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Abstract

The mechanism of pyroelectric effect and the problems in the use of piezoelectric wafers are ana-
lyzed. It is proposed that the reduction wafers (black wafers) can effectively improve the antistatic
ability of SAW (surface acoustic wave) filters. The reliability of SAW filters using black wafers
technology is studied. Select different kinds of black wafers, carry out the shear/bonding strength
test of SAW filters with different chip sizes after bonding curing, screening test and assembly.
Then carry out the identification test, the structural analysis and the component evaluation. The
test results show that the black wafers meet the high reliability requirements of SAW filters, which
has guiding significance for the subsequent application in high reliability of SAW filters.
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Figure 1. The photoresist pattern damage caused by electrostatic charge release

B 1 B ERERUEREERIRR E R R

368 T R A AR A 1 7 R T B, AR AL S AR R IR . BRI (ns ZR)IEME B R4, R
RIGPLER ARG 27 BRI W& 2 Fos.

Figure 2. The amplitude frequency signal muta-
tion caused by electrostatic charge release
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Figure 3. The lines made from ordi-
nary piezoelectric wafers
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Figure 4. The physical drawing of ordinary pie-
zoelectric wafers and reduction wafers
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Figure 5. The lines made from black wafers
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Table 1. The failure criterion of shear/bonding strength of different chips sizes
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Table 2. The identification and inspection procedure
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Table 3. The breakdown of component evaluation items
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Table 4. The limit assessment test procedure
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Table 5. The enhanced test procedure for life assessment
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Figure 6. The numerical comparison of shear/bonding strength of different chips sizes
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Figure 7. The 72 MHz comparison of temperature gradient curves of band interpolation loss
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Figure 8. The 770 MHz comparison of temperature gradient curves of band interpolation loss
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Figure 9. The 2218 MHz comparison of temperature gradient curves of band interpolation loss
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Figure 11. The 72 MHz comparison of stop band suppression
power gradient curves
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Figure 12. The 770 MHz comparison of power gradient curves with interpolation loss
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Figure 13. The 770 MHz comparison of stop band suppression power gradient curves
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Figure 14. The 2218 MHz comparison of power gradient curves with interpolation loss
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Figure 15. The 2218 MHz comparison of stop band suppression power gradient curves
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