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Abstract: The design and fabrication of one-layer bimaterial micro-cantilever array made of silicon nitride (SiNx) and gold
(Au) without Si substrate for uncooled optical readout infrared (IR) imaging system were presented. One-layer structure
simplifies the fabrication process. IR thermal images can be obtained when the cantilever array is placed in the atmosphere.
The experimental results with the micro-cantilever array of 140 x98 elements and 12-bit CCD indicate that the objects at the
temperature of higher than 120°C can be detected and the noise-equivalent temperature difference (NETD) of the device is
~7K. The experimental results are well accordant with the thermomechanical design of micro-cantilever array.
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Fig. 1 Schematic sectional view (a) and top view (h)
of the micro-cantilever
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Fig.2 Schematic diagram of the infrared imaging system
L1-Fourier Transforming lens (as well as Collimator)
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Table 1 Properties of optional materials for bimaterial
cantilever array

HE BHREE RSRR  BABKRE A

px1073 E k o ¢

kg/m*  ON/m* W/(m-K) [ x10°°K~'] J/(kg-K)
SiNx  2.40 180  5.5%0.5 0.8 691
Au 19.3 73 296 14.2 129
Al 2.7 80 237 23.6 908
Si 2.33 100 135 2.6 700
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index of a LPCVD SiNx
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Table 2 One-layer cantilever array without Si substrate
design parameters
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Fig.6 SEM picture of micro-cantilever array
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