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IBM Half-high LTO Generation 4 SAS Tape Drive
IBM System x at-a-glance guide

The IBM Half High LTO Generation 4 SAS Tape Drive is the fourth-generation Linear Tape-Open (LTO) 
offering introducing larger storage capacities, increased performance, and advanced security features to 
effectively meet the demanding backup, archival and regulatory compliance requirements of your System 
x environments.

The IBM Half High LTO Generation 4 SAS Tape Drive is an excellent tape storage solution for businesses 
requiring backup or low-cost, real-time archiving of their data within a small window of time. This fourth 
generation drive provides up to twice the storage capacity, up to 1.6 TB with 2:1 compression, and 
provides up to a 50% performance increase, up to 240 MBps (864 GB/hr) with 2:1 compression, over the 
preceding LTO 3 half height technology. This enterprise data protection offering is available in a 5.25-inch 
half-height internal form factor for integration into IBM System x tower servers and external IBM 1U 
rack-mount enclosures or a half-height external unit for stand-alone table top or rack shelf applications.

Figure 1 shows the IBM Internal Half-high LTO Generation 4 SAS Tape Drive.

Figure 1.  IBM Internal Half-high LTO Generation 4 SAS Tape Drive

Did You Know?

Data security is a growing requirement for businesses of all sizes today. The IBM Half-high LTO 
Generation 4 SAS Tape Drive delivers advanced security features to help ensure compliancy with data 
security, information disclosure, and privacy regulations for data at rest.  Beyond WORM (Write-Once, 
Read-Many) cartridge support to preserve data in a non-erasable and non-rewritable format, LTO 4 
technology also offers data encryption capabilities. LTO 4 hardware-based data encryption can assist in 
safeguarding against costly security breaches and exposure of proprietary data if a data cartridge is 
stolen or lost.
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Part number information

Table 1 lists the ordering part numbers and feature codes.

Table 1. Ordering part numbers and feature codes

Description Part number Feature code

IBM Internal Half-high LTO Generation 4 SAS Tape Drive 44E8895 5397

IBM External Half High LTO Gen 4 SAS Drive, with US line cord 3628L4X None

IBM External Half High LTO Gen 4 SAS Drive, with no line cord 3628N4X None

IBM LTO Generation 4 Media 5 Pack 46C5359 5701 (1 cartridge)

IBM LTO Ultrium 4 800GB WORM Data Cartridge without labels - 20 pack 95P4461* Not available

 IBM LTO Universal Cleaning Cartridge 49Y9893 5347

* To order WORM cartridges, in United States and Canada, please call 1-888-IBM-MEDIA. For all other geographic 
locations, please select your country and distributor from http://ibm.com/systems/storage/media/distributors/. 

The part number for the IBM Internal Half-high LTO Generation 4 SAS tape drive includes:

LTO Generation 4 SAS tape drive assembly

Mounting screws

CD-ROM containing the User's Guide

Cleaning cartridge

Drive rails

SAS cable for internal tape connectivity

The part numbers for the IBM External Half-high LTO Generation 4 SAS Tape Drive includes the following 
items:

LTO Generation 4 SAS tape drive in an external enclosure

CD-ROM containing the User's Guide

Cleaning cartridge

3 meter external SAS cable 

3628L4X also includes a 2.8 meter (9 ft) 10A / 125V US line cord 
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Features

The features of the IBM Half-high LTO Generation 4 SAS Tape Drive has the features and benefits listed 
in Table 2:

Table 2. Features and benefits (Part 1)

Feature Benefits

6 Gbps SAS host interface Fast connection to the server

Up to 240 MBps data transfer 
rate

Helps reduce the time required for backup

50% transfer rate increase from current Half-high LTO Generation 3 drives

Up to 1.6 TB cartridge 
capacity

Helps store greater amounts of data as your business grows

Digital Speed Matching 
(DSM)

Supported on Ultrium 4 media in increments of 30 MBps to 120 MBps

Along with a larger buffer, helps to maximize drive performance when data 

rates are less than optimal

256 MB buffer Together with Digital Speed Matching, helps the drive mitigate fluctuations in 

data rates

Adaptive Data Compression With the 256 MB buffer, helps you achieve optimal performance and storage 

capacity
Helps improve data throughput and tape repositions

Helps support data integrity through synchronous, dynamic swapping of data 

compression scheme

256 AES encryption Helps keep the data on your tape media secure with encryption

Helps meet compliance requirements

Helps improve performance of your backup processes with dedicated 

encryption/decryption core

16 channel head Increases data throughput to support higher drive speeds

Timing-based servo 
positioning

Patented technology that provides greater precision when writing data to tape

Enables the drive to support the use of narrower tracks

With the 16 channel head, linear density of the data is increased by 31% when 

compared to LTO Generation 3 drives

Advanced tape loader and 
threader mechanism

Improves error recovery and provides greater reliability when loading threading 

and unloading tape cartridges
Independent loader and threader motors, coupled with positive pin retention 

helps retain the pin during a miss-pick and helps improve load & thread 
reliability
Designed to improve drive and media reliability

“On-the-fly” adaptive channel 
calibration

Allows the drive to adjust to variations in the media and head while calibrating 

the channel.
Helps improve data throughput rates and data integrity

Copper based chips Based on IBM copper chip technology, provides improved performance while 

providing lower overall power consumption over previous generations of LTO 
drives

Superior power management Enables the drive to operate in write mode and idle mode for when the drive is 

not in use
Improves heat dissipation and provides greater operational efficiency than 

previous-generation LTO drives
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Table 2. Features and benefits (Part 2)

Feature Benefits

WORM support WORM capable cartridges give you the option of storing vital data in a 

non-erasable, non-rewritable format, to meet strict regulatory requirements for 
data retention
Helps address evolving regulatory initiatives

Flexible mounting alternatives Half height external SAS tape drive for a low cost and space efficient table top 

or shelf unit alternative to mounting a drive internally in your server.
5.25 in. half high internal SAS tape drive designed for internal installation in 

IBM System x tower servers or external IBM 1U rackmount enclosures

Specifications

The specifications for the Half-high LTO Generation 4 SAS tape drive are (when using Ultrium 4 
cartridges):

6 Gbps SAS host interface 

Up to 800 GB native capacity and up to 1600 GB in compressed mode (2:1 compression ratio)

120 MBps native back-up rate and up to 240 MBps in compressed mode (2:1 compression ratio)

Support for WORM (write once read many) on WORM cartridge types

Burst data-transfer rate of 300 MBps for the SAS interface

256 MB read-and-write cache

Read/Write compatibility with LTO Generation 3 cartridges. Read compatibility with LTO 2 and 3 

cartridges
Support for encryption of data on Ultrium 4 cartridges

Key prerequisites

The IBM Half-high LTO Generation 4 SAS Tape Drive prerequisites are:

SAS controller

One or more LTO Generation 3 or LTO Generation 4 data cartridge (not supplied with drive option)

For the internal drive, an available half-height drive bay or supported external tape enclosure.

Physical specifications

The physical specifications of the IBM Internal Half-high LTO Generation 4 SAS Tape Drive are:

Height:  43 mm (1.75 in.)

Width:  149 mm (5.85 in.)

Depth:  210 mm (8.40 in.)

Weight:  1.5 kg (3 lb. 5 oz.)

The IBM External Half-high LTO Generation 4 SAS Tape Drive has the following physical specifications:

Height: 58 mm (2.3 in)

Width: 213 mm (8.4 in)

Depth: 332 mm (13.1 in)

Weight: 4.3 kg (9.5 lb)
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Figure 2 shows the IBM External Half High LTO Generation 4 SAS Drive.

Figure 2. IBM External Half High LTO Generation 4 SAS Drive

Operating environment

The IBM Half-high LTO Generation 4 SAS Tape Drive is supported in the following environment:

Temperature:

Operating:  10° to 40° degrees C (50° to 104° degrees F)

Non-operating:  -40° to 60°C (-40° to 140°F)

Relative humidity:

Operating:  20% to 80% (non-condensing)

Non-operating: 10% to 90% (non-condensing)

Maximum altitude:

Operating:  3048 m (10000 ft.)

Non-operating:  3048 m (10000 ft.)

Warranty

The IBM Internal Half-high LTO Generation 4 SAS tape drive has a one-year limited warranty.  When 
installed in a System x server, this tape drive assumes your system's base warranty and any IBM 
ServicePack upgrade. The IBM External Half-high LTO Generation 4 SAS Tape Drive has a three-year 
warranty.
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Supported servers

The IBM Half-high LTO Generation 4 SAS Tape Drive is supported in the IBM System x servers that we 
listed in Table 3.  

Table 3. Supported System x servers (Part 1)

Adapter

Internal LTO 4 SAS Tape Drive (installed 
internally to the server) N Y* Y N N N Y Y Y N Y Y Y

Internal LTO 4 SAS Tape Drive (installed 
externally in an enclosure) N Y* Y Y Y Y Y Y Y Y Y Y Y

External LTO 4 SAS Tape Drive N N Y Y Y Y N Y Y Y N Y Y

* The tape drive is supported in x3200 M2 machine types 4367 and 4368 only. 

Table 3. Supported System x servers (Part 2)

Adapter

Internal LTO 4 SAS Tape Drive (installed 
internally to the server) N N N N N N N N N N N N N N

Internal LTO 4 SAS Tape Drive (installed 
externally in an enclosure) Y Y Y Y Y Y Y Y Y Y N Y Y Y

External LTO 4 SAS Tape Drive Y Y Y Y Y Y Y N Y Y N Y Y Y

Internal use 

The following components are needed:

A supported SAS host bus adapter installed in the server (see Table 3)

An available 5.25-inch, half-height bay

External use

If the internal tape drive is to be installed in an external enclosure, the following components are needed. 
We describe these enclosures and the enclosure adapter kit in the "Supported enclosures and enclosure 
kit" section.

A supported SAS host bus adapter installed in the server (see Table 3)

A supported external enclosure:

IBM 1U Rackmount Tape Enclosure

IBM 4U Rackmount Tape Enclosure (now withdrawn)

IBM Half High Tabletop Tape Enclosure

An IBM SAS Enclosure Adapter Kit (40K2599) 
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If the external tape drive is to be used, the a supported SAS host bus adapter installed in the server is 
needed. The host bus adapters supported with the tape drive are listed in Table 4.

Table 4. Host Bus Adapters for use with the IBM Half-high LTO Generation 4 SAS Tape Drive 

Description Part number Feature code

IBM SAS HBA Controller 25R8060 1681

IBM 3 Gb SAS HBA Controller v2 44E8700 3583

IBM 6Gb SAS HBA Controller 46M0907 3875

For the latest and most accurate compatibility information, visit our ServerProven Web site at:  
http://ibm.com/servers/eserver/serverproven/compat/us/ or the IBM System x Configuration and Options 
Guide at:  http://www.ibm.com/systems/xbc/cog/.

Supported enclosures and enclosure kit

You can use the enclosures and enclosure kit shown in Table 5 with the internal tape drive when it is to be 
installed externally.

Table 5. Enclosures for use with the IBM Internal Half-high LTO Generation 4 SAS Tape Drive 

Description Part number Feature code

IBM 1U Rack-mount Tape Enclosure 87651UX (AG)*
87651NX (AP and EMEA)†

8765HC1 fc 2290

IBM 4U Rack-mount Tape Enclosure 
(withdrawn)

87664UX (AG)*
8766NX (AP and EMEA)†

Not applicable

IBM Half High Tabletop Tape Enclosure 8767HHX (AG)*
8767HNX (AP and EMEA)†

8767HC1 fc 2287

IBM SAS Enclosure Adapter Kit‡ 40K2599 5382

* These models are for customers in the Americas Group (AG - Canada, U.S., and countries in South America). 
These models ship with a NEMA 5-15P line cord
† These models are for customers in the countries known collectively as Asia Pacific (AP) and Europe, Middle East, 
Africa (EMEA). These models do not ship with a line cord.
‡  One adapter kit is needed per drive

The following figure shows the IBM Half-high LTO Generation 4 SAS Tape Drive installed in the left most 
bay of the IBM 1U Rack-mount Tape Enclosure (87651UX).

Figure 3. The tape drive installed in the 1U Rack-mount Tape Enclosure
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The IBM SAS Enclosure Adapter Kit, 40K2599, includes the following items:

SAS adapter/connector

3M external SAS cable 

Popular configurations

In this section, we illustrate how you can use the IBM Half-high LTO Generation 4 SAS Tape Drive in 
configurations.

Internal installation 

The following figure shows the IBM Half-high LTO Generation 4 SAS Tape Drive installed internally in a 
tower server.

Figure 4. The IBM Half-high LTO Generation 4 SAS Tape Drive installed internally in a tower server

Table 6 lists the parts that are used.

Table 6. Components used when installing the IBM Half-high LTO Generation 4 SAS Tape Drive into an 
x3500 M2 server

Diagram 
reference

Part number/ 
machine type

Description Quantity

Varies Supported server 1

44E8895 IBM Half High LTO Generation 4 SAS Tape Drive (includes 
internal cable)

1

46M0907 IBM 6 Gb SAS HBA Controller 1
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Installation in a 1U external enclosure

The following figure shows the IBM Internal Half-high LTO Generation 4 SAS Tape Drive installed in an 
IBM 1U Tape Drive External Enclosure and connected to a System x server. 

Figure 5. The tape drive installed in an IBM 1U Tape Drive External Enclosure and connected to a System 
x server

Table 7 lists the parts that are used.

Table 7. Components used when connecting the IBM Half-high LTO Generation 4 SAS Tape Drive 
installed in external tape drive enclosure to a supported System x server 

Diagram 
reference

Part number/ 
machine type

Description Quantity

Varies Supported System x server 1

46M0907 IBM 6 Gb SAS HBA Controller 1

44E8895 IBM Half-high LTO Generation 4 SAS Tape Drive 1

87651UX IBM 1U Tape Drive External Enclosure 1

Inside the 
enclosure

40K2599 IBM SAS Enclosure Adapter Kit (includes the internal cable, 3m 
external SAS cable) 

1
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The following figure shows an IBM 1U Tape Drive External Enclosure without the SAS Adapter Kit and 
after installing the SAS Adapter Kit.

Figure 6. The 1U Tape Drive Enclosure with and without the SAS Enclosure Adapter Kit 

Supported software products

The  IBM Half-high LTO Generation 3 SAS Tape Drive supports the following software products:

CA Brighstor

Tivoli Storage Manager

Symantec Backup Exec

Symantec Net Backup

Supported operating systems

The  IBM Half-high LTO Generation 3 SAS Tape Drive supports the following operating systems:

SUSE Linux

Red Hat Linux

Microsoft Windows 2003

Microsoft Windows 2008

For the latest information about the specific versions and service packs that are supported, see IBM 
ServerProven at:
http://ibm.com/servers/eserver/serverproven/compat/us/

When you arrive at the IBM ServerProven site, select the blade server and then select the expansion card 
to see the supported operating systems.
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Related publications

For more information, refer to the following resources:

IBM HH LTO Generation 4 SAS Tape Drive Installation and User Guide

http://www.ibm.com/support/docview.wss?uid=psg1MIGR-5074991

Installation Guide for IBM 1U Rackmount Tape Enclosure

http://www.ibm.com/support/docview.wss?uid=psg1MIGR-64787 

Installation Guide for IBM 4U Rackmount Tape Enclosure

http://www.ibm.com/support/docview.wss?uid=psg1MIGR-64794 

Installation Guide for IBM Half High Tabletop Tape Enclosure

http://www.ibm.com/support/docview.wss?uid=psg1MIGR-64792 

IBM System x Configuration and Options Guide

http://www.ibm.com/systems/xbc/cog/ 

IBM US Announcement Letter for the IBM HH LTO Generation 4 SAS Tape Drive 

http://ibm.com/common/ssi/cgi-bin/ssialias?infotype=dd&subtype=ca&&htmlfid=897/ENUS108-272 
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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.

The following paragraph does not apply to the United Kingdom or any other country where such provisions 
are inconsistent with local law: 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 Web sites are provided for convenience only and do not in any manner 
serve as an endorsement of those Web sites. The materials at those Web sites are not part of the materials for this 
IBM product and use of those Web sites 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. Information concerning non-IBM 
products was obtained from the suppliers of those products, their published announcements or other publicly 
available sources. IBM has not tested those products and cannot confirm the accuracy of performance, compatibility 
or any other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be 
addressed to the suppliers of those products. This information contains examples of data and reports used in daily 
business operations. To illustrate them as completely as possible, the examples include the names of individuals, 
companies, brands, and products. All of these names are fictitious and any similarity to the names and addresses 
used by an actual business enterprise is entirely coincidental.

Any performance data contained herein was determined in a controlled environment. Therefore, the results obtained 
in other operating environments may vary significantly. Some measurements may have been made on 
development-level systems and there is no guarantee that these measurements will be the same on generally 
available systems. Furthermore, some measurement may have been estimated through extrapolation. Actual results 
may vary. Users of this document should verify the applicable data for their specific environment. 

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrate programming techniques 
on various operating platforms. You may copy, modify, and distribute these sample programs in any form without 
payment to IBM, for the purposes of developing, using, marketing or distributing application programs conforming to 
the application programming interface for the operating platform for which the sample programs are written. These 
examples have not been thoroughly tested under all conditions. IBM, therefore, cannot guarantee or imply reliability, 
serviceability, or function of these programs.

© Copyright International Business Machines Corporation 2009. All rights reserved.
Note to U.S. Government Users Restricted Rights -- Use, duplication or disclosure restricted by
GSA ADP Schedule Contract with IBM Corp.
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This document was created or updated on June 2, 2011.

Send us your comments in one of the following ways:
Use the online Contact us review form found at:

ibm.com/redbooks
Send your comments in an e-mail to:

redbook@us.ibm.com
Mail your comments to:

IBM Corporation, International Technical Support Organization
Dept. HYTD Mail Station P099
2455 South Road
Poughkeepsie, NY 12601-5400 U.S.A.

This document is available online at http://www.ibm.com/redbooks/abstracts/tips0746.html .
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IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of International Business 
Machines Corporation in the United States, other countries, or both. These and other IBM trademarked 
terms are US registered or common law trademarks owned by IBM at the time this information was 
published. Such trademarks may also be registered or common law trademarks in other countries. A 
current list of IBM trademarks is available on the Web at http://www.ibm.com/legal/copytrade.shtml

The following terms are trademarks of the International Business Machines Corporation in the United 
States, other countries, or both: 

IBM®
Redpaper™
Redbooks (logo)®
ServerProven®
System x®
Tivoli®

The following terms are trademarks of other companies:

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

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

Other company, product, or service names may be trademarks or service marks of others. 


