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NSIC

INCORPORATED:

APRIL, 1991

MISSION:

INCREASE THE WORLDWIDE
COMPETITIVENESS OF THE U.S.
INFORMATION STORAGE INDUSTRY

STRATEGIC ELEMENTS:

- JOINT RESEARCH ON HIGH-RISK ADVANCED
STORAGE TECHNOLOGIES

- OBTAIN GOVERNMENT FUNDING
- TECHNOLOGY ROADMAPS
- MAXIMIZE VALUE OF UNIVERSITY RESEARCH

- SPOKESBODY FOR INDUSTRY
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NSIC Research Projects

CURRENT

SWAT: CompactBluelLaser Source
ATP (1991-96): 3 companies, 2 universities
HEADS: GMR Heads for 10Gb/in 2
ATP (1992-97): 9 companies, 7 universities
UHDR: 10Gb/in?2Magnetic Disk Recording
1 TB/in3Magnetic Tape Recording
2.5 Gb/in? Optical Media
ARPA (1993-96): 14 companies, 16 universities
PRISM: Holographic Storage Materials
ARPA (1994-96). 6 companies, 1 university
HDSS: Holographic Storage Systems
ARPA (1995-99): 7 companies, 4 universities
UCOD: 1Terabyte Optical Disk
ATP (1995-99): 2 companies, 1 university

PENDING

EHDR: 40Gbit/in?2Magnetic Disk Recording
NASD: Network Attached Storage Devices
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Price Per Megabyte Trends
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Aggressive Nsic
AD Trend B
(60% CAGR)
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Overall Product Parameters

1995 2000 2005 Units
Areal Density A 10 Y 40 Gb/sg.in
Bit Density 100 K 400 K 800 K bits/in
Track Density 6 K 25 K 50K tracks/in
Physical Spacing 50 15 <5 nm
Data Rate 30-60 150-300 300-600 Mb/sec

(65 mm disk)
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INTEGRATED NOISE
TRANSITION NOISE VS. DENSITY
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150 KFCI Recordings By E. M. T. Velu Using A Tripad Head On
IBM NSIC Media

Image by Digital Instruments MFM Data Storage Systems Center J
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250 KFCI Recordings By E. M. T. Velu Using A Tripad Head On
IBM NSIC Media
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Partial erasure vs Density
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GMR MATERIAL- DUAL SPIN
YALVE

GMR MATERIAL- SINGLE SPIN
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Permeance ( not calibrated )

FeAIN/SiO, Multilayers
S-X. Wang, J. A. Bain and M.H. Kryder
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Comparison of hardness, elastic modulus, and
critical load for various coatings
(Coatings were deposited by Carnegie Mellon Univ., Adv. Res.

Corp. and Storage Technology Corp. Measurements were
made by The Ohio State Univ.)

Computer Microtribology & Contamination Laboratory—!
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Quantum Advauced Channels

Areal Gains
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More Paradigm Changes Likely

Heads:

Media:

Head-Disk:
Tracking:

Channel:

Inductive ® MR ® GMR ® CMR?
Ferrite ® Plated Film ® Thin Film/Laminate?

Particles ® Continuous ® Discrete?
Binder ® Overcoat® Bare?

Flying ® Near-Contact ® Contact?
Sector ® Continuous ® Two-stage?

Analog ® Digital ® Enhanced Digital?

(R
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65 Gbits/in? Nickel Pillar Array
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Forecasting Future Terabyte Distribution

Scenarios for Terabyte Distribution by Segment

100%

90% Entertainment

80% Analog to Digital
70%
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50%
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40%
30%

Alphanumeric
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Target Market Segments

Storage Industry - Application Market Segments

Motion
Picture and
High | /- Commercial
Medical / Photography
Imaging Segments
Consumer
Photography
Virtual Alphanumeric
Perform ance Requirements Business Prototype Computing
. : ; Consumer
and Testin
- File Size / Resolution Multimedia g / Video | & Sound
- Data Rates _mgge_s oun
- Timeto First Data , Games In Business
- Reliability Digital .
D . : Analog to Digital
- Lib .
Distribution Infrastructure Ibraries ‘ Conversion
Video on
) Demand
Business Entertainment
"Alpha"
Computing
On-line
"Alpha" Document
Computing Home Conversion
"Alpha"
Computin
Low P g Note:
Size of the Bubble =
NSIC view of relative
Modest ) Extreme .
Cost Cost Requ|rements Cost Storage market Opportunlty
Sensitivity Sensitvity
- HDD Cost

- Systems Cost
- Distribution Costs
- Etc.
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