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Investigation of Ag Migration from Ag Paste Bump in Printed Circuit Board
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Abstract The current study examined Ag migration from the Ag paste bump in the SABIT technology-applied
PCB. A series of experiments were performed to measure the existence/non-existence of Ag in the insulating
prepreg region. The average grain size of Ag paste was 30 nm according to X-ray diffraction (XRD)
measurement. Conventional XRD showed limitations in finding a small amount of Ag in the prepreg region.
The surface morphology and cross section view in the Cu line-Ag paste bump-Cu line structure were observed
using a field emission scanning electron microscope (FE-SEM). The amount of Ag as a function of distance from
the edge of Ag paste bump was obtained by FE-SEM with energy dispersive spectroscopy (EDS). We used an
electron probe micro analyzer (EPMA) to improve the detecting resolution of Ag content and achieved the Ag
distribution function as a function of the distance from the edge of the Ag paste bump. The same method with
EPMA was applied for Cu filled via instead of Ag paste bump. We compared the distribution function of Ag
and Cu, obtained from EPMA, and concluded that there was no considerable Ag migration effect for the SABiT

technology-applied printed circuit board (PCB).
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Fig. 1. Schematic view of PCB with Ag paste bump, prepared
by using SABIT technology.
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Fig. 2. XRD patterns from PCB (a) with and (b) without Ag
past bumps.
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Fig. 3. (a) SEM morphology of PCB, where Ag paste bump
size and pitch distance is 100 and 150 um, respectively. (b)
Magnified view of the upper part of Ag paste bump, and SEM-
EDS line scan.
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Fig. 4. SEM morphology of surface-polished PCB, where Ag
paste bump size and pitch distance is 100 and 150 pm,
respectively. (a) Before and (b) after ultrasonic cleaning.
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Fig. 5. (a) SEM morphology and (b) line-scanned view of
surface-polished and ultrasonic-cleaned PCB with Ag paste
bump.
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Fig. 6. Measured results of EPMA for surface-polished and
ultrasonic-cleaned PCB with Ag paste bump. (a) SEM
morphology and (b) line-scanned view.
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Fig. 7. Measured results of EPMA for surface-polished and ultrasonic-cleaned PCB with Ag paste bump. (a) SEM morphology,
(b) mapping image and (c) overlapped view of SEM morphology and mapping images.
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Fig. 8. Measured results of EPMA for PCB with Cu filled via.
(a) SEM morphology and (b) line-scanned view.
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