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Fabrication of Temperature Stable LTCC with Low Loss

Yong-Chul Kim and Kyoung-Ho Lee
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Abstract ZnWO, shows excellent frequency selectivity due to its high quality factor(QX{) at microwave frequencies.
However, in order to use ZnWQ, as multilayered wireless communication components, its other properties such as
sintering temperature(1050°C), t(—70ppm/°C) and €(15.5) should be modified. In present study, TiO, and LiF were
used to improve the microwave dielectric and sintering properties of ZnWO,. TiO, additions to ZnWO, changed 1;
from negative to positive value, and also increased €, due to its high T(+400ppm/C) and £(100). At 20 mol% TiO,
addition, T; was controlled to near zero ppm/C with £=19.4 and QX f=50000GHz. However, the sintering temperature
was 1100°C. LiF addition to the ZnWO,+TiO, mixture greatly reduced the sintering temperature from 1100°C to 850°C
due to liquid phase formation. Also LiF addition decreased the T; value due to its high negative T; value. Therefore, by
controlling the TiO, and LiF amount, temperature stable LTCC(Low Temperature Cofired Ceramics) material with low
loss in the ZnWQO,-TiO,-LiF system could be fabricated.
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Fig. 1. Dielectric properties of (1-x)ZnWO4+xTiO,

system.
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Fig. 2. Microstructure of ZnWO, with TiO, addition.
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Fig. 3. DTA result of LiIF+ZnWQ,. mixture.
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F. 4. Dielectric properties of (1-x)ZnWO+xTiO,+0.1wt%LiF
system.

)

fAe 2 S35 2ol W Znwodl TiO,
2 LiFE #H7isld A2LAo] 7Hedia F3r L%
et Aol 43 vlfEA LTCC AL /Nadzxt
pe=

ZnWO ll 20mol% HA7F TiO= F4EE 15.5
A 1M ER F7H7)3 FRFEG L2ATE 7000
A =2ppm/°CE WA ZI oY AF2E9] ZHhe fl
ot 284 35mol%e] Ti0y7t A7FE Znwogll 1.0

344

wt%2] LiFY] H7h= 2Z2EE 850°CE ¥E 4+ 9l
A3 ol xFa FAHEAL 32~-35mol% TiO, 2 1.0
wt%2 LiFS] 3H7ke #3& 20~225 EFAAS
26000~29000GHz, F3AF3+ LEAF +10ppm/°C
£ Bole 850°ColA &AFe] 71edt mto]lazs §4
AE AZY 5 Y}t "EH Zawoel TiO, 2 LiF
9] A= Fur xRS zhe Add LTCCE
Az £ At

#HAle| =2
B A3 AT AF sHIgSy A
BITFARZEAZAE (FAME: R12-2002-052-03001-

0y A el g Adui}.

=l

&

Mo

[1] R.C. Frye, “The Impact of Passive Component Inte-
gration in Mixed-Signal Application,” 1996 IEEE
EPEP Digest ,pp.181-183, 1996.

[2] J. Rector, “Economic and technical Variability of Integral
Passive,” 1998 IEEE ETCT Digest, pp.218-224, 1998.

[3]1 R.L. Brown, PW. Polinski, “The Integration of Pas-

sive Components Into MCMs Using Advanced Low -

Temperature Cofired Ceramics,” International Journal

of Microcircuit and Electronic Packaging, Voll6,

No.4 ,pp.328-338, 1993.

W.Eurskens, “Design and Performance of UHF band

Inductors, Capacitors and Resonators Using LTCC

Technology for Mobile Communication Systems,”

IEEE MTT-S Digest 3, pp.1285-1288, 1998.

B.W. Hakki and P.D. Colemann, “A Dielectric Reso-

nator Method of Measuring Inductive Capacities in

the Millimeter Range,” IRE Trans. Microwave The-

ory Tech., Vol. MTT-8, pp.401-410, 1960.

W. E. Courtney, “Analysis and Evaluation of a Method

of Measuring the Complex Permittivity and Perme-

ability of Microwave Insulators,” IEEE Trans. Micro-
wave Theory Tech., Vol. MTT-18, No. 8, pp.476-

485,1970.

24, 2AFY, A¥H, o34, Lig A

MgTiO,-CaTiO; A AlgtY fd#e] vlola2ohf-4d

B4, A7) AR 8 83812],14(3), pp.190-196, 2001.

e, oA, g, o193, “(1-x)BaMgy; Tay

3)03-xBa(Co;sNby3)0; (x=0.25~0.5) Algtqe] 3=

% wpolaz o fAEA," HAAAA B EEA, 14(3),

pp.197-201, 2001.

[9] K. Wakino, K. Minai, and H. Tamura, “Microwave

(4

[y

(3]

(6]

{7

(8]



2= A A4 LTCC A=

Characteristics of (Zr,Sn)TiO; and BaO-PbO-Nd,0;-
TiO, Dielectric Resonators”, J. Am. Cerm. Soc.,
67(4), 278-281, 1984.

[10] W. Wersing, “High Frequency Ceramic Dielectrics

345

and Their Application for Microwave Components”,
in Electronic Ceramics, edited by B.C.H. Steele,
Elsevier Applied science, London and New York,
1991.



