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Noise Properties of the PSS-PT-PZ Pyroelectric
Infrared Detector
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Abstract

0.10Pb(Sb1425n12)03-0.25PbTi03-0.65PbZrQs ceramics were fabricated by the mixed
oxide method. The sintering temperature and time were 1200~1250[C],. 2, 4, 6[hr],
respectively. The noise properties with sintering conditions and contents of MnQOz(0~
0.30 mol%) were investigated.

Pyroelectric coefficient and voltage responsivity of the specimen sintered at 1250[C]
for 2[hr] were 3.49x10°%[C/cm’K], 147[V/W], respectively. In the noise properties of the
pyroelectric infrared detector, leakage current noise(AVi) of the amplifier is the
dominant component of total noise. The specimen doped with 0.24[mol%] MnO; sintered
at 1250[C] for 2[hr] showed the good pop-corn noise property.
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Tabel 1 Structural, dielectric and pyroelectric properties with sintering co nditions
in  0.10PSS-0.25PT-0.65 PZ specimens.

Sample | Sintering Grain | Sintered | Relative | Dielectric | Pyroelectric Voltage
B Size Density | Dielectric Loss Coeff. Responsivity
No. Condition [um] | [g/em’] | Constant (%] x10*[C/cmK]]  [V/W]
B-2 [1200[°C}-2[hr.]| 5.56 747 287 0.38 3.32 137
B-4 [1200[°C]-4[hr]| 6.47 7.56 293 0.35 3.38 134
A-2 |1250[°C}-2[hr.]] 7.38 1.57 302 0.34 3.49 147
A-4 [1250[°C}4[br]| 8.14 744 321 042 341 144
A-6 |1250[°C)-6[hr]| 9.17 7.24 308 0.56 3.29 131

3 2 0.10PSS-0.25PT-0.65PZAlH o] 2ZZd] we geAugt
Tabel 2 Noise voltage with sintering conditions in 0.10PSS-0.25PT-0.65PZ specimens,

No. | Condition | AV, (v/Hz')| AV, [VMH27)| AV, [VHZ?]| AV, (V/HZ] | AV, (V/HZ)
B -2 |1200{°C] - 2[hr.]] 2.6 x 10 42x10* 6.7x 107 3.1x10¢ 4.0x 10°
B-4 11200[°C] - 4(hr.])| 2.6x10% 42x 10 6.5 x 107 25x 104 3.2x10%

A -2 [1250[°C] - 2[hr.]| 2.7x10% 42x 10 6.2 x 107 2.1x10¢ 3.1x10%

A -4 |1250[°C] - 4[hr.]] 2.5x10* 42x10* 64 x 107 24 x 10¢ 3.5x10%

A -6 |1250(°C] - 6fhr.]} 2.5x 10 4.2x10* 6.9 x 107 3.0x10+¢ 4.2x 10
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Tabel 2 Pop-corn noise properties with sintering condition in 0.10PSS-

0.25PT-0.65PZ specimens.
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3 0.10PSS-0.25PT-0.65PZA1 82 MnOH 7t o] w& ZeAY

Table 3 Noise voltage with contents MnO:z in 0.10PSS-0.25PT-0.6PZ sbecimenS.

MnO, | Temperature Voltage Dielectric Johnson Current
Contents Noise Noise Loss Noise Noise Noise
[mol%] | AV, (V/Hz'?] | AV, [V/HZ?]| AV, [V/Hz'?] | AV, [V/HZ?] | AV, [V/Hz'?]
0.00 2.7x 108 42x10°% 6.2 x 10”7 2.1x10*¢ 3.1x10°%
0.06 2.8x 108 42x10% 5.5x107 2.3 x 10 3.2x10°
0.12 30x10% 42x10% 4.4 x 107 2.6 x 10¢ 3.5x10°%
0.18 33x10% 42x10°% 43 x 107 2.8 x10¢ 39x 103
0.24 3.7x10% 42x10% 4.2 x 107 3.0x10¢ 4.0x 103
0.30 29x10% 42x10°% 4.3 x 107 3.1x10¢ 3.8x10%
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Tabel 3 pop-corn noise properties with contents of MnO: in 0.10PSS-
0.25PT-0.65PZ specimens.
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