Superior performance, reliability, and capacity for advanced

workstation, subsystem, and enterprise server applications

<|||i

IBM Ultrastar family of disk drives

2nd Quarter 1999

Highlights

High capacities up to 36.4 GB
provide the storage necessary for
a wide range of data-intensive
applications.

Rotational speeds up to 10,020 RPM
and rapid seek times as fast as
5.3 ms provide exceptional
performance.

A number of advanced features
such as Predictive Failure Analysis*
(PFA) and Drive Temperature
Indicator Processor (Drive-TIP*)
help provide outstanding data
protection and drive reliability.

IBM offers Ultra SCSI, Ultra2 SCSI
(LVD), Fibre Channel-Arbitrated
Loop (FC-AL), and Serial Storage
Architecture (SSA) interfaces.

All IBM Ultrastar* hard disk drives
feature a five-year warranty.

Leading drive technology

With capacities up to 36.4 GB and areal
densities up to 303 Gbits/sa. inch, IBM
Ultrastar disk drives provide reliable,
high-performance storage for today’s
data-intensive applications.

Advanced interfaces

IBM offers a comprehensive set

of SCSI and serial host interface solu-
tions for the server industry, including
Ultra SCSI, Ultra2 SCSI, Serial Storage
Architecture (SSA), and Fibre Channel-

Arbitrated Loop (FC-AL).
IBM Ultrastar hard drives achieve

their high level of reliability, perform-
ance, and affordability by leveraging
the experience of IBM in the develop-
ment and implementation of advanced
disk drive technologies.

Advancements include giant mag-
netoresistive (GMR) head technology,
which dramatically increases areal
density and reduces the number of
disks and heads required for a given
capacity.

IBM Ultrastar 9LZX 3.5-inch low-profile
Ultra2 SCSI (LVD) 9.1 GB 10,020 RPM
disk drive

Support for advanced
applications

Improvements in data throughput are
increasingly importantin advanced
applications, such as video editing,
multimedia, and data mining. IBM
Ultrastar hard disk drives provide
necessary high sustained data rates by
combining features such as high areal
density through advanced head technol-
ogy, an embedded servo with efficient
No-ID* sector formatting, a powerful ECC
‘on-the-fly” implementation, and the IBM
advanced Partial Response Maximum
Likelihood (PRML) digital data channel.

IBM Ultrastar 36XP 3.5-inch half-height
Ultra2 SCSI (LVD) 36.4 GB 7200 RPM
disk drive
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Product family name

Cagaciy

Ultrastar 9ES

Ultrastar 9ES

Ultrastar 9LP

Ultrastar 18ES

Capacity (512 bytes)

Interface!
—

45GB

91GB

91GB

91GB

Available interfaces

Ultra SCSI (50T)
Ultra SCSI (68T)
Ultra SCSI (80)

Ultra SCSI (50T)
Ultra SCSI (68T)
Ultra SCSI (80)

Ultra SCSI (50T)
Ultra SCSI (68T)
Ultra SCSI (80)

Ultra SCSI (50T)
Ultra SCSI (68T)
)

Ultra2 SCSI (68) LVD
(

Ultra2 SCSI (68) LVD Ultra2 SCSI (68) LVD Ultra2 SCSI (68) LVD Ultra2 SCSI (80) LVD
Ultra2 SCSI (80) LVD Ultra2 SCSI (80) LVD Ultra2 SCSI (80) LVD FC-AL
SSA

Performance
Data buffer 512 KB 512 KB 1MB 2MB
Rotational speed (RPM) 7200 7200 7200 7200
Latency (average ms) 417 417 417 417
Media transfer rate (Mbits/sec, inner—outer) 1086-1711 1086-1711 92.2-179.2 159.0-244.0
Interface transfer rate (MB/sec)? 20/40/80 20/40/80 20/40/80/160 20/40/80/200
Seek time (typical)

Average® (ms) 75 75 65 70

Track to track (ms) 08 08 0.7 08

Fulltrack (ms) 15 15 14 13
Configuration
Sector size (bytes) 512 512 512-732 512 (fixed)

512-524 (variable, 2-byte incr.)

Recording zones 8 8 16 il
User cylinders 8420 8420 8151 1,347
Data heads 5 10 10 5
Disks 3 5 5 3
Areal density (Gbits/sq. in) 156 156 125 303
Recording density (max. KBPI) 156 156 150 220
Track density (TPI) 10,000 10,000 8356 13,700
Relia |Iit¥
Warranty (years) 5 5 5 5
Error rates (non-recoverable bits read) <10in10E 14 <10in 10E 14 <10in10E 15 <10in 10E 14
Power
Dissipation (typical)

Start-up (max. peak) amps 0.27 (5V),2.0(12V) 0.27 (5V), 20 (12V) 16(12V) 0.75(5V),20 (12V)

1.35(5V),2.0(12V) FC-AL

Idle (avg.) watts 53 71 9.2 53*

Power save (avg.) watts — — 85 —
Power consumption

Efficiency index (watts/MB) 00012 0.0008 000010 0.0006
Environmental (operating/nonoperating)
Ambient temperature 5t055°C/-40t065°C 5t055°C/-40 t065°C 5t050° C/-40t065°C 5t055°C/-40t065°C
Relative humidity 8% 10 90%/5% t0 95% 8% 10 90%/5% t0 95% 5% 10 90%/5% to 95% 8% 10 90%/5% t0 95%

Shock (half sine wave)

10 G (11 ms)/175 G (2 ms)

10 G (11 ms)/175 G (2 ms)

10 G (2,1 ms)/150 G (2ms)

10G (11 ms)/175 G (2 ms)

Random vibration (RMS) 067 G (5to 500 Hz)/ 067 G (5to 500 Hz)/ 056G (5to 500 Hz)/ 067 G (5to 500 Hz)/
104 G (210 200 Hz) 104 G (2to 200 Hz) 20G (5t0 300 Hz) 104 G (2to 200 Hz)
Physical size
Height 254 mm/1in 254 mm/1in 254mm/1in 254 mm/1in
Width 1016 mm/4in 101.6 mm/4in 101.85mm/4in 101.6 mm/4in
Depth 146 mm/5.75in 146 mm/5.75in 147 mm/5.77 in 146 mm/5.75in
Weight (max.) 630g/1.391b 6309/1.391b 570 g/1411b 6309/1.391b
Ordering information
Model DDRS-34560 DDRS-39130 DGHS (Ultra SCSI, Ultra2 SCSI) DNES-309170 (Ultra SCSI, Ultra2 SCSI)

DGHC (SSA)

DNEF-309170 (FC-AL)

"FC-AL=Fibre Channel-Arbitrated Loop, LVD=Low Voltage Differential, SSA=Serial Storage Architecture, SCA=Single Connector, T=Terminal

2 Interface transfer rates vary based on the interface type (Ultra SCSI, Ultra2 SCSI, SSA, and FC-AL).

3 Average read seek for drive population

4Add 3 watts for FC-AL drives.
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Product family name Ultrastar 9LZX Ultrastar 18ES Ultrastar 18XP
Capacity
Capacity (512 bytes) 91GB 182GB 182GB

Interface!
—

Available interfaces

Ultra2 SCSI (68) LVD
Ultra2 SCSI (80) LVD
SSA

Ultra SCSI (50T)
Ultra SCSI (68T)
Ultra2 SCSI (68) LVD
)

Ultra SCSI (50T)
Ultra SCSI (68T
Ultra SCSI (80)

Environmental ‘ogeratinglnonogerating)

Ambient temperature

FC-AL Ultra2 SCSI (80) LVD Ultra2 SCSI (68) LVD
FC-AL Ultra2 SCSI (80) LVD
SSA
Performce
Data buffer 4MB 2MB 1MB
Rotational speed (RPM) 10,020 7200 7200
Latency (average ms) 299 417 417
Media transfer rate (Mbits/sec, inner—outer) 1872-2437 159.0-244.0 92.2-179.2
Interface transfer rate (MB/sec)? 80/160/200 20/40/80/200 20/40/80/160
Seek time (typical)
Average® (ms) 53 70 75
Track to track (ms) 07 08 0.7
Fulltrack (ms) 15 13 17
—————_Configuration
Sector size (bytes) 512-732 512 (fixed) 512-732
512-524 (variable, 2-byte incr.)
Recording zones 16 1 16
User cylinders 7065 1,347 8151
Data heads 10 10 20
Disks 5 5 10
Areal density (Gbits/sg. in) 202 303 125
Recording density (max. KBPI) 219 220 150
Track density (TPI) 9240 13,700 8356
Reliability
Warranty (years) 5 5 5
Error rates (non-recoverable bits read) <10in 10E 15 <10in 10E 14 <10in10E 15
Pov_ver
Dissipation (typical)
Start-up (max. peak) amps 20(12V) 0.75(5V),2.0(12V) 2.7 (12V)
1.35(5V),2.0 (12V) FC-AL
Idle (avg.) watts 1.2 6.94 131
Power save (avg.) watts 101 — 124
Power consumption
Efficiency index (watts/MB) 0.0011 0.0004/0.0006 FC-AL 0.0007

5t050° C/-40t065°C

5t055°C/-40t065°C

5t050°C/-40t065°C

Relative humidity 5% 10 90%/5% to 95% 8% 10 90%/5% to 95% 5% t0 90%/5% t0 95%
Shock (half sine wave) 10G (211 ms)/150 G (2 ms) 10G (11ms)/175 G (2ms) 10G (211 ms)/140 G (2 ms)
Random vibration (RMS) 141G (5t0500 Hz)/ 067 G (5to 500 Hz)/ 0.56 G (5to 500 Hz)/
2.23 G (50500 Hz) 104 G (2t0 200 Hz) 20G (510 300 Hz)
Physical size
Height 254 mm/1in 254 mm/1in 4 mm/161in
Width 101.6 mm/4in 101.6 mm/4in 101.85 mm/4in
Depth 146.8 mm/5.75in 146 mm/5.75in 147 mm/5.77 in
Weight (max.) 670 /149 Ib 6309/1.391b 108kg/2.381b
Ordering information
Model DRVS (Ultra2 SCSI) DNES-318350 (Ultra SCSI, Ultra2 SCSI)  DGHS (Ultra SCSI, Ultra2 SCSI)
DRVC (SSA) DNEF-318350 (FC-AL) DGHC (SSA)

DRVL (FC-AL)

"FC-AL=Fibre Channel-Arbitrated Loop, LVD=Low Voltage Differential, SSA=Serial Storage Architecture, SCA=Single Connector, T=Terminal
2 Interface transfer rates vary based on the interface type (Ultra SCSI, Ultra2 SCSI, SSA, and FC-AL).

3 Average read seek for drive population

4Add 3 watts for FC-AL drives.
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Product family name

Cagaciy

Ultrastar 182X

Ultrastar 36XP

Capacity (512 bytes)

Interface'’
—

182GB

364GB

Available interfaces

Ultra2 SCSI (68) LVD
Ultra2 SCSI (80) LVD

Ultra2 SCSI (68) LVD
Ultra2 SCSI (80) LVD

For more information
Internet and e-mail:

* www.ibm.com/harddrive

e drive@us.ibm.com

e reseller@us.ibm.com

IBMTECHFAX document server:
® 408-256-5418 (requires touch-tone phone)
¢ International callers must call from a fax machine

IBM hard disk drive product information:
* 1888-IBM-5214 (United States)

SSA SSA
© 507-253-4110 (outside of the United States)
FC-AL FC-AL
Performance — — — —
Data buffer 4MB 4MB - — i ——
Rotational speed (RPM) 10020 7200 — —— — ®
I B . 7
Latency (average ms) 299 417 j .
Media transfer rate (Mbits/sec, inner-outer) 1872-243.7 1432-231.2 www.ibm.com/harddrive
Interface transfer rate (MB/sec)? 80/160/200 80/160/200 © Int i IBusi Machi c tion 1999
Seek time (typical) nternational Business Machines Corporation
Average® (ms) 65 75 IBM Storage Systems Division
Track to track (ms) 07 03 5600 Cottle Road
Fulltrack (ms) 135 145 San Jose. CA 95193
Configuration Printed in the United States
Sector size (bytes) 512-732 512-732 4-99
Recording zones 16 16 Allrights reserved
User cylinders 7065 11,494
Data heads 20 20 *IBMis aregistered trademark and Drive-TIE No-ID,
Disks 10 10 Predictive Failure Analysis, and Ultrastar are trade-
Areal density (Gbits/sq. inch) 202 2.76 marks of International Business Machines Corporation.
Recording density (max. KBPI) 219 2388
Track density (TPI) 9240 11,550 **Microsoft, Windows, and Windows NT are registered
trademarks of Microsoft Corporation.
Relia Iitx
Warranty (years) 5 5 Other product names are trademarks or registered
Error rates (non-recoverable bits read) <10in10E 15 <10in10E15 trademarks of their respective companies.
Product description data represents design
Power L . . .
— : objectives and is provided for comparative purposes;
Dgswpanon (typical) . oy 712y actual results may vary depending on a variety of
l;gzgz()m\:;lsea )amps ?'757( ) 1'2 :4 ) factors. Product claims are true as of the date of the
Power save (avg,) walts 163 114 first printing. Th|§ product dgta does not constitute a
Power consumption warranty. Questions regarding IBM warranty terms or
Efficiency index (watts/MB) 00009 00007 the methodology used to derive this data should be
referred to an IBM representative. Data subject to
Environmental (operating/nonoperating) change without notice. IBM development plans are
Ambient temperature 5t050° C/-40t0 60° C 5t050° C/-40t0 60° C subject to change at any time without prior notice.
Relative humidity 5% 10 90%/5% t0 95% 5% 10 90%/5% t0 95% o o
Shock (half sine wave) 10 G (2ms)/140 G (2 ms) 10G (21 ms) 140G (2ms) References in thl§ publlcatloq to IBM producits,
Vibration (random [RMS]) 141G (5t0 500 Hz)/ 056 G (5t0 500 Hz)/ programs, or services do not imply that IBM in-
223G (5t0 500 Hz) 20G(5t0300Hz) tends to make them available in all countries in
Physical size which IBM operates.
Height A mm/161in Amm/161in
Width 1016 mm/4in 101.9mm/4in ma
Depth 146.8 mMm/5.75in 146.8 mm/5.75in Tt
Weight (max.) 105kg/2.32 b 1.08kg/2.38 Ib y —
Ordering information PC Pro Maximum PC Performance
Model DRVS (Ultra2 SCSI) DRHS (Ultra2 SCS) Sﬁgi?;:gi Mf\ag"rgm g&gggg%
DRVC (SSA) DRHC (SSA) April 1999 Ultrastar 9LZX Product Award
DRVL (FC-AL) DRHL (FC-AL) . March 1999 Ultrastar 18XP
':.'l-L = L December 1998
-
' FC-AL=Fibre Channel-Arbitrated Loop, LVD=Low Voltage Differential, SSA=Serial Storage 2 ] [mpgeed ke
Architecture, SCA=Single Connector, T=Terminal 1":“ e
2 Interface transfer rates vary based on the interface type (Ultra SCSI, Ultra2 SCSI, SSA, and NewMedia Magazine i
FC-AL) and configuration. Rated Awesome Wicrpsnt
3 : : Ultrastar 9LZX e T
Average read seek for drive population. Octobor 1998 Wind e B

4 Add 4 watts for FC-AL interface.
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