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ABSTRACT

Output Characteristics of the spaceborn image sensor such as infrared(IR) sensor are
varied according to time elapses and sensor repetition on/off operation. As a result,
the quality of IR sensor image is decreased. Therefore, spaceborne image sensor
require a periodic calibration using a black body system by correcting a
non-uniformity of the sensor. In this paper, we proposed a MEMS-based black body
system that can implement the high temperature uniformity at various standard
temperatures ranging from low to high temperature and easily estimate the
representative surface temperature. In addition, it has advantages lightweight,
low-power and high accuracy. The feasibility of the proposed MEMS-based black body
system was verified through the thermal analysis.
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Fig. 1. MEMS-based Black Body Configuration
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Fig. 2. Micro Heater Configuration

Table 1. MEMS-based Black Body Specification

Description Specification
Total Mass 0.309kg
Number of
Micro Heater 12EA
Heater Type Serpentine

Heater Thickness 2200 A

Heater
Initial Resistance 12978
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Table 2. Boundary Condition Temperature
for Thermal Analysis

Case BC1(TC) BC2(TC)
Cold Case 10 -160
Hot Case 30 -160

Table 3. Material and Optical Properties
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Fig. 4. Temperature Profiles of MEMS-based
Black Body Thermal Analysis
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Material Property Value
MEMS Black Body | = 1A9W/mK
(Silicon) b = 2300kg/m
C, = 900J/kgK
Radiator k= 200W/mK3
(AI-6063) £ = 270kg/m
C, = 900J/kgK
Optical Property | Solar [d] IR [e]
Black Body 0.967 0.967
Black Paint 0.960 0.880
Al-6063 0.15 0.82
SSM 0.150 0.817
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Table 4. Thermal Analysis Results Summary
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