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HDD Terabyte Curve
Source: DiskTrend 1993
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Assembling a Disk Drive
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HDD Design Projections
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IBM Microdrive-A New Disk Drive Technology

« 340 MB CF Type |l format, removable HDD, 43 x 36 x 5 mm

« GMR Heads, 1 inch diameter glass disk, ramp load/unload

» Weight 17 g

» Handheld market: digital cameras, cellular phones, palmtop computers
» High capacity alternative to flash cards

+ 15 ms average seek time, 49 mbits/sec. media transfer rate
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Areal Density Progress
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Magnetic Head/Slider/Air Bearing Design

200 mm Ceramic Wafler
40,000 ReadWrite Heads

Completed Plco
Slider

1.00 mm

1.26 mm

Row slicing and lapping
RIE milled air bearing
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Inductive Write/GMR Read Head Structure

Copper Write Cails
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GMR Read Head Structure
Spin Valve/GMR Sensor

Anfiferromagnetic Exchange Film
1504
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Evolution of Magnetic
Read/Write Sensors

Ferrite Inductive MrFa
Read"Write Hesd
Wire wound coil
Machined Pole Pieces
Gap Width Controllad
By Flime And Assamixiy
Tolerances

FRAAT DR

Thin Flim Inductive Write
Advanced MA/GMA

Fesd Head

GMA Read Head

Write Wide-Read Narro
Four Contact Structure
Pinned, Free Flima
Anfiferromagnetic
Thin Film Inductive Write Exchange Film
ME Head Head

Write Wide-Read Marrow

Four Comtact Structure

SAL

MiFa ME Film

Thin Film Inductive 'l'i'rlj

inductive Thin Film

FeadWrite Head

Coll, Pole Geomelries
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Microactuator for Precision Track Following

A secondary actuator between the suspansion
and slider can provide precise head positioning
over the data track. Motion of the head results
when voltage is applied to this actuator.

A MEMS {micromachined alectromachanical
syslems) microactuator device fabricated using
samiconductor procasses with a four um
thickness over a 40 um height.
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IBM HDD Access/Seek Time-Performance Increase
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Dual Actuator Technology

s  Significant reduction in seek 2X Actuator motors

; and latency times, access time 2X Heads, suspensions, arms (co-linear)
£ 2X Key electronic components

£ Space, power constraints

B Cost increase
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Magnetic Hard Disk Drive Internal Data Rate

IBM Products
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Magnetic Hard Disk Drive Internal Data Rate
IBM Products
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Thermal Stability for Magnetic Recording
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The Perfect Magnetic Medium

transaitiomn width

TODAY NEAR FUTURE FUTURE
= large random grains » gmall uniform grains | |+ patterned single bits-

. - ultimate single grain'bit
» broad noisy transitions| | . sharper transitions i
= sharper transitions

® thermally stable * less thermally stable | | « thermally stable
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RAMACIT COR

Projected Year 200X Storage Array System

36 Gbyte Disk Drive
2.5 Inch

15K RPM

Dual Actuator
Access Ims

RAID

DVDITapy
Library
*»6TE = RAID 5

*80 - 36 GB 2.5 Inch Drives

=80 — 72 GB 3.25 Inch Drives
*3+P Fault Telerance Array

4 Arrays per Drawer
*Integrated Tape/DVD Libraries

72 Gbyte Disk Drive
3.25 Inch
10K RPM
Aecass T ms

Per Drawar
B - 36 GB 2.5 Inch Drives

B-T2 GB 3.25 Inch Drives
0.6 TE RAID &
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Advanced Storage Roadmap
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Conclusions/Summary

43 Years Of HDD Innovations Have Greatly Expanded Capacity and
Performance, Reduced Price And Increased Applications

Currrent HDD Products Have Achieved =10 Gbits/in?

Magnetic Heads Have Been Demonstrated At >35 Gbits/in? In Lab

GMR Technology Should Sustain Areal Densities >60 Gbita/in2

Lower Head/Disk Spacings (<15 nm) Require Super Smooth Disks, Ramp
Load/Unload, Glass Substrates

Disk Drive Enhancements Are Required, MEMS, Dual Actuators
Challenges of Superparamagnetism Will Be Addressed

Magnetic Products Will Continue To Dominate Storage Industry Well Into
The Next Millenium

i
it

IBM Advanced Technology




