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3 1/2-1 NCH ULTRASTAR
1, 2, 2.6, 4 and 5.2 GB H GH CAPACI TY DI SK DRI VES
MODELS DFMsS- 31080, -32160, -32600, -34320 and -35250

AN CEM OFFERI NG FROM | BM

IBMUtrastar 3.5-inch disk drives neet the speed and
storage requirenents demanded by hi gh-end technica

and scientific workstations, mniconputers, nainfranes,
arrays and network servers. ldeal for digital video
and mul ti medi a applications, these drives pronote high,
sustai ned data rates and optim zed cost and throughput.
An areal density of 578 Mits per square inch enables
up to 2.6 GB of storage to be packaged in a 1-inch high
formfactor and 5.2 GB in a drive only 1.6-inches high.

Wth five offerings froml1l GBto 5.2 GB, the Utrastar
series provides a wide array of capacity options. Wen
conbined with the conpl enentary perfornmance-optim zed

U trastar XP series, custoners can choose from ei ght

or nore different conbinations of performance and
capacity in a single drive famly. The conmon

speci fications of these drives can sinplify qualification
processes when performance and capacity demands vary.

To acconmpdate different systemrequirenents, these
drives are available with a SCSI-2 interface in nultiple
nmodel s; 50-pin Fast Singl e-ended, 68-pin Fast/Wde

Si ngl e-ended or Differential, and 80-pin Single-ended.

Utrastar 3.5-inch drives use a sector servo

i mpl enentation, elimnating the need for dedicated servo
surfaces and the repetitive thernmal calibration routines
that can dramatically inpact high-speed data streans in
mul ti nedia and video applications. For further |evels of
data integrity, Predictive Failure Analysis* (PFA)
routines nonitor the drive at 32 points, correcting soft
errors and provi di ng advanced warni ng of inpending drive
pr obl ens.

The application of 1BMs proven Mgneto-Resistive (MR
head technol ogy and PRDF data channels (PRML with digita
filter) produces a sinple design with few conponents and
enhanced reliability. This conbined with an automated
manuf acturi ng process helps the Utrastar series of
drives set a new standard with a projected 1, 000,000
power - on hours MIBF.

Provi di ng a bal anced bl end of price and performance.

U trastar drives spin at 5400 RPM and achi eve data rates
as high as 12.58 MB/sec, nmaking this famly a conpelling
alternative for data-intensive applications.

Hl GHLI GHTS
-1, 2, 2.6, 4, 5.2 GB capacities
- 5400 RPM

- 7.65-12.58 MB/sec data rate
- PRDF Channel (PRML with digital filter)
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- Predictive Failure Analysis (PFA)

- MR head technol ogy

- 512 KB multisegnmented data buffer

- Low conmand over head

- Sector servo

- Command reordering

- Back-to-back wites (nmerged wites)
- Self-optimzing buffer ratios

- Read-ahead, wite (volatile) and adaptive caching
- Automatic sector reallocation

- Autonmtic power managenent

- Built-in error |ogs

- 1,000, 000 hours projected MIBF

PRODUCT DESCRI PTI ON

3 1/2" Utrastar
1, 2, 2.6, 4, 5.2 (B Disk Drives

DFMS- 31080/ 32160/ 32600/ 34320/ 35250

Configuration
I nterface
Formatted Capacity (512 bytes)

SCSI-2 F & FIW
1327/ 2325/ 2657/ 4320/ 5318 (1)

Nunber of Disks 2/41217/8
Nunber of Heads 4/ 8/ 8/ 13/ 16
Areal Density 578 Mo/ sq in
Maxi mum
Recordi ng Density 133, 000 BPI
Maxi mum
Track Density 4352 TPI
Tracks Per Surface 4416
Byt es per Sector 256-744
Di sk Type Thin Film
Channel PRDF (PRML with digital filter)
Actuat or Type Rotary VCM
Head Type Magnet o- Resi stive (MR

Per f or mance
Medi a Data Rate
Banded
Interface Transfer Rate
Maxi mum
Access Times (Pop Avg)

7.65-12.58 MB/ sec

10.0 or 20.0 MB/sec (sync)

Aver age Read
Average Wite
Track to Track Read
Ful |l Stroke Read
Rot ati onal Speed
Command Over head (Read)

6.9/7.5/7.5/8.0/8.0 ns
8.5/9.0/9.0/9.5/9.5 ns

0.5 ns
14.0/15.0/15.0/16.5/16.5 s
5400 RPM

Random <0.28 s
Sequenti al w Read- Ahead <0.41 s
Buf fer Size 512 KB
Reliability
MIBF 1, 000, 000
Proj ected power-on hours
CDF (2) 3.0% at 500 poh
Recoverabl e Read Errors <10 in 10E13 Bits Read
QPE Enabl ed

Non- Recoverabl e Read Errors
Popul ati on Aver age

Seek Errors

Predictive Failure Analysis

<10 per 10E15 Bits Read

<10 per 10E8 Seeks
Yes
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Buf fer Menory Parity Yes
Power Requirenents
Start-up Current 1.3/1.3/1.3/1.8/1.8 Watts
Idle 5.6/6.8/6.8/8.5/8.7 Watts
Seek 7.7/9.0/9.0/11.0/11.2 Watts
Physi cal Size
Hei ght 25.4/25.4/25.4/41.3/41.3 mm
W dt h 101.6 mm
Dept h 146 mMm
Wi ght 0.46/0. 46/ 0. 46/ 0. 82/ 0. 82 kg
Mount i ng Industry standard, all orientations
Envi ronment al Characteristics Operating Non- Oper at i ng
Tenper at ure 5 to 55 degrees C -40 to 65 degrees C
Rel ative Hum dity 5% to 90% 5% to 95%
Non- Condensi ng
Shock (2 ns) 10 G 125 G
Shock (11 ns) 10 G 70 G
Vi bration 1G 2 G

(1) 1 MB=1, 000,000 Bytes

(2) Cumul ative Distribution Failure rate. At 1,000,000 hours MIBF, |ess
than 3.0% of the files are projected to fail in 5 years running at
500 power-on hours per nonth.

Product Description data represents IBM s design objectives and is
provi ded for conparative purposes; actual results may vary dependi ng
on a variety of factors. This product data does not constitute a
warranty. Questions regarding IBMs warranty terns or nethodol ogy
used to derive this data should be referred to your IBMrepresentative.
Dat a subj ect to change without notice.

Copywite International Busi ness Machi nes Corporation 1994

* Predictive Failure Analysis is a trademark and IBMis a registered
trademark of International Business Machi nes Corporation.
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