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Abstract

Joint strength between a solder ball and a pad on a substrate is one of the major factors which have
effects on electronic device reliability. The effort to improve solder joint strength via surface cleaning, heat
treatment and solder composition change have been in progress. This paper will discuss the method of
solder ball joint strength improvement using LF hydrogen radical cleaning treatment and focus on the
effects of surface treatment condition on the solder ball shear strength and interfacial reactions. In the joint
without radical cleaning, voids were observed at the interface. However, the specimens cleaned by
hydrogen-radical didn't have voids at the interface regardless of cleaning time. The shear strength between
the solder ball and the pad was increased over 120%(about 800gf) when compared to that without the
radical treatment (680gf) under the same reflow condition. Especially, at the specimen treated for Sminutes,
ball shear strength was considerably increased over 150%(1150gf). Through the observation of fracture
surface and cross-section microstructure, the increase of joint strength resulted from the change of fracture
mode, that is, from the solder ball fracture to IMC/Ni(P) interfacial fracture. The other cases like radical
treated specimen for 1, 3, 7, 9min. showed IMC/solder interfacial fracture rather than fracture in the solder
ball.
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Fig. 1 Schematic of material used in this study
(a) solder ball and ENIG substrate, (b)
Optical Microscope image of ENIG sub-
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Fig. 2 Schematic illustration of low frequency
hydrogen radical apparatus
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Fig. 4 SEM image of ENIG substrate surface with
treatment time (a)No treatment, (b)1min
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Fig. 7 SEM images of cross sections between the
solder ball and the ENIG substrate with
treatment time. (a) No treatment, (b)
1min, (¢) 5min, (d) 9min
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