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Abstract

Silicon diaphragms, 10 and 20 um-thick and 1x1mm? area, have been fabricated by means

of the electrochemical P-N junction etch-stop technique.

The P-type diffused resistors were

formed on the diaphragm, and the piezoresistance effect was examined. It has been found that
the fractional variation of the resistance is dependent on the diaphragm thickness, resistor
location, and resistor length, etc. The 1.2 k £ full-bridge pressure sensor with 10 um-thick dia-
phragm exhibits a pressure sensitivity of 42 uV/V.mmHg with a temperature coefficient of
2.3 mmHg/OC, and shows a good linearity in the pressure range from 0 to 300 mmHg.
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Fig. 1. Typical structure of a silicon piezoresis-

tive pressure sensor. {a) Topview (b) Cross
section.
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trochemical etch-stop technique.(2)Top view
of lmm? diaphragm (b) Cross section of
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Table 1. Fractional resistance change with pressure on different positions (20 ),

Resistor | ¢ (©hms) R (ohms) aR/R o ] R{ohms) [ R(ohms) AR/R
@ 0 mmHg @ 100mmHg (x10°) @ 0 mmHg @ 100mmHg (x10%)

Ru 821.5 821.0 -0.6 Ra 817.0 815.5 -18
R 825.3 825.3 - Re 818.5 817.5 -1.2
R, 834.0 835.2 1.4 R 829.2 829.2 -
Ry, 829.7 833.6 4.7 Ra 836.4 837.8 1.7
Ry 837.0 836.0 -1.2 Ry, 805. 6 801.9 ~4.6
R 831.5 831.0 -0.6 Rs. 823. 4 820.3 -3.8
Ry 807.8 808.2 0.5 R 828.7 817.5 -1.5
Ra. 811.3 814.0 3.3 R 832.3 832.3 -

Ru+Ry, 1,663.7 1,668.7 3.0 Ra+Ra 1,629.0 1,622.6 -3.9

(367)
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