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Design of 2-axis compensation servo system for angle multiplexing

Holographic Data Storage
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Abstract

Holographic Data Storage System, one of the next generation data storage devices, is a 2-dimensional page

oriented memory system using volume holograms in writing and retrieving process. Recently photopolymer with

disc type substrate was selected as a media for the Holographic Data Storage System. The disc tilt occurs when the

media rotates and the external disturbance applies. The disc tilt causes the change of the angle between the

reference beam and the media, the data cannot be retrieved with the right angle or other data page is retrieved. The

tilt is generated in a 2-axis direction (tangential, radial). The tangential tilt direction is the same with the

multiplexing plane, while the radial tilt direction is a perpendicular to the multiplexing plane. In this research we

propose 2-axis tilt angle servo system. The tilt errors are measured by using external photo detector and the

additional red laser. Then the tangential direction tilt is compensated by using the galvano mirror. Also the radial

direction tilt is compensated by the rotating prism between the relay lens in the reference field. Finally we confirm
the compensation results through the Signal to Noise Ratio(SNR) and Bit Error Rate(BER).
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Angle multiplexing Holographic Data Storage, 2-axis tilt servo compensation system
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d =d/cos(8,) (1)
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Reference beam

Angle multiplexing

(a) Direction of tangential tilt

Signal beam

Reference beam

<D

(b) Direction of radial tilt
Fig. 1 direction of 2-axis tilt

Media disc
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Relay lens Relay lens

Galvano mirror

Fig. 3 Variation in angle of reference beam caused by
rotating prism
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(variation of radial angle)
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Table 2 experimental optical condition
Imasce size 250x250pixels,

& (9mmx9mm)
Image lens focal length 40mm
Numerical aperture 0.16
Gaussian beam
NDfilter Shutterl  Expanderl —HWP (s: P4 Shutter2 profile

Fxpander2

SLM Polarizer

Linear
Motor

‘motor
Relay-Lens
Media

Galvano
Mirror

Fig. 8 Layout of Holographic Data Storage System
in CISD

Fig. 9 experimental setup
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screw BER A &0l = 6:8 B2 S (balanced code)?t At

screw rubber XU HEEFEZ(Error Correction Code)=

HEEA LUt HEEY ™A 2 SNR I

Jig 1 1 BER 2| H[ul= Table3 Ol A ZQler 4= QUCtH A Qt

O EY AAHO HEBEHYS O HEEHI HE

media jig C} SNR 2 0.699~3.095dB Z7}5t% 1, BER 2
Fig. 10 Tilt generating method 0.144~3.623% 2 4~ SHU LY.

Table 3 SNR and BER compare

SNR(dB) BER(%)

cmp w/o cpm cmp w/o cpm

Pagel 8.566 7.867 0.023 0.167

Page2 9.070 5.975 0.012 3.635

Page3 5.966 6.187 0.346 3.205

Page4 6.396 4.629 0.033 1.019

Page4 7.627 4.724 0.030 2.149

cmp : compensated page
w/o cmp: without compensation

red laser

Fig. 11 Layout of tilt detection method

Radial compensation

\
stepping motor stepping motor | §
driver pping 1
_________________________ y

[ ds:';:‘;r ]ﬁ[ amplifier J—)[ DSP
------------------------- .
galvano mirror . !
N galvano mirror | !
driver 1
!

_________________________

Tangential compensation

Fig. 12 Layout of 2-axis tilt servo control system
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Fig. 13 Experimental measurement of tangential tilt
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