|

) <

The University of Osaka
Institutional Knowledge Archive

Tl e Fluxless soldering under a formic acid
atmosphere using Sn-3.0Ag-0.5Cu solder

Author(s) [fa, B

ot

Citation |KFRKZ, 2020, HEHwX

Version Type|VoR

URL https://doi.org/10.18910/76572

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



Form 3
Abstract of Thesis

Name ( Siliang He )

Fluxless soldering under a formic acid atmosphere using Sn—3. 0Ag—0.5Cu solder

Title (Sn=3. 0Ag—0. 5CulF A 7Z&E W= XMEHKR T D7 T v 7 AL R ZATEA)

Abstract of Thesis

A reliable fluxless soldering process with Sn—3.0Ag-0.5Cu (SAC305) solder under a formic acid (FA)
atmosphere for electronic packaging was achieved. Attempts were made to realize the utilization of FA atmosphere
for the fluxless soldering process. The wetting behaviors, the interfacial reactions between SAC305 solders
and different substrates, and the reliability of solder bumps after fluxless soldering were revealed in this
thesis. Additionally, soldering by rosin mildly activated (RMA) flux was performed for comparison with FA
soldering

In Chapter 1, a brief introduction of electronic packaging, lead-free soldering process, the role of
flux in soldering were given. Various fluxless soldering technologies were reviewed to leading the motivation
of this thesis.

In Chapter 2, the effects of heating processes on the wetting behavior of Sn—Ag—Cu solder on a Cu pad
under a FA atmosphere were observed in situ. Under the same heating conditions, the contact angle of the FA
solder was similar to that of the RMA solder, whereas the spreading rate was much lower. The effect of formic
acid on the interfacial reaction between the solder and Cu substrate was also confirmed. The FA atmosphere
barely changes the interfacial reaction between the Cu substrate and SAC305 solder. However, some pores were
observed at the interface in the FA solders.

In Chapter 3, the effect of pores at the interface between the solder and Cu (discovered in Chapter
2) on the impact strength of the solder bumps with the FA or the RMA soldering was investigated. Also, the
effect of thermal aging at 150

o

C on those impact strengths was performed to evaluate their long—term
reliability. The FA solder bumps have impact strengths similar to the RMA solder bumps. In FA solder bumps,
the failure occurred predominantly in the bulk solder and partly inside the intermetallic compound (IMC) layer.
In RMA solder bumps, however, the fracture occurred predominantly inside the IMC layer and partly in the bulk
solder. After 1008 h thermal aging, the fracture occurred inside the IMC in both cases

In Chapter 4, the thermal effect on Sn steaming phenomenon (confirmed in Chapter 2) on Cu pads under
the FA atmosphere with a series peak temperature and different holding times were investigated. Based on the
results, the heating time within 60 s is suggested for fluxless soldering under the FA atmosphere

In Chapter 5, an ENIG substrate was prepared to improve the wettability of the FA soldering. The soldering
wettability, interfacial reaction, and the impact strengths of solder bumps before and after the thermal aging
were examined. A 10% greater in spreading area was conducted by FA soldering than by the RMA soldering although
their interfacial reactions were very similar. This was caused by the solder spreading on an IMC formed by
the reaction of Sn residues to the ENIG substrate via Sn formate steaming before the solder ball melted during
FA soldering. This was due to the solder spreading on an IMC formed by the reaction of Sn residues to the
ENIG substrate via Sn formate steaming before the solder ball melted during FA soldering. Moreover, the impact
strength of FA solder bumps was approximately equal to that of RMA solder bumps.

In Chapter 6, the summary of the study was given. Also, the environmental assessment on fluxless soldering
process was presented. Finally, the plan of the future work was given.

The findings in this study indicate that the flux soldering can be potentially replaced with the FA

soldering for environmental protection in electronic packaging.
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