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Fabrications and Characteristics of Infrared Sensor Composed of A/4
Absorbing Structure for the Application of NDIR CO, Gas Sensor
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Abstract

A noble infrared A/4 absorbing structure using metal reflector was studied for uncooled

infrared

sensors. This paper described the design and the fabrication of IR uncooled detectors which were

composed of 21 by 21 elements using the

surface micromachining technology. The characteristics of

the array were investigated in the spectral region of 4.26 im. The fabricated detectors exhibited the
thermal mass of 9.75x10 ™" J/K, the thermal conductance of 1.31x10° W/K, the thermal time constant of
74 ms, the responsivity of 1.07x10° V/W and the detectivity of 1.04x10° cmHz'*/W, at the chopper
frequency of 10 Hz and the bias current of 9.22 yA. Finally the absorptance efficiency of A/4 absorbing
structure was about 23.2 % higher than that of absence absorbing structure.
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Fig. 1. A/4 absorbing structure design.
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Table 1. Material constants of bolometer.

Parameters SiN, Cr Au
Young's Modulus (GP) 247 248 77
Poisson's ratio 0.25 - 0.42
Density (ke/m') 3100 7190 19320
Specific heat (J/K kg) 1450 129 448
Leg length (pm) 107 107 107

Leg width (ym) 5 3 3
Leg thick. (gm) 0.6 0.05 0.03
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Fig. 2. Simulation design of finite element
method (a) Shell model (b) Mesh.
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Fig. 3. Simulation
method (a) Stress max.(14.461 k) (b)
Deformation max(0.37 nm).
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Fig. 4. Bolometer unit cell and array.
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Fig. 5. Bolometer manufacturing process.
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Fig. 6. SEM image of manufactured bolometer.
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Fig. 8. Bolometer measuring system.
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Table 2. Measuring parameters.
Parameters 426 pm 8~12 m
BBS temperature (K) 973 1073
BBS aperture (inch) 0.2 0.25
Active area Ad () 2116 2116
Distance (cm) 3 8
Filter Transmission (%) 70 98
The intensity of radiation (W) | 6.86x10° | 7.9x10™
Leg thick. (ym) 05 0.05
Qutput voltage at 10Hz (mV) 78.16 58
Noise voltage at 10Hz (mV) 0.0236 0.02
ENBW af 0.25 0.25
Amp gain 100 250




E: 3 3. $HE ¥ AAE,
Table 3. Responsivity and detectivity.

Measurement 426 m | 8~12 ;m | HEIMANN
results
SHE (V/W) L07x10° | 2.94x10° 7.4x10°
AR (enbz"4W) | 1.04x10° | 8.44x10° 9.1x10°
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