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£ B 498y gTsar A3 937156 98 14715, 2UEN) R ¥& A54E, AL C/N (carrier
to noise) M7t F& HHE THND glovt HE s QeliA)el G tiaz) WY £AL At 71 RRAe sk EA7
ek, oleit g o) AskE AAsy) Sa FAE Daas T2} 7S] el $04 BEw ZnS-Si0, WSS A
oJstelch. e AZA) e APRSY AAE 98 bR P Fshed BA RF. Power 200W, 71% R.F. Power 20W, o}
=2 3t amTorr, 3712} 6em o] HHW2AE V&4 UAh TEMT XRDEA A3, AFAU A4S §& FH4E
2 Qstel vl AY 2AF2E 1D slen), RAY o4 7Y™ whel morphology ol LHE A& 71W§ ¢ 5 Uleh. )
@k 2ol morphology o) o E F3hEol Fashs AE BAY & AT AFM I} SEM Mol 4E BI A7 A A+ S
F& FASEZ Ashod morphology ol VHE @ 7N USE FAY 4 Atk FAZAeNH R e $$€ mor-
phology & 7171 2| AFEe) AUz Fgo) g wAetelgich. o Wuke 4usHY Friazd 9 WY AAstx, A=
SF FaAA S48 $AH Beunte) A% ¥ 4 Aok 2om, WAL ZnSARY 27isk FHEE, morphology o
o)A efspel hal AHSich.

Abstract Phase-change optical disk gives very rapid recording, high densification of data, resulting in high feedback
rate and good C/N(carrier to noise) ratio of a feedback signal. However, repetitive thermal energy may cause the defor-
mation of a disk or the lowering of an eliminability and a cyclability of the recording. The lowering of the cyclability
can be reduced by insertion of thin layer of ZnS-SiO. dielectric thin film in appropriate disk structure between the
upper and lower part of the recording film. Using the Taguchi method, optimum conditions satisfying both the opti-
mized quality characteristic values and the scattering values for film formation were found to be the target R.F. power
of 200W, the substrate R.F. power of 20W, the Ar pressure of 6mTorr, and the electrode distance of 6cm. From the re-
fractive index data, the existence of the strong interaction between the electrode distance and Ar pressure was con-
firmed, and so was the large effect of the electrode distance on transmittance. According to the analysis of TEM and
XRD, the closer the electrode distance was, the finer was the grain size due to the high deposition rate. However, the
closer electrode distance brought the negative effect on the morphology of the film and caused the reduction of trans-
mittance. AFM and SEM analyses showed that the closer the electrode distance was, the worse was the morphology
due to the high rate of the deposition. Under optimum condition, the deposited thin film showed a good morphology
and dense microstructure with less defects.
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Table 1. Configuration of Factors and Levels.

\.Factor | Target |Electrode|Ar Working| Substrate
R.F. Power| Distance | Pressure |R.F. Power
(W) (cm) (mTorr) (W)
Level [A] [B] [C] [D]
0 100 8 2 20
1 200 6 4 50
2 300 4 6 80
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Fig. 1. ANOM of S/N ratio for transmittance.
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Fig. 2. ANOM of S/N ratio for refractive index.

Table 2. ANOVA for S/N Ratio for Transmittance after 4
-Pooling.

Parameter| S.S 1/ \Y Fo F(005)
Electrode | 1130 | 200 | 0.32069 |472915! 3.403
distance

Error | 1.62749 | 24.00 | 0.06781

Total |2.26888 | 26.00

S.S:=te WE, O A, V: (LA Fo: 2 Adzbe] $41
+ oz E4le 2 vEgk
Effective Factors for S/N ration : Electrode distance
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Table 3. ANOV A for S/N ratio for Refractive Index.
Pmew | S L@ [ v | & [ Fam
Target R.F. Power 442.60336 2.00 22130183 1.80460 3634
F. P
Target RF. Power 517.33804 2.00 258 66947 210031 3.634
Electrode Distance -
Ar Pressure 494.16747 2.00 24708373 B 2.0148 3.634 o
Electrode Distace Ar Pressure 1321.8838 2.00 660.94149 5.38936 3634
Substrate R.F. Power 618.9770 2.00 309.48885 2.52372 3.634 ~
Error 1962.1136 2.00 122.63210 | -
Total 5357.0853 16.00 L
Effective Factors for S/N ratio : Electrode Distance and Ar Pressure
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Fig. 5. AFM images of ZnS- Si0. morphology.
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Fig, 6. TEM bright field images and diffraction patterns of Zn~SiQO. Films.
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Fig. 7. XRD diffraction patterns vs. electrode distance.
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