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Abstract: A kind of wafer level hermetic packaging based on electroplating Cu-Sn alloy films was
developed to reduce the cost and difficulty of traditional hermetic packaging based on anodic bonding,
The electroplating parameters of Cu-Sn alloy films were determined by the electroplating experiments,
and the structure of alloy film is Cr/Cu/Sn (30 nm/4 pm/4 pm). Then., the hermetic packaging
parameter was determined by eutectic experiments. After comparing the hermetic packaging results at

different temperatures, the wafer-level packaging was achieved well on a temperature of 280°C,
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holding time of 20 min and a static pressure of 0. 02 MPa. Finally, the quality of hermetic packaging
was tested by X-ray Diffractometry (XRD), X-ray analysis, a shear stress analysis and a helium
leakage rate test. The XRD experiment shows that the bonding is formed because that there are phase
Cu3Sn in bonding layer. The hermetic quality is verified by the X-ray analysis and the helium leak rate
test. It is suggested that no obvious holes are occurred around the hermetic ring and most of the cells
have good hermetic bond quality. Moreover, the average shear strength is 9. 32 MPa by shear stress
test. These results demonstrate that the wafer-level hermetic packaging has been achieved well based
on electroplating Cu-Sn alloy films.
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Fig. 1 Fabrication process of pressure sensor
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Fig. 2 Photograph of electroplating experiment
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Tab.1 Electrolyte composition and Parameters

of electroplating
i i
SnCl, « 2H,O 1.5 g CuCl; « 2H,O 2 g

WAL friEmRE 2g PR B Sg
4fik 500 mL 4fisK 500 mL
57 B A% B 1 4~5 cm 4~5 cm
i 20 r/min 20 r/min
R 1.8~2.5 um/h 2y 2 ym/h
R 18~25C 18~25C
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Fig.3 SEM images of Cu and Sn electroplated

under different current densities
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Tab. 2 Shear strength at different temperatures
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-1 TN /)
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Fig. 4 Photos of bonding interfaces under 250°C and 280°C
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Fig. 5 Photo of wafer level bonding

250 CHEE1E L
Bonding at 250°C

280°CHEG TSI
Bonding at 280°C
Bl 6 XLt

Fig 6 X-ray scan images

U 5 A 2 — o (G T T
B, JOWEMGr i B B R 20 pm 14 ) A% IR
AT T AR 45 R A3 3 TR i SR/
T 4X10 ' Pa - cm®/s, KW 280 CHEAGNL T,
A LAJE AR 4 1 5 45 &5

F3 2280CHEBESHFERAKMELN
Tab.3 Helium leakage rates of Cu/Sn alloy at 280°C
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Fig. 7 X-ray diffraction patterns for the Cu-Sn alloy
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Fig. 9 Output test curve of the sensor
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