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Effect of Packing Density of Alumina Sheet on Sintering Behavior
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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 um (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?.

Keywords: Alumina, Green sheet, Packing density, Particle size

1.ME
EOA] = VHeA] AMF W A5 T4 5710 The} vhe A
AxE 38 71 B3 =2 £52 222 stal 9lof, ]
P EE X 52 3 HEUAS SHE AN F 12 0]
E A y3g et R8s 1 Qlt. &3] BheA| Zs] o) A
9] A A (electrostatic chuck) ¥FeA| Al & 24 A
Aut A7t golA gA7Io R goln g wyst, 9

B Dong-Hun Yeo; ydh7@kicet.re.kr
Copyright ©2024 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

olujo] & Ao} 7]
8 A2t slge
HEesotyo) £

wEolr}, HAA
At Yataty,
183001, 9= $79)

Aot gloln g 17
o171 Slstol el 24 4 s:aam e Qo1
4], 212 5o} WEA 37 L= AHE Aol HA kot
A3 9lou] Abg 7ol ZhEsAlel met W7ol Fof
AR AA17E 276 1 ik o]0l o} HAA A E)
A7) APRI7E Rl Late ofo} sto] Ui 7]3o] Aol glojo}

Do
F$ oz

Lo
o =
2= 9

8

?ﬂroﬂ

st}
BRAME Al2telE R85 22 st Algte] yiro] A
=& WAtk 122, IUAES o] &t A5 A2ty &



610

oz AAE. Axfs SR04V 7P wol AR AL
olon], 159t 96% LU F2 ALgsont 52
01]% 99.99% L F0LIE A gsl1 glo] 273 L&} of
00°C o]Ato 2 =o}xlo| ma} o] 2 W& 7] 9l5to] L
194 14 E A2 0|UpE A8sto] 1AF AXA A= )

-

=1 =2 10 O O w1
g 913t Chopt AlmSo] A Uk [5-7). A7 7]
el S o] skl Le vl 222 nayal
£ HIP 37 [8,9) B& 7h2g 272 374 (101 59 8
B e2gol AZIE T 9ot oleigt 47 S 17t
Aul7h Bast g@e 3ol Ao Ao YAl
2710f <3l AlgHECE Tt w7te] FulEE AFSaiA
AT AT AUEZ £ LR 27 7% A}
71 gletol mew FROIUY] A Antet 2 Yte] £
UG A 4P UEF w0 47 WESRNT B
2740l Ik [11-15]. w2by £ Aol s B U 2
717} 2.07 ym} 0.37 pmel R ALUE BT 5
JRANES xSt FHEL EolUA sfpon, 22
O 29 £ v go] 2 2N ES] 3418 U 2H
47 euo| 0hE 47 A5 S WAL

2.4

[
[
-
I
==

2 Ao e 244 § R4 AEEE SAIA7]
7] 9lstol A2 The QAL 27]0] naE Feojfel L2
SHAA-1.5, SUMITOMO CHEMICAL Co., Ltd., Japan,
99.99%)1t S EL(AKP-50, SUMITOMO CHEMICAL
Co., Ltd., Japan, 99.99%)2 At&st¥ct 1 12 1%
& Q20U L B0} S o] AbA o) o]o]x| &
UEtHlow, 72F 4oy e 229 &%, 94 271,
BET 5782 & 10 e

neE LROY AES AR Yste] YAt 2717}
2.07 ym¢l &= d2ojur L Y1 0.37 pm 27]9] S
7¥7+ 9:1, 8:2, 7:3, 6:142 S35, 6:49] v| &=
=T oS SUfR AESt o, 24

stusly] ojel 24 A|&s} Alel S Eo) A& slE 0.9
wt%9] BEAMA|(BYK-111, BYK-Chemie, Germany)S &
J}stgict. violg PVB (Polyvinyl Butyral, Sekisui,
Japan)E At&stlen], Ztade= DBP  (Dibutyl
phthalate, Dajung, Korea)E AHR-Sto] BRI 27 vol%
@} P/B ratio 0.42 X[t &, ©10 mm¢l L F0oj} 2
AHE5to] 24A17F E9F %?Jo}@l o = |[EXe) e L |
A8l Sojele gm L A 2oie) URe] 7| EE A
7.101- 5 35 rpm_J A—EE 24}\]7]- 50]- oﬂo]?ﬂ _q-x—] 2 K]

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

AKP-50

AA-1.5

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. 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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