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TRI-LAYER MICROCANTILEVER MODEL AND
ITS APPLICATION IN IRFPA PIXEL DESIGN
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(1. Institute of Microelectronics, Chinese Academy of Sciences,Beijing 100029, China;
2. Department of Photo-electronics, Communication University of China,Beijing 100024 ,China)

Abstract: Bi-material cantilever is an important element in a heat energy sensor for its thermal-mechanical character. The
cantilever based on silicon process is usually made of metal and non-metal films. To improve the reliability of the cantile-
ver, an adhesion layer is often needed between two films which do not adhere steadily each other. For analyzing bi-material
structure with an abhesive layer in between, according to the theories of thermal stress and combined deformation on me-
chanics of materials, a tri-layer material cantilever model was set up related to the physics properties of materials, the struc-
ture dimension of cantilever, and the tilt angle caused by thermal stress. The material selection, the thickness, and the
thickness ratio determination of a tri-layer material cantilever were analyzed by this model. Based on silicon process an optic
readout infrared focal plane array (IRFPA) was designed, fabricated, and tested. The results show that the model is practi-
cal and accurate enough. The model was also verified by a finite element simulation.
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Fig.1 Schematic diagram of a tri-layer cantilever structure and
thermal strain distribution
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Fig.2 The bending angle of a tri-layer cantilever
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Fig.7 Simulation result of a tri-layer beam
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