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Optical Performance of a New Cyanine Thin Film for
Digital Versatile Disc Recordable

GENG Yong-you, GU Dong-hong, GAN Fu-xi
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract A new cyanine film has been developed by means of spin-coating for digital versatile disc recordable, The
absorption spectrum and the complex refractive index of the cyanine thin film were measured, The absorption and
reflection properties of the sublimated cyanine film are pretty good at 630~650 nm. The fabricated DVD-R disc has
been tested on the static, dynamical optical recording units at the wavelength 632. 8 nm and on the DVD-RT650

tester at the wavelength 650 nm. The results of testing show DVD-R discs made of the cyanine dye have good optical
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recording performance.
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Fig.1 Molecular structure of the cyanine dye
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Fig. 2 Absorption spectrum of the cyanine dye
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Fig. 3 Transmission and reflection spectrum of the

cyanine thin film on K9 glass
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Fig.4 Complex refractive index of the cyanine thin

film on silicon wafer
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Table 1 Test results of the blank disc on DVD-RT650 tester

Item Value DVD-R version 1. 0 specification Definition of the item
RHb/ % 71.3 45%~85% (PUH with PBS) Reflectance on the land
RLb/ % 68.8 Reflectance in the pregroove
PPb 0.183 0.18~0.36 Push-pull signal magnitude
dPPb/ % 12. 3 <15% Variation in push-pull signal magnitude
RC 0.073 >0.05 Radial contrast
LPPb 0.223 0.18%0.04 Land pre-pit signal magnitude
PWP/deg 0.6 +10° Phase between groove wobble and land pre-pit (—90° as 0)
WOCNRDb/dB 37.6 >35 dB CNR of wobble signal
DEV 0.068 Radial direction 0. 80°,
/mom adia . 1re:c 1or? R Deviation of the face (upper side /low side) of the disc
—0.096 tangential direction 0. 30
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Fig. 5 Dependence of reflectance contrast on writing

pulse width (writing power 9 mW)
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Fig. 6 Dependence of recorded signal’'s CNR on the

recording power
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