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Highlights 

 A wireless passive high-temperature pressure sensor based on sapphire direct bonding 

technology is proposed. 

 A more compact sensor with a greater sensitivity and a large pressure range has been 

demonstrated.   

 The proposed sensor can be mass-produced, which can reduce manufacturing costs. 

 The manufacturing process is simple and can effectively avoid the deformation and 

collapse of the pressure cavity. 

 The sapphire direct bonding structure enables a stable and low-stress design, thus 

effectively avoiding sensor failures caused by the mismatch in the coefficient of thermal 

expansion between different materials in high-temperature environments. 

 

 
Abstract: 

This study presents a wireless passive high-temperature pressure sensor based on sapphire direct 

bonding technology. The design, fabrication, and measurement of the sensor are demonstrated and 

discussed. Single-crystal sapphire is used to fabricate the sensor owing to its outstanding 

characteristics, and the prototype sensor consists of an inductance, a variable capacitance, and an 

embedded vacuum-sealed cavity formed by sapphire direct bonding. Compared with other 
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