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Absorptance and Electrical Properties Evaluation of Nickel Layer
Deposited onto Thin Film Pyroelectric PZT IR Detector
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Abstract

A nickel layer was deposited onto the PZT thin films, serving both as a selective radiation
absorption layer and as a top electrode. The absorption properties of such nickel coated multi-layered
infrared detectors were studied in the visible and infrared wavelength ranges. The optimal thickness of
the nickel layer on our substrate was 10nm. The maximum absorption coefficient of the deposited 10
nm thick nickel layer was 0.7 at a 632nm wavelength. However, a striking asymmetric polarization
hysteresis loop was observed in these PZT thin films with nickel as the top electrode.  This
asymmetric polarization was attributed to the difference between the dynamic pyroelectric responses in
these Ni/PZT/Pt films poled either positively or negatively before the measurement. A positively poled
film showed a 409§ higher voltage response than a negatively poled detector.
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Fig. 1

Apparatus of radiation absorption layer of
conventional pyroelectric detectors
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Table 1 Values of optical parameters for theoretical

calculation
Optical

Media n k thickness n - d

(nm)
Air 1.0 0 o
Ni 2.012 3.947 variable
PZT 2.4 0 1440
Pt 23 4.07 230
Ti 2.937 3595 147
SigNy 173 0 340
Si0; 1.458 0 725
Si 4271 0577 co

Absorption (%)

N 2 s L .
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Ni thickness {nm)

Fig. 2 Absomption ratio as a function of Ni
thickness
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Fig. 3 Thickness dependence of the resistivity
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Fig. 4 Calculated optical absorption for detectors
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Fig. 5 Measured optical absorption for detectors
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