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Effect of P(VDF/TYFE) Film Thickness on the Characteristics of Pyroelectric
Passive Infrared Ray Sensor for Human Body Detection

Sung Yeol Kwon™

Abstract

A thick 25 pm thickness poled P(VDF/TFE) film pyroelectric infrared ray sensor has been fabricated and then thin 1.6 gm thickness
P(VDEF/TrFE) film pyroelectric infrared ray sensor has been fabricated also. These thick and thin P(VDF/TtFE) film pyroelectric infrared
ray sensor was mounted in TO-5 housing to detect infrared light of 5.5 ~ 14 pm wavelength for human body detecting with each other.

The noise output voltage of the thick P(VDF/TtFE) film pyroelectric infrared ray sensor were 380 mV and NEP(noise equivalent power)

is 3.95 x 107 W which is the similar value with the commercial pyroelectric infrared ray sensor using ceramic materials as a sensing
material. The NEP and specific detectivity D* of the thin P(VDF/TtFE) film pyroelectric infrared ray sensor were 2.13 % 108 W and 9.37
% 106 cm/W under emission energy of 13 gW/cm? respectively. These result caused by lower thermal diffusion coefficient of a thin 1.6
pm thickness PVDF/TTFE film than the thick 25 pm thickness poled P(VDF/TrFE) film pyroelectric infrared ray sensor.
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Fig. 1. Fabricated pyroelectric PIR infrared sensor.
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Table. 1. Poling conditions for P(VDF/TtFE) film

poling time short time status
10 min. no breakdown at 40 MV/m
8 min. 2 min. breakdown at 40 MV/m
8 min. 4 min. breakdown at 110 MV/m
8 min. 8 min. breakdown at 110 MV/m 110 MV/m
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Fig. 2. Poling conditions for P(VDF/TrFE) film.
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Table 2. Signal and noise output measuring conditions

poling time status
Ambient temperature 25°
Black body temperature 420 °K
Aperture of black body @40
Emission of infrared energy 13 pWem2
Chopping frequency 1.0Hz
Amp. gain SigTIZﬂ 72.5 dB(1Hz)
noise 72.5dB
3 dB bandwidth 04~45Hz
Stabilization time(noise) 3 min
Measuring time(noise) 20 sec
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Table 3. Comparison of sensor characteristics
25 pm film sensor 1.6 ¢m film sensor
Az Aoty 0.500 V 1315V
Ao AEd 380 mV 2157 mV
A= 9.62 X105 V/W 1.01 X 107 V/W
NEP 3.95%x 107 W 2.13x108 W
D* 5.06 X105 cm/W 9.37 X 106 c/W
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