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Abstract Crystal structure, microstructure, and dielectric properties of the (Ca, Sr)(Zr, Ti)O; (CSZT) system has been
studied as a function of sintering temperature and MgO addition for microwave applications. A single-phase CSZT powder
with the orthorhombic crystal structure was obtained by the solid-state reaction method. The powder compacts were
sintered at 1200°C, 1300°C, and 1400°C respectively. All the sintered samples had a single-phase orthorhombic crystal
structure and grain size increased with sintering temperature. In the case of 1 mol% MgO addition, the orthorhombic crystal
structure was the main phase; however, a secondary phase appeared during sintering at 1400°C, as determined by EDS
analysis. At 1400°C, the undoped and MgO-doped CSZT had almost similar grain size distribution and densification but
the grain size distribution became slightly narrow. The MgO-doped CSZT showed excellent low-loss dielectric properties:
g, = 34.14, tand = 0.00047, 7, =-3.58 ppm/°C at 1 MHz.
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Fig. 1. Room temperature X-ray diffraction patterns of powder

calcined at 1000°C, as well as undoped and 1 mol% MgO-

added (Cay;Sr,5)(Zryo;Tiy ;)05 (CSZT) samples sintered at (a)
1200°C, (b) 1300°C, and (c) 1400°C for 2 hours in air.

3. &3 3

Figure 104 (Cay;S193)(Zry 97 T1y 03)O;  (CSZT) B
w2 9 2438 "] XRD AH4E & F AUtk MgO
7} A7 A ek CSZTE 3k F 1200°ColA] 1400°C
2 24898 1, 28 2504 orthorthombic CaZrO,
(PDF 35-0790)2} orthorhombic SrZrO,(PDF 44-0161)
o] Fhol|l flAIshs L8R ERIHUSH o]t

AEEA @it sk F ad AS Tl AR

—=— CSZT
264.0 L ecszr
% 263.54 \¢<:
[}
g
=)
2
o 263.01
.2
e
a
262.5 . : .
1200 1300 1400

Sintering Temperature (°C)

Fig. 2. Correlation between sintering temperature and lattice
volume in (Ca,,Sry;)(Zry;Tig03)O; (CSZT) and 1Mg-CSZT
samples sintered at 1200°C to 1400°C for 2 hours in air.
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Fig. 3. SEM micrographs of (a) (Ca,,Sr;)(Ztye; Tl ;)O; CSZT and (b) IMg-CSZT samples sintered at 1300°C, (c) (Cay,Sty5)(Zro; Ty 03)O5

CSZT and (d) 1Mg-CSZT samples sintered at 1400°C, along with grain size distributions of (¢) CSZT and (f) 1Mg-CSZT sintered at
1400°C.
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