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Design Optimization and Fabrication of the Focal Plane Array Reflector
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Abstract In the optical readout infrared thermal imaging system, the initial reflector deformation of the focal plane
array (FPA) decreases the optical detection sensitivity for the system greatly. According to the design and fabrication
of the FPA, two optimized design schemes for reducing the initial deformation of the FPA reflector are put forward:
thinning the Au layer on the reflector and fabricating reflector with stiffeners. Based on the theoretical analysis, a
FPA with a unit size of 200 um is fabricated and the Au layer of its reflector is thinned. Its reflector curvature radius
and the optical detection sensitivity for the system are respectively increased to 4. 71 times and 5. 2 times of the FPA
without thinning process. And a FPA with a unit size of 60 pm is fabricated, its reflector is with stiffeners. Its
reflector curvature radius and the optical detection sensitivity for the system are respectively increased to 4.29 times
and 1.18 times of that of the FPA without stiffeners. The experiments verified the result of theoretical analysis.
Key words imaging system; focal plane array; uncooled infrared imaging; thin films; micro-cantilever
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Fig. 2 Micro-fabrication process sequence of FPA. (a)

Deposit SiN, on a double-polished Si wafer; (b)

pattern pixel geometry; (c¢) form bimaterial legs;

(d) wet etch the Si substrate result in a membrane
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Table 1 Structural parameters of FPA reflectors

Unit size /umX pm  Reflector length /pm

Thickness of Au layer Thickness of Au layer
on reflector /pm

Thickness of SiN,

on cantilever /pm layer on reflector /pum

FPA1* 200X 200 180 0.025 0.2 2
FPA2* 200X 200 180 0.2 0.2 2
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Fig. 3 Reflector surface profile of FPAs along the length direction by a Veeco Profiler
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Table 2 Structural parameters of FPA with stiffeners on the reflector

Thickness of Au layer

Unit size /umX pym  Reflector length /pm

on reflector /pm

Thickness of SiN, Width and depth

layer on reflector /um of stiffeners /pm>X pm

FPA3*
FPA4*

60X60 50
60X 60 50

0.025 1.2
0.025 1.2

2X1.5
Without stiffeners
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