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Abstract: With trend of the miniaturization and the high-functionalizing of mobile communication system, low-loss
microwave dielectric materials are widely used for high frequency communication components. These dielectric
materials should be co-sintered with highly electric-conducting metal such as silver or copper for high-frequency
and thick film process application. Sintering temperature of Ca[(Lii3Nbas3)ixTix]Os.4, which has excellent dielectric
properties such as e, above 40, quality factor (Q-fy) above 16,000 GHz, and TCF (temperature coefficient of
resonant frequency) of -20~-10 ppm/TC, is reported as high as 1,175C, so it could not be co-sintered with silver
or copper. Therefore in this study, low-temperature melting glasses of Zn-B-O and Zn-B-Si-O systems were added
to Ca[(Li;sNbys)osTip2]0s.» to lower its sintering temperature under 900°C without losing excellency of dielectric
properties. With 15 weight % of Zn-B-Si-O glass and sintered at 8757, specimen showed density of 4.11 g/em’, ¢
. of 40.1, Q-fy of 4,869 GHz, and TCF of -5.9 ppm/C. With 15 weight % of Zn-B-O glass and sintered at 87
57, specimen showed density of 4.14 g/cm®, e, of 40.4, Q-fy of 7,059 GHz, and TCF of -0.92 ppm/C.

Keywords: Microwave dielectric properties, [Ca(Li;sNda3)02Tios]Oss, Zn-B-O, Zn-B-Si-O, LTCC (low temperature

co-fired ceramics)
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Fig. 1. XRD patterns of Ca[(Li;3Nbas3)osTio2]Os.5 specimens
sintered at 875C for 2 hours with Zn-B-Si-O: (a) 10 wt%, (b)
15 wt%, (c) 20 wt%, and Zn-B-O: (d) 10 wt%, (e) 15 wt%,

(D 20 wt%.
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Fig. 2. Bulk density of Ca[(Li1/3Nb2/3)0‘gTio‘2]03.a
sintered with Zn-B-O and Zn-B-Si-O at various temperature

specimens

for 2 hours.
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Fig. 3. Microstructure of Ca[(Lil/gN-bz/g)o,gTio_z]03.5

specimens
sintered at 950C (a) and (d) 875C, (b) and (c) for 2 hours:
(a) 10 wt%, (b) 15 wt%, and (c¢) 20 wt% Zn-B-O, and (d) 10
wt%, (e) 15 wt%, and (f) 20 wt% Zn-B-Si-O.
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EDS results (wt%)

No. Ca Nb Ti Zn Si 0}
Spectrum 1 2296 3194 243 6.75 35.90
Spectrum 2 20.87 36.69 1.00 5.79 35.63
@ Spectrum 3 27.78 3240 322 7.52 34.06
Spectrum 4 31.32 32.14 36.52
Spectrum 1 24.23 33.38 023 42.13
) Spectrum 2 25.88 35.61 0.21 38.29
Spectrum 3 27.86 35.80 238 4.90 28.95
Spectrum 4 2622 2659 2.11 7.11 37.93

Fig. 4. TEM images and EDS results for Ca[(LiisNbas)os
Tip2]Os.5 specimens sintered with (a) 15 wt% Zn-B-O and (b)
15 wt% Zn-B-Si-O. Specimens were sintered at 875C for 2
hours.
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Fig. 5. Dielectric constant (¢.) of Ca[(LiisNbys3)osTio2]Os.5
sintered with Zn-B-O and Zn-B-Si-O for various amount of
added glasses after sintering at 950C (10 wt%), 875C (15,
20 wt%) for 2 hours.
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Flg. 6. Quality factor (Qfo) of Ca[(Lh/3Nb2/3)o_gTi0_2]03_5

sintered with Zn-B-O and Zn-B-Si-O for various amount of
added glasses after sintering at 950C (10 wt%), 875C (15,
20 wt%) for 2 hours.
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Fig. 7. TCF of Ca[(Li1/3Nb2/3)o_gTi0‘2]03,0\ sintered with Zn-B-O
and Zn-B-Si-O for various amount of added glasses after
sintering at 950C (10 wt%), 875C (15, 20 wt%) for 2 hours.
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