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FERROELECTRIC FILM THICKNESS DEPENDENCE OF
PROPERTIES OF INFRARED DETECTOR WITH AN SiO,
AEROGEL THERMAL INSULATION LAYER

LIN Tie, SUN Jing-Lan, MENG Xiang-Jian, MA Jian-Hua, SHI Fu-Wen
ZHANG Xiao-Dong, WANG Lin, CHEN Jing, CHU Jun-Hao
(National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics, Shanghai 200083, China)

Abstract: The variation of voltage responsivity of infrared detectors and other parameters of the devices with the thicknesses
of the ferroelectric film was studied. The thermal insulation layer of the detector was sol-gel derived porous silica.. The
absorption, pyroelectric coefficient and thermal conductance of the devices were found to increase with the increase of the
ferroelectric film thicknesses. The thermal conductance of the devices with 240nm ferroelectric film was about the same
order as those devices with microbridge structure, e. g. 10™"W/K. This result demonstrates that high quality of infrared
detector can be made with an aerogel silica thermal insulating layer. The degradation of the voltage responsivity with the in-

crease of film thickness is due to the rapid increase of the thermal conductance. The repeated high temperature annealing

processes at 650°C. during the preparation of the ferfoelectric film may cause a decrease in the porosity of the silica.
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Fig.1 Dependence of voltage responsivity of the devices on the
PZT film thicknesses
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Table 1 Measured parameters of devices and thermal con-
ductance calculated with equation (1a)

ke, R B (nm) 240 400 560 720
L, R e 9 3R 3561 2138 2700 369
BPBEBERE() 1.5 2.2 2.5 2.4
% (% ,at 3. 7um) 0.34  0.43 0.53 0.51
e 2 (pF,at 1KHz) 37 30 25 22

FHFEBH(1012 at V/um) 1.5 3.4 4.4 7.7
BUEHE(VK) 1.76  2.52  3.27 4.03
ST GT( ) 0.055 0.20 0.26 1.96
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Fig.2 The variation of the pyroelectric coefficient of the sam-
ples with the PZT film thicknesses .
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Fig. 3  The vanation of capacitance of the devices with the
thicknesses of PZT films
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