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ABSTRACT

The microstructure and microwave dielectric properties of dolomite type borates, CaZr(BO;), ceramics prepared by conventional
mixed oxide method were explored. The sintering temperature of CaZr(BO;), ceramics could be reduced from 1150°C to 925°C with
little amount of sintering additives. Microwave dielectric properties of 3 wt% Bi,O;-CuO added CaZr(BOs), ceramics sintered at
925°C were K~10.4, Q x f ~80,000 GHz and TCF~+2 ppm/°C. Thus obtained LTCC tape was co-fired with Ag paste for compatibility
test and revealed no sign of Ag reaction with the ceramics. Therefore, CaZr(BO;), ceramics is considered as a possible candidate

material for low temperature co-fired multilayer devices.
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Fig. 1. XRD patterns of CaZr(BOs), ceramics sintered at various
temperatures : (a)1,025°C, (b)1,050°C, (¢)1,125°C, and
(d)1,150°C for 2 h.
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Fig. 2. Bulk densities of CaZr(BO;), ceramics sintered at
various temperatures.
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Fig. 3. SEM photographs of CaZr(BO;), ceramics sintered at
various temperatures : (a)1,025°C, (b)1,075°C, and (c)
1,150°C.
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Fig. 4. Microwave dielectric properties of CaZr(BOj;), cera-
mics with sintering temperatures.
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Fig. 5. XRD patterns of CaZr(BOj3), ceramics with the amount
of 0.88Bi,03-0.12Cu0 addition. Samples were sintered
at 900°C for 2h:(a)l wt%, (b)3 wit%, (c)5 wt%,
(d)7 wt%, and ()10 wt%.
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Fig. 6. Bulk densities of CaZr(BOj3), ceramics with the amount
of 0.88Bi,03-0.12Cu0 additives.
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Fig. 7. Linear shrinkage of CaZr(BOj), ceramics with
temperatures for various amounts of 0.88Bi,0Os-
0.12CuO additives.
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Fig. 8. Back-scattered electron image of CaZr(BO;), ceramics
with 10 wt% 0.88Bi,05-0.12CuO sintered at 950°C for
2h.
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Table 1. Elemental Analysis Result of Phases in Fig. 8
Phase (atomic%)

Element
a b c d
B-K 24.47 - 23.41 -
O-K 60.17 59.98 56.79 80.85
Ca-K 7.09 18.77 14.81 1.67
Zr-L 8.00 20.12 4.86 14.46
Bi-K 0.28 1.13 0.13 3.02
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Fig. 9. Microwave dielectric properties of CaZr(BO;), cera-
mics with the amount of 0.88Bi,0;-0.12CuQ additives.
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Fig. 10. SEM-EDS analysis of CaZr(BO3), ceramics co-fired
with Ag-electrode at 925°C for 2 h.
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