 4 processors in an LGA775 processor socket with an
800 or 533 MHz system bus. See the Intel web site listed below for the most up-to-date list of
supported processors.

For information about... Refer to:

Supported processors for the http://www.intel.com/design/motherbd/wd/wd documentation.htm
D915PLWD board

CAUTION

Use only the processors listed on web site above. Use of unsupported processors can damage the
board, the processor, and the power supply.

% INTEGRATOR'S NOTE

e Use only ATX12V-compliant power supplies.

o Refer to Table 3 on page 16 for a list of supported system bus frequency and memory speed
combinations.

For information about Refer to

Power supply connectors Section 2.7.2.1, page 47
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1.4 System Memory

The board has two DIMM sockets and support the following memory features:

e 25V (only) DDR SDRAM DIMMs with gold-plated contacts
e Unbuffered, single-sided or double-sided DIMMs with the following restriction:

Double-sided DIMMS with x16 organization are not supported.

2 GB maximum total system memory
Minimum total system memory: 128 MB
Non-ECC DIMMs
Serial Presence Detect
DDR 400 MHz and DDR 333 MHz SDRAM DIMMs

Table 3 lists the supported system bus frequency and memory speed combinations.

Table

3.  Supported System Bus Frequency and Memory Speed Combinations

To us

e this type of DIMM...

The processor's system bus frequency must be...

DDR 400

800 MHz

DDR 333 (Note)

800 or 533 MHz

Note:  When using an 800 MHz system bus frequency processor, DDR 333 memory is clocked at 320 MHz. This minimizes

system latencies to optimize system throughput.

&> NOTES

To be fully compliant with all applicable DDR SDRAM memory specifications, the board should be
populated with DIMMSs that support the Serial Presence Detect (SPD) data structure. This allows
the BIOS to read the SPD data and program the chipset to accurately configure memory settings
for optimum performance. If non-SPD memory is installed, the BIOS will attempt to correctly
configure the memory settings, but performance and reliability may be impacted or the DIMMs
may not function under the determined frequency.
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Table 4 lists the supported DIMM configurations.

Table 4.  Supported Memory Configurations
DIMM SDRAM SDRAM Organization Number of SDRAM
Capacity Configuration | Density Front-side/Back-side Devices
128 MB SS 256 Mbit 16 M x 16/empty 4
256 MB SS 256 Mbit 32 M x 8/empty 8
256 MB SS 512 Mbit 32 M x 16/empty 4
512 MB DS 256 Mbit 32Mx8/32Mx 8 16
512 MB SS 512 Mbit 64 M x 8/empty 8
512 MB SS 1 Ghit 64 M x 16/empty 4
1024 MB SS 1 Ghit 128 M x 8/empty 8
Note: In the second column, “DS” refers to double-sided memory modules (containing two rows of SDRAM) and “SS” refers

to single-sided memory modules (containing one row of SDRAM).
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1.4.1 Memory Configurations
The Intel 82915PL MCH supports two types of memory organization:

o Dual channel (Interleaved) mode. This mode offers the highest throughput for real world
applications. Dual channel mode is enabled when the installed memory capacities of both
DIMM channels are equal. Technology and device width can vary from one channel to the
other but the installed memory capacity for each channel must be equal. If different speed
DIMMs are used between channels, the slowest memory timing will be used.

e Single channel (Asymmetric) mode. This mode is equivalent to single channel bandwidth
operation for real world applications. This mode is used when only a single DIMM is installed
or the memory capacities are unequal. Technology and device width can vary from one
channel to the other. If different speed DIMMs are used between channels, the slowest
memory timing will be used.

Figure 3 illustrates the memory channel and DIMM configuration.

©
©
[ —— Channel A, DIMM 0
[ —— Channel B, DIMM 0
O

OM17973

Figure 3. Memory Channel and DIMM Configuration
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1.4.1.1 Dual Channel (Interleaved) Mode Configuration

Figure 4 shows a dual channel configuration using two DIMMs. In this example, the DIMM
sockets are populated with identical DIMMs.

©
| 1GB —+—1— Channel A, DIMM 0
| 1 GB —+—1— Channel B, DIMM 0
D ——
©)] | | ©

OM17974

Figure 4. Dual Channel (Interleaved) Mode Configuration with Two DIMMs
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1.4.1.2 Single Channel (Asymmetric) Mode Configurations

=> NOTE

Dual channel (Interleaved) mode configurations provide the highest memory throughput.

Figure 5 shows a single channel configuration using one DIMM. In this example, only Channel A

is populated. Channel B is not populated.

I 256 MB

RS

L

)

O |

—— Channel A, DIMM 0

— Channel B, DIMM 0

©

OM17975

Figure 5. Single Channel (Asymmetric) Mode Configuration with One DIMM

Figure 6 shows a single channel configuration using two DIMMSs. In this example, the capacity of
the DIMM in Channel A does not equal the capacity of the DIMM in Channel B.

@I 256 MB —|@
| 512 MB —+—

D

] |

—— Channel A, DIMM 0

—— Channel B, DIMM 0

©

OM17976

Figure 6. Single Channel (Asymmetric) Mode Configuration with Two DIMMs

19



Intel Desktop Board D915PLWD Technical Product Specification

1.5 Intel® 915PL Chipset

The Intel 915PL chipset consists of the following devices:

e Intel 82915PL Memory Controller Hub (MCH) with Direct Media Interface (DMI) interconnect
e Intel 82801FB 1/O Controller Hub (ICH6) with DMI interconnect
e Firmware Hub (FWH)

The MCH is a centralized controller for the system bus, the memory bus, the PCI Express bus, and
the DMI interconnect. The ICH® is a centralized controller for the board’s 1/O paths. The FWH
provides the nonvolatile storage of the BIOS.

For information about Refer to
The Intel 915PL chipset http://developer.intel.com/
Resources used by the chipset Chapter 2

1.5.1 USB

The board supports up to eight USB 2.0 ports, supports UHCI and EHCI, and uses UHCI- and
EHCI-compatible drivers.

The ICH®6 provides the USB controller for all ports. The port arrangement is as follows:

o Four ports are implemented with dual stacked back panel connectors adjacent to the audio
connectors

o Four ports are routed to two separate front panel USB connectors

NOTE

Computer systems that have an unshielded cable attached to a USB port may not meet FCC
Class B requirements, even if no device is attached to the cable. Use shielded cable that meets the
requirements for full-speed devices.

For information about Refer to
The location of the USB connectors on the back panel Figure 12, page 43
The location of the front panel USB connectors Figure 13, page 44

1.5.2 IDE Support
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The board providess five IDE interface connectors:

e One parallel ATA IDE connector that supports two devices
o Four serial ATA IDE connectors that support one device per connector


http://developer.intel.com/
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1.5.2.1 Parallel ATA IDE Interface

The ICH6’s Parallel ATA IDE controller has one bus-mastering Parallel ATA IDE interface. The
Parallel ATA IDE interface supports the following modes:

e Programmed I/O (P10): processor controls data transfer.

e 8237-style DMA: DMA offloads the processor, supporting transfer rates of up to 16 MB/sec.

e Ultra DMA: DMA protocol on IDE bus supporting host and target throttling and transfer rates
of up to 33 MB/sec.

e ATA-66: DMA protocol on IDE bus supporting host and target throttling and transfer rates of
up to 66 MB/sec. ATA-66 protocol is similar to Ultra DMA and is device driver compatible.

e ATA-100: DMA protocol on IDE bus allows host and target throttling. The ICH6’s ATA-100
logic can achieve read transfer rates up to 100 MB/sec and write transfer rates up to 88 MB/sec.

NOTE

ATA-66 and ATA-100 are faster timings and require a specialized cable to reduce reflections,
noise, and inductive coupling.

The Parallel ATA IDE interface also supports ATAPI devices (such as CD-ROM drives) and ATA
devices using the transfer modes.

The BIOS supports Logical Block Addressing (LBA) and Extended Cylinder Head Sector (ECHS)
translation modes. The drive reports the transfer rate and translation mode to the BIOS.

For information about Refer to

The location of the Parallel ATA IDE connector Figure 13, page 44

1.5.2.2 Serial ATA Interfaces

The ICH6’s Serial ATA controller offers four independent Serial ATA ports with a theoretical
maximum transfer rate of 150 MB/s per port. One device can be installed on each port for a
maximum of four Serial ATA devices. A point-to-point interface is used for host to device
connections, unlike Parallel ATA IDE which supports a master/slave configuration and two devices
per channel.

For compatibility, the underlying Serial ATA functionality is transparent to the operating system.
The Serial ATA controller can operate in both legacy and native modes. In legacy mode, standard
IDE 1/0 and IRQ resources are assigned (IRQ 14 and 15). In Native mode, standard PCI
Conventional bus resource steering is used. Native mode is the preferred mode for configurations
using the Windows* XP and Windows 2000 operating systems.

NOTE

Many Serial ATA drives use new low-voltage power connectors and require adaptors or power
supplies equipped with low-voltage power connectors.

For more information, see: http://www.serialata.org/

For information about Refer to

The location of the Serial ATA IDE connectors Figure 13, page 44
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1.5.3 Real-Time Clock, CMOS SRAM, and Battery

A coin-cell battery (CR2032) powers the real-time clock and CMOS memory. When the computer
is not plugged into a wall socket, the battery has an estimated life of three years. When the
computer is plugged in, the standby current from the power supply extends the life of the battery.
The clock is accurate to = 13 minutes/year at 25 °C with 3.3 VSB applied.

NOTE

If the battery and AC power fail, custom defaults, if previously saved, will be loaded into CMOS
RAM at power-on.

1.6 PCIl Express* Connectors
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The board provides the following PCI Express connectors:

e One PCI Express x16 connector supporting simultaneous transfer speeds up to 8 GBytes/sec

e Two PCI Express x1 connectors. The x1 interfaces support simultaneous transfer speeds up to
500 MBytes/sec

The PCI Express interface supports the PCI Conventional bus configuration mechanism so that the
underlying PCI Express architecture is compatible with PCI Conventional compliant operating
systems. Additional features of the PCI Express interface include the following:

o Support for the PCI Express enhanced configuration mechanism

e Automatic discovery, link training, and initialization

e Support for Active State Power Management (ASPM)

e SMBus 2.0 support

o Wake# signal supporting wake events from ACPI S1, S3, S4, or S5

o Software compatible with the PCI Power Management Event (PME) mechanism defined in the
PCI Power Management Specification Rev. 1.1
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1.7 Legacy I/O Controller

The legacy 1/0 controller provides the following features:

e One serial port

e One parallel port with Extended Capabilities Port (ECP) and Enhanced Parallel Port

(EPP) support

Serial IRQ interface compatible with serialized IRQ support for PCI Conventional bus systems
PS/2-style mouse and keyboard interfaces

Interface for one 1.44 MB or 2.88 MB diskette drive

Intelligent power management, including a programmable wake-up event interface

PCI Conventional bus power management support

The BIOS Setup program provides configuration options for the legacy 1/0 controller.

1.7.1 Serial Port

The Serial port A connector is located on the back panel. The serial port supports data transfers at
speeds up to 115.2 kbits/sec with BIOS support.

For information about Refer to

The location of the serial port A connector Figure 12, page 43

1.7.2 Parallel Port

The 25-pin D-Sub parallel port connector is located on the back panel. Use the BIOS Setup
program to set the parallel port mode.

For information about Refer to

The location of the parallel port connector Figure 12, page 43

1.7.3 Diskette Drive Controller

The legacy 1/0O controller supports one diskette drive. Use the BIOS Setup program to configure
the diskette drive interface.

For information about Refer to

The location of the diskette drive connector Figure 13, page 44

1.7.4 Keyboard and Mouse Interface

PS/2 keyboard and mouse connectors are located on the back panel.

=> NOTE

The keyboard is supported in the bottom PS/2 connector and the mouse is supported in the top PS/2
connector. Power to the computer should be turned off before a keyboard or mouse is connected or
disconnected.

For information about Refer to

The location of the keyboard and mouse connectors Figure 12, page 43
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1.8 Audio Subsystem

The board supports the Intel High Definition audio subsystem based on the Realtek ALC860VU
codec. The audio subsystem supports the following features:

e Advanced jack sense (front and rear panel) that enables the audio codec to recognize the device
that is connected to an audio port. All jacks are capable of retasking according to user’s
definition, or can be automatically switched depending on the recognized device type.

e Stereo input and output for all jacks

e Asignal-to-noise (S/N) ratio of 90 dB

INTEGRATOR’S NOTE

For the front panel jack sensing and automatic retasking feature to function, a front panel daughter
card that is designed for Intel High Definition Audio must be used. Otherwise, an AC "97 style
audio front panel connector will be assumed and the Line Out and Mic In functions will be
permanent.

1.8.1 Audio Subsystem Software

Audio software and drivers are available from Intel’s World Wide Web site.

For information about Refer to

Obtaining audio software and drivers Section 1.2, page 15

1.8.2 Audio Connectors
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The board contains audio connector on both the back panel and the component side of the board.
The front panel audio connector is a 2 x 5-pin connector that provides mic in and line out signals
for front panel audio connectors.

For information about Refer to
The location of the front panel audio connector Figure 13, page 44
The signal names of the front panel audio connector Table 17, page 46
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1.8.3 Intel® High Definition Audio Subsystem
The Intel High Definition Audio subsystem includes the following:
e Intel 82801FB 1/O Controller Hub (ICH6)
e Realtek ALC860VU audio codec
e Microphone input that supports a single dynamic, condenser, or electret microphone

The front and back audio connectors are configurable through the audio device drivers. The
available configurable audio ports are shown in Figure 7.

Front Panel Back Panel
Audio Connectors Audio Connectors
Line Out/ Mic In/
Retasking Jack F @ @ Retasking Jack E Line In/
[Port 2] [Port 1] Retasking Jack C

Line Out/
Retasking Jack D

Mic In/
Retasking Jack B

ORORON S

OM16989

Figure 7. Front/Back Panel Audio Connector Options for High Definition Audio Subsystem

Figure 8 is a block diagram of the High Definition audio subsystem.

<«—Mic In/Retasking Jack B——— >

82801FB «—Line In/Retasking Jack C——»
1/0 Controller Intel
Hub «—High Definition—» Audio Codec [4¢——Line Out/Retasking Jack D——p»
(ICH®6) Audio Link «—Front Panel Mic In/Retasking Jack E [Port 1]—»
«—Front Panel Line Out/Retasking Jack F [Port 2}—»
OM17985
Figure 8. High Definition Audio Subsystem Block Diagram
For information about Refer to
The back panel audio connectors Figure 12, page 43
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1.9 LAN Subsystem

The LAN subsystem consists of the following:
o Physical layer interface device Intel 82562GZ PLC for 10/100 Mbits/sec Ethernet LAN

connectivity.
e RJ-45 LAN connector with integrated status LEDs

Additional features of the LAN subsystem include:

e CSMA/CD protocol engine
e LAN connect interface that supports the 82562GZ
e PCI Conventional bus power management

— Supports ACPI technology
— Supports LAN wake capabilities

1.9.1 10/100 Mbits/sec LAN Subsystem

The 10/100 Mbits/sec LAN subsystem includes the ICHS, the Intel 82562GZ PLC, and an RJ-45
LAN connector with integrated status LEDs.

1.9.1.1 Intel® 82562GZ Physical Layer Interface Device

The Intel 82562GZ provides the following functions:

e Basic 10/100 Ethernet LAN connectivity

o Full device driver compatibility

e Programmable transit threshold

e Configuration EEPROM that contains the MAC address

1.9.1.2 RJ-45 LAN Connector with Integrated LEDs
Two LEDs are built into the RJ-45 LAN connector (shown in Figure 9).

Green LED— Elil_,: —VYellow LED

OM15076

Figure 9. LAN Connector LED Locations
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Table 5 describes the LED states when the board is powered up and the 10/100 Mbits/sec LAN
subsystem is operating.

Table 5. LAN Connector LED States
LED Color | LED State Condition
Green Off LAN link is not established.
On LAN link is established.
Blinking LAN activity is occurring.
Yellow Off 10 Mbits/sec data rate is selected.
On 100 Mbits/sec data rate is selected.

1.9.2 LAN Subsystem Software

LAN software and drivers are available from Intel’s World Wide Web site.
For information about

Refer to

Obtaining LAN software and drivers

Section 1.2, page 15

1.10 Hardware Management Subsystem

The hardware management features enable the Desktop Boards to be compatible with the Wired for
Management (WfM) specification. The Desktop Board has several hardware management features,

including the following:

e Fan monitoring and control (through the hardware monitoring and fan control ASIC)

e Thermal and voltage monitoring
e Chassis intrusion detection

1.10.1 Hardware Monitoring and Fan Control ASIC

The features of the hardware monitoring and fan control ASIC include:

¢ Internal ambient temperature sensor
e Two remote thermal diode sensors for direct monitoring of processor temperature and ambient

temperature sensing

e Power supply monitoring of five voltages (+5 V, +12 V, +3.3 VSB, +1.5 V, and +VCCP) to
detect levels above or below acceptable values
e Thermally monitored closed-loop fan control, for all three fans, that can adjust the fan speed or

switch the fans on or off as needed

e SMBus interface

For information about

Refer to

The location of the fan connectors and sensors for thermal monitoring Figure 10, page 28
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1.10.2 Thermal Monitoring

Figure 10 shows the location of the sensors and fan connectors.

28
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Item  Description
A Remote ambient temperature sensor
B Thermal diode, located on processor die
C Ambient temperature sensor, internal to hardware monitoring and fan control ASIC
D Processor fan
E Rear chassis fan
F Front chassis fan

Figure 10. Location of Thermal Sensors and Fan Connectors
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1.10.3 Fan Monitoring

Fan monitoring can be implemented using Intel® Desktop Utilities or third-party software. The
level of monitoring and control is dependent on the hardware monitoring ASIC used with the
Desktop Board.

For information about Refer to

The functions of the fan connectors Section 1.11.2.2, page 33

1.10.4 Chassis Intrusion and Detection

The board supports a chassis security feature that detects if the chassis cover is removed. The
security feature uses a mechanical switch on the chassis that attaches to the chassis intrusion
connector. When the chassis cover is removed, the mechanical switch is in the closed position.

For information about Refer to
The location of the chassis intrusion connector Figure 13, page 44
The signal names of the chassis intrusion connector Table 18, page 46

1.11 Power Management

Power management is implemented at several levels, including:

Software support through Advanced Configuration and Power Interface (ACPI)
Hardware support:

— Power connector

— Fan connectors

— LAN wake capabilities

— Instantly Available PC technology

— Resume on Ring

— Wake from USB

— Wake from PS/2 devices

— Power Management Event signal (PME#) wake-up support

1.11.1 ACPI

ACPI gives the operating system direct control over the power management and Plug and Play
functions of a computer. The use of ACPI with this board requires an operating system that
provides full ACPI support. ACPI features include:

Plug and Play (including bus and device enumeration)

Power management control of individual devices, add-in boards (some add-in boards may
require an ACPIl-aware driver), video displays, and hard disk drives

Methods for achieving less than 15-watt system operation in the power-on/standby
sleeping state

A Soft-off feature that enables the operating system to power-off the computer

Support for multiple wake-up events (see Table 8 on page 32)

Support for a front panel power and sleep mode switch
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Table 6 lists the system states based on how long the power switch is pressed, depending on how

ACPI is configured with an ACPI-aware operating system.

Table 6.

Effects of Pressing the Power Switch

If the system is in this state...

...and the power switch is
pressed for

...the system enters this state

Off
(ACPI G2/G5 — Soft off)

Less than four seconds

Power-on
(ACPI GO — working state)

On
(ACPI GO — working state)

Less than four seconds

Soft-off/Standby
(ACPI G1 - sleeping state)

On
(ACPI GO — working state)

More than four seconds

Fail safe power-off
(ACPI G2/G5 — Soft off)

Sleep Less than four seconds Wake-up
(ACPI G1 - sleeping state) (ACPI GO — working state)
Sleep More than four seconds Power-off

(ACPI G1 - sleeping state)

(ACPI G2/G5 — Soft off)

1.11.1.1 System States and Power States

Under ACPI, the operating system directs all system and device power state transitions. The
operating system puts devices in and out of low-power states based on user preferences and
knowledge of how devices are being used by applications. Devices that are not being used can be
turned off. The operating system uses information from applications and user settings to put the
system as a whole into a low-power state.
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Table 7 lists the power states supported by the board along with the associated system power
targets. See the ACPI specification for a complete description of the various system and power

states.



Table 7.

Power States and Targeted System Power

Product Description

Processor Targeted System
Global States Sleeping States States Device States Power (Note 1)
GO — working S0 — working CO —working | DO — working state. Full power > 30 W
state
G1 - sleeping S1 - Processor C1 - stop D1, D2, D3 — device | 5W < power <52.5W
state stopped grant specification
specific.

G1 - sleeping S3 — Suspend to No power D3 — no power Power <5 W (Note 2)
state RAM. Context except for wake-up

saved to RAM. logic.
G1 - sleeping S4 — Suspend to No power D3 — no power Power <5 W (Note 2)
state disk. Context except for wake-up

saved to disk. logic.
G2/S5 S5 — Soft off. No power D3 — no power Power <5 W (Note 2)

Context not saved. except for wake-up

Cold boot is logic.

required.
G3 - No power to the No power D3 — no power for No power to the system.
mechanical off system. wake-up logic, Service can be
AC power is except when performed safely.
disconnected provided by battery
from the or external source.
computer.

Notes:

1. Total system power is dependent on the system configuration, including add-in boards and peripherals powered
by the system chassis’ power supply.

2. Dependent on the standby power consumption of wake-up devices used in the system.

1.11.1.2 One-Watt Standby

In 2001, the U.S. government issued an executive order requiring a reduction in power for
appliances and personal computers. This board meets that requirement by operating at 1 W (or
less) in S5 (Standby) mode. One-Watt operation applies only to the S5 state when the computer is
turned off, but still connected to AC power. One-Watt operation does not apply to the S3 (Suspend
to RAM) or S4 (Suspend to disk) states.

Newer energy-efficient power supplies using less than 0.5 W (in Standby mode) may also be
needed to achieve this goal.
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1.11.1.3 Wake-up Devices and Events

Table 8 lists the devices or specific events that can wake the computer from specific states.

Table 8. Wake-up Devices and Events

These devices/events can wake up the computer... ...from this state
LAN S1, S3, S4, S5 (Note)
Modem (back panel Serial Port A) S1, S3

PME# signal S1, S3, S4, S5 (Note)
Power switch S1, S3, S4, S5
PS/2 devices S1, S3

RTC alarm S1, S3, S4, S5

USB S1,S3

WAKE# signal S1, S3, S4, S5

Note: For LAN and PME# signal, S5 is disabled by default in the BIOS Setup program. Setting this option to Power On
will enable a wake-up event from LAN in the S5 state.

NOTE

The use of these wake-up events from an ACPI state requires an operating system that provides full
ACPI support. In addition, software, drivers, and peripherals must fully support ACPI wake
events.

1.11.2 Hardware Support

A

32

CAUTION

Ensure that the power supply provides adequate +5 V standby current if LAN wake capabilities and
Instantly Available PC technology features are used. Failure to do so can damage the power
supply. The total amount of standby current required depends on the wake devices supported and
manufacturing options.

The board provides several power management hardware features, including:

e Power connector

e Fan connectors

o LAN wake capabilities

e Instantly Available PC technology
¢ Resume on Ring

o Wake from USB

o Wake from PS/2 keyboard

o PME# signal wake-up support

o  WAKE# signal wake-up support

LAN wake capabilities and Instantly Available PC technology require power from the +5 V
standby line.
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Resume on Ring enables telephony devices to access the computer when it is in a power-managed
state. The method used depends on the type of telephony device (external or internal).
NOTE

The use of Resume on Ring and Wake from USB technologies from an ACPI state requires an
operating system that provides full ACPI support.

1.11.2.1 Power Connector

ATX12V-compliant power supplies can turn off the system power through system control. When
an ACPI-enabled system receives the correct command, the power supply removes all non-standby
voltages.

When resuming from an AC power failure, the computer returns to the power state it was in before
power was interrupted (on or off). The computer’s response can be set using the Last Power State
feature in the BIOS Setup program’s Boot menu.

For information about Refer to
The location of the main power connector Figure 13, page 44
The signal names of the main power connector Table 22, page 47

1.11.2.2 Fan Connectors

The function/operation of the fan connectors is as follows:

e The fans are on when the board is in the SO or S1 state.
e The fans are off when the board is off or in the S3, S4, or S5 state.

e Each fan connector is wired to a fan tachometer input of the hardware monitoring and fan
control ASIC.

o All fan connectors support closed-loop fan control that can adjust the fan speed or switch the
fan on or off as needed.

e All fan connectors have a +12 V DC connection.

For information about Refer to

The location of the fan connectors and sensors for thermal monitoring Figure 10, page 28
The signal names of the processor fan connector Table 20, page 46
The signal names of the chassis fan connectors Table 21, page 46

1.11.2.3 LAN Wake Capabilities

A

CAUTION

For LAN wake capabilities, the +5 V standby line for the power supply must be capable of
providing adequate +5 V standby current. Failure to provide adequate standby current when
implementing LAN wake capabilities can damage the power supply.

LAN wake capabilities enable remote wake-up of the computer through a network. The LAN
network adapter monitors network traffic at the Media Independent Interface. Upon detecting a

33



Intel Desktop Board D915PLWD Technical Product Specification

Magic Packet* frame, the LAN subsystem asserts a wake-up signal that powers up the computer.
Depending on the LAN implementation, the board supports LAN wake capabilities with ACPI in
the following ways:

e The PCI Express WAKE# signal

e The PCI Conventional bus PME# signal for PCI 2.2 compliant LAN designs

e The onboard LAN subsystem

1.11.2.4 Instantly Available PC Technology

A CAUTION

For Instantly Available PC technology, the +5 V standby line for the power supply must be capable
of providing adequate +5 V standby current. Failure to provide adequate standby current when
implementing Instantly Available PC technology can damage the power supply.

Instantly Available PC technology enables the board to enter the ACPI S3 (Suspend-to-RAM)
sleep-state. While in the S3 sleep-state, the computer will appear to be off (the power supply is off,
and the front panel LED is amber if dual colored, or off if single colored.) When signaled by a
wake-up device or event, the system quickly returns to its last known wake state. Table 8 on

page 32 lists the devices and events that can wake the computer from the S3 state.

The board supports the PCI Bus Power Management Interface Specification. Add-in boards that
also support this specification can participate in power management and can be used to wake the
computer.

The use of Instantly Available PC technology requires operating system support and PCI 2.2
compliant add-in cards, PCI Express add-in cards, and drivers.

1.11.2.5 Resume on Ring

The operation of Resume on Ring can be summarized as follows:

e Resumes operation from ACPI S1 or S3 states

o Detects incoming call similarly for external and internal modems
e Requires modem interrupt be unmasked for correct operation

1.11.2.6 Wake from USB

USB bus activity wakes the computer from ACPI S1 or S3 states.

=> NOTE

Wake from USB requires the use of a USB peripheral that supports Wake from USB.

1.11.2.7 Wake from PS/2 Devices
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PS/2 device activity wakes the computer from an ACPI S1 or S3 state.
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1.11.2.8 PME# Signal Wake-up Support

When the PME# signal on the PCI Conventional bus is asserted, the computer wakes from an ACPI
S1, S3, S4, or S5 state (with Wake on PME enabled in BIOS).

1.11.2.9 WAKE# Signal Wake-up Support
When the WAKE# signal on the PCI Express bus is asserted, the computer wakes from an ACPI
S1, S3, S4, or S5 state.

1.11.2.10 +5V Standby Power Indicator LED

The +5 V standby power indicator LED shows that power is still present even when the computer
appears to be off. Figure 11 shows the location of the standby power indicator LED.

A CAUTION

If AC power has been switched off and the standby power indicator is still lit, disconnect the power
cord before installing or removing any devices connected to the board. Failure to do so could
damage the board and any attached devices.
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Figure 11. Location of the Standby Power Indicator LED
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2.1 Memory Map

Table 9 lists the system memory map.

Table 9. System Memory Map
Address Range (decimal) | Address Range (hex) Size Description
1024 K - 2097152 K 100000 - 7FFFFFFF 2047 MB Extended memory
960 K - 1024 K FO000 - FFFFF 64 KB Runtime BIOS
896 K - 960 K EO0000 - EFFFF 64 KB Reserved
800 K - 896 K C8000 - DFFFF 96 KB Potential available high DOS
memory (open to the PCI
Conventional bus). Dependent on
video adapter used.
640 K - 800 K A0000 - C7FFF 160 KB Video memory and BIOS
639 K - 640 K 9FCO00 - 9FFFF 1KB Extended BIOS data (movable by
memory manager software)
512 K- 639 K 80000 - 9FBFF 127 KB Extended conventional memory
0K-512K 00000 - 7FFFF 512 KB Conventional memory
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Table 10. DMA Channels

DMA Channel Number Data Width System Resource

0 8 or 16 bits Open

1 8 or 16 bits Parallel port

2 8 or 16 bits Diskette drive

3 8 or 16 bits Parallel port (for ECP or EPP)
4 8 or 16 bits DMA controller

5 16 bits Open

6 16 bits Open

7 16 bits Open




2.3 Fixed I/O Map

Table 11. /O Map

Technical Reference

Address (hex) Size Description
0000 - 00FF 256 bytes Used by the Desktop Board D915PLWD. Refer to the ICH6
data sheet for dynamic addressing information.

0170 - 0177 8 bytes Secondary Parallel ATA IDE channel command block
01FO0 - 01F7 8 bytes Primary Parallel ATA IDE channel command block
0228 - 022F (Note 1) | 8 bytes LPT3

0278 - 027F (Note 1) | 8 bytes LPT2

02E8 - 02EF (Note 1) | 8 bytes COM4

02F8 - 02FF (Note 1) | 8 bytes COM2

0374 - 0377 4 bytes Secondary Parallel ATA IDE channel control block
0377, bits 6:0 7 bits Secondary IDE channel status port

0378 - 037F 8 bytes LPT1

O3ES8 - 03EF 8 bytes COM3

03F0 - 03F5 6 bytes Diskette channel

03F4 — 03F7 1 byte Primary Parallel ATA IDE channel control block
03F8 - 03FF 8 bytes COM1

04D0 - 04D1 2 bytes Edge/level triggered PIC

LPTn + 400 8 bytes ECP port, LPTn base address + 400h

OCF8 - OCFB (Note 2) |4 bytes PCI Conventional bus configuration address register
OCF9 (Note 3) 1 byte Reset control register

OCFC - OCFF 4 bytes PCI Conventional bus configuration data register
FFAO - FFA7 8 bytes Primary Parallel ATA IDE bus master registers
FFA8 - FFAF 8 bytes Secondary Parallel ATA IDE bus master registers
Notes:

1. Default, but can be changed to another address range

2. Dword access only
3. Byte access only

=> NOTE

Some additional I/O addresses are not available due to ICH6 address aliasing. The ICH6 data
sheet provides more information on address aliasing.

For information about

Refer to

Obtaining the ICH6 data sheet

Section 1.2, page 15
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Table 12.

PCI Configuration Space Map

Bus
Number (hex)

Device
Number (hex)

Function
Number (hex)

Description

00

00

00

Memory controller of Intel 82915PL component

00 01 00 PCI Express x16 graphics port (Note 1)
00 1B 00 Intel High Definition Audio Controller
00 1C 00 PCI Express port 1

00 1C 01 PCI Express port 2

00 1C 02 PCI Express port 3

00 1C 03 PCI Express port 4

00 1D 00 USB UHCI controller 1

00 1D 01 USB UHCI controller 2

00 1D 02 USB UHCI controller 3

00 1D 03 USB UHCI controller 4

00 1D 07 EHCI controller

00 1E 00 PCI bridge

00 1F 00 PCI controller

00 1F 01 Parallel ATA IDE controller

00 1F 02 Serial ATA controller

00 1F 03 SMBus controller

(Note 2) 00 00 PCI Conventional bus connector 1
(Note 2) 01 00 PCI Conventional bus connector 2
(Note 2) 02 00 PCI Conventional bus connector 3
(Note 2) 03 00 PCI Conventional bus connector 4
(Note 2) 08 00 Intel 82562GZ 10/100 Mbits/sec LAN PLC
01 00 00 PCI Express video controller (if present) (Note 1)
Notes:

1. Present only when a PCI Express x16 graphics card is installed.
2. Bus number is dynamic and can change based on add-in cards used.



2.5 Interrupts

Technical Reference

The interrupts can be routed through either the Programmable Interrupt Controller (PIC) or the
Advanced Programmable Interrupt Controller (APIC) portion of the ICH6 component. The PIC is
supported in Windows 98 SE and Windows ME and uses the first 16 interrupts. The APIC is
supported in Windows 2000 and Windows XP and supports a total of 24 interrupts.

Table 13. Interrupts

IRQ System Resource

NMI I/0 channel check

0 Reserved, interval timer

1 Reserved, keyboard buffer full

2 Reserved, cascade interrupt from slave PIC

3 COM?2 (Note 1)

4 COM1 (Note 1)

5 LPT2 (Plug and Play option)/User available

6 Diskette drive

7 LpT1 (Note 1)

8 Real-time clock

9 User available

10 User available

11 User available

12 Onboard mouse port (if present, else user available)
13 Reserved, math coprocessor

14 Primary IDE/Serial ATA (if present, else user available)
15 Secondary IDE/Serial ATA (if present, else user available)
16 (Note 2) User available (through PIRQA)

17 (Note 2) User available (through PIRQB)

18 (Note 2) User available (through PIRQC)

19 (Note 2) User available (through PIRQD)

20 (Note 2) User available (through PIRQE)

21 (Note 2) User available (through PIRQF)

22 (Note 2) User available (through PIRQG)

23 (Note 2) User available (through PIRQH)

Notes:

1. Default, but can be changed to another IRQ.

2. Available in APIC mode only.
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This section describes interrupt sharing and how the interrupt signals are connected between the
PCI Conventional bus connectors and onboard PCI Conventional devices. The PCI Conventional
specification describes how interrupts can be shared between devices attached to the PCI
Conventional bus. In most cases, the small amount of latency added by interrupt sharing does not
affect the operation or throughput of the devices. In some special cases where maximum
performance is needed from a device, a PCI Conventional device should not share an interrupt with
other PCI Conventional devices. Use the following information to avoid sharing an interrupt with a
PCI Conventional add-in card.

PCI Conventional devices are categorized as follows to specify their interrupt grouping:

o INTA: By default, all add-in cards that require only one interrupt are in this category. For
almost all cards that require more than one interrupt, the first interrupt on the card is also
classified as INTA.

o INTB: Generally, the second interrupt on add-in cards that require two or more interrupts is
classified as INTB. (This is not an absolute requirement.)

e INTC and INTD: Ge