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Digital content generation is driving 
dem and for m ore storage.

Growing Application Space:

2 hrs video (4K2K) = 100 GB
2 hrs video (4K4K) = 400 GB

Consum er Electronics

Uncom pressed HD 
video archiving

Enables storage of digitized film
2 hrs HDTV video = 2 TB

Professional Archival

Increasing Storage Dem and
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Storage Technology

Holographic Storage:
• Data im parted to signal beam  via SLM
• Signal beam  interfered with reference beam
• Interference pattern stores data in volum e of m edia
• Capacity increased by storing data at m ultiple θ’s

! Media: functional m aterials (∆nand sensitivity)
! System s: optical drives capable of reading stored patterns

Track pitch

Minim um  
pit length

Track pitch & pit length ∝ λ Layers lim ited by SNR & Fabrication

Physical Layer Storage:

New Technology for a Large & Growing M arket
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Holographic Media

Decades of holographic storage 
work done in inorganic crystals

But crystals are expensive and im practical

Photopolym ers GE Therm oplastics

Monom er/binder m ixtures 
that polym erize when 

exposed to light 

Injection-m olded plastic discs that 
undergo m olecular changes when 

exposed to light 
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GE Holographic Therm oplastic
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Holographic Perform ance

Injection-m olded Discs
(> 300°C, 8 sec/disc)

Fixing:

Feasibility dem onstrated –im plem entation in process
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Dem onstrated perform ance with fixing feasibility
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Next-Gen GE m edia
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µHDS:TheSingle Bit Approach

Read

Laser

Detector

0

1

2

3

4

5

-0.5 0 0.5

Pr
op

ag
at

io
n 

(µ
m

)

Transverse (µm)

Utilize entire disc volum e 
in layers:
• TB capacities
• More tolerant than 
conventional HDS

• Enables backward 
com patibility

Media

Confocal detection

Aspheric lenses

Laser 
beam

Laser 
beam

Signal
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Single-bit System  Perform ance

Progress in single-bit system s
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•3 µm  bit spacing
•13 layers @  50 µm /layer
•RAVG = 0.1%

• NA = 0.4 (DVD = 0.6)
• No aberration 
correction

• 532 nm
• Confocaldetection: 
30 µm  aperture

FWHM=1.09µm
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Density: >1 Gbit/in2

@  1.5 µm  bit spacing
Density: >4 Gbit/in2
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Sum m ary

!Novel GE therm oplastic holographic m edia
•Injection-m olded substrates
•Current M/# ~ 3, M/# > 20 under evaluation
•Sensitivity > 100 cm /J
•Dem onstrated feasibility of fixing

! Developed single-bit robust storage system s
•Capable of TB+ capacities
•Manageable tolerances
•Leverages/com patible with existing technology
•Dem onstrated > 4 Gbit/in2 (~ 5 GB/disc user capacity) 

! Developing custom er/industry partnerships


