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Development of Crystallizable Glass for LTCC
(Low Temperature Co-fired Ceramic) with High Performance

Yoshiaki MATSUMURA, Juji ISHIGAME and Yasuhito KUDOH

Research and Development Center, Electronics Division,
Sumitorno Metal Mining Co.,LTD.

Abstract

Advantages of LTCC (Low Temperature Co-fired Ceramic) have been known as follows: (1}
low resistivity metals such as gold, silver or copper can be used, (2) low dielectric
constang, {3} low thermal expansion coefficient. On the other hand, mechanical strength
of these ceramics are lower than that of conventional alumina substrates for
electronics devices. We succeeded in developing new glass -ceramic maierial for LTCC,
which had the bending strength of about 350MPa as high as that of conventional alumina
substrates. This material consists of the crysiallizable glass system (510z- AL:Os-
B20s-Zn0 - Ca0-PbO system) and alumina powder as a filler, and indicates crystalline
precipitates of anorthite (Ca0+ Al:Os+ 2510} and gahnite (Zn0 -+ AlOs) during firing.
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Fig. 1 Scanning eleciron micrograph
of the erystallizable glass
after firing. (900°C, 20min.}
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Table 1 Properties of Anerthite® ¥

‘Thermal expansion coofficient (X107 degy 48
(50-700°C )

Dielectric constant { | Miz)
Bending strength (MPa)

6.2
190

Tabie 2 Properties of the crystallizable

glass
Glass iransition temperature (°C ) 655
{Griginal glass)
Dilatometric sofiening point {°C) 687
{Original glass)
‘Thermal expansion coefficient (X110 7 fdeg.) 5.5

{After crystailization, 20-4007C )
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Fig. 2 ¥RD identificaiions of the crystallizable

glass after firing. (800 °C, 20min.)



BALHOGN T/ —H 1 FOBETHISE, R
@RI, S0CDERTT AT FEDXK
FLTF ST PRI T BEEMEAT S
ATHBELENDID,

31 745—-&LTO7 N EF+ORE

~ BT, TS v P RO LD AR
HYER TS, SHETINE-T
25y ¥ OREREE LA 0. SR,
Ry (WEHROEHoALF-ZHA
EHL) TR ENLoTHEBLAAY % |
REHBIENTEDY . BRILA S XhicH
HT AR LHBMICTS RDBERAREDEY
BIEGTHL, 745 —ELTOBR#MEE-T
Wwa, LHrLl, BHIEA 5 ABETENIDO
BOF /A bEFHIETHEITHRET
100MPaf2RE T LAE < o~ BRI 7L 3 SR
YERRE (300~400MPa) BNV, T T 7
45— ORI REIZADTHEN, Beld
745 LTFNAIFERGE, SEEERL
RSG5 ARIEE LR XY A FRRO—D
ELT, 745 —ELTOTHI FEERLA
5 2 EDFEHETIENICRIE LTV 5,
BlELT, 74— P EBOWEES
ETNLIFERWIRSI>WTHRS, Fig,
3 ENThDT7 4 7 —ORME & dhiF gD
BUER, Figd \ 5 K74 2—ORINBE&HE
HO X SR (000°C, 205 THER) OBFRE
ThENRYT, W 3 Silhidke o,
Zo2wE0mm, oy FRE - RO, Smm/min O5#
THEE L, LD, PharERRRLAERT
B, DA COBRMEC BT AETO L
OO X St bE L. (REL.
0% TEIHSETRBICLARERTAR OGNS, )
T POXEBENMETL TS, 7/
—H A4 POXBEESBETFTE0EIALT 00
BRI & o TR R 5 RO -
Ll EIEBERLTVWAEELALRA, ThicH
L, PREFEBREMUARTRT I SO
WZ T & B RILA 5 R D

400 -
& Aluming lter

= ® Fircon fifler I
£ I
£ 5
5 meh il
2 N
: {
@ maié ?

H 1 k i H t

o i 20 30 40 50 80
Filer contant [widh}

Fig.3 Relationship between each filler
content and bending sirength
{3-point method),
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Fig.4 Relationship between zircon filler
content and XRD intensity of the
samples after firing.
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Fig,5 Relationship between glumina filler
content and XRD intensity of the
samples after firing.
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Fig.6 Relationship between soaking time
and intensity of XRD.
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Fig.7 Schematic illustration showing the
sintering process for the anorthite-
and gahnite-containing glass-
ceramic system.
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Fig.8 Scanning electron micrographs (BE images) of the anorthite-and

gahnite-containing glass-ceramic samples.

Amount of the gahnite

crystalline in sample (&) was more than that in sample (B).
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Fig. 9 Scanning electron micrograph of the
gahnite-coniaining glass-ceramic,
This material had no lead and no
alkali,
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Fig, 10 Scanning electron micrograph of
the cordierite-containing glass
ceramic which had low dielectric

constant,
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