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Evaluation and Optimization of Dispersion in Slurry Preparation of
Commercial LTCC Material
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(Hyeok-Jung Kwonz, Hyo-Soon Shln, Dong-Hun Yeo'?, Jong-Hee Kim', and Yong-Su Cho?)

Abstract

Laminated LTCC components of high integrity, fabricated by thick film process, are applied to
industrial field of IT technology along with miniaturization trend of electronic devices. Dispersion states
were examined by several evaluation methods with MLS-22, which is one of commercial LTCC
powders, to achieve optimal dispersion as basis for stable LTCC fabrication process. Slurry viscosity,
surface roughness of dip-coated slide glass, sedimentaion of slurry, and SEM observation of dried
surface were utilized with respective amount change of various commercial dispersants. Among these
commercial dispersants, optimal dispersion state was obtained with 0.4 wt% of BYK-111, from the
results of various evaluation methods.
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Table 1. Various commercial dispersants.

Dispersion
Name Property stzie
SN-9228 Nonionic ester Good
&llsdf;ig][) Natural oil Poor
Sorbitan Sorbitol+acid Gosdl
sesquioleate anhydrides 20
Alkyd
EFKA-1125 dispersing Poor
resin
Modified
EFKA-4401 polyacrylate Poor
polymer
(+) Charged
BYK-180 block Excellent
copolymer
BYK-111 | (") Charged | o ent
copolymer
BYK-162 Polyester Poor
Alkyl
BYK-9076 ammonium Excellent
copolymer
a) b)
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1. Evaluation method of dispersion. a)
sedimentation b) measurement of viscosity
c¢) measurement of roughness d) SEM
observation of dried surface.
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a8 4. HF BA4A gy Hde EaAvE AUMEASW BAA FRel @ dx 32W SEM #E
a-1) Sorbitan Sequioleate 0.4 wt%, a-2) Sorbitan Sequioleate 1.5 wt% b-1) BYK-9076 0.4
wt%, b-2) BYK-9076 15 wt%, c-1) BYK-111 04 wt%, c-2) BYK-111 15 wt%, d-1)
BYK-180 0.4 wt%, d-2) BYK-180 1.0 wt%.

Fig. 4. Optimized and excess dispersion state with various dispersants by SEM observation of dried
surface. a-1) Sorbitan Sequioleate 0.4 wt%, a-2) Sorbitan Sequioleate 1.5 wt% b-1) BYK-9076
04 wt%, b-2) BYK-9076 15 wt%, c-1) BYK-111 04 wt%, c-2) BYK-111 1.5 wt%, d-1)
BYK-180 0.4 wt%, d-2) BYK-180 1.0 wt%.

345



J. of KIEEME(in Korean), Vol. 21, No. 4, April 2008.

A4 A BRE WAE F9e b-D), D)
9 a1 geow WE® £29 344 Boln

ALk EE B}

Rom 48 BAYe Jehia
C

o A7He -2 d-DANE HHe| BALAT A
e D), d-DB vEstels AL izt
glol Rabal A7bgel We JGeA dFHA ¥
4 4HE dehls Aoz Bu¥ + Aok

Rz
[ —o— BYK-111
4 BYK-9076
—e— SN-9228
- Sorbitan Sesquloleat&
- BYK-180 /

L)

Roughness (um)
w > o

~
T

0.0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6

Oy 5. BAA FR e oE &g Ax
FHo ¥ 2= W3
Fig. 5. Surface roughness change of dried
slurry surface with varition of dispersant
amount.
a9 5% g3t

slide glassel <elelg & 73
BAA g3 wE g9 2% ¥sE A
BYK-1119] 4% 7}4 @& 249 2=3%8
A1, BYK-9076& Ag BAAES] A4
A ol AHY o M Fe 2W ZEFH
ol & ko] Atz H7EA Soll=
o] EAHAl Y drRo &
o5 A oA AAF Ay L =AY
Z3 & dxsta ok a8y BYK-9076¢ £4¥
252 243% Ayst Ax 2 SEMoew #Ed
olw] x| 9= W] aL3}7] Ag8E YeErga
Ao Oh: 9 39 3 3"y &gt dzxsH
= HAAY Ax BEaUAYOR AT AR 9
AT Az 7] o

346

&4d FAHo] o]Fofz Fo HAH golE YEHUN
. 2 A3} SN-9228% Sorbitan sesquioleateol
H| 3t BYK-111, BYK-180 ¥ BYK-9076= 37}
g st A Fol/l A ¥ S S #AY
ANow, HHo EAA FdFS HETF A
Heod 8y A4 A Fol7b w2 37HA
o] BAAE o] &3 HA AFelA WA W3E

&

8 & 8

Sedimentation Height (mm)
]

SN-9228 Sorbitan BYK-180 BYK-111 BYK-9076
Sesquioleate

a3 6. BAA FF HH 2N BAA F

Fol He A% Fol Wi

Fig 6. Sedimentation heights of optimized
dispersion state with various
dispersants.

FE37] JEUAY. F BYKA EAHAY F9 H

Aol A BAEE IA o7t gl &

AF Aolth a1y g& =4 Wy AYZHH

BAbAl gEe] Wl A EIHA e

BYK-1119] A$7F 7b8 4B AJA €& e

F e BSAZ AHUT

4. 2 2

LTCC ¥X9 BI4& R}y

el MLS-229 H& 7hsd —S’:Jﬂl THE
A T, BAA g w2
o Z4zhe] HAstE BabAl e
g &ege A4S v Prhety) %'ﬂ 7|EL
A HJ7hdEe A= 4N, Ad¥s |§ 29
g% FuAAY] FAY 2 vATE FUkE A&



3 A3} SN-9228 Sorbitan sesquioleate
H)3 BYK-111, BYK-180, BYK-9076 #AtAl¢
Babgdol Hojd AL 9 & 4 vk 1
MNE BAA g% ¥std gg B34
& A& BYK-1110] ¥4 Aol ¢ F
o EAAZ #GEA:, HHe EiA
0.4 wt% QS Felatgieh =3 B AT At
9 Z"d 9% g4 AV AR vAT=E

& 71Ee AEE4 2 A4 Eol 334D

X

aArtel =
ATE FRSANY F ARFAVATNELY
ITAEZEEdA7I e T e d8es F3st
A£[2007-S051-02, &S 55 th FEMIL

il

o 23

MO

[1] R. R. Tummala, "Ceramic and glass and
glass—ceramics packaging in the 1990s”, J.
Am. Ceram. Soc., Vol. 74, No. 5, p. 895,
1990.

[2] R. W. Vest, "Material science of tick film
technology”, Ceram. Bull., Vol. 65, No. 4, p.
631, 1936.

[3] FAE, ABFE, oFA, AaE, &3, HF3,
“vloly] g% W37l LTCC ¥ HolZ ]

347

(4]

(7]

(8l

)

[10]

[11]

A7 AN B =EA, A20Y A43, 2008 49

283 B4 vxE 9%, 27144483
3 =84, 1949, 123, p. 1112, 2006.

F. F. Lange, "Powder processing science
and technology of increased reliability”, J.
Am. Ceram. Soc., Vol. 72, No. 1, p. 3, 1989.
R. E. Mistler and Eric R. Twiname, "Tape
casting theory and practice”, J. Am. Ceram.
Soc., p. 67, 2000.

Y. Imanaka, "Multilayered low temperature
cofired ceramics technology”, Springer, p.
110, 2005.

K. Yoshi, "Role of steric hindrance in the
performance of surerplalas for concerete”,
J. AM, Ceram. Soc., Vol. 80, No. 10, p.
2667, 1997.

Awdhoot V. Kerkar, "Steric stabilization of
nonaqueous silicon slip: II, Pressure casting
of powder compacts”, J. Am. Ceram. Soc.,
Vol. 73, No. 10, p. 2886, 1990.

Y. Liu and L. Gao, "Deflocculation study of
aqueous nanosized Y-TZP suspension”,
Mater. Chem. Phys., Vol. 78, p. 480, 2002.
C. Galassi, E. Roncari, C. Capiani, and P.
Pinasco, "PZT-based suspensions for tape
casting”, J. Eur. Ceram. Soc., Vol. 17, No.
3, p. 361, 1997.

L. Wang, "Systematic approach of silicon
nitride I,
Dispersion of the powder”, ]J. Am. Ceram.
Soc., Vol. 83, No. 4, p. 697, 2000.

powder in organic media:





