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Evaluation and Optimization of Dispersion in Slurry Preparation of
Commercial LTCC Material
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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 shury, 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 state
SN-9228 Nonionic ester Good
(Fglsdll,lg}lll) Natural oil Poor
Sorbitan Sorbitol+acid Good
sesquioleate anhydrides }
Alkyd
EFKA-1125 dispersing Poor
resin
Modified
EFKA-4401 polyacrylate Poor
polymer
(+) Charged
BYK-180 block Excellent
copolymer
_ (+) Charged
BYK-111 copolymer Excellent
BYK-162 Polyester Poor
Alkyl
BYK-9076 ammonium Excellent
copolymer

a8 1.
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1. Evaluation method of dispersion.
sedimentation b) measurement of viscosity
¢) measurement of roughness d) SEM

observation of dried surface.
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Fig. 2. Viscosity change with variation of
several dispersant amount. a) SN-9228,
Sorbitan sesquioleate, b) BYK-111, BYK-
180, BYK-9076.

o] 04 wit%7F #7t" AN A 3L A
el ool B4 dkeke] E71d)
weh gEsh oAl FEE B & QU olg 2

Bl
it of

Ao BAA G WHAN dvHoz e
e BReE B B 94 EWel §33
of BAIES FHSHA Hr YAEWe) FHE
BAAS 2ol AAA Foh AT o8 9%
S @Atele] Art 383 Fusol Re A=
#& 4B, 28y A% Ages A
A5 BAAE £ 97 g6 9 e EAA



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

€€ WEL 50 A= moA Hol £¥d9 &
B& 771 AE7F FUbsA €9910]. &
A

Aol A SN-9228 HAtAle]l A% o] 0.3 wt%
N 05 wt H7Eek G vy F=E
Bulo] Zakge] FrRHE g9yl FAFHAUD
a8 bl A9 BYK seriesdlAE BYK-111%
BYK-90769] -9 ®4tA s#Fe] 0.3 wit%, BYK-
1800 A= #AkAl #3Fo]l 04 wt%olA 718 Be
AE e JeEhidd BYK-1113 BYK-180¢) 4
T EAAE 94 &% oldeE HIBE S A¢

A= HAx Fol uie A Yeluta gl 29 a)
9] BEAAS nlEe iAol w9 53 Ao
2 Basm de] HAAE HAE ALlA A
2o AT F7t dAuA Feol iAo Fw
He 44 #obg d9el W AL A & ¢
AATH11L

a9 32 &#eld SN-9228 EAHAIS 0 4
05, 15 wt% A734S o £88& d Z9 3o
AzAZ F ZWe mATFZE et B4
A el deko] 0.3, 04, 05 wt%E H71E a), b), ¢
o A9 vmAd Fd3 deEHe WL #AIY
T den, #Foz AsHE d) 15 wt%e F$
dqrae B2 ¢gagel FHHY a), b), o vI
RS o gl BoAE RE B F Yt o
H3t Azt 29 29 a)dlA SN-9228 BAtAl &
o] 03, 04, 0.5 wtkodlAE HEgto] & W3l
1 H=d e JEI 9o 15 wikdA =
AAZE B FUrEd wiE AEFhe]l FZ A
7het Aol Z dxge A ¢ YA
3% 4%  Sorbitan sesquioleate, BYK-9076,
BYK-111 ¥ BYK-180 2412 Z7 ®yAe A
b 49 04 wt%st A9 HiFE JHdA
sejgld | W FHY vATFZ ARt 1
4 a-1)9 A% 04 wt% Sorbitan sesquioleate &
AAE H7ME ASAdME ZWY 2R AHA
b-1), ¢-1) 2 d-1)¢ A%l Hstd BFEF A
ox BRItk Ea oldd HFgL a-2)9 7
A B2k BE3] #0d § 9 53 19 a-2)
29 b-2)¢ Hwsty |l =V ¥ =
ZEE U F F Ak 0T AL Bt
gol BATAHA TL3] Wi BX TA

A

]

ol M

Ho

T2 2k 2o 2

HettE ez Alsdn. g o] Anzg

g 3.

Fig. 3.

Al SN-9228¢] A 49 <99 &4t
A 3 Wsle W Az EW AL a)
0.3 wt%, b)0.4 wt%, c)05 wt%, d)1.5 wt%.
SEM observation of dried surface with
variation of dispersant amount for
SN-9228 dispersant. a) 0.3 wt%, b) 04
wt9%, ¢) 0.5 wt%, d)1.5 wt%.
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38 4. A EAA §%F 449 BAAV AMHASY B4 FF wE A= ¥W SEM #F
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 wtY%.

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 wi%, c-2) BYK-111 15 wt%, d-1)
BYK-180 0.4 wt%, d-2) BYK-180 1.0 wt%.
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Fig. 5. Surface roughness change of dried

slurry surface with varition of dispersant
amount.

I8 5% slide glassol €38E& ¥ ZHslo
BAA g o2 ¥W 2% W s #Fsigrh
BYK-1119] A% 71 w& EdU 2Z28¢E Yeh
R, BYK-9076& A& A ge H$ 24t
A o] AHY o vHg 2L ®¥W 2EFHES A
Ql F e EabAizh HMEHAE ASole HFH
44 g9d grd =& s e
ol AL dodA AAG HAF 2 =3 49
23 & 9x8n Yt 28y BYK-90769) ¥4
ZEE 2A% A7/ d= ¢ SEMez #E3F
oA e}= Hlw3y] oHE AIAHL Jeda
Ao o 9 Z®W F m"E &7 AxRH
t AN AR BFYHOE A% Ao 4
AEAT Az J)Fe] g FMEQ A7 de

Lo

il

d
R

P

O

¢
(o

a9 62 BAA FH BE (Y 29 By

HelE AAEE o183k

346

A HAo] o]FojH Fo HA ¥olE YEHNU
ot 1 A= SN-92283 Sorbitan sesquicleate®l
H|3ke] BYK-111, BYK-180 ¥ BYK-9076& #7
g &3 A golvt X &S #FY F
Adew, HHo EiA gFg HLe 2HAA
A &8989 4% FA T/t ¥ 37HA
o] BAAIE o] &% HA AFA v AT A5 E

=
L=

&

g & 8

Sedimentation Height (mm)
&

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

3™ 6. BAAl FF HH 2PN BAA F
Fol wE JF Eo] M

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

TEE7] FEAT. £ BYKA XA F$ F

Ao 20N BAAL 2A Aot gee &

A Rolth. 2ot T 24 Wi AR
2 gFe s A dEHA @
BYK-1118] A$7 7b¢ 4442 48 @
& Qe 2AAZ A5

£l

oo

=

i

4. 8 E

LTCC 349 A4S &Frsa7) 93t 8
B4 MLS-22¢] A& 7bed 244 7€ A
A% F, A g mE FHI}E DA
o} Zhzbe] HAsE BAA g A A=
g €889 A4S Hla Brhr] 8 7€
B4 B/pEEd A A4, 39S | 299
9% ZRAAY] FAY R vATE BHE AE



3t A7 SN-9228, Sorbitan sesquioleate E-2FA]dl
H3] BYK-111, BYK-180, BYK-9076 2k 2]
iAol Hold AL &9 & 4 AT 2 F9
ME A g% dsle] we 24 W gt
& A& BYK-1110] 3739 ¢tgAo] £33 HH
o BAAzZ Ad=Hdm:, HA EAA Fde
04 wt% & Atk T3 B A7 At
9 Z" % ¥d AHY 24U
W7 E 7€y HEEA 2 AA 3o 2P
sty eele] AL 37
2E& dye] EAAME A Z-'?—Zéii-_} F dE=

FET FPPoEAY 4§ 54

;!1.{:
Ih)
H

#HArte 2
¥ ATE AEENY ¥ ARFIATNFAY
&AL ABOE S5
2, FAES 53019 FEMI,

il
Rl

el

[11 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, 1986.

B8] F3E, AEE, o|FA, NaE &37F, A=3,
“uhle & W3y LTCC 29 ®ojxg

347

[4]

(5l

(6]

(7]

(8]

(9]

[10]

[11]

A7) AR 23 =EA], A2A A43, 20083 49

zed 540 WA 99, AV AAARSL
Fg=74, 194, 123, p. 1112, 2006.

F. F. Lange,
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,

2|
=

"Powder processing science

"Multilayered low temperature
cofired ceramics technology”,
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,
nonaqueous silicon slip: I, Pressure casting

Springer, p.

"Steric stabilization of

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 organic media: 1I,
Dispersion of the powder”, J. Am. Ceram.
Soc., Vol. 83, No. 4, p. 697, 2000.

powder in



