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Status and trend of pyroelectric uncooled infrared

focal plane arrays
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Abstract : Uncooled infrared focal plane arrays (UFPA) exploiting the pyroelectric effect had consider-
able potential for thermal imaging applications when used in 1-D and 2 -D arrays. With hybrid barium
strontium titanate (BST) ferroelectric detectors lowering cost, the markets were exploding. The technique
advantages were analyzed, the principle and requirements of materials of uncooled infrared focal plane ar-
rays fabricated by pyroelectric materials were introduced , the development trend in hybrid and chip pyro-
electric uncooled infrared focal plane arrays was pointed out .The preparation of detector arrays of high u-
niformity and high performance, in large scale, was considered as the key element in the FPAs develop-
ment. The problem, the trends in research direction and the key fields of UFPA in China were put for-
ward.
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Tab.1 Parameter of TI BST hybrid UFPA

Parameter Value
Total pixels 245x%328
Pixel pitch 48.5 pm
Pixel thickness 25 pm
Defective pixels <100
Absorption coefficient 95%
Operating temperature 22 T
Optical filling factor 100%
Readout ICs 1 pmCMOS
Heat-insulating property 2x10° kW™!
Pyroelectric coefficient 630 nCem™K™' -
Dielectric constant 10 000
Capacitance 3 pF
Thermal time constant 15 ms
Bias voltage 15 V
Efficient temperature factor 12%
NETD 0.047 T
Responsivity 85 000 VW-!
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(a) UFPA pixel structure

£

Vv
L Detecting Low band

element filter resistor Buffer Line transfer
CMOS circuits
Readout
g switch

Feedback resistor Column

GND

transfer circuits
(b) B BB
(b) Readout circuits

1 B4 BST B & UFPA o0 45 H) it s ey B 55 or 1]
Fig.1 Hybrid BST ceramic UFPA pixel structure and readout circuits
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