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Abstract

To co-fire with commercial LTCC (Low Temperature Co-fired Ceramic) materials at 850°C ~ 880°C, different contents of
B,0; were added to the Bi;O3-ZnO-Nb,Os (BZN) ceramics. According to the test results, the cubic phase of BZN was

transformed into orthorhombic in all the test materials.

BiNbO, phase was formed in test materials with 2 ~ 5 wt% of
B,0; addition. The phase transformation of cubic BZN was controlled during

the synthesis process with —excess ZnO

content. The Cubic and orthorhombic phases of BZN could coexist and be sintered densely at 850°C/2hr:
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1. Introduction

Bi,03-Zn0O-Nb,O5 ceramics have been attracted much
attention to be co-fired with LTCC materials due to its low
sintering temperature.[1-2]. BZN ceramics possesses two
phases. One is Bi,Zn,;Nb,;07 and the other is Biz»ZnNbs),
-O7. Bi,Zn,;3Nby 30, belongs to the Cubic Pyrochlore Phase
(C-BZN). The dielectric constant temperature coefficient of
C-BZN is ~ -400ppm/ °C. Bi;;ZnNb;,0; belongs to the
Pseudo Orthorhombic Phase (O-BZN). The dielectric cons-
tant temperature coefficient is ~ +200ppm/ °C. Being the
positive and negative dielectric constant temperature
co-efficient, the NPO (negative positive andnear zero) spec
of dielectric constant temperaturecoefficientcouldbe obtain-
ed by a proper mixing ofthese twophases. In this paper,
the flux of B,Os is used to discuss the di-electric properties
and phase transformation of BZN ceramics sintered at low
temperatures.

2. Experimental and Results

The BZN ceramics are synthesized by two stages. Th
e first synthesis process is toweigh ZnO and Nb,Os by
the stoichiometry of 4/3 and 2/3 mole ratio to obtain t
he C-ZN ceramic. 1 and 3/2 mole ratio of ZnO and
Nb,Os ceramics are weighed to obtain the O-ZN powde
r. The C-ZN and O-ZN powders are calcined in air at
1000°C for 4hrs respect-tively. The second synthesis proc
ess is to add the BiO; ceramic to C-ZN and O-ZN po
wders to obtain the C-BZN and O-BZN materials by t
he stoichiometry mole ratio. The C-BZN and O-BZN
powders were calcined in air at 800°C for 4hrs.45.5g of
C-BZN and 54.5g ofO-BZNwith0.5wt% to 5 wt% of B203
fluxare mixed in alcohol with 2mm Zirconia beads for
24hrs Detail chemical composition and sample number is
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listed in Table 1. After drying, the BZN powdersarepressed
uniaxially into pellets with 10 mm diagramand 1.65 mm
thickness. The test materials are sinteredata temperature
regime from 830C to 930C in air for 2 hrs. The-
sinteredpelletareanalyzed byx-ray.The micro-structure and
fracture surface were observed by SEM.

Table 1. Sample number and chemical composition.

Sintering Extra ZnO adding
flux before C-ZN and

Sample C-BZN O-BZ B,0; O-ZN calcine pr
number (g N@g (wit%) ocess
Bos-BZN 455 545 0.5 -
B,-BZN 455 545 1.0 -
B;-BZN 455 545 3.0 -
Bs-BZN 455 545 5.0 -

Znys- Bs-BZN 455 545 5.0 0.5

Zn,- Bs-BZN 455 545 5.0 2

Zns- Bs-BZN 455 545 5.0 5

Zn;s- Bs-BZN 455 545 5.0 7.5

Fig. 1 illustrates the x-ray diffraction of C-BZN and
O-BZN. It showes that the purecubic and pseudoor
tho-rhombic pyrochlore phase saresyn the sized. No extra
x-ray peak sare found in the C-BZN and O-BZN with
7.5wt% of excess ZnO before C-ZN and O-ZN calcine. It
impliesthe high so lubility of Zn2+ ions in the C-ZN and
O-BZN crys-tals [3]. Fig. 2 illustrates the x-ray diffraction
of Bx-BZN materials sintered at 850 C. It showes that the
cubic BZN phase disappeared (20~29.20) in all the test
materials. It reveals that the BiINbO4 phase appeared in the
B203 >2wt% materials. Fig. 3 illustrateses the x-ray
diffraction of Zny-B5-BZN material ssinteredat 850C. It
shows that both the C-BZN and O-BZN phases could coexist
in the BZN materials. The BiNbO4 phase has disappeared.
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Fig. 1. X-ray diffraction of C-BZN and O-BZN.
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Fig. 2. X-ray diffraction of B,-BZN materials sintered
at 850°C
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Fig. 3. X-ray diffraction of Zn,-Bs-BZN materials sintered
at 850 °C.

X-ray peaks of C-BZN ((022) plane) and O-BZN((222)
plane)are integrated. The ratio of C-BZN integrated area

and C-BZN plus O-BZN (C/C+O ratio) are illustrated in fig.

4. It shows that the C/C+O ratio is not affected by sintering
temperature.
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Fig. 5(a) presents the correlation of dielectric constant
and sintering temperature of B,-BZN. It shows that the
dielectric constant decreases with increasing B,O; addition.
For the Zny-Bs-BZN materials, the correlation of dielectric
constant and sintering temperatureis presented in fig. 5(b). It
indicates that the dielectric constant is not affected by the B,Os.
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Fig. 4. correlation of C-BZN ((022) plane) integrated
area /C-BZN + O-BZN((222) plane) integrated
areaand the ZnO content.
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Fig. 5. Correlation of dielectric constant and sintering
temperature of (a) B,-BZN, (b) Zn,-Bs-BZN
materials.

3. Summary

The firing of mixed C-BZN and O-BZN ceramics with

B,0s flux would lead to the transformation of C-BZN to
O-BZN. The excess Zn2+ ions solved in the C- BZN could
suppress transformation.
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