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Microstructural Observation of Phase Change Optical Disk by TEM
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ABSTRACT

With increasing demand for fast and reliable, yet economical data storage devices, the role of optical disk

technology is becoming more important. In recent years, advanced laser technology combined with new

materials has given the competitive edge over the traditional magnetic memory devices both in memory

capacity and reliability of data retrieval. Continuing effort is being put into developing smaller and more

complex structures for optical disks to increase their memory density. Characterization of such muitilayered

structure requires not only high spatial resolution for observation but also laborious specimen preparation. In

this paper, the method of preparing optical disk specimens for TEM characterization is described in detail. The

microstructural features in optical disks observed by TEM are also discussed.
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Fig. 1. Cross-sectional structure of double side, phase—change
optical disk.
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Fig. 2. Sample preparation for plan-view observation by car-
bon replica method.
(a) Carbon evaporation on the sample
(b) Marking the evaporated surface with knife
(c) Dissolving the substrate and placing replica film on
the Cu grid
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Fig. 3. TEM image of recording layer in the optical disk obser-
ved by plan-view sample.
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Fig. 4. Cross—sectional sample preparation by Ion milling me-

thod.

(a) Separation of top substrate

(b) Eliminating the bond layer and attaching the dummy
Si wafer

(c) Eliminating the opposite substrate and attaching the
dummy Si wafer

(d) Securing the sample into the Ti grid and dimpling of
the specimen

A1) iRdel FEAARIh o EA S A3t Sas
™ A|#E 4] tetrahydrofran £-M o) o] 3}H-9 At
Z polycarbonateE 24 3] o A A3k} Polycar-
bonate7} A AT A2 TS ZAAYA A
AFEAL 9B F 2 8o A 0.2mm FAL A
& 7]FE ol ZA 2.4 (G-1 epoxy, Gatan) H-ZA] 71
o} 4759 A|RE slide glassoll Bo] I A& tho]o}
2= Ar)2 oF 1.8X2mm 379 27tz A
g}l ArE A|BE Tigridel] AFY, ol ZA) 2 313 A
713 FHe Qulsled oF 100ume] FAZ AHE
RHE ¥ dimpling S 43 3}k

AHEE ol 2dlE] 22l WAZAE 11°9) FR&AS)
Ql 6kVE FR3] W QlAL o] 2eyAE 7R

slo] AR Aol £418 T2 Qskon weiA A

29 Az A7l slelE UPo] A5 Hgct
SRR BYY St TR A
A2

7)1 EE B SAAE 2T uhakEe] A

(@

Fig. 5. Cross—sectional TEM image of optical disk.
(a) Low magnification view of cross—sectional sample
(b) High magnification image of cross-sectional sample
with multilayer structure
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Fig. 6. EDS spectrum of layers in the optical disk.
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