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Fabrication of LTCC Multi-layer Circuit Board made of Glass—AlkO3 Composites
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Abstract

Multi-layer circuit card for semiconductor inspection was fabricated by LTCC technology. After a
proper impedance design without electrical interference, ceramic tapes with the composition of
Ca0-Al203-Si02-B203 glass and Al:Os were prepared. The electrode with silver paste printed on the
tape. Printed ceramic sheets were then laminated and sintered. Densities and dielectric properties were
measured. The microstructure, fracture surface of the region of via and matching state of substrate-
electrode were observed. The durability of plated outside electrode were examined by hardness and
scratch test.
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Fig. 1. Flow chart of LTCC process.
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Table 1. EDX analysis of used powder for
production of ceramic sheet.
Element | Wt% | A%
(0] 41.96 58.69
Na 2.05 1.99
Mg 1.24 1.14
Al 15.22 12.62
Si 25.68 20.46
Ca 7.18 401
Ba 6.68 1.09
= 2. Azt AEE wE=EEY ALEd £
ZA.
Table 2. Compositions of slurry for production
of ceramic sheet.
AbO3+Glass Powder 100
TO!u?3r§l6§§anol Solvent 80
KD1 Dispersant 0.5
. Bes Binder 10
DBP plasticizer 6
Oleic Acid plasticizer 0.5
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Fig. 5. XRD patterns of ceramic sheets sintered

for 30 minutes at different temperatures
(a) 85T (b) 80 C (c) 875 C (d) 900 C.
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Fig. 9. (a) Delaminated ceramic sheet with voids

(b) Crosssectional structure and line scan

image of good laminated ceramic sheet.
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A EE FFE, R AFTES
F A AAAPor YTAHS =AYt
AAZAL &0 ColM 30RozZE RO
9, F7I2 CaALSi:0s%d°] AEHAT. 2449 Al
gelxo HFE 284 e, FF5ES 13 % U9,
TA44E 100 MHzAlA 72F o2 dAFAL,
A& (tand) e 14~27x107¢ e ngonH
ALx7t EE&FE gol St R AT
A& A7 Yt UAR FHs=EFs
a2 el Bz F7k EF® A, /AN v
T &R e gEAFTE 4E F UdY A

4P



Ml A Ea 1359 dFoR o]Foj LTCC
3 ar|9s AFHez Az

#Atel 2
o] =E2

wBe 20065HdE Houistam wuldTH)
(2006AA208)¢] E&< wol ATHAFL ool
A=

210 Z¢
[11 D. Amey and P. Barnwell, "Ceramic
Technology for Integrated Packaging for
Wireless”, IEEE Integrated Circuits

Symposium, p. 63, 1999.

[2] C. Q. Scrantom and ]J. C. Lawson, "LTCC
Technology: Where We are and Where
We're
technologies for wireless applications, p.
193, 1999.

[3] Ag7), o)$A4, A=A, wFE, ‘FFaA W
23 LTCC MNesd”, Aen~E, 84, 33,
p. 12, 2005.

Going”, IEEE Symposium on

[4] A&, oJ%8F, A, 2%, “AARAE
EA3 Agea” AgEls, 1935, po 71,
2007.

[5] O. Dernovsek, A. Naeini, G. Preu, W.

Wersing, M. Eberstein, and W. A. Shiller,
1.TCC

microwave application”, J. Eur. Ceram. Soc.,
Vol. 21, p. 1693, 2001.

glass-ceramic ~ composites  for

(6] &%, o144, o8&, “Glass frit % TiO:
7kl W& LTCCE wholazst {HA

FAEAR, ANAAARGI=TA, 174, 9
3, p. 942, 2004.
(7] A&, &4, A4E, IEs, ‘A2 A

= nn

gl 28 Si02-B203-R(Ca0, BaO, ZnO,
Bi:0s) EiArdA Agd/fE BAe &
A" ANAAANSGS =EA, 204, 13, p.
19, 2007.

[8] Y. J. Choi, J. H. Park, J. H. Park, S. Nahm,
and J. G. Park, "Middle- and high
permittivity dielectric compositions for low-
temperature co-fired ceramics”, J. Eur.

Ceram. Soc., Vol. 27, p. 2017, 2007.

515

A7) AR A weha] =54, A1 A6E, 20081 6

J. J. Bian, D. W. Kim, and K. S. Hong,
"Glass-free LTCC microwave dielectric
ceramics”, Mat. Res. Bull, Vol. 40, No. 12,
p. 2120, 2005.

[10] Q. L. Zhang, H. Yang, J. L. Zou, and H. P.
Wang, "Sintering and microwave dielectric
properties of LTCC-zinc titanate multilayers”,
Materials Letters, Vol. 59, p. 880, 2005.

[11] @33, 2EH, F&32, E33, 4d4%F, 2T
3], FAh, “BaSn(BOz): Mtz A2i7

4 FAEA", FxAE s A, 439, 23,
p. 92, 2006.

[12] $+5, “LTCC 2 $A a4 MLCCE A4
A glass”, Algtv|2=E, 84, 33, p. 44, 2005.

[13] K. Watanabe, "Coalescence and crystallization

in powder high cordierite glass”, J. Am.

Ceram. Soc., Vol. 85, No. 4, p. 102, 1985.

C. C. Cheng, T. E. Hsieh, and I. N. Lin,

"Microwave dielectric properties of glass—

ceramic composites for low temperature

co-firable ceramics”, ]J. Eur. Ceram. Soc.,

Vol. 23, p. 2553, 2003.

K. G. Ewsuk, L. W. Harrison, and F. ].

Walezak, "Sintering glass—filled

composites: Effect of glass properties”, Vol.

1[B], p. 969, Ed. by G. L. Messing e.a.,

American Ceramic Society, Westerville, OH,

1988.

[16] K. G. Ewsuk "Ceramic-filled glass composite

sintering”, Vol. 5, p. 279, Ed. by K. M. Nair

e.a., American Ceramic Society, Westerville,

OH, 1990.

M. Valant, D. Suvorov, R. C. Puller, K.

Sarma, and N. M. Alford, "A mechanism

for low temperature sintering”, J. Eur. Cer.

Soc., Vol. 26, p. 2777, 2006.

[18] M. Valant and D. Suvorov, "Microstructural
phenomena in low firing ceramics”,
Materials Chemistry and Physics, Vol. 79,
p. 104, 2003.

[19] P. Liu, H. Ogawa, E. S. Kim, and A. Kan,
"Microwave dielectric properties of low-—

sintered  Cal(LisNbz3)Ti]lO3-s

J. Eur. Cer. Soc., Vol. 24, p.

[14]

[15]
ceramic

[17]

temperature
ceramics”,

1761, 2004.
P. W. McMillan, "Glass Ceramics”, p. 209,
Academic Press, NY, 1979.

[20]



J. of KIEEME(in Korean), Vol. 21, No. 6, June 2008.

[21] E. S. Kim, B. S. Chun, J. D. Kim, and K. Sci. Eng. B, Vol. 99, No. 1, p. 246. 2003.
H. Yoon, "Low-temperature sintering and [22] Y. Imanaka, "Multilayered Low Temperature
microwave dielectric properties of Cofired Ceramics(LTCC) Technology”,
[Cans(LiosNbos)oalossZnossTiOs ceramics”, Mater. Springer Inc., NY, 2005.

516



