J. Microelectron. Packag. Soc., 22(1), 69-74 (2015) http://dx.doi.org/10.6117/kmeps.2015.22.1.069
Print ISSN 1226-9360 Online ISSN 2287-7525

OI=ZA| sl £MA SAC305 &0 HO|AEQ| 2|ZE2F 2XMI}
Ho gl BGA &0 HEE S

252 . 0|2H2 . NES? - WHER . YTI|"2

'3}k A SFI T S (UST) AN 7174 58
25Z A7) AU (KITECH) 8828 /mlo]| 282 20| JAlE

Reflow Behavior and Board Level BGA Solder Joint Properties
of Epoxy Curable No-clean SAC305 Solder Paste

Han Choi'?, So-Jeong Lee?, Yong-Ho Ko?, Jung-Hwan Bang’ and Jun-Ki Kim">'

'Department of Electronic Packaging, KUST, Incheon 406-130, Korea
*Welding & Joining Group/Micro-Joining Center, KITECH, Incheon 406-130, Korea

(Received March 4, 2015: Corrected March 20, 2015: Accepted March 25, 2015)

Ju
s

J 271710 AME-Ele HANEEL] 7)o} HET A7 AN 2EES T8 F Y2 ke A
| wet T4 &0 Fo]2Ed et a7t F71E Ik B Aol SAC305 £TE L o ZA] g
2 3= A EY2E EFEN] Axg odlEA AsY &0 Ho| 2Bl sty fE2S XA, T
24, 08 2 nedd BGA H71A] &6 HgH] 74 AL 7€ 234 &4 o] ~E9) v|wE)
sttt oﬂiﬁ*l A8y &4 vlo|2Ex &0 HIN Fuol AE FYS AT oz Kol T2 Fgd 9
HAER7F BAE o) Fol A3kgo] AAHE RS AT = don, Fa tidt 234 AES B3 71E
£ Fo|2E Aro] Hogs 2He S 4 5 ATk BEES T T3 gig 22 5 AlES FE) oA
d &4 Ho|2EE T 248 A AR e A o2 UEgEd, °]& FTIR 24245 o &4 =
W8] Y E Ao AZE AT BT, B9 2 tloldw A1E A, &Y MR e ¥A4E HskE e
BT ZREYS FAsH, To|AUREE 15-40% A E FAAT)E AR Kol &) A3
Z22 AL A 41 o] A2k e &0 HIE BAEAE B 71X A PelE e &
A

o

r}‘i ﬂllO 9 |'>|'
AN
ox, 10
Mr o
o 2

N
- =
1|19

kl

By o
1y m

o

o

o

=

© olo
|

o,
rﬂ Oﬂl

by
nj

st
fr

fU [~ rlo ofmt o o2 2 8 [ X

o
3
i

g

Abstract: With difficulties during the cleaning of reflow flux residues due to the decrease of the part size and
interconnection pitch in the advanced electronic devices, the need for the no-clean solder paste is increasing. In this study,
an epoxy curable solder paste was made with SAC305 solder powder and the curable flux of which the main ingredient
is epoxy resin and its reflow solderability, flux residue corrosivity and solder joint mechanical properties was investigated
with comparison to the commercial rosin type solder paste. The fillet shape of the cured product around the reflowed
solder joint revealed that the curing reaction occurred following the fluxing reaction and solder joint formation. The copper
plate solderability test result also revealed that the wettability of the epoxy curable solder paste was comparable to those
of the commercial rosin type solder pastes. In the highly accelerated temperature and humidity test, the cured product
residue of the curable solder paste showed no corrosion of copper plate. From FT-IR analysis, it was considered to be
resulted from the formation of tight bond through epoxy curing reaction. Ball shear, ball pull and die shear tests revealed
that the adhesive bonding was formed with the solder surface and the increase of die shear strength of about 15~40%
was achieved. It was considered that the epoxy curable solder paste could contribute to the improvement of the package
reliability as well as the removal of the flux residue cleaning process.
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Solder joint
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Table 1. Ingredients of the conventional and the epoxy curable
solder pastes

Conventional solder Epoxy curable solder

paste paste

Solder SAC 305 powder SAC 305 powder
Rosin Epoxy resin

Flux Activator Epoxy curable fluxing agent
Vehicle Thixotropic agent

(c) Both fillet type package (d) Underfilled package

Fig. 1. Schematic view of the board-level BGA solder joint structures.
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Fig. 2. Reflow temperature profile for SAC305 solder.
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