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Abstract: To meet the urgent demand of next-generation electronic tuning devices for high dielectric
tunability, superior temperature stability, and strong breakdown performance, barium strontium
titanate (BST) is selected as the matrix and co-doped with La and Mn to form (Bay g5 Sto. 505 )1
La, Ti;,—,Mn,O;, where the La and Mn contents are 0.25%, 0.5%, 0.75%, and 1. 0%, aiming
to achieve both high dielectric tunability and low dielectric loss. By employing the two-step sintering
method and optimizing sintering parameters, ceramic samples with more uniform grain size
distribution and denser microstructure are obtained. Experimental results show that compared
with the conventional solid-phase sintering method, BST ceramics prepared via the two-step
sintering method exhibit smaller and more uniform grain sizes as well as higher density. In terms
of dielectric tuning performance, when the La and Mn contents are both 0. 5%, the BST ceramics

prepared by the two-step sintering method demonstrate a dielectric tunability of 72. 7%, a
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dielectric loss of 0. 0011, and a calculated figure of merit (FOM) reaching a maximum of 661,
nearly 40% higher than the 473 achieved by the solid-phase sintering method. The relative
standard deviation of dielectric tunability in the temperature range of —10 °C to 60 C is 0. 29,
approximately 20% lower than that of the solid-phase sintering method. Additionally, the
breakdown field strength increases from 118. 06 kV/cm to 140. 19 kV/cm, an improvement of
18.7%. The experimental results indicate that the two-step sintering method synergistically
enhances both the FOM and breakdown field strength of BST ceramics, meeting the new

requirements of temperature stability for next-generation electronic tuning devices and further

advancing the potential of BST materials in the electronic tuning device field.
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Fig. 1 Process of fabrication for BST ceramics via two-step

sintering method and solid-state sintering method
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Fig. 2 Sintering curves of two-step sintering

method and solid-state sintering method
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Fig. 3 X-ray diffraction patterns of BST ceramics prepared

by two methods
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Table 1 Experimental data of BST samples

ke AR/ RORIRAE/ kg BUERE/
ks A pm 2% %
C-0. 25 64.790 43 4. 96 0. 891 96. 09
C-0.5 64.254 74 3.74 0.877 96. 97
C-0.75 64.081 63 3. 36 0.823 97.68
C-1.0 63.358 95 2.56 0. 824 96. 41
T-0. 25 64.543 93 2.69 0.797 98.03
T-0.5 64.43779 2.35 0. 819 98. 49
T-0.75 64.028 8 1.57 0. 784 98. 86
T-1.0 63.75072 1. 44 0. 760 98. 26
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Fig. 4 SEM micrographs of BST ceramics prepared by two

methods
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