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Technology Trends of the Fabrication Process of Semiconductor Sensors

B2
Yoshihiko ISOBE

The fabrication technology of semiconductor sensors has evolved by adding very unique sensor fabrication

technology to the conventional Si wafer fabrication technologies which are represented by LSI and established a

distinctive technical field called MEMS (Micro Electro Mechanical Systems.) Pressure sensors were launched to
market as the first product of MEMS, and drove MEMS technology in its early stages at DENSO. This paper
describes the approach to the improvement of process accuracy of the Si wafer process with a focus on the pressure

sensor fabrication process and the future prospects of the semiconductor sensor fabrication technologies in addition

to WLP (Wafer Level Package) technology, which is able to respond to the requirements for high accuracy, down-sizing,

and low cost of sensors, including the bonding and electrode-forming processes.
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Fig. 1 Process Flow of Pressure Sensors

Table 1 Properties of Solid State Si

Si Fe
Density(g cm3) 233 7.86
Young's modulus(GPa) 190(111)( 210
Melt point(°C) 1412 1534
Specific heat(J g K-') 0.76 0.64
Thermal expansion 2.6 11.8
coefficient( x 10-8K-1)

Heat conduction(Wm-'K-") | 168 48
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Table 2 Si Etchant and Characteristic Features

Etchant Crystal Anisotropy Mask Materijal
HF+HNO; isotropy Si;N,. Au, SIiO,
KOH anisotropy Si0,. SigN,

Hydrazine anisotropy Si0,, Al
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Fig. 2 Si Anisotropic Etching
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Fig. 3 Schematic of Electrochemical Etching
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Fig. 4 Principle of the Bosch Process
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Fig. 8 Si Cap Structure Using Metal Bonding Technology
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