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Abstract

Experiment Study of Multilevel Data Storage Based on Photochromism
HU Hua, QI Guo-sheng, XU Duan-yi

(Department o f Precision Instruments and Mechanics, Tsinghua University, Beijing 100084, China)

Multilevel recording, which allows multiple status in each recording pit, is an alternate way to increase

the recording density, but need not to directly reduce the spot size by increasing NA (numerical aperture) or
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reducing A. The absorption of photochromic material varies with the different optical writing energy, which can be
write strategy of photochromic multilevel data storage. In the results of 4-level and 8-level static multilevel storage

characteristic

used to realize multilevel data storage. At first, the exposure characteristic of this material as the media of multilevel
experiments, each level of signal amplitude varies obviously without overlap, which proves the possibility of

storage is studied, and the mathematical model of multilevel storage using this material has been achieved. The
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nonlinear relation between absorption and exposure energy is reflected in the model, which supports to optimize the
=1

this multilevel technology is implemented into practical optical disk storage.
information optics;

applying this material to multilevel data storage. The capacity of optical disk will be improved by double or treble if
high density optical data storage;
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Fig. 1 Principle of photochromic recording
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Fig. 2 Molecular formula (before illumination) and

absorption curve of the photochromic material
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Fig. 3 Schematic diagram of sample
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Fig.4 Schematic diagram of optical pickup of the

multilevel storage experiment system
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Fig.5 Dependency of the calculated and measured

reflection on the exposure
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Fig. 6 Results of 4-level static experiment
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Table 1 4-level static experiment data

Signal Min. Max. Aver, Exposure
level /V /V /V |
0 0 0 0 0
1 0. 28 0. 30 0.29 2.85
2 0. 48 0. 50 0. 49 7.53
3 0. 69 0.74 0.72 17. 64

4 SR RRN, ZBE A
A RLTE A [F] R RE B9 1 0L T 2 B2 Br ek, 4 Br
B S BB IRZ I8 B A 3B, TTIESE T 244 6451
TEZ M1 .



954 G E]

b X 31 %

R4 B 18 1155, 78 5% FAH [R) 59 806 i 50l
LERMRIRT . M AN AR LR _[EAEEN
LN 5, 5 N A8 4. B4 S2 56 fr s 2 1)
4 B FEAs gt 2R A 2R B A SE B O A i P, 3R AR
PifE T ECRFIHEER. RE 8 Bk,
HEMKRN 3.

3.2 SHiESFEMHEIE

H4MHS IRy EEMN ELBER L
WIKE ALAEF AL 451 R A 2 & A (5] 7Y B
. WOCHE M R B J7 m H LI A, 18 B &
MEF AR SRS B EAE, A 7 B .

2510 3R R N B Y B O B AR 5 i A LR
2, HESBEZEEHEHHKREL, BES 20
BHERXBAS ., B TZGBUE A B 5 5 BRI
HEFEESIEEE K.

MZ0-0ms A Cha o 340mVv

B 7 8 SFHEng R

Fig. 7 Results of 8-level static experiment
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Table 2 8-level static experiment data

Amplitude /V

Signal level Exposure /]

0 0 0

1 1.30 2.35
2 1. 46 4.32
3 2.36 6. 34
4 2.50 8.65
5 2.88 11. 82
6 3.01 15.61
7 3.28 19. 25
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