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ABSTRACT

Dielectric and pyroelectric properties of Bagq, 51y 110; (BST) thin plates and films were investigated. For
BST thin plates, maximum dieleciric constant and pyroeleciric coefficient were observed at arcund 24°C,
and pyroelectric characteristics were improved as applied bias field was mcreased. When the electric field
of 4 kV/cm was applied to the tlun plates sintered at 1400°C, the pyroelectric coefficients over 4% 107" C/
em”K were obtained m the range of 0~40°C. BST thin films deposited using rf magnetron sputtermg showed
[001] preferred orientation at substrate temperatures above 500°C. On the conlrary to the thin plates, the
dielectric constants of the thin films gradually mereased above 15°C, and decreased as applied hias held in-
creased. The pyroelectric coefficients of thin films were lower than 1/10 of those of thm plates.
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Table 1. RF Sputtering Conditions for BST Thin Film
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BST target diameter 3inch

Rf power 100 Watt
Target-substrate distance | 63 mm

Substrate temperature 400, 500, 600, 650°C
Spuftering gas flow rate Ar; 10 scem

Gas pressure 23107 tory
Deposition lime 60 run
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Fig. 1. Dielectric constants and dissipation factors as

a function of temperature for BST thmm plates
sintered at 1350°C and 1400°C.
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Fig. 2. (2} Dielectric constants and (b) dissipation fac-
tors measured under DC bias field as a func-
tion of temperature for BST thin plates sint-
ered at 1400°C,
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Table 2. Dielectric and Pyroelectric Properties of BST Thin Plates at Transition Temperature

Sintering temp. Bias T.* Px. Fy Fn

¢ (kV/om) ey | (ClemK) E: tand ety | e
1350 1 21.2 2.55E-7 B467 0.068 141 0.0126

2 221 4 44E-7 6411 0.072 196 0.0175

3 22.8 4.32E-7 5340 0.069 292 0.0259

4 23.4 7.04E-7 6054 0.064 405 0.0363
1400 1 231 2.04E-7 6477 0.035 163 0.0207

2 24.0 4 40E-7 6431 0.031 306 0.0418

3 247 7.55E-7 6083 0.029 459 0.0623

4 250 1.22E-6 5620 0.028 536 0.0706

*Temperature at maximum pyroelectric coefficient.
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