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Areal Density Roadmap



IBM 9.1GB Ultra 2XP
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Trends in Price of Storage/MB



Figure 3

Source:  S. Lambert of Quantum, Drive Integration Challenges in Head/Media Testing, NSIC Manufacturing Symposium 2000.



Figure 4.

Hutchinson Technology Secondary Actuator Suspension

Source:  K. Hayakawa of HTI, Suspension Progression for High Servo Bandwidth, Diskcon Japan 2000.



Figure 5. TPI Requirements and Implementation of Suspension 
Secondary Actuators
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Source:  K. Hayakawa of HTI, Suspension Progression for High Servo Bandwidth, Diskcon Japan 2000.



Figure 6.

2000 Recording Medium

Lubricant
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Cobalt Alloy

Substrate

Underlayers

•Substrate:  95mm diameter X 1.27mm thick Aluminum alloy or 
65mm/85mm Glass

•2-3 Underlayers:  NiAl, Cr, CoCr or CrX

•2-3Magnetic Layers:  CovCrwTaxPtyBz

•Carbon:  Diamond Like Carbon, 3.0 nm

•Lubricant:  1.0-1.5 nm “dipped” fluorocarbon lubricant



Figure 7.

Source:  G. Bertero of Komag, The Path to 100 Gb/in2 Media, Diskcon 2000



Figure  8.

Magnetic Spacing Trends
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Figure 9.

Synthetic Antiferromagnetic 
Recording Medium
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NiAl

•2-3 Underlayers: NiAl, Cr, CoCr or CrX

•2-3 Magnetic Layers: CovCrwTaxPtyBz

•1-2 Antiferromagnetic Layers:  Ru

•Carbon:  Diamond Like Carbon, 3.0 nm

•Lubricant:  1.0 nm vapor deposited lubricant



4 nm FePt Particles 

Figure 10.

Comparison of Thin Film Media Grains and Nanoparticle Film Grains

35 Gb/in2 CoPtCrB Medium 

Source: IBM Web Site



Enterprise HDD RPM Projections
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Figure 11.



Per Disk Capacity vs. Form Factor Forecast 
(100% per Year Areal Density Increase)
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Figure 13.
Computer Storage / Non-Computer Storage Markets

(Units Millions)
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