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This paper describes a high durability package developed for long-term stable operation of sensor nodes

composed of sensors, radio circuits, antennas and autonomous power supply under severe environments such as

road infrastructure. As a result of the durability acceleration test on the sensor package which adopted LTCC as

the housing material and the inorganic-organic composite adhesive as the sealing material, the durability

equivalent to the targeted 10 years was obtained.
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Fig.1. Road Infrastructure Monitoring System.
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Fig.2. Structure of the high durability package.
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Fig.3. External view of the ceramic package.
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Table 1. Target specifications of the antenna.
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A =H2A 50 ohm
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Fig.4. Simulation results of the antenna radiation

characteristics.
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Fig.5. Conditions of thermal shock test.
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Table 2. Problems and solutions of the sensor
node packaging.
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Table 3. Packaging process of the sensor node.
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Fig. 6. Sealed sensor node package.
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Fig.7. Air tightness evaluation system of the sensor
node package.
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Table 4. Conditions and results of durability
acceleration test.
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Fig.9. Air tightness evaluation of the sensor

node package after outdoor environment exposure.
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Table 5. Environmental conditions for
durability acceleration test.
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Table 6.  Outdoor environment exposure test.
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Fig.12. On site tensile load test by handy scale.
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