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Before installing this product, read the Safety Information.
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Be sure to read all caution and danger statements in this document before you
perform the procedures. Read any additional safety information that comes with the
server or optional device before you install the device.

Important:

Each caution and danger statement in this document is labeled with a number. This
number is used to cross reference an English-language caution or danger
statement with translated versions of the caution or danger statement in the Safety
Information document.

For example, if a caution statement is labeled “Statement 1,” translations for that
caution statement are in the Safety Information document under “Statement 1.”

Be sure to read all caution and danger statements in this document before you
perform the procedures. Read any additional safety information that comes with the
server or optional device before you install the device.

6 Gb Performance Optimized HBA: Installation and User’s Guide



Statement 1:

A A

DANGER

Electrical current from power, telephone, and communication cables is
hazardous.

To avoid a shock hazard:
* Do not connect or disconnect any cables or perform installation,

maintenance, or reconfiguration of this product during an electrical
storm.

Connect all power cords to a properly wired and grounded electrical
outlet.

Connect to properly wired outlets any equipment that will be attached to
this product.

When possible, use one hand only to connect or disconnect signal
cables.

Never turn on any equipment when there is evidence of fire, water, or
structural damage.

Disconnect the attached power cords, telecommunications systems,
networks, and modems before you open the device covers, unless
instructed otherwise in the installation and configuration procedures.

Connect and disconnect cables as described in the following table when
installing, moving, or opening covers on this product or attached
devices.

To Connect: To Disconnect:

1. Turn everything OFF. 1. Turn everything OFF.

2. First, attach all cables to devices. 2. First, remove power cords from outlet.
3. Attach signal cables to connectors. 3. Remove signal cables from connectors.
4. Attach power cords to outlet. 4. Remove all cables from devices.

5. Turn device ON.

Safety

\'}
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Chapter 1. Introduction

The IBM® 6 Gb Performance Optimized HBA provides eight ports for connection to
Serial Attached SCSI (SAS) or Serial ATA (SATA) devices. Each port is capable of
6.0 Gbps (gigabits per second) SAS link rates and can also achieve 6.0 Gbps SATA
link rates. The PCI Express transmission and reception data rate is 5.0 Gbps in
each direction, yielding a total bandwidth of 10.0 Gbps for each full-duplex lane.
The 6 Gb Performance Optimized HBA referred to throughout this document as
HBA, is implemented using eight PCI Express lanes, which provide possible
host-side maximum transmission and reception rates of up to 4.0 GBps (gigabytes
per second).

The host bus adapter (HBA) comes with a limited warranty. For more information,
see the Warranty Information document that comes with the HBA.

If firmware and documentation updates are available, you can download them from
the IBM Web site. The HBA might have features that are not described in the
documentation that comes with the HBA, and the documentation might be updated
occasionally to include information about those features, or technical updates might
be available to provide additional information that is not included in the server
documentation. To check for updates, go to |http://www.ibm.com/supportportal/.|

Note: Changes are made periodically to the IBM website. Procedures for locating
firmware and documentation might vary slightly from what is described in this
document.

Overview

© Copyright IBM Corp. 2011

The HBA PCI Express interface is compliant with the PCI Express Specification,
revision 2.0. The HBA implements the PCI Express interface physically as an x8
interface, which also functions in a x8 host slot that is wired as a x4 slot. The HBA
SAS interface is compatible with the ANSI Serial Attached SCSI Specification,
revision 2.0, and the Serial ATA Specification, revision 2.6.

The functionality of the HBA comes from the LSI2008 controller chip. The LSI2008
chip integrates eight high-performance SAS or SATA ports. The design of the HBA
makes it easy to add SAS interfaces to a computer, workstation, or server with a
PCI Express bus.

The HBA contains flash ROM for storing the BIOS code and firmware. The LEDs on
the HBA report heartbeat, activity, and fault conditions when detected by the
firmware.


http://www.ibm.com/supportportal/

Features

PCI performance

2

The HBA has the following features:

Supports narrow port and wide port as described in[Table 1

Table 1. SAS bandwidth

Half duplex Full duplex

Narrow port (1 lane) - 600 MBps Narrow port (1 lane) - 1200 MBps
Wide port (2 lanes) - 1200 MBps Wide port (2 lanes) - 2400 MBps
Wide port (4 lanes) - 2400 MBps Wide port (4 lanes) - 4800 MBps

Supports Serial SCSI Protocol (SSP), Serial Tunneling Protocol (STP), and Serial
Management Protocol (SMP) as defined in the Serial Attached SCSI (SAS)
Specification, version 2.0.

Supports SATA as defined in the Serial ATA Specification, version 2.6.
Provides configurable drive spin-up sequencing on a per-port basis.
Simplifies cabling with a serial point-to-point architecture.

Provides smaller and thinner cables that do not restrict airflow.
Provides a serial point-to-point, enterprise-level storage interface.

Provides two LEDs on the PCI expansion-slot bracket for the HBA. One LED
indicates activity on any SAS/SATA port. The other LED indicates a heartbeat or
a fault condition.

Provides compatibility with SATA target devices.
Supports systems with Unified Extensible Firmware Interface (UEFI) 2.1 and 2.3.

The HBA has the following PCI Express features:

Single (1 lane) link transfer rate up to 6.0 Gbps in each direction
x8 and x4 link width support

Scalable interface

— Single-lane aggregate bandwidth of up to 0.5 GBps (500 MBps)
— Quad-lane aggregate bandwidth of up to 2.0 GBps (2000 MBps)
— 8-lane aggregate bandwidth of up to 4.0 GBps (4000 MBps)
Serial point-to-point interconnections between devices

— Reduces the electrical load of the connection

— Enables higher transmission and reception frequencies

Lane reversal and polarity inversion

6 Gb Performance Optimized HBA: Installation and User’s Guide




Power management support

— PCI Power Management 1.2

— Active State Power Management (ASPM), including the LO, LOs, and L1
states, that places links in a power-saving mode during times of no link
activity

Replay buffer that preserves a copy of the data for retransmission in case a

cyclic redundancy check (CRC) error occurs

PCI Express Advanced Error Reporting capabilities

Packetized and layered architecture

High bandwidth per pin with low overhead and low latency

PCI Express

— Is compatible with PCI and PCI-X software

— Leverages existing PCI device drivers

— Supports the memory, 1/0, and configuration address spaces

— Supports memory read/write transactions, I/O read/write transactions, and
configuration read/write transactions

4 KB of PCI configuration address space per device

Posted and nonposted transactions

Quality of service (QOS) link configuration and arbitration policies
Traffic Class 0 and one virtual channel

Message Signaled Interrupts (both MSI and MSI-X) and INTXx interrupt signaling
for legacy PCI support

End-to-end cyclic redundancy check (ECRC) and Advanced Error Reporting

Software
The HBA supports the following operating systems:
» Microsoft Windows Server 2003 32-bit and 64-bit (x86 and AMD), Windows
Server 2008, Windows Server 2008 R2, Windows 2008 SP2, and Windows 2008
R2 SP1
Red Hat Enterprise Linux 4, Red Hat Enterprise Linux 5, and Red Hat Enterprise
Linux 6
SUSE Linux Enterprise Server 9, SUSE Linux Enterprise Server 10, and SUSE
Linux Enterprise Server 11
VMware ESX 4.0 Update 1, VMware ESXi 4.0 Update 1, VMware ESX 4.1,
VMware ESXi 4.1, and VMware 5.0
Specifications

The following sections describe the HBA specifications.

Physical dimensions

The HBA board is 167.6 mm (6.6 in.) x 68.6 mm (2.7 in.). The PCI Express x8
connection is made through the edge connector J6. The component height on the
top and bottom of the HBA board follows the PCI Express specifications. The HBA
supports SAS/SATA connections through two SFF-8087 mini-SAS internal
connectors, J4 and J5.

Chapter 1. Introduction 3



Electrical specifications

The HBA is powered from the PCI Express +12 V power rail. The integrated +1.2 V
and +3.3 V voltages are regulated from the PCI Express +12 V rail through
switching regulators. The LSI2008 uses +3.3 V and +1.2 V; all other components

use +3.3 V. The maximum power requirement for the HBA under normal operation
is listed in the following table.

Table 2. Power requirements '

Voltage Current Power

12.0 V (nominal) 0.67 amps 7.2 watts

' Power requirements are based on the assumption that no more than half of the LEDs are
lit at any time.

Thermal and atmospheric specifications

4

The HBA has the following atmospheric characteristics:

* Temperature range: 0°C to 60°C (32°F to 140°F) dry bulb
* Relative humidity range: 5% to 90% noncondensing

* Maximum dewpoint: 32°C (89°F)

The following parameters define the storage and transit environment for the HBA:
* Temperature range: -45°C to +105°C (-49°F to +221°F) dry bulb
* Relative humidity range: 5% to 90% noncondensing

6 Gb Performance Optimized HBA: Installation and User’s Guide




Chapter 2. Installing the HBA

This chapter describes how to install the HBA and provides other information that
you must consider when you install the HBA.

Notes:
1. The illustrations in this document might differ slightly from your hardware.
2. A PCI Express connector is smaller than a PCI/PCI-X connector.

LEDs and connectors

© Copyright IBM Corp. 2011

The following illustration shows the LEDs and connectors on the HBA.
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J3 (External LED drive activity/fault header)
The J3 connector is a 4-pin, right-angle header, for driving external activity
LEDs. Pins 2 and 3 provide the cathode connection for the two external
LEDs. Pins 1 and 4 provide 220 ohm pull-ups to +3.3 V.

J4 (x4 mini-SAS [SFF-8087] Port 1 internal connector)
The J4 mini-SAS connector connects the cables from the controller to SAS
drives, SATA Il drives, or a SAS expander.

J5 (x4 mini-SAS [SFF-8087] Port 0 internal connector)
The J5 mini-SAS connector connects the cables from the controller to SAS
drives, SATA Il drives, or a SAS expander.

J6 (PCI Express x8 connector)
The PCI Express interface has eight PCI Express ports that provide
possible host-side maximum transmission and reception rates of up to 5.0
GBps. The HBA supports a x8 PCI Express link width. The connection is
made through the edge connector J6. The signal definitions and pin
numbers conform to the PCI Express specifications.



Handling the HBA

Attention: Static electricity can damage the server and other electronic devices.
To avoid damage, keep the HBA in its static-protective package until you are ready
to install it or change the bracket.

6

To reduce the possibility of damage from electrostatic discharge, observe the
following precautions:

Limit your movement. Movement can cause static electricity to build up around
you.

The use of a grounding system is recommended but is not required. For
example, wear an electrostatic-discharge wrist strap, if one is available.
Handle the HBA carefully, holding it by its edges or its frame.

Do not touch solder joints, pins, or exposed circuitry.

Do not leave the HBA where others can handle and damage it.

While the HBA is still in its static-protective package, touch it to an unpainted

metal part of the server for at least 2 seconds. This drains static electricity from
the package and from your body.

If you do not have to change the bracket, remove the HBA from its package and
install it directly into the server without setting down the HBA. If it is necessary to
set down the HBA, put it back into its static-protective package. Do not place the
HBA on the server cover or on a metal surface.

If you have to change the bracket, remove the HBA from its package and place
the HBA on a flat, static-protective surface. Do not place the HBA on the server
cover or on a metal surface.

Take additional care when you handle the HBA during cold weather. Heating
reduces indoor humidity and increases static electricity.

6 Gb Performance Optimized HBA: Installation and User’s Guide



Installing the HBA in the server

Statement 1:

A A

DANGER

Electrical current from power, telephone, and communication cables is
hazardous.

To avoid a shock hazard:
* Do not connect or disconnect any cables or perform installation,

maintenance, or reconfiguration of this product during an electrical
storm.

Connect all power cords to a properly wired and grounded electrical
outlet.

Connect to properly wired outlets any equipment that will be attached to
this product.

When possible, use one hand only to connect or disconnect signal
cables.

Never turn on any equipment when there is evidence of fire, water, or
structural damage.

Disconnect the attached power cords, telecommunications systems,

networks, and modems before you open the device covers, unless
instructed otherwise in the installation and configuration procedures.

Connect and disconnect cables as described in the following table when
installing, moving, or opening covers on this product or attached
devices.

To Connect: To Disconnect:

1. Turn everything OFF. 1. Turn everything OFF.

2. First, attach all cables to devices. 2. First, remove power cords from outlet.
3. Attach signal cables to connectors. 3. Remove signal cables from connectors.
4. Attach power cords to outlet. 4. Remove all cables from devices.

5. Turn device ON.

Before you install the HBA, make sure that the preinstalled expansion slot bracket
is the correct size for the server PCI Express slot in which you are installing the
HBA.

Note: The expansion-slot opening is measured along the longest dimension and
might be oriented horizontally in some servers.

Chapter 2. Installing the HBA 7



The HBA comes with a preinstalled expansion-slot bracket that is approximately 11
cm (4.3 in.) long. If the opening for the PCle expansion slot is approximately 10 cm
(4.0 in.) long, you will use the preinstalled bracket.

Metal bracket

Host bus adapter

Approximately 11 cm
(4.3in.)

The HBA also comes with a low-profile expansion-slot bracket that is approximately
7 cm (2.9 in.) long. If the opening for the PCle expansion slot is approximately 6 cm

(2.3 in.) long, you must replace the preinstalled bracket with the low-profile bracket.

You will do this in step in the following procedure.

/ Q

Approximately 7 cm Q
(2.91in.)

To install the HBA in the server, complete the following steps.

1. Read the safety information that begins on page and [‘Handling the HBA” on|
page 6.

2. Turn off the server and peripheral devices and disconnect the power cords.

3. Remove the server cover. For more information, see the installation
instructions that come with the server.

8 6 Gb Performance Optimized HBA: Installation and User’s Guide



4. Touch the static-protective package that contains the HBA to any unpainted
surface on the outside of the server; then, grasp the HBA by the top edge or
upper corners and remove it from the package and inspect it for damage.
Contact your IBM marketing representative or authorized reseller if the HBA
appears to be damaged.

5. If you have to remove the preinstalled expansion-slot bracket and replace it

with the low-profile bracket, complete the following steps; otherwise, go to step
6 on page 10

a. Orient the HBA as shown in the following illustration.

Remove the two screws that hold the bracket onto the HBA.

Lift the bracket from the HBA and store the bracket in a safe place for
possible reuse.

d. Align the low-profile bracket so that the tabs are on the back side of the
HBA and the holes on the tabs align with the holes on the HBA.

e. From the front side of the HBA, attach the bracket to the HBA, using the
two screws that you removed in step .

Chapter 2. Installing the HBA 9
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6. Depending on the server model, you might have to remove the expansion-slot
cover for the selected PCI Express slot. To remove the expansion-slot cover,
you might have to remove the expansion slot screw. For detailed instructions
for installing the HBA in your server, see the installation instructions that come
with the server.

Bracket
screw

gdj /

S
Ry

’ Sk
NG
Edge of
oard

system b ’

%
-

PCI Express
x8 slot

7. Position the HBA by aligning the PCI Express x8 connector with the PCI
Express x8 slot on the system board. Insert the HBA firmly into the connector.

Note: Depending on the server model, you might have to install the HBA in a
riser card and then install the riser card with the HBA in the PCle slot on the
system board.

8. Replace the expansion-slot screw if you removed it in step@ or return the
bracket lever to the closed position.

9. Connect the SAS cables between the connectors on the HBA and the target
devices.

10. Replace the server cover.
11. Reconnect the power cords and turn on the server.

For information about configuring the HBA, see the IBM SAS2 Integrated RAID

Configuration Utility User's Guide and the IBM SAS2 BIOS Configuration Utility
User's Guide on the IBM Documentation CD that comes with the HBA.

6 Gb Performance Optimized HBA: Installation and User’s Guide



Replaceable HBA components

Each replaceable component on the HBA is a Tier 1 customer replaceable unit
(CRU). Replacement of a Tier 1 CRU is your responsibility. If IBM installs a Tier 1
CRU at your request, you will be charged for the installation.

For information about the terms of the warranty and getting service and assistance,
see the Important Notices and Warranty Information document.

Table 3. HBA CRU part numbers

CRU part
Description number (Tier 1)
IBM 6 Gb Performance Optimized HBA and expansion-slot bracket 68Y7363

Chapter 2. Installing the HBA 11
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Appendix A. Getting help and technical assistance

If you need help, service, or technical assistance or just want more information
about IBM products, you will find a wide variety of sources available from IBM to
assist you. This section contains information about where to go for additional
information about IBM and IBM products, what to do if you experience a problem
with your system, and whom to call for service, if it is necessary.

Before you call

Before you call, make sure that you have taken these steps to try to solve the
problem yourself:

» Check all cables to make sure that they are connected.

» Check the power switches to make sure that the system and any optional
devices are turned on.

» Use the troubleshooting information in your system documentation, and use the
diagnostic tools that come with your system. Information about diagnostic tools is
in the Problem Determination and Service Guide on the IBM Documentation CD
that comes with your system.

+ Go to the IBM support website at [http://www.ibm.com/supportportal/] to check for
technical information, hints, tips, and new device drivers or to submit a request
for information.

You can solve many problems without outside assistance by following the
troubleshooting procedures that IBM provides in the online help or in the
documentation that is provided with your IBM product. The documentation that
comes with IBM systems also describes the diagnostic tests that you can perform.
Most systems, operating systems, and programs come with documentation that
contains troubleshooting procedures and explanations of error messages and error
codes. If you suspect a software problem, see the documentation for the operating
system or program.

Using the documentation

Information about your IBM system and preinstalled software, if any, or optional
device is available in the documentation that comes with the product. That
documentation can include printed documents, online documents, readme files, and
help files. See the troubleshooting information in your system documentation for
instructions for using the diagnostic programs. The troubleshooting information or
the diagnostic programs might tell you that you need additional or updated device
drivers or other software. IBM maintains pages on the World Wide Web where you
can get the latest technical information and download device drivers and updates.
To access these pages, go to |http://www.ibm.com/supportportal] and follow the
instructions. Also, some documents are available through the IBM Publications
Center at jhttp://www.ibm.com/shop/publications/order/}

Getting help and information from the World Wide Web

© Copyright IBM Corp. 2011

On the World Wide Web, the IBM website has up-to-date information about IBM
systems, optional devices, services, and support. The address for IBM System x®
and xSeries® information is |http://www.ibm.com/systems/x}. The address for IBM
BladeCenter® information is |http://www.ibm.com/systems/bladecenter/l The address
for IBM IntelliStation® information is |http://www.ibm.com/systems/intellistation/|
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You can find service information for IBM systems and optional devices at
Ihttp://www.ibm.com/supportportal/}

Software service and support

Through IBM Support Line, you can get telephone assistance, for a fee, with usage,
configuration, and software problems with System x and xSeries servers,
BladeCenter products, IntelliStation workstations, and appliances. For information
about which products are supported by Support Line in your country or region, see
Ihttp://www.ibm.com/services/supline/products/|

For more information about Support Line and other IBM services, see
Ihttp://www.ibm.com/services/, or see |http://www.ibm.com/planetwide/| for support
telephone numbers. In the U.S. and Canada, call 1-800-IBM-SERV
(1-800-426-7378).

Hardware service and support

You can receive hardware service through your IBM reseller or IBM Services. To
locate a reseller authorized by IBM to provide warranty service, go to
Ihttp://www.ibm.com/partnerworld/] and click Find Business Partners on the right
side of the page. For IBM support telephone numbers, see fhttp://www.ibm.com/|
In the U.S. and Canada, call 1-800-IBM-SERV (1-800-426-7378).

In the U.S. and Canada, hardware service and support is available 24 hours a day,
7 days a week. In the U.K., these services are available Monday through Friday,
from 9 a.m. to 6 p.m.

IBM Taiwan product service

14
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IBM Taiwan product service contact information:
IBM Taiwan Corporation
3F, No 7, Song Ren Rd.
Taipei, Taiwan
Telephone: 0800-016-888
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Appendix B. Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in
other countries. Consult your local IBM representative for information on the
products and services currently available in your area. Any reference to an IBM
product, program, or service is not intended to state or imply that only that IBM
product, program, or service may be used. Any functionally equivalent product,
program, or service that does not infringe any IBM intellectual property right may be
used instead. However, it is the user's responsibility to evaluate and verify the
operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter
described in this document. The furnishing of this document does not give you any
license to these patents. You can send license inquiries, in writing, to:

IBM Director of Licensing

IBM Corporation

North Castle Drive

Armonk, NY 10504-1785

U.S.A.

INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS
PUBLICATION “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. Some states do not allow disclaimer of express or
implied warranties in certain transactions, therefore, this statement may not apply to
you.

This information could include technical inaccuracies or typographical errors.
Changes are periodically made to the information herein; these changes will be
incorporated in new editions of the publication. IBM may make improvements and/or
changes in the product(s) and/or the program(s) described in this publication at any
time without notice.

Any references in this information to non-IBM websites are provided for
convenience only and do not in any manner serve as an endorsement of those
websites. The materials at those websites are not part of the materials for this IBM
product, and use of those websites is at your own risk.

IBM may use or distribute any of the information you supply in any way it believes
appropriate without incurring any obligation to you.

Trademarks

© Copyright IBM Corp. 2011

IBM, the IBM logo, and ibm.com are trademarks of International Business Machines
Corp., registered in many jurisdictions worldwide. Other product and service names
might be trademarks of IBM or other companies. A current list of IBM trademarks is
available on the web at “Copyright and trademark information” at
Ihttp://www.ibm.com/legal/copytrade.shtml.

Adobe and PostScript are either registered trademarks or trademarks of Adobe
Systems Incorporated in the United States and/or other countries.
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Cell Broadband Engine is a trademark of Sony Computer Entertainment, Inc., in the
United States, other countries, or both and is used under license therefrom.

Intel, Intel Xeon, Itanium, and Pentium are trademarks or registered trademarks of
Intel Corporation or its subsidiaries in the United States and other countries.

Java and all Java-based trademarks and logos are trademarks or registered
trademarks of Oracle and/or its affiliates.

Linux is a registered trademark of Linus Torvalds in the United States, other
countries, or both.

Microsoft, Windows, and Windows NT are trademarks of Microsoft Corporation in
the United States, other countries, or both.

UNIX is a registered trademark of The Open Group in the United States and other
countries.

Important notes
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This product is not intended to be connected directly or indirectly by any means
whatsoever to interfaces of public telecommunications networks, nor is it intended
to be used in a public services network.

Processor speed indicates the internal clock speed of the microprocessor; other
factors also affect application performance.

CD or DVD drive speed is the variable read rate. Actual speeds vary and are often
less than the possible maximum.

When referring to processor storage, real and virtual storage, or channel volume,
KB stands for 1024 bytes, MB stands for 1,048,576 bytes, and GB stands for
1,073,741,824 bytes.

When referring to hard disk drive capacity or communications volume, MB stands
for 1,000,000 bytes, and GB stands for 1,000,000,000 bytes. Total user-accessible
capacity can vary depending on operating environments.

Maximum internal hard disk drive capacities assume the replacement of any
standard hard disk drives and population of all hard disk drive bays with the largest
currently supported drives that are available from IBM.

Maximum memory might require replacement of the standard memory with an
optional memory module.

IBM makes no representation or warranties regarding non-IBM products and
services that are ServerProven®, including but not limited to the implied warranties
of merchantability and fitness for a particular purpose. These products are offered
and warranted solely by third parties.

IBM makes no representations or warranties with respect to non-IBM products.
Support (if any) for the non-IBM products is provided by the third party, not IBM.

Some software might differ from its retail version (if available) and might not include
user manuals or all program functionality.
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Particulate contamination

Attention: Airborne particulates (including metal flakes or particles) and reactive
gases acting alone or in combination with other environmental factors such as
humidity or temperature might pose a risk to the *** server *** device *** that is
described in this document. Risks that are posed by the presence of excessive
particulate levels or concentrations of harmful gases include damage that might
cause the *** server *** device *** to malfunction or cease functioning altogether.
This specification sets forth limits for particulates and gases that are intended to
avoid such damage. The limits must not be viewed or used as definitive limits,
because numerous other factors, such as temperature or moisture content of the
air, can influence the impact of particulates or environmental corrosives and
gaseous contaminant transfer. In the absence of specific limits that are set forth in
this document, you must implement practices that maintain particulate and gas
levels that are consistent with the protection of human health and safety. If IBM
determines that the levels of particulates or gases in your environment have caused
damage to the *** server *** device ***, IBM may condition provision of repair or
replacement of *** servers *** devices *** or parts on implementation of appropriate
remedial measures to mitigate such environmental contamination. Implementation of
such remedial measures is a customer responsibility.

Table 4. Limits for particulates and gases

Contaminant Limits

Particulate * The room air must be continuously filtered with 40% atmospheric dust
spot efficiency (MERV 9) according to ASHRAE Standard 52.2".

» Air that enters a data center must be filtered to 99.97% efficiency or
greater, using high-efficiency particulate air (HEPA) filters that meet
MIL-STD-282.

* The deliquescent relative humidity of the particulate contamination
must be more than 60%">.

* The room must be free of conductive contamination such as zinc
whiskers.

Gaseous + Copper: Class G1 as per ANSI/ISA 71.04-1985°
+ Silver: Corrosion rate of less than 300 A in 30 days

" ASHRAE 52.2-2008 - Method of Testing General Ventilation Air-Cleaning Devices for
Removal Efficiency by Particle Size. Atlanta: American Society of Heating, Refrigerating and
Air-Conditioning Engineers, Inc.

2 The deliquescent relative humidity of particulate contamination is the relative humidity at
which the dust absorbs enough water to become wet and promote ionic conduction.

8 ANSI/ISA-71.04-1985. Environmental conditions for process measurement and control
systems: Airborne contaminants. Instrument Society of America, Research Triangle Park,
North Carolina, U.S.A.

Documentation format

The publications for this product are in Adobe Portable Document Format (PDF)
and should be compliant with accessibility standards. If you experience difficulties
when you use the PDF files and want to request a web-based format or accessible
PDF document for a publication, direct your mail to the following address:

Information Development

IBM Corporation

205/A015

3039 E. Cornwallis Road

PO. Box 12195
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Research Triangle Park, North Carolina 27709-2195
U.S.A.

In the request, be sure to include the publication part number and title.
When you send information to IBM, you grant IBM a nonexclusive right to use or

distribute the information in any way it believes appropriate without incurring any
obligation to you.

Electronic emission notices

When you attach a monitor to the equipment, you must use the designated monitor
cable and any interference suppression devices that are supplied with the monitor.

Federal Communications Commission (FCC) statement

Note: This equipment has been tested and found to comply with the limits for a
Class A digital device, pursuant to Part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference when the
equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is likely to cause
harmful interference, in which case the user will be required to correct the
interference at his own expense.

Properly shielded and grounded cables and connectors must be used in order to
meet FCC emission limits. IBM is not responsible for any radio or television
interference caused by using other than recommended cables and connectors or by
unauthorized changes or modifications to this equipment. Unauthorized changes or
modifications could void the user's authority to operate the equipment.

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) this device may not cause harmful interference, and (2)
this device must accept any interference received, including interference that may
cause undesired operation.

Industry Canada Class A emission compliance statement
This Class A digital apparatus complies with Canadian ICES-003.

Avis de conformité a la réglementation d'Industrie Canada

Cet appareil numérique de la classe A est conforme a la norme NMB-003 du
Canada.

Australia and New Zealand Class A statement

Attention: This is a Class A product. In a domestic environment this product may
cause radio interference in which case the user may be required to take adequate
measures.

European Union EMC Directive conformance statement

This product is in conformity with the protection requirements of EU Council
Directive 2004/108/EC on the approximation of the laws of the Member States
relating to electromagnetic compatibility. IBM cannot accept responsibility for any
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failure to satisfy the protection requirements resulting from a nonrecommended
modification of the product, including the fitting of non-IBM option cards.

Attention: This is an EN 55022 Class A product. In a domestic environment this
product may cause radio interference in which case the user may be required to
take adequate measures.

Responsible manufacturer:
International Business Machines Corp.
New Orchard Road
Armonk, New York 10504
914-499-1900

European Community contact:
IBM Technical Regulations, Department M456
IBM-Allee 1, 71137 Ehningen, Germany
Telephone: +49 7032 15-2937
Email: tiahn@de.ibm.com

Germany Class A statement
Deutschsprachiger EU Hinweis:

Hinweis fiir Gerate der Klasse A EU-Richtlinie zur Elektromagnetischen
Vertraglichkeit

Dieses Produkt entspricht den Schutzanforderungen der EU-Richtlinie 2004/108/EG
zur Angleichung der Rechtsvorschriften ber die elektromagnetische Vertraglichkeit
in den EU-Mitgliedsstaaten und halt die Grenzwerte der EN 55022 Klasse A ein.

Um dieses sicherzustellen, sind die Gerate wie in den Handblchern beschrieben zu
installieren und zu betreiben. Des Weiteren dirfen auch nur von der IBM
empfohlene Kabel angeschlossen werden. IBM Ubernimmt keine Verantwortung fur
die Einhaltung der Schutzanforderungen, wenn das Produkt ohne Zustimmung der
IBM verandert bzw. wenn Erweiterungskomponenten von Fremdherstellern ohne
Empfehlung der IBM gesteckt/eingebaut werden.

EN 55022 Klasse A Gerate mussen mit folgendem Warnhinweis versehen werden:
“Warnung: Dieses ist eine Einrichtung der Klasse A. Diese Einrichtung kann im
Wohnbereich Funk-Stérungen verursachen; in diesem Fall kann vom Betreiber
verlangt werden, angemessene MalBBnahmen zu ergreifen und dafiir aufzukommen.”

Deutschland: Einhaltung des Gesetzes liber die
elektromagnetische Vertraglichkeit von Geréten

Dieses Produkt entspricht dem “Gesetz Uber die elektromagnetische Vertraglichkeit
von Geraten (EMVG)”. Dies ist die Umsetzung der EU-Richtlinie 2004/108/EG in
der Bundesrepublik Deutschland.

Zulassungsbescheinigung laut dem Deutschen Gesetz lber die
elektromagnetische Vertraglichkeit von Geraten (EMVG) (bzw. der
EMC EG Richtlinie 2004/108/EG) fur Gerate der Klasse A

Dieses Gerét ist berechtigt, in Ubereinstimmung mit dem Deutschen EMVG das
EG-Konformitatszeichen - CE - zu fuhren.

Verantwortlich fir die Einhaltung der EMV Vorschriften ist der Hersteller:
International Business Machines Corp.
New Orchard Road
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Armonk, New York 10504
914-499-1900

Der verantwortliche Ansprechpartner des Herstellers in der EU ist:
IBM Deutschland
Technical Regulations, Department M456
IBM-Allee 1, 71137 Ehningen, Germany
Telephone: +49 7032 15-2937
Email: iahn@de.ibm.com

Generelle Informationen:

Das Gerit erfiillt die Schutzanforderungen nach EN 55024 und EN 55022
Klasse A.

VCCI Class A statement

ZOEEBR. /SR A BRENEETYT, CORKEXRERIE CERAT S
CBRBFEZEFIESEH T ENDYVET. COBEICIHERENBET AR
EBTHLOEBRINDZEDNHUET, VCCI-A

This is a Class A product based on the standard of the Voluntary Control Council for
Interference (VCCI). If this equipment is used in a domestic environment, radio
interference may occur, in which case the user may be required to take corrective
actions.

Japan Electronics and Information Technology Industries Association
(JEITA) statement

BREAARTABER

Japanese Electronics and Information Technology Industries Association (JEITA)
Confirmed Harmonics Guideline (products less than or equal to 20 A per phase)

Korea Communications Commission (KCC) statement

0l J101= EREAS)22 8ALIEEIIIIZ
N BT £= MEX= 0 BS F26HAID|
Bictd, JtE 228 XIF0M AtSots HE =
Moz gL

This is electromagnetic wave compatibility equipment for business (Type A). Sellers
and users need to pay attention to it. This is for any areas other than home.

Russia Electromagnetic Interference (EMI) Class A statement

BHUMAHUE! HacTosauee nagenue oTHocUTCA K Knaccy A.
B Xunbix noMeLeHnaAX OHO MOXET co3faBaTb paauornoMexu, Ans
CHWXKEHUA KOTOPbIX HEODX0AUMbI JONONHUTENbHbLIE Mepbl
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People's Republic of China Class A electronic emission statement

PIEAREME “AR” BEEHA

|
MeH AR, EEFERED, A s RS E T EEHEAT.
o] feREH PR ET AR IR T I,

Taiwan Class A compliance statement
4w R

A THNERE® > L

B ARy IR P 4R R 5 o7

AT ERAATIE > AT

FEHERT » A E TR

RART R LG O o
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low-profile 8 specifications 3
preinstalled 8 thermal and environmental specifications 4
HBA interface compatibility 1
C HBA specifications 3
header for driving external activity LEDs 5
Class A electronic emission notice 18 help, getting 13
components, replaceable 11
connectors
J3 (header for driving external activity LEDs) 5 I
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documentation format 17
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replaceable components 11

S
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SATA
support 2
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software service and support 14
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SSP 2
STP 2
support, website 13
supported operating system 3

T
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website

publication ordering 13

support 13
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