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Flip—Chip Package of Silicon Pressure Sensor
Using Lead-Free Solder
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<Abstract>

A packaging technology based on flip—chip bonding and Pb-free solder for silicon
pressure sensors on printed circuit board (PCB) is presented. First, the bump
formation process was conducted by Pb-free solder. Ag-Sn-Cu solder and the
pressed-screen printing method were used to fabricate solder bumps. The
fabricated solder bumps had 189-223 pm width, 120-160 gm thickness, and 5.4-6.9
standard deviation. Also, shear tests was conducted to measure the bump shear
strength by a Dage 2400 PC shear tester; the average shear strength was 74 g at
0.125 mm/s of test speed and 5 gm shear height. Then, silicon pressure sensor
packaging was implemented using the Pb-free solder and bump formation process.
The characteristics of the pressure sensor were analogous to the results obtained
when the pressure sensor dice are assembled and packaged using the standard
wire-bonding technique.
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Fig. 1. Bump formation process with screen
printing method.
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Fig. 2. Pressed-screen printing method.
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Fig. 3. Schematic diagram of shear test.
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Fig. 4. Cross-sectional drawing of a flip-chip
bonded pressure sensor.
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Fig. 5. Top layout of semiconductor pressure
sensor chip.
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Fig. 6. Silicon pressure sensor packaging using
flip—chip bonding.
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Fig. 8. SEM image of lead-free solder bump on Si
(a) before reflow and (b) after reflow.
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Fig. 9. SEM photograph of solder ball after
hear test.
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Fig. 10. Photograph of UBM process on sensor
chip.

Fig. 11. Photo graph of pressure sensor after
packaging.
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Fig. 12. Output voltage of pressure sensor as
a function of the applied pressure.
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