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Abstract: As the operating environment in semiconductor processes becomes demanding, research is being conducted to
manufacture dense alumina substrates without defects after sintering to ensure high durability of electrostatic chucks, which are

critical components in semiconductor equipment. Therefore, in this study, in order to manufacture green sheets with a high filling
ratio for implementing a high-density substrate, alumina powders with average particle sizes of 2.07 um (L) and 0.37 pum (S)

were mixed in ratios of 9:1, 8:2, 7:3, and 6:4, respectively, and green sheets were manufactured and the filling ratio and sintering

behavior were observed. Green sheets were fabricated by preparing a slurry using organic materials in Al2O3 powders of different

particle sizes. The packing density of the green sheet mixed with L and S alumina powders with different average particle sizes
in a ratio of 7:3 before and after binder burn-out showed the highest values of 3.19 g/cm? and 2.87 g/cm?, respectively. As a
result of observing the sintered density based on the mixing ratio of alumina powders revealed that the alumina sheet mixed at a

6:4 ratio of L and S powders, sintered at 1,700 C, exhibited the best sintering characteristics with a density of 3.96 g/cm®.
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AKP-50

Fig. 1. SEM images of the raw materials high purity (a) L and (b) S
alumina powder.

Table 1. Typical properties of the raw materials high purity L and S
alumina powder.

Alumina

Properties L powder S powder
Purity (%) 99.99 99.99
Dso (um, PSA) 2.07 0.37
BET (m%/g) 0.8399 11.1705
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Fig. 2. Green sheet physical properties according to the mixing ratio
of L and S powder (L:S =9:1, 8:2, 7:3, 6:4).
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Fig. 3. Packing density of alumina sheet before binder burn-out and
after binder burn-out at 600°C for 2 hours (L:S =9:1, 8:2, 7:3, 6:4).



612

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 37, No. 6, pp. 609-613, November 2024: Han et al.

Fig. 4. Microstructures of green sheet surface according to the mixing
ratio of L and S powders: (a) 9:1, (b) 8:2, (¢) 7:3, and (d) 6:4.
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