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Fabrication of pyroelectric IR sensors with PLT thin plates

compensating for piezoelectric effect

Young Eil Kim”™, Yongrae Roh™ and Sie Young Choi’
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Abstract

Highly sensitive pyroelectric IR sensors were fabricated with La-modified PbTiO3(PLT) thin plates
compensating for piezoelectric effect. The device was fabricated in a dual form by placing two PLT
cells, each of 1X2 mm’, side by side with appropriate electrode configuration. The dual element sensor
had a signal to noise ratio of about 350 that was much larger than that of single element sensors.
Further the dual element sensors exhibited excellent pyroelectric properties such as a large voltage
responsivity of 2400 V/W, a pyro-coefficient of 46%10™ C/ecm’K, a voltage figure of merit of 42% 10!
Cem/], and a small thermal time constant of 87 msec. It was confirmed through experiments that the
dual element sensor was applicable to detect the two-dimensional moving direction of human beings.
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Fig. 1. Arrangement of the two PLT elements to
compensate for piezoelectrically induced

voltage.
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Fig. 2. Layout of the dual element device.
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Table 1. Material properties of the PLT10 thin
plate and pyroelectric characteristics

of the dual element sensor.

& zF
24 . 25 Dual element cell
34 %(pF) 61.7
Fads 342
5 A2 - cm) 6.40%10"
z2AAF (C/em’™K) 46x10°*
AYRE (V/W) 2410
g A3+ (msec) 87
Az Fov 350
Noise equivalent power (W) 195%10°
Specific detectivity (cm/W) 896x10°
A A5AF (Cem/]) 420x10"

A} (5 Volt/div.)

Az (05 sec/div.)
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Fig. 3. Pyroelectric response of the dual element

sensor.
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Fig. 4. Pyroelectric response of the dual element
sensor with the movement of human body.
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